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EI\I\/IRONMENTAL ECOLOGY &
BIODTYf,RSITY

r. Consider the following statements:

r. Biodiversity is normally greater in the lower

latitudes as compared to the higher latitudes'

z. Along the mountain gradients, biodiversity is

normally greater in the lower altitudes as

compared to the higher altitudes.

Which of the statements given above is/are

correct?

a. r only b. z onlY

c. Both r and zq d. Neither 1 nor 2

z. Thrce of the following criteria have contributed
to the recognition of Western Ghats - Sri Lanka
and Indo-Burma regions as hotspots of bio'
diversity.'

r. Species richness

z. Vegetation density

3. Endemism

4. Ethno-botanicai imPortance

5. Threat perception

6. Adaptation of flora and fauna to warm and
' humid conditions

Which three of the above are correct criteria in

this context?

a. r, z and 6 b. 2,4 and 6

c. r,3 and 5 d. 3,4 and 6

3. Biodiversity forms the basis for human

existence in the following ways:

r. Soil formation

z. Prevention of soil erosion

3. Recycling of waste

4. Pollination of crops

Select the correct answer using the codes given

below:

a. r,z and 3 only b. 2,3 and 4 only

c. r and 4 only d. r,2,3 and 4

4. l{hich one of the following is not a site for in'
situ method of conservation of flora?

a. Biosphere Reserves

b. Botanical Garden

c. National Park
I

d. Wildlife Sanctuary : i

5. Among-the following States, which one has the

most suitable climatic conditions for the

cultivation of a large variety of orchids with

minimum cost of production, and can develop

an export oriented industry in this field?

a. Andhra Pradesh

b. Arunachal Pradesh

c. Madhya Pradesh

d. Uttar Pradesh
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6. A sandy and saline area is the natural habitat
of an Indian animal species. The animal has no
predators in that area but its existence is
threatened due to the destruction ofits habitat
Which one of the following could be that
animal?

a. indian wild buffalo

b. Indian wild ass

c. Indian wild boar

d. Indian Gazelle

Z. The "Red Data Books, publlshed by the
International Union for Conservation of Nature
and Natural Resources (IUCN) contain lists of
't. 

Endemic plant and animai species present in
the biodiversity hotspots.

2. Threatened plant and animal species.

3, Protected sites for conservation of nature &
natural resources in various countries.

Which of the statement given above is f are
correct?

a. r&3 r b. zonly

c. z&3 d. 3only

8. In the context of eco-system productivity,
marine'upwelling zones are important as they
increase the marine productivity by bringing
the

r. Decomposer microorganisms to the surface.

z. Nutrients to the surface.

3" Botton-dwelling organisms to the surface.

' Which of the statements given above is/are
corfect?

a. randz

c. eand3

b. z only

d. 3 only

g. The zoo4 Tsunami made people realize that
mangroves can serve as a reliable safety hedge
against coastal calamities. How do mangroves
function as a safety hedge?

a. The mangroves swaps separate the human
settlements from the sea by a wide zone in
which people neither live nor venture out

b. The mangroves provide both food and
medicines which people are in need of after
any natural disaster.

c. The mangroves trees are tall with dense
canopies and serve as an excellent shelter
during a cyclone or tsunami

d. The mangroves trees do not get uprooted by
storms and tides because of their extensive
roots.

ro. There is a concern over the increase in
harmful algal blooms in the seawaters of
India. What could be the causative factors
for this phenomenon?

r. Discharge of nutrients from the estuaries.

z. Run-offfrom the land during the monsoon.

3. Upwelling in the seas.

Select the correct answer from the codes given
below:

a. r only b. r and e only
c. e and 3 only n d. t,z and 3

rr. The Himalayan Range is very rich io speci",
diversiry. Which one among the following is
the most appropriate reason for this
phenomenon?

a" It has a high rainfall that supports luxuriant
vegetative growth.

b. Ir is a confluence of different bio geographical
zones.

c. Exotic and invasive species have not been
introduced in this region.

d. tt has less human interference.
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rz. If a tropifiI rain ftrest is removed' it does mt
reg€mrate quickly as cornpared to a tropical
deciduousforest lhisisbecause'
a. the soil of rain forest is deficient in nu$ients

b. propagules of the trees in a rain forest have

poor viahility

c, the rain forest species are slow-grouring

d. exotic species invade the fertile soil of rain

forest.

g. Wlrm the bar* of atree ie remmred tn a cirsular

fa*hion atl armrnd aear its base, it genmily
diies up and dies becaase

a. Water from soil cannot rise to aerial parts.

b. Raots are starved of energY
-c. Treq is infected by sail microbes

d. :Roots do not receive oxygen for respiration

CLIMATE CHANGE

14. Consider the following:

r. Photosynthesis

z. Respiration

3. Decay of prganic matter

4. Volcanic action

Which, of the above add carbon dioxide to the

carbon cycle on Earth?

a. r and 4 only b. z and 3 onlY

c. 2,3 and 4 only d. t,2,3 and 4

15. Consider the following:

r. Carbr:n dioxide

z. Oxides of Niffogen

3. Oxides of Sulphur

' Which of the above is/are the emission / emissions

from coal combustion at thermal power

plants?

a. r only b. z and 3 onlY

c. t and 3 only d. r,z and 3

16. The formation of ozone hole in the Antartic
region hasbeen a cause of concern. Whatcould
be the reason for the formation of this hole?

a. Presence of prominent tropospheric
turbulence; and inflow ofchlorofluoro carbons

b. Presence of prominent polar front and
stratospheric clouds; and inflow of chloro
fluorocarbons

c. Absence of polar front and stratospheric
clouds; and inflow of methane and chloro
fluorocarbons.

d. Increased temperature at polar region due to
global warming

r7. Regarding "carbon credits", which one ofthe
following statements is not correct?

a. The carbon credit system was ratified in
conjunction with the Kyoto Protocol

b. Carbon credits are awarded to countries or
groups that have reduced greenhouse gases

below their emission quota

c. The goal of the carbon credit system is to limit
the increase of carbon emission quota

d. Carbon credits are traded at a price fixed from
time to time by the United Nations
Environment Programme.

ACT & POLICIES

r8. With reference to India, consider the following
Central Acts:

1. Import and E&ort (Conffol) Act, 1947. * 1

z. Mining and Mineral Developrnent (Regulatibn)

Act, 1957

3. Customs Act, 196z

4. Indian Forest Act, 1927

Which of above Acts have relevance to 1 bearing

on the biodiversity conservation in the countrf

a.tand3only

b. 2,3 and 4 only

c, r,2,3 and 4

d. None ofthe above Acts

I

I

I
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CURRENT AFEAIRS MAP BASED QUESTION

r$. Rec€ntly, bitzappef ilas in the ne$rs. iVhat is
it?

a. It is an eco-friendly technology for the
remediation of oil sludge and oil spills.

b. It is the latest technology developed for under-
sea oil o<ploration.

c. It is a genetically engineered high biofuel
yielding maize variety.

d; It is the latest technology.to control the
accidenfallycaused flames from oil wells.

zo. T\yo important rivers - one with its source in
Jharkhand (and known by a different name in
Odisha), andanother, with its source in Odisha
- merge at a place only a short distance from
tlre coast of *ay of Bengal before flowing into
the sea. This is an important site of wildlife
and bio-diversrty and a protected area. Which
one of the follorring could be this?

a. Bhitarkanika

b. Chandipur-on-sea

c. Gopalpur-on-sea

d. Simlipal

os-s's'ss
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r. Which of the following can be threats to the
biodiversity cf a geographical area?

r. Global warming

e. Fragmentation of habitat

3. Invasion ofalien species

4. Promotion of vegetarianism

Select the correct answer using the codes given

below.

a. r, z and 3 only b, z and 3 only

c. r and 4 only d. r, z, and 4

z. In which one among the following categories
of protected areas in India are local people not
allowed to collect and use the biomass?

a. Biosphere Reserves

b. National Parks

c. Wetlands declared under Ramsar Convention

d. Wildlife Sanctuaries

3. Consider the following protected areas

r. Bandipur

z. Bhitarkanika

3. Manas 
\

4. Sunderbans

Which of the above are declared Tiger Reserves?

a. r, 3 and z only b. 1, 3 and 4 only

c. 2,3 and 4 only d. r,2,3 and 4

4. trr/hat is the difference between the antelopes
Oryx and Chiru?

a. Oryx is adapted to live in hot and arid areas

whereas Chiru is adapted to live in steppes

and semi-desert areas of cold high mountains.

b. Oryx is poached for its antlers whereas Chiru
- is poached for its musk.

c. Oryx exists in western India only whereas

Chiru exists in north-east India only.

d. None of the statements a, b, and c given above

is correct.

5. Consider the following:

r. Blachnecked crane

a. Cheetah

3. Flying squirrel

4. Snowleopard

Which of the above are naturally found in India?

a. r,z and 3 only b. r,3 and 4 only

c. z and 4 only d. r,e,3 and 4

6, Consider the following kinds of organisms

r. Bat

z. Bee

3. Bird

Which of the above is/are poilinating agent /
agents?

a. r and z only b. z only

c. r and 3 only d. r, z and 3

7. Which one of the following groups of animals
belongs to the category ofendangered species?

a. Great Indian Bustard, Musk Deer, Red Panda

and Asiatic Wild Ass

b. Kashmir Stag, Cheetal, Blue Bull and Great
Indian Bustard

c. Snow Leopard, Swamp Deer, Rhesus Monkey
and Saras (Crane)

d. Lion-tailed Macaque, Blue Bull, Hanuman
Langur and Cheetal

t
8. What would happen if phytoplankton of 4r-r

ocean is completelydestroyed forsome reason?

r. The ocean as a carbon sink would be adversely

affected.

z. The food chains in the ocean would be

adversely affected.

3. The density of ocean water would drastically
decrease.

Select the using codes given below:

a. r and z only b. z only

c. 3 only d. r,e and 3
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g. lffith refererce to the wetlande of ludia,
consider the following statements:

r. The country's total geographical area under
the {ategory of wetlands is recorded more in
Gujarat as compared to other States.

z, In India, the total geographical area ofcaastal
wetlands is larger than that of inland
wetlands.

Which of the statements given above islare
correct?

4. r only b. e only

c. Both r and z d. Neither t rror 2

ro. Ifulturee which used to be very common in
Indian some yeafll age are rarely

-6een norrada5ns. Thi6 is stributed to

a. :the destruction oftheir nesting sites by new
invasive species.

b. a drug used by cattle ouners for treating their
diseased cattle.

c. scarrcity of food available to them

d. a widespread, persistent and fatal disease
among them

\

CLIMATE CHANGE

rr. Consider the following statcrnents:
Chlorofluorocarbons, known as ozone-
depl*ing substatrcts, are used

r. in the production of plastic foams

e. in t}te production of tubeless tyres

3. in cleaning certain electronic components

4. as pressurizing agents in aerosol cans

: Which of the statements given above is/are
correct?

'a* !,zand3only b. 4only
c. r, 3 and 4 only d, r, 2,3 and 4

ra. The increasing amount of carbon dioxide in the
air is slowly raising the temperature of the
atmosphere, because it absorbs

a. the water vapour of the air and retains its
heat.

b. the ultraviolet part ofthe solar radiation.

c. all the solar radiations.

d. the infrared part ofthe solar radiation

g. The acidification of oceans is increasing. Why is
this phenomenon a cause of concern?

r. The growth and survival of calcareous
phytoplankton will be adversely affected.

z. The growth and survival of coral reefs will be

adverseiy affected.

3. The survival of some animals that have
phytoplanktonic larvae will be adversely
affected.

4. The cloud seeding and formation of douds will
be adverseiy affected^

Which of statements given above is f are correct?

a. r,z and 3 only b. z only

c. r and 3 only d. r,2,3 and 4

ACT & POLICIES

14. The Natiornl Green Tribunal Act, zoro was enaced
in rsr"q'a'rrt $/fth whlir dthe ffioroinS prwisions
oftheconstitr*iortof India? :,
i. Right to healthy environment, construed as a

part of part of Right to life under Article zr.

z. Provision of grants for raising the ievel of
administration in the Scheduled Areas for the
welfare of Scheduled Tribes under Article
275(t)

Which of the statements given above is/are
correct?

a. r only b. e only

c. Both r and z d. Neither 1 nor 2
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15. How does National Biodiversity Authority
(NBA) help in protecting the Indian
agriculture?

r. NBA checks the biopiracy and protects the

indigenous and traditional genetic resources.

z. NBA directly monitors and supervises the

scientific research on genetic modification of

crop plants.

3. Application for intellectual Property Rights

reiated to genetic I biological resources cannot

be made without the approval of NBA.

Which of the statements given above is/are

correct?

a. r only

b. zand3only

c. rand3only

d. r,'z and 3

CURRENT AFHAIRS

16. Government of India encourages the cultivation
of 'sea buckthorn'. What is the importance of
this plant?

(Q.no.Z is dlsputtd)

a. It helps in controlling soil erosion and in
preventing desertification.

b. It is a rich source of biodiesel.

c. It has nutritional value and is weli-adapted to

live in cold areas of high aititudes.

d. Its timber is of great commercial value.

MAP BASED QUESTION

17. A particular State in India has the following
characteristics:

r. It is located on the same latitude which passes

through northern Rajasthan.

z. It has over 8o0/o of its area under forest cover.

3. Over rz0lo offorest cover constitutes Protected

Area Network in this State.

Which one among the following States has all the

above characteristics?

a. Arunachal Pradesh

b. Assam

c. Himachal Pradesh

d. Uttarakhand

l

l

l
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r. Consider the foltowing statements:

Which one among the following industries is the
maximum consumer of water in India?

(a) Engineering

(b)Paper and pulp

(c) Textiles

(d)Thermal power

z, Fruits stored in a cold chamber exhibit longer
storage Iife because

. (a) Exposure to sunlight is prevented

(blConcentration of carbon dioxide in the'' environment is increased

(c) Rate ofrespiration is decreased

(d)There is an increase in humidity

3. C.onsider the following fauna of India:
r. Ghariai

a. Leatherback turtle
\

3. Swamp deer

Which of the above islare endangered?

(a) r and a only (b) 3 only
(c) r, z and 3 (d) None

' 4. Manlr transphntd seedling do ntit grow
becirrce

transplantation

(d) leaves get damaged during transplantation

5. Which of the following leaf modification
occurs/occur in desert areas to inhibit water
loss?

r. Hard and waxy leaves

z. Tiny leaves or no leaves

3. Thorns instead of leaves

Select the correct answer using the codes given
below:

(a) i and z only (b) z only

(c) r and 3 only (d) r, z and :
6. Mycorrhizal biotechnology has been used in

rehabilitating degraded sites because
mycorrhiza enables the plants to
r. Resist drought and increase absorptive area

z. Tolerate extremes of pH

3. Resist disease infestation

Select the correct answer using the code given
below

(a) r only (b) z and 3 only
(c) r and 3 only (d) r, e and 3

Z. With reference to the food chains in
ecosystems, whith of the following kindsrof
organism is/are known as- decomposer
organism/organisms?

r. Virus(a) the new soil does not contain favourable
minerals z. Fungi

(b)most of the root hairs grip the new soil too 3. Bacteria
hard 

select the correct answer using the code given
(c) most of the root hair are lost during below

(a) r only

(c)rand3oniy
(b)zand3only

(d) r, z and 3
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8. Which of the following islare unique
characteristic/ characteristics of equatorial
forests?

r. Presence of tall, closely set trees with crowns

forming a continuous canopy.

a. Coexistence of a large number of species.

3. Presence of numerous varieties of epiphytes.

Select the correct answer using the code given

below

(a) r only (b) z and 3 onlY

(c) r and 3 only (d) r, z and 3

9. Consider the following croPs:

1. Cotton

z. Groundnut

3. Rice

4. Wheat

Which of these are Kharif croPs?

(a)rand4 (b)zand3onlY

(c) r e, and 3 (d) z, 3 and 4

ro. 'Climate is extreme, rainfall is scanty and the

people used to be nomadic herders".

The above statement best describes which of the

following regions?
(

(a) African Savannah

(b) Central Asian Steppe

(c) North American Prairie

(d) Siberian Tundra

rr. Under the Scheduled Tribes and Other
Traditional Forest Dwellers (Recognition of
Forest Rights) Act, 2006, who shall be the

authority to initiate the process for
determining the nature and extent of
individual or comrnunity forest rights or both?

_ (a) State Forest DePartment

(b) District Collector I Deputy Commissioner

(c) Tahsildar / Block Development Officer /
Mandal Revenue Officer

(d)Gram Sabha

rz. Improper handling and $torage ofcereal grains
and oil seeds result in the production oftoxins
kaown as aflatoxins which are not generally

destroyed by normal cooking process.
Aflatoxins are produced by

(a) bacteria (b) Protozoa

(c) moulds (d) viruses

r3. Due to improper / indiscriminate disposal of
old and used computers or their parts, which
of the following are released into the
environment as e-waste?

r. Beryllium z. Cadmium

3. Chromium 4. HePtachlor

5. Mercury 6. Lead

7. Plutonium

Select the correct answer using the codes given

below.

(a) r, 3, 4, 6 and 7 only

(b)r, 2,3,5 and 6 only

(c) z, 4, 5 and 7 only

(d)r, 2,3,4,5,6 and 7

14. Acid rain is caused by the pollution of
environment by

(a) carbon dioxide and nitrogen

(b)carbon monoxide and carbon dioxide

(c) ozone and carbon dioxide

(d) nitrous oxide and sulphur dioxide

r5. With reference to food chains in ecosystems,

consider the folloWing statemerts: .r

r. A food chain illustrateq the order in which a

chain of organisms feed upon.each other.

z. Food chains are found within the populations

of a species.

3. A food chain illustrates the numbers of each

organism which are eaten by others.

Which ol the statemeRts given above is/are

correct?

(a) r only ib) t and z only

(c) r, z and 3 G) None
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16. Consider the following pairst

National Park River flowing

through the park

r. Corbett National park : Ganga

e. Kaziranga National park : Manas

3. Silent Valley Nationa] park : Kaveri

Which of tlrc above pairs is/are correctly matched?

(a) r and z. (b) 3 only

(c) r and 3 (d) None

r7 Consider the following organisms:

r. Agaricus z. Nostoc

3. Spirogyra

Which of the above islare used as biofertilizer/
biofertilizers?

(a)randa (b)zonly

(c)zand3 (d):only

18. Which of the following adds/add nitrogen to

zo. Which one of the following terms describes not
only the physical space occupied by an
organism, but also its functional role in the
community of organisms?

(a) Ecotone (b) Ecological niche
(c) Habitat (d) Home range

er. Photochemical smog is a resultant of the
reaction among

(a) NO,, O, and peroxyacetyl nitrate in the
presence of sunlinght

(b)CO, O' and peroxyacetyl nitrate in the
presence of sunlight

(c) CO, C0, and NO, at low temperature

(d)high concenrrarion of NO, O. and CO. in the
evening

zz. Recombinant DNA technology (Genetic
Engineering) allows genes to be transferred
1. across different species ofplants
z. from animals to plants

3. from microorganisms to higher organisms

Select the correct answer using the codes given
below

(a) r only (b) z and 3 only
(c) r and 3 only (d) r, z and 3

23. Consider the following:
r. Star tortoise z. Monitor lizard

3. Pygmy hog 4. Spider monkey
Which of the above are naturally found in India?
(a) r, e and 3 only 

n 
(b) z and 3 only ";

(c) r and 4 only (d) r, z yand 4

24. Which 6f the following can be found as pollutants
in the drinking water in some parts of India?
1. Arsenic e, Sorbitol

3. Fluoride 4. Formaldehyde

5. Uranium

Select the correct answer using the codes given
below.

(a) t and 3 only (b) z, + and 5 only
(cJ r,3 and 5 only (d) None

the soil?

r. Execretion of urea by animais

z. Burning of coal by man
\

3. Death ofvegetation

Select the correct answer using the codes given
below '.

(a) r only (b) z and 3 only

(c) r and 3 only (d) r, z and 3

rg. In which of t}te following States is lion-tailed
macaque found in its natural habitat?

r. Tamil Nadu z. Kerala

3. Karnataka 4. Andhra pradesh

. Select the correct answer using the codes given
below: codes

(a) r, z and 3 only (b) z only

(c) r, 3 and 4 only (d) r, z, 3 and 4
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25. Consider the following Animals

r. Sea cow z' Sea horse

3. Sea lion

Which of the above is I are rnammal/mammals?

(a) r only (b) r and 3 onlY

(c) z and 3 only (d) r,z and 3

26. With Reference to the usefulness of the by-

products of sugar industry, which of the

following statements isfare correct?

r. Begasse can be used as biomass fuel for the

generation of energY

z. Molasses can be used as one ofthe feedstocks

. for the production of synthetic chemical

fertiiizers.

3. Molasses can be used for the production of

ethanol.

Select the correct answer using the codes given

below

(a) only (b) and 3 only

(c) and 3 only (d) r, z and 3

27. Consider thdfollowing Pairs:

t. Nokrek Bio-sphere Reserve : Garo Hills

z. Logtak (Loktak) Lake : Barail Range

3. Namdapha National Park : Dafla Hills

Which of the above pairs is/are correctly

matched?

(a) r only (b) z and 3 oniY

(c) r, z and 3 0) None

28. In the grasslands, trees do not replace the

grasses as a Part of an ecological succession

because of

(a) Insects and fungi

(b)Limited sunlight and paucity of nutrients

ic) Water limits and fire

{d) None of the above

zg. ldhich of the following is the correct sequence

of ecosystems in the order of decreasing
productivity?

(a) Oceans, lakes, grasslands, mangroves

(b)Mangroves, oceans, grasslands, lakes

(c) Mangroves, grasslands, lakes, oceans

(d)Oceans, mangroves, lakes, grasslands.

3o. Contour bunding is a method of soil conservation

used in

(a) Desert margins, liable to strong wind action

(b)Low flat piains, close to stream course, liable

to flooding

(c) Scrublands, liable to spread of weed growth

id)None ofthe above

s$-$-ass
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t. With reference to,Eco-sensitive Z,ones,, which
of the following statements islare correct?
r. Eco-Sensitive Zones are the area$ that are

declared under the Wildlife (protection) Act,
1972.

z. The purpose of the.declaration of Eco-' 
Sensitive Zones is to prohibit all kinds of
human activities in those zones except

. agricuiture.

Select the correct arswer using the code given
below.

(a) r only (b) z only
(c) Both r and a (d) Neither 1 nor z

z. Consider the following statements:

r" Animal Welfare Board of India is established
under the Environment (protection) Act, 19g6.

' a. National thger Conservation Authority is a
staturory body.

3. National Ganga River Basin Authoritv is
chaiiqd by the prirne Minisrer.

Which of the statements given above is/are
correct?

(a) t only (b) z and 3 only
(c) z only (d) r, z and 3

3. There is some concern regarding the nano
particles of some chemical elements that are
used by the industry in the manufacture of' various products. Why?

r, They can accunrulate in the environment, and
contaminate water and soil.

z. They can enter the food chains.

3. They can trigger the procluction of free
radicals.

Select the correct answer using the code given
below.

(a) r and z only (b) : only
(c) r and 3 only (d) r, z and 3

4. l{hich of the following have coral reefs?
r. Andaman and Nicobar Islands

z. Gulf of Kachchh

3. Gulf of Mannar

4. Sunderbans

Select the correct answer using the code given
below

(a) r, z and 3 only (b) z and 4 only
(c) r and 3 only (d) r, z, 3 and 4

S. In India, the problem of soil erosion is
associated with which of the following?
t. Terrace cuitivation

z. Deforestation

3. Tropical Climate

Select the correct answer using the code given
below

(a) r and e only (b) z only
(c) r and 3 only (d) r, z and 3

6. Consider the following pairs:
Wetlands Confluence of rivers :1

r. Harike Wetlands : Confluence of Beas and
Satluj / Sutlej

z. Keoladeo Ghana : Confluence of National
Park Banas and Chambal

3. Kolleru Lake : Confluence ofMusi and
Krishna

Which of the above pairs is/are correctly
matched?

(a) r only (b) z and 3
(c) r and 3 rd) r, z and 3
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Z. The most important strategy for the
conservation of biodiversity together with
traditional human life is the establishment of

(a) biosphere reserves

(b) botanical gardens

(c) national parks

(d) wildlife sanctuaries

8. The scientific view is that the increase in global

temperature should not exceed zoC above pre-

industrial level. If the global temperature

increases beyond 3"C above the pre-industrial

level, what can be its possible impact/impacts

on the world?

r. Terrestrial biosphere tends toward a net
' carbon source

z. Widespread coral mortality'will occur

3. All the global wetlands will Permanently
disappear.

4. Cultivation of cereals will not be possible

anywhere in the world

Select the correct answer using the code given

below:

(a)rorrly \ (b)randzonlY

(c) z, 3 and 4 only (d) r, z, 3 and 4

9. lvYhat are the benefits of implementing the

Integrated Watershed Development
Programme?

r. Prevention ofsoil runoff

z. Linking the country's perennial rivers with
seasonal rivers

3. Rainwater harvesting and recharge of
groundwater table.

. 4. Regeneration of natural vegetation.

Seiect'the correct answer using the code given

below:

(a) r and z only (b) z, : and 4 onlY

(c) r, 3 and 4 only (d) r, z, 3 and 4

ro. Lichens, which are capable of initiating
ecological succession even on a bare rock, are

actually a symbiotic association of

(a) aigae and bacteria

(b)algae and fungi

(c) bacteria and fungi

(d) fungi and mosses

rr. If you travel through the Himalayas, you are

likely to see which of the following plants

naturally growing there?

r. Oak

z. Rhododendron

3. Sandalwood

Select the correct answer using the code given

below

(a) r and a only (b) : only

(c) r and 3 only (d) r, z and 3

rz. Which of the following are some important
pollutants released by steel industry in India?

r. Oxides of sulphur

z. Oxides of nitrogen

3. Carbon monoxide

4. Carbon dioxide

Select the correct answer using the code given

below

(a) r, 3 and 4 onlyn (b) z and g only

(c) r and 4 only (d) r, z,; and 4 :l

r3. Everyyear, a month long ecologically important

campaign / festival is held during which
certain communities I tribes plant saplings of
fruit-bearing trees. Which of the following are

such communities / tribes?

(a) Bhutia and Lepcha

(b)Gond and Korku

(c) Irula and Toda

(d) Sahariya and Agariya
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14. With reference to two non-conventional energy
sources called 'coalbed methane, and ,shale

gas', consider the fallowing statements:

r. Coalbed methane is the pure methane gas
extracted from coal seams, while shale gas is
a mixture of propane and butane only that
can be extracted from fine-grained
sedimentary rocks.

z. In India, abundant coalbed methane sources
exist, but so far no shale gas sources have
been found.

Which of the staternents given above is / are
correct?

ia) r only (b) z only

(c) Both r and z (d) Neither 1 nor 2

15. In India, cluster bean (Guar) is traditionally
used as a vegetable or animal feed, but recently
the cultiv"ation of this has assumed significance.
Which one of the following statements is
correct in this context?

(a)'fhe oil extracted from seeds is used in the
manufacture of biodegradable plastics

(b)The gun made from its seeds is used in the
extraction of shale gas

(c) The leaf e*tract of rhis plant has the properties
of anti-histamines

(d) It is a source of high quality biodiesel

16. With rdference to Neem tree, consider the
following statements:

r. Neem oil can be used as a pesticide to control
the prcliferation of some species of insects and
mites

2. Neem seeds are used in the manufacture of
biofuels and hospital detergents.

3. Neem oil has applications in pharmaceutical
' industry.

Which'of the statements given above is I are
correct?

(a) r and z only (b) 3 only
(c) r and 3 only (d) r, z and 3

17. l{hich one of the following is the process
involved in photosynthesis?

(a) Potential energy is released to form free
energy

(b) Free energy is converted into potential energy
and st0red

{c) Food is oxidized to release carbon dioxide and
water

(d)Oxygen is taken, and carbon dioxide and
water vapour are given out

18. l{hich of the following statements is / are
correct regarding vegetative propagation of
plants?

r. Vegetative propagation produces cional
population.

z. Vegetative propagation helps in eliminating
the virus.

3. Vegetative propagation can be practiced most
of the year.

Select the correct answer using the code given
below;

(a) r only (b) z and 3 only

(c) r and 3 only (d) r, z and 3

r9. Among the following organisms, which one
does not belong to the class of other three?

(a) Crab (b) Mite

(c) Scorpion (d) Spider
I

zo. Consider the following internatioriil
agreementsl

r. The International Treaty on .Plant Genetic
Resources for Food and Agriculture.

z. The United Nations Convention to Combat
Desertification.

3. TheWorld Heritage Convention.

Which of the above haslhave a bearing on the
biodiversity?

(a) r and e only (b) : only
(c) r and 3 only (d) r, z and 3
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zr. Consider the following statements regarding

'Earth Hour'

r. It is an initiative of UNEP and UNESCO.

2. It is a movement in which the participants

switch off the lights for one hour on a certain

day every year.

3. It is a movement to raise the awareness about

the climate change and the need to save the

planet.

Which of the statements given above is/are

correct?

(a) r and 3 only (b) z only

(c) z and 3 only (d) r, z and 3

zz. l{hich one of the following is the correct

sequence ofa food chain?

(a) Diatoms-Crustaceans-Herrings'

(b) Crustaceans-Diatoms-Herrings'

(c) Diatoms-Herrings-Crustaceans.

(d) Crustaceans-Herrings-Diatoms.

23. What are the significances of a practical

approach to qugarcane production known as

'sustainable Sugarcane Initiative'?

r. Seed, cost is very low in this compared to the

conventional method of cultivation'

e. Drip irrigation can be practiced very effectively

in this.

3. Ttrere is no application of chemical/inorganic

fertilizers at all in this.

4. The scope for inter cropping is more in this

compared to the conventional method of

. cultivation.

Select the correct answer using the code given

below.

(a) r and 3 only (b) t, z and 4 onlY

(c) z,: and 4 only (d) r, 2,3 and 4

24. If awetland of international importance isbrought
under the'Montreux Record', what does it imply?

(a) Changes in ecological character have occurred,

are occurring or are likely to occur in the

wetland as a result of human interference.

(b)The country in which the wetland is located

should enact a law to prohibit any human

activity within five kilometers from the edge

r:f the wetland.

(c) The survival of the wetland depends on the

cultural practices and traditions of certain
communities living in its vicinity and

therefore the cultural diversity therein should

not be destroyed.

(d) It is given the status of 'World Heritage Site'.

zS. With refereuce to Bombay Natural History Society

(BNHS), consider the following statement$:

r. It is an autonomous organization under the

Ministry of Environment and Forests.

z. It strives to conserve nature through action

based research, education and pubiic
awareness.

3. It organizes and conducts nature trails and

camps for the general public.

Which of the statements given above is/are correct?

(a)'r anC a oniy (b) z only

(c) z and 3 only (d) t, z and 3

26. With reference to'Global Environment Facility',
which of the following statements is/are correct?

(a) It serves as financial mechanism.for'Con ention

on Biological Diversity' and 'United Nations

Framework Convention on Cliamte Change'.

(b)It undertakes scientific research on

errvironmental issues at giobal level.

(c) It is an agency under OECD to facilitate the

transfer of technology and funds to
underdeveloped countries with spec'ific aim to

protect their environment.

(d)Both (a) and (b).
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47, Consider the following pairs:

r. Dampa Tiger Reserve : Mizoram

z. GumtiWildiife Sanctuary : Sikkim

3. Saramati peak : Nagaland

Which of the above .pairs is/are correctly

matched?

(a) r only (b) z and 3 only

(c) r and 3 only (d) r, z and 3

aB, 1{ith reference to a conservation organiaation

called ,Wetlands International,, which of the

following statements is/are correct?

r. It is an intergovernmental organization

formed by the countries which are signatories

to Ramsar Convention.

z. It works at rhe field level to develop and

mobilize knowledge, and use the practical

experience to advocate for better policies.

Select the corfect answer using the code given

below:

(a) r only. (b) z only

(c) Both r and z (d) Neither 1 nor 2

29. l{hich of the following phenomena might have

influenced the evolution of organisms?

r. Continental drift

z. Glacial cycles

'Select the correct answer using the code given

beiow.

(a) r only (b) z only

(c) Both r and : (d) Neither 1 nor z

3o, Other than poaching what are the possible
reasons for the decline in the population of
Ganges RiverDolphins?

r. Construction of dams and barrages on rivers.

z. Increase in the population of crocodiles in
rivers,

3, Getting trapped in fishing nets accidentally.

4. Use of synthetic fertilizers and other
agricultural chemicals in crop-fields in the
vicinity of rivers.

Select the correct answer using the corie given
below:

(a) r and z only (b) z and 3 only

(c) r, 3 and 4 only (d) r, z, 3 and 4

3r. Brominated flame retardants are used in many
household products like mattresses and
upholstery. Why is there some concern about
their use?

r. They are highly resistant to degradation in the
environment.

z. They are able to accumulate in humans and
animals.

Select the correct answer using the code given
below.

(a) r only (b) z onty

(c) Both r and z (d) Neither I nor 2

34. Consider the follo\ring:

r. Bats

e. Bears

3. Rodents

The phenomenon of hibernation can be observed
in which of the above kinds of animals?

(a)randzonly

(b)z only

(c) r, z and 3

(d) Hibernation cannot be observed in anv of the
aboye.
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33. Which of the following adds/add carton dioxide

to the carbon cycle on the planet Earth?

t. Volcanic action

a. Respiration

3. Photosynthesis

4. Decay of organic matter

Select the correct answer using the code given

below.

(a) r and 3 only (b) z only

(c) r, z and 4 only (d) r, z, 3 and 4

:U, If frou r,ralk through countrjnside" you are lil<d
to see somebirds stalkingalongside the catde

to seize ttle inscts distubed by tlrcir rnotierstt
thrargh $"ssef . Whidr of the fulorl,'ing is / are

surhbird&irds?

r. Painted Stork

e. Common Myna

3. Black-necked Crane

Select the correct answer using the code given

below.

(a)randz (b):only

(c)zand3 (d)3onlY

-$$'&'$$$
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l" Whictr one oft*efollol?ingNxionalPadcs has
a climate that varies from tropical to
subtropical, temperate and arctic?

a) Khangchendzonga National park

b) Nandadevi National Park

ci Neora Valley National Park

di Namdapha National park

2. 'BioCarbon Fund Initiative for $ustainable
Sorest Lafidscapes'ie managed by the

{a) A*ian Development Bank

(b) International Monetary Fund

(c) United Nations Environment Programme

{d) World Bank

3. TheGenetic EngineeringAppraisal Committee
is constituted under the

(a) Food Safety and Standards Act, 2006

(b) Geoqraphical Indications of Goods
(Registration and Protection) Act, rggg

(c) Environment (Protection) Act, 1986

(d) Wildlife (Protection) Act, lg7z

4. With referenc€ to 'Forest Carbon Partnership
Facility', which of the following statements is/
are correct?

i. It is global partnership of governm'ents,
businesses, civil society and indigenous
peoples

z. It provides financial aid to universities,
individual scientists and institutions involved
in scientific forestry research to develop eco-
friendly and climate adaptation technologies
for sustainable forest management

3. It assists the countries in their 'REDD+
(Reducing Emission from Deforestation and
Forest Degradation+)' efforts by providing

' them with financial and technical assistance.

Select the correct answer using the code given
below

a) r only b) z and 3 only

c) r and 3 only d) t, z and 3

5. In India, in which one of the follo$,ing types of
forests is teak a dominanttree species?

a) Tropical moisl deciduous forest

b) Tropical rain forest

c) Tropical thorn scrub forest

d) Temperate forest with grasslands

6. \{hich one of thefollowing is thebestdescription
of the term "ecosystem"?
a) A community of organisms interacting with

one another

b) That part of the Earth which is inhabited by
living organisms

c) A community of organisms together with the
environment in which they live.

d) The flora and fauna ofa geographical area.

T, HrNr virus is sometimes merttioned in the rews with
reference to which one of the following diseases?

(a) AIDS (b) Bird flu
(c) Dengue (d) swine flu

8.l"Vhich of the fsllowing National parks is unique
in being a swamp with floatingvegetation that
supports a rich biodiversity?
a) Bhitarkanika Nationai park

b) Keibul Lanlao National Park

c) Keoladeo Ghana National park

d) Sultanpur National park

9. With reference p the International Union for
Conservation ofNature and Natural Resourees
(IUCN) and the Convention olt International
Tradg in Endangered Species of Wild Fauna
and Flora (CITES), which of'the following
statements islare correct?

1. IUCN is an organ of the United Nations and
CITES is an international agreement between
governments

z. IUCN runs thousands of field projects around the
world to better manage natural environments.

3. CITES is legally binding on rhe States that
have joined it, but this Convention does not
take the place of national laws,
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Select the correct answer using the code given below.

a) r only b) z and 3 onlY

c) r and 3 only d) r, z and 3

ro. With reference to 'fly ash' produced by the
power plants using the coal as fuel, which of
the following statements is/are correct?

r. Fly ash can he used in the production ofbricks

for building construction

z. Fly ash can be used as a replacement for some

of the Portland cement contents of concrete

3. Fly ash is made up of silicon dioxide and

calcium oxide only, and does not contain any

toxic elements.

Select the correct answer using the code given

below

a) randa b) zonlY

c) rand3 d) 3onlY

l, With reference to 'dugong', a mammal found
in India, which of the follcwing statements is/
are correct?

r. It is a herbivorous marine animal.

2. It is found along the entire coast oflndia

3. It is given legbl protection under Schedule r of

the Wildlife (Protection) Act, r97e.

Select the,c<trrect answer using the code given

below.

a)randz b) zoniY

c)rand3 d):only

rz, Which one of the following is the national

aquatic animal of India?

a)Saltwater crocodile b) Olive ridley turtle

c) Cangetic dolphin d) Gharial

r3. Which one of the following regions of India has
a combination of mangrove forest, evergreen
forest and deciduous forest?

a) North Coastal Andhra Pradesh

b) South-West Bengal

c) Southern Saurashtra

d) Andaman and Nicobar Islands

r4. Which one of the following is associated with
the issue of control and phasing out of the use
of ozone-depleting substances?

a) Bretton Woods Conference

b) Montreal Protocol

c) Kyoto Protocol

d) Naggya Protocol

r5. What is Rio+zo Conference, often mentioned in
the news?

a) It is the United nations Conference on
Sustainable Development

b) It is a Ministerial Meeting of the World Trade
0rganization

c) It is a Conference of the Inter-governmental
Panei on Climate Change

d) It is a Conference of the Member Countries of
the Convention on Biological Diversity

16. l{hich of the following statements regarding
'Green Climate Fund' is/are correct?

1. It is intended to assist the developing countries
in adaptation and mitigation practices to
counter climate change.

z, It is founded under the aegis of UNEP, OEC0i
Asian Development Bank and World Bank

Select tht correct arswer using the code given

below

a) r only b) z only

c) Both r and z d) Neither 1 nor 2

I

's &'S'{p* 4& {$i.
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1, The FAO accords the status of ,Globally

Important Agricultural Heritage System
(GIAHS)' to traditional agricultural systems.

What is the overall goal of this initiative?

r. To provide modern technology, training in
modern farming methods and financial

support to local communities of identified

CIAHS so as to greatly enhance their
agricultural productivity

z. To identify and safeguard eco-friendly

traditional farm practices and their associated
' landscapers, agricultural biodiversity and

knowledge systems of the local communities

3. To provide Geographical Indication status to

all the varieties of agricultural produce in
such identified GIAHS

Select the correct answer using the code given

below.

(a) r and 31only (b) z onty

(c) z and 3 only (d) r, z and 3 ,

2. Consider the following pairs:

Terms sometirnes Their origin seen in the news

r. Annex-l Countries: Cartagena protocol

z. Certified Emissions Reductions: Nagoya

Protocol

3. Clean Development Mechanism: Kyoto

Protocol

Which of the pairs given above is/are corectly
matched?

(a) r and z only (b) z and 3 only

(c) 3 only (d) r, z and 3

3. Which of the following best describes/ describe
the aim of 'Green India Mission, of the
Government of India?

r, Incorporating environmental benefits and
costs into the Union and State Budgets thereby
irnplementing the'green accounting'

z. Launching the second green revolution to
enhance agricultural output so as to ensure

food security to one and all in the future

3. Restoring and enhancing forest cover and
responding to climate change by a combination
of adaptation and mitigation measures

Select the eorrect answer using the code given
below.

(a) r only (b) z and 3 only

(c) S only (d) r, z and 3

4. Recently, our scientists have discovered a new
and distinct species of banana plant which
attains a height of about u metres and has
orange-coloured fruit pulp. In which part of
India has it been discovered?

(a) Andaman Islands 
'

(b) Anaimalai Forests

(c) Maikala Hills

(d) Tropical raig forests of norrheast
,'.

5. What is/are unique about'Khar..ai Camel,, a breed
found in India?

r. It is capable of swimming up to three
kiiometres in seawater.

z. It survives by grazing on mangroves.

3. It lives in the wild and cannot be domesticated.

Select the corect answer using the code given
below.

(a) r and z only (b) : only
(c) r and 3 only (d) r, z and :
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5. With reference to an initiative called 'The
Economics of Ecosystems and Biodiversity
(TEEB)', which of the following statements is/
are correct?

r. It is an initiative hosted by UNEB IMF and

World Economic Forum.

z. It is a global initiative that focuses on drawing

attention to the economic benefits of
biodiversify.

3. It presents an approach that can help decision-

makers recognize, demonstrate and capture

the value of ecosystems and biodiversity.

Select the correct answer using the code given

below.

(a) r and z only (b) : onlY

(c) z and 3 only (d) r, z and 3

T. With reference to 'Red Sanders', sometimes

seen in the news, consider the following
statementsl

r. It is a tree species found in a part of South

lndia.

e, It is one of the most important trees in the

tropical rain forest areas of South India.

Which of the statements given above isfare
correct?

(a) r only

(c) Both r,and z

(b) z only

(d) Neither 1 nor z

8. \{hich ol the following statements is,/are

correct?

Proper design and effective implementation of

UN-REDD+ Programme can significantly
contribute to

1. protection of biodiversity

z. resilience of forest ecosystems

.3. poverty reduction

Select the correct answer using the code given

below.

(a) r and z only (b) 3 only

(c) a and 3 only (d) r, z and 3

9. What is'Greenhorrse Gas Protocol'?

{a) It is an international accounting tool for

goverrment and business leaders to

understand, quantify and manage greenhouse

gas emissions

(b) It is an initiative of the United Nations to offer

financial incentives to developing countries to

reduce greenhouse gas emissions and to
adopt eco-friendly technologies

(c) It is an inter-governmental agreement ratified

by all the member countries of the United

Nations to reduce greenhouse gas emissions

to specified levels by the year zozz

(d) It is one of the multilateral REDD+ initiatives

hosted by the World Bank

ro. With reference to'Agenda 2t', sometimes seen

in the news, consider the following statements:

r. It is a global action plan for sustainable

development

z. It originated in the world Summit on

Sustainable Development held in Johannesburg

in zooz.

Which of the statements. given above is/are

correct?

(a) r only (b) z only

(c) Both r and z (d) Neither 1 nor 2

u. Which of the folllwing statementc is/are
correct?

Viruses c-an infect

r. bacteria

z. fungi

3. plants

Select the correct answer using the code given

below.

(a) r and z only (b) 3 onlY

(c) r and 3 only (d) r, e and 3

I
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rz.'Gadgil Committee Report' and'Kasturirangan
Committee Report', sometimes seen in the
news, are related to

ia) constitutional reforms

(b) Ganga Action Plan

(c) iinking of rivers

(d) protection of Western Ghats

r3. On which of the following can you find the
Bureau ofEnergy Efficiency Star Label?

r. Ceiling fans

e. Electric geysers

3. Tubular fluorescent lamps

Select the correct answer using the code given
below.

. (a) r and z only (b) 3 only
(c) a and 3 only (d) r, e and 3

r4. Consider the following statements:

r. The international Solar Alliance was launched
at the United Nations Ciimate Change
Conference in zor5.

z. The Alliance includes ail the member countries
of the United Nations.

Which of the staternents given above isfare
correct? \
(a) r only (b) z only
(c) Both r and z (d) Neither 1 nor 2

r5. In t}e cities of our country, which among the
following atmospheric gases are normally
considered in calculating the value of Air
Qualrty Index?

r. Carbon dioxide

z. Carbon monoxide

3. Nitrogen dioxide

4. Sulfur dioxide

5. Methane

Select the aorrect answer using the code given
below.

(a) r, z and 3 only (b) z, 3 and 4 only
(c) r, 4 and 5 only (d) r, z, 3, 4 and 5

16. l{ith reference to the Agreement at the
UNFCCC Meeting in Paris in aor5, which of the
following statements isfare correct?

r. The Agreenrent was signed by all the member
countries of the UN and it rvill go into effcct
in eor7.

e. The Agreement aims to limit the greenhouse gas

emissions so that the rise in average global

temperature by the end of this century does not

exceed e"C or even r.5oC above pre-industrial levels.

3. Developed countries acknowledged their
historical responsibility in global warming
and committed to donate g rooo billion a year
from zoeo to help developing countries to
cope with climate change.

Select the correct answer using the code given below.

(a) r and 3 only (b) z only

(c) z and 3 only (d) r, z and 3

r7. Consider the following statements:

r. The Sustainable Development Goals were first
proposed in ry72 by a global think tank called
the 'Club of Rome'.

z. The Sustainable Development Goals have to
be achieved by zo3o.

Which of the statements given above isfare correct?

(a) r only (b) z onll

(c) Both r and z (dJ Neither 1 nor z

r8. The term 'Intended Nationally Determined
Contributions'is sometimes seen in the news
in the context if i

(a) pledges made by the Eurotriean countries to
rehabilitate refugees from the war-affected
Middle East

(b) pian of action outlined by the countries of the
world to combat climate change

(c) capital contributed by the member countries
in the establishment of Asian lnfrastructure
Investment Bank

(d) plan of action outlined by the countries of the
world regarding Sustainable Development
Goals
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19. What is/are the importance/importances of
the (United Nations Convention to Combat

Desertification'?

1. It aims to promote effective action through

innovative national programmes and

supportive inter-national partnerships.

2. It has a speciallparticular focus on South Asia

and North Africa regions, and its Secretariat

facilitates the ailocation of major portion of

financial resources to these regions'

3. it is committed to bottom-up approach,

encouraging the participation of local people

in combating the desertification.

Select the correct answer using the code given below.

(a) r only (b) z and 3 only

(c) r and 3 only (d) t, z and 3

zo. In which of the following regions of India are

you most likely to come across the 'Great

Indian Hornbill' in its natural habitat?

(a) Sand deserts ofnorthwest India

(b) Higher Himalayas ofJammu and Kashmir

(c) Salt marshes of western Gujarat

(d) Western Ghats

zr. Which of the fotlowing are the key features of
'National Ganga River Basin Authority
(NGRBA)?

r. River basin is the unit of planning and

management.

z. It spearheads the river conservation efforts at

the national level.

3. One of the Chief Ministers of the States

through which the Ganga flows becomes the

Chairman of NCRBA on rotation basis.

Select the correct answer using the code given

Below.

(a) r and z only (b) z and 3 only

(c) r and 3 only (d) r, z and 3
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r. Fmm the ecologicat point of viemr, which oae of
the following as$umes importance iu being a
good tink between the Eastern Ghats and dre
Western Ghats?

(a) Sathyamangalam Tiger Reserve

(b)Nallamala Forest

(c) Nagarhole National Park

(d) Seshachalam Biosphere Reserve

2. &insid€rtte follm 'in8 etmasnts tn reepect of
Trade Reia*dAnatysis of Faunaand Flora ia
Comlerce (TRAIIflC) :

i. TRAFFIC is a bureau under United Nations

Environment Fmgramme (UNEP).

e. The mission of TRAFFIC is to ensure that
ftade in wild plants and animals is nct a
threat to the conservation of nature.

Which of the abwe statements is/arc correct ?

(a) r only (bi z only

(c) Both r an{ e (d) Neither 1 nor ?I
l

3. Due to $ome nea$ons, if there is a huge fall in
the poBulatiron of species of txrttcrflies, what
could beis llla$ oonsequence/consequences ?

r. Pollination of some plants could be adver$ly
affected.

z.'There could be a drastic inffea$e ia the fungal
infections of some cultivated plants.

3. it could lead to a fall in the population of some

species ofwasps, spiders and birds,
' 

Select the correct answer using the code given

betow:

(a) r only (b) e and S only

(c) r and 3 only (d) l, e and 3

4. In the context of mitigating rhe impending
global warming due to anthropogenic
emissions of carbon dioxide, which of the
following can be the potential sites for carbon
sequestration ?

t. Abandoned and uneconomic coal seams

z. Depleted oil and gas reservoirs

3. Subterranean deep saline formations

Select the correct answer using the code given

beiow:

(a) r and z only (b) 3 only

(c) r and 3 only (d) r, z and 3

5. According to the Wildlife (Protection) Ac! r97:,
which of the following animals cannot be
hunted by any person except under some
provisions provided by law?

r. Gharial

z. Indian wild ass

:. Wild buffalo

Select the correct answer using the code given

below:

(a) r oniy (b) z and 3 only

(c) r and 3 only (d) r, z and 3

6. With reference.to 'Global Climate Chaqge
Alliance', which of the followiug statements
isfare correct?

r. It is an initiative of the European Union.

z. It provides technical and financial support to
targeted developing countries to integrate
climate change into their development policies

and budgets.

3. It is coordinated by World Resources Institute
(WRI) and World Business Council fcr
sustainable Development (WBCSD).
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Select the correct ans\4Ier using the code given

below:

(a)randzonly

(b) : only

(c) zand3only

(d) t, z and 3

Z. Biotogical Oxygen Demand (BOD) is a standard

criterion for

(a) Measuring oxygen levels in blood

(b) Computing oxygen levels in forest ecosystems

(c) Pollution assay in aquatic ecosystems

(d) Assessing oxygen levels in high altitude

regions

8. Consider the following statements :

r. Climate and Clean Air Coalition (CCAC) to

Reduce Short Lived Ciimate Pollutants is a

unique initiative of Gzo group of countries.

z. The CCAC focuses on methane, black carbon

and hydrofluorocarbons.

Which of the statements given above is/are
correct?

(a) r onlY \
(b)z only

(c) Both,r and z

(d) Neither 1 nor 2

9. If you want to see gharials in their natural
habitat, which dne of the following is the best

place to visit?

(a) Bhitarkanika Mangroves

(b)Chambal River

(c) Pulicat Lake

{d) Deepor Beel

ro. In India, if a species of tortoise is declared

protected under Schedule I of the wildlife
(Protection) Act, rg7z, what does it imply ?

(a) It enjoys the same level of protection as the

tispr

(b)lt no longer exists in the wild, a few individuals

are under captive protection; and now it is

impossible to prev€nt its extinction.

(c) It is endemic to a particular region of India.

(d)Both (b) and (c) stated above are correct in

this context.

u. Recently there was a proposal to "translocate
some of the lions from their natural habitat in
Gujarat to which one of the following sites ?

(a) Corbett National Park

(b)Kuno Palpur Wildlife Sanctuary

(c) Mudumalai Wildlife Sanctuary

(d)Sariska National Park
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l. How is the National Green Tribunal (NGT)
different from the Central pollution Control
Board ( CPCB) ?

r. The NGT has been established by an Act
whereas the CPCB has been created by an
executive order of the Governn:ent.

z. The NCT provides environmental justice and
helps reduce the burden of litigation in the
higher courts whereas the CpCB promotes
cleanliness of streams and wells, and aims to
improve the quality of air in the country.

Which of the statements given above is/are
correct?

(a) r only (b) z only

{c) Both r and z (d) Neither 1 nor z

z. With reference to the ,Global Alliance for
Climate-Smart Agriculrure (GACSA)i which of
the following statements islare correct ?

r. GACSA is an outcome of the Climate Summit
held in Paris in zor5.

z. Membership of GACSA does not create any
binding obligations.

3. India was instrumental in the creation of
GACSA. r

Select the correct answer using the code,given
below:

(a) r and 3 only (b) z only
(c) e and 3 only (d) r, z and 3

3. Which of the following statements best
describes "carbon fertilization" ?

(a) lncreased plant growth due to increased
concentration of carbon dioxide in lhe
atmosphere

(b)Increased temperature of Earth due to
- increased concentration of carbon dioxide in

the atmosphere

(c) Increased acidity of oceans as a result of
increased concentration of carbon dioxide in
the atmosphere

(d)Adaptation of all living beings on Earth to the
climate change brought about by the increased
concentratlon of carbon dioxide in the
atmosphere

4, Which of the following is/are the possible
consequence/s of heavy sand mining in
riverbeds?

r. Decreased salinity in the river

z. Pollution of groundwater

3. Lowering ol the water-table

Select the correct answer using the code glven
below:

(a) r only (b) z and 3 only
(c) r and 3 only (d) r, z and 3

S. With reference to agricultural soils, consider
the following statements

r. A high content of organic matter in soil
drastically reduces its warer holding capacity.

z. Soil does not play any role in the sulphur cycle.

3. Irrigation over a period of time can contribute
to the salinization of some agricultural lands.

Which of the statements given above .is/are
correct?

[a) r and z only (b) 3 only
(c) r and 3 only (d) r, e and 3

6. The Partnership for Action on Green Economy
(PAGE), a UN rnechanism to assist counfries
transition towards greener and. more inclusive
economies, emerged at
(a) The Earth Sumn'rir on Sustainable

Development eooz, Johannesbu rg

(b)The United Nations Conference on Sustainable
Development zorz, Rio deJaneiro

(c) The United Nations Framework Convention on
Climate Change zor5, Paris

(d) The World Sustainable Developmenr Summit
zo16, New Delhi
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?, Consider the following statementsi

1. Most of the world's coral reefs are in tropical

waters.

2. More than one-third of the world's coral reefs

are locatetl in the territories of Australia,

Indonesia and PhiliPPines'

3. Coral reefs host far more number of animal

phyla than those hosted by tropical
rainforests.

Which of the statements given above is/are

correct?

(a) r and z oniy (b) 3 onlY

(c) r and 3 only (d) r, a and 3

8. 'Momentum for Change: Climate Neutral Now"

is an initiative launched bY

(a) The Intergovernmental Panel on Climate

Change

(b)The UNEP Secretariat

(c) The UNFCCC Secretariat

(d) The World Meteorological Organization

9. In which one of the following States is Pakhui

Wildlife Sanctuary located?

(a) Arunachal Pradesh

(b)Manipur

(c) Meghalaya

(d) Nagaiand

ro. Consider the following statements:

r. The definition of "Critical Wildlife Habitat" is

incorporated in the Forest Rights Act, zoo6'

z. For the first time in India, Baigas have been

given Habitat Rights.

3. Union Ministry of Environment, Forest and

Climate Change officially decides and declares

Habitat Rights for Primitive and Vulnerable

Tribal Groups in any Part of India.

Which of the statements given above is/are

correct?

(a) r and z only (b) z and 3 onlY

(c) : only (d) r, z and 3
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1. Which one of tJre following National Parks lies
completely in the temperate alpine zone ?

(a) Manas National Park

(b) Namdapha National Park

(c) Neora Valley National Park

(d)Valley of Flowers National Park

z, Consider the following statements!

r. Asiatic lion is naturally found in India only.

e. Double-humped camel is naturally found in
India only

3. One-horned rhinoceros is naturally found in
- India only.

Whic.h of the statements given above is/are
correct?

(a) r only (b) z only

(c) r and 3 only (d) r, z and 3

3. In the context of which of the following do
some scientists suggest the use of cirrus cloud
thinning technique and the injection of
sulphate aero$ol into stratosphere?

(a) Creating the artificial rains in sorne regions

(b)Reducing the frequency and intensity of
tropicdl cyclones

(c) Reducing the adverse effects ofsolar wind on
the Earth

(d) Reducing the global warming

4. In the context of which one of the following are
the terms 'pyrolysis and plasma gasification
mentioned?

' (a) Extraction of rare earth eiements

(b) Natural gas extraction technologies

(c) Hydrogen fuel-based automobiles

(d) Waste-to-energy technologies

S. Which of the following are in Agasthyamala

Biosphere Reserve ?

(a) Neyyar, Peppara and Shendurney Wildlife
Sanctuaries, and Itulakad Mundanthurai Tiger

Reserve

(b) Mudumalai, Sathyamangalam and Wayanad

Wildlife Sanctuaries; and Silent Valley
National Park

(c) Kaundinya, Gundla Brahmeswaram and

Papikonda Wildlife Sanctuaries; and Mukurthi
National Park

(d)Kawal and Sri Venkateswara Wildlife
Sanctuaries; and Nagarjunasagar-srisailam
Tiger Reserve

6. Consider the following statements:

1. Some species of turtles are herbivores,

2. Some species offish are herbivores.

3. Some species of marine mammals are
herbivores.

4. Some species olsnakes are viviparous.

Which of the statements given above are correct?

(a) r and 3 only (b) z, : and 4 only

(c) z and 4 only , (d) r, z, 3 and n 
",

Z. Consider the following pairs:

Wildli& Naturally found in

r. Blue-finned Mahseer ; Cauvery River

z. Irrawaddy Dolphin : Chambal River

3. Rusty-spotted Cat : Eastern Ghats

Which of the pairs given above are correctly
matched?

(a) r only z only (b) z and 3 only

(c) r and 3 only (d) r, e and 3
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8. Why is there a great concern about the
'microbeads' that are released into
environment?

(a) They are considered harmful to marine
ecosystems.

(b)They are considered to cause skin cancer in

children.

(c) They are small enough to be absorbed by crop

plants in irrigated fields.

(d) They are often found to be used as food

adulterants.

g. Recently, there was a growing awareness in our
country about the irnportance of Himalayan
nettle (Girardinia diversifolia) because it is
found to be a sustainable source of

(a) anti-malarial drug

(bjbiodiesel

(c) pulp for paper industry

(d) textile fibre

ro. Consider the following States:

r. Chhattisgarh

z. Madhya Pradesh

3. Maharas(rtra

4. Odisha

With reference to the States mentioned above, in
terms of percentage of forest cover to the total

area of State, which one of the following is the

correct ascending order?

(a) z-:-r-+ (b) z-:-+-t

{c) 3-z-q-r (d) :-z-t-+

rr. Which of the following statements are correct
about the deposits of 'methane hydrate'?

r. Global warming might trigger the release of
- 

methane gas from these deposits.

z. Lirge deposits of'methane hydrate'are found

in Arctic Tundra and under the seafloor.

3. Methane in atmosphere oxidizes to carbon

dioxide after a decade 0r two.

Seiect the correct answer using the code given

below.

(a) r and z only (b) z and 3 only

(c) r and 3 only (d) r, z and :
rz. Consider the following:

r. Carbon monoxide

z. Methane

3. Ozcne

4. Sulphur dioxide

Which of the above are released into atmosphere

due to the burning of croplbiomass residue?

(a) r and z only (b) z, : and 4 only

{c) r and 4 only (d) r, z, : and 4

r3. In India, the use of carbofuran, methyl
parathion, phorate and triazophos is viewed
with apprehension. These chemicals are used
as

(a) pesticides in agriculture

(b)preservatives in processed foods

(c) fruit-ripening agents

(d) moisturising agents in cosmetics

r4" Consider the following statements:

r. Under Ramsar Conv€ntion, it is mandatory on

the part of the Government of lndia to protect

and conserve all the wetlands in the territory
of India.

z. The Wetlands{Conservation and Management)

Rules, zoro were framed by the Govern#ent
of India based on the recommendations of
Rimsar Convention.

3. The Wetlands (Conservation and Management)

Rules, zoro also encompass the drainage area

or catchrnent regions of the wetlands as

determined by the authority.

Which of the statements given above isfare
correct?

(a) r and z only (b) z and 3 only

(c) 3 only (d) r, e and 3
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r5. Consider the following statements:

r. Agriculture soils release nitrogen oxides into
environment.

z, Cattle release ammonia into environment.

3. Poultry industry releases reactive nitrogen
compounds into environment.

Which of the statements given above is/are
correct?

(a) I and 3 only (b) z anci 3 only
(c) z only (d) i, z and 3

16. In the context of proposals to the use of
hydrogen-enriched CNG (H-CNG) as fuel for
buses in public transport, consider the
following statements:

r'" The main advantage of the use of H-CNG is
the elimination of carbon monoxide emissions.

z. H-CNG as fuel reduces carbon dioxide and
hydrocarbon emissions.

3. Hydrogen up to one-fifth by volume can be
blended with CNG as fuel for buses.

4. H-CNG makes the fuel less expensiw than
CNG.

Which of the statements given above is/are
correct? \

{a) r only (b) e and 3 only
(c) 4 only (d) r, e, 3 and 4

r7. Consider the following statements:

r. As per recent amendment to the Indian Forest
Act, tgz7, forest dwellers have the dwellers
have the right to fell the bamboos grown on
forest areas.

2. As per the Scheduled Tribes and Other
Traditional Forest Dwellers (Recognition of
Forest Rights) Act, z006, bamboo is a minor' 
forest produce.

:. The Scheduled Tribes and Other Traditional
Forest Dwellers (Recognition of Forest Rights)
Act, zoo6 allows ownership of minor forest
produce to forest dwellers"

Which of the. statements given above is/are
correct?

(a) r and e only (b) z and 3 only

(c) 3 only (d) r, z and 3

r8. Consider the following statem€nts:

The Environment Protection Act, 1986 empowers
the Governmcnt of India to

1. state the rerluirement of public participation
in the process of environmental protection,
and the procedure and manner in which it is
sought.

z. lay down the standards for emission or
discharge of environmental pollutants from
various sources

Which of the statements given above islare
correct?

{a) r only (b) z only

(c) Both r and z (d) Neither 1 nor 2

r9. As per the Solid Waste Management Rules,
aor6 in India, which one of the following
statements is correct?

(a) Waste generator has to segregate waste into
five categories.

(b)The Rules are applicable ro notified urban
Iocal bodies, notified towns and all industrial
townships only.

(c) The Rules provide for exact and elaborate
criteria for ttrp identification of sites for
landfills and waste processing facilities. '.;

(d) It is mandatory on the part of waste generator
thafthe waste generated in one district cannot
be moved to another district.

zo. With reference to the management of minor
minerals in India, consider the following
statements:

t. Sand is a 'minor mineral' according to the
prevailing law in the country.

e. State Governments have the power to grant
mining leases of minor minerals, but the
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powers regarding the formation of rules
related to the grant of minor minerals lie with

the Central Government.

3^ State Governments have the power to frame

rules to prevent illegal mining of minor
minerals.

Which of the statements given above is/are

correct?

(a) r and 3 only (b) z and 3 only

(c) 3 only (d) t, z and 3

zr. Consider the following $tatements:

r. As per law, the Compensatory Afforestation

Fund Management and Planning Authority
exists at both National and State levels.

z; People's participation is mandatory in the

compensatory afforestation programmes

carried out. under the Compensatory
Afforestation Fund Act, 2016.

Which of the statements given above is/are
correct?

(a) r only (b) z only

(c) Both r and z (d) Neither 1 nor 2

22. In India, 'extended producer responsibility'
was introduced as an important feature in
which of the following?

(a) The Bio-medical Waste (Management and

Handling) Rules, 1998.

(b)The Recycled Plastic (Manufacturing and

Usage) Rules, rggg.

(c) The e-Waste (Managen'rent and Handling)
Rules, zorr.

(d) The Food Safety and Standard Regulations, eorr
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1. l,Vhich of the following are the reasons/factors

for exposure to benzene pollution ?

r, Automobile exhaust

z. Tobacco smoke

3. Wood burning

4, Using varnished wooden furniture

5. Using products made of polyurethane

Select the correct answer using the code given

below:

(a) r, z and 3 only (b) z and + only

. (c) r,3 and 4 only (d) r, z, 3, 4 and 5

z. WitI reference to India's Desert National Park,

which of the following statements are correct?

t. It is spread over two districts.

z. There is no human habitation inside the Park.

3. It is one of the natural habitats of Great Indian

Bustard.

Which of the statements given above are correct?
\

(a) i and z only (b) z und 3 only

(c) r and 3 only (d) r. z and 3

3. Consider the following statements:

r 360/o of India's districts are classified as

"overexploited" or "critical" by the Central

Ground water Authority (CGWA).

z. CGWA was formed under Environment
(Protection) Act.

3. India has the largest area under groundwater

. irrigation in the world.

Which of the statements given above isTare

correct?

(a) r only (b) z and : oniy

(c) e only (d) I and 3 only

4, Among the following Tiger Reserves, which one

has the largest area under "Critical Tiger

Habitat"?

(a) Corbett

(b) Ranthambore

(c) Nagarjunsa5;ar-Srisailam

(d) Sunderbans

5. If a particular plant species is placed under

Schedule VI of The Wildlife Protection Act,

rg7z,*vhat is the implication?

(a) A licence is required to cultivate that plant.

(b) Such a plant cannot be cultivated under any

circumstances.

(c) It is a Genetically Modified crop plant.

(d) Such a plant is invasive and harmful to the

ecosystem.

6. According to India's National Policy on Biofuels,

which of the following can be used as raw

materials for the production of biofuels?

r. Cassava

z. Damaged wheat grains

3. Horse gram

4. Rotten potatoes

5. Sugar beet

Select the correct answer using the code given

below:

(a) r,2,5 and 6 only

(b) r,3,4 and 6 only

{c) 2,3,4 and 5 only

(d) r,2,3,4,5 and 6
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7, Which one of the following statement best
describes the term 'social Cost of Carbon'? It
is a measure, in monetary value, of the

(a) long-term damage done by a tonne of COz

emissions in a given year.

(b) requirement of fossil fuels for a country to
provide goods and services to its citizens,
based on the burning ofthose fuels'

(c) efforts put in by a climate refugee to adapt to

live in a new place.

(d) contribution of an individual person to the

carbon footprint on the planet Earth.

8. With reference to Indian elephants, consider

the following statements :

i. The leader of an elephant Sroup is a female

z. The maximum gestation period can be zz

months.

3. An elephant can norrnally go on calving till the

age of 4o years only.

4. Among thc States in India, the highest
elephant population is in Kerala'

Which of the statement given above isfare correct ?

(a) r and z only (b) z and + only

(c) 3 only (d) r,3 and 4 onlY
\

9. Which of the following Protected Areas are
located in Cauvery basin ?

t. Nagarhole National park

z. Papikorida National park

3. Sathyan-rangalam Tiger Reserve

.1. Wayanad Wildlife sanctuary

Select the correct answer using the code given

below:

(a) r and z only (b) 3 and 4 onlY

(c) r,: and 4 only (d) r,2,3 and 4

ro.'With reference to India's biodiversity, Ceylon

frogrtrouth, Coppersmith barbet, Gray-chinned

minivet and White- throated redstart are

(a) Birds (b) Primates

(c) Reptiles (d) AmPhibians

rr. Which one of the following protected areas is

well-known for the conservation of a sub-

species of the Indian swamp deer (Barasinga)

that thrives well in hard ground and is
exclusively graminivorous ?

(a) Kanha National Park

(b) Manas National Park

(c) Mudumalai Wiidlife Sanctuary

(d) Tal Chhapar Wildlife Sanctuary

rz. Steel slag can be the material for which of the
following ?

1. Construction of base road

z. Improvement of agricultural soil

3. Production of cement

Select the correct answer using the code given

below:

(a) i and z only (b) z and 3 only

(c) r and 3 only (d) r,z and 3

r3. Which of the following are the most likely
places to find the musk deer in its natural
habitat ?

r. Askot Wildlife Sanctuary

e. Gangotri National Park

3. Kishanpur Wildlife Sanctuary

4. Manas National Park

Select the correct answer using the code given

below

(a) randzonly, (b) zand3onlY

(c) 3 and 4 only (d) r and +-only 
:l

r4. In ruralroad construction, the use of which of
the following is preferred for ensuring
environmental sustainability or to reduce

carbon footprint ?

t. Copper slag

z. Cold mix asphalt technology

3. Geotextiles

4. Hot mix asphait technology

5. Portland cement
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Select the correct answer using the code given

below:

(a) r, z and 3 only (b) z, : and 4 only

(c) 4 and 5 only (d) t and 5 only

15. Consider the following statements :

r. Coal ash contains arsenic, lead and mercury.

z. Coal-fired power plants release sulphur
dioxide and oxides of nitrogen into the
environment.

3. High ash content is observed in Indian coal.

Which of the statements given above is/are
correct ?

(a) r only (b) z and E only

(c) E only (d) r, z and 3

16. l,Yhat is the use of biochar in farming ?

r. Biochar can be used as a part of the growing

medium in vertical farming.

z. When biochar is a part of the growing
medium, it promotes the growth of nitrogen-
fixing microorganisms.

3. When biochar is a part of the growing
medium, it enabies the growing medium to
retain ubter for longer time.

Which of the statements given above, is/are
correct ?

(a) r a'nd e only (b) z only

(c) r and 3 only (d) r, z and 3

r7. What are the advantages of fertigation in
agriculture?

. 1. Controlling the alkalinity of irrigation water
is possible.

z. Efficient application of Rock Phosphate and all
' other phosphatic fertilizers is possible.

3. Increased availability of nutrients to plants is

possible.

4. Reduction in the leachingof chemical nutrients

is possible.

Select the correct answer using the code given
beli:w:

(a) r, z and 3 only (b) r, z and 4 only

(c) r, 3 and 4 only (d) z, : and 4 only

r8. With reference to chemical fertilizers in India,
consider the following statements :

1. At present, the retail price of chemical
fertilizers is rnarket-driven and not
administered by the Government.

2. Ammonia, which is an input of urea, is
produced frorn natural gas.

3. Sulphur, which is a raw material for phosphoric

acid fertilizer is a by-product of oil refineries.

Which of the statements given above is/are
correct?

(a) r only (b) z and 3 only

(c) z only (d) r, z and 3

19. What is/are the advantage/adrantages of zero
tillage in agriculture?

r. Sowing of what is possible without burning
the residue of previous crop.

a. Without the need for nursery of rice saplings,
direct planting of paddy seeds in the wet soil
is possible.

3. Carbon sequestration in the soil is possible.

Seiect the correct answer using the code given
below:

(a) r and a onln (b) z and 3 only ..
(c) 3 only (d) r, z and 3

zo. With reference to pulse production in hdia,
con*ider the following sentences:

r. Black gram can be cuitivated as both Kharif
and rabi crop.

z. Green-gram alone accounts for nearly half of
pulse production.

3. In the last three decades, while the production

of kharif pulses has increased, the production
of rabi pulses has decreased.
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Which of the statement given above is/are
correct?

(a) r only (b) z and 3 onlY '
(c) z anly (d) r,z and 3

zr. "The crtp is subtropical in nature. Ahard frost
is iajuriou* to it It requires at least aro fros
free days and 5o to roo centimeters afrainfall
for its grorr.th Alightwe[-drain€d soil capable

of retaining moist*re is ideally suited for the

cultivation of the crop.' I{hich one of the
following is the croP?

(a)Cotton (b)Jute

{c) Sugarcane (d}Tea

za. rrVith rnference to tlre current trends in the

cgltivatian of suga.rcaae in Iadia considerthe
followitts f tat€rrents:

r. A substantial saving in seed material is when

'bud chip $ettlings' are raised in a nursery and

transplanted in the main field.

e. When direct planting of setts is'done, the

germination percentEge is better with single-

budded sett$ as compared to setts with many

buds.

:. If bad weather conditions prevail when setts

are directly planted, single-budded setts have

better survival as compared to large setts'

4. Sugarcane can be cultivated using settlings

prepared from tissue culture.

Which of the statements given above is/are

correct?

(a) r and z only (b) 3 onlY

(c) r and 4 (d) z, 3 and 4 onlY

23. In the context of India, which of the following

is/are considered to be practice(s) of eco-

friendly agriculture?

r. Crop diversification

z. Legume intensification

3. Tensiometer use

4. \'ertical farming

Select the correct answer using the code given

below:

(a) r,z and 3 only (b) : onlY

(c) 4 only (d) r,2,3 and 4

-t
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r. 'Rz Code of Practicee' constitutes'a tool
availablefor promoting the adoption of
(a) Enviroumentally responsible practices in

electronics recycling industry
(b) Ecological management of 'Wetlands of

International Irnportance' under f-he Ramsar
Convention

(c) Sustainable practices in the cultivation of
agricultural crops in degraded lands

(d) 'Envimnmental Impact Assessment' in the
exploitation of natural resource$

a. Why ie tkre a snser? abor* copper smelting
planB?

i. They may release lethal quantities of carbon
"mono:ride into environment.

z. I'lre copper slag can cause the leaching of some
heavy metals into environment

3 They may release sulphur dioxide as a
pollutant.

Select the correct answer using the code given
behw.

(a) r and z anly (bi z and 3 only
I

(c) r and 3 ohly (d) r, a and 3

3. l{ith reference to furnace oil, considei t{re
follottdng statemefits :

t. It i$'a productof oil refineries.

a. Some industries use it to generate power.

3. Its use causes sulphur emissions into
. 'environment.

Which of the stat€ments given above are correct?

{a) r and z only {b) z and g only
(c) r and 3 only (d) r, z and 3

+ Whatisbluecarbon?
(aJ Carbon- captured by qceans and coastal

ecosystems

(b) Carbon sequestered in forest biirmass and
agricultural soils

(c) Carbon contained in petroieum and natural

gas

(d) Carbon present in atomosphere

S. In the nature, which of the following is/ are

most likely to be found surviving on a surface

without soil?

r. Fern.

z. Lichen

3. Moss

4. Mushroom

Select the correct answer using the code given

below

(a) r and 4 only (b) z only

(c) z and 3 (d) r,3 and 4

6. Which one of the following is used in preparing

a natural mosquito repellent?

(a) Congress grass

(b) Elephant grass

(c) Lemongrass

(d) Nut grass

?. Considerthe

r. Copepods

following kinds of orgaaisms:

e. Cyanobacteria

3. Diatoms

4. Foraminifera

Which of the above are primary producers in the

food chains of oceans?

(a) r and z (b) z and 3

(c) 3 and 4 (d) r and 4
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8. Consider the following animals:

r. Hedgehog.

2. Marmot.

3. Pangolin.

To reduce the chance of being captured by
predators, which of the above organisms rolls up/
roll up and protects/protect its/ their vulnerable

parts?

(a)randz (b)zonly

(c) 3 oniy (d) t and 3

g. With reference to the 'New York Declaration on
Forests', which of the following statements are
correct?

r. It was first endorsed at the United Nations

Climate Summit in zor4.

z. It endorses a global timeiine to end the loss of
f.orests.

3. It is a legally binding international declaration.

4. It is endorsed by governments, big companies
and indigenous communities.

5. India was one of the signatories at its
inception.

Select the correct answer using the code

given below.

(a) r, e and 4\ (b) r, 3 and 5

(c) 3 and 4 (d) z and s

ro. Magn€tite particles, suspected to cause
neurodbgenerative problems, are generated as

environrnental pollutants from which of the
following?

r. Brakes of motor vehicles

z. Engines of motor vehicles

3. Microwave stoves within homes

4. Power plants

. 5. Telephone lines

Select the correct answer using the code

given below

(a) r, z, 3 and 5 only (b) t, z and 4 only

(c) 3, 4 and 5 only (d) i, z, 3, 4 and 5

rr. Which one of the following is a filter feeder?

(a) Catfish (b) Octopus

(c) Oyster (d) Pelican

12. In case of which one of the following

biogeochemical cycles, the weaihering of rocks is

the main source of release of nutrient to enter the

cycle?

(a) Carbon cycle (b) Nitrogen cycle

(c) Phosphorus cycle (d) Sulphur cycle

r3. Which of the following are detritivores?

r. Earthworms

z. Jellyfish

3. Millipedes

4. Seahorses

5. Woodlice

Seiect the correct answer using the code given

below.

(a) r, e and 4 only (b) z, 3, 4 and 5 only

(c) r, 3 and 5 only ' 
(d) r, z, 3, 4 and 5

14. The 'Common Carbon Metric', supported by

UNEP, has been developed for

(a) assessing thencarbon footprint of buildirrg

operations around the world.'-

(b) enabling commercial farming entities around

the world to enter carbon emission trading

(c) enabling governments to assess the overall

carbon footprint caused by their countries

(d) assessing the overall carbon footprint caused

by the use of fossil fuels by the world in a unit

time
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15. Which of the following have species that can
establish symbiotic relationship with other
organisms?

r. Cnidarians

z. Fungi

3. Protozoa

Select the correct answer using the code

given below

(a) r and z only (b) z and 3 only
(c) r and 3 only (d) r, z and 3

16. How is permaculture farming different from
conventional chemical farming?
r" Permaculture farming discourages

monocultural practices but in conventional
chemical farming, monoculture practices are' predorninant.

z. Conventional chemical farming can cause
increase in soil salinity but the occurrence of
such phenomenon is not observed in
pernraculture farming.

3. Conventional chemical farming is easily
possible in semi-arid regions but permaflrlture
farming is not so easily possible in such
regions.

4. Practice qf mulching is very important in
permaculture farming but not necessarily so
in conventional chemical farming

Select the correct answer using the code given
below.

(a) r and 3 (b) r, z and 4
(c) 4 only (d) z and 3

17. l{ith reference to ,palm oil,, consider the
following statements:

r. The paim oil tree is native to Southeast Asia

z. The palm oil is a raw material for some

. industries producing lipstick and perfumes

3. The palm oil can be used to produce biodiesel

Which of the statements given above are correct?
(a) r and z only (b) z and 3 only
(c) r and 3 only (d) r, e and 3

18. Among the foflowing, which one is the least

water-efficient crop?

(a) Sugarcane (b) Sunflower

(c) Pearl millet (d) Red gram

r9. In the context of India's preparation for
Climate-Smart Agriculture, consider the

following statements:

t. The'Climate-SmartVillage' approach in India

is a part of a project led by the Climate Change,

Agriculture and Food Security (CCAFS), an

international research programme.

z. The project of CCAFS is carried out under

Consultative Group on International
Agriculture Research (CGIAR) headquartered

in France

3. The International Crops Research Institute for

the Semi-Arid Tropics (ICRISAT) in India is

one of the CGiAR's research centres.

Which of the statements given above are correct?

(a) r and z only (b) z and 3 only

(c) r and 3 only (d) r, z and 3

zo. "Leaf litter decomposes faster than in any

other biome and as a result the soil surface is

often almost bare. Apart from trees, the

vegetation is largely composed of plant forms

that reach up into the canopy vicariously, by

climbing the trees or growing as epiphytes

rooted on the upper branches oftrees," This is

the most likely descripion of

(a) Coniferous forest

(b) Dry deciduous forest

(c) Mangrove forest

{d) Tropical rain forest
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zr. Th€ vegstati{nr of savaanah consists of
gracsland wlth scattered small tfee6' bttt
extensive areae have rro trees. The forest
dewlap'm*nt in zudr areas ie gslffiany k3ft itr
clreckby one or more or a mubiaatisn of w
conditions.

l,Vhich of the foilorring are such conditions?

r. Burr*wing animals and termites

s. Fire

3. Grazing herbiwres

4. Seasonalrainfall

S. Ss,it properties

Select the {orrect arswer using the cade given

belorr.

(a)-1aadz {b) 4and5
(c) a, g and + (d) r, I and 5

zz. Bollgard I and Sollgard tr technclogies are
mendonedfuthtmr*tof
(a) Clonal prtpagation ofcrop plants

(b) Developing genetically modified crop plants

{cJ Production ofpla*t gro\rth substances

(d) Pmdu*i*n of bio fertilizers

\

23. Consider tle following statements!

Statement 1:

The United Nations Capital Development Fund

(UNCDF) and the Arbor Day Foundation have

recently recognized Hyderabad as 2o2o Tree Cify

of the World.

Statement 2!

Hyderabad was selected for the recognition for a

year following its cornmitment to grow and

maintain the urban forests.

Which one of the foliowing is correct in respect of

the above statements?

(a) Both Statement r and Statement 2 are correct

and Statement a is the correct explanation for

Statement 1

(b) Both Statement r and Statement 2 are correct

but Statement z is not the correct explanation

for Statement r

(c) Statement r is correct but Statement z is not

correct

(d) Statement r is not correct but Statement 2 is

correct

&
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1" Arnong the following crops, which one is the
most important anthropogenic source of both
methane and nitrous oxide?

a) Cotton b) Rice

c) Sugarcane d) Wheat

2, "System of Rice Intensification" of cultivation,
in which alternate wetting and drying of rice
fields is practised, results in:
t. Reduced seed requirement

z. Reduced methane producticin

3. Reduced electricity consumption

Select the correct answer using the code given
- below:

a) r and a only b) z and 3 only

c) r and 3 only d) r, z and 3

3. Consider the following pairs:

Wetland/Lake Location

r. Hokera Wetland - punjab

z. Renuka Wetland - Himachal pradesh

3. Rudrasagar Lake - Tripura

4. Sastham'kotta - Tamil Nadu

How many pairs given above are colrectly
matclied?

a) Only one pair b) Only two pairs

c) Only three pairs d) All four pairs .

4. "Climate Action Tracker,, which monitors the
emission reduction pledges of different
countries is a:

a) Database created by research organisations
coalition of research organisations

b) Wing of "lnternational panel of Climate
Change"

c) Committee under ,,United ,,United Nations
Comnrittee under Framework Convention
Climate on Change"

d) Agency promoted and financed by United
Nations Environment Programme and World

Bank

S. Consider the following statements:

t. "The Climate Group" is an international non-
profit organization that drives clirnate actlon

by building large networks and runs them.

z. The International Energy Agency in partnership

with the Climate Group launched a global

initiative "EProo".

3. EProo brings together leading companies

committed to driving innovation in energ;y

efficiency and increasing con.rpetitiveness
while delivering on emission reduction goals.

4. Some Indian companies are members of Eproo.

5. The International Energy Agency is the

Secretariat to the "Underz Coalition".

Which of the statements given above are correct?

a).r,2,4 and 5 b) t,3 ancl 4 only

c) 2.3 and 5 only d) r, 2.3. -1 and 5

6. "If rainforests and tropical forests are the
lungs of the Earth, then surely wetlands
function as its kidneys." l{hich one of the
following functions of wetlands best reflects
the above statement?

a) lhe water cycle in wetlands involves surface

runoff, subsoil percolation and cvaporation.

b) Algae form the nutrient base upon which fish,

crustaceans, molluscs, birds, reptiles and

mammals thrive.

c) Wetlands play vital role in a maintaining
sedimentaf ion balance and soil statlil i zatiol.

d) Aquatic plants absorb heavy mctals and exccss

nutrients.
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Z. In the context of WHo Air Quality Guidelines, ro. Which of the following is not a bird?

consider the following statem€nt$: a) Goklen Mahseer b) Indian Nightjar

r. 'I'hc z4-hour mean of PM z * 5 should not c) Spr:onbill d) White ibis

exceetl t5 mu*g I (m " 3) and annual mean of

PM z r 5 should not exceed smu*g / (* " :i rr' Which of the following are nitrogen-fixing

z^ In a year, the highest levels of ozon" pottut'ion t'::t::

occur cluring the periods of inclement weather' r' Alfalfa

3. p*M {ro} can penetrate lhe lung barrier and z' Amaranth

enter the bloodstream. 3' ChickPea

4. Excessive ozone in the air can trigger-asthma. 4' Clover

Which of the statements given above are correct? 5' Purslane (Kulfa)

a) r, 3 and 4 tb) i and 4 onlY 6' sPinach

c)z,3and4(d)randeonlySelectthecorrectanswerusingthecodegivenbe}ow:
g, with reference to *Gucchi" sometimes mentioned a) r' 3 and 4 only b) l' 3' 5 and 6 only

. in the news, consider the following statements: c) 2' 4' 5 and 6 only d) t' z' 4' 5 and 6

1. .lt is a fungus. rz. "Biorock technology" is talked about in which

z. It grows in some tlimalayan forest areas one of the following situations?

3. lt is commercially cultivated in the Himalayan a) Restoration of damaged coral reefs

foothills of north-eastern India. b) Development of building materiais using plant

which of the statements given above is/are residues

correct? c) I&ntification of areas for exploration/

a) r only b) : only extraction of shale gas

c)rarrdz'd)zand3d)Providingsaltlicksforwildanimalsinforests/\ ' protected areas

9' rlfith reference to polyethylene terephthafa-f' rq. The *Mivawaki method, is well known forthe:
the use of which is so widespread in oui daily

lives; consider the following statements: a) Promotion of commercial farming in arid and

1. Its iibres can be blended with rvool and cotton semi-arid areas

fibres to reinforce their properties. b) Developmen| of garde:rs using genetically

z. Containers made of it can be usecl to store any modified n:* '1

alconolrc DCVcragc.

3. Bottles made of it can be recycled into other d) tlarvesting wind energy on toastal areas and

products. ' on sea surfaces

4. Articles rnade of it can be easily disposed of by r4. Which one of the following has been constituted

. incineratlon without causing greenhouse gas under the Environment (Frotection) Act, 1986?

emissions. a) Central Water Commission

Which ol the statements given above are correct? b) Central Cround Water Board

a) r and 3 b) z and 4 c) Central Ground \{'ater Authority

c) I and a d) z and 3 d) National Water Development Agency
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r5. Which one of the following best describes the
term "greenwashing"?

a) Conveying a false impression tiat a company's
products are eco-friendly and environmentally
sound

b) Non-inclusion of ecological/environmentai
costs in the Annual Financial Statements of a
country

c) Ignoring the disastrous ecologicai consequences

while undertaking infrastructure development

d) Making mandatory provisions for environmental

costs in a government project/programme

16. With reference to Indian laws about wildlife
protection, consider the following statements:

r. Wild animals are the sole property of the
government.

z. When a wild animal is declared protected,
such animal is entitled for equal protection
whether it is found in protected areas or
outside.

3. Apprehension of a protected wild animal
becoming a danger to human life is sufficient
ground for its capture or killing.

\

Which of the statements given above isfare
correct?

a) randz b) zonly

c) tand3 d) 3only

r7. Certain species of which one of the following
organisms are well known as cultivators of
fungi?

a) Ant b) Cockroach

c) Crab d) Spider

r8. Consider the following:

r. Carbon monoxide

z. Nitrogen oxide

3.Ozone

4. Sulphur dioxide

Excess of which of the above in the environment
is/are cause(s) of acid rain?

a) r,eand3

b) zand4only

c) 4 only

d) r,3 and 4

't

&'S,'&S'0S
Al1 Rights Reserved. No part of this material may be reproduced in any form or by any means, without perm jssion in \vriting.

0 .ENVlnOf'la#
\
!l

:

1
t

I

1

I
I

1

I

I

t

i

\

't
\

1

-

t

I

1

)

zoza - *'Wers

r[b] *{d} 3tb) a{a} 1{b) srdl r.,Ib-) $k) 9{e}

ro{a) rxh) *{a} 13$l r4t+* ls{a} 16{b) 1?(a) $[b]

t

\



,l

1. Invasive Species Specialist Group' (that

develops Global Invasive Species Database)

belongs to which one of the following
organizations?

a) ]'he lnternational Union Conservation of

Nature

b) The United Nations Environment Programme

c) The United Nations Worid Commission for

Environment and DeveloPment

d) The World Wide Fund for Nature

z. Consider the following fauna:

r.. Lion-tailed Macaque

z. Malabar Civet

3, Sambar Deer

How many of the above are generally nocturnal

or most active after sunset?

a) Only one b) OnlY two

c) All three d) None

3. Which of the following organisms perform
waggle dancerfor others of their kin to indicate

the direction and the distance to a source of
their food?

a) Butt6rflies b) Dragonflies

c) Honeybees d) WasPs

4. Consider the following statements regarding

the Indian squirrels :

r. They build nests nests by making burrows in

the ground.

e. They store their food materials like nuts and

. seeds in the ground.

3. The.y are omnivorous.

How many of the above statements are correct?

a) Only one b) OnlY two

c) Allthree d) None

5. Consider the following statements :

r. Some microorganisms can grow in
environments with temperature above the

boiling point of water.

z. Some microorganisms can grow in
environments with temperature beiow the

freezing point of water.

3. Some microorganisms can grow in highly
acidic environment with a pH below 3.

How many of the above statements are correct?

a) Only one b) OnlY two

c) Al1 three d) None.

6. Which one of the following makes a tool with
a stick to scrape insects from a hole in a tree
or a log of wood?

a) Fishing cat b) Orangutan

c) Otter d) Sloth bear

7. Consider the following:

r. Aerosols

z. Foam agents

3. Fire retardants

4. Lubricants

In the making of how many of the above are

hydrofl uorocarbons used?

a) Only one b) Only two

c) Only three d) All four

8. With reference to the role of biofilters in
Recirculating Aquaculture System, considdr

the following statement$

r. Biofilters provide waste treatment by removing

uneaten fish feed.

z. Biofilters convert ammonia present in fish
waste to nitrate.

3. Biofilters increase phosphorus as nutrient for

fish in water.

How many of the statements given above are correct?

a) Only one b) Or,tly two

c) All three d) None
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g. With reference to coal-based thermal power
plants in India, consider the following
statements :

r. None of them uses seawater.

z. None of them is set up in water_stressed
district.

3. None of them is privately owned.

How many of the above statements are correct?

a) Oniy one b) Only two

c) All three d) None

ro. Wolbachia method,is sometimes talked about
with reference to which one of the following?
a) Controlling the viral diseases spread by

mosquitoes

. b) Converting crop residues into packing
material

c) Producing biodegradabie plastics

d) Producing biochar from thermo- chemical
conversion of biomass.

rr. Consider the fotlowing activities:
r. Spreading finely ground basalt rock on

farmlands extensively

z. Increasing the alkalinity of oceans by adding
lime \

3. Capturing carbon dioxide released by various
indpstries and pumping it into abandoned
subtgrranean mines in the form ofcarbonated
waters

How many of the above activities are often
considered and discussed for carbon capture and
sequestration?

a) Only one b) Only two

c) All three d) None

rz. Ccnsider the following statements:

r. In India, the Biodiversity Management
Committees are key to the realization of the
objectives of the Nagoya protocol.

z. The Biodiversity Management Committees
have important functions in determining
access and benefit sharing, including the
power to levy collection fees on the access of
biological resources within its jurisdiction.

Which of the statements given above is/are
correct?

a) r only b) z only

c) Both r and z d) Neither i nor 2

13. Consider the following heavy industries:

r. Fertilizer plants

z. Oil refineries

3. Steel plants

Green hydrogen is expepted to play a significant
role in decarbonizing how many of the above
industries?

a) Only one b) Only two
c) AII three , d) None 

.:
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E
cology'Oikos' meaning home or place to live
in and 'logos' meanins study. Literaily it is the
study of the home cf nature.

people during this period had a good understanding of

plant and animal ecology.

These texts contain classification of aninrals on the

basis ofhabit and habitat, land in terms of nature of

soi1, climate and vegetation; and description of piants

typical to various localities. Charaka- Samhita

contains information that air, land, water and seasons

were indispensable for life and that polluted air and

water were injurious to health.

1.2. ENVIRONMENTAND ITS COMPONENT

Everything that surrounds or affects an organism

during its life time is collectively known as its

environment.

The environment is defined as'the sum total of living,

non-living components; influences and events,

surrounding an orgarlism. ":

All organisms (from virus to man) are obligatorily

dependent on the other organism and environment

for food, energy, water, oxygen, shelter and for other

needs.

The relationship and interaction between organism

and environment are highiy complex. It comprises

both living (biotic) and non-living {abiotic)
components.

The environment is not static. Both biotic and abiotic

factors are in a flux and keeps changing continuously'

Ecology is defined "as a scientific study of the

relationship of the living organisms with each other

and with their environment."

It deals with the ways in which organisms are

moulded by their environment, how they make use

ofenvironmental resources including energy flow and

mineral cycling.

I.1. HISTORY SF SCOLSSY

The roots of ecoldgy lie in Natural History; which is

as old as human civilieation itself. Since early hibtcry,

man has indulgbd in ecology in a practical sort of
way, k*owingly and unknowingly. In primitive

societies every individual was required to havE an

intimate knowledge of his environment for &eir
suryival, i.c., about the forces of nature and of plar*s

and animals around him/her.

O:rr ancient Indian tsts have references to ecological

principles. ?he classical texts of the Vedic period such

as the Vedas, the.Samhitas, the Brahmanas and the

Aranyakas-Upanishads contaifl many references to

ecological concepts.

Tte Indiantreatise on medhing tlre Charaka-Samhita

and the eurgical text Sushruta-Samhita, show that
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Energy

Radiation
Temperatr,rre & heat flow
Water

Atmospheric gases and wind
Fire

Cravity
Topography

Soil

substratum

Green plants
Non-green plants
Decomposers

Parasites

Symbionts
Animals
Man

For instancel Let's take the environment of a fish in

the ponci.

External environment of fish

. Its environment consists of abiotic components

such as light, temperature, including the water in

which nutrients, oxygen, other gases and organic

matter are dissolved,

r 'I'he biotic environment consists of microscopic

organisms called plankton which it assume as well

as aquatic plants, animals and decomposers.

Internal envirolment of fish

r It is enclosed by the outer body surface.

r The internal environment is relatively stable as

compared to the external environment.

r However, it is not absolutely constant. Injury,

illness or excessive stress upsets the internal

environment.

. For example, if a marine fish is transferred to a

fresh water environment, it will not be able to

survive.

1.3. tEV,EtS OT' OBCANISATIONS TN

ECOLOGY

The main levels *f arganisation of ecology are six and

are as follows.

Ecological {}rganisation

r.3.r. Individual
Organism is an individual living being that has the
ability to act or function independently. It may be

plant, animal, bacterium, fungi, etc. It is a body made
up of organs, organelles, or other parts that work
together to carry out on the various processes of life.

r.3.2. Population

Population is a group of organisms usually of the
same species, occupying a defined area during a
specific time.

Population growth rate is the percentage variation
between the number of individuals in a population at

two different times. Therefore the population growth
rate can be positive or negative.

Population density is the relation between the number

of individuals of a population and the area they
loccupy.

The main factors that make population increase are

birth and immigration. The main factors rhat make
population decrease are death and emigration.

The main limiting factors for the growth of a
population are abiotic and biotic components.

r.3.3, Community
If we look around ourself, we will notice that
population o{ p}ants and animals seldom occur by
themselves. The reason for this is quite obvious. In
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order to survive, individuals of any one species
depend on individuals of different species with
which they actively interact in several ways.

Communities in most instances are named after the
dominant plant form (species).

For example: A grassland community is dominated
by grasses, though it may contain herbs, shrubs, and
trees, along with associated animals of different
species.

A community is not fixed or rigid; communities may
be large or small.

Tlpes of Communiry
On the basis of size and degree of relative
independence communities may be divided into two
types:

(a) Major Community
These are large-sized, well organized and relatively
independent. They depend only on the sun's energy
from outside and are independent of the inputs and
outputs from adjacent communities.

E.g: tropical ever green forest in the North-East

(b) Minor Communities

These are dependent on neighbouring communities
and are often c{led societies. They are secondary
aggregations within a major communify and are not
therefore completely independent units as far as

energy an$ nutrient dynamics are concerned. e.gl A
mat of lichen on a cow dung pad.

Structure of a community

In a communiry the number of species and size of
their population vary greatly. A community may have

one or several species.

The environmental factors determine the
characteristic of the communiry as well as ttre pattern
of organisation of the members in the community.

The characteristic pattern of the community is

termed as structure lvhich is reflected in the roies
played by various population, their range, the rype of
area they inhabit, the diversity of species in the
community and the spectrum of interactions between
them.

r.3.4. Ecosystem

An ecosystern is defined as a strucrural and functional
unit of biosphere consisting of community of living
treings and the physical environment, both interacting
and exchanging materials between them.

It includes plants, trees, animals, fish, birds, micro-
organisms, water, soil, and people.

Ecosystems vary greatly in size and elernents but each

is a functioning unit of nature. Everything that lives
in an ecosystem is dependent on the other species and

elements that are also part of that ecological
community. If one part of an ecosystem is damaged

or disappears, it has an impact on everything else.

When an ecosystem is healthy (i.e. sustainable) it
means that all the elements live in balance and are

capabie of reproducing themselves. Ecosystern can be

as small as a single tree or as }arge as entire forest.

Components of Econsystem :i
The components of ecosystem and environment are

same.

r. Abiotic Components

Abiotic components are the inorganic and non-living
parts of the world. The abiotic part consists of soil,

water, air, and light energy etc. It also involves
chemicals like oxygen, nitrogen etc. and physical

processes including volcanoes, earthquakes, floods,

forest fires, climates, and weather conditions.

Abiotic factors are the most important determinants
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of where and how well an organism exists in its
environment. Although these factors interact with
each other, one single factor can Iimit the range of an
organism.

a) Energy

Energy from the sun is essential for maintenance of
life. In the case of plants, the sun directly supplies the
necessary energy. Since animals cannot use solar
energy directly they obtain it indirectly by eating
plants or anirnals or both. Energy determines the
distribution of organisms in the environment.

b) Rainfall
Water is essential for all living beings, Majority of
biochemical reactions take place in an aqueous
medium. Water helps to regulate body temperature.
Further, water bodies form the habitat for many
aquatic.plants and animals,

c) Temperature

Temperature is a critical factor of the environment
which greatly influences survival of organisms.
Organisms can tolerate only a certain range of
temperature and humidity.

d) Atmosphere

The earth's atmosphere is responsible for creating
conditions suitab\e for the existence of a healthy
biosphere on this planet.

e) Substratum
t^and is coveri:d by soil and a wide variety of microbes,
protozoa, fungi and small animals (invertebrates) thrive
in it. Roots of plants pierce through the soil to absorb
water and nutrients. Organisms can be terrestrial or
aquatic. Terrestrial animals live on land. Aquatic plants,
animals and microbes live in fresh water as well as in
the sea. Some microbes live even in hot water vents
under the sea.

f)Materials:
(i) Organic compound such as proteins,

carbohydrates, lipids, humic substances are
formed from inorganic compound on
decomposition.

(ii) Inorganic . compound such as carbon
dioxide, water, sulphur, nitrates, phosphates,
and ions of various metals are essential for
organisms to survive,

g) Latitude and altitude
Latitude has a strong influence on an area,s
temperature, resuiting in change of climates such as
polar, tropicai, and temperate. These climates
determine different naiurai biomes.

From sea level to highest peaks, wild life is influenced
by altitude. As the altitude increases, the air becomes
colder and drier, affecting wild life accordingly.

z. Biotic Components

Biotic components include living organisms
comprising plants, animals and microbes and are
classified according to their functional attributes itto
producers and consumers.

a) Primary producers - Autotrophs (self-nourishing)
. Primary producers are basically green plants (and

certain bacteria and algae).

r They synthesise carbohydrate from simple
inorganic raw materials like carbon dioxide and
water in the presence of sunlight by the process
of photosynthesis for themselves, and supply
indirectly to other non-producers.

r [n terrestrial ecosystem, producers are basically
herbaceous and woody plants, while in aquatic
ecosystem producers are various species of
microscopic algae.

b) Consumers * Hetirotrophs or phagotroplis
(other nourishing)

r Consurriers are incapable of producing their own
food (photosynrhesis).

r They depend on organic food derived from plants,
animals or both.

. Consumers can be divided into two broad groups
namely micro and macro consumers.

(i) Macro consumers
r They feed on piants or animals or both and are

categorised on the basis of their food sources.

All Rights Reserved. No part ofthis material may be reproduced in any form or by any means, without permission rn l,riting.

ElUVlR0H,,HEillT
./..\:.,.

fnl

R4'

\



r Herbivores are primary consumers which feed
mainly on piants e.g. cow, rabbit.

r Secondary consumers feed on primary consumers

e.g. wolves.

r Carnivores which feed on secondary consumers
are called tertiary consumers e.g. lions which can

eat wolves.

r Omnivores are organisms which consume both
plants and animals e.g. man, monkey,

(ii) Micro consumers - Saprotrophs (decomposers

or osmotrophs)
r They are bacteria and fungi which obtain energy

and nutrients by decomposing dead organic
substances (detritus) of plant and animal origin.

r The products of decomposition such as inorganic
nutrients which are released in the ecosystem are
reused by producers and thus recycled.

r Earthworm and certain soil organisms (such as

nematodes, and arthropods) are detritus feeders

and help in the decomposition of organic matter
and are called detrivores.

Classification of Eco-system :

The detaild study of ecosystem will be dealt in the
subsequent ehapters,

Goods and Services provided by ecosystems
include;

r Provision offood, fuel and fibre

o Provision of shelter and building materials

r Purification of air and water

r Detoxification and decomposition of wastes

r Stabiliz,ation and moderation of the f,arth's climate

o Moderation of floods, droughts, temperature
extremes and the forces of wind.

r Generation and renewal of soil fertility, including
nutrient cycling.

. Pollination of plants, including many crops Control
of pests and diseases

o Maintenance of genetic resources as key inputs to
crop varieties and livestock breeds, medicines, and
other products

r Cultural and aesthetic benefits

Ecological Footprint
The "ecological footprint" is a measure of human
demand on tj:e Earth's ecosystems. It is a standardized
measure of demand for natural capital that may be

contrasted with the planet's ecological capacity to
regenerate and represents the amount of biologically

productive land and sea area necessary to supply the

resources a human population consumes, and to
assimilate associated waste.

Currentiy, humanity's total ecological footprint is
estimated at r.5 planet Earths-in sther words,
humanity uses ecological services 1.5 times as fact as

Earth can renew them, 
r

The ucarbon footprint" is the amount ofcarbon beinfi
emitted by an activity or organization.-The carbon

component of the ecological footprint converts the

amount of carbon dioxide being released into the

amount of productive land and sea area of carbon

dioxide being released into the amount of productive

land and sea area required to sequester it and tells

the demand on the Earth that results from burning

fossil fuels.

The carbon footprint is 540/o of the ecological

footprint and its most rapidly-growing component

having increased rr-fold since 196r.

*:ly=l
+ +

Terrestrial Aquatic

l +

r Forests

r Grassiands

r Deserts

. Fresh Water

. Saline Water

. Marine Water

Ecosystelns are capable of maintaining their state of

equilibrium. They can regulate their own
species structure and functional processes. This capacity

of ecosystem of self regulation is knovrn as homeostasis.
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Global Footprint Network (GFN) every year presents
a reporl on ecoiogicai footprint which maps
consumption and requirement of natural resources
to sustain it. Lifestyle adopted in developed countries
is unsustainable and it will require five Earths to
fulfil their lifestyle demands.

On the other hand, Indian lifesfyle is sustainable where
one earth is sufficient. The Earth Overshoot Report has
indicated that the Ecological Footprinr of develope<i
countries ranges from 8 to 4 whereas India is at o.g.

Ecotone

Ecotone is a zone of junction between two or more
diverse ecosystems. For e.g. the mangrove forests
represent an ecotone between marinr and terrestrial
ecosystem. Other examples are * grasslancl, estuary
and river bank

nftt1$l€s l [*oLre
lBrrshls{l tct6tr*iBn'l I

E.{}tone

Characteristics of Ecotone
. It may be very narrow or quite wicle.

r It has the conditions intermediate to the adjacent
ecosystems. Hence it is a zone of tension.

r It is linear as it shows progressive increase in
species composition of one in coming community
and a simultaneous decrease in species of the
other out going adjoining cornniunity.

r A rvell developed ecotones contain some organisms
which are entirely different from that of the
adjoining communities.

r Sometimes the number of species and the
population density of some of the species is much

greater in this zone than eitl.rer communitv. This
is called edge effect.

The organisms which occur primarily or most
abundantly in this zone are knowr: as eclge specics.
In lhe terrestrial ecosysten-rs edge effect is especially
applicable to birds.

For example the density of birds is greater in the
mixed lrabitat of the ecotone betweern the forest and
the desert.

Niche

A niche is the unique functional rolc r:r place ol a
species in an ecosystern. It is a description of all the
biological, physical and chemical factors that a species
needs to survive, stay healthy and reproduce.

A niche is r.rnique for a species. rrhich mcans n() t\ryo
species have exact identical niches. Nichc plays an
important role in conservation of organisms.

If we have to conserve species in its native habitat u,e
should have knowledge about the niche requirernents
of the species and should ensure that ail requirements
of its niche are fulfilled.

Tlpes of Niche
r. Habitat niche - where it lives

z. Food niche * what is eats or decomposes & rvhat
species it competes with

3. Reproductive niche - how and when it rcprurluces.

4. Physical & chemical niche - temperature, land
shape, land slope, humidity & other requirement.

r.3.5. Biome

Distribution based on Tentperature
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The terrestrial part ofthe biosphere is divisible into

enormous regions called biomes, which are

characterized, by climate, vegetation, animal life and

general soil type.

No two bicmes are alike. The climate determines the

boundaries of a biome and abundance of piants and

animals found in each one of them. The most importani

climatlc factors are temperature and precipitation.

Devoid of trees except stunted shrubs in the southern

part of tundra biome, ground flora inciudes lichen,

mosses and sedges,

The rypical animals are reindeer, arctic fox, polar bear,

snowy owl, lemming, arctic hare, ptarmigan. Reptiies

and amphibians are almost absent.

1 TLndra Northern and Southern most
region of world adjoining the ice

bound poles

Northern Europe, Asia and
North America. Moderate
temperature than tundra. Aiso

known as boreal forest.

The dominating vegetation is coniferous evergreen

mostly spruce, with some pine and fi.rs.

The fauna consists of birds, hawks, fur bearing

carnivores, little mink, elks, puma, Siberian tiger,

wolverine, wolves etc.

2 Taiga

The flora includes trees like beech, oak, maple and

cherry.
Most animals are the farniliar vertebrates and

invertebrates.
These are generally the most productive agricultural
areas of the earth

3 Temperate
Deciduous

Forest

Extends over Central and
Southern Europe, Eastern
North America, Western China,

lapan, New Zealand. etc.
Msderate av€rage temperature
and abundant rainfall.

covers about 7olo of the earth's

surface & 4ao/o of the worid's plant and animal species.

Multiple storey of broad-leafed evergreen tree species

are in abundance. Most animals and epiphytic plants are

concentrated in the canoPY or tree top zones.

Tropicai rainforest4 Tropical
rain forest

Tropical areas in the equatorial

regions, which is abound with
(ife. Temperature and rainfali
high.

Grasses with scattered trees and fire resisting thorny

shrubs.
The fauna include a grea! diversity of grazers and

browsers such as antelopes, buffaloes, zebras, elephants

and rhinoceros; the carnivores inciude liryn, cheetah,

and many rodents.hyena; and mongoose,

Savartnah Tropical region: Savannah is

most extensive in Africa.
5

the vegetation. The fauna include

herbivores like bison, antelope, cattle, rodents,

prairie dog, wolves,

ground nesting bird.
and a rich and diverse arraY of

Grasses dominateNorth America, Ukraine, etc.

Temperate conditions wi& low

rainfall.

6 Grassland

The flora is drought resistance such as cactus,

euphorbias, sagebrush. Fauna: Reptiles, Small Mammals

and birds.

Continental interiors with verY

low and sporadic rainfall with
Iow humidity. The days are very
hot but nights aro cold.

Desgrt
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Aquatic Zones

Aquatic systems are not called biomes, however they are divided into distinct iife zones, with regions of
relatively distinct plant and animal life' The major differences between the various aquatic zones are due to
salinity, levels of dissolved nutrients, wot€r temperature, depth of sunlight penetration.

r.3.6. Biosphere

Biosphere is a part of the earth where life can exist.
Biosphere represents a highly integrated and
interacting zone comprising of atmosphere (air),
hydrosphere and lithosphere (land).

It is a narrow layer around the surface of the earth.
If we visualise the earth to be the size of an apple the
biosphere would be as thick as its skin.
Life in the biosphere is abundant between 2oo metres
(66o feet) below the surface of the ocean and about
6,o00 metres (zo,ooo feet) above sea level.

Biosphere is absent at extremes of the North an<j South
poles, the highest mountains and the deepest oceans, since
existing hostile conditions there do not supporr life.
Occasionally spores o[fungi and bacteria do occur at great
height beyond 8,ooo metres, but they are not metabi,,fically
active, and hence reprerent only dormint life.

The energy required for the life within the biosphere comes
from the sun. The nutrients necessary for living organisms
come from air, water and soil, The same chemicals are
recycled over and over again for life to continue.

Living organisms are not uniformly distributed
throughout the biosphere. Only a few organisms live in
the polar regions, while the tropical rain forests have
an exceedingly rich diversity of plants and animais
Goo/o of Global Biodiversity).

s'$'ss$s

1. Fresh

Water
Ecosystem

2, Marine
Ecosystem

earth'sofNearly three quarter surface coveredrs withOcean anby of n.]average depth 3,750
withand (parts about cent whichof sodiumls chloride.

3. Estuaries

to the nver or sea.as

Coastal rlver andrnouths tidal formmarshesbays, estuaries.the In waterfreshestuaries,
nversfrom oceanmeet andwater the two mixedare action tides.of Estuaries areby

4. Coral reef 1noccur shallowThey where thetropical areas tswatersea clear warm.antlclean,
reefsCoral oneare of the most andproductive coastalcomplex withecosystems high

Mangrove They tidalonshores, typically
flats,
They radiationrequire solarhigh and have tothe waterabsorb fresh fromability salinel

Hydrosphere

Biosphere
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t-ft he function of an ecosystem is a broad, vast

I and complete dynamic system. It can be stud-

t ied under the following ihree heads.

r Energyflow
r Nutrient cycling (biogeochemical cycles)

r Ecological succession or ecosystem development

2.1 ENERGY FLOW
Energy is the basic force responsible for all metabolic

activities. The flow of energy from producer to top

consumers is called energy flow which is

unidirectional.

The study ofTiophic level interaction in an ecosystem

gives an idea about the energy flow through the

ecosystem.

z.r.r. Trophic level interaction

Trophic level interaction deals with how the members

of an ecosystem are connected based on nutritional
needs.

lj,l;lri\ ri: ,

Energy flows through the trophic levels: from

producers to subsequent trophic levels, This energy

always flows from iower (producer) to.higher
(herbivore, carnivore etc.) trophic level. It never flows

in the reverse direction that is from carnivores to

herbivores to producers'

There is a loss of some energy in the form of unusable

heat at each trophic level so that energy level

decreases from the first trophic level upwards'

As a result there are usually four or five trophic levels

and seldom more than six as beyond that very little

energy is ieft to support any organism. Trophic levels

are numbered according to the steps an organism is

away from the source of food or energy' that is the

producer.

The trophic level interaction involves three concepts

namely:-

r. Food Chain 'n 
,,

z. Food Web

3. Ecological Pyramids

2.2. FOOD CHAIN

Organisms in the ecosystem are related to each other

through feeding mechanism or trophic levels, i'e' one

organlsm becomes food for the other. A sequence of

organisms that feed on one another, form a food

chain. A food chain starts with producers and ends

with top carnivores.

Trophic levels (Trophe = nourishment)

I
II

m

IV

V

Autotrophs
Heterotrophs

Heterotrophs

Heterotrophs

Heterotrophs

I

Green plants (producers)

Herbivore
(primary consumers)
Carnivores
(second:ry consumers)

Carnivore
(tertiary consumers)

Top carnivores
(Quarternary consumers)
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The sequence of eaten and being eaten, produces
transfer offood energy and it is known as foad chain.
The plant converts solar energy intr.r chemical energy
by photosynrhesis.

Small herbivores consume the plant n.iatter and
convert them into animal matter. These herbivores
are eaten by large carnivores.

4.4.1. Types of Food Chains
in nature, two main types of food chains have been
distinguished:

i) Grazing food chain
The consumers which start the food chail, utilising
the piant or plant part as their food, constitute the
grazing food chain. This food chain begins from
green plants at the base and the primary consumer
is herbivore.

For example, In terestrial ecosystem, grass is eaten
up.by caterpillar, which is eaten by lizard and lizard
is eaten by snake.

In Aquatic ecosystem phytoplanktons (primary
producers) is eaten by zoo planktons which is eaten
by fishes and fishes.are eaten by pelicans.

ii) Detritus food chain

It starts from dead organic matter ol clecaying
animals and plant bodies consumecl by the micro-
organisms and then to detritus feeding organisnr
called detrivores or decomposer and to other
predators.

I.,itter *-+ Earthworms --1 Chicken __* IJarvk

Detritus food chain

The distinction between these two food chains is the
source of energy for the first level consumers. In the
grazing food chain the primary source of energy is
living plant biomass while in the detritus food charn
the source of energy is dead organic matter or
detritus. The two food cliains are linked. The,initial
energy source for detritus food chain is the waste
materials and dead organic matter from the grazing
food chain.

2.3. FOOD WEB
A food chain represents only one part of the food or
energy flow through an ecosystem ancl implies a
simple, isolated relationship, which seidom occurs rn
the ecosystems.

An ecosystem may consist of severai interelated iood
chains. More typically, the same food resource is part
of more than one chain, especially when [hat rescurce
is at the lower trophic levels. .

"A food web illustrates, all possible transfers of
energy and nutrients among the organisms in an
ecosystem, whereas a food chain traces onlv one
pathway of the food". 
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If any of the intermediate food chain is removed, the

succeeding links of the chain will be affected largely.

The food web provides more than one alternative for

food to most of the organisms in an ecosystern and

therefore increases their chance of survival.

For example, grasses may serve food for rabbit or

grasshopper or goat or cow. Similarly a herbivore may

be food source for many carnivorous species.

Also food availability and preferences of food of the

organisms may shift seasonally e.g. we eat

watermelon in summer and peaches in the winter.
Thus there are interconnected networks of feeding

relationships that take the form of food webs.

2.4. ECOLOGICAL PYRAMIDS

The steps of trophic levels expressed in a

diagrammatic way are referred as ecological
pyramids. The food producer forms the base of the
pyramid and the top carnivore forms the tip. Other

consumer trophic levels are in between.

The pyramid consists of a number of horizontal bars

depicting specific trophic levels which are arranged

sequentially from primary producer level through
herbivore, carnivore onwards. The length of each bar

represents the total number of individuals at each

trophic level in an ecosystem.

The number,. biomass and energy of organisms
gradually decrease with each step from the producer

level to the consumer level and the diagrammatic

representation assumes a pyramid shape.

The ecological pyramids are of three categories.

r. Pyramid of numbers,

z. Pyramid of biomass, and

3. .Pyramid of energy or productivity.

2.4.1. Pyramid of Numbers

This deals with the reiationship between the numbers
of primary producers and consumers of different

levels. It is a graphic representation of the total

number of individuals of different species, belonging

to each trophic level in an ecosystem.

Depending upon the size and biomass, the pyramid

of numbers may not always be upright, and may even

be completely inverted.

(a) Fyramid of numbers - upright

r In this pyramid, the number of individuals is

decreased from lower level to higher trophic level.

r This type of pyramid can be seen in grassland

ecosystem.

{}
(#rrvnrE
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o The grasses occupy the lowest trophic level (base)

because of their abundance.

r The next higher trophic level is primary consumer

- herbivore (example - grasshopper). The

individual number of grasshopper is less than that

ofgrass. . ,,
r The next energy level is primaty carnivore

(example * rat). The number of rats are less than

grasshopper, because, they feed on grasshopper.

The next higher trophic levei is secondary

carnivore (example - snakes). They feed on rats.

r The nexthigher trophic level is the top carnivore'

(Ex.Hawk).

c With each higher trophic level, the number of

individuai decreases.

t.
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(b) Pyramid of numbers - inverted

?{yp*rpsr*$at*$
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r In this pyramid, the number of individuals is
increased from lower ievel to higher trophic level.

. A count in a forest would have a small number of
large producers, for e.g. few number of big trees.

r This is because the tree (primary producer) being
few in number and would represent the base of
the pyramid and the dependent herbivores
(Example - Birds) in the next higher trophic level
and it is followed by parasites in the next trophic
level. Hyper parasites being at higher trophic level
represents higher in number.

r And the resulting pyramid is in inverted shape, A
pyramid of numbers does not take into account
the fact that the size of organisms being counted
in each trophic level can vary,

o It is very di{fcult to count all the organisms, in a
pyramid of numbers and so the pyramid of number
does not completely define the trophic structure
for an ecosystem.

2.4.2. Pyramid of Biomass

In order to overcome the shortcomings of pyramid of
numbers, the pyramid of biomass is used. In this

approach individuals in each trophic level are weighed

instead of being iounted. This gives us a pyramid of
bicmass, i.e., the total dry weight of all organisms at

each trophic level at a particular time.

Pyramid of biomass is usually determined by

collecting all organisms occupying each trophic level

separately and measuring their dry weight. 'I'his

overcomes the size difference problem because all
kinds of organisms at a trophic level are weighed.

Biomass is measured in g/m..

(a) Upward pyramid

For most ecosystems on land, the pyramid of biomass
has a large base of primary producers with a smaller
trophic level perche{on top.

The biomass of producers (autotr-ophs) is at ithe

maximum. The biomass of next trophic levei r.e
primary ions,r*e.s is less than the producers. The

biomass of next higher trophic level i.e secondary
consumer$ is less than the primary consumers. The

top, high trophic level has very less amount of
biomass.

(b) Inverted pyramid

In contrast, in many aquatic ecosystems, the pyramid
of biomass may assume an inverted form.

Uprigh: Pyramid of Biomass
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This is because the producers are tiny phytoplanktons

that grow and reproduce rapidly. Here, the pyramid

of biomass has a small base, with the consumer

biomiss at any instant actually exceeding the

producer biomass and the pyramid assumes inverted

shape.

2.4.3. Fyramid of Energy

To compare the firnctional roles of the trophic levels

in an ecosystem, an energy pyramid is most suitable.

An energy gVramid; reflects the laws of

thermodynarnics, with conversion of solar energy to

chemical energy and heat energy at each trophic level

and with loss of energy being depicted at eaeh

transfer t6 another trophic level. Hence the pyramid

is always upward, with a large energy base at the

bottom.

Let us explain this with an example. Suppose an

ecosystem receives tooo calories oflight energy in a

given day. Most of the energy is not absorbed; some

is reflected back to space: of the energy absorbed

only a small portion is utilised by green plants, out

of which the plant uses up some for respiration and

of the rooo calories, therefore only too calories are

stored as energy rich materials.

Now suppose an animal, say a deer, eats the piant

containing too cal of food energy. The deer uses some

of it for its own metaboiism and stores only ro cal as

food energy. A lion that eats the deer gets an even

smaller amount of energy. Thus usable energy

decreases from sunlight to producer to herbivore to

carnivore. Therefore, the energy pyramid will always

be upright,

Energy pyramid concept hetps to explain the

phenomenon of biological magnification-ttie tendency

for toxic substances to increase in cotlceutration

progressively at higher levels ofthe food chain. 
,

2.5 POTLUTANTS AND TROPHIC LEVEL

Pollutants especially nondegradable ones move

through the various trophic leveis in ar ecosystem'

Nondegradable pollutants mean materials, which

cannot be metabolized by the living organisms.

Example: chlorinated hydrocarbons.

We are concerned about these phenomena because,

together they enable even snrall concentrations of

$eeo*dary
**$a{:m*rs

{* &**1

Ilyrxmid of entrgy

A11 Rights Reserved No part of this rnaterial ma,v be reproduced in an1' forin or b,Y alrv means' without Permission ln l'riting' W

I 4**€
*€erbiv*re*

Prqld***s*

E'filMr[nOa,x

?8rtiery
fi***um*rs

* k*al

Frimary
C*xgr,rm*r

i** !.**i

\



chemicals in the environment to find their way into
organisms in high enough dosages to cause problems.

Movement of these pollutants involves two main processes:

i) Bioaccumulation

ii) Biomagnification.

2.5.t. Bioaccumulation

r It refers to how pollutants enter a food chain.

r In bioaccumulation there is an increase in
concentration of a pollutant from the environment

to the first organism in a food chain.

2.5.2. Biomagnification

r Biomagnification refers to the tendency of
pollutants to concentrate as they move from one

trophic level to the next.

r Thus in biomagnification there is an increase in
concentration of a pollutant from one link in a
food chain to another.

In order for biomagnification to occuq the pollutant

must be; long-lived, mobile, soluble in fats, biologically
active.

If a pollutant js short{ived, it will be broken down

before it can become dangerous. If it is not mobile, it
will stay in one place and is unlikely to be taken up

by organisms. If the pollutant is soluble in water, it
will be excreted by the organism. Pollutants that

dissolve in fats, however, may be retained for a long

time.

It is traditional to measure the amount of pollutants

in fatty tissues of organisms such as fish. In mammals,

we often test the milk produced by females, since the

milk has a lot of fat in it are often more susceptible to

damage from toxins (poisons). If a pollutant is not

active biologically, it may biomagnify, but we rcaily

don't worry about it much, since it probably won't

cause any problems Examples: DDT.

2.6. BIOTIC INTERACTION
r Organisms living in this earth are interlinked to

each other in one way or other. The interaction

between the organisms is fundamental for its
survival and functioning of ecosystem as a whole.

2.6.r. Tlpes of biotic interaction

r Mutualism: both species benefit.

Example; in poilination mutualisms, the
pollinator gets food (pollen, nectar), and the plant

\

'x

blagr,iti**1i** *f

Biotic Interaction

S.No. Tlpe Spices r Species a

1. Mutualism (+) (+)

2. Commensaiism (+) (o)

?. Amensalism (-) (o)

4. Competition (-) i-) l

5. Predation (+) (-)

6 Parasitism (+) (-)

(+) Benefited (*) Harmed

(o) Neither Benefited nor harmed.
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has its pollen transferred to other flowers for

cross-fertilization (reproduction).

. Commensalism: one species benefits, the other is

unaffected.

Example: cow dung provides food and sheiter to

dung beetles. The beetles have no effect on the

cows,

r Competition: both species are harmed by the

interaction.

Example: if two species eat the same food, and

there isn't enough for both, both may have access

to less food than they would if alone. They both

suffer a shortage of food

r Predation and parasitism: one species benefits,

the other is harmed,

Example: predation-one fish kills and eats

parasitismr tick gains benefit by sucking blood;

host is harmed by losing blood.

o Amensalism: One species is harmed, the other is

unaffected.
\

Example: A large tree shades a small plant,

retarding the growth of the small plant. the

small plant has no effect on the iarge tree.

r Neutralism: There is no net benefit or harm to

either species. Perhaps in some interspecific

interactions, the costs and benefits experienced

by each partner are exactly the same so that th€y

sum to zero. It is not clear how often this happens

in nature. Neutralism is also sometimes described

. as the relationship between two species

inhabiting the same space and using the same

resources, but that have no effect on each other.

In this case, one could argue that they aren't

interacting at all.

2.7. BIO.GEO-CHEMICAL CYCLE

Carbon, hydrogen, ory-gen, nitrogen and phosphorus

as elements and compounds make up 970/o of the

mass of our bodies and are more than 950/o of the

mass of all living organisms. In addition to these

about 15 to z5 other elements are needed in some

torm for the survival and good health of plants and

animals.

These elements or mineral nutrients are always in

circulation moving from non-living to living and

then back to the non-living components of the

ecosystem in a more or less circular fashion. This

circular fashion is known as biogeochemical cycling

(bio for living; geo for atmosphere).

2.7.1. Nutrient Cycling

The nutrient cycle is a concept that describes how

nutrients move from the physicai environment to the

living organisms, and subsequently recycled back to

the physical environment.

This movement of nutrients from the environment

into plants and animals and again back to the

environment is essentiai for life and it is the vital

function of the ecology of any region. ln any

particular environment, to maintain its organism in

a sustained manner, the nutrient cycle must be kept

Lralanced and stable. , 
:i

Nutrient cycling is typically studied in terms of

specific -nutrients, with each nutrient in an

environment having its own particuiar pattern of

cycling. Among the most important nutrient cycles

are the carbon nutrient cycle and the nitrogen

nutrient cycle. Both of these cycles make up an

essential part of the overall soii nutrient cycle. There

are many other nutrient cycies that are important in

ecology, including a large number of trace mineral

nutrient cycles.
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cf all other nutrients is also dependent upon water as

it provides their transportation during the various

steps. It acts as a solvent medium for their uptake of

nutrients by organisms.

The hydrologic cycle ls the continuous circulathn of

water in the Earth-atmosphere system which is

driven by solar energy. Water on our planet is stored

in major: reservoirs iike atmosphere, oceans, lakcs,

rivers, soils, glaciers, snowfields, and groundwater.

Water moves from one reservoir to another bv the

processes of evaporation, transpiration, condensation,

precipitation, deposition, runoff, infiltration, and

rrrntrndwater flnw

$pes of Nutrient Cycle

r Based on the replacement period a nutrient cycle

is referred to as Ferfect or Imperfect cycle.

. A perfect rnitrient cycle is one in which nutrients are

replaced as fast as they are utilised. Most gaseous

cycles are generally considered as perfect cycles.

. In contrast sedlmentary cycles are considered

relatively imperfect, as some nutrients are lost
from the cycle and get locked into sediments an<l

so irecome unavailable for immediate cycling,

r Based on the na(ure ofthe reservoir, there aretwo
types of cycles narnely Gaseous and sedimentary

cycle

. Gaseous eycle * where the reservoir is the

atmosphere or the hydrosphere, and

r Sedimentary Cycle - where the reservoir is the

earth's crust.

2.7.2. Gaseous Cycles

Let us first study some of the most important gaseous

cycles; namely - water, carbon and nitrogen.

(a) Water Cycle {Hydrologic)

Water as an important ecoiogical factor determines

the structure and function of the ecosystem. Cycling

_-",.i:..-

llhter {lyrlc

t

(t) The Carbon Cycle

Carbon is a minor constituent of the atmosphere as

compared to oxygen and nitrogen. However, without

carbon dioxide life could not exist, because it is vital

for the production of carbohydrates through photo-

synthesis by plants. It is the element that anchors all

organic substances from coal and oil to DNA (deoxy-

ribonucleic acid: the compound that carries genetic

information).
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Carbon Cycle

Carbon is present in the atmosphere, mainly in the

form of carbon dioxide (CO,). Carbon cycle involves a

continuous exchange of carbon between the
atmosphere and organisms, Carbon from the

atmosphere moves to green plants by the process of
photosynthesis, and then to animals. By process of

respiration and decomposition of dead organic matter

it returns back to atmosphere. It is usuaily a short

term cycle. \

Some carbon also enters a long term cycle.' It
accumulates bs un-decomposed organic matter in the

peaty layers of marshy soil or as insoluble carbonates

in bottom sediments of aquatic system$ which take. a

long time to be released.

In deep oceans such carbon can remained buried for

millions of years till geological movement may lift
these rocks above sea levei. These rocks may be

exposed to erosion, releasing their carbon dioxide,

carbonates and bicarbonates into streams and rivers.

Fossil fuels such as coals, oil and natural gas etc. are

organic compounds that were buried before they

couid be decomposed and were subsequently

transformed by time and geologicai processes into

fossii fueis. When they are burned the carbon stored

in them is reieased back into the atmosphere as

carbon-dioxide.

(c) The Nitrogen Cycle

Nitrogen is an essential constituent of protein and is

a basic building block of all living tissue. It constitutes

nearly 160lo by weight of all the proteins.

There is an inexhaustible supply of nitrogen in the

atmosphere but the elemental. form cannot be used

directly by most of the living organisms. Nitrogen

needs to be 'fixed', that is, converted to ammonia,

nitrites or nitrates, before it can be taken up by

plants. r
:."

Nitrogen fixation on earth is accomplished in three

different ways:

(i) By microorganisms (bacteria and blue-green algae)

(ii) By man using industrial processes (fertilizer

factories) and

(ii| To a limited extent by atmospheric phenomenon

such as thunder and lighting

Certain microorganisms are capable of fixing
atmospheric nitrogen into ammonium ions. These

Nitrogen Cycle
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include free living nitrifying bacteria {e.g" aerobic

Azotobacter and anaerobic Clostridium) and
symbiotic nitrifying bacteria living in association

with leguminous plants and symbiotic bacteria living
in non leguminous root nodule piants (e.g.

Rhizobium) as well as blue green algae (e.g,

Anabaena, Spirulina).

Ammonium ions can be directly taken up as a source

of nitrogcn by some plants, or are oxidized to nitritcs
or nitrates by two groups of specialised bacteria:

Nitrosomonas bacteria promote transformation of
ammonia into nitrite. Nitrite is then further
transformed into nitrate by the bacteria Nitrobacter.

The nitrates synthesised by bacteria in the soil are

taken up by plants and converted into amino acids,

which are the building blocks of proteins. These then
go through higher trophic levels of the ecosystem.

During excretion and upon the death of all organisms

nitrogen is returned to the soil in the form of
ammonia.

Certain quantity of soil nitrates, being highly soluble

in water, is lost to the system by being transported

away by surfacqrun-off or ground water. ln the soil as

well as oceans there are special denitrifying bacteria
(e.g. Pseudomonas), which convert the nitrates/nitrites

to elemental nitrogen. This nitrogen escapes into the

atmosphere, thus completing the cycle.

The periodic thunderstorms convert the gaseous

nitrogen in the atrnosphere to ammonia and nitrates

which eventually reach the earth's surface through

precipitation and then into the soil to be utilized by

plants.

2.7.3. Sedimentary Cycle

Phosphorus, calcium and magnesium circulate by

means of the sedimentary cycle, The element

involved in the sedimentary cycle normally does not

cycle through the atmosphere br"rt follorvs a basic

pattern ol flow through erosion, sedimentation,

mountain building, volcanic activity and biologiir;ii

transport through the excreta of lriarine bircls.

(a) Phosphorus Cycle

Phosphorus plays a central role in aquatic ecosystems

and water quality. Unlike carbon ancl nitrogcn, which

conre primarily from the atmosphere, pl'rosphorus

occurs in large amounts as a mincral in phospharc

rocks and enters the cycle from erosion and n'rining

activities. This is the nutrieut r:onsidered to be the

main cause of excessive growth of rooted and i'cc-
floating microscopic plants in lakes.

The main storage for phosphorus is in the earth's

crust. On land phosphorus is usually found in the

form ofphosphates. By the process ofweathering and

erosirin phosphates enter rivers and streams that
transport them to the ocean.
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Phasphorous cyclc

The amount of Nitrogen fixed by man through
industrial process has far exceeded the amount
fixed by the Natural Cycle. As a result Nitrogen has

become a pollutant which can disrupt the balance

of nitrogen. It may lead to Acid rain, Eutrophication

.and Harmful Algal Blooms.
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In the ocean once the phosphorus accumulates on

continentai shelves in the form of insoluble deposits.

After millions of years, the crustal plates rise from
the sea floor and expose the phosphates on iand. After

more time, weathering will release them frorn rock

and the cycle's geochemical phase begins again.

(b) Sulphur Cycle

The sulphur reservoir is in the soil and sediments

where it is locked in organic (coal, oil and peat) and

inorganic deposits (pyrite rock and sulphur rock) in

the form of sulphates, sulphides and organic sulphur.

It is released by weathering of rocks, erosional runoff

and decomposition of organic matter and is carried

to terrestrial and aquatic ecosystems in salt solution.

The sulphur cycle is mostly sedimentary except two

of its compounds hydrogen sulphide (H,S) and

sulphur dioxide (SO,) adda gaseous component to its

normal sedimentary cycle.

Sulphur enters the atmosphere from several sources

iike volcanic eruptions, combustion of fossil fuels,

from surface of ocean and from gases released by

decomposition. Atmospheric hydrogen sulphide also

gets oxidised into sulphur dioxide. Atmospheric

sulphur dioxide i! carried back to the earth after

being dissolved in rainwater as weak sulphuric acid.

Sulphur Cycle

Whatever the source, sulphur in the form of suiphates

is take up by plants and incorporated through a series

of metabolic processes into sulphur bearing amino acid

which is incorporated in the proteins of autotroph

tissues. It then passes through the grazing food chain.

Sulphur bound in living organism is carried back to

the soil, to the bottom of ponds and lakes and seas

through excretir:n and decr:mposition of dead organic

material.

The Bio-geochemical cycles discussed here are only a

few of the many cycles present in the ecosystem.

These cycles usually do not operate independently but

interact with each other at some point or the other.

2.8. ECOLOGICAL SUCCESSION

Succession is a universal process of directional
change in vegetation, on an ecological time scaie.

Succession occurs when a series of communities

replace one another due to large scale destruction

either natural or manmade. This process continues

- one community repiacing another community, until
a stable, mature community develops.

Succession is characterised by the following;
increased productivity, the shift of nutrients from'the
reservoirs, increased diversity of organisms with
increased niche developmentr and a gradual increase

in the complexity of food webs.

Succession is a progressive series of changes which

leads to the establishment of a relatively stable

climax community. r
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The first plant to cnlonise an area is called the pioneer

community. The final stage of succession is cailed the

climax community. The stage leading to the climax

community are called successional stages or seres.

2.8.r. Primary Succession

In primary succession on a terrestrial site the new
site is first coloflized by a few hardy pioneer species

that are often microbes, lichens and mosses. The
pioneers over a few generations alter the habitat
conditions by their growth and development.

These new conditions may be conducive to the
establishment of additional organisms that may
subsequently arrive at the site. The pioneers through
their death any decay leave patches of organic matter
in which small anirnals can live.

The organic matter produced by these pioneer species

produce organic acids during decomposition that
dissolve and etch the $ubstratum releasing nutrients
to the substratum. Organic debris accumulates in
pockets and crevices, providing soil in which seeds

can become lodged and grow

As the community of organisms continues to develop,

it becomes more diverse and competition increases,
but at the same time ner,+, niche opportunities

i

develops.

The pioneer species disappear as the hhhitat
conditions chanple and invasion of nerv species
progresseS, leading to the replacement of the
preceding community.

2.8.4. Secondary Succession

Secohdary succession occurs when plants recognize
an area in which the climax communitv has been

disturbed.

Secondary succession is the sequential development
of biotic communities after the complete or partial
destruction of the existing communify. A mature or
intermediate community may be destroyed try natural

events such as flogds, droughts, fires, or storms or by
human interventions such as deforestation,
agriculture, overgrazing, etc

This abandoned farmland is first invaded by hardy
species of grasses that can survive in bare, sun-baked

soil, These grasses may be soon joined by tall grasses

and herbaceous plants. These dominate the ecosystem

for some years along with mice, rabbits, insects and
seed-eating birds.

Eventually, som€ trees corne [p in this area, seeds of
which may be brought bywind or animals. And over
the years, a forest community develops. Thus an
atrandoned farmland over a period becomes
dorninated by trees and is transformed into.a forest

The differences between primary and secondary
succession, the secondary succession starts on a well
developed soil aiready formed at the site. Thus
secondary succession is relatively faster as compared
to primary successior which may often require
hundreds ofyears.

2"8.3. Autogenic and Allogenic Succession

When succession is brought about by living
inhabitants of that community itself, the process is
called autogenic succession, while change brought
about by outside forees is known as allogenic
succession.

2.8.4. Autotrophic and Heterotrophic succession

Succession in which, iriitiatty the green plants are rh{rch

greater is quantity is known as autotrophic succession;

and the ofies in which the heterotrophs are greater in
quantity is known as heterotrophic succession.

Succession would occur faster in area existing in the
middie of the large continent. This is because, here
all propagules or seeds of plants belonging to the
different seres would reach much faster, establish and
ultimately result in climax community.

&'sss'e's'
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fn he interrelations between organisms and en-

I vironment on the land constitute "Terrestrial
I Ecology", Due to variation in the topographic

features of valleys, mountains and slopes, certain
differencejs occur. These differences are reflected in
both the material and biotic diversities. Altitudinal
and latitudinal variations cause shifts and dif{erences

in the cli.matic patterns. Due to varied climate, the
plant and animal life existing ia different terrestrial
area.s vary which result in differentiation of ecosys-

tem as segments within the large biosphere. The most
important iimiting factors of the terrestrial ecosys-

tems are moisture and temperature. Depending on
these factors, terrestrial ecosystems are classified into
certain constituent types.

aotD

srs*!.!

Distribution based on Temperature
and

3
$#E Temperate ,, trssedIM Gr*esl$id

A1l Rights Reserved. No part ofthis material may be reproduced in my form or by any means, without permission in writing.

il-
1:

r .ir, ' ffiNV!KONMENT.

THRRHSTRIAT HCO$YSTHh{$

\

.1

\



5I{ANKAR
IAsACADEMY

3.1. TUNDRA
Tundra means a "barren land" since they are found
where environmental conditions are very severe.

There are two types of tundra- arctic and alpine.

r Distribution: Arctic tundra extends as a continuous
belt below the polar ice cap and above the tree iine
in the northern hemisphere. It occupies the
northern fringe of Canada, Alaska, European
Russia, Siberia and island group of Arctic Ocean.
On the south poie, tundra is very small since most
ofit is covered by ocean .

Aipine tundra occurs at high mountains above the
with respect to Arctic mountains are found at all
latitudes therefore alpine tundra shows day and night
temperature variations.

r Flora and fauna: 'llpical vegetation of arctic
tundra is cotton grass, sedges, dwarf heath,
willows, birches and lichens. Animals of tundra
are reindeer, musk ox, arctic hare, caribous,
lemmings and squirrel.

Most of them have long life e.g. arctic willow has a
life span of r5o to 3oo years. They are protected from
chillness by the presence of thick cuticle and
epidermal hair. Mammals of the tundra region have

large body size, small tail and small ear to avoid the

loss of heat from the surface. The body is covered

with fur for insulhtion. Insects have short life cycles

which are completed during favourable period of the
year.

3.2. FOREST ECOSYSTEM

The forest ecosystem includes a complor assemblage

of different kinds of bictic commnnities. Optirnum
condi{ions such as temperahrre and ground moisture
are responsible for the establishment of forest
communities.

The nature of soil, climate and local topography
determine the. dietribution of trees and their
abundance in the forest vegetation. Forests may be

evergreen or deciduous. They afe distinguished on
the basis of leaf into broad{eafed or needle leafed

coniferous fore*ts in the case oftemperate areas.

The forest ecosystems have been classified into three
major categories: cbniferous forest, temperate forest
and tropicai forest. Ail these forest biomes are
generally arranged on a gradient from north to south
latitude or from high to lower altitude.

3.2.r. Coniferous forest (boreal forest):
r Cold regions with high rainfall, strong seasonal

climates with iong winters and short summers are
characterised by boreal coniferous forest

r This is characterised by evergreen plant species
such as Spruce, fir and pine trees, etc and by
animals such as the lynx, wolf, bear, red fox,
porcupine, squirrel, and amphibians like Hyla,
RaRa, etc

r Boreal forest soils are characterized by thin
podzols and are rather poor. Both because, the
weathering of rocks proceeds slowly in cold
environments and because the litter derived fr!{n
conifer needle (leaf ) is decomposed very slowly
and is not rich in nutrients.

r These soils are acidic and are mineral deficient.
This is due to movement of iarge amount of water
through the soil, without a significant counter-
upward movement of evaporation, essential
soluble nutrients iike calcium, nitrogen and
potassium which are ieached sometimes beyond
the reach of roots. This process leaves no alkaline
oriented cations to encounter the organic acids of
the accumuiating litter.
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r The productivity and community stability of a
boreal forest are lower than those of any other
forest ecosystem.

3.2.2. Temperate deciduous forest:
r The temperate forests are characterised by a

moderate climate and broad-leafed deciduous

trees, which shed their leaves in fail, are bare over

winter and grow new foiiage in the spring.

r The precipitation is fairly uniform throughout.

r Soiis of temperate forests are podzolic and fairly
deep.

3.2.3. Temperate evergreen forest: ,

. Parts of the world that have Mediterranean type
of climate are characterised by warm, dry
summers and cool, moist winters.

o These ar€ commonly inhabitated by low broad
leafed evergreen trees.

r Fire is an important hazardous factor in this
ecosystem and the adaptation of the plants enable

them to regenerate quickly after being burnt.

3.2.4. Temperate rain forests:

e The temperate rain forests exhibit a nrarked

seasonality with regard to temperature and

rainfall.

r Rainfall is high, and fog may be very heavy. It is
the important source of water than rainfall itself.

r The biotic diversity of temperate rain forests is

high as compared to other temperate forest.
However, the diversity of plants and animals is

much low as compared to the tropical rainforest.

3.2.5. Tropical rain forests:
r Tropical rain forests occur near the equator.

r Tropical rain forests are among the most diverse
' and rich communities on the earth.

r Both tdmperature and humidity remain high and

more or less uniform.

r The annual rainfall exceeds zoo cm and is
generally distributed throughout the year.

r The flora is highly diversified

o The extreme dense vegetation of the tropical rain

forests remains vertically stratified with tall trees

often covered with vines, creepers, lianas,

epiphytic orchids and bromeliads.

r The iowest layer is an understory of trees, shrubs,

herbs, like ferns and palms.

r Soil of tropical rainforests are red latosols, and

they are very thick.

r The high rate of leaching makes these soils

virtually useless for agricultural purposes, but

when left undisturbed, the rapid cycling of
nutrients within the litter layer, formed due to

decomposition can compensate for the natural
poverty of the soil.

r Undergrowth is restricted in many areas by the

lack of sunlight at ground level.

3.2.6. Tropical seasonal forestsl
r Tropical seasonal forests also known as monsoon

forest oceur in regions where total annual rainfall
is very high but segregated into ;ironounced wet

and dry periods.

r This kind of forest is found in South East Asia,

central and south America, northern Auslralia,
western Africa and tropical islands of the pacific

as well as in India.

3.2.7. Subtropical rain forests:

r Broad-leaved evergreen subtropical rain forests

are found in regions of fairly high rainfall but i6ss

temperature differences between winter and

summer

r Epiphytes are common here.

r Animal life of subtropical forest is very similar to

that of tropical rainforests.

Importance of Forest o

From air we breathe, the food we eat to the paper and

wood we use; we depend on forest directiy or

indirectly. Without forests most of the areas would
have been deserts
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. Forests keep up the natural balance.

. Fore$ts purifrv the air

r Forests provieie rnicrc climate

. Forests indirectly piay a role in precipitation

e Forests prevent floods

I Forests prevent soil erosion

r Forests provide medicinal praperties

r Forests provide us fuel and timber

r Forests provide ralv materials for industries

3.3. GRASSLANI} ECOSYSTEM
The grasslands are found where rainiall is about
25-25 cm per year, not enough to support a forest, bul
more than that of a true desert.

Tlpical grasslands are vegetation formations that are
generally found in aemperate climates.

In India, they are found mainly in the high Himalayas.
The rest of India's grasslands are mainly composed
of steppes and savannas.

The major differelrce between steppes and savannas
is that all the forage in th€ steppe is provided only
during the brief u,et season whereas in the savannas
forage is largely irom grasses that not only grow
during the rvet season but also from the smaller
amount o[ regrow'th in the drr season.

Steppe formations occupy iarge areas of sandy'and
saline soil; in western Rajasthan, where the ciimate
is semi-arid,-average rainfall is less than zoo mm a
year with a dry season of ro tt: lr menths, and a large
variation in rainfali.

The soil is always exposed, sometimes rocky but more
often sandy with fixed or iirobile dunes, I'orage is
available only during the brief wet seasor. The grass

layer is sparse and consi$ts mainly of ailnual grass

species.

In. the central and eastern parts of Rajasthan, where
the rainfall is about 5oo rcm per year and the dry
season is ofsix to eight months, dry savanna grazing
ecosystems have doreloped. I'he iight shade cast by
the sparse population of lrees like khetri favours the
growth of the grasses.

3.3"r. Tlpes of Grasslands
Based on climatic conditions there are six types of
grasslands found in the different regions oi the Indian
subcontinent. Four major types of grasslands are
discussed here.
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Crassland types of India

r) Semi-arid zone

. It covers the northern portion of Gujarat,
Rajasthan {excluding Aravallis), western Uttar
Pradesh, Delhi and Punjab.

r The topography isnbroken up by hill spurs and
sand dunes. "1

z) Dry sub humid zone
r It coveis the whole of peninsular India (except

Nilgiri).

3) Moist sub humid zone
. lt covers the Ganga alluvial plain in Northern

India.

r The topography is level, Iow lying and ill-drained.

+) Humid montane regions
r This extend$ to the humid montane regions and

moist sub-humid areas of Assam, Manipur, West
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Bengal, Uttar Pradesh, Punjab, Hin-rachal Pradesh

andJammu and Kashrcir.

r The savanna is derived from the humid forests on

account of shifting cultivation a:rd sheep grazing.

3.3.2. Economic importance of grasslands

r India teems with animals of ali shapes and sizes

from the buffaloes to sheep's and there are

miilions of them.

r The livestock wealth plays a crucial role in indian
life. It is a major source r:f fuel, draugi'rt power'

nutrition and raw material for viilage industries.

. But only about r3 miliion hectares in the country
are classified a$ permanent grazing iands. On ttlp

of it, they exist in a highly degraded state.

r Grassland biomes are important to maintain the

population of many domesticated and wild
herbivores.

r Indian Grassiands and Fodder Research instltute,

Jhansi and Central Arid Zone Research institute,

Jodhpur.

3.3.3, Impact of grazing
r Due to heavy grazing pressure, the quality of

grasslands deteriorates rapidly, the mulch cover of

the soil reduces, microclimate becomes more dry
and is readilyqinvaded by xerophytic plants and

borrowing animals.

r Due to absence of humus cover, mineral soil

surface is heavily trampled, when wet it produces

puddling ofthe surface layer. In turn it reduces the

infiltration of water into the soil and accelerates

run off, resulting in soft erosion.

r These changes contribute to the reduction of

energy flow, and the disruption ofthe stratification

and periodiciry of the primary producers' it results

in a breakdown of the biogeochemical cycles of

water, carbon and nitrogen.

e Water and wind erosion completely deteriorates

dry grassland microclimate'

3.3.4. Role of fire
r Fire plays an important role in the management

of grasslands.

* Under moist conditions fire favours Srass over

trees, whereas rh dry conditions fire is often

necessary to maintain grasslands against the

invasion ,.:f desert shrubs.

r Burrring increases the forage yields'

3.4" DESERT flCOSYSTHM
o Deserts are formed in regions with less than z5

cm of annual rainfail, or sometimes in hot regions

where there is more rainfall, but unevenly

distributed in the annual cYcle.

r Lack of rain in the mid latitude is often due to

stable high pressure zones; dcserts in temperate

regions often lie in "rain shadows', that is, vrhere

high mountains block off moisture from the seas.

r The climate of these biomes is modified by altitude

and latitude. At high altitudes and at greater

distance from the equator the deserts are cold and

hot near equator and troPics.

r The perenniai plant like creosote bush, cactus are

scattered throughout the desert biomes'

r In shallow depressed areas with salt deposits

geesewood, seepwood and salt grasses are

common.

r Because water is the dominant iimiting factor,

the productivity of a given desert is almost

directly dependent on the rainfall' Where soils

are suitable, irrigation can convert deserts inta

productive agricultural land.

r As the large volume of water passes through the

irrigation system,'salts may be left behind that

will gradually accumulate over Lhe yearrs uritil

they become limiting, unless means of avoiding

this difficulty are devised'

:"a.r. Adaptations

Desert plants are under hot and dry conditions.

(i) The plants conserve water by following
methods:

r They are mostly shrubs.

r Leaves are absent or reduced in size.
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r Leaves and stem are sucfirlent and water storing.
r In scme plants even the stem contains chlorophyll

for phctosyathesis.

r Rost system is well developed and spread over
large area.

c The annuals whereyer present germinate, bloom
and reproduce only during the short rainy season,
and not in sumrner and winter. This is an adaption
to desert condition.

(ii) The aalmals *re physiologically and
behaviorally adapted to desert conditlonc.
r Thery are fast runners.

r Thdy are nocturnal in habit to avoid the sun's heat
during day time.

r They conserve water by excreting co*centrated
uqine. .

r .Animals-and birds usually have long legs tc keep
the trody away from the hot ground.

r Lizards are mostly insectivorous and can live
without drinking water for several days.

r Herbivomus animals get sufficient water from the
seeds which they eat.

r Camel is known as the ship of the desert as it can
travel long distances without drinking water for
several davs. ,"\

o Mammals as a gmup are poorly adapted to deserts
but some species have become secondlrily
adapted.,A fuw species of nocturnal rodents can
live in the desert without drinking water.

! g.4.z.Irdian Des{rt - Thar desert (hot}
r The climate of this region is characterised by

ex<lessive drought, the rainfall being scanty and
irregular,

r 
, ?he winter rains of northern India rarely
pefletrate into the region.

r: November to }darch is characterized by extreme' variations of temperature and the temperature is
frequently below freezing point at night.

r During April toJune the heat are intence; frequent
scorching winds prevail with great desiccating.

o The relative humidity of the atmosphere is always
low.

o The climate is hostile to all vegetation, only plants
and animals possessing special adaptations being
able to establish themselves.

(a) Flora

The proper desert plants may be divided into two
main groups.

i) depending directly upon on rain and

ii) those depending on the presence of subterranean
water.

The first group consists oftwo types:
r depending directly upon on the rain are of two

types - the 'ephernerals' and the rain perehnials,.

r The ephernerals are delicate annuals, apparently
free from any xerophilous adaptations, having
siender stems and root systems and often large
flowers. They appear almost immediately after
rain, develop flowers and fruits in an incredibly
short tirne, and die as soon as the surface layer of
the soil dries up.

r The rain perennials are visible above the ground
only during the rainy season, but have a perennial
underground stem.

o The second group - depending on the preserice of
subterranean water

. By far the largest number of indigenous plants are
capable of absorbing water from deep below the
surface of the ground by means of a well-
developed root s)T$em, the main part of which
generally consists of a siender, woody tap rooi iof

extraordinary length,

r Genera}ly, various other xerophilous adaptations
are resorted to such as reduced leaves; thick hairy
growth, succulence, coatings of wax, thick cuticle,
protected stomata, etc., all having for their object
of reduction of transpiration.

(b) Fauna

. It is home to some of India,s most magnificent
grasslands and sanctuary for the Great Indian
Bustard.

All Rights Reserr.ed. No part ofthis material may be reproduced in anv forrn or by any means, tvithout permission in rvriting.

E..&@.
iifffi
:\\s

v Fta
ruJ

\



. Among the mammal, the blackbuck, wild ass,

chinkara, caracal, Sandgrouse and desert fox

inhabit the open plains, grasslands, and saline

depressions.

r The nesting ground of Flamingoes and the only

known population of Asiatic wild Ass lies in the

remote part of Great Rann, Gujarat.

r It is the migration flyway used by cranes and

flamingos.

3.4.3. Cold Desert/ Temperate Desert

Cold desert of India include areas of ladak, leh and

kargil of kashmir and spiti valley of Himachal

Pradesh and some parts of northern Uttaranchal and

Sikkim. These arid areas are not affected by the

Indian monsoons because they lie in the rain-shadow

of the Himalayan mountain systems.

Characterised by extreme cold weather and denuded

terrain they are not suitable for plant growth.

Isolated, scattered and over grazed herbaceous shrubs

are found. Grazing period is less than 3-4 months.

3.4.4. Characters
r Severe arid conditions - Dry Atmosphere

. Temperature lqss than ooC for most of the period,

drops to -5o"C during winter.

. insignificant monsoon - Mean annual rainfall'less

than 4ocimm

. rleavy snowfall occurs between November and

march.

r Soil type - sandy to sandy loam

r Soil pH - neutral to slight alkaline.

r Soil nutrient - Poor organic matter content

r Soil has lorv water retention capacity.

r. Wind erosion is more common.

. Narrory growing period, mostly during the

summer.

. Due to aforesaid extreme cold conditions, growth

of vegetation is slow and of slunted nature.

Bio-diversity
r Cold desert is the home of highly adaptive, rare

endangered fauna, such as Asiatic lbex, Tibetan

Argali, Ladakh Uriyal, Bharal, Tibetan Antelope
(chiru), Tibetan Gazelle, Wiid Yak, Snow Leopard,

Brown Bear, Tibetan Wolt Wild Dog and Tibetan

Wild Ass ('Kiang'a close relative of the Indian wild

ass) , Woolly hare, Black Necked Crane, etc.

r Cold desert comprises of alpine mesophytes and

desert vcgetation.

. Dry temperature zone: Betula, Salix, Juniperus.

r Alphine zone: Junipers, Birch, Rhododendron with
ore <qA(

' Perpetual sno\+' zone: No vegetation due to
permanently frozen soil.

r Oak, pine, deodar, birch and rhododendron are the

important trees.

3.5. DEFORESTATION

Indiscriminate felling of trees as a result of
urbanization, industrialization, mining operations,

and use of wood for domestic and other purposes,

have caused heavy depletion offorests.

Causes of )eforestaticn

AII Rights Reserved. No part ofthis material may be reproduced in any lbrm or by iuv rneans, rvithout Permission in writing. ffi

G.$l+=Ifi iH,U#,llifi

;iwl ry,*!

\iJEl:

l



3.S.1. Causes

* Skiftiry cultivation
r In this practice a patch of land is cleared,

vegetation is burned and the ash is mixed with the
soil thus adding nutrients to the soil.

r This patch of land is used for raising crops for lwo
to three years, and the yield is modest.

r Then this area is abandoned and is ieft to recover
its fertility, and the same practice is repeated
eisewhere on a fresh piece of land.

. AIl that is required for this method of cultivation
is a set of simple tools, not high level of
mechanisation.

z) Development project
. The human population have increased

considerably, so with their requirements.

r Dev0lopment projects like the hydroelectric
projects, iarge dams and reservoirs, laying down
of railway lines and roads are not only extremely
beneficiai, but they are also linked with several
environmental problems.

. Many of these projects require immense
deforestation.

3) Fuel Requirements
\r The increasin! demand for firewood with ever

growing population increases greater pressure on
the forests, which results in increased intensitv of
deforestation.

4) Raw Material Requirements
r Wood is used as a raw material by various

industries for making paper, plywood, furniture,
match sticks, boxes, crates, packing cases, etc.

r Industries also obtain their raw materials from
plants such as drugs,.scents and perfumes, resin,
gums, waxes, turpentine, latex and rubber, tannis,

. alkaloids, bees wax.

r This exerted tremendous pressure on forest
ecosystem and their unrestricted exploitation for
various other raw materials is the main cause of
degradation of the forest ecosystem.

S) Other Causes 
.

. Deforestation also results from overgrazing,
agriculture, mining, urbanization, flood, fire, pest,

diseases, defence and communication activites.

3.5.2. How it affects?
r Closed forests (based on canopy level) have being

diminished due to deforestation leading to
increase in degraded fnrests.

. Forests recycle moisture from soil into their
immediate atmosphere try transpiration where it
again precipitates as rain.

. Deforestation results in an immediate lowering of
ground water level and in long-term reduction of
precipitation.

r Due to deforestation, this natural reuse cycie is
broken and water is lost through rapid run off.

o Much of the mining activity in India is being
carried out in forest regions. The obvious result is
deforestation and soil erosion,

r Underground mining has also significantly
denuded forests, as timber is used for supporting
the roofs of mine gaileries.

. A large number of atrandoned mines are lying in
bad shape and are under extensive gully eroslon
leading to degradation of the habitat.

. Deforestation affects the biota and neighbouring
ecosystems, soil erosion, land degradation,
aiteration of ground water channels, pollution and
scarce.

't

3.6. DESERTIFICATION
It is the de-struction o{ bio}ogical potenrial of the land
which can ultimately lead to desert like conditions. In
arid and semiarid regions, the restoration of the
fragile ecosystem is very slow, and issues like
deforestation, mining enhances the desertification.
Desertification is a main problem faced by desert
adjoining areas, which stretches across parts of
Rajasthan, Gujarat, Punjab and Haryana.

The cause of this process is not climatic changes,
droughts, etc. but hurnan actions.
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Causes

r Popuiation pressure

r Increase in cattle population, over grazing

o Increased agriculture

r Developmentactivities

r Deforestation

3.6.r. Status of Indian desertification

"Desertification and L.and Degradation Atlas of
India"

Published by Space Application Centre, ISRO,

Ahmedabad. The Atlas provides state wise area of
degraded lands for the time frame zor8-tg. lt aiso

provides the change analysis for the duration of t5
years, from zoo3-o5 to zotS-rg.

As pei the Desertification and Land Degradation Atlas

of India; 2o2r, the percentage of country *nder dry

lands is 680lo. The total area undergoing the process

of land degradation in india is 97.58 million hectares,

which constitutes zg.o7 percentage of India's total
land area.

8a.64 million hectares area of the country is under

desertification (land degradation within drylands).

Land restoration 
is 

the best solution for biodiversity

loss and therefore there is an urgent need to restore

the degraded lands. "lndia has committed to restore

z6 million hectares of degraded iand by ao3o, more

than its eariier target of zr million hectares,

India hosted the r4th session of Conference of Parties

(COP r+) of United Nations Convention to Combat

Desertification (UNCCD) in Septemtrer zorg.

India is striving towards achieving the national

commitments of Land Degradation Neutral$ (LDN)

and restoration of z6 Miilion ha of degraded land by

eo3o which focus on sustainable and optimum

utilisation of land resources.

Control measures

India is a signatory to United Nations Convention to

Combat Desertification (UNCCD). The National Action

Programme for combating desertification was

prepared in zoor to take appropriate action in

addressing the prolrlems of desertification.

Some ol the major programmes currently
implemented that address issues related to land

degradation and desertification are

. trntegrated Watershed Management Programme

r National Afforestation Programme

r National Missbn for Green india

r The Mahatma Gandhi National Rural Employment

Guarantee Scheme

e Soil Conservation in the Catchment of River Valley

Project anC Flood Prone River

r National Watershed Development Project for
Rainfed Areas

r Desert Development Programme

o Fodder and Feed Development Scheme-component

of Grassland Development including Grass

Reserves; Command Area Deveiopment and Water

Management programme etc.

3.6.2. Afforestation
r The desert regions of Rajasthan, Gujarat, Haryana,

Punjab and Trans-Himalayan regioas are in scarce

of vegetation.

r People require fire wood, timber and fodder fcr
their domestic consumptions and livestock'

o Presence of vegetation prevents the soil erosion

and modifies the hSstile climate. .l
o Thus desert Afforestation is inevit*ble in order to

modifyrhe climate, desertification and to meet the

demands of people living in that region.

3.6.3. State of the world's Forests zozz
r The zozz edition of the State of the World's Forests

(SOFO) was released during the World Forestry

Congress,

r According to the SOFO report, the world has lost

4zo million hectares of forests in the last 30 years

(rg9o-zozo) due to deforestation. This loss is

I

I
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approximately fi.340/a of its total forest area 4.o6
biliion hectares (3r per cent) of the earth's
geographical area.

r It added that although the rate of deforestation
was declining, ro million hectares of forests were
lost everyyear between zor5 and eozo. More than
7oo million hectares of forest (r8oh of total forest
area) is in legally established protected areas but
forest biodiversity remains under threat from
deforestation and forest degradation.

r Unless additional action is taken, an estimated 289
million hectares of forests would be deforesred
between zo16 and zo5o in the tropics alone

r Diseases - SOFO eoea. stated that r5o/o of z5o
emerging infectious diseases have been linked to
forests. It further stated that 3o0/o ofnew diseases,
reported since 196o, can be attributed to
deforestation and land-use*change. Deforestation,
particularly in the tropics, has been associated
with an increase in infectious diseases such as
dengue fever and malaria.

. fuel - Approximately rz4 miliion more people fell
into extreme poverty after COVID-r9. This may
have la*ger-term impacts on wood-based fuel, as

there is evidence of increased wood-based fuel use
in some countries during the pandemic.

r Population - SOFO zoez further stated that the
world population is projected to reach g,7 billion
people by zo5o. This will increase competition for
land, as the demand for food for this large
population will rise by 35 to 56 per cent by the
2o5os. The annual global consumption of all-
natural resources combined is expected to more
than double from gz billion tonnes (zor7) to r9o
billion tonnes (zo6o) due to increases in population
size and affluence.

. It states that according to estimates, restoration of
degraded land through afforestation and
reforestation could cost-effectively.take o.g to r.5
GtCOze per year out of the atmosphere between
zoao and eo5o.

r More than r4o countries have pledged, through
the Glasgow Leaders' Declaration on Forests and
Land Use, to eliminate forest loss by zo3o and to
support restoration and sustainable forestry. To
this end, an additional Srg billion has been
aliocated to help developing countries achieve
these objectives.

\
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T-l cosystems consisting of water as the main

H habitat are known as aquatic ecosystems.
I-Jequatic ecosystems are classified based on

their salt content.

i) Fresh water ecosystems- The salt content of
fresh todies is very low, always less than 5 ppt
(parts per thousand). E.g iakes, ponds, pools,

springs, streams, and rivers

ii) Marine ecosystems - the water bodies containing

salt concentration equal to or above that of sea

water (i.e., 35 ppt or above). E.g shallow seas and

open ocean

iii) Brackish wate(ecosystems - these water bodies

have salt content in between S to 35 ppt. e.g.

estuaries, salt marshes, mangrove swamps and

f0rests.

4.1. AQUATTC ORGANTSMS

The aquatic organisms are classified on the basis of

their zone of occurrence and their ability to cross

these zones.

The organisms (both flora and fauna) in the aquatic

ecosystem are unevenly distributed but can be

classified on the basis of their lifu form or location

into five gro.ups

i) Neuston:

r T'hese are unattached organisms which live at the

air-water interface such as floating piants, etc.

. Some organisms spend most of their lives on top

of the air-water interface such as water striders,

while others spend most of their time just beneath

the air-water interface and obtain most of their
food within the water.

. E.g.,beetles and back-swimmers.

ii) Periphyton:

o These are organisms which remain attached to
stems and leaves of rooted plants or substances

emerging above the bottom mud such as sessile

algae and their associated group of animals.

iii) Planktoni
o This.group includes both microscopic plants like

algae (phytoplankton) and animals like
crustaceans and protozoans (zooplankton) found
in all aquatic ecosystems, except certain swift
moving waters. .n 

,,
r The locomotory power of the planktons is limited

so that their distribution is controlled, largely, by

currents in the aquatic ecosystems.

iv) Nekton:

r This group contair:s animals which are swimmers.

o The nektons are relatively large and powerful as

they have to overcome the water currents.

r The animals range in size from the swimming
insects (about z mm long) to the largest animals,

the blue whale,

-q#B
&@

s36&

A11 Rights Reserved. No part of this material may be reproducecl in any form or bv any means, rvithout permission in r.ritinEl.

* Eilxl rlffiOilll{ENT

\

71
L_-::--ti.:il-



v) Benthos:

o The benthic organisms are those found living in
the bottom r:f the water mass.

r Practically every aquatic ecosystem contains well
developed benthos,

4.rL Factors Limiting the Productlvlty of
Aquatic Habitats

Sunlight:
r .Sunlight penetration rapidlydiminishes as it passes

down the column of water. The depth to which ligtr
penetrates a lake determines the extent of plant
distribution.

r Based on light penetration and plant clistribution
they are classified as photic and aphotic zones

Photic zone:

. It is the upper layer of the aquatic ecosystems, up
to which light penetrates and within which
photosynthetic activity is confi ned.

\
r The depth of this zone depends on the

transparency of water.

r Both photosynthesis and respiration activily takes
place.

r photic (or "euphotic") zone is the lighted and
usually well-mixed portion that extends from the
lake surface down to where the light levei is rolo

of that at the surface.

Aphotic zone:

r The iower layers of the aquatic ecosystems, where

. light penetration and piant growth are restricted
forms the aphotic zone.

o Only respiration activity takes place.

. aphotic zone is positioned beiriw the littoral and
phntic zones to bottom of the ]ake where lighf levels

are too low for photosynthesis. Respiration occurs at
all depths so the aphotic zone is a region of oxygen
consumption. This deep, unlit region is also known
as the profundal zone.

Dissolved oxygen:

o In aquatic ecosystems oxygen is dissolved,in water,
i.r,here its concentration.varies constantly
depending on factors that influence the input and
output of oxygen in water.

r In fresh water the average concentration of dissolved
orygen is o.ooro per cent (also expressed as 10 parts
per million or ro ppm) by weight, which is r5o times
lower than the concentration of oxygen in an
equivalent volume of air.

. Oxygen enters the aquatic ecosystem through the
air water interface and by the photosynthetic
activities of aquatic plants.

r Therefore, the quantity of dissolved oxygen
present in an ecosystem depends on the rate at
which the aforesaid two processes occur.

r Dissolved oxygen escapes the water body through
air-water interface and through respiration of
organisms (fish, decomposers, zoo planktons; etc),

r The amount of dissolved oxygen ietained in water
is also influenced by temperature. Oxygen is less

soluble in warrn water. Warm water also enhances
decampcser activity. Therefore, increasing the
fernperature of a water body increases the rate at
which oxygen is depleted from water.

r When the dissolved oxygen ievel falls below 3-5
ppmr many aquatic organisms are likely to die.

Other lin'riring factors which influence on aquatic
productivitv are

Sunlight and oxygen are most important limiting
factors of the aquatic ecosystems whereas moisture
and temperature are the main limiting factors of
terrestrial ecosystem.

Snow cover of ice on water body can effectively cut
off light, plunging the waters into darkness. Hence
photosynthesis stops but respiration continues.
Thus in shallow lakes, the oxygen ger depleted. Fish
die, but we wont know it until the ice melts and we
find floating fish. This condition is known as winter
kill.

Winter kitl
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Transparency:
o Transparency affects the extent of light

penetration.

r Suspended particulate matters such as clay, silt,
phSoplankton, etc make the water turbid.

r Consequently it limits the extent of light
penetration and the photosynthetic activity in a

significant way.

Temperature:
r The water temperature changes less rapidly than

the temperature of air because water has a
considerably higher specific heat than air, i.e.

larger amounts of heat energy must be added to
or taken away from water to raise or lower its
temperature.

r Since water temperatures are less subject to
change, the aquatic organisms have narrow
temperatu re tolerance limit.

o As a rcsult, even small changes in water temperature

are a great threat to the survival of aquatic
organisms when compared to the changes in air
temperatures in the terrestrial organisms.

The classification of organisms and limiting factors
discussed here apply in general to all aquatic
ecosystems - lakes,Ponds, Rivers, Streams, Estuaries,
oceans and seas.

4.2. LAKE ECOLOGY
eny - body of standing water, generally large enough
in area and depth, irrespective of its hydrology ,

ecology, and other characterjstics is generally known
as lake.

4.2,r. Ageing of Lakes
r Like any organism, lakes are born as they

originate by various geological and geomorphic

events, and 'grow' with time to change in their
' various morphological and functional

characleristics and eventually die.

. They receive their water from surface runoff
(sometimes also groundwater discharge) and

along with it various chemical substances and

mineral matter eroded from the iand.

o Over periods spanning miliennia, 'ageing'occurs

as the lakes accumulate mineral and organic

matter and gradually, get filied up.

Classification of l,akes

r takes are also classified on the basis of their water

chemistry. Based on the levels of saliniry they are

known as Freshwater, Brackish or Saline iakes

(similar to that of classification of aquatic

ecosystem).

o On the basis of their nutrient content, they are

categorized as Oligotrophic (very low nutr.ients),

Mesotrophic (moderate nutrients) and Eutrophic

(highly nutrient rich).

4.a.z.In India
r In India, natural iakes (relatively few) mostly lie

in the Himalayan region , the floodplains of Indus,

Ganga and BrahmaPutra 
:i

r In the semlarid and arid regions of western and

peninsular India, tens of thousands of water

bodies have been constnlcted over millennia.

r Lake 'Sudarshan' in Gujarat's Girnar area was

perhaps the oldest man-made lake in lndia,
dating back to 3oo BC.

e Vast majority of lakes in India are either eutrophic

or mesotrophic because of the nutrients derived

frorn their surr<lundings or organic \yastes

entering thenr.

I

l

l

:

The nutrient-enrichment of the lakes promotes the

growth of algae, aquatic plants and various fauna.

This process is known as natural eutrophication.

Similar nutrient enrichment of lakes at an acceler-

ated rate is caused by human activities (discharge

of wastewaters or agricultural runoff) and the con-

sequent ageing phenomenon is known as'cultural
eutrophication'.
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4,2.3. General Characteristics of Oligotrophic and eutrophic Lakes

4.3. EUTROPHICATION
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Process of Eutrophication

Tlpe of lake
Sl. no Parameter Oligotrophic Eutrophic

Aquatic plant production Low Eiiminated due to Eutrophication

2. Aquatic animal production Low Eliminated due to Eutrophication

J. Aquatic plant nutrient flux Low High

4. Oxygen in the hypolininion (bottom layer) Present Absent

5. Depth Tend to be deeper Tend to be shallorver

6. Water quality for domestic & industrial uses Good Poor

7.
'lotal salts or conductance Usually lower Sometimes higher

8. Number of plant and animal species Many Fewer
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o Greek word - Eutrophia means adequate &
healthy nutrition.

I Eutrophication is a syndrome of ecosystem,

response to the addition of artificial or natural
nutrients such as nitrates and phosphates through
fertilizet se\rrage, etc that fertilize the aquatic
ecosystem.

r It is primarily caused by the leaching of phosphate

and - or nitrate containing fertilisers from
agricultural lands into lakes or rivers.

r The growth of green algae which we see in the
lake surface layer is the physical identification of
an Eutrophication.

r Some algae and blue-green bacteria thrive on the

excess ions and a population explosion covers

almost entire surface layer is known as algal
bloom. This growth is unsustainable, however,

r AsAlgirl Bloom covers the surface layer, it restricts
the penetration of sunlight. Diffusion of gas from
atom .

. OxyBen is required by all respiring animals in the
water and it is replenished by diffusion and
photosynthesis of green plants.

r The oxygen level is already low because of the
population explosion and further oxygen is taken
up by mimoorghnisms which feed off the dead

algae during decomposition process. 
,

r Due to reduced oxygen level, fishes and other
aquatic or[anism suffocate and they die.

o The anaerobic conditions can promote growth of
bacteria which produces toxins deadly to aquatic

organisms, birds and mammals"

r All this eventually leads to degradation of aquatic

ecosystem and death of its organisms.

. It often leads to change in animal and plant
population & degradation ofwater & habitat quality.

4.3.r. Tlpes

r. Naturirl
r Deposition of nutrients [such as depositional

environments. When the nutrients flow into the
sy$tem on temporal basics.

r It Occurs over centuries

r Eg. Seasonally inundated tropical flood plains

a. Manmade

r Occurs in decades

r These inputs may come from untreated sewage

discharges, runoff of fertilizer from farm fields,

golf courses, park , etc. & from animal wastes,

combustion of fossil fuel [produces gases -
nitrogen oxides, growing urban population in the

coastal areas.

DEGRADATION PROCESS

4.3.2. Effects

Change in ecosystem:

r Eutrophication eventually create detritus layer in

the ponds & lakes and produces successively
shallower depth of surface water.

runoff, untreated etc

to

Nutrient accumulation and enrichment

Bloom

aquatic

plant's die

Bacterial Decomposition consumes available
in the ecosystem

Anoxia condition (Devoid of

die due to lack of D.OAll

of ecosystem
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. [ventually the water body is reduced into marsh
whose plant community is transformed from an

aquatic environment to recognizable terrestrial
ecosystem"

Decreased biodiversity
r Algal blooms restrict the sunlight to penetrate &

affects the photosynthesizing plants. It causes

death of plants.

. Bacteria consurnes all t}te oxygen on decomposition

& results in devoid of oxygen. Eventually it leads

to death of all living organism in aquatic
ecosystem.

New species invasion
. Eutrophication may cause the ecosystem

competitive by transforming the normal limiting
'nutrient to abundant levei. This cause shifting in
species composition of ecosystem

Toxicity
. Some algal blooms when die or eaten, reiease

neuro & hepatotoxins which can kill aquatic
organism & pcse threat to humans. (e.g) Shellfish
poisoning.

r Depietion ofdissolved oxygen ievel.

r Increased incidences offish kills & loss ofdesirable
fish species & reduction in harvesting

. Loss of coral reefs.

. Decrease in water transparency and increased
turbidity.

r Affects navigation due to increased turbidiry
r Colour {yellow, green, red), smei} and water

treatment prohiems"

r Increased biomass of inedible toxic phytoplankton

r Increase in bloom ofgelatinous zooplankton

r Increased biomass of benthic and epiphytic algae

.. Unsuitable ftrr aesthetic recreation, and reduction
in valBe of water body

4.3.3. Mitigation
r Riparian buffer

r Interfaces between a flowing body of water and
land created near the waterlvays, farms, roads,

etc. in an attempt to filter pollution.

r Sediments and nutrients are deposited in the
buffer zones instead ofdeposition in water.

r Minimizing the non-point pollution.
r Nitrogen testing & modeling

r l.i-Testing is a technique to find the optimum
amount of fertilizer required for crop plants. It
wiil reduce the amount of nitrogen lost to the
surrounding area,

. Treatment of Industrial effluents
{ Organic farming & Integrated Farming System.

r Reduction in livestock densities
o Improving the efliciency of use of fertilizer
. Treatment ofrunofffrom street & storm drains
r Reduction in nitrogen emission from vehicles and

power plants

r trncrease in efficiency of nitrogen & phosphorous
removal from municipal waste water

4.3"4. Rearoval of the nutrients from a lake
r Fiushing with nutrient-poor waters.

r Deep water abstraction.

r On*site P-elimination by flocculation/flotation with
water backflow, or floating Plant NESSIE with
adsorbents.

. On*site aigae removal by filters and P-adsorbers.

* On-site algae skimrning and separator thickening.
r Artificial nrixing I Destratifi.cation (permanent or

intermittent). ' . 
,

. !-iarvesf of fishes and macrophytes.

r Sludge removal.

4.3.5. Policies

c Multi dimensional in Nature should include

o Education & awareness

r Research, monitoring & evaluation

r Regulations"

r Fiscal & economic incentives

. Ecosystern preservation & rest<iration
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4.4. HARMFUL ALGAL BLOOMS
r Algae or phytoplankton are microscopic organisms

that can be found naturally in coastal waters. They

are major producers of oxygen and food for many
of the animals that live in these waters.

r When environmental conditions are favorable for
their development, these ceils may multiply rapidly

and form high numbers of cells and this is called

an algal bloom.

r A bloom often results in a color change in the
water. Algal blooms can be any color, but the most
common ones are red or brown. These blooms are
commonly referred to as red or brown tides.

. Most algal blooms are not harmful but some

produce toxins and do affect fish, birds, marine
mammals and humans. The toxins may also make
the surrounding air difficult to breathe. These are

known as Harmful Algal Blooms (HABs).

4.4.r. What are the causes of these blooms?
o Blooms occur when severai colonies start

combining rapidly when conditions such as

nutrient concentrations, salinity and temperature
are optimal.

r Blooms can be due to a number of reasons, Two
common caqses are nutrient enrichment and
warm waters-

. Nutrient enrichment of water, especially
phosphates and nitrogen, is often the result of
pollution and can cause algal blooms.

r Water temperature has also been related to the

occurrence of algal blooms, with unusually warm
water being conducive to blooms.

4.4.2. How are HABs dangerous to fish and
humans?
r HABs can deplete oxygen in water and lead to low

. dissolved oxygen levels.

. How it depletes oxygen? When masses of aigae

die and decompose, the decaying process can

depiete oxygen in the water, causing the water to
become so low in oxygen.

r When oxygen levels become too low, fish suffocate

and die.

. Some algae species in blooms produce potent
neurotoxins that can be transferred through the

food web where they affect and even kill the
higher forms of life such as zooplankton, shellfish,

fish, birds, marine mammals, and even humans
that feed either directly or indirectly on them.

4.4.3, Why Red Tide is a misnomer?
r "Red Tide" is a common name for such a

phenomenon where certain phytoplankton species

contain pigments and "bloom" such that the
human eye perceives the water to be discolored.

r Blooms can appear greenish, brown, and even

reddish orange depending upon the iype of
organism, the fype of water, and the concentration
of the organisms.

r The term "red tide" is thus a misnomer because

blooms are not always red, they are not associated

with tides, they are usually not harmful, and sorne

species can be harmful or dangerous at low cell

concentrations that do not discolor the water"

. They are scientifically referred as ltarmful Algal
Blooms (HABs).

4.4.4.Is HAB's an environmental hazard?
r Yes, it is because these.events can nrake people

sick when contaminated shellfish are eaten, or
when people breathe aerosolized HAB |oxins near

the beach.

r In addition, HAB events can result in the closure

of shellfish beds', massive fish kills. deatlr of
marine mammals and seabirds, and alteration of
marine habitats.

o As a consequence, HAB events adversely affect

commercial and recreational fishing, tourism, and

valued habitats, creating a significant irnpact on

local economies and the livelihood of coastal

residents.

4.4.5. How do we get exposed to HAB toxins?
r Most illness assi:ciated with HA.B exposure is the

result of consuming toxins that are presetrt in
shellfish or finfish.
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o Some HAB toxins can become airborne during a
bloom and people can becon:e ill by inhaling toxins.

4.4.6. Is it safe to eat seafood?
r In general, it is safe to eat seafood.

r However, consuming shellfish that have been harvested
from waters with high levels of harmful algae and
consuming fish that have lesions or that were caught in
an area during an algal bloom can result in illness.

4.4.7. HABs and Climate Change
. Because the growth, toxicity, and distribution of

harmful algal bloom (HAB) species are all tied to the
environment, changes in climate can change the
occurrence, severity, and impacts of HAB events.

4.5. WET LAND ECOSYSTEM
r Wetlands are areas intermediate in character between

deepwater and terrestrial habitats, also transitional
in nature, and often located between them.

r These'habitats experience periodic flooding from
adjacent deepwater habitats and therefore
supports plants and animals specifically adapted
to such shallow flooding or water logging of the
substrate, were designated as wetlands.

4.5.3. Wetlands Classification

. They included lake littorals (marginal areas between

highest and lowest water level of the lakes), floodplains
(areas lying adjacent to the river channels beyond the

natural levees and periodically flooded during high
discharge in the river) and other marshy or swampy
areas where water gets stagnated due to poor drainage

or relatively impervious substrata & Bogs, fens and

mangroves due to similar ecological characteristics

4.5.1. Definition
r Areas of marsh, fen, peatland/water, whether

natural (or) artificial, permanent (or) temporary
with water that is static (or) flowing, fresh,
brackish (or) salt, including areas of marine water
the depth of which at low tide does not exceed 6

mtrs.

4.S.2. Characteristics
r Covered by water (or) has waterlogged soil for

atleast seven days during the growing season.

. Adopted plant life (hydrophytes)

. Hydric soils (not enough Oz available for some
plants)

WETI"AND

\

INLAND
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4.S.4. Criteria for ldentification of Wetlands
of National Importance
r Criteria for identification of wetlands of national

importance under NWCP are same as those
prescribed under the 'Ramsar Convention on
Wetlands'and are as given below:

r Sites containing representative, rare or unique
wetland types

(r) If it contains a representative, rare, or unique
example of a natural or near-natural wetland
type found within the appropriate biogeographic

legion.
o Criteria based on species and ecological

communities

(ii) Ifit supForts vulnerable, endangered, or critically
endangered species; or threatened ecological
'communities.

(iii) If ft supports populations of plant and/or animal
species important for maintaining the biological
diversity of a particular biogeographic region.

(iv) If it supports plant and/or animal species at a
critical stage in their life cycles, or provides
refuge during adverse conditions.

r Specific criteria based on water birds

(v) If it regulady supports zo,ooo or rnore water
birds. \

(vi) tf it regularly supports r0lo of the individuh]s in a
population. of one species or subspecies of
watg:Uirds.

. Specific criteria based on fish

(vii) If it supports a significant proportion of
indigenous fish subspecies, species or families,
{ife-history stages, species interactions and/or
populations that are representative of wetland
benefits and/or values and thereby contributes
to global biological diversity.

(viii) If it is an important source of food for fishes,
' spawning ground, nursery and/or migration

path on which fish stocks, either within the
wetland or elsewhere, depend. Specific criteria
based on w3ter/life and culture

(ix) If it is an important source of food and water 
.

resource, increased possibilities for recreation and

eco-tourism, improved scenic values, educational
opportunities, conservation of cultural heritage
(historic or religious sites).

4.S.S. Functions of Wetlands
r Habitat to aquatic flora and fauna, as well as

numerous species of birds, including migratory
species.

r Filtration of sediments and nutrients from surface
water

r Nutrients recycling
r Water purification

r Floods mitigation

. Maintenance of stream flow

r Ground rvater recharging

r Provide drinking water, fish, fodder, fuel, etc

r Control rate ofrunoffin urban areas

. Buffer shorelines against erosion

r Comprise an important resource for sustainable
tourism, recreation and cultural heritage

. Stabilization of iocal climate

. Source of livelihood to local people

. Genetic reservoir for various species of plants
(especially rice)

r Supporting specific diversity

4.5.6. Reasons for depletion
r Conversion oflands for agriculture

r Overgrazing
. Removal of sand from beds

. Aqua culture
r Habitat Destruction and Deforestation

c Pollution
. Domestic waste

c Agriculturai runoff
o Industrial effluents

r Climate change
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4.5.7. Mitigation
. Survey and demarcation

r Protection of natural regeneration

e Artificial regeneration

. Protective measures

r Afforestation (percentage survival to be indicated)

4.5.8. Comparison between Lake andWetlands

4.5.9. India's Wetlands
r Wetlands are areas of critical ecaiogical

significance: as they support biodiversiry support
millions of penple directly and indirectly, protect
.from storms, flood control, improve water quaiity,
supply food, fiber and raw materials;

r India has totally 274o3 wetlands, of which 23,444
are inland wetlands and 3,959 are coastal

r Weed control
r Soil conservation measures & afforestation

r Wildlifeconservation

r Removal of encroachments

o Eutrophicationabatement
r Environmentalawareness

wetlands, Wetiands occupy r8.4Yo of the county's
area of which 7o0lo are under paddy cultivation.

r India has nearly 4.6a/o of its land as wetlands,
covering an area of 15,.26 miliion hectares and has

75 sites designxed as Wetlands of International
Importance (Ramsar Sites), with a surface area of
r.o93 million hectares.

r Natural wetlands in India range from high altitude
wetiands in Himalayas; flood plains of the major

SL no Characteristic Lake Wetland (shallow lake)

1. Origin various process Fluvial/Geomorphic processes

Water turnover Permanent Permanent or Temporary

3. Water level changes relatively smali Relatively Large

4. Littoral: Pelagial ratio Small Large

5. Thermal stratification Yes No

6. Vertical mixing Thermal}y regulated Wind regulated

'Dominant Producer Phyto plankton Macrophytes

8. Food chain Grazing Pathway Detritus Pathway

9. Ir,iutrient Cycles Microbial loops less important Microbial loop dominant

10. Prerductivity Low High

11. T.r:ophic status Oligo trophic Mostly Eutrophic (Except desirabie in bogs)

1' Biodiversity Generally iow Generally high

Functions* Flood control
I

Less Significant Significant

14. Groundwater recharge Negiigible /low Low-high

15. Waste treatment No Yes

r6. Manageroent ob,i ect ives Cantrol of eutrophication
High
Water quality

Biodiversity conservation
Specific Functions
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river systerns; saiine and temporarlr +;etiarrds of
the arid and semi-arid regions; coastai wetlands

such as lagoons, backwaters, estuaries, mangroves,

swamps and coral reefs, and so on.

4.6 WETLAND: ACTS AND T0LICIES

4.5.r. National Lake Conservation Plan (NLCP)

r Ministry of Environment and Forests has treen

implementing the National Lake Conservation
Plan (NLCP) since zoor for conservation and

management of polluted and degraded lakes in
urban and semiurban areas

Objective
. to restore and conserve the urban and semi-urban

lakes ofthe country degraded due to waste water
discharge into the lake and either unique
freshwater eco systems, through an integrated
ecosystem approach.

Activities Covered Under NLCP

r Prevention of pollution from point sources by
intercepting, diverting and treating the pollution
loads entering the lake. The interception and
diversion works may include sewerage & seu,age

treatment for the entire lake catchment area.

(i) In situ meas\ures of lake cieaning such as de-

silting, de-weeding, bioremediation, aeration,

bio-manipulation, nutrient reduction, with-
drawal of anoxic hypolimn ion, constructed

wetland approach or any other successfully

tested eco-technologies etc depending upon the

site conditions.

iii) Catchment area treatment which may include

afforestation, storm water drainage, silt traps

etc.

(iii) Strengthening ofbund, lake fencing, shoreline

. development etc.

(iv) Lqkq front eco-development inciuding pi,rtrlic

interface.

(v) Solid waste managementz & prc'vision of dhobi

Ehats i6 generally not coYered uncier NLCP.

(vi) Fre.,'ention of poltrution frc,nr non-point sources

by providing low cost sanitation.

(vii) Fublic awareness ancl public participation.

(viii) Capaciry building, training a.nd research in

ihe area of Lake Conservation.

(ix) Any other activity depending upon location

specific,requirements

4.6.2. National Wetlands Conservation
Programme (I\IWCP)

. NWCP *'as implemented in the year tgSs-86.

r Under the programme, tr5 wetlands (Annexure)

have been identified by the Ministry which require

urgent conservation and management
interventions,

Aim
. Conservation of wetlands to Prevent their further

degradation and ensuring their wise use for the
benefit of local communities and overall
conservation of biodiversity.

Objectives
. to lay down poliry guidelines for conservation and

management of wetlands in the country.

r to provide financial assistance for undertaking
intensive cocservation measures in the identified
wetlands.

. to monitor implemeatation of the programme: and

to prepare an inventory of Indian wetlarrds.

r The Central Government is responsibie for overall

coordination of wetland conservation prografirmes

and initiatives at thb international and natiorel
leveis. It also provides guidelineq frnanciai &

technical assistance to state govt.

r Since the land resources belong to them, the State

Governments,/UT Administration are responsible

for management of wetlands and implementation
of the NWCP for ensuring their wise-use'

4.6.3. Centre for Wetland Conservation and
Management
. MoEF & CC established a Centre for Wetland

Conservation and Management (CWCM), as a part
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of the National Centre for Sustainable Coastal
Management (NCSCM), Chennai, an institution
under the Ministry,

The Centre will help in building partnership and
networks with relevant national and international
agencies.

The Centre would aiso assist the national and
State/ UT Governments in the design and
implementation of policy and regulatory
frameworks, management pianning, monitoring
and targeted research for its conservation.

4.6.4" Wetlands (Conservation and Management)
Rules zorT

Wetiands (Conservation and Management) Rules,
2or7 supersede the Wetlands (Conservation and
Management) Rules, 2oro for effective conservation
and management of wetlands in the country

Key features

Decentralisation of wetland management. Under the
new rules, the powers have been given to the State
governments so that protection and conservation can
be done at the local level. The cestral government has
mainly retained powers regarding monitoring.

The new rules have replaced the Central Wetlands
Regulatory Autlrority (CWRA) with the Nbtional
Wetland Committee, which has a merely advisory
role.

The State or UT Wetlands Authority will have to
prepare a list of all werlands and also will develop a
comprehensive list of activities to be regulated and
permitted within notified wetlands and their zone of
influence.

The new rules also prohibit encroachments on
wetlands, solid waste dumping, discharge of
untreated waste and effluents from industries and
human settlements.

It preecribes that conservation and management
would be based on the principle of wise use, which is
to be determined by the Wetlands Authority.

Shortfalls

We have earlier read the definition of wetland given

by Ramsar convention earlier in this topic. The zoro

wetland rules followed the definition of Ramsar
convention.

However, the zorT ruies, in the definition of wetland
do not indude river channels, paddy fields, man-made
water bodies/tanks specifically for drinking water
purposes and structures specifically constructed for
aquaculture, salt production, recreation, and
irrigation purposes.

By this new definition (exclusion of aforesaid
wetlands) close to 65 o/o wetland in the country will
iose the status of wetlands. The management and
protection awarded to river channels, man-made
wetlands will be no more effective as they are not
considered wetlands.

The definition of wetlands and its inclusion is done
by the respective state/ UT. This may lead to a iack of
uniformity in defining and conserving the wetlands
in the country.

The older provision of appealing to the National
Green Ttibunal does not exist in the zorT Rules.

There is also no timeline specified for phasing out
solid waste and untreated waste from being dumped
into wetlands.

The new rules do not take into account the Jagpal
Singh vs State of Punjab (zorr) judgment of Supreme
Court for the restoration of encroached wetlands
throughout the country.

Key to wetland consetvation is notjust understanding
regimes of multiple uses but conserving and
managing the integrity of the wetland ecosystem.

4.6.5. National Plan for Conservation of
Aquatic Ecosystems (NPCA)
o NPCA stands as a unified conservation program

encompassing both wetlands and lakes.

o This centrally sponsored initiative is presently
under the administration of the Union Ministry of
Environment and Forests (MoEF).
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o Its inception in aor5 resulted from the

amalgamation of the National Lake Conservation

Plan and the National Wetlands Conservation

Programme,

r The Government has identified r3o wetlands for
priority restoration in the next five years and

asked states to submit their respective integrated

management plan.

r Each of these wetlands will be restored under a

comprehensive scheme of the National Plan for

Conservation of Aquatic Ecosystems (NPCA) for
conservation and restoration of wetlands and

lakes.

r The overarching goal of NPCA is to enhance

coordination and prevent redundancy in
administrative functions.

4.6.6. Amrit Darohar Scheme

r The zoz3-24 budget unveiled a three-year plan

that underscores the importance of wetlands and

seeks to promote their effective utilization.

r At its core, this initiatiye empowers local

communities to play a central role in wetland

conservation\

r The primary goals of the program encolripass

enhancing wetland biodiversiry safeguarding and

increasing carbon storage, harnessing eco-tourism

potential, and enabling local ccmmunities to

maximize wetland utilization for employment

opportunities.

4.7. ESTUARY ECOSYSTEM

r Estuariee are located where river meets the sea.

Estuaries are water bodies where the flow of

' freshwater from river mixes with salt water

transported; by tide, from the ocean' Estuaries

. are the most productive water bodies in the world.

They are located at the lower end of a river and

are subject to tidal fluctuations.

o Estuaries are either once or twice, daily washed

by the seawater,

4.7.L Charact€rs

r An Estuary is a semi enclosed coastai body of

water with one or more rivers or streams flowing

into it.

o It has a free connection with open sea.

o The complete salinity range from o-35 ppt is seen

from the head (river end) to the mouth (sea end)

of an estuary.

r An estuary has very little wave action, so it
provides a calm refuge from the open.sea. It

provides the shelter for some of the animals'

o lt is the most productive region as it receives the

high amount of nutrients from fresh and marine

water.

r Estuaries are most heavily populated areas

throughout the world, with about 6o0/o of the

world's population living along estuaries and the

coast.

r Estuaries are typically classified by their
geomorphological features or by water circulation

patterns and can be referred to by many different

names, such as bays, harbors, lagoons, inlets, etc,

Coastal lakes which have their connection with the

sea through small openings are better known as

lagoons or baclrr,vaters. They exhibit a gradient in
salinity from freshwater to marine depending upon

the extent of influence of the sea water.

Estuary Formation:

Most estuarie..* bt gto,rp"d into four

categories based on the PhYsical
responsible for their formation:

(r) rising sea level; (e) movement of sand and

sandbars; (:) glacial processes; and (+) tectonic

geomorB!ic
processes
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r The banks of estuarine channels form a favoured
location tor human settlements, which use the
estuaries for fishing and commerce, but nowadays
aiso for dumping civic and industrial waste.

r Iistuaries arc usually biologicaliy highly productive
z0nes.

. They also act as a filter for some dissolved
constituents in river water; these precipitate in the
zone where river water meets seawater.

r More important is the trapping of suspended mud
and sand carried by rlvers which leads to delta
f<rrmations around estuaries.

4.7.2. A Healthy Estuary
o A healthy estuary supports a host of plants and

animals. It stores and recycles Nutrients, traps
sediment and forms a buffer between coastal
catchments and the marine environment. It also
absorbs traps and detoxifies pollutants, acting as
a natural water filter. When all such processes
remain functional an estuarv is considered to be
healfhy state.

r Estuaries support diverse habitats, such as
mangroves, salt marshes, sea-grass, mudflats etc.

4.7.3. Life in Estuary
r Only certain types of plants and animals specially

adapted to the "brackish" estuarine waters
flourish in the estuaries. Factors infiuencing'the
growth and distribution oforganism in an estuary
are its salinity and the amount of flooding.

r Estr:aries are homes to ali kind of terrestrial or
land-based plants and animals, such as wood
storks, pelicans, coniferous and deciduous trees
and butterflies. Estuaries are also homes to unique
aquatic plants and animals, such as sea turtles and
sea lions, sea catfish, saltworts, eelgrass,
saltgrasses, cordgrasses, sea grass, sedge and
bulrush.

r Predators are important to thf estuary because of
their end position in most cd-nsumer food chains,

4.7.4. Benefits of Estuarine Ecosystem
. Water quality regulation and groundwater

recharge

r Habitat, breeding and nursery grounds for plants
and animals

r Biologicalproductivity

r Social Benefits

. Community values

r Indigenous values

r Recreation values

r Knowledge/Research values

r Economic Benefits

. Commercial fishing

. Ports and harbours
r Navigation

r Tourism

r Agriculture, aquaculture and industry
r Storm and erosion protection

4.7.5. India Estuarine Ecosystem
r The Country has r4 major, 44 medium and 162

minor rivers drains into the sea through various
estuaries.

. Estuaries are an important and distinct component
of the coastal landscape with highly complex
ecosystems, varying physical - chemical properties
and having highly diverse flora and fauna.

r Major estuaries occur in the Bay of Bengal. Many
estuaries are locations of some of the major
seaports.

. Most of the India's giajor estuaries occur on the
east coast. In contrast, the estuaries on the wddt
coast are smaller.

4.7.6. Issues of Indian Estuarine Ecosystem
r The specific issues which have affected the

estuarine environment in the country are:

r. Water flow
. Changes in water flow in various estuaries, either

far in excess or much lower than required (e.g.,
Hooghly, Narmada, Krishna, Godavari, pulicat
etc.)
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r Modifications of the estuarine catchments ie.B

Most of the lndian estr"tarics)

z. Pollution & Water Quality
r Pollution through industries and con-rbirrecl citY

sewage (e.g., all the Indiarr estuaries)

3. Recreation And Tourism

r Recreational boating (e g., Hooghly \'vB; Chilika,

Orissa)

o Recrcational fishing kg., t hilikat

r Navigation (e g., Hoogltly)

4. Ports & Shipping

r Dredging (e.g., Hooghl.v)

r Shipping (r g., Hooghly)

5. Land-use

. Expansion of urban ar.rd rural settlements (c.9,

Hooghtry, Krishna, Cauvery, Pulicat)

r Marinas, groynes, lancl reclarlration :ind other

structures (e. g,, Hooghl-v. Pulicat)

r Mining & Industries {e^g., Hooghly, Zuari, Coa)

r Agriculture (e.9., all the Estuaries)
ir Dumping o{ st)lid \ryasles {eg. all the lndian

est uarit's)

6. Commercial Fishing & Aquaculture

r Over exploitation of target fish stock due to

increased demand {e.9., all the lndian erstuaries)

r Reclaiming the fringed areas tbr inrensi\e

aquaculture in pens ,

r obstructing the migratory routes of fish and

prawn recruitment (e.g., Chilika, Pulical)

r Polluting the environment througl.r fecding ol
'stocked fish and prawn in pens (Chilika)

. Destruction of biodiversity through pr:awn seed

collection and operatiort of srnall-rneshed r.rets

(c.g., Hooghly, Chilika, Pulicat)

7. Climate Change 
.

r Submergence of catchm€nt areas due to rise in
water level (e.g., al} the r*ajor lrdian estuarics)

r Change in biodiversity profile, affecting tht:

production and productivily {e'S., a}l the rnajor

lndian estuary)

4.8. MANGROVES
r Mangroves are the characteristic littoral plar,t

f*rmation of tropical and subtropical sheltcrecl

coastlines. Mangrovcs are trccs and bushcs

grr:lving belorv the high rvater levcl of sprinti tides

which exhibits retnarkal:lc capacit-v ftrr sall water
toicrance. - fAO .

${ex$f{ive eree

4.8.r. Characteristics of mangraves

I They are basically evergreen land plants growing

on sheltered shores, typically on tidal flats, cleltas,

esluaries, bays, creeks and the barrier islands.

r The best lccation*rare where aburdant silt is
brought down by rivers or on the backshore'$f

accreting sandy beaches. '<

r I'heir piysiological adaptatioa to salinity stress

and ts water logged anaerobic mud is high.

r TheY ryquire high soiar radiation and have the

ability to absorb fresh water fram salinc/brackish

water.

r It produces pneilmatophores iblind ro*ts) ttt

overcome reepiraticn problem in the anaerobic soil

conditions.
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Fneuraatophores

r Mangrolcs occur in \'.rl ict! oi" configurations. Sontc

spccics (c.9. Rhizophura) scnd arrhing prop roots do\\,n
into tlie u,ater. \,\hjle othcr {r:.g. Avicennia} scncl ver"tical

. 
"Pneurnaiophorcs" or air roois up ironi thc nrurl.

r }lost mangr()!c vegetati0n iras ienticcllatcd hank t,hich
facrlitates Irror{l rl'afer klss, produccs coppices. Lcavcs

are thick and contain sall secreling elands,

r Mangroves cxhibit \:ivipar"ity modc ui rcproduction. i.c.

seeds gcrnriirate in the tree itself (bclorc falling to thc
ground). This is an adaptalivc mechanisur to o\,ercome
the problern of germinalion in salinc rr,atcr.

. Some ,cccrctc cxcts$ salt |hrough thcir icavcs as if vou
iook close ly. yor.l can see cr.,,stals of salt on the back ol
the lealcs; others block ahscrptirxr rf salt at their loots.

r r\dr,eutilior:s roots rvhich ulergeci irr;lr the nain trultk
ol a trec abovr ground kvei arc rallcrl .stiit roots.

4.8.2. Role of mangroves
r M.lngrovo plants have (additionat) special roots

sLrch as prop roots, pneumatophorcs r.r,lrich hcllt to

irnpecle r'vatcr flow and tl.lcrcby r'nhancc the

deposition of scdimcnt in areas (rvherc it is alrcady

occurring), stabilize the coastal sllorcs. provick:

hreeding grounci for fishes.

. Mangroves modcrate monsoonal tidal f"loods anci

reciuce inunclalion of coastal lonlands.

. It llrevents coastal soil erosion.

. It protects coastal lancls fror-n tsurtar:ri, hurrrcancs
and floocls.

. Mangroves enhance natural rccl,cling ol nutricnts.

. N{angrove supports numerous llora, ar. ifauna ancl

r.vild lifc.

e Irrovide a saie and favorablc r:nr,ironmcnt ftrr
breeding, spawning, rearing of s*cral fishcs.

r It protects coastal inlatrd frortr acilcrsc clinratic
elemcnts.

r it supplics woods, fire wood, nrcclicinal plants and

edible plants to krcal people.

o It provides numcrolls cnlploynrrrll oppoltunllrt.s
to local communitics anrl angn-rents tht'ir
livelihood.

4.8.3. Threat
. 'J'hey arc destroyed lbr convcrsion of trrccr tL)r'

agricultural purpose, fuel, toddur .r nrl. sa I r n iz.rt ion,

minig, oi1 spills, aquacultural (shrirnp iarming),
use of chemical pesticides & t'ertilizcrs, indr-rstrial

purp()ses.
stilt Root$

Fine, anoxic sediments deposited urrdrr rnailglorrs
act as sinks for a variety of hear,,v (trace ) metaLs

which are scavenged from thc overiving ,(e .1lralr'r

by colloidal particles in the sedimcnts. Il) clca:ring
our air, they taking in carbon dioxidc, storir.igrthe

carbon in their roots, leaves, branchcs ancl in iis
surrouirding silt, and release oxygcn back lo tht
atmosphere, alor.rg rvith a little rncthanc gas.
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4,8,4. Mangrove profile in India
o The'mangroves of Sundarbans are the largest

single block of tidal holophytic mangroves of the
world. The major species of this dense mangrove
forest include Herritiera fames, Rhizophora spp.,
Bruguiera spp,, Ceriops decandra, Sonneratia spp.

and Avicennia spp., Nypa fruticans are found
along the creeks. This mangrove forest is famous
for the Royal Bengal Tiger and crocodiles.
Mangrove areas are being cleared for agricultural
use.

r The mangroves of Bhitarkanika (Orissa), which is
the second largest in the Indian sub continent,
harbour high concentration of typical mangrove
species and high genetic diversity.

r Mangrove swamps occur in profusion in the
intertidal mudflats on both side of the meeks in
the Godavari-Krishna deltaic regions of Andhra
Pradesh.

. Mangroves of Pichavaram and Vedaranyam are
degraded mainly due to construction of
aquaculture ponds and salt pans.

r On the west coast of India, mangroves, mostly
scrubby and degradecl occur along the intertidal
region of estuaries and creeks in Maharashtra,
Goa and Karnataka.

r The mangrove vegetation in the coastal zone of
Kerala is very sparse and thin,

r In Gujarat (north-west coast) mangroves
Avicennia marine, Avicennia officinalis ancl

Rhizophora mucronata are fourrd mainly in Gulf
of Kachchh and the Kori creek.

. Mangroves are of scrubby type with stunted
growth, forming rlarro'w, discont:irruous patches

on soft clayey mud.

r 'lhe condition of the mangroves is improving
especially in the Kori creek region, which is a
paleodeita of thc Indus rivcr.

r In size, n'langroves range from bushy stands clf

dwarf mangroves found in Gulf of Kuchchh, to
taller stands found in the Sunderbans,

r On the Andaman & Nicobar Islands, the snrall
tidal estuaries, neritic inlets ancl the lagoons
support a dense and diverse undisturbed
mangrove flora.

4.8.5. Mangroves for the Future
r Mangroves for the Future are a partnership-based

initiative promoting investment in coastal
ecosystems for sustainable devclopment.

Mission
. to promote healthy csastal ecosystems through a

paitnership-based, people-focused, policy-releranti
and investment-orientated approach, which builds
and applies knowledge, empowers communities
and other stakeholders, enhances governance,
secures livelihoods, and increases resilience to
natural haeards and clirnate change.

r Member countries: India, Indonesia, Maldives,
Pakistan, Seychelles, Sri Lanka, Thailand, Viet
Nam. Outreach countries: Bangladesh, Cambodia,
Myanmar, Timor-Leste. Dialogue countries:
Kenya, Malaysia, Tanzania.

. MFF provides a collaborative platfornr to help
countries, sectors and agencies in the MFIi region
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tackle the growing challenges to coastal
sustainability-

r MFF has adopted mangroves as its iiagship
ecosystem in recognition of the important role
that mangrove forests played in reducing the
impact of the aoo4 Indian Ocean tsunanri, and the
severe ef[ect oir coastal livelihoccts caused by the
loss and degradation of mangroves.

r However MFF ernbraces all coastal ecosyslems,
including coral reefs, estuaries, Iagoons, wetlands,
beaches and seagrass beds.

4.8.6. MISH?I scheme
r The scherne is known as the "Mangrove Initiative

for Shoreline Habitats and'Iangible Incomes,"

r -Within this initiative, both MGNREGA and CAMPA
funds will be utilized to create meaningful
employment opportunities for individuals, all
while concurrently expanding 1nangrove
plantafions along the coastlines and in saltpans
across the country.

4.9. CORAL RBET'$
r Coral is actually a living animal. Coral has a

symbiotic relationship (each gives something to the
afher and $ts something back in return) with
'zoaxantheilae' microscopic algac which. live on
coral li.e. instead of living on the sea floor, the algae

lives rtp on ihe coral which is closer to the ocean

surfacd and so tliat the algae gets adequate lightl,

r Zooxanthellae assist the cr:ral in nutrient
production through its photosynthetic activities.

These activities provide the coral with fixed
carbon compounds for energy, enhance
calcification ,and mediate elemental nutrient flux.

r The tissues of corals themselves are actually not

the beautiful colors of the coral reef, but are

instead clear (white). The corals receivc their
coloration from the zooxanthellae living w,ithin

their tissues.

r 'fhe host coral polyp in return provides its
zooxanthellae with a protected environment to livc
within, ind a steady supply of carbon ciioxide for
its photosynthetic processes.

o There are two types ofcorals: hard corals and soft

corals, such as sea fans and gorgonians. Only hard

corals build reefs.

r 'fhe bi:ilders of coral reels are tini, animals cailed

polyps. As these polyps thrive, grorv, then die, they

leave their limestone (calcium carbonate) skeletons

behind. 'Ihe limestone is colonized by nerv polyps.

Therefore, a coral reef is built up of layers of these

skeletons covered ultimately by living polyps.

r 'i'he reef-building, or herrnatypic corals can form
a wide range of shapes. Coral reefs may be

i:ranched, table-like, or look like massive cups,

boulders or knobs.

r While the majolity of coral reefs are found in
tropical arrd sub-tropical water. there are:also

deep water corals in colder regions.

4.9.r. Features
r They occur in shallow tropical areas where the sea

rvater is clean, clear and warm.

r The coral reef cover in indian waters is roughly
estimatecl upto 1g,ooo sq. Km.

r Coral reefs are one of the most productive and
complex coastal ecosystems with high biological
diversity"Coral
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o The high productivity is owing to the combination

of its own primary production and support from

its surrounding habitat.

o Reef building corals are a symbolic association of
polyps (coral animals) and 'zooxantheilae' (the

microscopic algae)

o The corals are generaily slow growing colonies o{

animals while zooxanthellae are fast growing
plants.

o Even though corais live in nutrient poor waters,

their capability to recycle the scarce nutrients (by

the whole nutrient communiry) is enormous.

r In coral reef ecosystem, many invertebrates,
vertebrates, and plants live in close association to

the corals, with tight resource coupling and

rerycling, allowing coral reefs to have extremely
highproductivity and biodiversity, such that they
are referred to as 'the Tropical Rainforests of the

Oceans',

4.9.2. Functions of Coral Reefs

r Coral reefs are natural protective barriers against

erosion and storm surge.

r The coral animals are highly adapted for capturing
plankton from the water, thereby capturing
nutrients \

r Largest biogenic calcium carbonate producer

. They provide substrate for mangroves

r Coral retifs provide habitat for a large variety of
animals and plants including avifauna.

4.9.3. Classification and their location
r The coral reefs are classified depending on their

locations into fringing, patch, barrier and atoll.

r The fringing reefs are contiguous with the shore

and they are the most common - by occurring reef
' form, found in Andamans.

o Patch reefs are isolated and discontinuous patches,

lying shoreward of offshore reef structures as seen

in the Palk bay, Gulf of Mannar and Gulf of
Katchchh.

r Barrier reefs arg linear offshore reef structures

that run parallel to coastlines and arise from

submerged shelf platforms. 'lhe water body

between the reef and the shore is termed as

lagoon. Barrier reefs are seen in Nicobar and

Lakshadweep.

r Atolls are circular or semi circular reefs that arise

from subsiding sea floor platforms as coral reef

building keeps ahead of subsidence. The examples

are the atolls of Lakshadweep and Nicobar.

r When the reef building do not keep pace with
subsidence, reefs become submerged banks as

seen in Lakshadweep.

I Sea grasses grow on Kavaratti atoll, mangroves

are prevalent on Andaman and Nicobar coral

reefs.

. Among the four major reef areas of lndia,
Andaman and Nicobar Islands are found to be very

rich in species diversity followed by the
Lakshadweep Islands, the Gulf of Mannar and

finally the Gulf of Kachchh.

4.9.4. Threat
r. Natural causes may be due to the outbreak of reef

destroying mechanisms, "bleaching" and
depletion of essential symbiotants.

e. Anthrogenic causes - may be due to chemical

pollution (pesticides, cosmetics, etc), indusrrial
pollution, mechanicai damage, nutrient loading
or sedimcnt loading, Dredging, shipping, tourisnr,

Cold Water Corals;
r Cold-water corals inhabit deep, cold (fg-ss

degrees F), water. The United Nati.ons

Environment Programme reports that there
are more cold-water coral reefs worldwide than
tropical reefs.

r There are only about 6 different coral species

associated in building with these reefs. The
!

largest cold-water coral reef is the Rost Reef off
Norway.
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mining or collection, thermal pollution, intensive
fishimg,etc.

r Coral reef ecosystems i^/orld-wide have been
subject to.unprecedented degradation over the
past few decades. Disturbances affecting coral
reefs include anthropogenic and natural events.
Recent accelerated coral reef decline seems to be
related mostly to anthropogenic impacts
(overexploitation, overfishing, increased
sedimentation and nutrient overloading. Natural
disturbances which cause damage to coral reefs
include violent storms, flooding, high and low
temperature extremes, El Nino Seiuthern
Oscillation (ENSO) events, subaerial exposures,
predatory outbreaks and epizootics.

r Coral reef bleaching is a common stress response
of. corals to many of the various disturbances
mentioned above.

4.9.S. Coral Bleaching
r Bleaching, or the paling of coral colour occurs

when

(i) the densities of zooxanthellae decline and / or
(ii) tne concentration of photosynthetic pigments

within the zooxanthellae fall.

r 'When corals bleach they commonly lose 6o-9o0/o
of their zooxantheilae and each zooxanthella may
lose 5o-8o0/o of its photosynthetic pigments.

. If the stress-causing bleaching is not too severe and
if it decreases in time, the affected corals usually

regain their symbiotic algae within several weeks
or a few months.

r If zooxanthellae loss is prolonged, i.e. if the stress
continues and depleted zooxanthellae populations
do not recover, the coral host eventuaily dies.

r High temperature and irradiance stressors have
been implicated in the disruption of enzyme
systems in zooxanthellae that offer protection
against oxygen toxicity.

r Photosynthesis pathways in zooxanthallae are
impaired at lemperatures above 3o degrees C, this
effect could activate the disassociation of coral i
algal symbiosis.

o Low- or high-tenrperature shocks results in
zooxanthellae low as a result of cell adhesion
dysfunction.

r This involves the detachment of cnidarian
endodermal cells with their zooxanthellae and the
eventual expulsion of both cell types.

4.9.6. Ecological causes of coral bleaching
. As coral reef bleaching is a general response to

stressr it can be induced by a variety of factors,
alone or in combination. it is therefore difficult to
unequivocally identify the causes for bleaching
events, The following.stressors have been
impiicated in coral reefbleaching events.

Temperature (Major Cause)

r Coral species live within a relatively narro\M
temperature margin, and anomalously low and

high sea temperatures can induce coral bleachiffi.
Bleaching is much more frequentlyreported from
elevated. sea water temperature. Bleaching events

also occur during sudden temperature drops
accompanying intense upweliing episodes,
seasonal cold-air outbreaks.

Solar Irradiance

r Bleaching during the summer months, during
seasonal temperature and irradiance maxima
often occurs disproportionately in shallow-living
corals and on the exposed summits of colonies.

C All Rights Reserved. No part ofthis material may be reproduced in any form or by any means, without permission in writing.
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4.g.7. Glohal Coral Reef R&D Accelerator
Platform
. The Global Coral Reef R&D Acceierator Platform

is an innovative action-oriented initiative aimed

at creating a global research and development
(R&D) program to advance research, innovation
and capacity building in ail facets of coral reef

conservation, restoration, and adaptation, and

strengthen ongoing efforts and commitments
made to enhance coral reefs conservation and

their further degradation.

4.I0. GOVERNMENT MEASURES TO
PROTECT MANGROVE FOREST
AND CORAL REEFS (OR.COASTAL

ECOSYSTEM)
r The Government seeks to protect, sustain and

augment mangroves and ioral reefin the country
by both regulatory and promotional measures.

r Under the regulatory measures, the Coastal

Regulation Zone (CRZ) Notification (zorr) and the

Island Protection Zone (IPZ) Notification zorr
reguiates the development activities along the Sia
coast and tidal influenced water bodies.

r The mingroves and coral reefs areas are

categorized as ecological sensitive areas (CRZ-I)

where no new constructions are permitted except

projects relating to Department of Atomic Energy;

pipelines, conveying systems including
transmission lines; instaliation of weather radar

for monitoring of cyclones movement and
prediction by Indian Meteorological Department
and construction of trans harbour sea link and

without affecting the tidal flow of water.

AII Rights Reseryed. No part ofthls material nay be reproduced in anv form or by anv means, without permission in writing.

Solar radiation has been suspected to play a role

in coral bleaching. Both photosyntheticaly active

radiation (PAR, 4oo-7oonm) and ultraviolet
radiation (UVR, a8o-4oonm) have been implicated

in bleaching.

Subaerial Exposure

o Sudden exposure of reef flat corals to the

atmosphere during events such as extreme low

tides, ENSo'related sea levei drops or tectonic
uplift can potentially induce bleaching.

Sedimentation
r Relatively few instances of coral bleaching have

been linked.soleiy to sediment. It is possible, but

has not been demonstrated, that sediment ioading

could make zooxantheliate species more likely to

bleach.

Fresh fater Dilution
e Rapid dilution of reef waters from storm-generated

precipitation and runoff has been demonstrated to

cause coral reef bleaching. Generally, such

bleaching events are rare and confined to relatively

small, nearshore areas,

Inorganic Nutrients
r Rather than Causing coral reef bleaching, an

increase in ambient elementai nutrient
concentrations (e.g. ammonia and nitrate) actualiy

increases zooxanthellae densities z-3 times.
Although eutrophication is not directly involved in
zooxanthellae loss, it could cause secondary
adverse affects such as lowering of coral resistance

and greater susceptibility to diseases.

Xenobiotics

o Zooxanthellae loss occurs during exposure of coral

to elevated concentrations of various chemical

. contaminants, such as Cu, herbicides and oil.
Because high concentrations of xenobiotics are

required to induce zooxanthellae loss, bleaching

from such sources is usually extremely localized

and / or transitory .

Epizootics

r Pathogen induced bleaching is different from other

sorts of bleaching. Most coral diseases cause

patchy or whole colony death and sloughing of soft

tissues, resulting in a white skeleton (not to be

confused with bleached corals), A few pathogens

have been identified the cause translucent white

tissues, a protozoan.
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. 'I'o enforce arld implement th€ CRZ and IPZ

Notifications, the fulinistry of Environment and

Forests has constituted the National and StateluT
level Coastal Zone &{anagement Authorities.

The Ministry of Environment & Fbrests also provides

financial assistance to Coastal States.lUnion
Territories, who so request, under its Centrally
Sponsored Scheme for conservaticn and
management of mangroves and cora] reef.

r In addition Coral reef is included in Schedule I of
the Wild Life Protection Act, r97z which afforcis it
the highest degree of protection.

r Further Protected Areas, viz.4 Naticrial Parks, 96
Sanctuaries and 3 Marine Biosphere Reserve have

been created all over the country under the
provisions of the Wild Life (Protection) Act, rgTz
to conserve marine life including conal reef.

r The.Wildlife Crirne Control Bureau has also been
set up to strengthen the enforcement of law for
control of poaching and illegal trade in wildlife
and its products.

4.I1 COASTAL REGULATION ZONE
CRZ notification was issued in rggr with the objective
to protect the coastal zone and regulate the
development activities. It got amended in zorr and
again in zor8. CdZ has four zones: CRZ{ (ecological

sensitive),CRZ-ll (built-up area), CRZ{li (Rural,area)
and CRZ-IV (water area).

CRZ.I

(i) Ecologically sensitive areas and the
geomorphological features that play aprimary
role in maintaining the integrity of the coast.

r Mangroves, in case mangrove area is more
than rooo square metres, a bufferarea of 5o
metres shail be provided;

. r Corals and coral reefs and associated
biodiversity;

r Sand Dunes;

r Mudflats which are bioiogically active;

r National pafks, marine parks, sanctuaries,
reserve forests, wildlife habit at sand other
protected areas under the provisions of Wild
Life (Protection) Act, lg7z, the Forest
{Conservation) Act, rgSo or Environment
{Frctection) Act, 19B6; including Biosphere
Reserves encompassing;

* Salt l\'larshes;

e Turtie ncsting grounds;

& Horsr: siroe crabs habitats;

r Sea grass beds;

o liJesting grounds of birds;

r Areas or structures of archaeological
importance and heritage sites;

(ii) The area between Low Tide Line and High Tide
Line.

CRZ.II

The areas which are developed upto or close to the
shoreline and falling within municipal limits.

CRZ-IIT

The areas that are relatively undisturbed and do not
fall under either in Category I or II and also include
rural and urban areas that are not substantially
developed.

cRz-rv
The aquatic area from low tide line upto territorial
limits including the area of the tidal influenced water
body. .n 

.,

Significant provisions in the Coastal
RegulationZone Notification, zort
(i) The entire water area which includes 12 nautical

miles in the sea and theentire water area of a
tidal water body such as creek, river, estuary will
be regulated by the Notification.

(ii) In order to safeguard livelihood and property of
local communities inciuding the infrastructure
along the coastal areas the hazard line has been
introduced which will be demarcated by the
offices of the Survey of India.
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(iii) Keeping in view the environmental and social
issues, special dispensation has been provided to
Greater Mumbai, Kerala, Goa and Critically
Coastal Vulnerable Areas such as the Sunderban.

(iv) In view of the erosion experienced along the

coastal areas due to man-made interventions the

shoreline will be mapped using up-to-date
satellite images and the shorelines will then be

subsequently classified as'high eroding','medium

eroding' and 'Iow or stable stretches'. No

foreshore development would be permissible in
high eroding areas.

(v) To meet the increasing demands of housing for
fishing communities and other traditional coastal

communities, the No Deveiopment Zone which is
of zoo metres from the High Tide Line is being

reduced to loorn.

4.u.r. ACTNTIIES PERMITTED AND RESTRICTED

IN CRZ

CRZ-I

The activities permitted in CRZ-I under the zorr
Notification are

(i) No new construction shall be permitted in CRZ{
except;

r Projects relating to the Department of Atomic
Energy;

o Pipelines, conveying systems including
transmission lines;

o Facilifies that are essential for activities
permissible under CRZ-I;

r Installation of weather radar for monitoring of
cyclones movement and prediction by the
Indian Meteorological Department;

. Construction of trans-harbour sea link and
roads on stilts or pillars without affecting the

tidal flow of water, between LTL and HTL.

' r Development of green field airport already
permitted at only Navi Mumbai;

(ii) Between Low Tide Line and High Tide Line in
areas which are not ecologically sensitive, the

following may be permitted;

r Exploration and extraction of natural gas;

r Construction nf dispensaries, schools, public

rain shelter, community toilets, bridges, roads,

jetties, water supply, drainage, serverage which

are required to meet the needs of traditional

inhabitants iiving within the biosphere

reserves after obtaining approval from

concerned CZMA.

r Salt harvesting by solar evaporation of

seawater;

r Desalination plants;

. Storage of non-hazardous cargo such as edible

oi1, fertilizers and food grain within notified

ports;

o Construction oftrans-harbour sea links, roads

on stilts or pillars'rvithout affecting the tidal

flow of water.

CRZ.II

Buildings are permissible on the landward side of the

existing road, authorized structure or hazardous line

where there are no authorised structures' Other

activities such as desalination plants and storage of

non-hazardous cargo are also permissible.

cRz-ru
The provisions of CRZ 3 has undergone changes with

the CRZ zorS notification
t

CRZ.TV ':

In CRZ-IV areas, there is no restriction on the

traditional fishing and allied activities undertaken by

local communities" However, no untreated sewage,

effluents or solid waste shall be let off or dumped in

these areas. A comprehensive plan for treatment of

sewage generating from the city must be fr:rmulated.

4.t .2, CRZ Notification, zor8

Dr.shai leshNayakCnmrnittee (Secretary, Min istry of

Earth Sciences) constituted in June 2014 to exarnine
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the various issues and concerns of Coastal States/UTs

and other stakeholders for recommending appropriate
changes in the CRZ Notification, zorr.

Government stated that CRZ Notification, zorS will
meet the aspirations of Coastal communities besides

ensuring welfare of poor and vulnerable populations.
It will alsr: add to creating additional opportunities
for affordable housing and the people at large looking
for shelter. Tourism has been one of the greatest
creators oflivelihood andjobs. The new Notification
will boost tourism.

The Notification is so designed that it balances the
needs in such a way that both, promoting economic
growth and also theconservation principles of coastal
regions are fulfilled.

Salient Features:

(i) Allowing FSI as per current norms in CRZ areas:
As per CRZ, zorr Notification, for CRZ{I (Urban)
areas, Floor Space Index (FSI) or the Floor Area
Ratio (FAR) had been frozen as per 199r
Development Control Regulation (DCR) levels. In
the CRZ, zorS Notification, it has been decided to
de-freeze the same and permit FSI for
construction projects, as prevailing on the date
of the new Notification. This will enable
redevelopment of these areas to meet the
emerging nelds.

(ii) Densely populated rurai areas to be afforded
greater opportunity for development For CRZ-III
(Rural)areas, two separate categories have now
been stipulated as below:

(a) CRZ-lll A - These are densely populated rural
areas with a population density of z16r per
square kilometre as per zotr Census. Such

. areas shall have a No Development Zone (NDZ)
of 5o meters from the HTL as against 2oo me-
ters from the High Tide Line stipulated in the
CRZ Notification, zou since such areas have' similar characteristics as urban areas.

(b) CRZ-lll B - Rural areas with population den-
sity of below zt6r per square kilometre as per
zorr Census. Such areas shall continue to have
an NDZ of eoo meters from the HTL.

(iii) Tourism infrastructure for basic amenities ts be

promoted: Temporary tourism facilities such as

shacks, toilet blocks, change rooms, drinking
water facilities etc. have now been permitted in
Beaches. Such temporary tourisrn facilities are

also now permissible in the "No Development

Zone" (NDZ) of the CRZ-III areas as per the

Notification. However, a minimum distance of ro

m from HTL should be maintained for setting up

of such facilities.

(iv) CRZ Clearances streamlined: The procedure for
CRZ clearances has been streamlined. Only such

projectslactivities, which are located in the CRZ{

{Ecologically Sensitive Areas) and CRZ I'V (area

covered between Low Tide Line and rz Nautical
Miles seaward) shall be dealt with for CRZ

clearance by the Ministry of Environment, Forest

and Climate Change. The powers for clearances

with respect to CRZ-ll and III have been delegated

at the State level with necessary guidance.

(v) A No Development Zone (NDZ) of zo meters has

been stipuiated for all Islands: For islands close

to the main land coast and for ail Backwater
Islands in the main land, in wake of space

limitations and unique gbography of such regions,

bringing uniformity in fteatment of such regions,

NDZ of zo m has been stipulated.

(vi) All Ecologically Sensitive Areas have been
accorded special fmportance: Specific guidelines

related to their conservation and management
plans*rave been drawn up as a part of the CRZ

Notification.

(vii) Pollution abatement has been accorded special

focus: In order to address pollution in Coastal

areas treatment facilities have been made
permissible activities in CRZ{ B area subject to
necessary safeguards.

(viii) Defence and strategic projects have been
accorded necessary dispensation.
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4.I2. COASTAT ECOSYSTEMS

4,r,2.1, Coastal Ocean Monitoring
Prediction System (CCIMAPS)

r Being implemented from t99r.

r Assesses the health of coastal waters and facilitates

management of pollution-related issues

. Programme was restructured and modified in
2ooo-2oo1 to include pollution monitoring;
liaison, regulation and legislation; and consultancy

services.

4,r;2..2. Land Ocean Interactions in the
Coastal Zone (LOICZ)

r Launched in 1995

r Iovestigates the effects of global change on the

coastal zone

r Aims to cieveiop, on a scientific basis, the
integrated management of coastai environments

4.tz.S.Integrated Coastal and Marine Area
Management (ICMAM)
r Launched in rg98

r Aims at integrated management of coastal and

marine areas.
\

r Model plans for Chennai, Goa and Gulf of Kutch

being prepared

4.r:2. 4. Institutions for Coastal Management

o India has created institutional mechanisms such

as National Coastal Zone Management Authority
(NCZMA) and State Coastal Zone Management

Authority (SCZMA) for enforcement and
monitoring of the CRZ Notification.

r These authorities have been delegated powers

under Section 5 of the Environmental (Protection)

' Act, 1986 to take various measures for protecting

and improving the quality of the coastal

environment and preventing, abating and
controlling environmental pollution in coastal

areas.

4.12.5. Integrated. Coastal Zone Management

r The concept of ICZM was introduced in t99z

during the Earth Summit at Rio de Janeiro and

most of the coastal countries in the World have

been adopting ICZM principles for managing their
coastal zones.

r With a view to protect and conserve the coastal

and marine ecosystems and environment through
a holistic coastal management, MoEF & CC

launched the Integrated Coastal Zone Management

(ICZM) activities in India for a holistic approach

with an interactive, dynamic, multidisciplinary,
and iterative planning process to promote
sustainable development & management of coastai

zones through its own wing SICOM.

4,12.6. SICOM

Society of lntegrated Coastal Management (SICOM)

has been established in zoro under MoEF&CC with a

vision for vibrant; healthy and resilient Coastal and

Marine Environment for continuous and enhanced

outflow of benefits to the Country and the Coastal

Community.

r SICOM acts as Nodal agency for strategic planning,

management, execution, monitoring and
implementation of Integrated Coastal Zone

Management (ICZM) practices in across the
country and National Project Management Unit
(NPMU) for the ICZM Project and Enhancing

Coastal and Ocean Resource Efficiency Project
(ENCORE), a world bank project in all the r3
Coastal States/UTs..

e To act as a technical Secretariat to the National

Coastal Zone Management Authority (NCZMA)

related, to regulatory provisions and CRZ

classification of coastal stretches of the counfty'

r SICOM has also embarked upon the Pilot Blue Flag

Programme, a first in India under Beach

Environment & Aesthetic Management Services

(BEAMS) for development of world class Beaches

in India

r Capacity building of Coastal State Units in
planning, implementation and management of
lntegrated Coastal Zone Management programs

and
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. Serving as an interface among coastal communities,

experts, and governments, including providing
with and disseminating examples of best practices

and guidelines for coastal and marine ecological

security and livelihood security of coastal and

island communities

India launched beach cleaning campaign - I-AM-
SAVING-MY-BEACH on World Environment Day in
zor8 simultaneously at r3 coastal states

International Coastal Cleanup Day was started in
1986 by Linda Maraniss and Kathy O'Hara. They
along with ocean lovers organized a Cleanup for
Ocean Conservancy. Since then, the Cleanup has

grown into an international event in more than roo
countries

4.12,7. BEAMS

In its pursuit of "Sustainable Deveiopment" of the
coastal regions, SICOM, MoEFCC, launched a flagship
program "BEAMS' (Beach Environment & Aesthetics
Management Services) under its ICZM (Integrated
Coastal Zone Management) project.

'lhe objective of the BEAMS program is to abate
pollution in coastal waters & beaches, promote
sustainable development of beach amenities/
facilities, proteql & conserve coastal ecosystems.&
natural resources and encourage local authorities &
stakeholders to strive and maintain high staitdards
of cleanli,ness, hygiene, safety and security for
beachgoers in accordance with coastal environment
norms & regulations"

This prograrn promotes beach tourism and recreation
in absolute harmony with nature; and is unique ln
that sense.

This was aimed at striving for the coveted
International eco{abel "B1ue flag", accorded by The
Foundation of Environment Education, FEn Denmark.

4.12.8.'Blue Flag' certification
r 'Blue Flag' certification is a voluntary award for

beaches, marinas, and sustainable boating tourism
operators and serves as an eco-iabel.

r Blue Fiag certification is a globaliy recognised eco-
label accorded by non-profit "Foundation for
Environment Education in Denmark" based on 33
stringent criteria.

r The Blue Flag programme was started in France

in t985 and in areas out of Europe in zoor. The

programme promotes sustainable development in
freshwater and marine areas through four main
criteria: water quality, environmental management,

environmentai education and safety.

r It is awarded annually to beaches and marinas in
FEE rnember countries.

. Forty-seven countries currently participate in the
program, and 4,573 beaches, marinas, and boats
have this certification.

. owners/operators of beaches, marinas and boats
are awarded the right to display the Blue Flag

India
r Blue flag certified beaches in india are Kappad

(Kerala), Shivrajpur (Gdarat), Ghoghla (Diu),

Kasarkod and Padubidri (Karnataka), Rushikonda
(Andhra Pradesh.), Golden (Odisha) and
Radhanagar (Andaman & Nicobar Islands),
Kovalam in Tamil Nadu, Eden in Puducherry,
Minicoy I'hundi in Lakshadweep and Kadmat
beach in Lakshadweep.

r The following activities and facilities would be
permitted in the CRZ of the beaches, inciuding
islands, subject to maintaining a minimum
distance of ro mgters from the High Tide Line
(H.rL): ::

r Theyare Portable toilet blocks, .hung. roorns and
showei panels; Grey water treatment plant; Solid
waste management piant; Solar power plant;
Purified drinking water facility; Beach access

pathways; Landscaping lighting;Seating benches

and sit-out umbrellas; Outdoor play I fitness
equipment; CCTV surveillance and control room;
First aid station; Cloak room facility; Safery watch
towers and beach safety equipment; Beach layout,
environment information boards and other
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signages; Fencing, preferabiy vegetative; Parking

facilities; Entry gate, tourist facilitation centre;

and Other associated facilities or infrastructure,

as per requirements of Biue Fiag Certification.

These activities and facilities would be exempt from
prior clearance under the provisions of CRZ

Notification, lsland Protection Zone Notification and

Island Coastal Regulation Zone Notifications.

4.13 ISLAND PROTECTION ZOI-JE

NOTIFICATION, 2011

Why is a separate Island Protection Zone Notification,

zorr required?

There are about 5oo islands in Andaman & Nicobar

and about 3o in Lakshadweep.These two groups of

oceanic islands are home to some of the country's

mostthriving biodiversity hotspots. The A&N Islands

are known for their terrestrial andmarine biodiversity

including forest area which covers 850/o of the

Andaman andNicobar ger:graphical area, while,
l,akshadweep is a coral island. The geographicalareas

of these islands are so small that in rir:st oi the cases

the 5oo metresCoastal Regulation Zone regulations

overlap. Hence, a separate Notificationis being issued

which takes into account the rnanagement of the

entire island(except fcr four islands of A&N which

include North dndaman, Middle Andama*,South
Andaman and Great Nicobar).

The main pbjectives of the IPZ Notification, 2o11are:

. To ensure livelihood security to the fishing

communities, tribals and otherlacal
communities living in the coastal areas;

. To co[serve and protect coastal stfetches aud;

. To promote developrnent in a sustainabie
manner based on scientific principles, taking

into account the dangers ofnatural hazards in
the coastal areas and sea level rise due to global

warming.

4.14. GANGA ACTION PLAN

The Ganga Action Plan was launched on l4thJanuary

rg86 with the main objective of pollution abatement,

to improve water quality by interception, diversion

and treatment of domestic sewage and toxic and

industrial chemical tvastes present, from identified

grossly polluting units entering in to the river'

After reviewing the effectiveness of the "Ganga Action

Plan", the Government announced the "Mission Clean

Ganga" prr:ject on 31st December, zoog with the

objective that by 2o2o, nq rnunicipal sewage and

industrial waste wr:uld be released i.n tire river

without treatment, with the total budget of around

Rs.r5,ooo crore.

The Government also established the National Ganga

River Basin Authority (NGRBA), chaired by the Prime

Minister, with th.e objective to ensure effective

abatement of pollution and conservation of the river

Ganga, by adopting a river basin approach for

comprehensive planning and management.

4.15. NAMAMI GANGA PROGRAM

Accordingly, an Integrated Canga Conservation

Mission called "Namarni Gange" has been proposed

to be set up and a sum of Rs. 2,o37 crores has been

set aside for the purpose of conservation and

improvement of the Ganga.

in addition a surn of Rs. 1oc, crores has been allocated

for developments of Ghats and beautification of River

Fronts at Kedarnath, Haridwar. Kanpur, Varanasi,

A]lahabad, Patna and Delhi in the current financial

year.

Accordingly, Namami Gange approaches Ganga

Rejuvenation by consolidating the existing ongoing

efforts and planningrfor a concrete action plaiifor
future.

The interventions at {ihats and River fronts will
faciiitate better citizen connect and.set the tone for

river centric urban planning process.

Following are proposed to be taken up under
NamamiGange program:

(i) Nirmal Dhara- ensuring sustaiaable municipal

sewage management

. Project prioritization in coordination with
Ministry of Urban DeveloPment,

I
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. Incentive for states to take up projects on
Ganga Main-stem by providing an additional
share of central grants for sewerage
infrastructure.

r Uniform standards for both MoUD scheme and
Namami Gange programme, 10 years
mandatory O&M by the same service provider
at par with NGRBA programme and PPR

Mandatory reuse of treated water

r Expandin8 coverage of sewerage infrastructure
in tl8 urban habitations on banks of Ganga-

estimated cost by MoUD is Rs 5rooo Crores

(ii) Nirmal Dhara- managing sewage from Rural
Areas

r Ministry of Drinking Water and Sanitation
scheme for all Ganga bank Gram Panchayts' (16:z) free from open defecation by zoee, at a
cost of Rs rToo Crores as central share

(iii) Nirmal Dhara- managing Industrial discharge

o Making Zero Liquid Discharge mandatory
r Rationalized water tariff to encourage reuse

r Reai time water quality monitoring

(iv) AviralDhara

r Enforcing River Regulatory Zones on Ganga
Banks \

r Rational agricultural practices, efficient
irrigation methods

o Restoration and conservation ofwetlands
(v) Ensuring ecological rejuvenation by conservation

of aquatic life and biodiversity

(vi) Promotion of Tourism and Shipping in a rationai
and sustainable manner

(vii) Knowledge Management on Ganga through
Ganga Knowledge Centre leading to a Ganga
University of River Sciences

NRI Ganga Fund
NRIs have been a very important contributor to the
development process in India, in areas such as
education, health and preservation ofculture. In this
context, to harness their enthusiasm to contribute

towards the conservation of the river Ganga, NRI
Fund for Ganga wili be set up which will flnance
special projects. NRI Ganga Fund could be setup

under the aegis of Ministry of Overseas Indian Affairs
or Ministry of Finance with focus on funds sourcing
and corpus management.

4.15.1. Clean Ganga fund
The main features of "Clean Ganga Fund (CGF)" are:

Considering that there is a need to increase people's
participation from across the country and abroad, it
is proposed to set up a "Clean Ganga Fund (CGF)'
with voluntary contributions.

. CCF will have the objective of contributing to the
national effort of improving the cleanliness of the
river Ganga with the contributions received from
the residents ofthe country NRIs/ PIO and others.

. CGF will be operated through a bank account by
a Trust to be headed by the finance minister. The
secretariat of the Trust wiil be set up in Ministry
of Water Resources, River Development and Ganga
Rejuvenation under the Mission Director, Clean
Ganga.

. Domestic donors to the fund shall be eligible for
tax benefits as in the case of "swachch Bharat
Kosh". Foreign donors could get suitable tax
exemptions in domestic liw, wherever permissible.

. CGF will explore the possibility of setting up
daughter funds in other jurisdictions/countries
of high donor interest such as USA, UK,
Singapore, UAE,.etc. to enable tax benefits to
donors in their respectivejurisdictions. '1

. CGF will be cataiytic in nature and will identify
and fund specific projects which could be pilot
projects, R&D projects, innovative projects or
other focused projects. The Fund will define
specific and measurable objectives to form the
basis for planning, funding, and evaluation.

Broad activities that will be financed from the
Clean Ganga Fund (CGF) Fund are:
r Activities outlined under the 'Namami Gange'

prograrnme for cleaning of river Ganga.
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r Control of non-point pollution from agricultural
runoff, human defecation, cattle wallowing, etc.

r Setting up of waste treatment and disposal plants

along the river around the cities.

r Conservation of the biotic diversity of the river.

r Community based activities to reduce poiluting
human interface with the river.

r Development of public amenities including
activities such as Ghat redevelopment.

I Research and Development and innovative projects.

o Research and Development projects and innovative
projects for new technology and processes for
cleaning the river.

r Independent oversight through intensive
monitoring and real time reporting.

r Any other activity as approved by the Trust.

4,,i.2. Recent Measures

e Union Environment Ministry has taken up a new

strategy for conservation and rejuvenation of
major river water systems. The new strategy takes

into account the entire river basin, which is

contributing its flow to the particular river stretch

for conservation.

r The present s*rategy for conservation of rivers is
limited only to tackling pollution load from
domestic wastewater and regulation of industrial
pollution. The new approach is a holistic one for
rejuvenation of rivers, wherein water management

and environment management are taken together

for implementation to restore the lost ecology of
the poiluted stretches ofthe rivers.

Arth Ganga
r Arth Ganga signifies a sustainable development

approach centered around economic activities
. linked to the Ganga river.

r The first component encompasses Zero Budget

Natural Farming, advocating for chemical-free

agriculture along both sides of the river for a

distance of ro kilometers, along with the

promotion of cow dung as a natural fertilizer
through the Gobardhan scheme"

r The second aspect focuses on the Monetization

and Reutilization of Sludge & Wastewater' It aims

to repurpose treated water for agricultural use,

industria] purposes, and generating revenue for

Urban Locai Bodies (ULBs).

r Arth Ganga wiil also create opportunities for

livelihood generation by establishing local markets

(haats) where people can sell their regional

products, including medicinal plant! and

Ayurvedic items.

r The fourth element emphasizes enhancing public

participation by fostering greater coilaboration

among the vaiious stakeholders connected with

the Ganga river.

r The model strives to bolster the cultural heritage

and tourism in the Ganga and its surroundings.

This will be achieved through activities such as

boat tourism, adventure sportsl and the

organization of yoga eYents.

r The model aims to promote institutional
deveiopment by empowering local administrations

to enhance water governance practices'

s''s-s@'$s
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p ollution is defined as'an addition or excessive

addition of cerlain materials to the physical

environment (water, air and lands), making it
iess fit or unfit for life'.

5.1. POLLUTANTS
r Pollutants are the materials or factors, which

cause adverse effect on the natural quality ol any

component of the environrnent.

r For example, smoke from industries and

automobiles, chemicals from factories, radioactive

substances from nuciear plants, sewage of houses

and discarded household articles are the aoll"rmon

pollutants. \

5.r.r. Classifications
(i) According to the form in which they persist after

release i*to the environment.

r Primary pollutants: These persist in the form in

which they are added to the environmenl e.g' DDT,

plastic.

r Secondary Pollutants: These are farmed by

interaction among the primary pollutants.

. For exampie, peroxyacetyl nitrate {PAN) is formed

by the interaction of nitrogen oxides and

. hydrocarbons.

(ii) Aceording to their existence in nature.

r Quantitative Pollutants: These occur in nature and

become pollutant when their concentration
reaches beyond a threshold level. E.g. carbon

dioxide, nitrogen oxide'

r Qualitative Pollutants: These do not occur in

nature and are man-made. E.g. fungicides,

herbicides, DDT etc.

(iii) According to their nature of disposai'

r Biodegradable Pollutants: Whste products, which

are degraded by microbial action. E.g. sewage.

r Non-biodegradable Pollutants: Pollutants, which

are not decomposed by microbial action. E'g'

plastics, glass, DDT, salts of heavy metals,

radioactive substances etc',)

(iv) According to origin

r Natural

c Anthropogenic

5.r.2. Causes of Pollution
r Uncontrolled growth in human population

r Rapid industrialization

o Urbanization r

. Unconfolled exploitation of nature. :"

c Forest fires, radioactivity, volcanic eruptions,

strong rvinds etc.,

5"2. AIR POLLUTION
r Air pollution is aggravated because of four

developments: increasing traffic, growing cities,

rapid economic development, and industrialization.

r 'The presence in the atmosphere of one or more

contaminants in such quality and for such

duration as it is injuriotts, or tends to be injurious,
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to human health or welfare, animal or plant iife.,
r It is the contamination of air by the discharge of

harmful substances.

r Air pollution can cause health problems, damage
the environment, property and climate change.

5.2.r. Mqior air pollutants and their sources

Carbon monoxide (CO)

r It is a colourless, odourless gas that is produced by
the incomplete burning of carbon-based fuels
including petrol, diesel, and wood.

r It is also produced from the combustion of natural
and synthetic products such as cigarettes.

r It lowers the amount of oxygen that enters our
biood.

. It can slow our reflexes and make us confused and
sleepy.

Carbon dioxide (COa)

r It is the principle greenhouse gas emitted as a
result of human activities such as the burning of
coal, oil, and natural gases.

Chlorofl orocarbons (CFC)

r These are gases that are released mainly from
air-conditionipg systems and refrigeration.

r When released into the air, CFCs rise to the
stratosphere, where they come in contact with few
other gases, which lead to a reduction ofthe ozone
layer thal protects the earth from the harmful
ultraviolet rays of the sun.

Lead

. It is present in petrol, diesei, lead batteries, paints,
hair dye products, etc. Lead affects children in
particular.

. It can cause nervous system damageand digestive

. problems and, in some cases, cause cancer.

Ozone.

. It occurs naturally in the upper layers of the
atmosphere.

o This important gas shields the earth from the
harmful ultraviolet rays of the sun,

r However, at the ground level, it is a pollutant with
highly toxic effects.

o Vehicles and industries are the major source of
ground-level ozone emissions.

. Ozone makes our eyes itch, burn, and water. It
lowers our resistance to cold and pneumonia.

r Nitrogen oxide (Nox)

. It causes smog and acid rain. It is produced from
burning fuels including petrol, diesel, and coal.

r Nitrogen oxide can rnake children susceptible to
respiratory diseases in winters.

Suspended particulate matter (SpM)
r It consists of solids in the air in the form of smoke,

dust, and vapour that can remain suspended for
extended periods and is aiso the main source of
haze which reduces visibility.

e The finer of these particles, when breathed in can
lodge in our lungs and cause lung damage and
respiratory problems.

Sulphurdioxide (SOz)
. It is a gas produced from burning coal, mainiy in

thermal power plants.
. Sofne industrial processes, such as production of

paper and smelting of metals, produce sulphur
dioxide.

o It is a major contributor to smog and acid rain.

5.2.2. smog
r The term smog was first used (r9o$ by Dr H A Des

Voeux

r Smog has been coined from a combination of the
words fog and smoke. Smog is a condition of fog
that had soot 0r smoke in it.

The Formation of Smog
o Photochemical smog (smog) is a term used to

describe air poliution that is a result of the
interaction of sunlight with certain chemicals in
the atmosphere.
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. One of the primary components of photochemical

smog is ozone,

e Whiie ozone in the stratosphere protects earth
from harmful UV radiation, ozone on the ground

is hazardous to human heaith.

r Ground-level ozone is formed when vehicle
emissions containing nitrogen oxides (primarily
from vehicle exhaust) and volatile organic
compounds (from paints, solvents, printing inks,
petroleum products, vehicles, etc.) interact in the

presence of sunlight.

i&rs;efl ftiir*w {H*2,}
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r Smog refers to hazy air that causes difficult
breathing conditions. It is a combination of various
gases with watrr vapour and dust.

o Its occurrences are often linked to heavy traffic,
high temperatures, and calm winds. During the
winter, wind speeds are low and cause the smoke

and fog to stagnate near the ground; hence
pollution levels can increase near ground level.

r Smoke particles trapped in the fog gives it a

yello{black colour and this smog often settled

over cities for many days.

The effects of smog

o It hampers visibility and harms tle environment.

r respiratory problems

r deaths relating to bronchial diseases'

. Heavy smog greatly decreases ultraviolet
radiation.

. Heavy smog results in the decrease of natural

vitamin D production leading to a rise in the

cases of rickets.

S.2.3. Indoor air Pollution
r It refers to the physical, chemical, and biological

characteristics of air in the indoor environment

within a home, or an institution or commercial

faciiity.

r Indoor air pollution is a concern where energy

efficiency improvements sometimes make houses

relatively airtight, reducing ventilation and

raising pollutant levels.

r Indoor air problems can be subtle and do not

always produce easily recognized impacts on

health.

r Different conditions are responsible for indoor
air pollution in the rural areas and the urban
areas.

(a) Rural
. It is the rural areas that face the greatest threat

from indoor pollution, where people rely on

traditional fuels such as firewood, charcoal, and

cowdung for cooktng and heating. :r
r Burning such fuels produces large amount of

smoke and other air pollutants in the confined

space of the home, resulting in high exposure'

Women and children are the groups most
vulnerable as they spend more time indoors and

are exposed to the smoke.

r AlthouBh many hundreds of separate chemical

agents have been identified in the smnke from

biofuels, the four most serious pollutants are

particulates, carbon monoxide, polycyclic organic
matter, and formaldehyde.

Ground-level ozone is formed through a complex

reaction involving hydrocarbons, nitrogen oxides,

ind sunlight,Itis formed when pollutants released

from gasbline, diesel-powered vehicles and oil-
based solvents react with heat and sunllght.
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(b) Urban
. In urban areas, exposure to indoor air pollution

has increased due to a variety of reasons, such as

r construction of more tightly sealed buildings,

r reduced ventilation,

. the use of synthetic materials for building and

furnishing and

. the use of chemical products, pesticides, and
household care products.

r Indoor air pollution can begin within the building
or drawn in from outdoors.

r Other than nitrogen dioxide, carbon monoxide,

and lead, there are a number of other poliutants

that affect the air quality.

Pollutants

i) Volatile organic compounds

o The main indoor sources are perfumes, hair
sprays, furniture polish, glues, air fresheners,
moth repellents, wood preservatives, and other
products.

r Health effect - irritation of the eye, nose and
throat, headaches, nausea and loss of coordination.

o long term - suspected to damage the lker and
other parts of the body.

\ii) Tobacco

r Smoke generates a wide range of hat'mfui
chemicals and is carcinogenic.

r Health effect - burning eyes, nose, and throat
irritation to cancer, bronchitis, severe asthma, and

a decrease in lung function.

iii) Biological poliutants

r It includes pollen from plants, mite, and hair from
pets, fungi, parasites, and some bacteria. Most of
them are allergens and can cause asthma, hay

fever, and other allergic diseases.

iv) Formaldehyde

. Mainly from carpets, particle boards, and
insulation foam. It causes irritation to the eyes and

nose and allergies.

v) Radqn

r It is a gas that is emitted naturally by the soil. Due

to modern houses having poor ventilation, it is
confined inside the house and causes lung cancers.

vi) Asbestos

vii) Pesticides

5.2.4. Fly Ash
r Ash is produced whenever combustion of solid

material takes place.

r Fly ash is one such residue which rises with the
gases into the atmosphere. Fly ash is a very fine
powder and tends to travel far in the air. The ash
which does not rise is termed as bottom ash.

r Neariy T3o/o of India's total instalied power
generation capaCity is thermai, of which 9o0lo is
coal-based generation, with diesel, wind, gas, and
steam making up the rest.

Composition

r. Aluminium silicate (in large amounts)

e. Silicon dioxide (SiOz) and

3. Caicium oxide (CaO).

r Fly ash particles are oxide rich and consist of
silica, alumina, 'oxides of iron, calcium, and
magnesium and toxic heavy metals like leird,
arsenic, cobalt, and copper.

How it is collected?
r Fly ash is generally captured by electrostatic

precipitators or other particle filtration
equipments before the flue gases reach the
chimneys of coal-fired power plants.

Environmental effects?

" If fly asl'i is not eaptured and disposed off properly,
it can pollute air and water considerably.
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. It causes respiratory problems.

r Fly ash in the air slowly settles on leaves and crops

in fields in areas near to thermal power plants and
lowers the plant yield.

Advantages:

. Cement can be replaced by fly ash upto 3570, thus
reducing the cost of construction, making roads,

etc,

r Fly ash bricks are light in weight and offer high
strength and durability,

o Fly ash is a better fill material for road
embankments and in concrete roads.

o Fly ash can be used in reclamation of wastelands.

r Abandoned mines can be filled up with fly ash.

. Fly ash can increase the crop yield and it also
enhances water holding capacity of the land .

Policy measures of MoEF:

r The Ministry of Environment and Forests vide its
notification in zoog, has made it mandatory to use

Fly Ash based products in all construction
projects, road embankment works and low lying
land filling works within roo kms radius of
Thermal Power Station.

. To use Fly Ash {n mine filling activities within 5o
kms radius of Thermal Power Stations.

o The Fly Ash Management and Utilisation Misdion,

directed'by Mational Green tribunal would be

monitoririg the disposal of annual stock of
unutilised fly ash and will also monitor how
millions of tonnes of fly ash could be utilized in

5.2.5. Effects of air pollution
r. Health ef{ect

the least hazardo\-rs manner and safety measures

could be taken by the power piants.

o A web portal for monitoring cf fly ash generation

and utilisation and a mobile based application
titled 'ASHTRACK" has been launched by the

Government,

Fly ash notification zozr

Fly Ash Notification 2ozr was issued by MoEFCC

under the Environment (Protection) Act t986.

r The notification has maue provision for the

enforcement, monitoring, audit and reporting of
the progress of fly ash utilisation and
implementation by coal thermal powcr plants and

user agencies

r The Notification makes the CPCB and State
Pollution Control Boards (SPCts) / Pollution
Control Committees (PCC) responsible for
monitoring the effective implementation of the
mandates.

o The Notification mandates the individual thermal
power plant t0 upload monthly
information regarding ash generation and
utilisation on its web portal.

r It proh.ibits dumping and disposal of fly ash

discharged from coal or iignite based thermal
power plants on land or into water bodies and

the Centre has made it mandatory for such plants
to ensure roo0/o utilization of ash in an eco-

friendly manner within 3 to 5 years and
introduced for the first time a penalty regime for
non-compliance baspd on polluter pays principle.

:

Sulphur Oxides Thermal power plants
and industries

Eye and throat jrritation, cough, allergies, impairs
enzyme function in respiratory system. Reduces

exchange of gases from lung surface.

Nitrogen Oxides Thermai power plant,
industries and vehicles

Irritation and inflammation of lungs, breathlessness,

impairs enzyme function in respiratory system and
causes bronchitis and asthma"
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Health Effects

Suspended Particulate
Matter (SOM)

Vehicular emissicns and
burning of fossil fuels

Lung irritation reduces development of RBC and cause

pulmonary malfunctioning.

Carbon Monoxide Vehicular emissions and
burning of fossil fuels

Difficulty in breathing, severe headaches, irritation to
mucou$ membrane, unconsciousness and death

Carbon Dioxide Burning of fossil fuels Impairs reflexes, judgment and vision, severe headaches
and heart strain.

Smog Industries and vehicular
pollution

Respiratory problems and intense iritation to the eves.

Ozone Automobile emissions Breathiessness, asthma, wheezing, chest pain,
emphysema and chronic bronchitis.

Chlorofluorocarbons Refrigerators, sprays,
emissions from jets

Depletion of stratospheric ozone layer, global warmiitg.

Hydrocarbons Burning of fossil fuels Carcinogenic effect on lungs, kidney damage,
hypertension, respiratory distress, irritation of eyes,
nose and throat, asthma, bronchitis and impairs
enzyme function in respiratory system.

Tobacco Smoke Cigarettes, cigars etc. Chronic bronchitis, asthma and lung cancer, irritation
of eyes, nose and throat.

Mercury Industries Nervous disorders, insomnia, memory loss, excitability,
irritation, tremor, gingivitis and minanrata disease.

Lead Leaded petrol emissions Damage to brain and central nervous system, kidneys
and brains, impaired intelligence and interference with
development of RBCs,

Cadmiunl lndustries Affects the heart

Silica dust Silicon quarries Silicosis affects the lunge

Cotton dust Cotton textile factories Byssinosis involves destruction oflung tissues, chronic
cough, bronchitis and emphysema.

Asbestos dust Asbestos mining, asbestos
sheet manufacturing

Asbestosis which involves seyere respiratory problems
and may lead to cancer.

Radioactive pollutants Cosmic rays, x-rays, beta
rays, radon and radium

Destroy living tissues and blood cells; affect cell
membrane and cell enzyme functions, leukemia, and
permanent genetic changes.

Coal dust and particles Coal mines Black lung cancer, pulmonary fibrosis which lead to
respiratory faiiure.
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IL Effects on Vegetation

r retard photosynthesis.

r Sulphur dioxide causes chlorosis, plasmolysis,

membrane damage and metabolic inhibition.

r Hydrocarbons such as ethylene cause premature
leaf fall, fruit drop, shedding of floral buds, curling
of petals and discoloration of sepals.

o Ozone damage chlorenchyma and thus destructs

the foliage in large number of plants.

IIL Effects on Animals

IV. Detoriation of materials

V. Aesthetic Loss

5.2.6. Control Measures

t, Policy measures

z, Preventive measures:

c Selection of suitable fuel (e.g.fuel with low sulphur
content) and its efBcient utilization

r Modifications in industrial processes and/or
equipments to reduce ernission.

r Selection of suitable manufacturing site and
zoning. €.g. setting of industries at a distance of
residential areas, instailation of tall chimneys.

Control measuresi

(i) destroying the poilutants by thermal.or catalytic
combustion

(ii) conver$ion of the pollutants to a iess toxic form

(iii) collection ofthe pollutant

r Different types of air pollutants can be eliminated

/ minimised by following methods:

a) Control of particulate matter: Tlvo types of
devices - arresters and scrubbers are used to
remove particulate pollutants frorn air. These are

arresters and scrubbers.

i. Arresters: These are used to separate particulate
. matters from contaminated air.

ii. Scrubbers: These are used to clean air for both

dusts and gases by passing it through a dry or
wet packing material.

b) Control ofGaseous Pollutants:

The gaseous poilutants can be controlled through the

techniques of Combustion, absorption and adsorption'

c) Control of Automobile Exhaust

i. use of efficient engines (e.9. multipoint fuel

injection engine).

ii. Catalytic converter filters in the vehicles can

convert nitrogen oxide to nitrogen and reduce the

potential hazards of NOx.

iii. use of good quality automobile fuels

iv. use of lead free petroi.

v. Use of eompressed natural gas (CNG).

5.2.7. Government Initiatives
(a) National Air Quality Monitoring Programme

e In India, the Central Pollution Control Board

(CPCB) has been executing a nationwide
programme of ambient air quality monitoring
known as National Air Quality Monitoring
Programme (NAMP)^

o The National Air Quality Monitoring Programme
(NAMP) is undertaken in India

(i) to determine status and trends of ambient air
qualitY;

(ii) to ascertain the compliance of NAAQS;

(iii) to identify non-attainment cities;

(iv) to understand the natural process ofcieaning in

the atmosphere; and

(v) to undertake preventive and corrective measures.

r Annual average concentration of SOx levels are

within the presCribecl National Ambient.$ir

Quality Standards (NAAQS).

r This reduction from earlier levels is due to various

measures taken, including the use of CNG in
public transport in Delhi, the reduction ofsulphur
in diesel and use of LPG instead of coal as a

domestic fuel.

r A mixed trend is observed in NOz levels due to

various measures taken for vehicular pollution

control, such as stricter vehicular emission norms

being partially offset by increased NOx leveis clue

tn the use of CNG in urban transport'
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First Functional Smog Tower of India, situated at

Anand Vihar in New Delhi is of downdraft type, i.e.

polluted air comes in from the top of the tower and

clean air comes out of the bottom is intended for
localised reduction in air pollution (Particulate
Matter). The tjhratlon systen:t used in the tower has

been designed by University cif Minnesota with an

expected efficiency nf 9oo/0.

r Total suspended particulates, however, are still a
matter of concern in several urban and semi

urban areas.

(b) National Ambient Air Quality Standards
(NAAQS)

r National Ambient Air Quality Standards (NAAQS)

were natified in the year rgSz; duly revised in
r$g4 based on health criteria and land uses.

r The'NAAQS have been revisited and revised in
November aoog for ra pollutants, which include

r. sulphur dioxide (SOz),

z. nirogen dioxide (N0e),

3. particulate matter having size less than xr micmn
(PMro),

4. particulate matter having size less than e.5
micron (pMq.s),

\5. Oz0ne,

5. iead,

T, carbon'monoxide (CO),

8. arsenic,

S. nickel,

t0, benzene,

1t. *mmonia, and

te. benzopyrene.

(c) National Air Quality Index

. National Air Quality index 'aras launched by the

Prime Minister in April, 2015 starting with r4

cities to disseminate air qualit:y inforrnation. The

AQI has six categories of air quality, viz Good,

Satisfactory, Moderately Polluted, Poor, Very Poor

and Severe w:Ih distinct colour scheme. Each of

these categories is associated with likely health

impacts. AQI considers eight pollutants (PMro, PM

2.S, NOz, SOz, C0, 03, NH3 and Pb) for which (up

to z4-hourly averaging period) National Ambient

Air Qtality Standards are prescribed.

(d) I$atir:i*al elean Air Programme (NCAP)

o The NC"4P wili be a mid-term, five-year action

plan iaunehe<i in ecrg. However, the studies

indicate thar significant outcome in terms of air
poliution initiati,.res are visibie only in the long-

ferm, and hence the programme may be further
extenrieri ro a ir:*ger time horizon after a mid-
ierm r*view oi the outcomes.

r Ob-iective-Coryrprehensive mitigation actions for
prevention, control and abatement of air pollution
besides augmenting the air quality monitoring
nrf!v.,)rk across the country and srengthening the
&wareneafl and capacity building activities.

r lhrget - The tentative national ievel target of zo0lo-

3o0lo reduction of PM 2.5 and PM ro concentration
by eaz4 is proposed under the NCAP taking zorT
as the base year in t3a non attainment cities in z5
states. In September zoiz, the Centre set a new
farget o{ a 4a0/o reduction in particulate matter
concentration by zoa6.

I 'Ihe approach for NCAP includes collaborative,
multi- scale and croes-sectoral coordination between
the relevant central ministries, state governments

and local hcdies and will partner with multilateral
and bilateral international organizations, and
philanthronic foundations and leading technical
institutions tr: achieve its outcomes.
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S.2.8. Air Pollution in India
r India's air pollution, ranked among the worst in

the world is adverseiy impacting the lifesparr of its

citizens, reducing most Indian lives by over three
years - WHO.

r Over half of India's population - 7oo miliion
people - live in areas where fine particulate matter
pollution is above India's standards for what is
considered safe - 'Economic & Political Weekly'

o Of the world's top zo polluted cities, 13 are in
India. Air pollution slashes life expectancy by 3.2

'years for the 7oo million Indians who live in cities.

c 2ot4 global analysis of how nations tackle
environmental challenges has ranked India r55

among r77 nations and labelied the country's air
quality among the worst in the world.

r India is placed as the 'bottom performer" on

several indicators such as environmental health

impact, air quality, water and sanitation and

india's environment health severly lags behind the
BRICS nations - Environmentai Performance
Index zor4.

r The Ganga and Yamuna are ranked among the
world's ro most polluted rivers.

. Despite the directives of the National Green
Tribunal, civ\c agencies continue to allow
concretisation in green belts. Booming real estate

and dernand for housing units is leading to change

ofland use and shrinkage of natural conservation

zones such as forests, water bodies, wastelands,

sanctuaries, groundwater rechargeable areas.

r Mindless concretisation of ground and green belts

and booming real estate has led to heat island
effect - short-wave radiations emanate from
concrete surfaces at night time. Concretisation
prevents ground water recharge thus depleting
green cover. Tall buildings also block winds

' thereby reducing their cooling effect. Excessive

concretisation also leads to weakening of trees.

r The environmental crisis in India is rnany-sided

and multi-faceted which has to tre addressed on

different fronts and by a variety. of different actors,

We need to harness scientific and social-scientific

expertise to develop and proniote eco-friendly
technologies in construction, energy, water
management, industrial production and
transportation. Scientific innovation needs to be

complemented by legislative change as well as by

changes in social behaviour,

S.a.g. Measures to control/ mitigate Delhi
Air pollution
The city needs an implementation strategy to I

r Reduce traffic and vehicles,

r Cut dieselization,

. Scale up integrated public transport,

o Facilitate walking and cycling,

o Tax poiluting modes,

r Decide to implement Bharat Stage IV full fledgedly

r Put controls on other pollution sources.

r Implement odd-even policy and other such

policies.

5.2.10. Bharat stage norms

Bharat Stage Emission Standards, ofterr referred to
as BS norms, are government-set regulations aimed

at controlling the release bf air pollutants from
various motor vehicles, including motorcycles, cars,

and trucks, The responsibility for implementing these

standards lies with the Central Pollution Control
Board (CPCB), operating under the purview of the

Ministry of Environment, Forest and Climate Change

(MoEF&CC).

Following a Supreme Court ruling the sale and

registration of motor vehicles compliant with BS-IV
(Bharat Standard IV) emissions standards have been

prohibited in India. Instead, the country is

transitioning to the more stringent BS*VI (Bharat

Standard VI) emission norms, which were scheduled

for implementation in zozo. Bharat stage emission

norms in India are closely aligned rvith European

ernissiein standards.

A11 Rights ReseNed. No part of this naterial ma,v be reproducecl in anv form or by any me ans, rlithout permission in lrriting. ffi

ir,;; w'
U ENVIH N.}trENf



BS VI norms
As of April 1, za2o, the current emission standard in
India mandates that all newly manufactured, sold,
and registered cars in the country must adhere to the
BS-VI norms.

r BS-VI engines emit particulate matter (PM z.S)

within a range of 20 to 4a micrograms per cubic
meter"

r The amount of sulfur released into the atmosphere
by BS-Vl-compliant engines has been significantly
reduced, decreasing from 5o parts per million
(ppm) to just 10 ppm.

r For diesel engines, there is a 7oo/o reduction in
nitrogen oxide emissions, while peirol engines see

a 25010 reduction'

r The implementation of these standards leads to
reduced ernissions resulting from incomplete fuei
combustion due to improved fuel combustion.

r Car manufacturers are required to install three
new types of equipment in vehicles to lower
emissions:

r Diesel Particulate Filter (DpF)

r Selective Catalyric Reduction (SCR) system
r L,ean NOx trap (LNT)

r India is introducing Real Driving Emission (RDE)
testing for th! first time to measure a vehicle's
emissions under actual driving conditions" ,

r Additionaliy, Onboard Diagnostics (OD) has been
made mandatory for all automobiles,

S.2.1r. Commission for Air Quality Management
(CAQM)

r Commission for Air Quality Managemenr (CAQM)

in NCR and adjoining areas has set up a Decision
Support System (DSS) having a web, GIS and
multi-model based operational and planning

. decision support tool.

r This tool will help irnmensely in capturing the
static and dynamic features of the emissions from
various sources.

r It will have an integrated framework to handle
both prirnary and seconclary pollutants using
chemical transport model.

r The system will also be able to handle the source

specific interventions with the framework to

estimate benefits of interventions and will focus

on presenting the best results in a comprehensive
user friendly and sirnple format for different users.

. Upon identification of feasible interventions, the
artificial inteiiigence based expert system which
has a hierarchical data base of simulated scenarios,
potentially assessing fhe impact of the identified
feasible interventicn wouid be implemented by the
regulatory organization such as CPCB and state
PCBs"

r "lhe on-field impiementation is monitored by
credible citizen watch groups and professional
NGOs independently.

o Finally, air quality data collected in the vicinity of
the area rvhere intervention is implemented wiil
be analysed io understand the real-world benefits
of such intervention.

5.3. ENVIRONMENT (PRoTECTIetr)

. As compared to all other Oa.rrou, laws on
environment protection, the' Environment
(Protection) Act, Lq86 is a more effective and bold
measure to fight the problem of pollution.

r The genesis ofthe Environmental (protection) Act,
1986, thus, is in Article 48A [Directive principles

of State Policy) and Article S1A (g) (Fundamental
Duties) of the Indian Constitution.

r The Act empowers the Central Government to take
all appropriate measures to prevent and control
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pollution and to estabiish erfective machinery for
the purpose of protecting and improving the
quality of the environment and protecting
controlling and abating environmental pollution.

r The Central Government or any other perscn iiuly
authorised is empowered to collect the samples of
air, water, soii or other substances as evidence of
the offences under the Environment {Frotecticn)
Act, 1986.

r The Act prescribes a special pracedure for
handling hazardous substances and the concerned

person has to handle the hazardous substances

according to the procedure of the Act.

r The Environment (Protecticn) Act, 1986 has

relaxed the rule of olocus Standi" and because of
such relaxation even a common citizen can
approach the Court provided he has given a notice
of sixty days of the alleged offence and his
intention to make a compiaint to the Central
Government or any other competent authority.

r This Act also empowers and authorises the Central
Government to issue directions for the operation
or process, prohibition, closure, or regulation of
any industry. The Central Government is also
authorised tc stop, regulate the supply of electricity
or water or any other service directly without
obtaining the qrder of the Court in this regard.

r The Act consists of and deais with more stringent
penal provisions. The minimum penalty for
contravehtion or violation of any provision of the
Iaw is an imprisonment for a term which may
extend to five years or line up to one lakh rupees,

or both. The Act also provides for the further
penalty if the failure or rontravention continues
after the date of convictian. It is Rs. 5ooo/- per

day. If the failure of contravention continues
beyond the period of one year, then the offender
is punished with impriscnment Ior a term which
may extend to seven years.

.' The Environment (Protection) Act, 1986 grants

imniunity to the officers of the Government for
any act done under the provisions of this Act ar
under the powers vesteC in the*r cr functions
assigned to rhem under this Aci.

r The Act debars the Civil Courts from having any

jurisdiction to entertain any suit or proceeding in
respect of an action, direction, order issued by

Central Government or other statutory authority

under this Act.

o Under the Act, there will be supremacy of
prcvision. In other words, the provisions of this

Aci and the rules or orders made under this Act

shall have effect and supremacy over anything

inconsistent contained in any enactment other

than this Act.

Environment protection act amendment 2tr22

r The clause allowing for imprisonment will be

replaced with a requirement to pay fines instead.

r The proposed fines, as an alternative to

imprisonment, are significantly higher, ranging
from 5 lakh to 5 crore rupees in cases of
contraventions of the Act.

r However, for severe violations resr"riting in
grievous injury or loss of life, the offenders will be

subject to the provisions ofthe Indian Penal Code,

186o, along with Section z4 of the EP Act.

r This elimination of prison terms also applies to

the Air Act, which is the primary legislation

addressing air pollution, and the Water Act, which

deais with violations related to water bodies.

r An "adjudication officer' will be appointed to
determine penalties in cases of environmental
violations, such as failing to submit reports or

provide requested innformation. :i
r The funds collected as penalties Gilt be directed

to an "Environmental Protection Fund."

5.4. WATER POLLUTION
. hddition of certain substances to the water such

as organic, inorganic, biological, radiological, heat,

which degrades the quality of water so that it
becomes unfit for use'. Water poll$tion is not only

confined to surface rvater, but i:t has also spread to
ground water, sea and ocean.
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5.4.1. Sources

Tlpes of sources

r. Point Sources

c [t is directly attributable to one influence. Here
pollutant travels directly from source to water.
Point sources are easy to regulate.

z. Diffuse or non-point source.

r it is from various ill defined and diffuse sources.

. They vary spatially and temporally and are difficult

to regulate.

r The main sources of water pollution are as fnllows:

t) Community waste water: Include discharges irom

houses, commercial and inclusfial establishments

connected to puhlic sewerage systern.'I'he servage

contains human and animal excreta, food residues,

cleaning agents, detergents and other wastes.

z) industrial Wastes: The industries discharge
. several inorganic and organic poilutants, which

may prove highly toxic to the liviirg beings.

3) Agricultural sources:
r Fertilizers contain major plant nutrients such as

nitro6;en, phosphorus and potasslum.

l
r Excess fertilizers may reach the ground water by

leaching or may be mixed with surface water of
rivers, Iakes and ponds by runoffand drainage.

r Pesticides include insecticides, fungicides,
herbicides, nernaticides, rodenticides and soil
fumigants.

r They contain a wide range of chemicals such as

chlorinated hydrocarbons, organophosphates,
metallic salts, carbonates, thiocarbonates,
derivatives of acetic acid etc. Many of the pesticides
are non-degradable and their residues have long
life.

Mining Mine Wastes: Chlorides, various metals,
ferrous sulphate, sulphuric acid, hydrogen
sulphicle, ferric hydroxide, surface wash offs,
suspended solids, chlorides and heavy metals.

Iron and Steel Suspended solids, iron cyanide, thiocyanate,
sulphides, oxides of copper, chromium,
cadmium, and mercury.

Oil, phenol and neplha

Chemical Plants Various acids and alkalies, chlorides,
sulphates, nitrates of metais, phosphorus,
fluorine, siiica and suspended particles.

Aromatic compounds solvents,
organic acids, nitro compound dyes,

etc.

Pharmaceutica] Proteins, carbohydrates, organic
solvent intermedlate produ€ts,
drugs and antibiotics

Soap and Detergent

\

Tertiary ammonium compounds alkalies Flats and fatty acids, glycerol,
poiyphosphates, sulphonated
hydrocarbons.

Food processing Highly putrescible organic matter
and pathogens

Paper and fulp Suiphides, i:leaching liquors. Cellulose fibres, bark, woods sugars
organic acids.

Putrescibility is the process of decompositioa of
organic matter present in water by microorganisms
using oxygen.
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. The animal excreta such as dung, wastes from
poultry farms, piggeries and slaughter houses etc.

reach the water though run off and surface
leachlng during rainy season.

4) Thermal Pollution:

r The main sources are the therrilal and nuclear
power plants. The power piants use water as

coolant and release hot waters to lhe original
source. Sudden rise in temperatue kills fishes and
other aquatic animals.

5) Underground water polltetion;

r In India at many places, xhe ground r,vater is
threatened with contami*ation due to seepage
from industrial and municipal lvastes and
effluents, sewage channels and agricult;rai runoff.

6) Marine pollution:

. dceans are the ultimate si*k oi ;ili rraiural anci

manmade pollutants. Rivers discharge their pcrlir:tants

into the sea. The sewerage and garbage ofcoastai cities

are also dumped into the sea, The other sources of
oceanic pollution are navigational discharge of oil,

grease, detergents, sewage, garbage and radicaetive

wastes, off shore oil mining, oil spills.

S.4.2. Effects of Water Pollution

r. Effect$ oa aquatic eco$ystem:

il Polluted water reduces Dissolved Oxygen {DO)

content, thereby, elimiaates sensitive organisms

like plankton, molluscs and fish etc.

ii) Biocides, polychlorinated biphenyls (PCBs) and

heavy metals directly eliminate sensitive aquatic

orgdnisms"

iii) Hot waters discharged frorn ineiustries, when

added to water bodies, lowers its DO content.

z. Effects on human health:

. The polluted water usually contains pathogens iike

virus, bacteria, parasitic protozoa and lvorms,

therefore, it is a source of water i:orne diseases

likc jaundice, cholera, typhoid, amoebiasis etc.

t

f

,t

I

Hcwever a few tolerant species like Tilbifex (annelid

worm) and some insect larvae rnay survive in

highly poilute* water with low DO content. Such

species are recogni*ed as indicator species for
polluted water.

0ilSpitts
o Oil spills is pne of the most dangerous of all

water pollutints.
r Oil spiils from tankers at $ea or leaks from

undergrcund storage tanks on land are very
difficult to controi as cil tends tc spread very
fast, affecting a large area in a very short time.

r On iand crude is transported through pipelines

or tankers which can get damaged and spew out
crude oil over the land, thereby contaminating
ir.

r Since crude oil is lighter than water, it floats on
the surface and poses the threat of swift-
spreading fire.

. Oil spills at sea decrease the oxygen level in the
wdter and cause harm to the organisms.

r Oil spiils are also a source of air and
groundwater pollution.
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. Mercury conlpounds in waste water are converted
.by bacterial action into extremely toxic methyl
mercury, which can cause numbness of limbs, Iips
and tongue, deafness, blurring of vision and
mental derangement.

. Waler contaminated with cadmium can cause itai
itai disease also called ouch-ouch disease (a

painful disease ofbones andjoints) and cancer of
lungs and liver,

r The compounds oflead cause anaemia, headache,
loss of muscle power and biuish line around the
gum.

3. Hazards of ground water pollution:
i. Presence sf excess nitrate in drinking water is

dangerous for human health and may be fatal for
infants.

ii. Excess fluoride in drinking water causes neuro-
muscuiar disorders, gastro-intestinai problems,
teeth deformity, hardening of bones and stiff and
painful joints (skeletal fluorosis).

iii. Over exploitation of ground water may lead to
leaching of arsenic from soil and rock sources
and contaminate ground water. Chronic
exposure to arsenic causes black foot disease. It
also causes diarrhoea, peripheral neuritis,
hyperkerotosis and also lung and skin cancer.
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DO, BOD, COD

. Presence of organic and inorganic wastes in
water decreases the dissolved Oxygen (DO) con-
tent of the watcr. Water having DO content
below 8.o mg L-r may be considered as con-
taminated. Water having D0 content below. 4.o
mg L-r is considered to be highly polluted" DO
content of water is important for the survival
of aquatic organisms. A number of factors like
surface turbulence, photosynthetic activity, Oe
consumption by organisms and decomposition
of organic matter are the factors which deter-
mine the amount of D0 present in water.

r The higher amounts of waste increases the rates
of decomposition and Oz consumption, thereby
decreases the D0 content ofwater. The demand
fdr 02 is directly related to increasing input of
organic wastes and is empressed as biological
oxygen demand (BOD) of water.

. Water pollution by organic wastes is measured
in terms of Biochemical Oxygen Demand (BOD).

BOD is the amount of dissoived o:'3gen needed
by bacteria in decomposing the organic wastes
present in water. It is expressed in miiligrams
of oxygen per litre nf rvater.

r The higher value of BOD indicates low DO con-
tcnt of water, Since BOD is limited to biodegrad-
abie materials only Therefore, it is not a reliable
method pf measuring pollution load in water.

o Chemicah oxygen demand (COD) is a slightly
better mode used to measure pollution load in
water. It is the measure of oxygen equivalent of
the requirement of oxidation of total organic
matter (i.e. biodegradable and non-biodegrada-
ble) present in water.

A cripling deformity called Minamata disease due
to consumption of fish captured from mercury con-
taminated Minamata Bay in Japan was detected in
1952.

r Excess nitrate in drinking water reacts with
hemoglobin to form non-functional methae-
moglobin, and impairs oxygen transport. This
condition is called methaemoglobinemia or
blue baby syndrome.

r Higti concentration of fluoride ions is present
in drinking water in 13 states of India. The.
maximum level of fluoride, which the hu*"al
body can tolerate is i.5 parts per million 1mg1r
of wate r). lnng terrn ingestion of fluoride ions
causes fluorosis.
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. Arsenic contamination is a serious problem (in
tube well dug areas) in the Ganges Delta, west
bengal causing serious arsenic poisoning to iarge

numbers of people. A zooT study found that over

r37 million people in more than 7o countries are

probably affected by arsenic poisoning of drink-

. ing water,

4. BiologicalMagnification

5. Eutrophicaiton

S.4.3. Control Measures

r) Riparian buffers

z) Treatment of sewage water and the industrial
effluents should be done before releasing it into
water bodies.

:) Hot water should be cooled before release from
the pbwer plants

4) Domestic cleaning in tanks, streams and rivers,
which supply drinking water, should be
prohibited.

5) Excessive use of fertilizers and pesticides should
be avoided.

6) Organic farming and efficient use of animal
residues as fer(ilizers.

7) Water hyacinth (an aquatic weed) ean purify
water by taking some toxic materials arid a
number of heavy metals from water.

8) Oil spills in water can be cleaned with the hetp of
bregoli - a by-product of paper industry
resembling saw dust, oil zapper, micro-organisms.

The steps taken i:y the Government to address the
issues of water pollution include the following:-

i. Preparatian of action plan for sewage
management and restoration of water quality in
aquatic resources by State Governments;

ii.' installadon of Online Effluent Monitoring System

to check the discharge of effluent directly into the
rivers and water bodies;

iii. Setting up of monitoring netwcrk for assessment
of water quality;

iv. Action to comply with effluent standards is taken

by SPCBs / PCCs to improve the water quality of
the rivers;

v. Financial assistance for installation of Common

Effluent Treatment Plants for cluster of Small

Scaie Industrial units;

vi. Issuance of directions for implementation of Zero

Liquid Discharge;

vii. Issuance of directions under Section 5 of
Environment (Protection) Act, 1986 to industries
and under Section r80Xb) of Watcr (Prevention

and Control of Pollution) Act, 1974;

viii.lmplementation of National Lake Conservation
Plan (NLCP) and National Wetland Conservation
Programme (NWCP) for conservation and
management of identified lakes and wetlands in
the country which have been merged in
February, zor3 into an integrated scheme of
National Plan for Conservation of Aquatic Eco-

systems (NPCA) to undertake various
conservation activities including interception,
diversion and treatment of waste water, pollution
abatement, lake beautification, biodiversity
conservation, education and awareness creation,
community participation etc.

5.5. THERMAL POLLUTION
Thermal pollution is the rise or fall in the temperature

of a natural aquatic environment caused by human

influence. This has hecome an increasing and the

most currenf pollution, owing to the increasing call

of globalization everywhere 
1l

Therrcal pollution is caused by either- dumping hOt

water from factories and power plants or removing
trees and vegetation that shade streams, permitting
sunlight to raise the temperature of these waters,

reiease ol cold water which lowers the temperature.

Like other forms of water pollution, thermal pollution
is widespread, affecting many lakes and vast numbet:s

of strear[s and rivers in various parts of the world.

5.5.1. Major sources
. power plants creating electricity fronr fossil fuel

. r'ater. as a cooling agent in industrial facilities
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r deJbrestation of the shoreline

r soil erosion

S.S,z. Ecological Effects - Warm Water

The change in temperature impacts organisms by

(a) decreasing oxygen supply, and

(b) affecting ecosystem composition.

*arm water contains less oxygen. Elevated
temperature typically decreases the level of dissolved
oxygen (DO) in water. So there is decrease in rate of
decomposition of organic matter. Green algae are
replaced by less desirable blue green algae. Many
animals fail to multiply.

it also increases the metabolic rate of aquatic animals
results in consumption of more food in a shorter time
than if their environment were not changed. An
increased metabolic rate rfiay result in food source
shortages, causing a sharp decrease in a population.

Changes in the environment may also result in a

migration of organisms to another, more suitable
environment and to in-migration of fishes that
normally only live in warmer waters elsewhere. This
leads to competition for fewer resources; the more
adapted organisms moving in may have an advantage
over organisms that are not used to the warmer
temperature. As a result one has the problem of
compromising {ood chains of the old and new
environments. Biodiversity can be decreased as a

resu lt.

Temperature changes of even one to two degrees
Celsius can cause significant changes in organism
metabolism and other adverse cellular biology effects.
Principal adverse changes can jnclude rendering cell
walls .less permeable lo .necessary osmosis,
coagulation of cell proteins, and alteration of enzyme
metabolism.'Ihese cellular level effects can adversely

affect mortality and reproduction.

Primary producers are affected by warm water
because higher water temperature increases plant
growlh rates, resulting in a shorter life span and
species overpopulation. This can cause an algae
bloom which reduces the oxygen levels in the water.

The higher plant density results in reduced light
intensity, decreases photosynthesis and leads to an
increased plant respiration rate. This is similar to the

eutrophication.

A large increase in temperature can lead to the
denaturing of life-supporting enzymes by breaking
down hydrogen- and disulphide bonds within the
quaternary structure of the enzymes. Decreased

enzyme activity in aquatic organisms can cause
problems such as the inability to break down lipids,
which ieads to malnutrition.

5.5,3. Ecological Effects * Cold Water
Thermal pollution can also be caused by the release
of very cold water from the base of reservoirs into
warmer rivers. This affects fish (particularly their
eggs and larvae), macroinvertebrates and river
productivity.

5.5.4. Contrnl Measures

Instead of discharging heated water into lakes and
streams, power plants and factories can pass the
heated water through cooling towers or cooling
ponds, where evaporation cools the water before it is
discharged.

Nternatively, power plants can be designed or refitted
to be more efficient and to produce less waste heat in
the first place.

Cogeneration - process through which, the excess
heat energy from generating electriciry can be used
in another manufacturinE process that needs such
energy. Where homes or other buildings are iocg.fed

near industrial plants, waste hot waler can be used
for heating-an arrangemenr often found in
Scandinavian towns and cities, and proposed for use
in China.

To prevent thermal pollution due to devegetation, the
prescription is simple: do not devegetate and leave

strips of trees and vegetation along streams and
shorelines.

Ail efforts to csntrol erosion also have the effect of
keeping water clearer and, thus, cooler.
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5.6. SOIL POLLUTION
r Soil is a thin layer of organic and inorganic

materials that covers the Earth's rocky surface.

Soil poilution is defined as the 'addition of
substances to the soil, which adversely affect
physical, chemical and biological properties of soil

and reduces its productivity.'

o it is build-up of persistent toxic compounds,

chemicals, salts, radioactive materials, or disease

causing agents in soil which have adverse effects

on plant growth, human and animal health.

r A soil pollutant is any factor which deteriorates
the quality, texture and mineral content of the soil

or which disturbs the biological balance of the

organisms in the soil.

5.6.r. Causes

r Indiscriminate use of fertilizers, pesticides,

insecticides and herbicides

r Dumping of large quantities of solid waste

r Deforestation and soil erosion.

r Pollution Due to Urbanisation

5.6.2. Source

i. Industrial Wastest

r Industrial w$te includes chemicals such as

mercury, lead, copper, zinc, cadmium, cynides,

thiocynates, chromates, acids, alkalies, organic

substances etc.

ii. Pesticidesl

r Pesticides are chemicals that include insecticides,

fungicides, algicides, rodenticides, weedicides

sprayed in order to improve productivity of
agricuiture, forestry and horticuiture.

iii. Fertilizers and manurest

r Chemical fertilizers are added to the soil for

. increasing crop yield. Excessive use of chemical

fertilizers reduces the population of soil borne

organism and the crumb structure of the soii,

productivity of the soil and increases salt content

of the soil.

iv. Discardedmaterials:

r It includes concrete, asphalt, rungs, leather, cans,

plastics, glass, discarded food, paper and

carcasse$.

v. Radioactive wastesi

r Radioactive elements from mining and nuclear

power plants, find their way into water and then

into the soil.

vi. Other pollutants:

r Many air poilutants (acid rain) and water

pollutants ultimately become part of the soil and

the soil aiso receives some toxic chemicals during

weathering ofcertain rocks. lin box]

5.6.3. Tlpes of Soil Pollution

i. Agricultural Soil Pollution

II. Pollution due to industriai ef{luents and solid

wastes

IlL Pollution due to urban activities

5.6.4. Effects of soil pollution on

i) Agriculture

r Reduced soil fertility

r Reduced nitrogen fixation

r increased erosion

r Loss ofsoil and nutrients

r Reduced crop yield
!

e lncreased salinity : I

r Deposition ofsilt in tanks and ieservoirs

ii) Health

. Dangerous chemicais entering underground

water

r Bio magnification

r Release of pollutant gases

r Release of radioactive rays causing health

problems
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iii) Environment

o Reduced vegetation

r Ecological imbalance

r Imbalance in soil fauna and flora

iv) Urban areas

r Clogging of drains

r Inundation of areas

r Foul smell and release ofgases

o Waste management problems

r Controi measures

r Reducing chemical fertilizer and pesticide use

r Use of bio pesticides, bio fertilizers.
r Organic farming
r Four R's: Refuse, Reduce, Reuse, and Recycle

r Afforestation and Reforestation

. S'olid waste treatment
r Reduction ofwaste from construction areas

5.7. NOISE POI,LUTION
r Noise poliution is an unpleasant noise created by

people or machines that can be annoying,
distracting, intrusive, and/or physically painful.

r Noise pollution comes from sources such as "road
traffic, jet planes, garbage trucks, construction
equipment, manufacturing processes, Ieaf blowers,
and boom boxes."

r Sound is measured in decibels (dB). An increase
of about ro dB is approximately double the
increase in loudness,

r A person's hearing can be damaged if exposed to
noise levels over 75 dB over a prolonged period of
time. The World Health Organization recommends
that the sound level indoors should be less than 3o
dB.

5.7.r. Ambient Noise Level Monitoring
r Noise Pollution (Control and Regulation) Rules,

zooo define ambient noise levels for various areas
as follows:

Category of
Area,/Zone

Limits in
dB(A) Ieq

DayTime Night Time

6 a.m" to
ro p.m.

10 p.m to
6 a.m

A. Iildustrial Area 75 7a

B. Commercial Area 65 55
C. Residential Area 55

D. Silence Zone 5o 40

r The Government of India on Mar zorr launched a
Real time Ambient Noise Monitoring Network.
Under this network, in phase- I, five Remote Noise
Monitoring Terminals each have been installed in
different noise zones in seven metros (Delhi,
Hyderabad, Kolkata, Mumbai, Bangalore, Chennai
and Lucknow).

r In Phase II another 35 monitoring stations will be
installed in the same seven cities. phase III will
cover installing go stations in 18 other cities.

r. Refuse

r Instead of buying new containers from the
market, use the ones that are in the house.
Refuse to buy new items though you may think
they are pretNer than the ones you already have.

z. Reuse

r Do not,throw alvay the soft drink cans or the
bottles;.cover them with homemade paper or
paint on them and use them as pencii stands or
small vases.

3, Recycle

r Use shopping bags made of cloth or jute, which
can be used over and over again. Segregate your
waste to make sure that it is collected and taken
for recycling.

4. Reduce

. Reduce the generation of unnecessary waste,
e.g. carry your own shopping bag when you go

to the market and put all your purchases

Four R's

into it.
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r Phase-I[ cities are Kanpur, Pune, Surat, Ahmedabad,

Nagpur, Jaipur, Indore, Bhopal, Ludhiana, Guwahati,

Dehradun, Thiruvananthpuram, Bhubaneswar,
Patna, Gandhinagar, Ranchi, Amritsar and Raipur.

r Silence Zone is an area comprising not less than
10o metres around hospitals, educational
institutions, courts, religious places or any other
area declared as such by a competent authority.

5.7.2. Impacts of noise
. Annoyance: it creates annoyance to the receptors

due to sound level fluctuations. The a-periodic
sound due to its irregular occurrences causes

displeasure to hearing and causes annoyance.

r Physiological effects: The physiologicai features
like breathing amplitude, blood pressure, heart-
beat rate, pulse rate, blood cholesterol are affected.

. Loss of hearing: Long exposure to high sound
levelS cause loss of hearing, This is mostly
unnoticed, but has an adverse impact on hearing
function.

I Human performance: The working performance
of workers/human will be affected as it distracts
the concentration.

. Nervous system: It causes pain, ringing in the
ears, feeling of tiredness, thereby effecting the
functioning of thuman system.

o Sleeplessness: It affects the sleeping therp by
inducing people to become restless and loose
concentiation and presence of mind during their
activities

r Damage to material: The buildings and materials
may get damaged by exposure to infrasonic /
ultrasonic waves and even get collapsed.

5.7.3. control
r The techniques employed for noise control can be

broadly classified as

r. Control at source

r Reducing the noise levels frorn domestic sectors

. Maintenance of automobiles

r Control over vibration

r Prohibition on usage ofloudspeakers

r Selection and maintenance of machinery

z. Control in the transmission path

o Installation of barriers

r Design of building

. Green belt development (planting of trees)

3. Using protective equipment.

r Job rotation

r Reduced Exposure time

r Hearing protection

r Documentation of noise measurements,
continuous monitoring and awareness are the

need of the hour.

5.8 LIGHT POLLUTION
Light pollution refers to the excessive, misdirected,
or intrusive artificial lighting, primarily outdoors,
that hinders the visibiiity of starlight in the night sky,

disrupts astronomical research, disturbs ecosystems,
poses health risks, and results in energy wastage.

5.8.r. Causes

r Most sources of visible light (except lasers) emit
light in various directions, potentially allowing it
to scatter into the atmosphere.

o In urban environments, nearly all surfaces have

the ability to reflect light, causing a portion of
downward-directed light to bounce back upwards,
further contributing to the problem of nighttime
light pollution. ,

. Recent research has shown that 4rtificial ligtit,
which is notofnatural origin, has been increasing
the oveiall brightness of the night sky, known as

skyglow, by approximately g.z-ro0lo annually
between zorr and zozz. This increase was

observed at a rate of around 6.50/o in Europe,
ro.40lo in North America, and 7.7010 in other
regions across the globe.

5.8.2. Light pollution in India
r According to a recent study, the lowest among Gzo

nations, lndia has approximately r9.50/o of its
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population living in areas where skyglow is so
pronounced that it obscures the view of the l\{ilky
Way and prevents human eyes from adapting to
darkness.

5.8.3. Effects
r Stimulating the cone cells (which activate in a

well-lit environment/during the day) in human
eyes.

. Light poilution can disrupt circadian rhythms and

the production of melatonin, potentially leading to
sleep disorders and other health issues, including
an increased risk of breast cancer.

r Poses serious threat to nocturnal animals,
migrating creatures and cross light hatchery
animals and their physiology.

. In 2o2o, a study highlighted that skyglow disrupts
various aspects of insect behavior and extends the
hunting time for insect predators. A aorg study
revealed that clownfish eggs fail to hatch when
exposed to artificial nighttime light, resulting in
the death of the offspring. During their meeting
in Gandhinagar in zozo, the Convention on
Migratory Species parties adopted guidelines to
tackle this problem.

5.8.4. Control measures
\o Only using light when and where it is required,

o Only use the necessary amount,

r Using elnergy-efficient bulbs, and

. Using bulbs with the right spectral power
distributions.

e The "Outdoor Lighting Code" in the United
Kingdom, aims to reduce light poliution by
encouraging the use of lighting that is only as

bright and as long as necessary ftrr the task.

5.9. RADIO ACTIVE POLLUTION

5.9.r. Radioactive Pollution
r Radioactivity is a p'henomenon of spontaneous

emission of proton (a-particles), electrons
(B-particles) and gamma rays (short wave

electromagnetic waves) due to disintegration of
atomic nuclei of sorne eiements. These cause

radioactive pollution.

5.9.a. Tlpes of Radiations
t. Non-ionising radiations affect only those

components which absorb them and have low
penetrability.

z. Ionising radiations have high penefration power
and cause breakage of macro molecules.

5.9.3. Tlpes of radiation particles
t. Alpha particles, can be blocked by a piece of paper

and human skin.

2. Beta particles can penetrate through skin, while
can be blocked by some pieces of glass and metai.

3. Gamma rays can penetrate easily to human skin
and damage cells on its way through, reaching
far, and can only be blocked by a very thick,
strong, massive piece of. concrete.

5.9.4. Sources

Natural
r They include cosmic rays from space and

terrestrial radiatigns from radio-nuclides present
in earth's crust such as radium-224, uranium;x38,
thorium-23e, potassium-4o, carbon-r4, etc.

Man - made

r Nuclear power plants

o Nuclear weapoo

. Transportation of nuclear material

r Disposal of nuclear waste

. Uranium mining

o Radiation therapy

Radioactivity:

Radioactivity is a property of certain elements
(radium, thorium, uranium etc) to spontaneously
emit protons (alpha particles) electrons (beta
particles) and gamma rays (short-wave
electromagnetic wave) by disintegration of their
atomic nuclei
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Atomic explosion (Nuclear fatlout):
r The nuclear arms use uranium-235 and pluto-

nium-z3g for fission and hydrogen or lithium as

fusion material. Atomic explosions produce radio-
active particles that are thrown high up into the
air as huge clouds. These particles are carried to
long distances by wind and gradually settle over
the earth as fall out or are brought down by rain.
The fall out contains radioactive substances such
as iodine - 131, etc.

I

5.9.5. Effects

o The effects of radioactive pollutants depend upon

i, half-life

ii. energy releasing capacity

iii. rate of diffusion and

iv. rate ofdeposition ofthe pollutant.

v. Various environmental factors such as wind,
temperature, rainfall also influence their effects.

r Radiations are of two types with regard to the
mode of their action on cells.

r Non-ionising radiations:
e They include short-wave radiations such as

ultraviolet rays, which forms a part of solar
radiation.

r They have low penetrating power and affect the
'cells 

and molecuies which absorb them.

. They damage eyes which may be caused by
reflections from coastal sand, snow (snow

blindness) directly looking towards sun during
eclipse.

. They injure the cells of skin and blood capiliaries
producing blisters and reddening called sunburns.

z. Ionising radiations.
r They include X-rays, cosmic rays and atomic

radiations (radiations emitted by radioactive
elements).

r Ionising radiations have high penetration power

and cause breakage of macro molecules.

r The molecular damage may produce short range
(immediate) or long range (delayed) effects.

i. Short range effects include buras, impaired
metabolism, dead tissues and death of the
organisms.

ii. Long range effects are mutations increased
incidence of tumors and cancer, shortening of
life-span and developmental changes.

iii. The mutated gene cao persist in living organisms
and may affect their progeny.

r The actively dividing cells such as Embryo, foetus,

cells of skin, intestinal lining, bone marrow and
gamete forming cells are more sensitive to
radiations.

. Some species of animals and plants preferentially
accumulate specific radioactive materials. For
example, oysters deposit 652n, fish accumuiate

55Fe, marine animals selectively deposit 9oSr.

5.9.6. Control Measures
r Prevention is the best control measure as there is

no cure available for radiation damage.

i. All safety measures should be strictly enforce"d.

Leakage of radioactive elements should be totally
checked.

ii. Safe disposal of radioactive waste.

iii. Regular monitoring through frequent sampling

and quantitative analysis,

iv. Safety measures against nuclear accidents.

v. Nuclear explosions and use of nuclear weapons

should be completely banned.

vi. Appropriate steps should be taken to protect from

occupational exposure.

,.i
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Period of Radioactivity
r Each radioactive nuclide has a constant decay rate.

Half-life is the time needed for half of its atoms to
decay. Half-life of a radio nuclide refers to its pe-

riod of radioact\uity. ftte half-life may vary from
a fraction of a second to thousands of years. Tlre

nuciidesradio with arehalf-time chiefthelong
radioactiveoisource

'.environmentai pollution.
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5.IO. SOLID WASTE
o Soiid wastes are the discarded (abandoned or

considered waste-like) materials. Solid waste
means any garbage, refuse, sludge from a

wastewater treatment plant, or air poilution
control facility and other discarded materials
including solid, Iiquid, semi-solid, or contained
gaseous material, resulting from industrial,
commercial, mining and agricultural operations,
and from community activities, But it does not
include solid or dissolved materials in domestic
sewage, or solid or dissolved materials in
irrigation return flows or industrial discharges.

5.1o.r. Plastic Waste

r Plastics are considered to be one ofthewonderful
inventions of eoth Century. They are widely used
as packing and carry bags because of cost and
convenience. But plastics are now considered as

environmental hazard due to the "Throw awav
culture".

S.ro.2. Source of generation of waste plastics
o Household

r Health and medicare

r Hotel and catering

r Airlrail travel

S.ro.3. Effects
r The land gets littered by plastic bag garbage and

becomes ugly and unhygienic.

r Conventional plastics have been associated with
reproductive problems in both humans and
wildlife.

r Dioxin (highly carcinogenic and toxic) by-product
of the rnanufacturing process is one cf the

. chemicals believed to be passed on through breast
rnilk to the nursing infant.

r Burning of plastics, especially PVC releases this
dioxin and also furan into the atmosphere. Thus,
conventional plastics, right from their

manufacture to their disposal are a mqjor problem
[o the environmcnt.

r Plastic bags can also contaminate foodstuffs due
to leaching of toxic dyes and transfer of pathogens.

r Careless disposal of plastic bags chokes drains,
blocks the porosity ofthe soil and causes problems
for groundwater iecharge.

o Plastic disturbs the soil microbe activity. The
terrestrial and aquatic animals misunderstand
plastic garbage as food items, swallow them and
die.

r Plastic bags deteriorates soil fertility as it forms
part of manure and remains in the soil for years.

r These bags finding their way in to the city
drainage system results in blockage causing
inconvenience, difficult in maintenance, creates
unhygienic environment resulting in health
hazarcl and spreading of water borne diseases.

r Designing eco-friendly, biodegradable plastics are
the need of the hour.

5.10.4.TYpes
r Solid wastes are classified depending on their

source;

a) Municipal waste,

b) Hazardous waste and

c) Biomedical waste or hospital waste.

a) Municipal solid waste
e Municipal solid waste consists of household waste,

construction and demolition debris, sanitation
residue, and wastt from streets.

o With rising urbanization and change in lifestyle
and fo-od habits, the amount of municipal solid
waste has been increasing rapidly and its
composition changing.

r In rg47 cities and towns in India generated an
estimated 6 million tonnes of solid waste, in rggT
it was about 48 million tonnes. More than z5o/o af
the municipal solid waste is not collected at ail.

t Toolo of the Indian cities lack adequate capacity to
transport it and there are no sanitary iandfills to
dispcse of the waste. The existing landfills are
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neither well equipped and are not lined properly
to protect against contamination of soii and

.groundwater.

o Over the last few years, the consumer market has

grown rapidly leading to products being packed in
cans, aluminium foils, plastics, and other such
nonbiodegradabie items that cause incalculable
harm to the environment.

b) Hazardous waste

r Industrial and hospital waste is considered
hazardous as they contain toxic substances.
Hazardous wastes could be highly toxic to
humans, animals, and plants and are corrosive,
highly inflammable, or explosive.

r India generates around 7 million tonnes of
hazardous wastes every year, most of which is

concentrated in four statesi Andhra Pradesh,
Bihar, Uttar Pradesh, and Tamil Nadu.

r Household waste that can be categorized as

hazardous waste include old batteries, shoe polish,
paint tins, old medicines, and medicine bottles.

r In the industrial sectol the major generators of
hazardous waste are the metal, chemical, paper,

pesticide, dye, refining, and rubber goods

industries. I

r Direct exposure to chemicals in hazardous waste

such as mercury and cyanide can be fatal"

c" Hospital waste

. Hospital waste is generated during the diagnosis,

treatment, or immunization of human beings or
animals or in research activities or in the
prgduction or testing of biologicals.

e These chemicals include formaldehyde and
phenols, which are used as disinfectants, and
mercury, which is used in thermometers or

' equipment that measure blood pressure.

. It may include wastes like soiled waste,
disposables, anatomical waste, cultures, discarded

medicines, chemical wastes, disposable syringes,
swabs, bandages, body fluids, human excreta, etc.

r These are highly infectious and can be a serious
threat to human heaith if not managed in a

scientific and discriminate manner.

r Surveys carried out by various agencies show that
the health care establishments in India are not
giving due attention to their waste management.

r After the notification of the Bio-medical Waste
(Handling and Management) Rules, 1998, these

establishments are slowly streamlining the
process of waste segregation, collection, treatment,
and disposal.

S.1o,5. Treatment and disposal of solid waste

i) 0pen dumps

. Open dumps refer to uncovered areas that are
used to dump solid waste of all kinds. The waste

is untreated, uncovered, and not segregated. lt is

the breeding ground for flies, rats, and other
insects that spread disease. The rainwater run-off
from these dumps contaminates nearby land and
water thereby spreading disease. Treatment by

open dumps is to be phased out.

ii) landfills
r Landfills are generally located in urban areas. It

is a pit that is dug in the ground. The garbage is
dumped and the pit is covered with soil everyday
thus preventing the breeding of flies and rats.
Thus, every day, garbage is dumped and sealed.

After the landfill is full, the area is covered with a

thick layer of mud and the site can thereafter be

developed as a parling lot or a park. :l
r Problems - All types of waste are dumped in

landfilis and when water seeps through them it
gets contaminated and in turn pollutes the
surrounding area. This contamination of
groundwater and soil through landfills is known
as leaching.

iii) Sanitary landfills
e Sanitary landfill is more hygienic and built in a

methodical manner to solve the problem of
leaching. These are lined with materiais that are

impermeable such as plastics and clay, and are

l
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also built over impermeable soil. Constructing
sanitary landfilis is very costly

iv) Incineration plants
r The process of burning waste in large furnaces at

high temperature is known as incineration. In
these plants the recyclable material is segregated
and the rest of the material is burnt and ash is
produEed.

r Burning garbage is not a clean process as it
produces tonnes of toxic ash and pollutes the air
and water. A large amount of the waste that is
burnt here can be recovered and recycled. In fact,
at present, incineration is kept as the last resort
and is used mainly for treating the infectious
waste.

v) Pyrolysis
e It is a process ofcombustion in absence ofoxygen

or the materiai burnt under controlled atmosphere
ofoxygen. It is an alternative to incineration. The
gas and liquid thus obtained can be used as fuels.
Pyroiysis of carbonaceous wastes like firewood,
coconut, palm waste, corn combs, cashew shell,
rice husk paddy straw and saw dust, yields
charcoai along with products like tar, methyl
alcohol, acetic acid, acetone and a fuel gas.

vi) Composting ,
r Composting is a biological process in which micro_

organisms, mainly fungi and bacteria, decompose
degradable organic waste into humus like
substance in the presence ofoxygen.

r This finished product, which looks like soil, is high
in carbon and nitrogen and is an excellent medium
for growing plants.

r It increases the soil's ability to hold water and
makes the soil easier to cultivate. It helps the soil
retain more plant nutrients.

r 
.lt recycles the nutrients and returns them back to
soil as nutrients.

. Apart from being clean, cheap, and safe,
composting can significantly reduce the amount
of disposable garbage.

vii) Vermiculture
r It is also known as earthworm farming. In this

method, Earth worms are added to the compost.
These worms break the waste and the added
excreta of the worms makes the compost very rich
in nutrients.

viii) Four Rs

5.10.6. Waste Minimization Circles (WttCl
WMC helps Small and Medium Industrial Clusters in
waste minimization in their industrial plants.

r This is assisted by the World Bank with the
Ministry of Environment and Forests acting as the
nodal ministry. The project is being implemented
with the assistance of National productivity
Councii (NPC), New Delhi.

r The initiative also aims to realize the objectives of
the Policy Statement for Abatement of pollution
(r9gz), which states that the government should
educate citizens about environmental risks, the
economic and health dangers of resource
degradation and the real economic cost of natural
resources.

r The policy also recognizes that citizens and non-
governmental organizations play a role in
environmental monitoring, therefore, enabling
them to supplement the regulatory system and
recognizing their expertise where such exists and
where their commitments and vigilance would be
cost effective. !

r Government Rules and policies .on.".nirrg .o'iid
waste and its types are listed below,

S.ro.Z. $olid Waste Management Rules, zo16
6z million tonnes of waste is generated annually in
the country at present, out of which 5.6 million
tonnes is plastic waste, o.l7 million tonnes is
biomedical waste, hazardous waste generation is Z.go
millioa tonnes per annum and t5 lakh tonne is
e-waste. The per capita waste generation in Indian
cities ranges from zoo grams to 6oo grams per day,
43 million TPA is collected, rr.9 million is treated andre AII Rights Reserved. No part ofthis naterial mav be reproduced in anv tbrm or by anr. means, without perrnission in writing.
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3t million is dumped in landfill sites, which means

that only about 75-Bo0/o of the municipal waste gets

coliected and only zz-28 0/o of this waste is processed

and treated. "Waste generation will increase from 6e

million tonnes to about 165 miliion tonnes in zo3o".

Scientific disposal of solid waste through segregation,

collection and treatment and disposal in an
environmentally sound manner minimises the
adverse impact on the environment. The local
authorities are responsible for the development of
infrastructure for collection, storage, segregation,

transportation, processing and disposal of MSW.

The Rules are now applicable beyond Municipal areas

and extend to urban agglomerations, census towns,
notified industrial townships, areas under the control
of Indian Raiiways, airports, airbase, Port and
harbour, defence establishments, special economic
zones, Stdte and Central government organizations,
places of pilgrims, religious & historical importance.

The source segregation of waste has been mandated
to channelize the waste to wealth by recovery, reuse

and recycle.

Integration of waste pickers/ ragpickers and waste
dealers/ Kabadiwalas in the formal system should be

done by State Governments, and SelfHelp Group, or
any other group to be formed.

No person shnuld throw, burn, or bury the solid
waste generated by hirn, on streets, open public
spaces outside-his premises, or in the drain, or water
bodies.

Generator will have to pay 'User Fee' to waste

collector and for'Spot Fine' for Littering and Non-
segregation.

Time frame

i. setting up solid waste processing facilities by all
local bodies having looooo or more population:

'within two years

ii. census iowns below looooo population, setting
up common or stand-alone sanitary landfills by

or for all local bodies having o.5 million or more
population and setting up common or regional

sanitary landfills by all local bodies and census

towns under o.5 million population-three years

iii. bio-remediation or capping of old and abandoned

dump sites-five years.

Duties of Waste generator

Every waste generator shall segregate and store the
waste generated by them in three separate streams
namely bio-degradable, non-bio-degradable and

domestic hazardous wastes in suitable bins and
handover segregated wastes to authorized rag-pickers

or waste collectors

Event organizer of more than 1oo persons shall
intimate the locai authority, at least three working
days in advance. Such person or the organizer of,such

event shall ensure segregation ofwaste at source and
handing over of segregated waste to waste collector
or agency as specified by locai authority.

A1l Resident Welfare and Market Associations, Gated

communities and institution with an area >5,ooo sq

m and all hotels and restaurant shall, withinone year

from the date of notification of these rules and in
partnership with the local authority by the generators

as prescribed in these rules, ensure segregation of
waste at source, facilitate collection of segregated
waste in separate streams, handover recyclable
material to either the authorized waste pickers or the
authorized recyclers. The biodegradable waste shall
be processed, treated and disposed of through
composting or bio-methanation within the prernises

as far as possible. The rcsidual waste shall be given

to the waste collectors {r agency as directed by the
local authority. :.i

The developers of Special Economic Zorie, Industrial
Estate, induStriai park to earmark at least 50/o of the

total area of the plot or minimum : plots/ sheds for
recovery and recycling facility.

Duties of Ministry of Urban Development

MoUD shall formulate National Policy and Strategy

on Solid Waste Management including policy on

Waste to Energy in consultation with stakeholders
within 6 months from the date of notification of these

Rules; review ofthe measures taken by thc States and
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local bodies, undertake training and capacity building
of local bodies and other stakeholders; providing
technical guidelines and project finance to States, UTs

and local bodies on solid waste management to

facilitate meeting timelines and standards

Promotion of marketing and utilization of
c0mpost

The Department of Fertilisers, Ministry of Chemicals

and Fertilizers shall provide market development

assistance on city compost andensure promotion of
comarketing of compost with chemical fertilizers in
the ratio of 3 to 4 bags: 6 to 7 bags by the fertilizer
companies to the extent compost is made available

for marketing to the companies.

The Ministry of Agriculture shall provide flexibility
in Fertiliser Control Order for manufacturing and

sale of.compost , propagate utiisation of compost on

farm land set up laboratories to test quality of
compost produced by local authorities or their
authorized agencies and issue suitable guidelines for
maintaining the quality of compost and ratio of use

of compost visa-a-vis chemical fertilizers while
appiying compost to farmland.

Promotion of waste to energy plant

Ministry of Powgr shall fix tariff or charges for the
power generated from the Waste to Energy plants
based on soiid waste and ensurecompulsory puichase

of power g'enerated from such Waste to Energy plants

by trlSC0lvis .

The Ministry of New and Renewable Energy Sources

shall facilitate infrastructure creation for Waste to

Energy plants and provide appropriate subsidy or
incentives for such Waste to Energy plants.

All industrial units using fuel and located within roo

km from an solid waste based RDF plant shall make

arrangements within six months from the date of
irotification of these rules to replace at least 5 0/o of
their fuel requirement by RDF so produced.

Non recyclatrle \4/aste having calorific value of t5oo K/
cal/kg or more shall not be disposed of on landfills

and shall only be utilized for generating energy either
or through refuse derived fuel or by giving away as

feed stock for preparing refuse derived fuel.

5.10.8. Hazardous Waste Manage-Ment Rules,
2016

Hazardous waste means any waste, which by reason.

of characteristics, such as physical, chemical,
biological, reactive, toxic, flammable, explosive or
corrosive. causes danger to health, or environment.
It comprises the waste generated during the
manufacturing processes of the commercial products

such as industries involved in petroleum refining,
production of pharmaceuticals, petroleum, paint,
aluminium, electronic products etc. As per the
infcrrmation furnished by CPCB in the year 2o1S, the
totai hazardous waste generation in the country is
7.46 million metric tonnes per annum from about

44,ooo industries.

Unscientific disposal of hazardous and other waste

through burning or incineration leads to emission of
toxic fumes comprising of Dioxins & Furans, Mercury
heavy metals, causing air pollution and associated
health-related problems. Disposal in water bodies, or
in municipal dumps ieads to toxic releases due to
leaching in land and water entailing into degradation
of soil and water quality. The workers empioyed in
such unscientific practices suffer from neurological
disorders, skin diseases, genetic defects, cancer etc.

Hence, there is a need for systematic management of
hazardous and other waste in an environmentally
sound manner by way of prevention, minimisation,
re-use, recycling, recovery, utilisation including ig6-

processing and safe disposal of waste.

Scientifii disposal of hazardous 
.waste 

through
collection, storage, packaging, transportation and
treatment, in an environmentally sound rnanner
minimises the adverse impact on human health and
on the environment. The hazardous waste can be

disposed at captive treatment facility installed by the

individual waste generators or at Common Hazardous

Waste Treatment, Storage and Disposal Facilities
(TSDrs).
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For the first time, Rules have been made to
distinguish between Hazardous Waste and other
wastes. Other wastes include: Waste tyre, paper
waste, metal scrap, used electronic items, etc. and are

recognized as a resource for recycling and reuse.

These resources supplement the industrial processes

and reduce the load on the virgin resource of the

country.

The salient features

i. The ambit of the Rules has been expanded by
including'Other Waste'.

ii. Waste Management hierarchy in the sequence of
priority of prevention, minimization, reuse,

recycling, recovery, co-processing; and safe

disposal has been incorporated.

iii. All the forms under the rules for permission,
import/export, filing of annual returns,
transportation, etc. have been revlsed
significantly, indicating the stringent approach

for management of such hazardous and other
wastes with simultaneous simplification of
procedure.

iv. The basic necessity of infrastructure to safeguard

the health and environment from waste
\

processing inilustry has been prescribed as

Standard Operaring Procedure (SOPs), specific to
\ryaste type, which has to be complied by the
stakeholders and ensured by SPCB/PCC while
granting such authorisation.

v. Procedure has been simplified to merge ali the

approvals as a single window clearance for
setting up of hazardous waste disposal facility
and import of other wastes.

vi. Co-processing as preferential mechanism over

disposai for use of waste as supplementary
' resource, or for recovery uf energy has been

provided.

vii. The approval process for co-processing of
hazardous waste to recover energv has been

streamlined and put oa emission norms basis

rather than on trial basis.

viii.The process of export of waste under the Rules

has been streamlined by simplifying the
document-based procedure and by revising the

Iist of waste regulated for export.

ix. The basic necessiry ofinfrastructure to safeguard

the health and environment from waste
processing industry has been prescribed as

Standard Operating Procedure (SOPs) specific to

waste fype.

x. Responsibilities of State Government for
environmentally sound management of
hazardous and other wastes have been introduced

as foliows:

. Toset up/ allot industrial space or sheds for
recycling, pre-processing and other utilization
of hazardous or other waste

. To register the workers involved in recycling,
pre-processing and other utilization activities.

r To form groups ofworkers to facilitate setting
up such facilities;

o To undertake industrial skill development
activities and ensure safety and health of
workers.

xi. List of processes generating hazardous wastes

has been reviewed taking into account
technologicai evolution in the industries.

xii. State Government is authorized to prepare

integrated plan forn effective implementation 4f
these provisions, and have to zubmit annual
report to Ministry of Environment, Forest and

Climate Change.

xiii. State Pollution Control Board is mandated to

prepare an annual inventory of the waste
generated; waste recycled, recovered, utilised
including co-processed; waste re-exported and

waste disposed and submit to the Central

Pollution Control Board by the 3oth day of

September every year.
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5.1o.9. Hazardous and Other Wastes
(Management & Trans boundary Movement)
Amendment Rules, zorg
Salient features:

r Solid plastic waste has'been prohibited from

irnport into the country including in Special

Economic Zones (SEZ) and by Export Oriented
Units {Eou).

r Exporters of silk waste have now been given

exemption from requiring permission from the

Ministry of Environment, Forest and Climate

Change.

r Electrical and electronic assemblies and

components manufactured in and exported from
India, if found defective can now be imported back

into the country, within a year of export, without
'obtaining permission from the Ministry of
Environrnent, Forest and Climate Change.

. lndustries which do not require consent under
Water (Prevention and Control of Pollution) Act
rg74 and Air (Prevention and Controi of Pollution)
Act 1981, are now exempted from requiring
authorization also under the Hazardous and Other
Wastes (Management & Transboundary
Movement) Rules, zo16, provided that hazardous
and other wastes generated by such industries are

handed over\to the authorized actual users, waste

collectors or disposal facilities.

z.ro.1o Construction and Demolit-Ion Waste
Management Rules, zo16

The salient features are
Applies to everyone who generates construction and

riemolition waste.

Duties of waste Generators
. Every waste generator shall segregate construction

and demolition waste and deposit at collection
. centre or handover it to the authorised processing

facilities

r Shall ensure that there is no liitering or deposition
so as to prevent obstruction to the traffic or the
public or drains.

r Large generators (who generate more than 20 tons
or more in one day or 3oo tons per project in a
month) shall submit waste management plan and

get appropriate approvals from the local authority
before starting construction or demolition or
remodeling work,

r Large generators shall have environment
management plan to address the likely
environmental issues from construction,
demolition, storage, transportation process and

disposal / reuse of C & D Waste.

. Large generators shall segregate the tvaste into
four streams such as concrete, soil, steel, wood

and plastics, bricks and mortar.

Duties of Service providers and Contractors
r The service providers shail prepare a

cornprehensive waste management plan for waste

generated within their jurisdiction, within six
months from the date of notification of these rules,

r Shall remove ail construction and demolition
waste in consultation with the concerned local
authority on their own or through any agency.

Timeframe for implementation
r Million plus cities (based on 2011 census of India),

shall commissisn the processing and disposal
facility within one-and-a-half years from date of
final notification of these rules

. o.S to t million cities, shall commission the
processing and disposal facility within two years
from date of final notification of these rules

r for other cities (< o.5 million populations),i bhall
commission the processing and disposal facility
within three years from date of final notification
of these rules

Local Authority shali be responsible for proper
management of construction and demolition waste
within its jurisdiction including placing appropriate
containers for collection of waste, removal at regular
intervals, transportation to appropriate sites for
processing and disposal. Procurement of materials
made from construction and demolition waste shall
be made mandatory to a certain percentage (say ro-
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zo0l0) in municipal and Government contrads subject

to strict quality csntrol.

z.ro.uBio-Medical Waste Managlment
Rules, zo16

Biomedical waste comprises human & animal
anatomicai waste, treatment apparatus likeneedles,

syringes and other materials used in health care

facilities in tle process of treatment and research.

This waste is generated during diagnosis, treatment

or immunisaticn in hospitals, nursing homes,

pathological laboratories, blood bank, etc. Total bio'
medical v/aste generation ir the country is *8+ TPD

from.r,68,869 healthcare facilities (HCF), out of
which 447 TPD is treated.

The hospitals servicing xooo patients or more per

mo$th are required to obtain duthorisatian and

segregate biomedical waste in to ls categories, pack

five colour backs for disposal.

The quantum of waste generated in India is estimated

to be r-e kg per bed per day in a hospital and 6co gm
per day per bed in a clinic. 85% of the hospital waste

is noc-hazardcus' rsolh is infectiouslhazardcus.
Mixing of haeardous results in to contamiaation and

makes the entire waste haeardous. Hence there is
necessity to segregate andtreat. Improper disposal

increases risk qf infection; encourages recycling of
prohibited dis$sables and disposed drugs; and
develops resistant microorganisms '

Scientific' dispbsal of Biomedical Waste through
segregatidn, collection and treatment in an

environmentally sound manner minirnises the
adverse impact on health workers and ori the
environment,

The salient features

{a) Ths ambit of t}re rulss has been expanded to

include vaccinatian camps, blood danation camps,

surgical camps or any other healthcare activity;
'(b) Phase-out'the use af chlori*ated plastic bags,

gloves andtlood bags within two years;

(c) Pre**eatment of the laboratory waste,

microbiological waste, blaod sampleb and blood

bags through disinfection orsterilisation on-site

in the manner as prescribed by WHOor NACO;

(d) Provide training to all its health care workers and

immunise all health workers regularly;

(e) Establish a Bar-Code System for bags or

containers containing bio-medical waste for

disposal;

(f) Report major accidents;

(g) Existing incinerators to achieve the standards for

retention time in secondary chamber and Dioxin

and Furans within two years;

(h) Bio-medical waste has been classified in to 4
categories instead ro to improve the segregation

of waste at source;

(i) Procedure to get authorisation simpiified'
Automatic authorisation for bedded hospitals'

The validity of authorization synchronised with

validity of consent orders for Bedded HCFs. One

time Authorisation for Non-bedded HCFs;

0) The new rules prescribe more stringent standards

for incinerator to reduce the emission of
pollutants in environment;

(k) Inclusion of emissions limits for Dioxin and

furans;

(l) State Governrnent to piovide land for setting up

common bio-medical waste treatment and

disposal facility;

(m) No occupier shall establish on-site treatment and

disposai facilityt if a service of 'common bio-

medical waste treatment facility is available at a

distance of seventy-five kilometer.

(n) Operator of a common bio-medical waste

treatment and disposal facility to ensure the

timely collection of bio-medical waste from the

HCFs and assist the HCFs in conduct of training

Amendment Rules, zor8

r Phase out chlorinated plastic bags (excluding blood

bags) and gioves by March 27, zorg'

All Rights Reserved. No part ofthis material may be reproduced in anv form or by an1, means, without permission in writlng ffi

('; ENvLlRglui-\ /' ,1

\ii/-/l

\



. AII healEhcare facilities shall make available the
annual report an its website within a period of two
years {from zorS).

r Operators of cammon bio-medical waste treltment
and disposal facilities shall establish barcoding
and global positioning system for handling ofbio-
medical waste in accordance with guidelines
issued by the CPCB.

r Every persoft havinC administrative control wer
the institution generating biomedical waste shall
pre-treat it through sterilization on-site in the
manner as prescribed by WHO and then sent to
the Common bio-medical waste treatment facility
forfinal disposal.

s.11. E - WASTE
r The discarded and end-of-life electronic products

ranging from computers, equipment used in
Information and Communication Technology
(lCT), home appliances, audio and video products
and all of their peripherals are popularly known
as Electronic waste (E-waste).

e E-waste is not hazardous if it is stocked in safe

storage or recycled by scientific methods or
transported from one place to the other in parts
or in totality in the formal sector. The e-waste can,

however, be considered hazardous if recycled by

primitive methods.

5.1r.L Source and its health effects

s.No PARTICULARS SOURCE HEATJTH EFFECTS
Lead Used in glass panels and gaskets in

computer monitors

Solder in printed circuit boards and
other Components

Lead causes damage to the centrai and
peripheral nervous systems, blood
systems, kidney and reproductive system
in humans. It also effects the endocrine
system, and impedes brain development
among children. Lead tends to
accumulate in the environment and has
high acute and chronic effects on piants,
animals and microorganisms.

Cadmiurh Occurs in SMD chip resistors, infra-
red detectors, and semiconductor
chips

Some oider cathode ray tubes contain
cadmium

Toxic cadmium compounds accumulate
in the human body, especially the
kidneys.

-a

Mercury It is estimated that ee 0lo of the yearly
world consumption of mercury is used
in electrical and electronic equipment

Mercury is used in thermostats,
sensors, relays, switches, medical
eguipment, lamps, mobile phones and
in batteries

Mercury used in flat panel displays,
will likely increase as their use
replaces cathode ray tubes

Mercury can cause damage to organs
including the brain and kidneys, as well
as the foetus. The developing foetus is
highly vulnerable to mercury exposure.
When inorganic mercury spreads out in
the water, it is transformed to methyiated
mercuiy which bio-accumulates in living
organisms and concentrates through the
food chain, particularly via fish.
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4. Hexavalent
Chromium/
Chromium VI z9

Chromium VI is used as corrpsion
protector of untreated and galvanized

steel plates and as a decorative or
hardener for steel hcusings Plastics
(including PVC): Dioxin is reieased
when PVC is burned.

The largest volume of plastics (e60lo)

used in electronics has been PVC. PVC

elements are found in cabling and
computer housings.

Many computer moldings are now
made with the somewhat rnore benign
ABS plastics

Chromium Vl can cause damage to DN,{

and is extremely toxic in tle environment.

*

5. Brominated flame
retardants (BFRs):

BFRs are used in the plastic housings
of eiectronic equipment and in circuit
boards to prevent flammability

6. Barium Barium is a soft silvery-white metal
that is used in computers in the front
panel of a CRT, to protect users from
radiation

Studies have shown that short-term
exposure to barium causes brain
swelling, muscle weakness, damage to
the heart, liver, and spleen.

7. Beryllium Beryllium is commonly iound on
motherboards and finger clips

It is used as a copper-beryllium alioy
to strengthen connectors and
tinyplugs while maintaining electrical
conductivity

Exposure to beryliium can cause lung
cancer. Beryllium also causes a skin
disease that is characterised by poor
wound healing and wartlike bumps.
Studies have shown that people can
develop beryliium disease nnany years

followine the last exposure.

8. Toners Found in the plastic printer cartridge
containing black and color toners.

Inhalation is the primary exposure
pathway, and acute exposure may lead to
respiratory tract irritation. Carbon black
has been nciassified as a class ?p
carcinogen, possibly carginogenic tb

,humans. Reports indicate that colour
toners (cyan, magenta.and yellow)
contain heavy metals.

9. Phosphor and
additives

Phosphor is an inorganic chemical
compound that is applied as a coat on

the interior ofthe CRT faceplate.

The phosphor coating on cathode ray

tubes contains heavy metals, such as

cadmium, and other rare earth metals,

for example, zinc, vanadium as additives.

These metais and their compounds are
very toxic. This is a serious hazarrl posed

for those who dismantle CRTs try hand.
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5.11.2. E - Waste in India
r According to Indian Cellular and Electronics

Association Report, r.6 million tonnes of e-waste
generation was reprirted in the country in zazz.
No comprehensive State-wise inventorization of
e-waste generation in the country has been done.

r In India, among top ten cities, Mumbai ranks first
in generating e-waste followed by Delhi,
Bangalore, Chennai, Kolkata, Ahmadabad,
Hyderabad, Pune, Surat and Nagpur.

r The 65 cities generate more than 6oozb of the total
generated e-waste, whereas, 10 states generate

Zoolo of the totai e-waste.

r Most of the e-waste is recycled in India in
unorganized units, which engage significant
number of manporver. Recovery of metals by

-primitive means is a most hazardous act.

r The recycling processi if not carried out properly,
can cause damage to human being through
inhalation of gases during rerycling, contact of the
skin with hazardous substances and contact
during acid treatment used in recovery process.

r Proper education, awareness and most importantly
alternative cost effective technology need to be
provided so that better means can be provided to
those who earn the iivelihood from this.

r A holistic approach is needed to address the
challenges faced by India in e-waste management.
A suitable mechanism needs to be evolved to
includb small units in unorganized sector and
large units in organized sector into a single value
chain.

5.rr.3. E-Waste Management Rules, eor6
17 lakh tonnes of E-waste is generated every year,
with an annual. increase of 5 per cent of generation
of E-waste.

For-the first time, the Rules will bring the producers
under Extended Producer Responsibility (EpR), along
with .targets. The producers have been made
responsible for coliection of E-waste and for its
exchange

Salient features

r. Manufacturer, dealer, refurbisher and Producer
Responsibility Organization (PRO) have been
introduced as additional stake holders in the
rules.

e. The applicability of the rules has been extended
to components, consumables, spares and parts of
EEE in addition to equipment as listed in Schedule
t.

3. Compact Fluorescent Lamp (CFL) and other
mercury containing iamp brought under the
purview of rules.

4. Collection mechanism based approach has been
adopted to include collection centre, collection
point, take back system etc for collection of
e-wa$te by Producers under Extended Producer
Responsibility (EPR).

5. Option has been given for setting up of pRO,

e-waste exchange, e- retailer, Deposit Refund
Scheme as additional channel for implementation
of EPR by Producers to ensure efficient
channelization of e-waste.

6. Provision for Pan India EPR Authroization by
CPCB has been introduced replacing the state
wise EPR authorization.

Z. Collettion and channelisation of e-waste in
Extended Producer Responsibility - Authorisation
shall be in line with the targets prescribed in
Schedule III of the Rules. The phase wise Collection
Target for e-waste, which can be either in number
or Weight shall be 3oolo of the quantity of waste
generation as indicated in EpR plan during"first
two year of implementation of r.uies followed by
4ooloduring third and fourth years, 5oo/o during
fi fth and sixth years and 7 aa/o duiing seventh year
onwards.

8. Deposit Refund Scheme has been introduced as
an additional economic instrument wherein the
producer charges an additional amount as a
deposit at the time of saie of the electrical and
electronic equipment and returns it to the
consumer along with interest when the end-of life
electrical and eiectronic equipment is returned,

ffi All Rights Reserved. No part ofthis material mav be reproduced in any form or by any means, without permission in ir.riting.

& 
=taryLcAa. 

..*s" ffi* n0 *
ffi& yls"AqaD'tmY " - *$a u* # Qln x\+l ENVIRONMENT

\



gI{,4}{KAI?

g. The e-waste exchange as an option has been

provided in the rules as an independent market
instrument offering assistance or independent

electronic systems offering services for sale and

purchase of e-waste generated from end-of-life

electrical and electronic equipment between
agencies or organizations authorised under these

rules.

ro. The manufacturer is also now responsible to

collect e-waste generated during the manufacture

of any electricai and electronic equipment and

channelise it for recycling or disposal and seek

authorization from SPCB.

u. The dealer, if has been given the responsibility of

collection on behalf of the producer, need to

collect the e-waste by providing the consumer a

'box and channelize it to Producer.

rz. Dealer or retailer or e-retailer shall refund the

amount as per take back system or Deposit

Refund Scheme of the producer to the depositor

of e-waste.

r3. Refurbisher need collect e-waste generated during
the process of refurbishing and channelise the

waste to authorised dismantler or recycier
through its collection centre and seek one time
authorization from SPCB.

\
r4. The roles ofthe State Government has been also

introduced in the Rules in order to ensure'safety,

healtle and skill deveiopment of the workers
involved in the dismantling and recycling
operations.

15. The transportation of e-waste shali be carried out

as. per the manifest system whereby the

transporter shall be required to carry a document
(three copies) prepared by the sender, giving the

details.

16. Liability for damages caused to the environment

. or third party due to improper management of

e-waste including provision for ievying financial
penalty for violation of provisions of the Rules has

also been introduced.

q" Urban Local Bodies (Municipal Committeel
CouncillCorpoiation) has been assign the duty to

collect and channelized the orphan products to

authorized dismantler or recycler.

Amendment Rules, zor8

r The e-waste collection targets under extended

producer responsibility (EPR) have been revised.

The phase-wise collection targets for e-waste in

weight shall be roa/o of the quantity of waste

generation as indicated in the EPR Plan during

ztsrT-tl, with a ro0lo increase every year until
zoz3. From zoz3 onwards, the target has been

made 7oo/o of the quantity of waste 6eneration as

indicated in the EPR Plan.

r Separate e-waste collection targets have been

drafted for new producers

o Under the Reduction of Hazardous Substances

(RoHS) provisions, cost for sampling and testing

shall be borne by the government for conducting

the RoHS test. If the product does not comply with
RoHS provisions, then the cost of the test will be

borne by the Producers.

S.tL.4. E waste management rules aozz

These rules will launch a new Extended Producer

Responsibility (EPR) regime for e-waste recycling.

The salient feature of new rules is as under:

o All the manufacturer, producer, refurbisher and

recycler are required to register on portal
developed by CPCB.

r Authorization {ras now been replaced by

Registration through online portal and ronly

manufacturer, producer, refurbisher and recycler

require Registration.

r Producers of notified EEE, have been given annuai

E-Waste Recycling targets based on the generation

from the previously sold EEE or based on sales of

EEE as the case may be. Target may be made

stable for z years and starting from 6o0/o for the

year 
"aa3-zoz4 

and 2024-25;7aa/o fot the year

zoz5-z1 and zoz6-27 and 8o0/o for the year eozT-

zB and zozS-zg and onwards.
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. Management of solar PV modules /panels/ cells
added in new rules.

r The quantity recycled will be computed on the
basis of end products, so as to avoid any false
claim.

r Provision for generation and transaction of EPR
Certificate has been introduced.

r Provisions for environment compensation and
verification & audit has been introduced.

r Provision for constitution of Steering Committee
to oversee the overall implementation of these
rules.

r Under the E-Waste Management Rules, provision
for reduction of hazardous substances in
manufacturing of Electrical and Electronic
Equipment (EEE) has been provided. It mandates
that every producer of EEE and their components
shall.ensure that their products do not contain
lead, mercury and other hazardous substances
beyond the maximum prescribed concentration.

r The E-Waste (Management) Rules also provide for
recognition and registration, skill development,
monitoring and ensuring safety aod health, of
workers invoived in dismantling and recycling of
e-waste.

5.12. PLASTIG POLLUTION
The marine resource covering 7o percent of, the
earth's surface is a key asset in the biosphere. Of the
nearly r.5 million species known, neariy a quarter
million live in the world's oceans. More importantly,
nearly 5o percent of the global prirnary production
takes place in the upper stratum of sea water. Seafood
presently represents zo0lo of the protein in global diet,

The health of the marine food web and the fisheries
resources invariably depend upon the long-term
viability of the autotrophic aigae (phytoplankton *
primary producer) and the zooplankton (primary
consurners) in the marine food pyramid.

Plastics represent the latest contaminant in the
marine environment; the increased use of plastics has
lead to negative environmental impacts.

Plastics pollution can interfere with the plankton
species that form the foundation ofthe food web, and
other organisms adversely affecting the delicate
balance in the marine ecosystem.

5.12.1. Plastics as aWaste Material- in Marine
Environment
The amount of plastic waste estimation annually
introduced into the marine environment is not
available. But, plastic waste is well known to result
primarily from fishing-related activities, and from
non-point source influx from beaches.

There are two clear differences between the fate of
plastics debris in the ocean environrnent as opposed
to on land environments

a) The rate of UV-induced photo-oxidative
degradation of plastics floating or submerged at
sea is very much slower than that exposed to the
same solar radiation on land.

b) Unlike on land there is no easy means of retrieval,
sorting and recycling of plastic waste that enters
into the ocean environment.

These two factors generally result in extended
lifetimes for plastics at sea.

The plastic waste that has been introduced into the
world's oceans must accumulate for the most part
intact and unmineralized in the marine environment.
While the fate of such plastics is not clear, it is
reasonable to expect at least some of it to continue
disintegrating into microparticulate debris. Recent
reports even indicate an increase in their counts over
the last two decades. 

t

Impact of Microparticles

Chailenging the Antarctic krill and other zooplankton
with plastic beads that are about zo microns or so in
size has demonstrated that these microparticulates
are readily ingested by these organisms. They appear
to ingest the parlicles unselectively, and the ingestion
rates depend on the concentration ofparticles in the
environment.

Plastics are bio-inert and are not expected to be tr:xic
to the animal in the conventional sense. While
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physical obstruction or indirect interference with
physiology is always possible (as with sea birds
showing satiation on ingesting plastics) the n'raterial
wili pass through the animal virtually unchanged.

The concern, hnwever, is that plastics exposed to sea

water tends to concentrate toxic and non-toxic
organic compounds present in the sea water at low
concentrations. These, including PCBs, DDT, and
nonylphenols, have very high partition coefficients
and are very efficiently concentrated in the plastic

material.

Plastic-related distress to over z5o species has been

documented worldwide. The focus has very much
been on larger species in surface waters or beaches,

despite the fact that 99 percent of marine species live
in the benthils. The impact of negatively buoyant
plastic waste (such as nylon net fragments) on benthic
species'has remained virtually unaddressed.

Despite years of interest on the topic little research
has been carried out by the government agencies or
ttre plastics industry to address the key issues relating
to plastics in the marine environment.

5.12.2. Plastics as a Waste Material- in Land
Environment
Problems with tlie uncollected plastic waste, include

(i) Choking of drains by plastic carry bags which
may lead to unhygienic environment and water
borne djseases,

(ii) Causing of illness and possible death of animals
that may feed on plastics from garbage bins,

(iii) Non-biodegradable and impervious nature of
plastics disposed on soil which may arrest
recharge of ground water aquifers,

(iv) presence of additives and plasticizers, fillers,
flame retardants and pigments used in the plastic

. products which have potential to cause adverse

health impact and ground water pollution.

5.12.3 Plastic Waste Management Rules, zo16

15,ooo tonnes of plastic waste is generated every day,

out ofwhich g,ooo tonnes is collected and processed,

but 6,ooo tonnes.of plastic waste is not being

coilected.

An eco-friendly product, which is a compiete
subsritute of the plastic in ali uses, has not been found
till date. ln the absence of a suitable alternative, it is
impractical and undesirable to impose a blanket ban

on the use of plastic all over the country. The real
chailenge is to improve piastic waste management
systems.

Salier* features

r, Increase minimum thickness of plastic carry bags

from 4o to 5o microns and stipulate minimum
thickness of 5o micron for plastic sheets also to
facilitate collection and recycle of plastic lyaste.

z. To promote Lrse of plastic u,aste fr.lr road
construction as per Indian Road Congress
guidelines or energy recovery', or waste to oil etc.

for gainful utilization of waste

3. Rural areas have been brought in ambit of these

Rules since plastic has reached torural areas also.

Responsibility for implementation of the rules is
given to Gram Panchayat.

4. First time, responsibility of waste generators is

being introduced. Individual and bulk generators

like offices, commercial establishments, industries
are to segregate the plastic waste at source,
handover segregated waste, pay user fee as per

bye-laws of the local bodies.

5. Plastic products are left littered after the public
events (marriage functions, religious gatherings,
public meetings etc) heid in open spaces. Figst

tirne, persons organizing such events have been

made,.responsible for management of waste
generated from these events.

6. Use of plastic sheet for packaging, wrapping the
commodity except those plastic sheet's thickness,
which will impair the functionality of the product

are brought under the ambit of these ruies. A

large number of commodities are being packed/
wrapped into plastic sheets and thereafter such

sheets are left for littered. Provisions have been

introduced to ensure their collection and
channelization to authorised recycling facilities.
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7. Extended Producer Responsibility: Earlier, EPR

was left to the discretion of the local bodies. First
time, the producers and brand owners have been

made responsible for collecting waste generated

from their products, They have to approach local

bodies for formulation of plan/system for the
plasric waste management within the prescribed

time frame.

8. SPCBs will not grant/renew registration of plastic

bags, or multi*layered packaging unless the
producer proposes the action pian endorsed by
the concerned State Development Department.

g. Producers to keep a record of their vendors to
whom they have supplied raw materials for
manufacturing carry bags, plastic sheets, and
multi-layered packaging. This is to curb
manufacturing of these products in unorganised
sector.

ro. The entry points of plastic bags/plastic sheets/
multi-layered packaging in to commodity supply
chain are primarily the retailers and street
vendors. They have been assigned the
responsibility of not to provide the cornmodities
in plastic bags/plastic sheets/multi-layered
packaging which do not conform to these rules.
Otherwise, they will have to pay the fine.

rr. Plastic .r.ry b"g wiil be availabie only with
shopkeeperslstreet vendors pre-registered lvith
local bodies on payment of certain registration
fee. The'amount coliected as registration fee by
local bodies is to be used for waste management.

rz. CPCB has been mandated to formulate the
guidelines for thermoset plastic (plastic difficult
to recycleJ. In the earlier Rules, there was no
specific pl"ovision for such type of plastic.

t3. Manufacturing and use of non-recyclable multi
layered plastic to be phased in two years.

Ar.nendment Rules, zorS
r Phasing. out of Multilayered Plastic (MLP) is now

applicabie to MLP, which are non-recyciable, or
non-energy recoverable, or with no alternative
use.

r Central registration system for the registration of
the producey'importerlbrand owner.

. A national registry has been prescribed for
producers with a presence in more than two
states, a state-level registration has been
prescribed for smaller producers/brand owners
operating within one or two states.

r Explicit pricing of carry bags has been omitted.

5.t2.4. Plastic Waste Managennent Amendment
Rules, zozl,
r The manufacture, import, stocking, distribution,

sale and use of foilowing single-use plastic,
including poiysfyrene and expanded polystyrene,
commodities shall be prohibited with effect from
the rstJuly, zozz:-

Single use plastic products oi-
r ear buds with plastic sticks, piastic sticks for

balloons, plastic flags, candy sticks, ice-cream
sticks, polystyrene flhermocoll for decoration;

r plates, cups, giasses, cutlery such as forks,
spoons, knives, straw, trays, wrapping or
packing films around sweet boxes, invitation
cards, and cigarette packets, plastic or PVC

banners less than roo micron, stirrers.
r In order to stop littering due to light weight plastic

carry bags, with effect from September, 2021, the
thickness of piastic carry bags has been increased
from fifty microns to seventy five microns and to
one hundred and twenty microns with effect from
the December, aoza This will also allow reuse of
plastic carry due to increase in thicl<ness . "l

. The plastic packaging waste, which is not covered

under the phase out of identiiied single use plastic

items, shall be collected and managed in an

environmentally sustainable way through the
Lxtended Producer Responsibility of the Producer,

importer and Brand owner (PIBO).

r ihe Guidelines for Extended Producer
Responsibility have been given legal force through
Plastic Waste Management Amendment Rules,

zozr for effective implementation.
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T

. (In the 4th United Nations Environment Assembly

held in zor9, India had piloted a resolution on

addressing single-use plastic products pollution,

recognizing the urgent need for the global

community to focus on this very important issue.

The adoption of this resolution at UNEA 4 was a

significant step.)

Amendment rules eozz
r Classification of Plastics:

. Category r Rigid plastic packaging

r Category e: Flexibleplastic packaging of single
layer or multilayer (more than one layer with
different types of plastic), plastic sheets and
covers made of plastic sheet, carry bags, plastic

$achet or pouches.

o Catggory 3r Multi-layered plastic packaging (at

ieast one layer of plastic and at least one layer
of material other than plastic).

r Category 4: Piastic sheet or like used for
packaging as well as carry bags made of
compostable plastics.

r Reuse of rigid plastic packaging material has been
mandated in the guidelines to reduce the use of
fresh plastic material for packaging,

\. For the first tinre, the guidelines allow for saie and
purchase of surplus extended producer
responsibility certificates. This will set-up a

market mechanism for plastic waste management.

r The centre has announced for establishing a

centralised online portai by Central Pollution
Control Board (CPCB) for the registration as wel]
as filing of annual returns by producers, importers
and brand-owners, plastic waste processors of
plastic packaging waste by 3rst March, zozz.

r It would act as the single point data repository
with respect to orders and guidefines related to
implementation of EPR for plastic packaging under
Plastic Whste Management Rule, zo16.

r Environmentai compensation will be levied based

upon poiluter pays principle, with respect to non-
fulfilment of EPR targets by producers, importers

and brand ownersl for the purpose of protecting
and improving the quality of the environment and

preventing, controiliag and abating environment
pollution.

. A committee constituted by the CPCB under the

chairmanship of CPCB chairman will recommend
measures to the envirt:nment ministry for
effective implementation of EPR, including
amendments to Extended Producer Responsibility
(EPR) guidelines.

. State Pollution Control Board (SPCtssJ or Pollution

Control Committees (PCCs) have been tasked to
submit an annual report on EPR portal with
respect to its fulfillment by producers, importers
and brand-owners and plastic waste processtrrs in

the state/Union 'ierritory to the CPCB

5.I3. BIOREMEDIATION
r Bioremediation is the use of microorganisms

(bacteria and fungi) to degrade the environmental

contaminants into less toxic forms,

r The microorganisms may be indigenous to a

contaminated area or they may be isolated from
elsewhere and brought to the contaminated site.

5.13.1. Bior-emediation Strategies

(a) In situ bioremediation techniques

r It involves treatment of the contaminated nraterlal

at the site.

r Bioventing - supply of air and nutrients
through wells to contaminated soii lo stimulate

the growth of indigenous bacteria. it is used for

simple hydrocarbons and can be used where

the contamination is deep under the surface.

I
:.t
4

I
'! The process of bioremediatiqn can be monitored

indirectly by measuring the Oxidation Reduction
Potential or redox in soil and groundwater, together
with pH, temperature, oxygen content, electron
acceptor/donor concentrations, and concentration
of breakdown product$(e.9. carbon dioxide)

A11 Rights Reserved. No part of this material may be reproduced in an,v form or b,v anv means, rr.ithout permission in writing.

YYY'; .rr. A,

";-MJ- t .lu-, u& *o

]



. Biosparging - Injection nf air under pressure

below the water table to increase groundwater

oxygen concentrations and enhance the rate of

biological degradation of contaminants by

naturally occu rring bacteria

'r Bioaugmentation - Microorganisms are

importeC to a contaminated site to enhance

degradation process.

(bi Ex situ bioremediation techniques

r Ex situ -involves the removal of the contaminated

material to be treated elsewhere,

e Landfarming - contaminated soil is excavated

and spread over a prepared bed and periodically

tilled [] until pollutants are degraded.The goal

. is to stimulate indigenous biodegradative
rnicroorganisms and facilitate their aerobic

degradation of contaminants.

r Biopiles - it is a hybrid of landfarming and

composting. Essentiaily, engineered cells are

constructed as aerated composted piies.

Typically used for treatment of surface
contamination with petroieum hydrocarbons.

r Bioreactors - it involves the processing of
contaminqted solid material (soil, sediment,

sludge) or water through an engineered

containment system.

r Composting - dealt earlier in solid waste
management

S,rA.z. Genetic engineering approaches
Phporemediatian
r Phytoremediatio,n is use of plant* to remove

contaminants from soil and water.

TYpes

r Phytoextraction / phytoaccumulation is the
process by which plants accumulate contaminants
into the roots and above ground shoots or leaves.

r Phytotransformation or phytodegradation
refers to the uptake of organic contaminants from
soil, sediments, or water and their transformation
to more stable, less toxic, iess mobile form.

r Phytostabilization is a technique in which plants
reduce the mobiiity and migration of
contaminated soil. Leachable constituents are
adsorbed and bound into the plant structure so

that they form unstable mass of plant from which
the contaminants will not re-enter the
environment.

r Phytodegradation or rhizodegradation is the
breakdown of contaminants through the activity
existing in the rhizosphere. This activity is due to
the presence of proteins and enzymes produced
by the plants or by soil organisrns such as bacteria,
yeast, and fungi.

. Rhizofiltration is a water remediation technique
that involves the uptake of contaminants by plant
roots. Rhizofiltration is used to reduce contamination
in natural wetlands and estuarv areas.

Mycoremediation 
n

r is a form of bioremediation in which frngi a.e

used to decontaminate the area.

Mycofiltration

r is a similar processr using fungal mycelia to filter
toxic waste and microorganisrns from water in

soil.

Advantages of bioremediation

r Useful for the complete destruction of a wide

variety of contaminants.

The bacterlum Deinococcrls radiodurans has been

used to de toxify toluene and ionic mercury which
are released from radioactive nuclear waste,

Using bioremediation techniques, TERI has

developed a mixture of bacteria called 'oilzapper'
which degrades the pollutants of oil-contaminated
sites, leaving behind no harmful residues. This
technique is not only environment friendly, but
also highly cost-effective.
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&

r The complete destruction of target pollutants is
possible.

. Less expensive.

r Environment friendly

Disadvantages of bioremediation
o Bioremediation is limited to those compounds that

are biodegradable. Not all compounds are
susceptible to rapid and complete degradation.

r Bioiogical processes are often highly specific.
. It is difficult to extrapolate from bench and pilot_

scale studies to full-scale field operations.
r Bioremediation often takes longer time than other

treatment process.

5.14. ENVIRONMENTAL POLLUTION
AND HEALTH

First
o Pollution inventory and apportionment studies

that assess relative contribution of different
sources are looked at in isolation and not within
a coherent framework of health protection.

r What ultimately should drive policy is not just
what source is emitting more but which source is
Iikely to fead to a greater exposure to health
damaging'pollutants.

r Globally, studies show vehicles contribute from a
quarter to ciose to half of the particulates in cities.

seconi
o Our scientists do not say that people are exposed

to much higher health damaging pollutants than
what occurs in ambient conditions.

r With each breath we inhale three-four times more
pollutants than the ambient air concentration.

r Exposure to vehicular fumes is highest on road
and up to 5oo metres from there. The majority in

. our cities iives in that zone.

Third
o People are exposed to a mixture of pollutants

whose combined effect has serious health impact,

ENVIRONMENT

The benefits are greater when pollution sources
are regulated for multi-pollutants.

o Deihi's air is thick with particulate matter,
nitrogen oxides, ozone and air toxins.

r There is merit in NGT,s focus on diesel emissions
which is a multi-pollutant mixture classified as a
class one carcinogen for its strong link with lung
cancer. Exposure to toxins should be eliminated.

Fourth
r Our air quality policies are cut off from the

reported reality in the health sector.

o India is experiencing a rapid health transition, with
a iarge and rising burden of chronic diseases,
estimated to be more than half of all deaths and
years lost to illness.

r Cancer, stroke, and chronic lung diseases are now
major public health problems that are strongly
influenced by air pollution.

5.I5. ACID RAIN
Acid rain is the rainfall that has been acidified. It is
formed when oxides of sulfur and nitrogen react with
the moisture in the atmosphere. It is rain with a pH
of less than 5.6. Acid rain is particularly damaging to
lakes, streams, and forests and the plants and
animals that live in these ecosystems.

S.lS.t.Tlpes of Acid Deposition
'Acid rain' is a broad term referring to a mixture of
wet and dry deposition (form of deposition material)
from the atmosphere 

.i

(a) Wet Deposition
r If the acid chemicals in the air are blown into

areas where the weather is wet, the acids can fall
to the ground in the form of rain, snow, fog, or
mist.

r As this acidic water flows over and through the
ground, it affects a variety of plants and animals.

o The strength of the effects depends on several
factors, including how acidic the water is; the

i
I
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chemi$try and buffering capacity of the eoils
involved; ard the types of fish, trees, and other
Iiving things t}at rely on the water.

. precipitation removes gases and particles from the

atmosphere by tlro processes:

(i) rain-out which is the incorporation of particles
inta cloud dmps which fall to the grourd, and

(ii) washout which accurs when materials below the
cloud is swept down by rain or snow it falls.

(b) Dry Deposition
r In areas where the weather is dry, the acid

chemicals may become incorporated into dust or
smoke and fall to the ground through dry
deposition, sticking to the ground, buildings,
vegetation, cars, etc.

. Dry deposited gases and particles can be washed
from these surfaces by rainstorms, through
runoff

r This runoff water makes the resulting mixture
more acidic.

r About half of the acidity in the atmosphere falls
back to earth through dry deposition.

S.1S.z. Sources of compounds causing acid
rain
(a) Sulphur
(i) Natural sources:

. seas and oceans,

r volcanic eruptions,

r Biological processes in the soil 8.9.,
Decomposition of organic matter.

(ii) Man-made sources:

r burning of coal (6o0/o of SO,) and
. petroleum products $oolr of SO.), and
r The smelting of metal sulfide ores to obtain the

pure metals.
e Industrial production of Sulfuric atid in

metallurgical, chemical and fertilizer
industries.

(b) Nitrogen

Natural sources:

r lightenin&
r volcanic eruption, and
r Biological activity.

Anthropogenic sourcesl

r Forest fires

r Combustion of oil, coal, and gas

(c) Formic acid

r Biomass burning due to forest fires causes
emission of formic acid (HCOOH) and
formaldehyde (HCHO) into the atmosphere.

o Large fraction formaldehyde gets
oxidation and forms formic acid
atmosphere.

photo 
" 
-

in the

These are three main compounds that cause
acidification of rain in the atmosphere.

(d) Other Acids:

r Chlorine

e Phosphoric acid

. Hydrochloric acid (smokestacks).

r Carbon monoxide and carbon dioxide
(automobiles). These become carbonic acid.

The pH scale
r The pH scale Ls a measure of how

(alkaline) a solution is.

r It rangss from o to q. A pH of 7 is neutral.
r A pH less than 7 is acidic, and a pH greater

than 7 is basic.

r It wa$ devised in rgog and it is a logarithmlc
index for the hydrogenion concentratioi in an
aqueou$ solutian.

o pH values decreases as hydrogen ion levels in-
creases.

r A solution with pH 4 is ten times more acidic

. than solution with pH 5, and a hundred times
more acidic than sclution with pH 6.

r WhilstthepH rqnge is usuallygiven as o to 14,

lower and higher values are theoretically pos-

sible.

acidic or basic
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Does itoccurs only in in&strial areas alone?

SOX and NOX that create Acid Rain are often
transported to distances far away from their points

oforigin by the wind so that the adverse effects of
pollution are also experienced at place remote from
the place of genesis. The problem is further
compounded as the environmental damage caused

by acid rain is not uniform, but is area-specific.

5.15.3. Common characteristics of acid rain
areas:

Areas which are prone to acid-rain attacks have some

common characteristics:

r They are concentrated in the industrialized belt of

the northern hemisphere.

. They are often upland and / or mountainous

areas; which are weli-watered by rain and snow.

r Due to the abundance of water, they possess

numerous lakes and streams and also have more

land covered with vegetation.

r Being upland, they often have thin soils and
glaciated bedrock.

World scenario

Many parts of ScAndinavia, Canada, the North and

Northeast United States and Northern Europe
(particularly West Germany and upland Britain)
share these'features. Across the Atlantic there are

number of acid rain hot spots inciuding Nova Scotia,

Southern Ontario and Quebec in Canada, the

Adirondack Mountains in New York, Great Smoky

mountains, parts of Wisconsin, Minnesota, and the

Coiorado Rockies of the US.

In India
In India, the first report of acid rain came from
Bombay in ry74. Instances of acid rain are being

reported from metropolitan cities.

In India, the annual SO, emission has almost doubled

in the last decade due to increased fossil fuel
consumption. Lowering of soil pH is reported from
north-eastern India, coastal Karnataka and Kerala,

parts of Orissa, West Bengal and Bihar.

5.15.4. Chemistry of Acid Rain
Six basic steps are involved in the formation of acid

rain:

r. The atmosphere receives oxides of sulfur and

nitrogen from natural and man-made sources.

z. Some of these oxides fall back directly to the
ground as dry deposition, either close to the place

of origin or some distance away.

3. Sunlight stimulates the formation of photo-
oxidants (such as ozone) in the atmosphere.

4. These photo-oxidants interact with the oxides of
suifur and nitrogen to produce H,SO* and HNO,

by oxidation.

5. The oxides are ofeulfur and nitrogen, photo-

oxidants, and other gases (like NH.) : i

6. Acid rain containing ions of sulfate, nitrate,
ammonium and hydrogen falls as wet deposition.

Difference between normally and anthro-pogenically acidified lakes

Lichens serve as good bio-indicators for air pollu-
tion. In the variety of pH around 6.o, several ani*
mals, those are important food items for fish
decline. These include the freshwater shrimp, cray-

fish, snails and some small mussels.

lndicators

Naturally acidic lakes Anthropogenically acidifi ed lakes

Brown.to yellow.colour caused by humic substances Very clear water caused by reduced primary
productivity

Concentrations of dissolved organic carbon are high
while transparency is low

Dissolved organic carbon concentrations are low.

Whereas the transpa-rency is high'
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Low pH but well buffered. Poorly buffered

Abound with aquatic life. Some of the more sensitive taxa, such as blue-green
algae, some bacteria, snails, mussels ctustaceans,
mayflies and fish either decrease or I are eliminated.

5.15.5.Impact Of Acid Rain
(a) Soil

r The exchange between hydrogen ions and the
nutrient cations iike potassium and magnesium
in the soil cause leaching of fhe nutrients,
making the soil infertile.

r This is accompanied by a decrease in the
respiration of soil organisms.

r An increase in ammonia in the soil due to a
decrease in other nutrients decreases the rate

. of decomposition.

r The nitrate level of the soil is also found to
decrease.

r The impact of acid rain on soil is iess in India;
because Indian soils are mostly alkaline, with
good buffering ability.

(b) Vegetation

Acid rains affect trees and undergrowth in forest in
several ways, causing reduced growth or abnormal
growth:
r The typical g(owth-decreasing symptoms are:

r Discoloration and loss of foliar biomass
r Loss of feeder-root biomass, especiaily in

conifers
. Premature senescence (aging) ofolder needles

in conifers

r Increase in susceptibility of damage tc
secondary root and foliar pathogens

r Death of herbaceous vegetation beneath
affected trees

r Prodigious production of lichens on affected
trees.

. r Deathofaffectedtrees.
(c) Micro organisms

r pH determines the proliferation of any
microbial species in a particular environment
and the rate at which it can produce.

r The optimum pH of most bacteria and protozoa
is near neutrality; most fungi prefer an acidic
environment, most blue-green bacteria prefer
an alkaline environment.

o So after a long run of acid rain, microbial
species in the soil and water shift from
bacteria-bound to fungibound and cause an
imbalance in the microflora.

r This causes a delay in the decomposition of soil
organic material, and an increase iri fungal
disease in aquatic life and forests.

(d) wild iife
The effects of acid rain on wild life are not very
obvious and are therefore, difficult to document.
Nevertheless, several direct and indirect effects of
acid rain on the productivity and survival of wildlife
populations have been reported.

r Acid rain can directly affect the eggs and
tadpoles of frogs and salamanders that breed
in small forest ponds.

. It has been postuiated that acid rain can
indirectly affect wildlife by allowing metals
bound on soils and sediments to be reieased
into the aquatic environment, where toxic
substances may be ingested by animals, like
birds, that feed in such an environment.

r Other indirectpffects of acid rain on wildlife
are loss or alteration of food and ha6itat
resources.

(e) Humans

Acid rain affects hurnan health is a number of ways.
r The obvious ones are bad smells, reduced

visibility; irritation of the skin, eyes and the
respiratory tract.

r Some direct effects include chronic bronchitis,
pulmonary emphysema and cancer.

o Some indirect effects include food poisoning vis
a vis drinking water and food.
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. An increase in the levels of toxic heavy-metals
like manganese, copper, cadmium and
aluminium also contribute to the detrimental
effects orr human health,

(f) Acid rain damage on Materials

(g) Socio-economic impacts of acid rain:

The adverse impact of acid rain on farming *nd
fishing leads to the deterioration of life qualiry indices
like GNP and per capita income, eopecially in the
predominantly agricultural and developing countries
like India

5.15.6. Trigger Efiect of Acid Rain on Pollutants:

A low pH of t}te rainwater and subsequent increased

acidity in the environrnent can trigger off or
aggravate the effects of certain harmful pollutants.

(i) Mercury:

r Methyl mercury and reiated short chain alkyl
mercurial compounds are most dangerous to

humans, as they accumulate in edible fish
tissue.

r Although acid deposition may not increase the

production of methyi mercury it may increase

the partitioning of methyl mercury into the
water column.

r The use of lime has helped in reducing the

mercury levels in fish.

(ii) Aluminium:
r Acidified waters are known to leach substantial

amounts of aluminium from watersheds,

r Even at relatively low levels, aluminium has

been implicated in diaiysis dementia, a disorder

of the central nervous system, which may be

toxic to individuals with impaired kidney
function.

(iii) Cadmium:

o Cadmium can enter the drinking water supply

through corrosion of galvanized pipe or from
the copper-zinc through corrosion of galvanized

piper or from the copper-zinc solder used in the

distriLution systems.

o A decrease in water pH from 6.5 to 4.5 can

result in a fivefold increase in cadmium and

could cause renal tubular damage.

(M Lead:

o Foetuses and infents are highly susceptible to

drinking water lead contamination. :

r High,blood lead levels in children (>3o mug/

Mi) are believed to induce biochemical and

neurophysiological dysfunction.

r However, lower than normal blood levels of

lead can cause mental deficiencies and

behavioural problems.

(v) Asbestos:

Asbestos in natural rock can be released by acidic
waters.

t:

Material Tlpe of Impact Principal Air
Pollutants

Metals Corrosion,
tarnishing

Sulphur 0xides
and other acid
gases

Building
stone

Surface erosion
soiling, black
crust formation

Sulphur Oxides
and other acid
gases

Ceramics
and glass

Surface erosion,
surface crust
formation

Acid gases,

especially
fluoride-
containing

Paints and
organic
coatings

Surface erosion,
discolouration,
soiling

Sulphur
dioxides,
hydrogen
sulphide

Paper Embrittlement,
discolouration

Sulphur Oxides

Photographic
Materials

Micrc-
blemishes

Sulphur Oxides

Textiles Faifing, colour
change

Nitrogen oxides,

ozone

Leather Weakening,
powdered
surface

Sulphur oxides

Rubber Cracking Ozone
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"Under Smart Cities Mission, first-of-its-kind
initiative - Climate Smart Cities Assessment

Framework zorg has been launched which
intends to provide clear roadmap for cities and

urban India towards combating climate change

through adoption of both mitigation and
adaptation measures.

S.r5.7. Control Measures:

Reducing or eliminating the sources of poilution by

r Buffering- the practice of adding a neutralizing
agent to the acidified water to increase the pH is
one of the important control measures. Usually
lime in the form of calcium oxide and calcium
carbonate is used.

r Reducing the emission of SOz from power stations

by burning less fossil fuel, using alternate energy
souices like tidal, wind, hydropower etc.,

. using low sulphur fuel;

r desulphurization

r decreasing emission of NOx from power stations
and

r Modification of engines.

r Emissions of SOx can be controlled by

r Converting to sulphuric acid.

r Converting it to elemental sulphur.

r Neutralizing it and using it in the manufacture
ofother products.

5.16. CATEGORIZATIONOFINDUSTRIAL
SECTORS

r The Ministry of Environment, Forest and Climate

Change (MoEfCC) has developed the criteria of .

categorization of industrial sectors, Red, Orange,

Green and White categories based on the Pollution

Index which is a function of the emissions (air

pollutants), effluents (water pollutants), hazardous

wastes generated and consumption of resources.

The Pollution Index PI of any industrial sector is

a number from o to roo and the increasing value

of PI denotes the increasing degree of poliution
load from the industrial sector.

. "Re-categorization of industries based on their
poilution load is a scientific exercise. The old system

of categorization was creating problems for many

industries and was not reflecting the pollution of the

industries. The new categories will remove this
lacuna and will give clear picture to everyone. 'The
new category of White industries which is practically

non-polluting will not require Errvironmental
Clearance (EC) and Consent and will help in getting
finance from lending institutions. No Red category

of industries shall normally be permitted in the

ecologically fragile area 1 protected area.

-&
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" CHAPTER - 6

6.I. INDIAN HIMALAYAN REGTON
OHR) - ENVIRONMENTAL
CHALLENGES

The Indian Himalayan Region (IHR), which occupies

a strategic position along the entire northern and

north-eastern boundary of the country and

administrativeiy covers 10 states in their entirety

Uammu & Kashmir, Himachal Pradesh, Uttarakhand,

Sikkim, Arunachal Pradesh, Nagaland, Manipur,

Mizoram, Tripura, Meghalaya) and two states

partially (the hill districts of Assam and West Bengal).

has wide ranging ecoiogical and socio-economic

significance. \

IHR Services

r Besides jnnumerable goods, IHR generates a

plethora of services not only for Himalayan

inhabitants but also influences the lives of people

living weil beyond its boundaries.

. Among other services, the region, with its large

area under permanent snow cover and glaciers,

forms a unique water reservoir that feeds several

important perennial rivers.

e With its vast green coYer, IHR also acts as a giant

carbon'sink'.

r IHR also forms a considerably large part of

identificd Himalayan Biodiversity global hotspot'

Role in Indian climate.

The region, however, is facing environmental

problems on account of various factors including the

stress caused by anthropogenic activities. Even

geologically, the Himalayan ecosystem falls under the

most vulnerable category. Therefore the

environmental issues being faced by the IHR are of

critical importance.

Managing the Himalayan ecosystem sustainably is

critical not only for preserving its pristine beauty and

spectacular landscapes, but also for ensuring the

ecological securiry of the entire Indian sub-continent.

(A) URBANTZATION IN THE HIMALAYAS -
IS IT SUSTAINABLE?

Impact - Solid Waste

The continued expansion in urban settlements, influx

of visitors, trekkers and mountaineers in 'rhe

Himalayan region has started to pose high biotic

pressure ind concomitant indiscriminate solid waste

dumping. As a result, the IHR is getting adversely

affected.

In the absence of proper management practices and

inadequate infrastructural facilities, human induced

pollution, such as solid waste, untreated sewage and

local air poilution due to vehicles has been

continuously increasing in the IHR.
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Impact - Towr Planning

Rapid unplanned growth of hill towns, construction
activities without a proper plan, general non-
compliance with prescribed norms and guidelines,

and indiscriminate use cf land for commercial
outfits/tourist resorts have severely and adversely
affected the fragile ecosystem of the Himaiayas.

Large scale land instabilities, drying up of natural
water sources, waste disposai problems and changing
socio-cultural values are known impacts of
unplanned construction activities.

Deforestation activities - cutting in an area causes
ecological damage and slope instability in adjacent
areas.

INITIATIVES

Ban on Plastic in HP
. State government enacted the Himachal Pradesh

Non-Biodegradable Garbage (Control) Act, 1995 in
order to prevent throwing or depcsiting non-
biodegradable garbage in public drains, roads.

r It has then increased the minimum thickness of
plastic carry bags to Zo microns of virgin material,
which exceeded the ao micron thickness
recommended by Central Rules.

r Further, the state Government has taken a Cabinet
decision to bah plastics altogether in the mtire
state since zoog.

Participatory Conservation of Laftes in the
Region

c The Naini Lake is the sole source of drinking
water for Nainital town, an important tourist
destination in Uttarakhand state.

r Increasing inflow of tourists, urban waste making
its way into the lake is adversely affecting water
quality.

r To conserve the water body, the residents have
. switched on to a scientific garbage disposal system
- under the project name 'Mission Butterfly' by
Nainital Lake Conservation Project.

r The sweepers, on a small monthly charge, collect
waste from each household and directiy transfer

it to the compost pits. Apart from the residents,
schools and hotel owners have extended full
cooperation to the authorities, to save its precious
eco-system.

r In addition, they are able to generate income and
employment by converting it to manure.

Conservation of Dal lake
r Dal Lake a favorite tourist destinatian attracting

tlousands of tourists inJammu & Kashmir state, is
also special for settiement of about 6o,ooo people
within the lake.

r The lake is in peril due to anthropogenic pressure
and overall deterioration of surrounding
environment.

r The lake has been included in the lake consefuation
programme of the tvtogfl COL

r The Lake and Waterways Development Authority
(LAWDA), Srinagar, in collaboration with Centre
for Environment Education {CEE) and other NGOs
has taken up the initiative for lake conservation
through education and mass awareness. Use of
polythene carry bags has also been banned in the
lake area.

Assam Hill l"and and Ecological Sites Act, 2ooo
r The Assam Hill Land and Ecological Sites

(Protection and Management) Act, 2006 to preyent
indiscriminate cutting of hiils and fiiling up of
water bodies in urban areas, which had led to
serious ecological problems in places like
Guwahati.

o Under the Act, the state government can bring any
hill under its purview for protection.

Urban Development through JNNURM
r "The aim is to encourage reforms and fast track

planned development of identified cities. Focus is
to be on efficiency in urban infrastructure and
service delivery mechanisms, community
participation, and accountability of ULBs/
Parastatal agencies towards citizens".

r The duration of the mission is seven years starting
from zoo5-o6with initially 13 tov/ns,
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Recommendations I solutions for Solid Waste
Management in IHR

The "development' in the present context has become

unsustainable. An integrated approach is' therefore,

necessary to protect the environment and achieve

required economic development at the same time.

Advance planning based on timely and reliable data has

become crucial for sustainabie growth of hill towns.

r. Guidelines prohibiting indiscriminate disposal of
garbage, particularly the non-degradable waste.

z. Preventive and management steps for solid waste

management at the point of origin itself.

3. Documentation about the varying composition of
waste from the hill towns to expedition tops'

4. Promotion of techniques such as conversion of

biodegradabie waste into biocompost, or
vermicompost in place of land filling, open

dumping or burning.

5,. The four 'R's principle' - Refuse waste prone

commodities, Reuse discarded commodities for
other uses, Reduce through segregation into
categories-biodegradable and non-biodegradable

at household/ individual level, and Re-cycling once

fully used or completely unusable commodities/

items.

6. Good quality potable water, available at various

locations in hil} towns so that people can fill their
bottles, on payment basis.

7. Awareness and capacity building of ' the
stakeholders.

8. Best international experiences & practices
followed in regard to preservation ofsurroundings
and prevention of littering in eco-sensitive places,

[e.g.; Alaska, Gangotrilt,eh region, Nepal and

Chinal should Lre examined and appropriately
adopted.

9. Need support and innovative thinking on different

aspects, ranging from traditional architectural

. practices, local water managernent and diverse

systems of sewage and garbage management.

ro. There is a need to motivate residents to switch
over to a more scientific waste disposal system in
a participatory manner,

Recommendations / solutions - Hill Town
Planning and Architectural Norms

r. Fragmentation of habitats in hill areas should he

prevented.

z. Specific areas for rurafurban developrnent should

be designated.

3. No construction should be undertaken which fall

in hazard zones or areas falling on the spring

lines and first order streams.

4. Architectural and aesthetic norms for
construction of b:ildings in mountain/hill areas

shauld be enforced.

5. Deforestation activities shall not be undertaken

unless appropriate measures are taken to avoid

such damages.

6. An integrated development plan may be prepared

taking into consideration environmental and

other relevant factors

Z. In highly seismic areas like Himalaya, all
construction should incorporate earthquake

resistant features

8. Location-specific technologies should be rieployed

for construction of buildings

9. "Gr€en roads" having channels for coilection of

water for irrigation purposes should be made a

part of the constructioil norrn.

(B) TOURISM - WILL IT BE REGUI-ATED?

Pilgrimage Tourism in Sensitive Areas

r The Himalayas is l&own to be a home of saiqqs,

destination of pilgrimage since timg immemorial"

o For example, Badrinath, Kedarnath, Gangotri-

Yamunotri and Hemkund Sahib in Uttarakhand,

Manirnahesh, Jwala Devi, Chintpurni, Naina Devi

in Himachal Pradesh and Vaishnav Devi and

Amarnath in Jammu & Kashmir, Khecheopalri

and other sacred lakes in Sikkim are particulariy

important destinations.

r Unfortunately, most ofthese places lack adequate

facilities of transport, accommodation, waste

l
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disposal and other amenities for the ever growing
number of pilgrims that visit them every year.

r A.lso, there is a gross lack of regulatory rnechanism
for infrastructure creation, management, and for
controlling the tourist inflow in such sites.

. As a result the sensitive ecosystems and cultural
values of these areas are facing pressures far
beyond their carrying capacities.

Impact - of Commercial Tourism
r The impacts of tourism on mountain ecosystems

and biological resources are of great concern
because of the high biodiversity and environmental
sensitivity of the Himalayas.

o Cultural ldentities and diversity in mountain
regions are also under threat by the economic,
social and environmental forces associated with
mountain tourism.

. In this context, community based ecotourism
emerges as one of the sustainable alternatives to
the presently practiced commercial tourism in
already over saturated hi.ll towns like Nainital,
Mussoorrie, Shirnla, Kullu-Manali, Gangtok, etc.

INITIATI}TES

,Religicus Sentiments for
\

There is immense scope of harnessing the reiigious
sentiments of tourists in the right perspectives of
conservation and sustainable management of natural
resources in the eco-sensitive Himalayan areas.

This can be done through:
(i) Encouraging them to undertake participatory

plantation for rehabilitation of degraded areas
(e.g., Badrivan initiative of GBPIHED in
Uttarakhand).

(ii) Promoting the concept of eco-cultural landscapes
' (e.9., Demazong - Buddhist landscape, Sikkim,

and Apatani eco-cultural landscape, Arunachal
Pradesh). Both landscapes are highly evolved
with high level oi economic and ecological
efficiencies.

(iii) Involving them in maintenance and
strengthening of sacred groves/landscape (e.g.,

Sacred Groves of Meghalayar The tribal
communities - Khasis, Garos, and Jaintias, have
a tradition of environmental conservation based
on religious beliefs and customary law and are
protected from any product extraction.

Ladakh Himalayan Homestays- Transforming
Local Mindsets towards Snow Leopards
o The Himalayan Homestays programme fosters

conservation-based community managed tourism
development in remote settlements, by gradually
building local capacity and ownership.

r It stands out as an example that aims to be
sensitive to both host and visitor expeitations
without compromising the aspirations of host
communities, and at the same time seeks to
balance these aspects with conservation of the
area's unique cultural and natural heritage.

Highlights of Sikkim's Ecotourism policy

o "Sikkim - the Ultimate Tourist Destination" is the
policy motto of the state. The state is employing a
system of environmental fees, and permits for
entries, and stay time restrictions in some
environmentaily sensitive high altitude/ pristine
areas_

. Operationalization of tourism in various modes,
such as village tourism, nature tourism, wildlife
tourism, trekking/adventure tourism, and cultural
tourism in the state and institutionalization of
tourism manager.lpnt at the communily level,

. Promotion and use oJ local art & craft, cuisiries,
etc., along with organizing tourism fairs and
festivals.

r Imparting training in tourism related service in-
dustries.

The efforts made by Sikkim can be a basis of
responsible tourism in other Himalayan states.

Adventure tourism
Immense opportunities for adventure cum
ecotourism in the Himalayan region (e.g., Annapurna

Harnessing
Conservation
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Conservation Area project, Nepal; Nanda Devi

Biosphere Reserve ecotourism approach,
Uttarakhand) could ire harnessed through
community invoivement.

Tourism + art and culture

Linking of tourism with initiatives like Rurai Business

Hubs (RBH), as introduced in North East region,

which envisages promotion of quality rural products

like handloom, handicrafts, agro products, hertral

products, bio-fuel, etc., may be considered as yet

another aspect of promoting eco-tourism in the IHR.

Regulated entry
The Government of Uttarakhand has restricted the

number of tourists visiting the origin of the river

Ganga - Gangotri area to l5o per day.

Recommeqdations / solutions

However, considering the sensitivity (both cuitural
and naturai) of this region, strict operational
guidelines are required to be enforced across IHR

with region specific provisions for facilitating and

promoting community based ecotourism.

Recommendations / solutions - Regulating Tourism

and Pilgrimage to Sensitive Areas

r. Pilgrimage tourism in the Himalaya requires both

developmen( and regulation so as to reduce

congestion and resultant pollution.

z. The accommodation and road tranbport
infrastructure needs to be developed in
pilgrimige sites.

3. The pilgrimage tourism is a kind of "economy

ciass" tourism in the lndian Himalayan Region'

Suitable accommodation and other facilities need

to be made available accordinglY'

4. All existing sites should have adequate provision

of garbage disposal and management.

5. An inventory of historical, sensitive and sacred

' sites including sacred groves should be prepared

and their vulnerabiiity should be assessed.

6. The access to such sites of incomparable value

through vehicles needs to be restricted beyond a

certain zone'

Recommendations I solutions * Promoting
Ecotourism and Regulation of Commercial
Tourism

r. Eco-tourism villages, parks, sanctuaries and other

areas should be identified to establish a primary

base f<rr ecotourism.

a. \rillage communities, especiaily youths, and rural

women should be involved in Ecotourism.

3. Restrictions on the entry ofvehicles and visitors

per day/ per group should be imposed in sensitive

ecological sites.

4. Local art, crafts, cuisines, and dishes should be

promoted and made an integral part of tourist

experience in order to ensure economic benefits

to the locals and their cultural integrityl entity is

not iost.

5. Best practices on comrnercial trekking should be

imposed on a mandatorY baSis

6. Creation of log/bamboo huts should be promoted

in busy mountain areas,

Recommendations / solutions for related
segments

Rejuvenation of Springs and Degraded Sites

. Special attention should be paid to recharge of

ground lr.ater and quality of mountain lakes/

wetlands through restoration of forests'

r Detailed geological mapping should be conducted

to identify the spring recharge zone and locate

geological structures'

r Nuclear water profpecting technologies should be

used to map the water sources and prevent the

conskuction activities in such loc'ations that could

damage or adversely affect such sources.

r Engineering measures to protect recharge zone

from biotic interferences'

r Social fencing measures, e.g.

(i) digging shallow infiltration trenches,

mulching.

(ii) construction of stone-mud check dams in

gullies to store rainwater and check soil ero-

sionl and

t
i"

!

t
(

t
I

i
i
I
I
a\
I

i

l
I

Ali Rights Reserved. No part of tbis material may be reproduced in any lorm ot b,v an1'means' without permlssion in lvriting.

Iffi oo () rilIvlfisr*

\



(iii) lanet levclling, maintenance of crop field
bunds to allow stagnation of rainwater
should be enhanced.

r Vegetative measures with the aim to enhanc€
rainwater infiltration and reduce rainwater
runoff.

r Involvement of stakeholder community should be
ensured at every step of the Spring Sanctuary
Development. The maintenance and aftercare of
the interventions have to be ensured through
their involvement.

Rain Water Harvesting
r All buildings to be constructed in future in urban

areas should have provision for roof-top rain
water harvesting

r The institutional and commercial buildings should
not draw water from existing water supply
schemes which adversely affect water supply to
local villages or settlements.

r In rural areas rain water harvesting should be
undertaken through such structures as percolation
tanks, storage tanks and any other means,

r Spring sanctuary development should be
undertaken in the spring recharge zones to
augment spring water discharge.

r Rain water collected through storm water drains
should be used\to clean the waste disposal drains
and sewers.

r Ground water aquifer recharge structures should
be constructed rvherever such structures do not
lead to slope instabilities.

Ecologically Safer Roads
. For construction of any road in the Himalayan

region of more than 5 km iength where the same
may not tre tarred roads and environmental
impact assessment is otherwise not required,
enyironmental impact assessment should be
carried out in accordance with the instructions to
'be issued for this purpose by the State
Governrnents.

r Provision should be made in the design of the road
for treatment of hiii slope instabilities resulting

from road cutting, cross drainage works and
culverts using bio-engineering and other
appropriate techniques.

r Provisions should be made for disposal of debris
from construction sites in appropriate manner at
suitable and identified locations so as not to affect
the ecology of the area adversely.

Further, the dumped material should be treated using
bio-engineering and other appropriate techniques.
r No stone quarrying should be carried out without

proper management and treatment plan including
rehabilitation pian.

r All hill roads should be provided with adequate
number of road side drains and these drains shall
be kept free from blockage for runoff disposal;
further, the cross drains shall be treated suitably
using bio-engineering and other appropriate
technologies so as to minimise slope instability.

o The runoff from the road side drains should be
connected with the naturai drainage system in the
area.

. Fault zones and historicallyland slide prone zones
should be avoided during alignment of a road,
where for any reason it is not possible to do so, the
construction should be carried out only after
sufficient measures have been taken to minimize
the associated risks.

. Ridgg alignment should be preferred to valley
alignment.

r Alignment should be selected so as to minimise
loss of vegetal cover,

. Encouragement should be provided for use'of
debris materiai for local deveiopment.

6.2 SAND MINING IN INDIA -
ENVIRONMENTAL ISSUES

Sand is an important mineral for our society in
protecting the environment, buffer against strong
tidal waves and storm, habitat for crustacean species
and marine organisms, used for making concrete,
filling roads, building sites, brick making, making
glass, sandpapers, reclamations, and in our tourism
industry in beach attractions.
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Sand mining is the process of removal of sand and
gravel where this practice is becoming an
environmental issue as the demand for sand increases

in industry and construction.

Despite a Supreme Court order that prohibits sand

mining without the requislte ciearance from the
required authorities and places limits on the
quantities that can be mined, thousands of tonnes oi'

sand is being illegally mined to meet the rising
dema.nd of construction industry and for extraction
of minerals. Let's discuss about the scenario of sand

mining in India

The environmental reasons for this ban and others
across India are numerous. Sand acts as an aquifer,
and as a natural carpet on the bcttom of the river.

Stripping this layer leads to downstream erosion,
causing changes in channel bed and habitat type, as

well as the deepening of rivers and estuaries, and the
enlargement of river mouths. As the river system
lowers, local groundwater is affected, which leads to
water scarcities aggravating agriculture and local
livelihoods.

In terms of legal measures, ground water shortages
have been noted as the patent problem with river
sand mining. Less considered in legal action, but
centrally relevant, experts also note substantiai
habitat and ecological problems, which include'ldirect
loss of stream reserve habitat, disfurbances of species

attached to streambed deposits, reduced light
penetration, reduced primary production, and
reduced feeding opportunities".

Economic consequences of sand mining
r. Revenue loss to the exchequer

For e.g.: It is estimated that in Noida and Greater
Noida alone the loss to the exchequer is about
Rs,r,ooo crore, but the impact that sand mining,
which is simply put theft on environment and

ecoiogy, cannot even be calculated.

Environmental consequences of sand mining
r. Forcing the river to change its course

Sand and boulders prevent the river from
changing the course and act as a buffer for the
riverbed.

z. Illegally dredged sand is equivalent to robbing
water.

Sand holds a lot of water, and when it is mindlessly

mined and laden on to trucks, large quantities ol
water is lost in transit.

3. Depletion of groundwater tables

Sarrd, on a riverbed it acts as a link between the

flowing river and the water table and is pafl of
the aquifer.

For e.g.: lllegal and excessive sand mining in the

riverbed of the Papagani catchment area in
Karnataka has led to the depletion ofgroundwater
levels and environrnental degradation in the

villages on the banks of the river in both Andhra
Pradesh and Karnataka.

4. Adversely impacting the habitat of micro-
organisms

There are a iot of n:icro-organisms that are not

visible and widely known, but are criticai to soil

structure and fertility. When sand is dredged,

literaliy it takes away their habitat.

5. Increased river erosion

When sand and boulders are removed in an

unimpeded way using heavy machines, the
erosion capacity of the river increases.

6. Damage to roads and bridges

For e.g.: In Vishnuprayag the boulders that came

down with the river water damaged a side of the

dam and the waters spread out across causing

hearry damage.

7. Threat to agriculture

For e.g.: Despite numerous prohibitions and

regulaiions, sand mining continues rapidly on the

riverbed of the Bharathapuzha in kerala. Water

tables have dropped dramatically and a land once

known for its plentiful rice harvest now faces

scarcity of water. In the villages and towns

around the river, groundwater ievels have lailen

drastically and wells are almost perennially dry.

8. Damage to coastal ecosystem

This destructive illegal practice in heaches, creeks

leads to erosion along the shoreline. Eg: Kihim
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Beacir off Alibaug, Shore levels have redt:ced,
forcing residents to build walls to protect
thenrselves from the sea.

It wrecks the intertidal area and creates the
imminent danger of saline water ingress into
fresh water.

Coastal sand mining destroys fisheries, disturbs
coral, mangroves, wetlands and has led to the
near extinction of ghariyals, a crocodile species

unique to lndia.

A major irnpact of beach sand mining is the loss
of protection from storm surges asscciated with
tropicai cyclnnes and tsunamis.

g. Lesser availability of water for industrial,
agricultural and drinking purposes.

10. Loss of employment to farrn workers.

u. 'l'hreat to livelihoods.

Current rules and policies in operation relation
to sand mining
Kerala: Kerala Protection of River Banks and
Regulation ofRemoval ofSand Act, zool
Key features: To permit sand mining in select areas
and each selected area or Kadavu will be managed by
a Kadavu Committee which will decide on matters
such as quantum of mining to be permitted, and to
mobilise local pedpie to oversee these operations and
ensure protection ofrivers and riverbanks.

Key rivers, affected: Bharatapuzha, Kuttiyadi river,
Achankovil, -Pampa and Manimala, Periyar, Bhavani,
Siruvani, Thuthapuzha, and Chitturpuzha, rivers in
the catchments of Ashtamudi and Vembanad lakes

Tamil Nadu: Policy that ensures that quarrying of
sand in Government poramboke lands and private
patta lands wiil only be undertaken by the
Government. Mechanised sand mining is prohibited.
In zoo8, this policy was countermanded by the
government and private parties were given permits
fcr mining.

Rivers afiectedl Cauvery, Vaigai, Palar, Cheyyar,
Araniyar and Kosathalaiyal Bhavani, Vellar , Vaigai
Thamiraparani, Kollidam. coastal districts of

Nagapattinam, Tuticorin, Ramanatha-puram and
Kanyakumari. hill regions of Saiem and Erode
districts.

Karnataka; The Uniform Sand Mining Policy does

not allow sand mining in Coastal Reguiation Zone
(CRZ) area and prohibits the use of machineries to
mine sand from river. High Court of Karnataka
banned mechanised boats for sand mining in the
state from April zorr.

From Seplember zorr, according to Karnataka
Minor Mineral Concession (Amendment) Rules
2o11,the responsibility of oversight of sand mining
has been transferred to the Public Works, Ports and
Inland Water Transport Department.

Rivers affected: Cauvery, Lakshmanateerta,
Harangi, Hemavathi, Nethravatai, Papagani

Andhra Pradeshl In eoo6. a new policy that allows
only manual latrour and bullocks to mine sand in
riverbeds. Bullock carts, mules and other animals
would be exempted from any mining tax. Contractors
will be allotted sand through open bidding by a
committee headed by district joint collectors. Sand
can be sold only if it has a maximum retail price tag,
otherwise there will be a penalty. Use of poclaines
has been banned entireiy, and mining will be
disallowed below three metr€s.

Rivers affected: Godavari, Tungabhadra,
Vamsadhara, Nagavali, Bahuda and Mahendratanaya

Maharashtra: Nerv policy, zoro, under which it is
compulsory for contractors to obtain permission from
the Gramsabha, for sand mining. Ban on use of
suction pumps in dredging and sand mining licences
can be given only through a bidding process. Also
sand mining projects have to obtain environmental
clearances.

Rivers affected: creeks at Thane, Navi Mumbai,
Raigad and Ratnagiri

Uttar-Pradesh: the Noida administration established
a "Special Mining Squad,' charged with the specific
task of impeding and ultimately extricating Greater
Noida from the sand mafia's degradation.
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Rivers affected: Chhoti Gandak, Gurra, Rapti and
Ghaghara.

Suggestions

r. The most viable alternative is 'manufactured
sand'. It is produced in a stone crushing piant.
M-sand is produced from stones which is used for
aggregates, and the quality is consistent and even

better than river sand. M-sand is relativeiy
cheaper too.

z. Use of fly ash from industries as alternative
should be promoted for construction purposes.

3. The government should exercise prudence when
it comes to leasing out the riverbed for mining
activities and also demarcate areas cleariy and
monitor mining through a suitabie institutional
mechanism.

4. Periodic assessment of how much sand can be

sustainably mined, as the quantity can vary from
a river to river and within a river from stretch to
stretch has to be done.

S. The use of intrusive techniques such as the use of
explosives and heavy excavator machines in sand
mining are largely destructive.

6. In the mountain areas especially sand mining
should be carried out manually and sustainably.

\
7. A high level lobbying committee must be formed

and Laws has to be enforced in an efficient and
unbiased,way and decisive steps are to be taken
for environmental solution.

Guidelines for Sustainable Sand & Minor
Mineral Mining
r. Where to mine and where to prohibit mining:

District Survey Report for each district in the
country, taking the river in that district as one

ecological system. Use of ISRO, remote sensing
data and ground truthing.

z. .Sustainable minlng: Mining out material only that
much which is deposited annually.

3. Involvement of District authorities in the process:

The District-level Environment Impact Assessment
Authority (DEIAA) headed by District Collector.

The District Collecto'r is to be assisted by the

District Level Expert Appraisal Committee (DEAC)

headed by Executive Engineer (Irrigation
Department) being assigned the responsibility of
granting environment clearance up to 5 hectare of
mine lease area for minor minerals , mainly sand.

So district administration, which is the key in
assessing the requirement of sand in a district and

prohibiting illegalsand rnining in district is being

involved directly in environmental clearance.

4. Monitoring using scientific tools: Stringent
monitoring of movement of mined out material
from source to destination using information
technology tools, bar coding, SMS etc. Till.date,

there is no authentic data on how much sand is

being mined, this system will generate real-time
data on mined out sand. The movement of sand

is controlled through Transit Permit.

The monitoring of mined out mineral,
Environmental Clearance, EC conditions and

enforcement of Lnvironment Management Plan
(EMP) will be ensured by the District Collector

and the State Pollution Control Board. The

monitoring of enforcement of EC conditions can

be done by the Central Pollution Control Board,

Ministry of Environment, Forest and Climate
Change and the agency nominated by Ministry
for the purpose.

5,. Exemptions: Proposal to exempt certain category

from mining for the purpose of environmentpl
':clearance, like:

i. Extraction of ordinary clay or ordinary sand

manually by hereditary Kumhars (potters) who

prepare earthen pots on a cottage industry
basis-

ii. Extraction of ordinary clay or ordinary sand

manually by earthen tile makers who prepare

earthen tiles on a cottage industry basis.

iii. Removal of sand deposited on agricultural field

after flood by owner farmers.
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iv. Customary cxtraction of sand and ordinary
earth from sources situated in Gram Panchayat

for personal u$e or community work in a vil-
lage.

v. Community wcrks like desilting of village
ponds/tanks, construction of village/rural
roads, bunds undertaken in MGNREGS and
other Government-sponsored schemes.

vi. Dredging and desilting of dam, reservoirs,
weirs, barrages, river and canals for the pur-
pose of maintenance and upkeep, and the
dredged material is used departmentally. If the
dredging activities are undertaken for the pur-
pose of winning of mineral and selling it ccim-

mercially, it will be considered mining and
prior EC wili be required.

6. 'Guideline on handling cluster issues: The original
EIA notification does not provide for the
procedure to handle cluster situation, which has
been proposed in this guideline and will become
part of the Notification. One EIA/EMP will be
prepared for one cluster irespective of number
and size of mining leases in that cluster, if the
area is more than 5 hectares. Area less than 5
hectare will be Bz.

6.3 PALM OIL - ENVIRONMENTAL
ISSUES trND INDIATS ROIE IN IT

\.Vhen forest shrink, so does the horhe of
endangered species

Palm oil has emerged as the main global source of
vegetable ail due to adequate availability, versatility
in usage, higher yield and lower cost, as compared tc|

other vegetabie oils. Paim oil is generally sold in the
name of vegetable oil.

Palm oil forms 330/o of the world vegetable oil
production mix. Indonesia and Malaysia contribute
almost B7olo of prr:duction of palm oil, w'hereas China

3nd India constitute 34o/o of imports.

GlobaL edible oil consumption has grown frorn rz3
Million Metric tonnes in zooT to r58 Mn MT in zorz.
This growth has been fuelled by increased population,
incomes and per capita consumption especially in

developing counfties like India, Indonesia and China,
etc. Palm oil, at 48.7 Mn MT is the largest consumed
edible oil in the world.

As demand for palm oil increases, substantial tracts
of tropical forests are often cleared to make room for
large plantations. As per WWF's estimates, the
expansion of oil palm plantations is likely to cause

four million hectares (more than twice the size of
Keralal of forest loss by eozo.

Deforestation wouid most likely occur in high
biodiversity areas, such as Borneo, ?apua New Guinea,
Sumatra and the Congo Basin in Africa" The felling
and burning of forests impact populations of
endangered wildlife such as Sumatran Tigers, Rhinos
and Orangutans. It also has adverse impacts on
peoplet health and disrupts local livelihoods.

At the global level, the impacts of forest Ioss are even
more dramatic, including the release of greenhouse
gases into the atmosphere that contribute to global
warming.

Applications of Palm Oil
r) Food based appiications

Coriking oii, substitute for butter, vanaspati/
vegetable ghee, margarine, confectionary and
bakery fats, ice cream, coffee creamers,
emulsifiers, vitamin E supplements among others.

z) Non-food applications

Cosmetics, toiletries, soaps and detergents. Oleo
chemical industry, as a base material for laundry
detergents, hous5hold cleaaers and cosmetics.

According to USDA estimates, 75Yo of the global pilm
oil consumption is for food purpovls, whiie zzo/o is
for industrial/non-food purposes. .The remaining,
though currently, of marginai quantity, is used fcr
biodiesel

Environmental Impacts of Palm Oil Production
r. Deforestation - Substantial tracts of tropical

forests are cleared to make room for large
plantations to service an ever increasing demand
for palm oil. Studies show that the forest cover on
the island of Borneo had declined from 73.7
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percent in 1985 to 5o.4 percent in zoo5, while the
projected cover in zozo was 32.6 percent. Loss of
foresl cover in Sumatra, Indonesia, has also been
very alarming.

z. Loss oi biodiversity - Concerns about biodiversity
loss are directly related to the loss of natural
forests. In particular, orangutan habitats have
been threatened by paim oil production. In r9oo,
there were around 315,ooo orangutans in
Indonesia and Malaysia. Today, fewer than 5o,ooo
exist in the wild, split into small groups. The palm
oil industry is the biggest threat to orangutans,
with the species like to be driven to extinction
within rz years unless the devastation of their
natural habitat is halted. A related problem has
been that fragmentation of natural forest habitats
and encroachment by palm oil developmentwhich
has been resulted in serious human- wildlife
(elephant, etc) conflicts.

3. Climate change - r50/o of all human induced
greenhouse gas emissions are caused by
deforestation, forest degradation and peat land
emissions. As land on mineral soil becomes less

readily available, the expansion of oil palm is
increasing on peat lands. . As these areas are
drained, the peat is exposed to oxidation,
resulting in significant COz release over an
extended period. Other significant sources of
GHG emissions associated with oil palm are the
use of fires for land clearing and the emissions of

' methane from the effluent treatment ponds of
palm oil mills. Forests are felled, peat swamps
drained and burnt, creating a haze that covers
large. areas, affecting people's health and
disrupting econnmic activities.

4. Use of pesticides and fertilizers * Misuse of
pesticides and fertilizers is frequently cited as a
negative impact of oil palm cultivation. In general,

pesticide use is low compared to many other
crops, but some chemicals used, pose significant
risks.to operators and smallholders and the
environment. Among these hazardous chemicals,
the herbicide paraquat gives the most cause for
concern, as it poses serious health hazards to the

spray operators. The Pesticides Action Network-
Asia & the Pacific has called for a ban on paraquat
production and use on numerous occasions, but
to no avail.

India and Oil Palm

Indonesian palm oil cornpanies produce palm oil by
destroying virgin rainforests and tiger habitat in
lndonesia. Indian huge palm oil imports from
Indonesia is been accelerating the destroyal of
rainforest. india's palm oil demand destroying
Indonesia's rainforests.

The expansion of palm oil plantations to meet the
global demand for vegetable oils (palm oil usually
used in this name) happens at the expense of forest,
wildlife and communities.

Consumption of palm oil in India
Palm oil has dominated Indian imports since the last
two decades, for its iogistical advantages, contractual
flexibility, and consumer acceptance change in
consumption patterns, availability, pricing, and policy
changes. India is the largest importer of palm oil
which is also the lowest priced oil. Palm oil
contributes to around 74olo {as of zorz) of the total
edible oils that are imported into the country.

Almost goo/o af the palm oil imported and produced
domestically is used for edible/ food purposes, while
the rernaining is used for indusmiallnon-edible
purposes. Paim oii is now the single iargest consumed

vegetable oil in India.

Palm oil in India - Production

Despite being the world's fourth largest oilsee"d

producing country, India's share'bf palm oil
production is srnall, accounting for o.zlio share in the
total world produce

Palm oil production in India has grown at 22.70/o

CAGR over the past five years in zorr. However, India
would continue to be a net importer of palm oil.

State-wise Palm Oil Production in India

Andhra Pradesh is the leading palm oil producing
state in India contributing approximately 86 Yo of
country's production, followed by Kerala (roYo) and
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Karnataka (:06). Other palm oil producing states

include Orissa, Tamil Nadu, Goa and Gujarat

ffior onstraints in domestic cultfindon ofon paU
r Geographical location: The ideal locations for oil

palm trees are within eight degrees latitude north
and south ofthe Equator.

r lrigation: Pal.ms need regular rainfall throughout
the year- However, they can withstand dry periods

of 3-4 rnonths depe*ding on soils type without
irrigation. Oil palm can be Srown in Kerala,
Andhra Pradesh, Karnataka, Goa and a few otler
areas, but only with irrigation. This places

significant pressure on the hydrological system of
the region.

. Long ge$tation periods: Oil palm has very high
produaivify when compared to other oilseeds like
mustard, horaever, the far"mers would have to wait
for four years for the trees in India to obtain yield.

r Small farm holdings with Indian farmers gureralty
are challenging

r timited in'*estments by corporate sector compared
with Malaysia and Indonesia,

Policies Related to Production and Distribution

Oil Palm Develnpment Programme in India:
. OPDP was launched during 1gg1- 92 under the

"Technology Mission on Oilseeds and Pulses"
(TMOP), with a focus on expansion of area under
oil palm cultivation.

r From zoo4-o5, the scheme is being impiemented
as part of the "Integrated Scheme of Oilseeds,
Pulses, Oil Palm & Maize" (ISOPOM) and provides
support for oil palm cultivation in 12 states:
Andhra Pradesh, Assam, Gujarat, Goa, Karnataka,
Kerala, Maharashtra, Mizoram, Orissa, Tamil
Nadu, Tripura & West Bengal.

For the year 2011-12, the government rolled out the
Oil Palm Area Expansion (OPAE) Programme in
order to bring an additional 5o,ooo hect;ires area
under oil palm cultivation.

r The government has also announced various
subsidies for oil palm growers for planting, buying
pump set and drip-irrigation systems, partial
compensation in case of loss during the gestation
period and support for processing units.

Roundtable on Sustainable Oil (RSPO)

The RSPO was established in zoo4 to promote the
production and use ofsustainable palm oil for people,
planet and prosperity

RSPO is a membership based organisation with oil
palm growers, palm oil processers and traders,
consumer good manufactures, NGOs and retailers.

8 principles for growers to be RSpO certified
r commitment t0 transparency
. compliance with applicable lawsand regulations

r commitment to long term economic and financiai
viability

r use of appropriate best practices by growers and
millers

r environmental responibility and conservation of
naturai resources and biodiversity

r responsible consideration of employees, and of
individuals and communities affected by growers
and mills

of Palm Oil

Subsidies for
\
distribution of importedpalm oil:

The Ministry of Food has been subsiding imported
edible oil distribution under the public distribution
system (PDS):

r To provide relief, in particular BPL households,
from the rising price$ of edible oils, tle Central
Government introduced a scheme for distribution
of upto 10 lakh tons of imported edible oils in
zoo8-og at a subsidy of rs r5/- per kg through
State Governrnents/ UTs.

.r The schemg was exteaded duriag 2oog-ro, eolo-
zorr qnd in zou-ra. After the implementation of
the scheme, edible oil prices have substantially
declined and poorer sections were provided edible
oils at subsidized ratesr
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t.

. responsible development of new plantings

r commitent to continous improvement in key areas

of activity

RSPO impact
o Presently r4 0lo of palm oil globally is certified by

RSPO

It is however important to understand that palm oil
itseif is not the problem, but rather how paim oil is
produced. When done right, palm oil can be a catalyst
for development and to improve liveiihoods. It can

aiso enhance biodiversity and sequestrate carbon di
oxide when pianted on degraded lands.

To ensure an uninterrupted supply of'ciean palm oil
that does not involve sacrificing the remaining
tropical forests or conlributing to global warming
and- other social problems, all companies that
produce, trade or use palm oil need to move towards
sustainable palm oil.

When forest shrink, so does the home of endangered
species

6.4. COLONY COLLAPSE DISORDER
Bees are one of a myriad of other animals, including
birds, bats, beetles, and butterflies, a called
pollinators. Pollinators transfer pollen and seeds from
one flower to anbther, fertilizing the plant so it can
grow and produce food. Cross-pollination helps at
least 30 percent of the world's crops and go percent

of our wild-plants to thrive. Without bees to spread

seeds, many plants - including food crops - would
die off.

Bees are not summertime nuisance, they are smali
and hard-working insects actuaily make it possible

for many of your favorite foods to reach your table.
From apples to almonds to the pumpkin in our
pumpkin pies, we have bees to thank. Now, a

condition known as Colony Collapse Disorder is

causing bee populations to plummet, which means

these foods are also at risk.

Colony Coliapse Disorder (CCD) is a new tagname
presently being given to a condition that is

characterized by an unexplained rapid loss of a Bee

colony's adult population.

Sudden loss of a coiony's worker bee population with
very few dead bees found near the coiony. The queen

and brood (young) remained, and the colonies had

relatively abundant honey and pollen reserves. But

hives cannot sustain themselves without worker bees

and would eventually die. This combination of events

resulting in the loss of a bee colony has been called

Colony Collapse Disorder (CCD).

Reduction or loss ofbee population has been seen in

the history and known by the name such as

disappearing disease, spring dwindle, May disease,

autumn coliapse, and fall dwindle disease

Symptoms

r Contain no adult bees, with few to no dead bees

around the colony

. Contain capped brood

. Contain food stores that are not robbed by

neighboring bees or colony pest

r Worker bees failed to return to colony from flight

Causes

The problem is that there doesn't seem to be a single

smoking gun behind CCD but a range of possible

causes, including:

Global warming

Giobal warming causes flowers to bloom earlier or

Iater than usual. When pollinators come out of
hitrernation, the flowers that provide the food they

need to start to start $e season has already bloomed.

Pesticide (neonicotinoids, a neuroactive chemicaii

It's not that the pesticides which are aimed at other

insects are killing the bees outright. Rather that
sublethal exposure of pesticides in nectar and pollen

may be interfering with the honeybees internal radar,

preventing them from gathering pollen and returning

safely to the hive.

Varroa mite - parasites

European foulbrood (A bacterial disease that is
increasingly being detected in U.S. bce colonies)

microsporidian fungus Nosema.

l
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Malnutrition

Beekeepers collect (steal) bees honey so humans can
consume it, they are taking away the insects' food.
They replace it with high-fructose corn syrup, leaving
the bees malnourished and weakening their immune
systems.

Researchers have identified some specific nutrients
that bees need, get from honey, and dont get from
corn syrup.

When honeybees collect nectar from flowers, they
also gather pollen and a substance called propolis,
which they use to make waxy honeycombs. The
pollen and propolis are loaded with three types of
compounds that can help the bees detoxify their cells
and protect themselves from pesticides and microbes.

Metal Pollutior
Bees'absorbing metal pollution from flowers that
absorbed it from the soil that absorbed it from
modern machines and vehicles

Stress

The stress of shipping bees back and forth across the
country, increasingly common in commercial
beekeeping, may be amplifying the stress on the
insects and leaving them niore vulnerable to CCD.

Habitat loss

Habitat loss brou'ght by development, abandoned
farms, growing crops without leaving habitat for
wildlife and grcr^;ing gardens with flowers that are
not friendly to farmers.

How can we Protect Bees?

r Policy makers must take action to protect the bees
and other pollinators.

. Farmers must be rewarded for practices that help
wild bee populations thrive.

. Assistance should be provided to farmers who
plan to support a wider variety of pollinators

. beyond just bees.

r Bee research must be strengthened, and must also
be broadened to include research on pollinators
besides honey bees.

r Integrated Pcst Management (IPM) techniques
should be used to minimize pesticide us and risk
to bees.

. City dwellers can also practice IPM where they
live, work, and play to protect our health, water
quality, and pollinators.

And if CCD continues, the consequences for the
agricultural economy - and even fr:r our ability to
feed ourselves - could be dire,

"No more Bees, No more Pollination, No more Piants,
No more Animals, No more Man",

Neonicotinoids

Neonicotinoids are a new class of insecticides
chemically related to nicotine. The name literally
means "new nicotine-like insecticides". Like nicotine,
the neonicotinoids act on certain kinds of receptors
in the nerve synapse. They are much more toxic to
invertebrates, like insects, than they are to mammals,
birds and other higher organisms.

Neonicotinoids share a common mode of action that
affect the central nervous system of insects, resulting
in paralysis and death.

One thing that has made neonicotinoid insecticides
popular in pest control is their water solubiliry which
allows them to be applied to soil and be taken up by
plants. Soil insecticide applications reduce the risks
for insecticide drift from the target site, and for at
least some beneficial insects on plants.

They include imidacloprid, acetamiprid, clothianidin,
dinotefuran, nithiazine, thiacloprid and
thiamethoxam.

Uncertainties prevail lince their initial registration
regarding the potential environmental fate and
effects of neonicotinoid pesticides, particularly as
they relate to pollinators.

Studies conducted in the late rggos suggest that
neonicotinic residues can accumulate in pollen and
nectar of treated plants and represent a potential risk
to pollinators. There is major concern that
neonicotinic pesticides play a role in recent pollinator
declines.

Neonicotinods can also be persistent in the
environrnent, and when used as seed treatments,
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translocate to residues in pollen and nectar of treated
plants.

New research points out potentiai toxicity to bees and
other beneficiai insects through low level
contamination of nectar and pollen with neonicotinoid
insecticides used in agriculture. Although the low
ievel exposures do not normally kill bees directly,
they may impact some bee's ability to foraging for
nectar, learn and remember where flowers are
located, and possibly impair their ability to find their
way home to the nest or hive.

In April 2013, the Luropean Commission decided to
introduce a 2-year moratorium in EU on the 3
neonicotinod compounds-clothianidin, imidacloprid,
and thiamethoxam-following reports by the
European Food Safety Authority (EFSA) saying the
substances pose an "acute risk" to honey bees
essential to farming and natural ecosystems.

6,5 WIL$LIrE (ELEPHANT, LEOpARD,
ETC} NEATHS DUE TO COLLISION
WITH TRAIHS

Such accidents pose a grave danger to wildlife, and
to the conservation ofour national biodiversity,

Article +8A CIpSD of the Indian Constitution, it is
stated that the State shall endeavor to protect and
improve the env\ironment and to safeguarel the

Article 5r{ (Fundamental Duties) to protect and
improve the.natural environment including forests,
lakes, rivers and wild life and to have compassion for

. livingcreatunes

It is the duff of every citizen to preserve, protect and
nourish our wildlife heritage, particularly since these
animals are helpless in facing the challenge of biotic
pressure.

What has to be done?

r. Coordination,between MoEF and Railways has to
' be erlhanced to ensure the sxbty of wildlife.

r Vulnerable patches for wildlife rc be identified as

wild life cmssing spots, and signage put up to
warn train drivers and other railway personnel,

to enable them to give directions for trains to slow
down their speed in these patches in the normal
course,

. Update the list of well known vulnerable patches

for wild life, and conveying them to the Railways.

r Electronically tag prominent wildlife like
elephants, leopards, etc particularly in high traffic
areas, so that wildlife and forest personnel could
keep track of their movements, and warn railway
officials well in time to enable them to avoid
accident. Once they are electronically tagged,
forest personnel could track their movements, and
keep thern from harm.

. Improvement in infrastructure for forest and
Railway stafl such as, equipped with walkie
talkies, con$tant connection with the control
room, etc.

. In prominent wildlife areas, or wherever
considered necessary, forest officials should be

posted at Railway control rooms to coordinate
with railway staff, informed regarding the
movement of elephants, to enabie railway
authorities to take preventive action, well in
advance.

r Strict instructions to all railway and forest field
personnel, emphasizing tbe importance of the
protection and conservati'on of wild life.

6.5,IMPACT OF RADIATION FROM
MOBILE PHONE TOWERS ON
HUMAN BEINGS AND WILDLIFE

The remarkable increase in mobile phones use.i ln
the country and mushrooming of"mobile tower
installa$ons in every nook and corner of cities and
towns have raised concerns on its probable impact on

wildlife and human health.

Health Impacts

Every antenna on cell phone tower radiates electro-
magnetic power. One cell phone tower is being used

by a number of operators, more the number of
antennas more is the power intensity in the nearby

area. The power level near towers is higher and
reduces a$ we move away.
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How the cell phone tower's radiation affects the birds
and bees?

r l'he surface area of bird is reiatively larger than

their body weight in comparison to human body

so they absorb more radiation.

r Also the fluid content in the body of the bird is less

due to small body weight so it gets heated up very

fast.

r Magnetic field from the towers disturbs trirds'

navigation skills hence when birds are exposed to

EMR they disorient and begin to fly in all
directions.

. A large number of birds die each year from
collisions with telecommunication masts.

Hor.r{ the cell phone tower's radiation affects
human?

r EMR may cause cellular and psychological changes

in human beings due to thermal effects that are
generated due to absorption of microwave
radiation.

r The exposure can lead to genetic defects, effects

on reproduction and development, Central
Nervous System behaviour etc.

r EMR can also qause non thermal effects which are

caused by radio frequency fields at levels too low
to produce significant heating and are dde to
movemeht sf calcium and other ions across cell
membranes.

o Such exposure is known to be responsible.f<lr

fatigue, nausea, irritability, headaches, loss of
appetite and other psychological disorders.

r The current exposure safety standards are purely

based on the thermal effects considering few
evidences from exposure to non thermal effects.

What are the responsibilities of Stake holders?

MoEF:

e The MoEF has to notify the impacts of
communication towers on wildlife and human

health to the concerned agencies for regulating the

norms for notification of standards for safe limit
of EMR.

Statellocal Bodies:

o Regular monitoring and auditing in urban
localitiesl educational/hospital/ industriall
residentiall recreational premises including the

Protected Areas and ecologically sensitive areas.

. Carry out an 'Ecological Impact Assessment'

before giving permission for construction of
towers in wildlife and ecologically important
areas,

State Environment and Forest Department:
. State Environrnent and Forest Department are

entrusted with the task of providing regular
awareness among the people about the norms on

cell phone towers and dangers of EMR from thern.

Department of Telecommunications:
r Avoid overlapping of high radiation fields. New

towers should not be permitted within a radius of
one kilometer of the existing tower.

r The location and frequencies ofcell phcne towers

and other towers emitting EMR should be made

availabie in the public domain

r GIS mapping of all the cell phone towers to be

maintained to monitor the popuiation of bird and

bees in and around the wildlife protected area and

the mobile towers.

r Need to refine the Indian standard on safe lirnits
of exposure to EMR, keeping in vie+r the available
literatu,.re on impacts on various life forms

r To undertake Precautionary approaches to

il:#r. 
the exposure levels and adopt stricter

Other agencies

. Any study conducted on impact of EMF radiation
on wildlife needs to be shared to facilitate
appropriate policy formulations.
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6.7 GENETICALLY ENGINEERED (GE}

TREES

The proponents ofbiotechnology industry claim that

trees that are genetitally altered grow fasterand yield

better qualityof wood in extreme temperatures. Thus

they are a boon to forestry in dealing with climate

change.

Historical background

The {irst field trials of GE trees were started in

Beigium in rgBB, when researchers began to develop

poplar'trees that were herbicide resi$tant and that

could grow faster. In zooa, China established

commercial GE poplar trees plantation as a strategy

to address the issue of deforestation. Initially GE trees

were estabiished in 3oo hectares, and now China has

embraced the GE technology on a large scale,

integrating this into forestry $ector. Latin American

countries like Brazil and Argentina, the forerunners

in GM food crops are also working on GE trees to

enhance the production of pulp and paper.

Is G&tres saferthan GM crops?

For:

The proponents o(the technoiogy claim that GE,trees

are safer and there is no need to fear about negative

consequences. Already the United Nations'has

approved plantaiions of GE trees as carbon sinks

under Kyoto irotocol's clean development mechanism.

With this stamp of approval, many countries would

like to adopt the technology and establish CE

plantations,

Against

Environmentalists state that this technology poses as

serious athreat as GM crops. The trees are perennial'

that live longer than agricultural crops. The changes

in the metabolism of trees may occur many years

after they are planted, and trees . are wild,
undomesticated. This makes it difficult to decipher as

to how the introduced gene will behave in natural

environment. This fact implies that the ecological

risks associated with GE trees are far greater than

the agricultural crops.

It has also been documented that the tree pollen

travels a distance of more than 6oo km. The

probability that the GE tree pollen is likely to

contaminate vast expanses of native forests with a

wide variety of destructive traits may be a threat to

ecoiogical balance and the existing biodiversiry ofthe
tropical forests in global south. The contaminated

pollen might pose threat ta honey bees, adversely

impacting pollination in the wild and on agriculture

crops.

Who are behind developing GE trees and why?

It is ArborCen a subsidiary of Monsanto, oil
companies like British Petroieum and Chevron that

are investing in this technology. For these companies

GE trees offer a viable alternate to fossil fuels as GE

trees could produce ethanol, a green fuel. As the

ethanol produced from food stocks came under

attack, the companies see bright future in non-food

cellulose feedstock like GE trees.

In India
The first experiment with geneticaily engineered tree

was with rubber tree developed by the Rubber

Research Institute in Kerala' The GE rubber are

befter adapted to drought resistance and increased

environment stress tolerance. This will heip to
establish rubber in non traditional areas where the

conditions are not favourable. Ironically the field

trials for GE rubber trees were approved by the then

environmental mini$ter (Mr. Jairam Ramesh).

Ministry asserted that the genetica{ly,'modified trees

posed lessgr threat in comparison to the food crops.

This assumption is baseiess as the seeds of rubber

tree are used as cattle feed, that gets into the food

chain through milk. Similariy, Kerala is one of those

regions that produce large quantity of rubber honey

from rubber plantations. Kerala, a GM free state

worried about the implications of GE rubber on

biodiversiry has voiced its concern about bio safety

issues. Now the rubber trees are being experimented

in Maharashtra.
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These developments show the predominance of the
western forestry science that lays emphasis on forests

as a comrnercial entity to produce wood and pulp.

Diverse forests were simplified by removal of multiple
species and establishing monocultures that had

commercial value. Already the country's landscape is
scarred with millions of hectares of teak and
eucalypts mono culture plantations. This approach
has had negative consequences for the environment,
biodiversity and the local indigenous people. The
same trend will be reinforced with the establishment
of GE tree plantations, leading to further devastation
of the natural environment and forests.

6.8 MOEF BANNED DOLPHIN CAPTIVITY
Ministry of Environment and Forests has banned
dolphin captivity within lndia. This opens up a whole
new discourse of ethics in the animal protection
mcvement in India.

The unprecedented decision is particularly significant
because it reflects an increasing global understanding
that dolphins deserve better protections based on
who - rather than what * they are.

Dolphinariums in India
India's only experience of keeping dolphins was in the
late r99os. foul dolphins were imported from
Bulgaria to Chennai's Dolphin City, a substandard
marine-themed amusement show, where they died
within 6 morrths of arrival.

New proposals

Several state governments had recently announced
plans for the state tourism development corporations
to establish dolphinariums for commercial dolphin
shows. Dolphins are a major tourist attraction at
amusement parks abroad.

The major proposals that were made for similar
establishments were by the Maharashtra Tourism
Development Corporation, the Kerala fisheries
department in Kochi and a few private hoteliers in
Noida in the National Capital Region.

Whyban?
Cetaceans, including whales, dolphins and porpoises,
are known to be highly intelligent animals. However,
they do not adjust well to living in capriviry.
Confinement alters their behaviour and causes
extreme distress.

The captivity industry exploit the lives of dolphins by
denying them freedom and being allowed to cause
them harrn and the captivity industry has become
adept at hiding the harm they cause to dolphins in
their care.

Despite the fact that some humane laws exist to
prevent unnecessary cruelty, animais are still
considered property and are usually denied the basic
rights of life, liberty or freedom from harm. .

The rights include not to be captured, confined, or
killed, in order to prevent the suffering that they most
likely experience when these rights are vioiated.

Several countries, including Brazil, the United
Kingdom and Chile, have banned dolphins in
captivity.

The move by MoEF came after months of protests
against a proposed dolphin park in the southern state
of Kerala and plans for several other marine mammal
parks in other parts ofthe country.

MoEF order

According to the circular released by the Central Zoo
Authoriry states that because dolphins are by narure
"highly intelligent and sensitive,,, they ought to be
seen as unonhuman persons,'and should have "their
own specific rightsll It says that it is ,,morAlly

unacceptable to keep them captive for entertainment
purposes."

MoEF has asked all states to reject proposals for
dolphinariums either by private parties or by
government agencies, asking them not to allow
import or capture of cetacean species and their use
for commercial entertainment, and private or public
exhibition.

In India, the Gangetic Dolphin and Snubfin Dolphin
are protected species as per the Indian Wildlife
(Protection) Act, 1972. The government has also
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declared Gangetic Dolphin as the national aquatic
animal

Various animal protection organisation under the
banner of Federation of Indian Animal Protection
Organisations (FIAPO), has campaigned in the
country to ban the establishment of dolphinariums.

6.9 PROHIBITION OF REMOVAL OF
SHARK FINS IN THE SEA

With a view to stop the inhuman hunting of sharks
and to enable the enforcement agencies to monitor
the illegal hunting/poaching of the species of Sharks,

Rays and Skates (Elasmobranchs) listed in Schedule
I of the wild Life (Protection) Act, 1972, Minister of
ior Environment and Forests has approved a policy
for prohibiting the removai of shark fins on board a

vessel in the sea.

The policy prescribes that any possession of shark
fins that are not naturaliy attached to the body ofthe
shark, would amount to "hunting" of a Schedule I
species. The Policy calls for concerted action and
implementation by the concerned State Governments
through appropriate legislative, enforcement and
other measures.

They play an important the role in maintenance of
the marine ecosybtem like tigers and leopards in the
forests. India is known to be home to about 4o-6o
species of sharks. However, the population of some of
these have'declined over the years due to several
reasons including over exploitation and unsustainable
fishing practices.

Due to high demand of shark fines in the shark fin-
soup industry, it has been reported that the fins of
the sharks captured in the mid sea are removed on
the vessel and the de finned sharks are thrown back
in the sea to die. This has resulted in in-human
killing of large number of sharks and further
decimated the population of Schedule I species.

This practice prevailing on board the shipping
vessels has led to difficulties in enforcement of
provisions of Wild Life (Protection) Act, tgTz as it

becomes difficult to identify the species of sharks
from the fins alone, without the corresponding
carcass, from which the fins have been detached.

6.10 COST OF ENVIRONMENTAL
DEGRADATION IN INDIA

The annual cost of environmental degradation in
India is about Rs. 375 trillion, or 5.70/a of India's zoog
gross domestic product (GDP), according to a report
released by the World Bank.

The impact of outdoor air pollution on GDP is the
highest and accounts far r.7o/o of the GDP loss, said

the report. Indoor air pollution is the second-biggest

offender and costs India r.370 of GDP.

"The higher costs for outdoor/indoor air pollution are

prinnariiy driven by an eievated exposure of the
young and productive urban population to particuiate

matter pollution that results in a substantial
cardiopulmonary and chronic obstructive pulmonary
disease (heart ailments) mortality ioad among
adults,' the report said.

The study, titled Diagnostic Assessment of Select
Environmental Challenges in lndia, has taken into
account environmental damage in India from urban
air pollution, including particulate matter and lead;

inadequate w4ter supply; poor sanitation and hygiene;

and indoor air pollution. Other factors that contribute
to the loss include damage to natural resources
because ofworsening agricultural output because of
an increase in soii saiinity, water logging and soil
erosion; rangeland degradation; deforestation and

natural disasters. n 
:i

"Environmental poliution, degradation of natural
r€source$; natural disasters and inadequate
environmental services, such as improved water
supply and sanitation, impase costs to society in the
form of ill health, lost income, and increased poverty

and vulnerability," the report said.

A significant portion of diseases caused by poor water

supply, sanitation and hygiene affect children younger

than five, the report said. It attributed 230/o of child
mortality in the country to environrnental
degradation.

I

1

I
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Follor.rring the concept of growing economically now
and cleaning up later will not be environmentally
sustainable far the ccmnry inthe longrun, said qplrnd
author of the report.

The p*ssible policy options to reduce particulate
matter pollution could be incer*ivieing teclmology

upgradation, securing efficiency imprcvertents,
strengtheiling enforcement and enhancirq technology

and efficiency standards.

Stepe taken by the Indian Government for
control air pollution
r for'rnulation of a Ccmprehensive Policy for

Abatement of Pollution,

| $upplyof improved auto*fuel,

. tightening of vehicular and industrial emission
norms,

o mandatory environmental clearance for specified
industries,

. management of municipal, hazardous and bio-
medical wastes,

o promotion of cleaner technologies,

. strengthening the network of air quality .

monitoring stations,

. assessment of pollution load,

. source apportionment studies,

. preparation and implementation of action plans

for major cities & critically polluted areas,

e Public awareness.
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1E ,,

*t- CHAPTER-7 ..=

nvirirnmental Protection and Sustaiaabie
Development has been the cornerstanes of the
policies and procedures governing the

industrial and other developmental aetivities in India.

Project Initiation

The Need for EIA
. E\iery anthropogenic activity has some impact on

ihe enxironment. More often it is harrnful to the

environment than benign. However, mankind as

Fresent Status
(without project)

E

(k

d

L

L

)

Adverse
Imoact

Time

(a) Anticipated environment impact of developrnent project,

Wlth project

I

Environmental status without project

Project with EIA

EIA bridges the gaP

Proiect done without EIA

Time

(b) Environent i:npact rectification after EtA
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it is developed today cannot live without taking up
these activities for his food, security and other
needs. Consequentiy, there is a need to harmonise
developmental activities with the environmental
concerns. It is desirable to ensure that the
development options under consideration are
sustainable, In doing so, environmental
consequences r.nust be characterised early in the
project cycle and accounted for in the project
design.

Environmental impact assessment (EIA)
Environmentai impact assessment (EIA) is one of the
tools available with the planners to achieve the goal
of harmonising development activities with the
environmental concerns.

EIA integrates the environmentai concerns in the
devElopmental activities right at the time of
initiating for preparing the feasibility report. In
doing so it can enable the integration of
environmental concerns and mitigation measures
in project development. EIA can often
prevent future liabilities or expensive alterations in
project design.

The objective of EIA is to foresee the potential
environmental problems that would arise out of a
proposed develqpment and address them in the
project's planr\ing and design stage. EIA/
Environment Management Plan (EMp) should assist
planners and government authorities in the decision
making process by identifying the key impacts/issues
and formulating the mitigation measures.

EIA is a planning tool which is accepted as an integrai
component of sound decision-making.

Ministry of Environment & Forests (MoE&F) has
taken several policy initiatives and enacted
environmental and pollution control legislations to
prevent indiscriminate exploitation of natural
resources and to promote integration of
environmental concerns in developmental projects.

One sirch initiative is the Notification on
Environmental Impact Assessment (EiA) of
developmental projects rg94 under the provisions of
Environment (Protection) Act, 1986,

7.1.INDIAN POLICIES REQUIRING EIA
r The environmental impact assessment in India

was started in ry76-77 when the Planning
Commission asked the then Department of Science

and Technology to examine the river-valley
projects from environmental angle. This was
subsequently extended to cover those projects,
which required approval of the Public Investment
Board. These were administrative decisions, and
lacked the legislative support. The Government of
India enacted the Environment (Protection) Act
on 1986. To achieve the objectives of the Act, one
of the decisions that were taken is to make
environmental impact assessment statutory.

Besides EIA, the Government of India under
Environment (Protection) Act 1986 issued a number
of other notifications, which are related to
environmental impact assessment. These are
limited to specific geographical areas. They are
r Prohibiting location of industries except those

related to Tourism in a belt of r km from high
tide mark from the Revdanda Creek up to
Devgarh Point (near Shrivardhan) as well as in
r km belt along the banks of Rajpuri Creek in
Murud Janjira area in the Raigarh district of
Maharashtra (1989)

r Restricting location cjf industries, mining
operations and regulating other activities in
Doon Valley (1989)

r Regulating activities in the coastal stretches of
the country by classifying them as coastal
regulation zone and prohibiting certain
activities (1991)

. Restri€ting location ofindustries and regulating
other activities in Dahanu Taluka in
Maharashtra (r99r)

r Restricting certain activities in specified areas
of Aravalli Range in the Gurgaon district of
Haryana and Alwar district of Rajasthan (r99zJ

r Regulating industrial and other activities, which
could lead to pollution and congestion in an area
north west of Numaligarh in Assam (1996)
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7.2 THE EIA CYCLE AND PROCEDURES

The EIA process in India is made up of the
following phases:

r Screening

r Scoping

r Baseline data collection

. Impact prediction

r Assessment of alternatives, delineation of
mitigation measures and environmental impact
statement

e Public hearing

r Environment Management Plan

r Decision making

r Monitoring the clearance conditions

7.2,r Screening
r Screening is done to see whetler a project requires

environmental clearance as per the statutory
notifications. Screening Criteria are based upon:

r Scales of investment;

. Type ofdevelopment; and,

. Location of development.

r A Project reqqires statutory environmental
ciearance only if the provisions of EIA notification
and/or one or more statutory notification
mentioned in Box r cover it

7.2.2 Scoping
r Scoping is a process of detaiiing the terms of

reference of EIA. It has to be done by the
consultant in consultation with the project
proponent and guidance, ifneed be, frorn Impact
Assessment Agency.

r The Ministry of Environment and Forests has
published sector-wise guidelines (Comprehensive

ierms of reference) which outline the significant
issues which has to be addressed in the EIA
studies.

r Quantifiable impacts are to be assessed on the
basis of magnitude, prevalence, frequency and

duration and noq-quantifiable impacts (such as

aesthetic or recreational vaiue), significance is

commonly determined through the socio-

economic criteria.

. After the areas, where the project could have

significant impact, are identified, the baseline

status of these should be monitored. And then the

likely changes in these oo account of the

construction and operation of the proposed project

should be predicted.

2.2.3 Baseline Data
r Baseline data describes the existing environorental

status of the identified study area. The site-specific

primary data should be monitored foi the

identified parameters and supplemented by

secondary data if available.

2.2.4 Impact Prediction
. Impact prediction is a way of mapping the

environmental consequences of the significant
aspects of the project and its alternatives.
Environmental impact can never be predicted
with absolute certainty and this is all the more

reason to consider all possible factors and take all
possible precautions for reducing the degree of
uncertainty.

The following impacts of the project should be
assessed:

Air r
:i

r changes in ambient levels and ,ground level

concentrgtions due to total emissions from point,
line and area sources

r effects on soils, materials, vegetation, and human
health

Noise

r changes in ambient levels due to noise generated

from equipment and movement of vehicles

. effect on fauna and hurnan heaith

l-
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Water
r availability to competing users

r changes in quality

r sediment transport

. ingress of saline water

Land
r changes in land use and drainage pattern

r changes in land qualrty including effects of waste

disposal

r changes in shoreline/riverbank and their stabiliry

Biological
r deforestationltr

r .ee-cutting and shrinkage of animal habitat.

. impact on fauna and flora (including aquatic
species if any) due to contaminants/pollutants

. impact on rare and endangered species, endemic

species, and migratory pathlroute of animais.

Impact on breeding and nesting grounds

Socio-Economic
. impact on the local community including

demographia changes.

impact on economic status
r impact on human health.

. impact of increased traffic

y.a,S A$ses$ment of Alternatives, Delineation
of Mitigatlon Measures and Environmental
Impact Assessment Beport
r For every project, possible alternatives should be

identified and environmental attributes compared.
Alternatives should cover both project location and

' process technologies. Alternatives should consider

no'project option alsc. Alternatives should then be

ranked for selection of the'best environmentai
option for optimum economic benefits to the
community at large.

r Once alternatives have been revieweci, a mitigation
plan should be drawn up for the selected option

and is suppiemented with an Environmental
Management Plan (EMP) to guide the proponent

towards environmental improvements. The EMP

is a crucial input to monitoring the clearance

conditions and therefore details of monitor shouid

be included in the EMP.

. An EIA report should provide clear information to

the decision-maker on the different environmental

scenarios lvithout the project, with the project and

with project alternatives. Uncertainties shouid be

clearly reflected in the EIA report.

7.2,6 Public Hearing
r I-aw requires that the public must be informed and

consulted on a proposed development after the

completion of EIA report.

. Any one likeiy to be affected by the proposed

project is entitled to have access to the Executive

Summary of the EIA. The affected persons may

includer

c bonafide local residents;

r local associations;

r environmentai groups: active in the area

. ary other person located at the project site /
sites of displacement

. They are to be given an opportunity to make

oral/written suggestions to the State Pollution

Control Board.
t

7.2.7.8*vironmentManagemeltPlan 
:l

Environment Management Plan should include:

r Delineation of mitigation and compensatiorr

measures for aii the identified significant impacts

r Delineation of unmitigated impacts

r Physical planning including work programme,

time schedule and locations for putting mitigation
and compensation systems in Place

r Delineation of financial pian for implementing the

mitigation measures in the form of budgetary

ffim 
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estimates and demonstration of its inclusion in the
project budget estimates.

7.2.8 Decision Making
o Decisian making procegs involve consultation

between the project proponent (assisted by a

mnsultant) and the impact assessment authority
tassisted by an expert group if necessary)

r The decision on environmental clearance is
arrived through a number of steps including
evalu*tion of EIA and EMP.

7,2.9 Monitoring the Clearance Conditions
r Monitoring should be done during both

construction and operation phases of a project.
' This is not only to ensure that the commitments

niade are complied with but also to observe
whether the predictions made in the EIA reports
were correct or not. Where the impacts exceed the
predicted leveis, corrective action should be taken.
Monitoring will enable the regulatory agency to
review the validity of predictions and the
conditions of implementation of the
Environmental Management Plan (EMP).

Salient Features of zoo6 Amendment
t

Environment Imphct Assessment Notification of aoo6
has decentralised the environmental clearance
projects by, categarizing the developmental projects
in two categories, i.e., CategoryAand Category B.

'CategoryA projects are appraised at national level
, by Impact Assessment Agency (IAA) and the Expert

Appraispl Committee (EAC) and Category B projects

are apprised at state level.

State tevel Environment Impact Assessment
Authariry (SEIAA) and $tate Lcvel Expert Appraisal
Cbmmittee (SEAC) are constituted to provide
clearance to Category B process.

. After aoo6 Am&rdment the ELA cycle comprises of
four stages

r. Screening

z. Scoping

3. Public hearing

4. Appraisal

Category A projects require mandatory
environmental clearance and thus we do not
undergo the screening process.

Category B projects undergoes screening process and

they are classified into two types.

r. Category B, projects (Mandatory requires EIA).

z. Category B" projects (Do not require EIA).

Thus Category A projects and Category B, projects
undergo the complete EIA process whereas Category
B, projects are excluded from complete EIA process.

Environment lmpact Assessment (EIA)
Notification zozo

Under the Environment (Protection) Act, 1986, the
Ministry of Environment, Forest and Climate Change
(MoEF&CC) published the draft Environment Impact
Assessment (EIA) Notification zo2o to replace the
zoo6 notification.

Some of the key provisions of the zoao EIA
Notification include:

r A reduction in the public hearing period from 3o
to zo days.

r The classification of projects, such as into A, Br,

and Bz, are exempted from public scrutiny.

r Changes in post-clearance compliance reporting,
shifting from semlannual to annual submissions.

r Requirement for project proponents to prepare the

EIA report exclusivBly.

r The omission of reporting violalions ana noi-
compliance by the public.

r Introduction of post-facto clearance, allowing
projects operating without prior environmentai
clearance to apply for it.

Imposition of penalties on firms found violating their
establishment terms.

7.3 COMPONENTS OT EIA
r The difference between Comprehensive EIA and

Rapid EIAis in the tims-scale of the data supplied.
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Rapid EIA is for speedier appraisal process. While
both types of EIA require inclusion/ coverage of
all significant environmental impacts and their
mitigation, Rapid EIA achieves this through the
collection ofone season (other than monsoon) data
only to reduce the time required where
comprehensive EIA collects data from all four
seasons.

e Rapid EIA is acceptable if it does not compromise
on the quality of decision-making. The reyiew of
Rapid EIA submissions will shorv whether a

comprehensive EiA is warranted or not.

r It is, therefore, clear that the submission of a
professionally prepared Comprehensive EiA in the
first instance would generally be the more efficient
approach. Depending on nature, location and scale

of the project EIA report should contain all or
some of the following components.

Air Environment
. Determination of impact zone (thrr:ugh a

screening model) and developing a monitoring
network

r Monitoring the existing status nf ambient air
quality within the impacted region (7-to km from
the periphery) of the proposed project site

r Monitoring thl site-specific meteorological data,
viz. wind speed and direction, humidity, ambient
temperature and environmental lapse rate

r Estimation of quantities of air emissions including
fugitive emissions from the proposed project

r Identification, quantification and evaluation of
other potential emissions (including those of
vehicular traffic) within the impact zone and
estimation of cumulative of all the emissions/
impacts

r Prediction of changes in the ambient air quality

. due to point, line and areas source emissions
through appropriate air quality models

r Evaluation of the adequacy of the proposed
pollution control devices to meet gaseous emission
and ambient air quality standards

r Delineation of mitigation measures at source, path
ways and receptor

Noise Environment
r Monitoring the present status of noise levels

within the impact zone, and prediction of future
noise ievels resulting from the proposed project
and related activities including increase in
yehicular movement

r identification of impacts due to any anticipated
rise in noise leveis on the surrounding
environment

. Recommendations on mitigation measures for
noise pollution

Water Ennironment
r Study of existing ground and surface water

resources with respect to quantity and quality
within the impact zone of the proposed project

r Prediction of impacts on water resources due to
the proposed water uselpumping on account ofthe
project

r Quantification and characterisation of waste water
including toxic organic, from the proposed activity

r Evaluation of the proposed pollution prevention
and wastewater treatment system and suggestions
on modification, if required

r Prediction of impacts of effluent discharge on the
quality of the receiving water body using
appropriate mathematical/simulation modeis

. Assessment of thenfeasibility of water recycl{ng
and reuse and delineation of detailed plan in this
regard,.

Biological Environment
Survey offlora and fauna clearly delineating season

and duration.

. Assessment of flora and fauna present within the
impact zone of the prtrject

. Assessment of potential damage to terrestriai and
aquatic flora and fauna due to discharge of
effluents and gaseous emissions from the project
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. Assessment of damage to terrestrial flora and
fauna due to air pollution, and land use and
landscape changes

I Asses$ment of damage to aquatic and marine flora

and fauna (including commercial fishing) due to
physical disturbances and alterations

r Prediction of biological stresses within the impact
zone of the proposed project

r Delineation of mitigation measures to prevent and

/ or reduce the damage.

Land Environment
r Studies on soil characteristics, existing land use

and topography landscape and drainage patterns

within the impact zone

r Eslimation on impacts of project on land use,

landscape, topography, drainage and hydrology

o ldentification on potential utility oftreated effluent

in land application and subsequent impacts

r Estimation and Characterisation of solid wastes

and delineation of management options for
minimisation of waste and environmentally
compatible disposal

Socio-economic and Health Environment
o Collection of hemographic and related socio-

economic data 1.,

r Collectign of. epidemiclogical data, including
studies on prominent endemic diseases (e'g.

fluorosis, malaria, fileria, malnutrition) and

morbidity rates among the population within the

impact zone

. Projection of anticipated changes in the socio-

economic and health due to the project and related

activities including traffic congestion and

delineation of measures to minimise adverse

impacts

r' Assessment of impact on significant historical,

cultural and archaeological sites/places in t}re area

r Assessment of economic benefits arising out of
the project

r Assessment of rehabilitation requirements with
special emphasis bn scheduled areas, if any.

B"iskAssessment
r Hazard identification taking recourse to hazard

indices, inventory anaiysis, dam break probabiliry

Natural Hazard ProbabilitY etc.

r Maximum Credible Accident (MCA) analysis to

identify potential hazardous scenarios

r Consequence analysis of failures and accidents

resulting in fire, explosion, hazardous releases

and dam breaks etc.

r Hazard & operability FazoP) studies

. Assessment of risk on the basis of the above

evaluations

r Preparation of an onsite and off site (project

affected area) Disaster Management Plan

Environment Management Plan

r Delineation of mitigation measures including
prevention and control for each environmental

component and rehabilitation and resettlement

plan.

o Delineation of monitoring scheme for compliance

of conditions

r Delineation of implementation plan including
scheduling and resource allocation

7.4, r.HY ELEMENTS OT AN INITIAL
PROJECT DESCRIPTION AND SCOpING

r The key environmental issues to be considered in

relation to a project characteristics are discussed

in Sectoral Guidelines published by MoEF from

time to time.

o An Initial Project Description (IPD) should at the

very least, provide the reviewer with all the
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information necessary to enable project screening
and scoping.

Specific information that must be covered by the IPD
includes:

r Location/current land use aiong with contours
and whether it conforms to the development
plans proposed for that area

r Details of proposed project activity including
the project cost

r Outlining the key project elements during the
pre-construction, the construction and the
operation phases etc. as per the list of
documents to be attached with the
questionnaire

o The IPD may also include.

c Off-site activities

r Associatedactivities

r 'Expected 
project induced activities

e Project activities as PERT chart and process as

a flow chart delineating unit processes with
input-output.

r This would facilitate the reviewers task. The
project proponent after suitable scoping should
provide environmental information for
consideration in detailed EiA. The reviewer while
assessing thd report should focus on the crucial
aspects involving project location, and
characteristics.

7.4.1 Project location(s)
r The site{s) selection can be an effective approach

in minimising the requirement of mitigation
meisures.

r Proposed project locations should be reviewed
based upon regulatory and non*regulatory criteria.

r Project siting restrictions depend on the sensitivity
of the surrounding environment. Sensitivity' should be assessed in relation to proximity of the
project to the places/sires listed in the identified
ecologically sensitive zones (ESZ) notified by
MOEF.

The siting criteria delineated by MoEF include:

I. As far as possible prime agricultural land/forest
land may not be converted into an industrial site

II. Land acquired should be minimum but sufficient
to provide for a green belt wherein the treated
wastewater, if possible/suitable, could be utilised
frorn wastewater treatment systems

IIL Enough space may be provided for storing solid
wastes. The space and the waste can be made
available for possible reuse in future

IV. Layout and form of the project must conform to
the landscape of the area without unduly affecting
the scenic features ofthat place

Y. Associated township of the project if any to be
created must provide for space for phyto: graphic
barrier between the project and the township and
should take into account predominant wind
direction.

In addition the following distances should be
maiatained:

r Coastal Areas: at least {zkm from the high tide
line (within o.5 km of High Tide Line (HTL),
specified activities as per CRZ notification, r99r
are permitted) (The HTL is to be delineated by the
authorised agency only.)

o Estuaries: At ieast 2oo metres from the estuarv
boundaries

o Flood Plains of the Riverine systems: at least

Soo metres from flood plain or modified flood
plain or by flood control systems

r Transport/Comriunication System: at least goo
metres from highway and railway

r Major_Settlements (3,oo,ooo population) at least
z5 km from the projected growth boundary of
the settlement

In addition to the siting criteria listed above, the
proposed project location should be reviewed in
relation to the following salient issues:

r Ambient ai1 water and noise quality standards

o Critically polluted areas

. Natural disaster prone areas
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r Ecologically sensitive areas

r Availability of water and other critical
infrastructures like electricity, roads with
adequate width and capacity

Z, 4,2. Procedure For Public Hearing

(r) Process of Public Hearing: -
Whoever apply for environmental clearance of
projects, shall submit to the concerned State pollution

Controi Board.

(z) Notice of Public Hearing: -

i, The State Poilution Controi Board shall cause a

notice for environmental public hearing which
shail be published in at least two netvspapers
widely circulated in the region around the project,
one of which shall be in the vernacular language
of the locality concerned. State Pollution Control
Board shall mention the date, time and place of
public hearing. Suggestions, views, comments and
objections of the public shall be invited within
thirty days from the date of publication of the
notification.

ii. All persons including bona fide residents,
environmental groups and others located at the
project site/si(es of displacement/sites likely to be
affected can participate in the pubiic hearing.
They can also make oral/written suggesti.ohs to
the State Poilution Controi Board.

G) Composition of public hearing panel: -
The composition of Public Hearing Panel may consist
of the following, namely: -

i. Representative of State Pollution Control Board;

ii. District Coliector or his nominee;

iii. Representative of State Government dealing
with the subject;

' 
iv. Representative of Department of the State

GoVernment dealing with Environment;

v. Not more than three representatives of the
local bodies such as Municipalities or
panchayats;

vi, Not more than three senior citizens of the area
nominated by the District Callector.

7.5 ENVIRONMENTAL IMPACT
ASSESSMENT IN THE INDIAN
SYSTEM _ DRAWBACKS AND
R.ECOMMENDATTONS

7.S.1. Draw Backs

Applicability:
r. There are several projects with significant

environmental impacts that are exempted from
the notification either because they are not listed
in schedule r, or their investments are less than
what is provided for in the notification.

Composition of expert committees and
standards:

r. It is being found that the team forrned for
conducting EIA studies is lacking the expertise in
various fields such as environmentalists, wlld life
experts, Anthropologists and Soiial Scientists (to

study'the social impact of the project).

z. There is a lack of exhaustive ecological and socio-

economic indicators for impact assessment.

Public hearingr

r. Public comments are not taken into account at the

eariy stage, which often leads to conflict at the

Iater stage of project clearance.

z. A number of projects with significant
environmental and social impacts have been
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excluded from the mandatory public hearing
process.

3. The documents which the public are entitled to
are seldom available on time.

4. The data collectors do not pay respect to the
indigenous knowledge of local people.

Quality:
r. One of the biggest concerns with the

environmental clearance process is related to the
quality of EIA report that are being carried out.
The reports are generally incomplete and provided
with false data.

z. EI"A reports ignore several aspects while carrying
out assessments and significant information is
found to omitted.

3. Many EiA report are based on single season data
and are not adequate to determine whether
environrnental clearance should be granted. All
this makes the entire exercise contrary to its very
intent.

4. As things stand today, it is the responsibility of
the project proponent to commission the
preparation ofthe EIA for its project. The EIA is
actuaily funded by an agency or individual whose
primary interest is to procure clearance for the
project proposbd. There is little chance that the
final assessment presented is un biased, even if
the consultant may provide an unbiased
assessmdnt that is critical of the proposed project.
Some tim'es it is found that a consultancy which
is working in the project area has no specialization
in the concerned subject. For example for the
preparation of EIA report of the proposed oil
exploration in coast of Orissa by the reliance
group has been given to the life science Dept of
Berhampur universiry which has no expertise on
the study ofturtles and its life cycle.

5. . The EIA document in itself is so bulky and
technical, which makes it very difficult to decipher
so as to aid in the decision making process.

6. There are so many cases of fraudulent EIA studies
where erroneous data has been used, same facts

used for two totally different places etc. This is
due to the lack of a centralized baseline data bank,
where such data can be crosschecked.

7. There is no accreditation of EIA consultants,
therefore any such consultant vvith a track record

of fraudulent cases cannot be held liable for
discrepancies. lt is hard to imagine any consultant

after being paid lakh of rupees, preparing a report
for the project proponents, indicating that the
project is not viable.

Z. In nearly every case, the consultants try to
interpret and tailor the information looking for
ways and means to provide their clients with a

report that gives them their moneys worth.

Monitoring, compliance and institutional
arrangements:

r. Often, and more so for strategic industries such

as nuclear energy projected, the EMPs are kept
confidential for political and administrative
reasons

z. Details regarding the effectiveness and
implementation r:f mitigation measures are often
not provided.

3. Emergency preparedness plans are not discussed

in sufficient details and the information not
disseminated to the communities.

7.5.2. Recommendations

r. Independent EIA Authority

2. Sector wide EIA s needed
I

3. Creation of an information desk

4. Creation ofa centralized baseline data bank

5. Disseniination of all information related to
pr<-rjects from notification to clearance to local
communities and general public

Applicability:
r, All those projects where there is likely to be a

significant alternation of ecosystems need to go

through the process of environmental clearance,

without exception.
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z. No industrial developmental activity should be
permitted in ecologically sensitive areas.

Public hearing:

r. Public hearings should be applicable to all hirherto
exempt calegories of projects which have
environmental impacts.

Quality:
r. The focus of EIA needs to shift from utilization

and exploitation of natural resources to
conservation of naturai resources.

2. At present EIA reports are extremely weak when
it comes to as$essment of biological diversity of a
project area and the consequent impacts on it.
This gap needs to be plugged through a specific
guidelines and through necessary amendments.

3. The checklist needs to include impacts on
agricultural biodiversity, biodiversity related
traditional knowledge and live hoods.

4. All EIA reports should clearly state what are the
adverse impacts that a proposed projects will
have. This should be a separate chapter and not
hidden within technical details.

5. The sub components or subsidiary reports of EIA
reports (e.g. 

$ssessments of Biodiversity impacts
done by a sub consuitant) should be made publicly
accessible as stand alone reports with thb EIA.
This should'be available on the websites of the
MOEF..

6. EiAs should be based on full studies carried out
over at least one year. Single season data on
environmental parameters like biodiversity, as is
being done for several rapid assessments is not
adequate to gail understanding of the full impact
of the proposed project.

Z, It is critical that the preparation of an EIA is
completely independent of the project proponent.' 
One optioa for this could be the creation of a
central fund for the EIAs wirich contains fees
deposited by project proponents while seeking that
an EIA be done for their proposed project.

7. State and central governments should maintain a
list of credible, independent and competent

agencies that can carry out EIAs. similarly the EIA
consultant those are making false reports should
be black listed.

9. A national level accreditation to environment
consultancy should be adopted

Grant ofclearance:

r. The notification needs to make it ciear that the
provision for site clearance does not imply any
commitment on the part of the impact Assessment
agency to grant full environmental clearance.

z. The prior informed consent of local communities
and urban wards or residents associatir:n needs
to be made mandatory before the grant of
environmental clearance. The consent should be
from the full general body.

3. The language used for specifying condifions of
clearance must be clear and specific.

Composition of expert committees:

r. The present executive committees should be
replaced by expert's people from various
stakeholder groups, who are reputed in
environmental and other relevant fields.

z. The process of selection of those committees
should be open and transparent. The minutes,
decisions and advice by these committee should
be open to public.

Monitoring, compliance and institutional
arrangements:

r. The EIA notificat'ion needs to build within it an
automatic withdrawal of clearance if the
condiJions of clearance are being violated, and
introduce more stringent punishment for non-
compliance. At present the EIA notification limits
itself to the stage when environmental clearance
is granted.

z. The MOEF should set up more regional ofiices
with advisory Expert committees, each with
smaller areas ofjurisdiction, to effectively monitor
the compliance of clearance conditions.

3. A robust monitoring mechanism should be
established by the state department to address

I
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compliance of both sets of clearance conditions
together and to take punitive action against the
project proponent in case of non-compiiance.

4. Local communities should be brought in to the
formal monitoring and reporting process of the
compliance of conditions presently done by the
regional offices of the MOEF.

Redressal:

r. The composition of the NGT needs to be changed
to include more judicials from the field of
environment.

z. Citizen should be able to access the authority for
redressal of all violation of the EIA notification as
well as issues relating to non*compiiance.

Capacity building:
NGOs, civil society groups and local communities
need to. build their capacities to use the EIA
notification towards better decision making on
projects that can impact their local environments and
live hoods. Capacities can be built to proactively and
effectively use the notification rather than respond in
a manner that is seen as negative or unproductive.

7.5.3. List of Environmentally Sensitive places

r Religious and historic places

o Archaeologicaimonuments/sites

r Scenic areas

r Hill resorts/mountains/ hills
r Beach resorts

e Hcalth resorts

r Coastal areas rich in corais, mangroves, breeding
grounds of specific species

r Estuaries rich in mangroves, breeding ground of
specific species

r Gulf areas

r Biosphere reserves

r National park and wildlife sanctuaries
r Natural lakes, swamps Seismic zones tribal

Settlements

r Areas ofscientific and geological interests

r Defense installations, specially those of security
importance and sensitive to pollution

r Border areas (international)

r Airport
r Tiger reserves/elephant reserve/turtle nestling

grounds

r Habitat for migratory birds
o Lakes, reservoirs, dams

r Streamslrivers/estuary/seas

r Railway lines

. Highways

r Urban agglorneration

7.5.4. Environment Supplement PIan (Esp)
r An Environmental Supplemental plan (ESp) is an

environmentally beneficial project or activity that
is not required by law, but that an aileged violator
of Environmental Impact Assessment Notification,
eoo6 agrees to undertake as part of the process
of environmental clearance.

o "Environmentallyr beneficial" means a.n

Environmental Supplemental Plan mgst remediate,
improve, protect the environment or reduce risks
to publichealth or the environment:

Proposals under ESP

r ESP would allow violator companies to continue
their activities by paying a financial penalty.

r This wouid then be invested in an "environmentally
beneficial project or activity" for an affected target
group of stakeholders.
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The criteria followed for specification of a

community as a Scheduled Tribe are (ii indications
of'prirnitite,trait6, {ii} disrinct:ve cu}Iur*, {iii)
geographical isolation. (iv) shyness of contact with
the community at large, and {v) b;rckwardness.
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Advantages

r Many developmental proiects have been currently
been stalled to non*compliance with EIA rdgime
or for preparing an improper EIA. ESP would
enable reviving these projects.

r The "Bad toan$u issue currently plaguing the
Banking sector can be substantially resolved
through reviving the stalled projects.

Dieadvantages

r ESP is a clever atte$pt to legalize EIA violation
arrd gain corporate coaffdence, thereby allowing
violator to damage the enviranrnent and
circumvent the EIA process.

r Among all cases filed in the National Creen
Tribunal (NGT), around 4rVo are eases where the
NSi found faults with an EiA assessment. Thus,
ELA violation is a m4ior in developmental pmjects.
Allowiag such violators to cary on, defeats the
ultimate purpose of EIA.

. Many experts argue t}tat this indirectly allows
pardoning of violations. Rather than building
upon the "Palluters Pay Frinciple', the ESP looks
like an attempt to proinote corporate developnrent
by using a coutradictory "Pay and Pollute"
principle. 

r

\r MoEFCC stated the notiflcation has legal basis in
twojudgrnents, one by the NCT and the othel by
theJharkhand High Court. But neither ofthe rrro

judgments condones EIA violations to be

regularized post facto nor does it prescribe a way
out of these for violators.

r Valuation of environmental loss cannot be just
compensated by pecuniary payment by the
violator.

o Whether the fine amount would be collected
properly and utilized for restoration is doutrtful.
No mechanism has been proposed to utilize the
collected funds.

. ESP provides an escape mechanisrn to violators.
Instead of following the path of an EIA clearance,
they can get away by paying a penalty through
specific investment activities.

7.5.5. PARIVESH (Pro-Active and Responsive
facilitation by Interactive, Virtuous and
Environmental Single-window Hub)

r PARIVESH is a Single-Window Integrated
Envircnmental Managernent System. Key features
inciude single registration and single sign-in for
all types of clearances (i.e. Environmentr Forest,

Wildiife and CRZ), unique-ID for all types of
clearances required for a particular project and a

single Window interface for the proponent to
submit applications for.getting ali types of
clearances (i.e. Environment, Forests, Wildlife and
CRZ clearances).
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'f\ iodiversity found on Earth today consists of

ffi *uny miilions of distinct biological species,

.lJ 111s product of four billion years of evolution.
Biodiversity is the variety of life on Earth, it includes
all organisms, species, and populations; the genetic

variation among these; and their complex assemblages

of communities and ecosystems. It also refers to the
interrelatedness of genes, species, and ecosystems and

in turn, their interactions with the environment.

This is life, This is Biodiversiry.

8.1. BIODIVERSITY
Biodiversity is defined as'the variability among living
organisms from al\ sources, including terrestrial,
marine and other aquatic ecosystems and the
ecological complexes of which they are a part; this
includes diversity within species, between species

and of ecosystems'.

- United Nations Earth Sumrnit (rggz)

Conservation and sustainable use of biodiversity is

fundamental to ecologically sustainable development.

Biodiversity is part of our daily lives and livelihood,

and constitutes resources upon which families,
communities, nations and future generations depend.

CHAPTER - 8

(a) Genetic diversity:
r It is concerned with the variation in genes

within a particular species.

. Genetic diversity allows species to adapt to

changing environments,

r This diversity aims to ensure that some species

survive drastic changes and thus carry on

desirable genes.

r The survival of individuals ensures the survival
of the population.

r The genetic diversity gives us beautiful
butterflies, roses, parakeets or coral in a

myriad hues, shapes and sizes.

:.i
(b) Species diversity:

r It refers to the variety of living organisms on

earth.

. Species differ from one another, rnarkedly in
their genetic makeup, do not inter-breed in
nature.

o Closely-related species however have in
common much of their hereditarY
characteristics. For instance, about 98.4 per

cent of the genes of humans and chimpanzees
are the same.
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. It is the ratio of one species pcpulation over
total number of organisms across all species in
the given biome.

r 'Zers'would be infinite diversity, and .one,

represents only one species present

(c) Ecoelicteml Communiry diversityl
r This refers to the differenttypes of habitats. A

habitat is the cumulative factor of the climate,
vegetation and geograpiry of a region.

r There are several kinds ofhabitats around t}te
world. Corals, grassl*nds, wetland, desert,' mangrove and trapical rain forests are' 
examples of ecosystems.

r Change in climatic cs*ditions is accornpanied
by a change in vegetation as well. Eacli species

- adapts itself to a particular kind of
environment

r As the enyironment changes, species best
adapted to that environment becornes
predominant. Thus the variety or diversity of
species in the ecosy*tem is influenced by the
nature of the ecosystem.

8.r. z. Measurement of Biodiversity
Biodiversity is measured by two major components:

i. species dchness, and

ii. species evenne$s.

(i) $pecies richness

It is the mea$urre of number of species found in a
community

a) Alp.hadiversity

It refers to the diversity withina particular area or
ecosystem, and is usually expressed by the number
of species (i.e., species riehness) in that ecosystem.

b) Beta diversity

It is a comparison of diversity between ecosystems,
usually measured as the change in amount of species

between the ecosystems

c) Gamma diversity
It is a measure of the overall diversity for the different
ecosystems within a region.

(ii) Species evenness

It measures the proportion of species at a given site,
e.g. low evenness indicates that a few species
dominate the site.

8.r.3. Biodiversity and FoodWeb

The building blocks of plants, animals and humans
are identical, and are made of the four elements -
carbon, oxygen, nitrogen and hydrogen.

These elernents are present in the enyironment - in
air, water and soil, However, only green plants.can
absorb nitrogen from the soil through their roots, and

use sunlight and water to produce energy by a

process Called photosynthesis, They are known as

producers.

Animals and humans, who have plants or other
animals as their food, are known as consumers. The

chain that links consumers to producers is called the
food chain or web.

Every living creature is found in a food chain. There
are several food chains and they can be complex or
simple depending on the environment.
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.The name'white rhinoceros' is taken from the
Afrikaans word describing its mouth: "weit",
rneanin*.llvidel.,,Early English settlers in South
Afr.i!,,,:3: ki*telpreted the "tueit" firr uwhite".

wlik *lnoa are alqo $drnetimes q*lled'rhe square-
lipped rhinoceros'. Their upper lip lacks the
plehensile'hook'of some of the other rhino species.
Tlre white :im is the Xaigest: sp€cies *f land
.mammal after the elephant.
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Elephants live in a social hierarchy dominated b;
older females. {emales travel in long{asting social
units of about half a dozen adult females and their
offspring, with the unit being led by a single blder
feryrale, f}te matriarch.
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To cite sofne €xample$, gras$hoppers eat grcs$ and

are in turn eatert by frogs; snakes eat frogs and

rodents,

Thus the impcrtance of each and every crtature in
the web of life is evident. Tampering with the food

chain only produces negative results, leading to the

destruction of the species.

Every time a species becomes extrnct, the chain is

broken ard many species, including humans, move

closer to extinction.

8.r.4. Services provided by Biodiversity:
Biodiversity provides a number of natural services for

human beings:

(a) Ecosystem services

r Protection ofwater resources

r Soils formation and protection

r Nutrient storage and recycling

r Pollution breakdown and absorption

r Contribution to climate stability

. Maintenance of ecosystems

o Recovery from unpredictable events

(b) Biological services
r Food \

r Medicinal resources and pharmaceutical drugs

I Wood products

o Ornamental plants

r Breeding stocks

r Diversity in genes, species and ecosystems

(c) Social services
o Research, education and monitoring

. Recreation and tourism

e Cultural values

f.i.5 The Economics of Ecosystems and
niirdiversity (TEEB)

The Economics of Ecosystems and Biodiversity
(TEEB) was launched by Germany and the European

Commission in eoo7. It is a study led by Pavan

Sukhdev.

It is an international initiative to draw attention to

the global economic benefits of biodiversity.

Objective

Highlight the growing cost of biodiversity loss and

ecosystem degradation and to draw together expertise

from the fields of science, economics and policy to

enable practical actions.

Aim

To assess, communicate and mainstream the urgency

of actions through its five deliverables*

r Science and economic foundations, policy costs

and costs of inaction,

r Policy opportunities for national and international
poiicy-makers,

r Decision support for local administrators,

r Business risks, opportunities and metrics and

r Citizen and consumer ownership

The Ministry has launched the Economics of
Ecosystems and Biodiversity TEEB-lndia Initiative
(TII) to highlight the economic consequences of the

loss of biological diversiry and the associated decline

in ecosystem services.

8.16. Causes for Biodiversity Loss

Loss of biodiversity occurs when either a particular
species is destroyed or the habitat essentiai for its
survival is damaged. The latter is more common as

habitat destruction is inevitable fallout of
development.
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The extinction of species takes place when they are
exploited for economic gain or hunted as sport or for
food. Extinction of species may also occur due to
environmentai reasons like ecoiogical substitutions,
biological factors and pathological causes which can
be caused either by nature or man.

(a) Natural causes

o floods,

o earthquakes,

r landslides,

o rivalry among species.

r lack ofpollination and diseases.

(b) Man-Made causes

r Habitat destruction
-r Uncontrolled commercial exploitation
o Hunting & poaching

o Conversion of rich bio-diversity site for human
settlement and industrial development

r Extension of agriculture

r Pollution

r Filling up of wetlands

r Destruction ofcoastal areas

8.r.7. Biodivehsity conservation
Conservation of biological diversity leads to
conservation of essential ecological diversity and
preserve ifre continuity of food chains.

Modes of Conservation
'(a) Ex-situ conservation: Conserving biodiversity

outside the areas where they naturally occur is
known as exsitu conservation.

r Here, animals are reared or plants are
cultivated like zoological parks or botanical

8.r.8. Botanical garden

Botanical garden refers to the scientifically planned
collection of living trees, shrubs, herbs, climbers and
other piants from various par.ts of the w{rld.
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gardens. Reintroduction of an animal or plant
into the habitat from where it has become
extinct is another form of ex situ conservation.

. For example, the Gangetic gharial has been
reintroduced in the rivers of Uttar Pradesh,
Madhya Pradesh and Rajasthan where it had
become extinct-

r Seed banks, botanical, horticultural and
recreational gardens are important centres for
ex-situ conservation.

(b) In-situ conservationl Conserving the animals
and plants in their natural habitats is known as
in-situ conservation. The established natural
habitats are:

o Nationai parks

r Sanctuaries

r Biosphere reserves and

r Reserved forests

. Protected forests

Constraints in biodiversity conservation
r Low priority for conservation of living natural

resources,

r Exploitation of living natural resources for
monetary gain.

r Values and knowledge about the species and
ecosystem are inadequate.

r Unplanned. urbanization and uncontroiled
industrialization.
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Eels are sometimes mistaken for Sea Snakes. Eels
are part of the fish family and have gills for
breathing. S.,a snakes do not have gills but lungs
instead snd,qeed to goto the sur,faae,for airJ

ItaJmgar Biolcgical Park {tCIa} is the world's firsr
}loolokeibbox' Breed,irrg Cent*r Tlre zs* covering
an arsarf o:r,sf z5o hectarbs, launched the Hoolock
Cibbon f,oneervation SreeCing Programme in zooT
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Purpose of botanical gardens

1. To study the taxonomy as well as growth of plants.

2. To study the introduction and acclimatization
process of exotic piants.

3. It acts as a germplasm collection.

4. It helps development of new hybrids.

5. It augments conserving rare and threatened
species.

8.r.9. Zoo

Zoo is an establishment, whether stationary or
mobile, where captive animals are kept for exhibition
to the public and includes a circus and rescue centers
but does not include an estabiishment of a licensed
dealer in captive animals - CZA.

The initial purpose of zoos was entertainment, over
the decades, zoos have got transformed into centres
for wildlife conservation and environmental education.

Apart from saving individual animals, zoos have a
role to play in species conservation too (through
captive breeding).

8.2. T}IE RED DATA BOOK
Species judged as threatened are listed by various
agencies as well as by some private organizations.
The most cited of these lists is the Red Data Book.

It is a }oose-leaf volume of information on the status
of many kinds of species. This volume is continually
updated and is iseued by the lnternationai Union for
Conservation of Nature (IUCN) located in Morges,
Switzerland.

'iRed" of course is symbolic of danger that the species

both plants and animals presently experience
throughout the globe.

The Red Data Book was first issued in 1966 by the
IUCN'6 $pecial Survival Commission as a guide for

formulation, preservation and management of species
listed.

In this Book, information for endangered mammals
and birds are more extensive than for other groups
of animals and plants, coverage is also given to less
prominent organisms facing extinction.

The pink pages in this publication include the
critically endangered species. As the status of the
species changes, new pages are sent to the
subscribers.

Green pages are used for those species that were
formerly endangered, but have now recovcred to a

point where they are no longer threatened. With
passing time, the number of pink pages continue to
increase. There are pitifully few green pages..

t

IUCN Categories

CRIIERIA
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8.2,r, IUCN Classification Of Conservation
Priority

Extinct (EX)

Atilon is Extinct when theru is no reasonable doubt

thatthe last individual has died. Ata:con is presumed

Extinct when exhaustive surveys in known andlor
expected habitat, at appropriate times (diurnal,

seasonal, annual), throughout its historic ran6e have

fuiled to record an individual.

Extinct in theWild (EW)

A taxon is Extinct in the Wild when it is known only

to survive in cultivation, in captivity or as a

naturalized population (or populations) well outside

the past range. A taxon is presumed Extinct in the

wild wtren exhaustive surveys in known and/or
expected habitat, at appropriate times (diurnal,

seascnal, annual), throughout its historic range have

failed to record an individual.

Critically Endangered (CR)

A taxon is Critically Endangered when the best

available evidence indicates that it meets any of the

criteria for Criticaily Endangered.

criteria
e reduction in population (> go0/o over the last ro

years),

r population size (number less than So mature
individuals),

r quantitative analysis showing the probability of

extinction in wild in at least 5o0lo in their ro years)

and

e it is therefore considered to be facing an extremely

high risk of extinction in the wild.

Endangered (EN)

A taxon is Endangered when the best available

evidence indicates that it meets any of the criteria for

Endangered.

criteria
r reduction in population size {7oo/o over the last io

years),

r population size estimated to number fewer than

2So mature individuals,

r quantitative analysis showing the probability of

extinction in wild in at least zoolo within 20 years

and

. it is therefore considered to be facing a very high

risk of extinction in the wild.

Vulnerable (YU)

A taxon is Vulnerable when the best available evidence

indicates that it meets any of the criteria for

Vulnerabie i.e.

criteria
r reduction in population (> 5o0/o over the last ro

Years) t

r population size estimated to number fewer

lo,ooo,marure individuals,

r probability of extinction in wild is at least ro0lo

within ioo years, and

r it is therefore considered to be facing a high risk

of extinction in the wild.

Near Threatened (NT)

A taxon is Near Threatened when it has been

evaluated against the criteria but does not qualify for

ll
than
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Critically Endangered, Endangered or Vulnerable

now, but is close to qualifying for or is likely to qualify

for a threatened category in the near future.

Least Concern (LC)

A taxon is Least Concern when it has been evaluated

against the criteria and does not qualify for
Criticaily Endangered, Endangered, Vulnerable or

Near Threatened. Widespread and abundant taxa

are included in this category.

Data Deficient (DD)

A taxon is Data Deficient when there is inadequate

information to make a direct, or indirect, assessment

of its risk of extinction based on its distribution and/

or population status. A taxon in this category may be

well studied, and its biology well known, but
appropriate data on abundance and/or distribution
are lacking,

Data Deficient is therefore not a category of threat.
Listing of taxa in this category indicates that more

information is required and acknowledges the
possibility that future research will show that
threatened classification is appropriate.

I

Not Evaluated (NE)

A taxon is Not Evaluated when it is has not yet been

evaluated against the criteria.

8.3" IMPOXTTANT SPECIE$ TT{ SCOSYSTEM

Kqystone specigs

r Keystone sFecie$ is a species whose addition to or
iass from an ecosystem leads to major changes in
abundance or occurrence of at least one other
*pecies, Certain spe*ies in an ecosystem is

considered more.important in determining the

presence of many other species in that ecosystem.

. All top predators (Tiger, Lion, Crocodile, Elephant)

are considered as keystone species because it
regulates all other animals' population indirectly.

llence top predators are given much consideration

in conservation.

. Key stone species deserves special attention from

the conservation point of view Conservation of

keystone species encourages conservation of all

other relevant species associated with this.

. If keystone species is lost, it will result in the

degradation of whole ecosystem. For example

certain plant species (ebony tree, lndian{aurel)

exclusiveiy depends upon bats for its pollination.

Ifthe bat population is reduced then regeneration

of particular plants becomes more difficult. Ttris

changes the vegetation structure which adversely

iafluence on the dependant animais.

Indicator species

r Indicator species is a species whose presence

indicates the presence of a set of other species and

whose absence indicates the lack of that entire set

of species.

r An indicator species is any biological species that

defines a trait or characteristic of the environment.

For example, a species may delineale an ecoregron
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or indicate an environmental condition such as a

disease outbreak, pollution, species cornpetition or

climate change. Indicator species can b* amsng

the most sensitive species in a region, aad
s$metimes act as an early warning b monitoring
biologists.

r ManY indicator species of t}te ocean systems are

fish, i*vertebrates, periphyto*, macrophytes and

specific species of ocean birds (like the Atlantic

Pufiin). Amphibian indicates chemicals, global

warming and air pollution. Lichens are indicators

of air qualify and are sensitive to sulfur dioxide.

Foundation species

o Foundation species is a dominant primary
producer in an ecosystem both in terms of
abundance and influence. Example; kelp in kelp

forests and corals in coral reefs.

's.&'"$s'ss
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CHAPTER - 9

f ndia is a recognised as one of the mega-diverse

t countries, rich in biodiversity and associated tra-
I ditional knowledge. With just 2.40/o af the iand
area, India accounts for nearly 70lo of the recorded
species even while supporting almost r80/o of human
population.

In terms of species richness, India ranks seventh in
mammals, ninth in birds and fifth in reptiles.

The varied Edaphic, Climatic and Topographic
conditions have resulted in a wide range of
ecosystems and habitats such as forests, grasslands,
wetlands, coastal and marine ecosystems, and
deserts in india with greater biodiversity.

9.1. INDIA REPRESENTS:
a) Tlvo Realms

b) Five Biomes

c) Ten Bio-geographic Zones

d) Twenty five Bio-geographic provinces

a) Realms:

Biogeographic realms are large spatial regions within
which ecosystems share a broadly similar biota.
Realm is a continent or sub continent sized area with
unifying features of geography and fauna & flora.

The Indian region is composed of two realms. They
are:

r) the Himalayan region represented by Palearctic
Realm and

z) the rest of the sub-continent represented by
Malayan Realm

Realm

b) Siomes of India:

The term biome means the main groups of plants
and animals living in ar€as of certain climate
patterns. It includes the way in which animals,
vegetation and soil interact together. The plants and
animals livine in the area are adapted to that
environment. The five biomes of India are:

-q.*

- **P

biogeographic realms are recog-
nized.
r, Nearctic realm
z. Palearctic realm

3. Africotropical realm

4. indo-Malayan realm

5. Ocenaia realm
6, Australian realm

7. Antarctic realm

Eight terresrial

:*

realm8.
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1) Tropical l{umid Forests

z) Tropical Dry or Deciduous Forests (including
Monsoon Forests)

3) Warm deserts and semi-deserts

4 Coniferous forests and

5) Alpine meadows.

c) Bio-geographic Zones:

Bio-geographic Zones India

Biogeography deals with the geographicai
distribution of piants and animals. 'fhere are 10

biogeographic zones which are distinguished clearly
in India. They are as follows-
t) Trans-Himalayas: An extension of the Tibetan

plateau,'harboring high-altitude cold desert in
Laddakh (J&K) and Lahaul Spiti (H.P) comprising

5.7 o/o of the country's landmass.

z) Himalayas: The entire mountain chain running
from north-western to northeastern lndia,
comprising a diverse range of biotic provinces
and biomes, 7.2 oio af the country's landmass.

3) Desertl The extremely arid area west of the

. Aravalli hill range, comprising both the salty
desert of Gujarat and the sand desert of
Rajas&an. 6.gYo of the country's landmass.

4) Semi-arid: The zone between the desert and the
Deccan plateau, including the Aravalli hill range.
rg.b o/o of the country's landmass.

5) Western ghatsr The hill ranges and plains
running along the western coastlirre, south of the
Tapti river, covering an extremely diverse range

of biotic provinces and biornes. 5.B0lo of the
country's landmass.

6) Deccan peninsula: 'I'he largest of the zones,

covering much ofthe southern ancl south central
plateau with a predominantly deciduous
vegetation. 4.3 0/o of the country's landmass.

il Gangetic plain: Defined by the ()anges river
system' these plains are relatively homogenous.

nolo of the country's landmass.

8) North-east India: The plains and non-l{imalayan
hill ranges of northeastern lndia, rvith a rvide

variation of vegetation. S.zok of the country's
landmass.

g) Islands: The Andaman and Nicobar Islands in the
Bay of Bengal, with a highly diverse set of biomes.

o.o30/o of the country's landmass.

ro) Coasts: A large coastline distributed both to the
west and east, with distinct differences between
the two; I-akshadeep islands are included in this
with the percent area being negiigible.

t
d) Bio-geographic provinces. 'i
Bio-geographic Province is a ecosystimatic or biotic
subdivisisn of realms. India is divided into z5 bio
geographic zones.

Biogeography is divided into branchesr

i. Phyto-geography (plant geography) deals with
origin, distribution and environmental inter-
relationships of plants.

ii. Zoogeography deats with the n:igration and dis-
tribution of animals-

Biogeographic classification of India was done by

Rodgers and Panwar (1988), describing ro biogeo-

graphic zones in India, further divided into z5 biogeo-

graphic provinces. The classification was done using

various factors such as altitude, moisture, topography,

rainfall, etc. Biogeographic zones were used as a basis
plannlng wildllfe protected areas in lndia.for
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9.L1. Biogeographic zones and Biogeographic Provinces oflndia

9.2 T'AUNA

9.a.1. Vertebrates

Vertebrates are animals with backbones and spinal
columns. Vertebrates are the most advanced
organisms on Eafth. Although vertebrates represent

only a very small percentage of all animals, their size

and mobility often allow them to dominate their
environment.

Anlmrl Xlngdom

l** r"t
l-*arwmiss
l--* n"*rs
f* e*us
LilsHlB

S,No. Biogeographic Zones (ro nos) Biogeographic
Provinces (zs nos)

t. Trans Himalaya rA: Himalaya -Ladakh Mountains
rB: Himalaya {ibetan P}ateau

rC; Trans - Himalaya Sikkim

2. The Himalaya eA: Himalaya - North West Himalaya
eB: Himalaya - West Himalaya
zC: Himalaya - Central Himalaya
zD: Himalaya - East Himalaya

3. The Indian Desert 3A: Desert * Thar
?B: Desert - Katchchh

4. The Semi Arid 4,4': Semi - Arid - Punjab Plains

aB: Semi - Arid - Guiarat Raiputana

5. The Western Ghats 5A': Western Ghats - Malabar Plains

sB: Western Ghats -Western Ghats Mountains

6. The Deccan Peninsula 6A: Deccan Peninsular - Central Highlands

6B: Deccan Peninsular * Chotta Nagpur

6C: Deccan Peninsular - Eastern Highlands

6D: Deccan Peninsular - Central Plateau

6E: Deccan Peninsular - Deccan South

7. The Gangetic Plains 7A: Gangetic Plain - Upper Gangetic Plains

78: Gangetic Plain - L,ower Gangetic Plains

The Coasts 8Al Coasts - West Coast

88; Coasts - East Coast

8C: Cbasts - Lakshdweep

9. Noitheast India 9A: North - East - Brahamputra Valley

gB: North - East - North East Hills 
.

I' Islands roA: Islands - Andamans

roB: Islands - Nicobars

.&{'i'
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Fishes

* Cald blooded

r Live in water

r Breathe under water using gills , not lungs

r Have scales and fins

r Layeggs

Amphibians
r Cold'blonded

r Live on land & water

o Webbed feet

r Breathe with lungs and gills

r Moist smooth skin

r Four legs (sometimes none)

. Lay eggs

Reptiles

r Cold blooded

r Have scaies

r Have dry skin

r Usually lay eggs

r Ear holes instead ofears

r 4 legs or no legs

Aves

r Warm blooded

r Have feathers and wings

. Lay eggs

r Have z legs

r Ear holes instead ofears

Mammals
r Warm blooded

r Have hair or fur
r Give birth to live young ones

r Mamma} mother nurse their young one with milk
r Breathe with lungs

r Mammals live on land have 4 legs {or z legs & z
arms), and ears that stick out.

9.2.4. Invertebrates

Invertebrates do not have backbones. More than 980/o

animal species in the world are invertebrates.
Invertebrates don't have an internal skeleton made of
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bone. Many invertebrates have a fluid-filled,
hydrostatic skeleton, like the jdly fish or worm.
Others have a hard outer shell, like insects and
crustaceans,

Mollusks

o Most mollusks have a soft, skin-like organ covered

with a hard outside shell.

. Some mollusks live on land, such as the snail and
slug.

r Other mollusks live in water, such as the oyster,

mussel, clam, squid and octopus.

Echinoderms

r Echinoderms are marine animals that live in the

ocean,

r Most echinoderms have arms or spines that
radiate from the center of their body.

. Common echinoderms include the sea star, sea

urchin, sand dollar and sea cucumber.

Protozoa
r Protozoa are simple, single-celled animals.

r They are the smallest of all animals.

r Most protozoa are microscopic.

r They do breathe, move and reproduce like
multicelled animals.

r E.g: amoebas, Flagellates,etc.

Arthropods
r arthropods have limbs with joints that allow t}em

to move,

r They also have an exoskeleton, which is a hard,
external skeleton.

r Arthropods include ttte crustaceans and insects,

arachnids. n .,
.'

Crustaceans
r live mo5tly in the ocean or other waters.

r Crustaceans have a hard, external shell which
protects their body

r Most commonly kno$rn crustaceans are the crab,

lobster and barnacle.

Insects

. Insects have an exoskeleton that covers their
entire body.

ffimw*r$mkrwgm*
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Annelide
e Annelids have bodies that are divided into

segxnents.

r They have wrywell-developed internal srgans.

. 

r ' Found almostanywhere in Se world.

r Theydont have anylimbs.

r E.g: earthworms, leeches, roundr,vorms, etc.
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r An insect's consists of 3 body parts and 6 legs and
a antennae

r E.g: beetle, butterfly, moth, dragonfly, bee, wasp
and praying mantis.

Arachnids
. Common arachnids are spiders, scorpions, ticks

and mites.

r Arachnids do not have antennae.

r Arachnids have z bod1, parts and 4 pairs of legs.

9.3. FLORAL DIVERSITY
ln terms of plant diversity, India ranks tenth in the
world and fourth in Asia. India represents nearly rr0./o

of the world's known floral diversity.
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9.3.r. Important floral groups found in'India
are described below:

r. Algae

The green non differentiated plants (non -

differentiated into organs like root, stem and leaf.)
possessing chlorophyll are known as Algae. They
usually grow in water or in moist situations.

The fresh-water algae are generally green or blue-
green in colour, whereas the marine ones are red or
brown. These are autotrophic plants, as they can
manufacturetheir own food.

a. Fungi:

Non-green non differentiated plants characterised by
total absence of chlorophyll are catled Fungi.

They grow either on dead, rotten organic matters as

saprophytes or live as parasites on other living bodies,
which are referred t0 as hosts.

Moulds and mushroolns are the familiar examples of
saprophytic fungi. The maximum diversity of fungi
is in the.Western Ghats followed by the eastern
Himalaya and the western Himalaya.

3. Bacteria

Non-chlorophyllous rnicro-organisms which lead
saprophytic or parasitic existence. Many ofthem are
pathogenic; Saprophltic bacteria are rather beneficial.
They are soil borne and many of them are used in
industries.
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4. Lichens

A lichen is a peculiar combination of an alga and a

fungus*the two livc deriving mutual benefit.

They are greiup of greyish green piants which grow

on rocks, tree-trunks, dead wood, etc.

The algae manufactures food which bccomes

available to the fungus, and the absorlts and retains

water and thus keeps the algal cells moist. A example

of symbiosis.

They are most common in wetlands, rare in rivers

and streams and are not found in ground water.

5. Bryophytes \

The plant body is differentiated into a small stern and

simple leavgs, but true roots are absent.

They usually grow in moist places. E.g. Liverworts,
mosses

They are the second largcst group of green plants in
India distributed largely in Eastern Himalaya, North-

eastern India, Western Himalaya and the Westerti

Ghats.

Mosses constitute the major component of Indian
bryoflora followed by liverworts and hornworts.

6. Pteridophytes

The pteridophytes have well-differentlated plant
bodies, consisting of roots, stems and leaves.

Moreover, they possess vascular bundles.

Most of them are terrestrial plar:ts flourishing well

in moist and shacly places, and some of them are

aquatic.

This group includes the vascular cryptogams like

club-mosses, horse-tails and ferns which arc

universally distributed all over the world.

The north-eastern region (including Eastern

Flimaiaya) is rich in pteridophytic diversity, followed

by south India (including Eastern and Western Ghats)

and north India (including Western Himalaya).

7. Gymnosperms

Cymnosperms (gymnos=naked, sperma=seed) are

the naked-seeded plants.

They have very simple flowers without accessory

whorls and stamens and carpels remain aggregated

in cones.

Ovules are present on the surface ofthe carpeis ancl

are directly pollinated by the pollen grains'

There is nothing like ovary, style and stigma, and

naturally there is no fruit. :i
e.g. Cycas, Pinus, Cnetum

Pine is the largest family. Gnetum.and Cycas are

mostly confined to North Eastern region, Eastern and

Western Ghats, and Andaman & Nicobar lslands.

8. Angiosperms:

Angiosperms (angeion=a case) are the closed-seeded

plants.

'lhese are the most highly developed plants rvhich

bear flowers having conspicuous accessory and
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essential whorls. Carpels have the ovary, style and
stigrna.

With the stimulus of fertilization the ovary usually
develops into the fruit and the ovules into seeds. Thus
the seeds remain within the fruits.

India has more than 7o/a of the world's known
flowering piants.

9.3.2. Floral endemism * order

, peninsular India including western and Eastern
Ghats (about z,6oo species),

z) Eastern Himalaya and north-eastern region
(about z,5oo speciesJ,

3) north-western Himalaya {about 8oo species) and

4) Andaman & Nicobar islands (about e5o species).

9.3.3. Crop genetic diversity
Agriculture remails one of the dominant drivers and
mainstay of economic growth in India. The large
mosaic of distinct agro-ecosystems, characterized by
variations in edaphic, clirnatic and geographic
features, has eontributed to diverse cropping patterns
and systems across the country.

lndia stands seventh in the world in terms of
contribution of species to agriculture and animatr
husbandry.

The national gene bank at National Bureau Of plant
Genetic Resources (NBPGR), Delhi is primarily
responsible for conservation of unique accessions on
long-term basis, as base collections for posterity,
predominantly in the form of seeds.

9.3.4. Livestock genetic diversity
India has vast resources of livestock and poultry,
which play a yital role in rural livelihood security. Irl

terms of population, India ranks first in buffaloes,
second in cattle and goats, third in sheep, fourth in
ducks, fifth in chicken and sixth in camels in the
world.

The genetic resources of farm animals in India are
represented by a broad spectrum of native breeds of
cattle, buffaloes, goats, sheep, swine, equines, camel

and poultry.

Over the years, animal husbandry has intensified in
India with widespread introduction of exotic breeds.

This has led to the reduction in totai genetic
variability and population size of many local breeds.
The majoriry (85V0) of the domestic livestock in India
is reared under low input production systems.

9.4. WILDLIFE OF INDIA
9.4.r. Himalayan mountain system
The west Hirnalayas have low rainfall. heavy snowfail
(temperate conditions), whereas in east Himalayas,
there is heary rainfall, snowfall only at very high
altitudes, where as at lower altitudes conditions are
similar to the tropical rpin forests, Flora and fauna of
both Himalayas differ. 'i

(r) Himalayan foothills
Flora: Natural monsoon evergreen and semi-
evergreen forests; dominant species are sal, silk-
cotton trees, giant bamboos; tall grassy meadow with
savannahs in tarai.

(a) Western Himalayas (High altitude region)

Flora: Natural monsoon evergreen and semi-
evergreen forests; rhododendrons; dwarf hill bamboo
and birch forests mixed with alpine pastures.
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0c yoq know? :::..:: .:,::

Bars are social animals. They hang UPSIDE DOWN
when they sleep. They feed at night (they are "noc-
turnal") and spend the day sleeping in caves or in
tree tops. They are the sccond largest group of
mammals after rodents.

Do vou know?

*eptiles are cold-blqoded.animals that raise their
body re-rnperat*re bytyltrg in thr *n or lover it by
crawling into the shade. Their body temperature
changes to the temperature ofits surroundings.
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(3) Eastern Himalayas.

Flora: Oaks, magnolias, laurels and birches covered

lvith moss and ferns; coniterous forests o{ pine, fir,
yerv and junipers with undergrowth of scrubby
rhododendrons and dwarf bamboos; lichens, moses,

orchids, and other epiphytes dominant {due to high
humidity and high rainfall).

9.4.2. peninsular - Indian sub-region

It has two zones.

ii) peninsular India and its extension into the
drainage basin of the Ganges river system: alld

(ii) desert region of Rajasthan-the 'l'har of Indian
desert region.

(r) Peninsular trndia

It is home to tropical moist deciduous to tropical dr,v

deciduous and scrub vegetaticn depending upon the

variation in rainfall and humidity.

Flora: Sal in north and east extensioas (higher
rainfall) and teak in southern plateau are domlnant
trees. \&'est Chats\have evergreen vegetation (flora

and fauna similar to evergreen rainforests of north
eastern of India. In dry areas of Rajasthan and

Aravalli hills, trees are scattered and thorny scrub

species predominate. The forests give way to more

open savannah habit.

(z) Indian desert

Thar desert of Rajasthan has unique flora and fauna.

Florar 'Ihrony trees with reduced leaves; cacti, other
succulents are the main Plartts,

g.4.3. Tropical rai.n forest region

Distributed in areas ofwestern ghats and north east

India.

Flora: Extensive grass iands interspersed with

densely forested gorses of evergreen vegetation

known as sholas occur in the Nilgiris (an offshact r:f

Western ghats). Sholas also occur in Aanain"ralai and

Palani hills. The rain foreste of the Westerr ghat$

have dense and lofty trees with much. species

diversify. Mosses, ferns, epiphytes, orchids, lianas and

vines, herbs, shrubs make diverse habitat. Ebony

trees predominate in these forests. A variety of

tropical orchids are found. Stratificati*n in rain

forests is very distinc!-three horizontal layeis are

distinguished.

g.4.4, Andarnan and Nicobar lslands

Flora: These are home for trcpical rain ibrests' Giant

Dipterocarpus,'ierminalia and L.agerstroemia are

dominant. Mangroves are alsr: distributed in the

c';astal areas.

g.4.5. Mangrove swamps of Sunderbans

Sunderbans are delta of the Ganges u'here both the

Brahnapulra and Ganges jcin and drain into the Bay

of Bengal.

Flora: The lower tidal zones are piont'er trees like

Sonneratia and avicennia. Above this zone there are

rhizophora, bruguiria 3nd excaecaria-cereops forest

(covering nearly 7o9,t of nrangrove forest)- Above tfiis

level there are supporting forest of phoneix in

association-with excaecaria. There are heriteria forest

in the highest portion with thick undergrowth of

phoneix and neepa plams.

T
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Do you know?

Polar bears are very well adapted to swimnring, with
a water-repellent mat and pafiially webbcd feet.
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rO.1. INDIAN TOREST TYPES

India has a diverse range of forests from the
rainforest of Kerala in the south to the alpine
pastu_res of Ladakh in the north, from the deserts of
Rajasthan in'the west to the evergreen forests in the
north-eist. Climate, soil type, topography, and
elevation are the main factors that determine the
type of forest, Forests varied according to their
nature and compositiorr, the type of climate in which
they thrive, and its relationship with the surrounding
environment,

Champion and Seth Classification of Forest

Forest rypes in India are classified by Champion and

Seth into sixteen tlpes.

ro.r.r. Tropical Wet evergreen forests \

Wet evergreen forests are found along the Western

Ghats, the Nicobar and Andaman Islands and all
along the north-eastern region. it is characterized.by

tall, straight evergreen trees. The more common tr€es

that are .found here are the jackfruit, betel nut palm,
jamun, mango, and hollock. The trees in this forest
form a tier pattern; shrubs mver the layer closer to
the ground, followed by the short structured trees

and then the tall variety. Beautiful fern of various
co]ours and different varieties of orchids grow on the

trunks 9f the trees.

10.1.2. Tropical Semi-evergreen forests

Serni-evergreen forests are found in the Western
Ghats, Andaman and Nicobar Isiands, and the

Eastern Himalayas. Such forests have a mixture of

the wet evergreen trees and the moist deciduous

trees. The forest is dense and is filled with a large

variety of trees of both rypes.

10.1.3. Tropical Moist deciduous forests

Moist deciduous forests are found throughout India

except iir the western and the north-western regions.

The trees are tall, have broad trunks, branching

trunks and roots to hold them firmly to the ground.

Some of the tailer trees shed their leaves in the dry

season. There is a layer of shorter trees and evergreen

shrubs in the undergrowth. These forests are

dominated by sal and teak, along with mango,

bamboo, and rosewood.

ro.r.4. Littoral and swamp

Littoral and swamp forests are found along the

Andaman and Nicobar Islands and the delta area of

the Ganga and the Brahrnaputra. They have roots that

consist of soft tissue so that the plant can breathe in

the water.

10.1.5. Tropical Dry deciduous forest

Dry deciduous forests are found throughout the

northern part of the country except in the North-

East. It is also found in Madhya Pradesh, Gujarat,

Andhra Pradesh, Karnataka, and Tamil Nadu. The

canopy of the trees does not normally exceed z5

metres. The common trees are the sal, a variety of

acacia, and bamboo.
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xo.1.6. Tropical Thorn forests

This type is found in areas with black soil Nc.rth,

lVest, Central, and South India. The trees do nct grow
beyond 10 metres. Spurge, caper, and cactus are
typical of this region.

ro.r.7. Tropical Dry evergreen forest
Dry evergreens are found along Tamil Nadu, Andhra
Pradesh and Karnataka coast. It is mainly hard-leaved

evergreen trees with fragrant flowers, along with a
few deciduous trees.

ro.r.8. Sub tropical Broad-leaved forests

Broad-leaved forests are found in the Easterrr
Himalayas and the Western Ghats, along the Silent
Valley. There is a marked difference in the form of
vegetation in the two areas. In the Silent Valiey, the
poorlspar, cinnamon, rhododendron, and fragrant
grass are predominant. In the Eastern Himaiayas,
the flora has been badly affected by the shlfting
cultivation and forest fires. These wet foresis consist
mainly of evergreen trees with a sprinkling of
deciduous here and there. There are oak, alder,
chestnut, birch, and cherry trees^ There are a large
variety of orchids, bamboo and creepers.

ro.r.9, Sub tropical Pine forests

Pine forests are found in the steep dry slopes of the
Shivalik Hills, Webtern and Central Himalayas, Kirasi,

Naga, and Manipur Hills. The trees predominantly
found in these areas are the chir, oak, rhododendron,
and pine aswell as sal, amla, and laburnum are found
in the loweiregions.

ro.r.1o. Sub tropical Dry evergreen forests

Dry evergreen forests normaily have a prolonged hot
and dry season and a cold winter. It generally has

evergreen trees with shining leaves that have a

varnished iook. These forests are found in the
Shivalik Hills and foothills of the Himalayas up to a
height of 10oo metres.

rb.1.1r. Montane Wet temperate forests

In the North, Montane wet temperate forests are
found in the region to the east of Nepal into Arunachal
Pradesh, receiving a minimum rainfall of eooo mm.
In the North, there are three layers of forests: the

higher layer has n-rainiy coniferous, the middle layer

has decidrrous trees such as the oak and the lolvest
layer is covered by rhododendron and champa.

In the South, it is found in parts of the Niligiri Hills,
the higher reaches of Keraia, The forests in the

northern region are denser than in the South.

Rhodcdendrons and a variety of ground flora can be

ft-rurrd here.

1o.1.r2. Himalayan Moist temperate Forest

This type spreads from the western Himalayas to the

Eastern Llimalayas. The trees found in tlie western

section are broad-leaved oak, brown oak, walnut,
rhododendron, etc. in the Eastern Himalayas, the

rainfall is much heavier and therefore the vegetation

is also more lush and dense. There are a large iariety'
ofbroad-leaved trees, ferns, and bainboo. Coniferous

trees are also found liere, sr:me of the varieties being

different from the ones found in the South.

1o.r"13. *Iirnalayan Dry temperate Forest

This type is found in L,ahul, Kinnaur, Sikkim, and

other parts of the Himalayas. l'here are
predominantly conit'erous trees, along with broad-
leaved trees such as the oak, mapie, and ash. At

higher elevation, fir, juniper, deodar, and chilgoza are

found.

r0.r.14. Sub alpine forest

Sub alpine forests extend from Kashmir to Arunachal
Fraciesh hetween 2goo to 35oo metres. In the
Western Himalayas, the vegetation consists rnainly of
junipel rhododendron, wiliow, and black currant. In
the eastern parts, red fir, black juniper, birch, arrd

larch are the common trees. Due to heary rainfail ancl

high humidity the timberline in this part is higher
than that in the West. Rho<lodendron of many species

covers the hills in these parts.

1o.1.1S. Moist Alpine scrub

Moist alpines are found all along the Himaiayas and

on the higher hilis near the Myanrnar border. It has

a low scrub, dense evergreen forest, consisting mainly
of rhododendron and birch. Mosses and ferns cover

the ground in patches. This region receives heavy
snowfall.
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10.1.16. Dry alpine scrub

Dry alpines are found from about 3ooo metres to
about 4goo metres. Dwarf plants predominate,
mainly the biack juniper, the drooping juniper,
honeysuckle, and willow.

IO.2 INDIAN STATE OF FOREST REPORT,
2021
. State of Forests Report is published by the Forest

Survey of India (FSI) on a biennial basis since

1987.

. The india State of Forest Report zozr is the rTth
report in the series. It is based on interpretation
of LISS III sensor data of indigenous Resourcesat

- II satellite. The satellite data interpretation is
followed by extensive and rigorous ground
ffuthing

r Thetotal forest and tree cover is 24.39 percent of
the total geographical area. Forest and Tree Cover

of the country has increased by z,z6r sq km as

compared to the assessment of zorg. The very
dense forest (VDF) has increased by 5oo sq km as

compared to the last assessment. VDF absorbs
maximum carbon dioxide from the atmosphere.

r Madhya Pradesh has the largest forest cover in the
country, follqwed by Arunachal Pradesh and
Chhattisgarh.'

. In terms of forest cover as percentage of'total
geographical area, the top five States are Mizoram
(8+.S30lo) Arunachal Pradesh (Zg.::Vo), Meghalaya
(76.oo0/o), Manipur 1rn34o/a) and Nagaland

03.9oo/o).

. 17 states,/UT's have above 33 percent of the
geographical area under forest cover. Out of these

states and UT's, five stateslUTs namely
Lakshadweep, Mizoram, Andaman & Nicobar
Islands, Arunachal Pradesh and Meghalaya have

more than 75 percent forest cover while rz states/' UTs namely Manipur, Nagaland, Tripura, Goa,

Kerdia,'Sikkim, Uttarakhand, Chhattisgarh, Dadra
& Nagar Haveli and Daman & Diu, Assam, Odisha,

have forest cover between 33 percent to 75 percent.

r Total mangrove.cover in the country is 4,ggz sq

km. An increase of 17 sq Km in mangrove cover

has been observed as compared to the previous

assessment of zotg. Top three states showing

mangrove cover increase are Odisha (8 sq km)

followed by Maharashtra (4 sq km) and Karnataka

(: sq km).

e Total carbon stock in cnuntry's forest is estimated

to be 7,2o4 million tonnes and there an increase

of 79.4 million tonnes in the carbon stock of

country as compared to the last assessment of

zorg. The annual increase in the carbon stock is

39.7 million tonnes.

r ISFR zozr has some new features. For the first
time f<irest cover in tiger reserves, tiger corridors

and the Gir forest which houses the Asiatic lion

has been assessed. Between zolt-zazl forest cover

in tiger corridors has increased by 37.t5 sq km
(o.3zolo) and tiger reserves has decreased by zz.6

sq km (o.o+o/o).

. Forest cover has increased in zo tiger reserves in

these 10 years, and decreased in 32. Buxa,

Anamalai and indravati reserves have shown an

increase in forest cover while the highest losses

have been found in Kawal, Bhadra and the

Sunderbans re$erves. Pakke Tiger Reserve in
Arunachal Pradesh has the highest forest cover (

nearly 97olo).

. By 2o3o, 45(% ofnforests will experience the

climate change impact. Except Assam, MeghaldJa,

Tripura and Nagaland all states ivill be highly
vulnerable climate hot spots while.Ladakh (forest

cover o,r-o.20lo) is likely to be the most affected.

r India's forests are already shou,ing shifting trends

of vegetation types, Sikkim has shown a shift in

its vegetation pattern for rz4 endemic species.

. Forest Fire Hotspots detected were 1.2 lakh in
zotg-zo and 3.4 lakh in zoza-zl. The highest

numbers of fires were detected in Odisha, Madhya

Pradesh and Chhattisgarh.
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10.3. FOREST ACTS AND POLICIES

10.3.1. National Forest Policy 1988

o The principal aim of Nationai Forest Policy, t9B8

is to ensure environmental stability and
maintenance of ecological balance including
atmospheric equilibrium which are vital for
suslenance of all life forms, human, animal and

plant.

Objectives
r Conserving the natural heritage of the country by

preserving the remaining natural forests with the

vast variety of flora and fauna, which represent

the remarkable biological diversity and genetic

resources of the country.

r Checking soil erosion and denudation in the
catchments areas of rivers, lakes, reservoirs in the
uinterest of soil and water conservation, for
mitigating floods and droughts and for the
retardation of siltation of reservoirs.

r Checking the extension of sand-dunes in the
desert areas of Rajasthan and along the coastal

tracts.

o Increasing substantially the forest/tree cover in
the country thiough massive afforestation and

social forestry programmes, especially on all
denuded,, degraded and unproductive iands.

r Increasin$ the productivity of forests to meet

essential national needs.

r Encouraging efficient utilisation of forest produce

and maximising substitution of wood.

The mqior achievements of National Forest
Poliry, 1988,

r Increase in the forest and tree cover.

r 'lnvolvement of local communities in the
protdctlon, conservation and management of
forests through Joint Forest Management

Programme.

r Meeting the requirement sf fuei wood, fodder

minor forest produce and small timber of the rural
and tribal populations.

. Conservation of Biological Diversity and Genetic

Resources of the country through ex-situ and in-

situ conservation measures.

r Significant contribution in maintenance of

environment and ecological stabiiity in the

country.

ro.3.2. The Scheduled Tribes And Other
Traditional Forest llwellers (Recognition
ofForest Rights) Act, 2006

r Forest Rights Act, zoo6 provides for the restitution
of deprived forest rights across India, including

both jndividual rights to cultivated iand in

forestland and community rights over common
property resources.

r The Act is significant as it provides scope and

historic opPortunity of integrating conservation

and livelihood rights of the people.

FRA is a potential tool

I. To empower and strengthen the local self
governance

II. To address the livelihood security of the people

III. To address the issues of Conservation and

management of the Naturai Resources and

conservation governance of india.

e For the first time Forest Rights Act recognises and
,:'secures

i. Community fughts in addition to their individual

rights

ii. Right to protect, regenerate or conserve or

manage any community forest resource which the

communities have been traditionally protecting

and conserving for sustainable use'

iii. Right to intellectual property and traditional
knowledge related to biodiversity and cultural
diversity
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iv. Rights of displaced communities & Rights over
developmental activities

Salient Features

o Nodal Agency for the implementation is MoIA.
r This Act is applicable for Tribal and Other

Traditional Forest Dwelling Communities.

r The Act provides for recognition of forest rights of
other traditional forest dwellers provided they
have for at least three generations prior to
r3.12.2oo5 primarily resided in and have depended
on the forest or forest land for bonafide livelihood
needs. A "generation" for this purpose would mean
a period comprising of z5 years.

r The maxirnum limit of the recognizing rights on
forest land is 4 ha.

r National Parks and Sanctuaries have been included
aiong with Reserve Forest, Protected Forests for
the recognition of Rights.

r The Act recognizes the right ofownership access
to coilect, use, and dispose of minor forest produce
which has been traditionally collected within or
outside village Lroundaries.

r The Act has defined the term ,,minor forest
produce" to include all non-timber forest produce
of plant origip, including bamboo, brush wood,
stumps, cane, tussar, cocoons, honey, wax, lac,
tendu or kendu leaves, medicinal plants and irerbs,
roots, tubers and the like.

r The Act provides for the forest right relating to
Government providing for diversion of forest land
for the purpose ofschools, hospitals, anganwadis,
drinking water supply and water pipelines, roads,
electric and telecommunication lines, etc.

r The rights conferred under the Act shall be
heritable but not alienable or transferable and
shall be registered jointly in the name of both the

' spouses in the case of married persons and in the
name of the singie head, in the case of a household
headed by a single person and in the absence of a
direct heir, the heritable right shall pass on to the
next of kin

o The Act provides that no member of a forest
dwelling Scheduled Tribe or other traditional
forest dwellers shall be evicted or remoyed from
forest land under his occupation till the
recognition and verification procedure is
completed.

. As per the Act, the Gram Sabha has been
designated as the competent authority for
initiating the process of determining the nature
and extent of individual or community forest
rights or both that may be given to the forest
dwelling Scheduled Tribes and other traditional
forest dwellers.

10.3,3. Forest Conservation Rules zozz:
As per the provisions of Forest (Conservation) Act,
rg8o, the Approval of the Central Government under
the Fbrest (Conservation), Act r98o is a prior approval
of the Central Government which does not directly
iead to non-forestry use or breaking of forest land.
Forest (Conservation) Rules, zozz have been
promulgated solely to implement the provisions of the
Forest (Conservation) Act, 1g8o,

Salient features:

t. Committee Formation: These ruies establish vari-
ous committees, including an Advisory Commit-
tee, regional empowered committees at integrated
regional offices, and screening committees at the
State/Union Territory (UT) government level.

z. Compensatory Afforestation: Applicants seeking to
divert forest land ih hilly or heavily forested states
can now undertake compensatory€fforestation in
states/_UTs with less than zoolo forest cover.

3. Private Planfations: The rules allow private entities
to cultivate plantations and sell them as land to
companies aiming to meet compensatory affores-
tation targets.

4. Simplified Approval Process: Previously, state bod-
ies forwarded documents to the Forest Advisory
Committee (FAC) and included information on the
settlement of forest rights for local communities.
The updated rules streamline the process, with
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FhC approval leading to state authorities collecting
compensatory funds and land for final approval.

S. Gram Sabha Consent Not Required: Unlike before,

tle new rules state that projects approved by the
FAC won't require written consent from the gram
sabha or village governing body.

6. Construction in Forests: The rules permit the con-
struction of structures for legitimate purposes,

such as forest protection measures and residential
units (up to z5o sq meters as a one-time relaxa-

tion).

1O.4. GOVERNMENT MEASURES

10.4.1, National Afforestation and Eco-
Development Board

r The Ministry of Environment and Forests
constituted the National Afforestation and Eco-

development Board (ltIAEB) in August 1992.

National Afforestation and Eco-development Board
has evolved specific schemes for promoting
afforestation and management strategies, whicll
help the states in developing specific afforestation
and management strategies and eco-development
packages for augmenting biomass production
through a participatory planning process ofJoint
Forest Managernent and microplanning

\
National Afforestation Programme

r A National Afforestation Programme (NAfP) was

launched in iooz, which involves plantation in
degraded'forests of the country.

r NAf? is a flagship programme of Nationa.l
Afforestation and Eco-development Board (NAEB)

and .provides physical and capacity building
support to the Forest Development Agencies
(FDAs), which are the implementing agencies.

ao.4.zCompensatory Afforestation Fund

. Management and Planning Authority
(C"-p.)

r While according prior approval under the !-arest
(Conservation) Act, r98o for diversion of forest
land for non-forest purpose, Central Governtnent
stipuiates conditions that amounts shall be

realised from the user agencies ro undertake
compensatory afforestation and such other
activities related to conservation and development

of forests, to mitigate impact of diversion of forest

land.

r In April zoo4, the central government, under the
orders of the Supreme Court, constituted the
Compensatory Afforestation Fund Management

and Planning Authority (CAMPA) for the
management of money towards compensatory
afforestation, and other money recoverable, in
compliance of the conditions stipulated by the
central government and in accordance with the

Forest (Conservation) Act,

r CAMPA as envisaged by the Supreme Court of
India vide its order dated zgl3o.ro.eooz, could not

become operational due to non-passing of
Compensatory Afforestation Fund Bill enoS in the

Parliament. But it got lapsed.

r In compliance of Orders passed by the Hon'ble

Supreme Court these amounts are deposited in the

State-wise accounts operated by an Ad-hoc
Authority corrsisting of two of$cials of the Ministry
of Environment, Forests and Climate Change one

representative of the comptroller and Auditor
Generai and one representative of the Chairperson
of the Cent:ral Empowered Committee.

r In 'the aibsence of permanent institutional
mechanism more than Rs.4o,ooo crores have

accumuia'ted with the said ad-hoc Body.

o In order to providg for the establishment of funds
under thr: public actounts of india and the public

account$ of each State and crediting thereto ihe

monies-l"eceived from the user agencies towards
comperrsatory afforestation, additional
compen satory afforestation, penal compensatcry

afforestation, net pre$ent value and all other

amounts recovered from such agencies under the

Forest (Conservation) Act, rgSo Central
Government introduced the Compensatory

Afforestation Fund Bill, eor5 in the LokSabha on

8th lvlay zor5. The Bill also provides for
constirlution ofan authority at nationai level and
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at each of the State and Union territory
Administration for administration of the funds
and to utilise the monies so collected for
rrndertaking artificial regeneration (plantations),
assisted natural regeneration, protection of
forests, forest related infrastructure development,
Green india Programme, wildlife protection and
other related activities and for matters connected
therewith or incidental thereto.

Salient features
o 'l'hese Funds will receive payments for: (i)

cr)mpensatory afforestation, (ii) net present value
ol forest (NPV), and (iii) other project specific
payments. The National Fund will receive toolo of
thr.se funds, and the State Funds will receive the
remaining 9oo/0.

r These Funds will be primarily spent on
afforestation to compensate for loss of forest cover,
regeneration of forest ecosystem, wildlife
protection and infrastructure development.

r The Bill aiso establishes the National and State
Compensatory Afforestation Fund Management
and Planning Authorities to manage the National
and St;ite Funds.

ro.4.3. Joint Forest Management (IFIVI)
\r JFM is an initiative to institutionalize participatory

governance of country's forest resources by
involviqg ihe local communities living close to the
forest.

r This is a c -management institution to deveiop
partnership ; between forest fringe communities
and the Forsst Department (FD) on the basis of
mutual tru.t and jointly defined roles and
responsibiliti":s with regard to forest protection
and regenerar:rn.

r JFM started .'. consonance with the National

. Forest Policy :388, which has recognized the
importance of in 'olving the local communities and
the government :as issued necessary resolutions
and guidelines "ubsequently to initiate such
institutiorrs and sr:engthen it further,

. Most of the states in India have ariopted JFM and
issued resoiutions permitting such partnership as
per the prescribed guidelines thriugh the
institutional structure varies across the states.

r Under JFM, both forest departments and local
communities come to an agreement to lorm the
committee to manage and protect forests by
sharing the costs and benefits.

r Forest departments take the initiative to form such
committees directly by talking to the local
community or through the help of NCOs working
in specific areas.

r NGOs are also involved for capacity building,
information dissemination, monitoring and
evaluation and often act as the facilitators in
constituting these participatory institutions.

. One of the key objectives of the JFM programme
is the rehabilitation of degraded forestiands with
peopie's participation involving Forest Protection
Committees.

r JFM brings a win-win situation for both forest
departments as well as the local communities in
terms of greater access to minor forest produces
from these regenerated forests.

10.4.4.Social Forestry
o The National Commission on Agriculture,

Government of india, first used the term ,social

forestry'in 1976.

r It was then that India embarked upon a social
forestry project tyith the aim of taking 1|re
pressure off the forests and maling use of all
unused and fallow land.

. Government forest areas that are close to human
settlement and have been degraded over the years
due to human activities needed to be afforested.

. Trees were to be planted in and around
agricultural fields. Plantation of trees aiong
railway lines and roadsides, and river and canal
banks were carried out. They were planted in
village common land, Government wasteland and
Panchayat land.
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o Social forestry also aims at raising piantations by

the common man so as to meet the growing

demand for food, fuel wood, fodder, fiber and

fertilizer etc, thereby reducing the pressure on the

traditional forest area.

r With the introduction of this scheme the

government formally recognised the local

communities' rights to forest resources, and

encouraged rural participation in the management

of natural resources. Through the social forestry

scheme, the government has invoived community
participation, as part of a drive towards

afforestation, and rehabilitating the degraded

forest and common lands.

Social forestry scheme can be categorized
into groups

Farm forestry
r Individual farmers are being encouraged to plant

trees on their own farmland to meet the domestic

needs of the family.

r Non-commercial farm forestry is the main thrust
of most of the social forestry projects in the

country today.\

. It is to provide shade for the agricultural crops; as

wind shelters; soil conservation or to use

wasteland.

Community forestry
. It is the raising of ffees on community land and

not on private land as in farm forestry. All these

programmes aim to provide for the entire

community and not for any individual. The

government has the responsibiiity of providing

. seedlings, fertilizer but the community has to take

responsibility of protecting tne trees.

Extension forestry
r Planting oftrees on the sides ofroads, canais and

railways, along with planting on wastelands is

known as 'extension' forestry, increasing the

boundaries of forests. Under this project there has

been creation of wood lots in the viliage common

lands, government wasteiands and panchayat

]ands.

Recreational forestry

r Raising of trees with the major objective of

recreation alone.

1O.5. POPULAR MOVEMENTS

10.5.1. Chipko Movement

r It is a social-ecological movement that practised

the Gandhian methods of satyagraha and non-

violent resistance, through the act of hugging trees

to protect them from falling.

r The modern Chipko mcvement started in the eariy

rgTos in the Garhwal l{imalayas of Uttarakhand,

with growing awareness towards rapid

deforestation.

r The landmark event in this struggle took piace on

March e6, 1974, when a group of peasant women

in Reni village, Hemwalghati, in Chamoli district,

Uttarakhand, India, acted to prevent the cutting

of trees and reclaim their traditional forest rights

that were threatened by the contractor system of

the state Forest DePartment.

r Their actions inspired hundreds of such actions at

the grassroots level throughout the region'

r By the t98os the movement had spread throughart

India and led to formulation of people-sensitire

forest pclicies, which put a stop to lhe open felling

of trees in regions as far reaching as Vindhyas and

the Western Ghats.

r The first recorded event of Chipko however, took

place in viliage Khejarii, Jodhpur district, in r73o

AD, when 363 Bishnois, led by Amrita Devi

sacrificed their lives while protecting green Khejri

trees, considered sacred by the community, by

hugging them, and braved the axes of loggers sent
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by the locai ruler, today it is seen an inspiration

and a precursor for Chipko movement of Garhwal.

1o.S.2. Appiko Movement

. Appiko movement was a revolutianary movement

based on environmental conservation in India.

r The Chipko movement in Uttarakhand in the
Himalayas inspired the villagers of the district of

Karnataka province in southern India ta launch a

similar movement to save their forests.

. In September 1983, men, women and children of

Salkani "hugged the trees'in Kalase forest. (The

local term for "hugging" in Kannada is appiko.i

. Appiko movement gave birth to a nelv alvareness

all over southern India.

's's-ses@'

't
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11.1. SCHEDULE LIST.WPA, 1972

Wildlife Prr:tection Act (WPA), 1972 consisls of 6

schedule lists, which give varying degrees of protection.

Poaching, smuggling and illegal trade of animals
listed Schedule r to schedule 4 are prohibited.

Schedule r and part II of Schedule z

r Animals listed in schedule r and part II of schedule

e have absolute ptotection - offerices under these

are prescribed the highest penalties.

r Examples of animals listed in schedule t are lion
tailed macaque, rhinoceros, great iadian bustard,
narcondam hqnbill, nicobar megapode, black
buck, vulture, etc.

r Examples of animals listed in schedule z'are
rhesus rnacaque, dhole, Bengal porcupine, king
cobra, flying squirrel, himalyan brown bear,

mongoose, etc.

Schedule 3 and schedule 4

r Animals listed in schedule 3 and schedule 4 are

also protected, but the penalties are lower
compared to schedule r and part e ofschedule z.

o Examples of animals listed in schedule 3 are
. hyaena, hogdeer, nilgai, goral, sponges, barking

deer,.etc.

r Examples of animals listed in schedule 4 are

desert cat, desert fox etc.

schedule 5

r Animals listed in schedule 5 are calied "vermin"
which can be hunted. .I

r Mice, rat, common crow and fiying fox (fruit
eating bats) are the list of animals (only 4 nos) in
schedule 5 [i.e. vermin]

Schedule 6

r Cultivation, Collection, extraction, trade, etc. of
Plants and its derivatives listcd in scheduie 6 are

prohibited.

r Red Vanda, blue Vanda, kuth, pitcher plant,

beddomes cycad and ladies slipper orchid are the

list of plants listed in schedule 6'
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Da you know?

Bear hibernation is diffcrelt lhan most ltilterlrating

animais. True hiben.ralion llikc \1'u sce in ground
squilrels) involves a drastic drop in hody
temperature but thc hibrrnating arrimal rvill ar.'aken

occasicnaliy to eat aild defecate bciorc resu*ing
hibernation. \{}reu a bear'hibernates' it is re;illy in
a deep sieep. lt's bod) ttrmpcratrlrc tlrops lrut ttt-lt

drastically and it does not wake up. 'Ihe one

exception is that a mother bear rt'ill rvake up to give

birth inJarrr:ary or February. Since food is scarce in
thc winter Lears figurc that if you Ldn t t'at vou

might as well sleep. Bears like the ;\siatic ilear lit'e

in warmer climates wh*rc foorl is rtadily available

year long and tlrere is no ire*d to hibernate.
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Deecription of Animals listed in Schedule I to 4 of WPA, rgTz.according to Bio-geographic
Zones of India

TRANS HIMAI.{YAN REGION
1. Bharal Least Concera Bhutan, China, Northern

India, Northern
Myanmar, Nepal, North
Pakistan.

Blue Sheep - North
Himalaya & Trans
Himalaya - along the
border of Arunachai
Pradesh.

Ladak, Himachal
Pradesh, U.P., Sikkim and
Eastern Arunachal
Pradesh & recently
conformed ir Western
Arunachal Pradesh

Open grass slopes

in high mountain
from z5oo - 55oo m
avoid entering
forest area

Competition with
livestock, habitat
destruction due to
livestock.

2.. Himalyan Ibex Least Concern Central & Northeast
Afghanistan, China,
North (India) - Hima of
Jammu and Kashmir &
Himachal Pradesh Hindu
Kush range (Karakoram,
Trans-Himalayan)

Mountain, open
alpine meadow &
crags (not in forest
zone)

Hunted for food.
Habitat loss due to
competition with
livestock,

a Markhor Near
threatened

Northeast Afghan,
Northern India (J & K),
Pakistan, Uspekistan.
"Pirpanjal range",

Banihal pass onJammu
- Srinagar highway.

Hunting and
Habitat Alteration.
(Armed conflict),

. 
:i

4. Snow leopard Vulnerable High mountain of C.A,
Pamir, Karakorum,
Hindu Kush and
Himalayan Range.

India -'J.K., H.P., Sikkim,
Uttarkhand).

Alphine & Sub

alphine ecologicai
zone favouring
steep terrain.

Reduce in prev.

illegal trade,
people conflict,
lack of
conservation

capacity policy &
awarness.
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Hunted for fur
(Shahtosh)

Quaiity - making
"shawls"

High altitude plain,

hill platear-r &
Montane valley

5 Chiru Near
threatened

No Ivlajor threatTibetan Plateau, Ladak

area of lndia, China,

Nepal

Upland plains, hills
- mostly spare

grassland devoid of
trees & shruh

6. Tibetan Fox Least Concern

Habitat lossQinghai - f ibet Plateau,

India (iadak, Sikkim).

High altitude
plains, hills also
grasses in r+,etland

margin.

Tibetan Gazelle Near
threatened

Hunting, disease

transmission from
domestic livestock.

Least Concern Tibetan Plateau, China,
Northern Pak, India,

Nepal) Ladak & Sikkim

Open terain,
piains, alphine
rneadows - where
grasses & sedges

abundant.

8. Kiang (Wild Ass)

Poaching,

Competition witlt
livestock.

Moderate to arid
habitat grassland"

9. Urial Vulnerable India - 0n1y (laddak),

Central and South \4'est

Asia.

lntensive grazing

& pesticide use -

result in
degradation of.
grassland.

A\:ine bog

meadows & riverine
marshes, lacustrine
marshes.

10. Black Necked-

Crane

I'iear
threalened

China, L,adakh (A.P.) -

india, Bhutan

HIMAI..AYAN REGION
Habitat loss and

degradation.
Arboreai animal,
feed on fruits,
insects, bir.ds.

Vulnerable india - Sikkini,
Bangladesl.r, tlhutan
Myanmar, China

11 Binturong

Man - animal :.i

confhct
Temperate rain
forest. (Northern
India, Western

China)

Brown Beer Critically
Endangered

tndia (Jammu and

Kashmir, llimachal
Pradesh, Uttarkhant),
Nepal, Pakistan, China

12

Primary &
Secondary tropical
fOrest, iime stone

forest, bamboo
forest, grassland &
agricultural field.

Norturnal animal

Habitat loss,

hunting for iocai

use trade skiu,
scales & meat

Critically
Endangered

Occur in Himalayan foot
hilis in Eastern Nepal,

Bhutan, Northern India,

North Iiast Bangiadesh
(lndia - Sikkim)

13. Chinese

Pangolin
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14. Ciouded Lecpard Vuinerable Himalayan foor hill in
Nepal through mainland
South East Asia - China

Arboreal, foresf
habitat (Primary
every green tropical
rain firrest, aiso in
dry deciduous forest
Himalaya - 25oo m.

Habitat
destruction.
Hunted for skin,
brines for
medicine, captive
animal

15. Colden Cat Near
threalened

Himalayan foothilis into
China and South East
Asia

Forest habitat
ranging from
tropical and

subtropical
evergreen to mixed
& dry deciduous

forest

Habitat loss to
deforestations,
illegal trading

r6. Himalayan Thar Near

threatened
Himalaya China
(Southern Tibet), North
India (].K. to Sikkim) &
Nepal (Uttarkhand, H.P.).

Steep rocky
mountain side
(3ooo-4ooo). Grass,
herb & fruit.

Uncontrolled
hunting &
deforestation,
habitat lose due to
livestock grazinr.

Hog budger-

\

Vulnerable Central to South east
Asia. Mongolia, India
(Sikkim, Terai, Assam,
A.P.), China, Indonesia,
LaoPDR, Myanmar

Diurnal, forested
area (tuberroot,
earthworm,
insectsJ.

r) grass land - India
Terai (Evergreen.

Forest)

Hunting by Dogs

& Man.

r8. Leopard Cat Least Concern Widespiead up in Asia.
Most of India west into
pak. Afgh, through
Himalayan foothill -
across China, Russia.

Upto 3ooom, extent
into river valley -

Tropical to temp
broad leaf, ,
coniferous,
grassland, coid
-steppe to desert
Pakistan

Commercial
exploitation
for skin.

Leopard Cat X .l
Domestic
Cat - hybridisation
is also not threat.

19. Marbled Cat Vulnerable Tropical Indo-Malaya
westward along
Himalayan foot hills -

Nepal & China, Sumatra
Borneo.

Moist - Mixed
decidous evergreen
tropical forest

Deforestation
- due to oil palm,
logging,
agriculture.
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r. Hunting for
Meat.

e. Trade - Musk
gland - Cosmetic /
Pharrnaceutical

Alpine
env:ironment,
barren plateaus at

high altitude
meadows, fell fields,

shurblands forest

Endangered Himaiayan of Bhutan,

North India (Sikkim),

Nepal & China

20. Himalayan
Musk Deer

Meat & Mcdicine.
(for boots & shoes)

Tropical forest,

open land,
grasslands, etc.

High in human
settlement area.

South asia, Eastern Part
of pak to lndia (Except

l.Iorth East India),
Himalayan to extreme
South. India (1'N, Kerala)

27, Indian Parrgolin Endangered

Meat & tropicb,
habitat
destruction, for
agriculture,
fuelwood.

Steep hills & rocky
places - Iimestone
region upto 3ooo m

& hill & mountain
foreat area.

Vulnerable Southeast Bangladesh,

Himalaya (Bhutan,

Northern India - Sikkim
& Nepal), North east

India & into west

myanmar

)1 Himalayan
Serow

Habitat
destruction. Tea &
Coffee cultivation

Wetland system -

having pools &
stagnant water.

Fresh water
swamp,
meandering river,

mangroves & tidal
tools.

Vulnerable India - Himalayan
foothills of H.P. (Kulu),

WB, Assam, A.P. & S.l. -

Coorg (Karnataka),

Ashambu, Nilgiri, Palani

Hill(TN), Kerala

23. Asia - small
clawled otter

Hunted, egg

consumption,
construction
project (dam,

electticity).

Rocky terrain
dominated by

scrub, tall grass &

scattered cll.rmb

tree (1445 - 3o5om)

Vulnerable India - Kashmir, H.P.,

Uttarkhand, Pakistan,

Nepal

?,4. Chee{ Pheasant

-r, Steep Mountains
& wiil use

evergreen forest
near cliff

z. feed in grassy

rights & steep rocky
slopes

Habitat
destfuction
Hunting
competition of
livestock

Near
threatened

Bhutan, China (Southern

Tibet) Northern India
(lnclSIKKIM) Northern
Pakistan Possibly

Western Myanmar

25. Goral (or)

Wodgsoni
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26. Sambar Vulnerable India, East along
Southern Himalayas
India, Nepal, Bhutan,
Srilanka

t. india - Thorn,
arid forests of
Cujarat &
Rajasthan

z. Moist decidiuous
forest throughout
Peninsular

3. Pine & Oak trees
at himalayan forest

r. Flabitat

encroachment

z. Hunting

INDIAN DESERT
Caracal desert
lynx

Least Concern Africa, Central Asia,
South West Asia into
India

Semi - desert to
open tropical
grassland

Habitat,

destruction,
hunting

28. Sand Cat Least Concern 0nly found in true
desert. Northern Africa,
Southwest & Central Asia

Specialist of
sand desert,
localized around
spare regetation
which can
support small
rodent prey.

Habitat
degradation rnajor
threat - by hurnan
settlement and
livestock grazing

SEMI.ARIDZONE
29. Cheetah Vulnerable r. Extint - Central - India

& Pakistan

z. Asiastic Cheetah
(critically endangered) -
Iran - only

Open Grassy
habitat, dry forest,
savalna woodland,
semi - desert -
absent in tropical
rain forest

Habitat loss,

fragmentation,
loss of prey - due
to human hunting
activities. livestock
damage - hunting

man
3o Indian Gazeile

(Chinkara)
Least Concern Western & Central India

through Pakistan,
South-West Afghan.
(Thar desert remains
strong hold)

Inhabits arid area,
Sand deserts, F'lat

plains & hills, dry
scrub & light forest.

Habitat loss "l
through
overgrazing,
conversion to
agriculture &
industrial
development

31 Asian Caracal
(Lynx)

Least Concern Africa, Centralasia,
Southwest Asia into India

Semi desert, open
savanna to moist
wood land,
evergreen forest.

Habitat
destruction,
Hunting due to
its attack on
livestock
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Alternation of
habitat, Fishing,
Agriculture,
grazinil, utilization

32. Gharial Critically
endangered

India - Charnbal River,

Girwa river. Pop - Son

River

Bihar, U.P.

"Ierrestrial, Fresh

\\'ater

l{unting habitat

cons degradation
Flogdeer Endangered Pakistan, Norih & North

Eastern India

east acros$ non-sundalic
region

Marginally - Southern
China

r. \Aret (or) Moist tall
grassland

z. Floodplain
grassland

33.

I,VESTERN GTIATS

Habitat
degradation
- agriculture and
plantatir:n,
Monoculture,

Near

threatened

Southwestern, Cental,
Eastern Peninsular India
(WG., E.G. & Satpura)
Al Kar, TN, M.P. Mah,

Chatti, Jhar. Gujar. Kerala

Diuval - arboreal
sp. Trcplcal
evergreen, semi

evergreen & Moist
decidous tbrest.
High Cannopy

34
(a)

indian /
Malabar Gaint
aquirtel

Tropical dry
decidous &
Montane forest

Habitat
degradation
agriculture and
plantatinn,

Monoculture,
dam, Hunting..

34
(b)

Grizzled giant
squirrel

Near
threatened

Southern India (Kerala,

TN) Srilanka

Habitat
fragmentation
(Exotic plant - tea,

Eucalyptus,
Coffee)

1!

Endangered Endemic "Western Ghat
hills range in South
Western India
(Karnataka, Kerala,

Tamil Nadu)

Upper canopy of
primary tropical
evergreell
rainforest -
Monsoon forest in

t
hilly country

35. Loin tailed
Macaque

Coastal water,
Shallow bay,

Mangrove, Swamps
and Estuaries.

Susceptible to
entanglement in
gillnets. Pollution

boat traffic.

36. Indo-pacific
Finlers porpoise

Critically
Endangered

Malabar West of India

Lowland forest,
lowland swamp and
riparian fclrest in
coastal plain
district

Habitat loss &
degradation.
Poaching for
civet oil

37. Malabar Civet Critically
Endangered

Endemic western ghat,

Coastal district of
Western Ghats.

Kanyakumari to
Wayanad, Coorg -

Karnataka
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38. Nilgiri Langur Vulnerable Western Ghats in South
Western India
{Karnataka, Kerala, TN)

Evergreen, Semi-
evergreen Moist
deciduous &
riparian forest in
lower altitude

Hunted for skin,
Medicine, Habitat
loss, Mining, dam,
road fills.

39. Nilgiri Tahr Endangered .50/o of West Ghats in
South India (Kerala &
TamilNadu)

High elevation,
grass covered hills,
open terain

Habitat k:ss &
poaching.

40. Sloth Bear Vulnerable India, Nepal, Bhutan,
Srilanka

(From Gujarat - t0 NES)
Western Ghats

Wet & dry tropical
forest, grasslands.

Lowland species -
l5oomW.G,-upto
2000 m

Habitat loss,
poaching
(harvesting.of

forest produce,

Monoculture)

(Medicine) - fat of
bear

41,. Travancore
Flying squirrel

Near
Threatened

Restricted to W.G. of
Southern India and
Srilanka. kerala &'I'.N.
(from Brahmagiri
Wildlife Santuary,
Karnataka).

ArLroreal &
Nocturnal
Evergreen, decidous

and montane forest

Habitat loss due to
agriculture &
human settlement.

DECCAN PENINSUTA

42. Ermine Least Concern Throughout North
Ameriba, Europe, Asia,
Greenland, Canada,
Siberia, India.

Forest edge habitat,
scrub, alpine
meadow, marshes,
riparian woodland,
hedgerowr.

No major threat
Habitat
destruction due to

timber loss.

43. Four horned
ahtelope

Vuinerable zooS - Widely distributed
but in scattered
population over
most of india - From
Himalaya foothills
to Peninsular India.
(Nepal.India)

Found in well-
wooded undulating
(or) hilly area and
never far frorn
water, they are
solitary & browse &
graze.

Habitat
destruction
through the
clearance of scrub
& forest for
agriculture.

W All Rights Reserved. No part of this material mav be reproduced in any form or bv any means, l,ithout permission in rvriting.
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From sea level upto

least z8oom. (hill &

low lying area.)

r. undisturbed
forest tact,

z. hilly terrain

3. availability of
water.

4. avaiiability of
coarse grasses

Hunting, Habitat
degradation, forest
fragmentation
with human
population.

44. India Gaur Vuinerable Gaur historically occured

throughout main land

south. South east asia,

Srilanka.

Habitat loss,

(deforestation)

peaching for
illegal trade.

Human attack on
people.

Vulnerable Southwest Asia,

Himalayan foothills,
India, China, Jawa,
Srilanka "Leopards occur
widely in forest of India
- sub continent.

Rainforest to
desert. India - all
forest type-tropical
rainforest to temp
deciduous and
alpine coniferous.

45 Leopard

Habitat loss due to
road kills,
electrification,
Medicine uses.

Endangered

Endangered Sor.lthern eastern trndia
(Andhra Pradesh, Kar,
Kerala, TN) Srilanka

Srilanka Primarily
insectivorous

Near human
habitation

+6. Red Slenderlori

Gray Slenderlori

Hunting (for Meat
purpose) - W.G. &
E.G.

india - from T.N. &
Keraia infar south -

north upto Rajasthan

Tropical deciduous,

Moist evergreen &
Semi ever-green
forest of Peninsulir
hill

1/. Mouse Deer

\

Least Concern

Moist & dry
deciduous fcrest
types, scrub &
grassland - absent

in evergreen forest.

Habitat loss due to

agriculture
Near
threatened

India & Srilanka
(confined to south)

+8. Rusty spotted
Cat

Poaching, Man
animal conflict,
(bore anti-
inflammatory
property)

Torest of tropical
Asia

Tiger Endangered Southwest Asia, Central
Asia, Uava & Bali) -

disappeared.

Asian Countries'Bang,
Bhutan, Cambodia,
China, India, Indonesia,

Laos, Malaysia,

Myanmar, Nepal, Russia

49.
I
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50. Indian Buffalo Endangered S. Nepal, Sarlthern
Bhutan, Western
Thailand, Northern
Myanmar, lndia iBaslar
region - M.P., Assam, A.P

Meghalaya, Orissa,

Maharastra)

Low - lying Ailuvial
grassland,

deciduous forest
- u,ith marshes &
rivers.

Interbreeding rvith
ferai & domestic
buffalo, hunting &
hairitat loss.

51. Irorest Owlet Critically
endangerecl

Endemic - Central India.
(North - Western
Maharashtra, South-east
M-F.

Till 1997 only specimen,

zoco rediscovered.

Open dry deciduous

forest dominated by
Teak, ground
with grasses -
typical owlet site.

Forest destruction,
human settlement
& grazing

52. Chitai

I

Least Concern 8 - 3oo N in India
(Inciuding SIKKIM),
Nepal, Bhutan,
Bangiadesh, Srilanka

WB - Eastern Rajasthan

NB - Foothills &
Flimalayas

EB - Western Assam

SB - Throughout
Peninsular India

r. Avoids - Dense

Moist forest

Open sen'ri arid &
arid desert

z. Moist, dry
cieciduous

day tharny scrub
(or) grasslands
- Habitat

Hunting &
Competition rvith
domestic livestock

No Major threat

53. wild Pig I-east Concern Occur in modified form
in all cbntinents except in
Antarctica & on many
oceanic Islands

r. Temperate &
tropical habitats

z. Semi desert to
tropical rainforest

t

r Glabal lenes &
No major threats

a. lccal lenes &
liunting & habitat
destruction. . s{','x

5.r. India's
Procupine

Least Concern T'urkey to Pakistan, lndia,
China, Nepal & Srilanka

t. Rocky hill side

z. Tropical &
ternperate scrul:
land

Considered as

Agricultural Pest

- locals trap & use

them for food.

55. Barking Deer
(or) Muntjac

Least Concern Thai - Malay Peninsula,
Greater Sundas (Borneo,

Java, Bali, Sumatra)

t. In forest & areas

adjacent ta forest

z. In plantations

of coffee

rubber, sugarcane,
teak

flabitat
encroachment &
Htinting frrr
freshmeat.
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GANGETIC PLAINS

Wetland (Swamp

and marshy),

Oxbow iake, reed

beds, mangroves.

Evergreen &

tropical dry forest.

Wetland
destruction 450/o

of wetland

940/o of globally
significant
wetland -
threatened.

eg: Human
settiement,
agricuitural
pollution, hunting
& Woad cutting.

56. CatFishing Endangered Asia-Pakistan-lndus
Valiey India - Nagpur,

Hirnalayan foothill &
Eastern India. (Keoladeo

National Park)

Cone in counter -

current pools below
channel
convergence

meanders. Can't
tolerate salinity >

10 ppt.

1. lyater
development
project

z. Fragmenting
of pop, dams,

barrages.

3. Pollutant loads,

4. Deliberate
killing

S. Mortality in
fishing gear

57. Ganges river
Dolphin

Endangered Indus Ganges -

Brahmaputra Megna,

Karnaphuli - Sangu river
system of south. Asian
subcontinent, from
upstream to where they
blocked

by barrier.

Habitat loss, agri,
logging, flood
control and HD

:l

Tall grassland
(Elephant Grass)

S8. Hispid Hare Endangered From Uttar Pradesh

through Nepal, West

Bengal to Assam (W.8.,

Assam,'
Bihar, U.P)

0pen sal, with
grass understorey
and grassland

forms, true swamp
deer, Mangrr:ves of
Sunderban.

Habitat loss - due

to conversion into
agriculture land.

59. Swamp Deer Vulnerable Northern & Central
India, Southwestern
Nepal (Assam *

Sunderbans (lndo -

Gangetic)

Trade in East

Asian Market
Terrestrial, Fresh

Water
India Softshell

Turtle
Critically
endangered

Bangladesh, India
(Ganges River), Pakistan

6o.
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6t. Bengal Florican Critically
endangered

Two population

r. Indian Sub Continent
- (U.P., Nepal, Assam,

A,P.)

z. South - East Asia -
Cambodia, Vietnam"

lowland drv,
natural & semi-
natural grassland,

open forest.

Modification of
grassland,

overgrazing,
inappropriate
cutting, burning
& ploughing
regimes, flooding,
danr construction,
illooei

development.

62. Hyena [,ndangered Africa, Arair peninsula
Tirrkey. Indian SuLi-

continent recently to
Nepal

r. Open habitat Qr)
light thorn

z. ,,Voids & open

Desert

Persecution
(poisoningl

decreasc in source

63. Nilgai Least concern Widely distributed in
India. Iowland of Nepai &
border areas of Pakistan
extinct in Bangladesh

r. Arid areas, scrub,
dry deciduous,

agricultr.rral areas

z- Avoid - Dense

Forest, deserts

3. tsrowsers &

[Jrazers

r. Constructed as

agricultural pest

z. Perrnjt hunting
if damage occurs.

\
64. Dugong Dugong

(Sea Cow)

Vulnerable Coastai Island
water belt East
Africa & Vanuate belt
latitude z7o N r South of
Eq (lndia - Andaman &
Nicobar, Laccadives)

Coastal water, wide
shallorv mangroove
& sizeable sea grass

bed.
!

65. Snubfin Dolphin Vulnerable Southeast Asia, India -
Chilika lake.

toastal area with
muddy, brackish
water at river
mouth.

I{abitat loss and
degradation.

re AII Rights Reserred. No part of this material mav be reproduced in any form or by anr. means, lvithout pernission jn 1\,rlting.
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Highly migratory,
broad habitat

during their
lifetime.

Harvest of egg &
Adult from nesting

beaches, retting,
trawling.

Endangered Throughout tropical
water, lesser -

subtropical. Indian ocean

- east, west,
mediterranean Sea,

Paciflc ocean

66. Green Turtle

Highly migratory,
b'ioad habitat -

during life time.

Tortoises shell
trade

Egg collection,
meat,

Destruction of
Nesting habifat,
Foraging habitat,

oil pollution,
hybridisation

Throughout tropical
water, larger extent
subtropical, Atlantic,
Indian, Pacific Ocean

67. Hawsbill Tirrtle Critically
endangered

Habitat
destruction,
pollution, climate
change, Fisheries

by Catch.

Leather back are

distributed, with nesting
site on

tropical sandy beaches &
foraging range
that extent into temp /
sup polar.

Turtle inhabiting
tropical, subtropical
& sub polar
extensive migration,
different feeding
area at different
season.

68. Leather Back

Ti.rtle
Vulnerable

Targeted
Exploitation,
capturing, by

catch in fisheries,
Habitat
impact, disease
predation

&
:,i

Multiple habitat, .

Migration less

compared to other
- usualiy carred by

major currents

Throufihout tropical
water (!,xcept Mexico):

Olive Ridly\ Vulnerable69.

NORTH EAST INDTA

Hunting,
Medicinai Product,

Habitat loss.

"Hydroelectric
Power Project -

loktak lake

Open, Grass

dominated habitat.
South & South East Asia,

Manipur (Southern end

of loktak lake) region of
N.E. India through
Myanmar.

Brown antlered
Deer

Endangered70.
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71. Capped Langur Vulnerable Bangladesh, Bhutan (N.E,

India - A.P., Assam,

Manipur, Meghalaya,

Mizoram, Nagaland,

Tripura)

Brahmaputra (Karbi
Anglong, Khasi, Garo,

Naga & Jaintia hills) &
Myanmar

Diurnal, arboreal,

broadleaf,
deciduous

& bambr:o ftlrest

Habitat
destruction, jhunr
cultivation,
rnorroculture,
timber and
firervood harvest.
'Iraded for meat
purpose.

72. Golden Langur Endangered Bhutan and North-east
lndia (Assam). Forest

belf lvest Assam bettyeen

manas river in east,

sankosh - Brahmaprltra

Moist evergreen,
diptero carp,

riverine & moist
cleciduous forest

llabitat
destruction,
llunting.

73.

r) Western

z) Eastern

\

Hoolock
Gibbon

Endangered

Vulnerable

Northeast India.
Bangladesh (A.P.. Assam,

Manipur, Meghalaya,
Tripura, Mizoram,
Nagaland) IJptu Struth of

Brahamaputra & East of
Dibang

Southern China &
Chindvvin river
Myanmar. Boundary
between (z) Hoolock
gibbon uncertain
in chindwin head water.

India not found (Expect
Eastern A.P.)

Frorest dweller,
locale, inhabit
tropical evergreen
(Tree to tree more)

Hil] forest,
Mountainous, piro
dominated forest

!

I-labitat loss,

fragmentation,
human
interferences
hur:ting,

Habitat loss,

fragmentation,
human
interferences
hunting.

74. Red Panda Endangered Nepal, India, Bhutan,
Myanmar, Southern
China. (Meghalayan

Plateau - North east
india).

Temparate Forest
- having bamboo
- thickest under
stories

Habitat loss,

Fragmentation
Poaching,

inbreeding
depression.

Sun Bear Vulnerable Southeast Asia,

North eastern India,
Southern China,
Bangladesh

Tropical fbrest
habitat, Mangroves,

Swamp

Habitation,

Commercial
Hunting.
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t{abitat lclss,

affectir-rg natural
succession.

Smallest & Rarest
wild pig in world.
Grassland - with
shrub & tree

76. Pygmy Hog Critically
Endangered

Northwest Bengal &
North - Western Assam

in lndia. Himalayan foot
hill from Up to Assam

Riverine grassland

- Terai. Ailuvial
grass land -

swamps & forest

Habitat loss.

Poaching for horn
- Medicinal use in
China.

77. Greater onehorn
Rhino

Vulnerable Northern part - india
along Irrdus. Ganga,

Brahmaputra basin
inclucies Nepal, Bhutan,
Ilangladesh, Pakistan

Llabitat loss -

F'arming, road
building, dam,
power line.
Hunting -

Medicine.

Arbareal, nocturna]
species - tropical
evergreen forest,
semi & moist
deciduous forest.

Endangered Bangladesh, Canrbodia,

China, North - Eastern
India (A.P., Assam elc).

t8. Bengal slow iori

TradeTerrestrial nest

sites, tidal area of
largest river
estuaries

Bangladesh, India,
Cambodia, lndia,
lndonesia, Malaysia.

79.
(a)

Terrapin Critically
Endangered

Fully terrestrialVulnerable Bangladesh, India79'
(D)

Tricarinate Hill
Turtle

ISLANDS

hunt

Habitat
destruction and

Temperate to
Tropical Habitat

Least Concern Andaman8o. Andaman Wild
Pig

\
Hunting, Habitat
loss.

Grassland,

Mangrove, swamp
forest and can be

found in
agricultural area

near forest.

Endangered Occurs on Nicobar Island
of Inclib, (l-ittle Nicobar &
Great Nicobar) where it
iiruncl up to 600 m.

8r. Crab eating
Macaque

s'@$ss's
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CHAPTER . 12 ,:iffil{l lLli.Nlzl.::=.

12.I. MAMMALS - CRITICALLY
fiNDANGERED

14.1.1. Pygmy Hog (Porcula salvania)
r it is the world's smallest wild pig, with adults

weighing only 8 kgs. This species constructs a nest

throughout the Year.

r It is one of the most useful indicators of the

management status of grassland habitats. The

grasslands where the pygmy hog resides are

crucial for the survival of other endangered

species such as indian Rhinoceros, Swamp Deer,

Wild Buffalo, Hispid Hare, Bengal Florican and

Swamp Francolin.

r In 1996, a cfutive-breeding programme of the

species was initiated in Assam, and some hogs

were reintroduced in Sonai Rupai area in zoog'

r Habitat! Relatively undisturbeti, rall 'terai'
grasslands.

r Distribution: Formerly, the species was more

widely distributed along the southern Himalayan

foothills but now is restricted to i-rnly a single

remnant population in Manas Wildlife Sanctuary

and its buffer reserves,

. Pygmy hog-sucking Louse (Haematopinus oliveri),

a parasite that feeds only on Pygmy Hogs ra''ill also

. fall in the same risk category of critically
endangered as its survival is linked to that of the

host species.

. Threats: The main threats are loss and

degradation of grasslands, dry-season burr.ring,

livestock grazing ancl afforestation of grasslands'

Hunting is also a threal to the renlnant
populations.

,z.t.z. Andaman White-toothed Shrew
(Cracidura andamanensis), Jenkin's
Andaman Spiny Shrew (Crocidura jenkinsi)
and the Nicobar White-tailed Shrew
(Crocidura nicobarica)
r l-hese animals arB endemic to India'

r They are usuaily active by twilight or in the iiight
and have specialized habitat reqriirements'

. Habitat: Leaf iitter and rock crevices.

r Distribution:

r The Andaman White-toothed Shrew is found

on Mount Harriet in the South Andaman

Islands.

r TheJenkin's Andaman Spiny Shrew is found on

Wright Myo ancl Mount Harriet in the South

Andaman Islands
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Do you know?

oait lrogs got their name becauie hunfeis would

tip their arrows in the frog's poisons. fadly' b9-

cause people aie cutting do*n rainforests for {arli:
ing and ranching, Poison Dart Frogs are at r:isk. The

Blue Poison Oirt nrog is the most endangeretl du1
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. The Nicobar White-tailed Shrew (Crocidura
nicobarica) is found in the southern tip of Greater
Nicobar Island and is also recorded in the area
extending fram the Campbeli Bay National Park
tothe Galathea River iatheAndaman and Nicobar
Islands.

r Threats: Habitat icss dre to selective iogging,
natural disasters such as the tsunami and drastic
weather changes.

12.1.8. Kondana Rat (Millardia kondana)
r It is anocturnalburrowing rodent that is found only

in India Itis sometimes knownto buildnests.
. Habitail Tinpical and subtropicai dry deciduous

farests and tropical scrub.

. Distribution: Known only from the smail
Sinhagarh Plateau (about one kmz), near Puae in
Maharashtra. Reported from an elevation ofabout
1,470 m abovAmean sea level.

r Threats; Major threats are habitat: ,loss,
overgrazing gf vegetatior and disturbance from
tourism pnd recreatianal activities.

tz.t.4. The l^arge Rock Rat or Elvira Rat
(Cremnomys elvira)
r It is a medium sized, nocturnal and burrowing

rodent. endemic to india.

r Habital Tropical dry deciduous shrubland forest
seen in rocky areas.

r Habitat / distribution: Known only from Easterl
Ghats of Tamil Nadu, Recarded from an elevation
of about 6oo m above meair sea level.

r Threats: Majcr threats are habitat loss, conversion

of forests and fuel wood coliection.

1z.r.S. The Namdapha Flying Squirrel
(Biswamoyopterus biswasi)
r lt is a unique (the only one in its genus) ilying

squirrel that is restricted to a single valley in the
Narndapha N.P. (or) W.L.S. in Arunacha,l Pradesh.

o Habitat: Tropical forest.

r llabitat I distribution: Fnund only in Namdapha
Tiger Reserve in Arunachal Pradesh.

r Threats: Hunted for food,

12.r.6. The Malabar Civet (Viverra civettina)
r It is considered to be one of the world's rarest

mamrnals,

r It is endemic to india and was first reported from

Travancore, Kerala"

r It is nocturnal in nature and found exclusively in

the Western Ghats.

\
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Do you know?

Penguins don't live ncar freshi.'rter lhey cirink salr

wat*r.,They have a special gland ix lheir bodies
tha{ takes the salt out cf ghe water tiley drixk and
purhes it sut of gr$o1r*s in their trill. A handy in-
house filt ration systeml

Do ycu know?

Th* majcr difference Tortcise ris turtle being that
the land dwelling onts are cailed'krrtoises and

water dwelliftg arr called Turtles. Tortoise are

herbivorous where as turtle are omnivorous

Cobras are cannibals, which lnean that they will eai

other snakes along birds, bird eggs and small mam-

mais :

::t: :: u:l

Tigeq delineates its own territory by urinating on

th* tr*es@ lock .,I. ns the boundary and iine*

.*ltllitl Sa esp@bry another male usuatli bnds

'U$ 
lHi *rril;ct ....4 turns into a-=-i*e& battte

$me.g-.r+r€s.The r:e$s$,S.,ir*af a ly.*ayhane
pverlapping territories within the male's ierrirory.

. sugh'+i$fi f o#$tf,u! $$ da w*h
pienty of tactics, it is obserwd that only one in

.entyattrrnpts$flfun ti ierfie$ str $$ i,-
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. Habitat: Wooded piains and hill slopes of
evergreen rainforests.

. Habitat / distribution: Western Ghats.

. Threats: Deforestation and commercial olantations

are major threats.

p.r.7. The Sumatran Rhinoceros (Dicerorhinus
sumatrensis)
r It is the smallest and most endangered o{ the five

rhinoceros species.

r It is now thought to be regionally extinct in Iirdia,
though it once occurred in the loothills of lhe
Himalayas and north-east India.

r The Javan Rhinoceros iRhiuoceros sondaicus) is

also believed to be extinct in lndia and only a

small number survive in Java and Vietnam.

12.1.8. Kashmir stagl hangul (Cervus elaphus
hanglu)
r It subspecies of Red Deer which is native to India.

r Habitat / distribution - in dense riverine forests,

high valleys, and mountains of the Kashmir valley

and northern Chamba in Himachal Pradesh.

. 'State anirnal of J&k.

r Threirt '- habitat destruction, over-grazing by

domestic livestock, and poaching.

12.2" MARINE MAMMALS

12"2.1" Freshwater / river dolphin
r Habitat / distribution - India, Bangladesh, Nepal

and Pakistan which is split into two sr-rbspecies,

the Canges river dolphin and Indus river dolphin.

Ganges river dolphin
r Habitat / distribution - Ganges and Brahmaputra

Rivers and their tributaries in Bangladesh, lndia
and Nepal.

r The Ganges river dolphin is irnportant because it
is a reliabie indicator of the health of the entire
river ecosystem.

r The Ganges river dolphin has been recognized by

the government of India as its National Aquatic

Animal.

Indus river dolphin
r Habitat / distribution - lndus River in Pakistan

and its Beas and Sutlej tributaries.

r It is declared as the state aquatic animal of Punjab.

r:2..2.2, Herbivorous Marine Mammals
. These include dugong and manatees and they

inhabit swamps,'.rivers, estuaries, marine
wetlands, and coastal marine waters. : i

Dugong
r (Dugong dugon) alsti calied as sea cow.

. Status - vulnerable. Threat - hunting (meat and

oil), habitat degradation, and fishing-related
fatalities,

r Tamil Nadu government is on path with the

establishment of India's first conservation reserve

for the Dugong in Culf of Mannar, Palk Bay.
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Do you know? ,, id". *

Indian Water Monitor lizard is one of thflrgest ls
well as the heaviest speCics of lizarris, sccond only'

io ihe Komorlo Monitors

Do you know?

The Spitting Cobra spits venom which ca n sprav n)orc

tlran$'nrcters,cr 6 feet- tt has near perfect aim, axd
rrriil,fire stfaighlint$ the eyes of it's prqr

Do you know? ,
S-ha: 'have,tfte *ost po*erfuf iaws on the $lanet.
Both the upper and lower jaws move- ll rosses'its

head back and forth to tear loose a piece of meat
which it swallorvs whole.
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. The Ministry of Environment, Forests and Climate
Change constituted a'Task Force for Conservation
of Dugongs' to look into issues related to
conservation of dugongs.

Manatees
. Habitat / distribution - Caribbean Sea, Gulf of

Mexico, the Amazon Basin, and West Africa
r Threat - coastal development, red tide, hunting.

12.3. FEW EXCEPTIONS

12.3.r. Egg Laying Mammals
The unique feature of monotremes, a sub division of
mammal, is that monotremes lay eggs rather than
giving birth to their young. Onty five living
Monotreme/ egg laying Mammals species; they are
- the duck-billed platypus and four species of spiny
anteaters {alsolknown as echidna). All of them are
found only in Australia and New Guinea.

Echidnas are alsc known as spiny ant eaters.
r Habitatl distribution - Australia and New Guinea
r In echidnas, the egg is carried in a pouch on the

female's belly until the young hatches, at which
point the trarely-developed young must find a
mammary gland and latch onto it for nourishment.

Platypus is a semi-aquatic mammal.
r Habitat / distribution - endemic to eastern

Australia, including Tasmania.

'r In the platypus, the female retires to a burrow in
the bank of a river or pond. The burrow is tined
with dry vegetation, and there the eggs are laid.

e The male platypus has venom strong enough to
can kill a small dog, or cause excruciating pain
among humans.

L?..3,2, Marsupials
r Marsupials are the group of mammals commonly

thought of as pouched mammals (like the wallaby
and kangaroo).

r Marsupial mammals have placenta Lrut it is very
short-lived and does not make as much of a
contribution to fetal nourishment.

. They give birth very early and the young animal,
essentialiy a helpless embryo, climbs from the
mother's birth canal to the nipples.

r There it grabs on with its mouth and continues
to develop, often for weeks or months depending
0n the species.

r They do not have long gestation times iike
placental mammals. The short gestation time is
due to having a yolk-type placenta in the mother
marsupial.

r Extinct Marsupial - quagga, the mai:supial wolf.

r Placental mammals all bear live young, which are
nourished before birth in the mother's uterus
through a specialized embryonic organ attached
to the uterus wall, the placenta.

r Placental mammals irourish the developing
embryo using the mother's btood supply, aliowing
longer gestation times.

. Some of Marsupials are Phaiangers, Opossum,
Kola, Tasmanian {evils, Kangaroo, Mursupial Mole
(+ foo!, Waliaby, Bandi coot, Wombats, Tasmiiiiian
Wolf /Tiger and Dasyure
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Do you know? d- '*

ShTks give birth to pups in rhree ways

L eggs are laid (like birdsl ,n"6i

H. eggs hatch ihside the mFtfrer anA then are born

#J. pups (si,ariij siCI- tnside the morher.

Do you know?

Not all sharks are fierce carnivores. Some are quite
harmless,'Oddly *ne*$h, the.most harmless sharks
tend to be the largestl The basking shark. the whale
shark and the Mega mouth sharks all fit this de-

scription. These huge sharks eat plankton.
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12.4. BIRDS . CRITICALLY
ENDANGERED

t2.4.r. The Jerdon's Courser
. It is a nocturnal i:ird found only in the northern

part of the state of Andhra,Pradesil in peninsular
India.

r It is a flagship species for the extremely threatened

scrubjungle.

r The species was considered to be extinct untii it
was rediscovered in t986 and the area of
rediscovery was subsequently declared as the Sri

Lankamaleswara Wildiife Sanctuary.

r Habitat: Undisturbed scrub jungle with open
areas.

r Distribution: Jerdon's Courser is endemic to
Andhra Pradesh.

r Threats: Clearing ofscrubjungle, creation ofnew
pastures, growing of dry land crops, Illegal
trapping of birds, plantations of exotic trees,
quarrying and the construction of the River
Canals.

az.4.z, The Forest Owlet
r Had been lost for more than a century. After u3

long years, the owlet rvas rediscovered in 1997 and

reappeared ontthe iist of Indian birds.

r Habitat: Dry deciduous forest.

. Habitat / distribution: South Madl:ya Pradesh, in
north-west Maharashtra and north-central
Maharashtra.

r Threats: Logging operations, burning and cutting
of trees damage roosting and nesting trees of the

Forest Owlet.

,:2,4.3, The l,Vhite-bellied Heron

. extremcly rare bird found in five or six sites in

Assam and Arunachal Pradesh, one or two sites in

Bhutan, and a few in Myanmar.

r Habitat: Rivers with sand or gravel bars or inland

lakes.

r Distribution: Bhutan and north-east India to the

hills of Bangladesh and north Myanmar.

r Threats: Loss and degradation of lowland forests

and wetlands through direct exploitation and

disturbance by humans.

r:z..4.4. The Bengal Florican
. A rare bustard species that is very well known for

its mating dance. Among the tall grassiands,

secretive males advertise their territories by

springing from the ground and flitting to and fro

in the air.

r Habital Grasslands occasionally interspersed with

scrubiands.

r Distribution: Native to only 3 countries in the

world - Cambodia, India and Nepal. In India, it
occurs in 3 states, namely Uttar Pradesh, Assam

and Arunachal Pradesh.

r Threats: Ongoing conversion of the bird's
grassland habitat for various purposes including

agriculture is mainly responsible for its population

decline.

rz.4.S.The Himalayan Quail 1r

r It is presumed to be extinct siqce no reliable

records,.of sightings of this species exist after 1876.

Intensive surveys are required as this species is

hard to detect due to its reluctance to fly and its

preference for dense grass habitats. Possible

sighting of this species was reported in Nainital in

2003.

r Habitat: Tall grass and scrub on steep hillsides'

r Distribution: Western Himalayas.
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Russell's Viper is responsible fnr the more deaths
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tightly, hisses, and strikes with a lightning speed.

Its hemotoxic venom is a very potent coagulant.
tissue as well as blood ccils,which

]



tA5

r Threats: Indiscriminate hunting during the
colonial period along with habitat modification.

a2,.4.6, Pink- headed Duck
r It has not been conclusively recorded in India since

1949. Males have a deep pink head and neck from
which the bird derives its name.

r Habitat Overgrown still-water pools, marshes and
swamps in lowland forests and tall grasslands.

r Distribution: Recorded in India, Bangladesh and
Myanmar. Maximum records are from north-east
India.

r Threats: Wetland degradation and loss of habitat,
along with hunting are the main causes of its
decline.

12,4.7. Sociable l.apwing (Vanellus gregarious)
r lt is a winter migrant to India. This species has

suffered a sudden and rapid population decline due
to which it has been listed as criticaily endangered.

r Habitatt Fallow fields and scrub desert.

r Distribution: central Asia, Asia Minor, Russia,
Egypt, India, Pakistan. In India, habitat /
distribution is restricted to the north and north-
west of the country.

r Threats: Conversion of habitat to arable land,
illegal hun(ing and proximity to human
settlements.

12.4.8. Spoon Billed Sandpiper
o It requires highly speciaiized breeding habitat, a

constraint that has always kept its population
scarce. India is home to some of the last existing
wintering grounds of this species.

r Habitat: Coastai areas with sparse vegetation. No
breeding records further inland than 7 km from
the seashore.

o Distributionl Has been recorded in West Bengal,' 
Orissa, Kerala and T'amil Nadu.

. Threats: Habitat degradation and land
reclamation. Human disturbance also leads to
high incidence ofnes! desertion.

12.5. CORALS

12.5.1, Fire corals
r They are more closely .related to jellyfish than

corals. On contact, one usually feeis a burning
sensation similar to a sting from a jellyfish.

r Habitat: Generally found in murky inshore waters
and display a tolerance for siltation. They often are
found in clear offshore sites. '1

r Distribution: Indonesia, Gulf of Chiriqui, Panama
Pacific Province. Possibly extinct from Australia,
India, Indonesia, Malaysia, Panama, Singapore and
Thailand.

r Threats; Collected for decoration and jewellery
trade. This group is also sensitive to temperature
rise, and is thought to have compietely disappeared
from the majority of marine areas possibly
because of growing global warming related
bleaching effects.
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tz.4.g. Siberian Crane
r It is a large, strikingly majestic migratory bird

that breeds and winters in wetlands. They are
known to winter at Keoladeo National park,

Rajasthan. However the last documented sighting
of the bird was in zooz.

r Habitat: Wetland areas.

r Located distribution: Keoladeo National park in
Rajasthan.

r Threats: Pesticide pollution, wetland drainage,
development of prime habitat into agricuitural
fields, and to some extent, hunting.

Do you know?
r Hoolock Gibbon is the only ape found in lndia.::::::: : , :::::.. Rbst-rlf' q rnsnkey-..s aredL macaques and

langurs. ln lndia is distributed in the northeast
India.

r Paims are typically unbranched trees with only
one trunk (columnar stem), called the "caudex,"

. u&i€}iendsi$rr--toj4,,n oflarge lefiyer'''''
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12.6. BIRD'S MIGRATION
r Migration refers to the regular, recurrent and

cyclical seasonal movement of birds from one

place to other. The distance of migration ranged

from short distance to thousands of kilometers.
But at the end of period, birds will eventually
return to the original place.

1?.6.1. Reasons for migration
r. To avoid adverse factors {extreme climatic

condition)

z. To manage food shortage

3. To manage shortage of water

4. To have a better breeding conditions

S. Less competition for safe nesting places

tz.6.z, Migratory birds of India

12,7. W ILDLIF E DISEASES

I2.8. SPECIES EXTINCTION
r Extinction is caused through various processes:

r Deterministic processes that have a cause and

effect. E.g. glaciations, human interference

such as deforestation.

r Stochastic processes (chance and random

events) that effect the survival and reproduction

of individuals, E.g. unexpectcd changes of

Diseases Casual
organism

Animal
susceptible

T!.rberculosis Mycobacterium
spp

Deer, cat,
primates,

elephant

Anthrax Bacillus
anthraxis

Gaur, chetal,
wild pig,

barking deer

&abies Rabies virus Tiger, lion, bear,

mongoose,

squirrel

Foot and
mouth disease

FMD virus Gaur, nilgai,
chetal, sambar,

yak, mithun

Rinder pest Microbilli
virus

Deer, wiid pig,

wild buffalo

Trypanosomia Trypanosomia
vtrus

Tiger, elephant,
sambar,

macaque

Taxoplasmosis Taxopiasma
gondii

Rhesus macaque,

civet cat

Winter birds Summer birds

Siberian Cranes, Greater
Flamingo, Common
Teal, Yeilow Wagtail,
White Wagtail, Northern
Shoveler, Rosy Pelican,

Wood Sandpiper, Spotted

Sandpiper, Eurasian
Pigeon, Black Tailed
Godwit, Spotted
Redsliank Starling
Bluethroat, Long Billed
Pipit.

Asian Koel, Black
Crowned Night Heron,
Eurasian Golden
Oriole, Comb Duck,
Blue Cheeked Bee

Eater, Blue-Tailed Bee-

Eater, Cuckoos.
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Are btack rhinos reatty btack?

No, black ,hino, *.u not black at ali. The species

probabfy derivas its.,name as a distinction from the

white rhino (which is not white at all either) or

from the dark-cnlored local soil that oftcn covers
::..,,- l:r:='::"1l

it$*kin after wallowin&.i*l**d, ,:.: ,

,Eoyou kn.9,,ry? :. 
.:.

All birds havc feathers and feathers do many jol:s

for birds. It keeps them rvarm, wing leathers allorv

flight and tail feathcrs are uscd for stccring. The

color ofthe feathers cdn be used to hide the bird uq

td Hdp rh* bird f.ind * mate. r- ,, 
:

\

Efir,illt



weather patterns, decreased food supply,

disease, increase of competitors, predators or
parasites, etc. that may act independently or
add to deterrninistic effects.

r The impact of these processes will of course

depend on the size aad degree of genetic diversity
and resilience of popuiations.

r Traits that adversely affect or increase a species

vulnerability to extinction due to habitat
fragmentation have been identified. These are:

r rarity or low abundance

. poor dispersal ability

r ecological specialization

r unstable populations

. high trophic status * as animals occupying a

iiigher trophic level (i.e. the position of a

species in a food chain) usually have smaller
populations than those at lower levels (e.g.

carnivores are fewer in number than
herbivores)

. low adult survival rates

r low intrinsic rate population increase

r Body size, fecundity, dietary specialization.

rz.8.r. Natural extinctions
r Have been caused due to several factors:

. continent drifting,

r climate change,

. tectonic activify

r increased voicanic activity

r The late Ordovician global glaciations (439

MYa)'

. r The late Cretaceous extinction assumed to be

associated with an extra-terrestrial impact.

r Extinction in vascular plants has been rnore

gradual compared with the ioss of animals. It is
believed that extinction among this group was due

more to competitive displacement by more

advanced plant forms. or due to a gradual climate
change, than due to any sudden catastrophic
event.

rz,8.z. Artifi cial Extinction
. Even though species extinction is a natural process

lvhich can happen without the intervention of
humans, extinctions caused by humans is now
happening over and above the reasonable estimate
of natural extinction rates.

e Species are threatened with extinction by the
intervention of humans due to;

r direct causes * such as hunting, collection or
capture and persecution

r Indirect causes - such as habitat loss,
modification and fragmentation and the
introduction of invasive species.

12.9. I,IAN . ANIMAL CONFLICT
. It refurs to the interaction between wild animals

and people and the resultant negative impact on

people or their res'ources, or wild animals or tlpir
habitat. lt occurs when wildlife needs overiap with
those of human populations, creating costs to
residents and wild animals.

14.9.1. fauses
r Fluman population grcwth
r Land use transformation

. Species habitat loss, degradation and
fragmentation

r Increasing livestock populations and competitive
exclusion of wild herbivores

re A1l Rights Resen ed. No part of this materiai ma.v be reproduced ir anv ibrm or br. any means, r.ithout permission in writing.
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Do you know?

One oiihe unique features of the Rock pythons of
ryia ii'ffiat til[y can]*ise the.ir b$dy ternperarur*
above the u,n,bi.n, level, through muscular
contractions. Rock python of lndia is an endangered

epecies. m-hu $ Hson forthis. is nHUl l! ls xiltea tur i'rs

$Hlui meat *nd even for irreriicinal

\



t,A5

. Growing interest in ecotourism and increasing

access to nature reserves

r Abundance and distribution of wild prey

r Increasing wildlife population as a result of
conservation programmes

r Climatic factors

r Stochastic events (e.g. fire)

r2.g,2,,Impacts
r Crop damage

r Livestockdepredation

. Iqiuries to people

r Loss of human life

r Damage to pr0perty

r Iduries to wildlife

r Animal deaths

r Destruction of habitat

1a.9,3. Preventive strategies
r Artificial and natural barriers (physical and

biological)

r Guarding

r Alternative high-cost livestock husbandry
practices \

r Relocation: voluntary human population
resettlement

. Waste management systems that restrict wildlife
access to refuse

tz,g, 4. Mitigative strategies
I Compensation systems

r Insurance programmes

o Incentive programmes

r Community based natural resource management

.schemes {CBNRMS)

r Regulatqd harvest

r Increase alternate crops, preys or water points

. Wildlifetransiocation
e Conservation edurcation for local populations

. Better sharing of information.

I2,IO. ADVISORY FOR MANAGEMENT
OF HUMAN.WILDLIF'E CONFLICT
(H\,VC)

r The advisory makes prescriptions for the Statesl

Union Territories for dealing with Human-Wildlife

conflict situatinns and seeks expedited inter-
departmental cr:ordinated actions, adoption of

early warning systen"is, creation of barriers,
dedicated circie wise Controi Roonis with toll free

hotline numbers, Identification of hotspots and

formuiation and irnpiementation of special plans

for improved stall-fed farm. animal etc.

r The 
'advisory 

envisages empowering gram
panchayats in dealing with the problematic wild

animals as per the section tt (t) (b) of Wild Life

(Protection) Act, 1972.

. Payment of a portion of ex-gratia as interim reli*f
within z4 hours of the incident tii the victim/
family.

r Utilising add-on coverage under the Pradhan

Mantri Fasal Bima Yojira for crop cornpensation

against crop damage due ta HWC and augmenting

fodder and \ rater sources rvithin the forest areas

are some key steps envisaged to reduce HWC'

"&'s'&'s$s
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Bo',you'knaw? .

Black Panther is not a separatc spccies. Blackness.

the generai d4.rkening bf cnltrur is duc t$ thc

excessive presence of a substance calleci Melanin

which intensi{ies $gmentation. The production rtf

melanin is increased where there is a combinatir,n

of high temperature. humidity ancl reduced ligirt'

'B+th b.lack and nurrnal.c*ls"ureci *ubs may bo

ln thi sanr* litter
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13.1. PLANT CLASSIFICATION
r. Herb is defined as a plant lvhose stem is ahvays

green and tender with height of not nrore than I
-meter.

z. Shrub is defined as a woody perennial plant
differing from a perennial herb in its persistent
and woody stem. It differs from a tree in its iow
stature and its habit of branching from the base.

Not more than 6 meters in height.

3. Tree is defined as a large woody perennial plant
having a single well defined stem with more or
less definite crown.

4. Parasites - An organism that draws a part or
whoie of its nourishment from another living
organism. These plants do not draw moisture
and mineral nutrients from the soil. They grorv
on some living plant called host and penetrate
their stucking roots, cailed haustoria, into the host
plants.

. Total parasite - draws whole of its nourishment

r Partial parasite - draws a part of its
nourishment

5 Epiphytes - plant growing on the host plant but
not nourished by the host plant. 'l'hey do not
draw food from the host plarrt. They only take the

. help of the host plant in getting access to light.
Their roots perform two functions. lVhile
changing roots establish the plant on the
branches of the host plant, aerial ror:ts draw
moisture from the air. Eg. Vanda

6. Climbers - herbacecus or r,voody plant that climbs
up trees or other support by twining rorlnd them
or by hoiding on to them by trendrills, hooks,

aerial roots or other attachments.

13.2. EFFECT OF ABIOTIC COMPONENTS ON
PLANTS

13.2.1. fntensity of light on growth of plants

. Extreineiy high intensity favours root growth than

shoot growth which results in increased
transpiration, short stem, smaller thicker leaves,

On the other hancl 1ox' intensity of iight retards
growth. florvering and fruiting.

r When the Intensity of light is less than lhe

minimum, the plants ceases to grow due to
accumulation o{ COz and finally dics.

ffi 
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Bo you know?

Kanninrara teak is ,rnt. uf I ir.: largert lir ing tcak

tr.ee i* lhe worlel. It has an amaz.ing girth of 6.48rr

andl a .ro$,'n height af 48.7gm lt is believed to lx
aruuncl 4oo years r:ld.

Accorciing to the lccal tribal bclir-'i hcrc rvhen this
rrcc was tricd to citt dorvtt, thc bLtoti ';ptttted uut

fr*m the place of crt. I'his tree rvas beiog since thcn

u,orshipperl by the iacal trittes in llararnbikr-tlbm as

"Virgin tree", Kant:imara *' Kannjl r:reat'rs'Virgin'^

?his tree has heerr awarded'Mahar.riksha Puraskar'

lndia.ofthe Govert;n:ent
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. Out of 7 colours in the visible part of spectrum,
only red and blue are effective in photosynthesis.

r Plant grown in blue light are smaii, red light
results in elongation of cells results in etiolated
plants. Plants grown in ultraviolet and vioiet light
are rlwarf.

r3.z,2. Effect of frost on plants
r Killing of young plants - Even a light radiation

frost chills the soil resulting in freezing the soil
moisture. The plants growing in such soil, get
exposed to direct sun iight in the morning, they
are killed due to increased transpiration when
their roots are unable to supply moisture. This is
the main reason for innumerable death of sal
seedlings.

r Death of plants due to damage to cells - As a
result of frost, water in the intercellular spaces of
the plant gets frozen into ice which withdraws
water from the interior of the cells. This resuits
in increasing concentration of salts and
dehydration of cells. Thus coagulation and
precipitation ofthe cell colioid results in death of
plant.

r Leads to Formation ofcanker.

13.2.3. Effects of Snow on plants
. Snow influences &e distribution of deodar, fir and

spruce_

r Snow acts as blanket, prevents further drop in
temperature and protects seediings from excessive

coid and frost.

. It results in mechanical bending of tree stem.

r Shortens the period of vegetative growth also
uproots the trees.

13.2.4. Effect of temperature on plants
r Excessive high temperature results in death of

plant due to coagulation of protoplasmic proteins.

It disturbs the balance between respiration and
photo synthesis thereby causes depletion of food
resulting in greater susceptibility to fungal and
bacterial attack.

r It also results in desiccation of plant tissues and

depletion of moisture.

r3.a.S. Die back

Refers the progressive dying usually backwards from
the tip of any portion of plant. This is one of the
adaptive mechanisms to avoid adverse conditions. In
this mechanism, the root remains alive for years

together but the shoots dies. Eg. Sai, Red sanders,

Terminalia tomentosa, Silk cotton tree, Boswellia
serrata.

Causes for die back

t. Dense over head canopy and inadequate light

z. Dense week growth

Un-decomposed leaf litter on surface

Frost I

13.3. INSECTIVOROUS PLANTS
These plants are specialised in trapping insects and
are popularly known as insectivorous plants.

3.

4.

5.

6.

Drip

Drought

^ ,.',,iM'-"e'
ua vF:/\r*/ :;'

:E|E::T i 0l.!l

. No tree dics of old age. They are generally kilied
by insects, disease or by people.

r Trees grow from the rop. not from the bottom
as is c.ornrfpnly belieree*; 

.

r Tlee leaves help trap and reimove tiny partirles
of soot,and dust which otherwise damages
numail lungs.

r Tree root networks filter contaminants in soils
producing clean rrater.

.. Trset Brly$nl e{s$iofl by rapping soi} that
. wCIund.,ethCiwise bttd#H allt

Sa you know?

So yuu, l<fictillf,- ::::::::, ., ?:!,.!,, ngs UlUUlu[ $recise infarrniii*n aun$[

-aa.+..J+ msntal rveilt$r I nciud i n g v*lca n it
eruptions.
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They are very different from normal plants in their
mode of nutrition. They, however, never prey upon
humans or large animals as often depicted in fiction.

Insectivorous plants can broadly be divided into
active and passive types based on their method of
trapping their prey.

r The active ones can close their leaf traps the
moment insects land on them.

r The passive plants have a 'pitfall' mechanism,
having some kind of jar or pitcher-like structure
into which the insect slips and falls, to eventually
be digested,

The insectivorous plants often have several
attractions such as brilliant colours, sweet secretions
and other curios to lure their innocent victims.

Why do they hunt despite having normal roots
and photosynthetic leaves?

These plants are usualiy associated with rain-washed,
nutrient-poor soils, or wet and acidic areas that are
ill-drained. Such wetlands are acidic due to anaerobic
conditions, which cause partial decomposition of
organic nlatter releasing acidic compounds into the
surroundings. As a result, most microorganisms
necessary for complete decomposition of organic
matter cannot survive in such poorly oxygenated
conditions. \
Normal plants find it difficult to survive in such
nutrient poor habitats. The hunter plands are
successful in such places because they supplement
their photbsynthetic food production by rrapping
insects and digesting their nitrogen rich bodies.

13.3.1. Insectivorous plants of India
The Indian Hunters
r" Drosera or Sundew inhabiting wet infurtile soils

or marshy places

r Insect trapping mechanisrn: ?he tentacles on the
leaves secrete a sticky fluid that shines in the sun' like dew-drops. Therefore the Drosera. are
comnionly known as'sundews'. When an insect
lured by these glistening drops alights on the leaf
surface it gets stuck in this fluid and are absorbed
and digested.

e. Aldrovanda is a freefloating, rootless aquatic
plant, the only species found in India, occurs in
the salt marshes of Sunderbans, south of Calcutta.
It also grows in fresh water bodies like ponds,

tanks and lakes.

. Insect trapping mechanism: Oa the leaf midrib
are found some sensitive trigger hairs. The two
halves of the leaf biade of Aldrovanda close along
the midrib the moment an insect comes into
contact with the 1eaf, trapping the victim inside.

3. Nepenthes: The members of the family are
commonly known as 'pitcher plants' because
their leaves bear jar-like structures.

r Distribution - It is confined to the high.rainfall
hills and plateaus of north-eastern region, at
altitudes ranging from roo * 15oo m, particularly
in Garo, Khasi and Jaintia hills of Meghalaya.

. Insect trapping mechanisn'r: Nepenthes conforms
to the pitfall type of trap. A honey like substance
is secreted from glands at the entrance of the
pitcher. Once the insect enters into the pitchel it
falls dorvn because ofthe slipperiness.

r l'he inner wall, towards its lower haii bears
numerous glands, which secrete a proteolytic
enzyme. This enzyme digests the body of the
trapped insects and nutiients are absorbed.

4. Utricularia or Bladderwofts: The Bladderworts
generally inhabit freshwater wetlands and
waterlogged areas, Some species are associated
with moist moss covered rock surfaces, and damp
soils during rains. 'i

. Insect trapping: Utricularia in its tladaers mouth,
has sensitive bristles or hairs. When an insect
happens to contact these hairs the door opens,

carrying the insect into the bladder along with a

little current of water. The door is shut when
water fills the bladder, The enzymes produced by

the inner wall of the bladder digest the insect.

5. Pinguicula or Butterwort: It grows in the alpine
heights of Himalayas, from Kashmir to Sikkim,
along stream-sides in cool boggy places.
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. Insect trapping mechanism: In Pinguicula, an
entire leaf works as trap. When an insect iands on
the leaf surface, it gets stuck in the sticky exudate.

the leaf margins ro11 up thus trapping the victim.

13"3.2. Medicinal properties

Drosera are capable of curdling rnilk, its bruised
leaves are applied on blisters, used for dyeing silk.

Nepenthes in local medicine to treat cholera patients,

the liquid inside the pitcher is useful for urinary
troubles, it is also used as eye drops.

Utricularia is useful against cough, for dressing of
wounds, as a remedy for uri*ary disease.

13.3,3.Threat r

r Gardening trading for medicinal properties is one

of the main causes for their decline.

r Habitat destruction is also rampant, the wetlands

harbouring such plants being the main casualties

during the expansion of urban and rural
habitation.

r Pollution caused by effluents containing
detergentsr fertilizers, pesticides, sewage etc into
the wetlands is yet another major cause for their
decline (Since insectivorous plants do not tolerate

. high nutrient levels)

. Moreover, polluted water bodies are dominated by

proiific water weeds which cause elimination of
the delicate insectivorous plants.

13.4. INVASIVE ALIEN SPECIES

Purposely or accidentally, peopie often bring non-

native species into new areas where the species have

few or no natural predators to keep their populations

in check.

Aliens are species that occur outside their natural

range. Alien species that threaten native plants and

animals or other aspects of biociiversity are called

alien invasive species. They occur in all groups of

plants and animals, as competitors, predators,
pathogens and parasites, and they have invaded

almost every type of native ecosystem,

Biological invasion by alien species is recognised as

one of the major threats to native species and

ecosystems. The effects on biodiversity are

enormous and often irreversible.

13.4.1. Invasion and Species Richness

The invasions potentially lead to an increase in

species richness, as i.nvasive species are added to the

existing species pool. But it also leads to extinctiod of

native species, resulting in decrdase of species

richness.'Ihe negative interactions are primarily the

competition with natives for food and sustenance,

which may not allow coexistence and also by

predation,

13.4.2. Effects

. Loss of Biodiversity

r Decline of Native Species (Endemics).

. Habitat Loss

All lLights Reserved. No part of this naterial may be reproduced in an,v tbrm or by any means, rvithout permission in l,riting. ffi

\

D.o Xr*u kno .ii,tl,illlffi l

The seeds of Phytelephas macrocarpa, in the family
:Arecaieaditdrnn'.rc*fu .ca1l,-q..?=4.=.*=-E or.".;i
:pairn tr{e,,+ tftH oH.[e'flp,s*I!e:-1'i€ge1 t.

is extensively used as a substitute for true ivory. Ii
idHH,iipgiig-.a d and used i* nranuf.a-tl.,ilte of
buttons, Chess pieces, poker chips, diie, knobs,
inlays, billiard balls, toys, etc. Meaiotrlon
a-ryi :f!:rry.idther .ecac fa#i$fHUXlk*w,i$.ahe
;;;A io. tires. lurloiei

\J,LJ *

0o you know?

A flowering tree usually has a dome-shaped
appearance and a deliquescent stern in which the

rnain trunh divides at some distance from tHf
ground into several branches, which brauch again
and agein, $laking the trunk appear tc deliqu*se
{)r rnslt a#e

\
\,

i
,J
i1
a,

i

I
(

i!.

i

\



r Introduced pathogens reduce crop and stock yields

r Degradation of marine and freshwater ecosystems

This biological invasion constitutes the greatest

threat to biodiversity, and it has already had

devastating consequences for the planet and

challenges for the conservation managers.

13.4.3. lnvasive fauna in India
A new invasive gall forming insect of Eucalyptus in
Southern india.

r Leptocybe invasa - a new insect pest detected

from few pockets of coastal Tamil Nadu and it
has spread to peninsular Iadia.

r It is a tiny w.asp that forms leaf and stem galls

in Eucalyptus.

Other invasive fauna in India are Crazy ant, Giant
African snail, Myna, Goid Fish, Pigeon, Donkey,

House Gecko, Tilapia.

13.5. INVASIVE ALIEN FLORA O}'INDIA

r3.S.r. Needle Bush
r Nativity: Tfop. South Ainerica

r Distribution in India: Throughout

r Remarks: Occasional in thorny scrub and dry
degraded forests and often creates close thickets.

13.5.2. Blackll*tte
r Nativify: South East Australia

r Distribution in Indiar Westeni Ghats

r Remarku Introduced for afforestation ih Western
Ghats. Regenerates rapidly after fire and forms

dense thickets..lt is distributed in forests and

grazing lands in high altitude areas.

13.5.3. Goat weed
r Nativity: Trop. America

r Distribution in India: Throughout

r Remarks: Aggressive colonizer. Troubiesome weed

in gardens, cultivated fields and forests.

13.5.4. Alternanthera paronychioides
o Nativity: Trop. America

r Distribution in India: Throughout

r Remarks: Occasional weed aiong edges of tanks,

ditches and in marshy lands.

r3.S.5. Prickly Poppy
r Nativity: Trop. Cental & South America

r Distribution in India: Throughout

r Remarks: Aggressive colonizer. Common winter
season weed in cultivated fields, scrub lands and

fringes offorests.

13.5.5. Blumea eriantha
. Nativity: Trop. America

o Distribution in India: Throughout

r Remarks: Aggressive colonizer. Abundant along

raiiway tracks, road sides and degraded forest
lands.

13.5.2. Palmyra, Topdy Palm
r Nativity: Trop. Africa

r Distribution in lndia: Throughout

r Remarks: Aggressive colonizer. Cuitivated and self

sown, occasionally found to be gregarious near by

cultivated fields, scrub lands and waste iands.

13.5.8. Calotropis / Madar, Swallo Wort
r Nativity: Trop. Africa

r Distribution in India: Throughout

r Remarks: Aggressive colonizer. Common in
cultivated fields, scrub lands and waste lands.
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13.5.9. Datura, Mad Plant Thorn Apple
r Nativity: Trop. America

r Distribution in Indial Throughout

r Remarks: Aggressive colonizer. Occasional weed

on disturbed ground.

13.5.10. Water Hyacinth
o Nativ8: Trop. America

r Distribution in India: Throughout

r Remarks: Aggressive colonizer. Abundant in still
or slow floating waters. Nuisance for aquatic
ecosystems.

13.5.1r. Impatiens, Balsam
e Nativ8: Trop. America

o Distribution in India: Throughout
ir Remarks: Agg'ressive colonizer. Common along

streams of moist forests and occasionally along

railway tracks; also runs wild in gardens.

13.5.12. Ipomoea / the pink morning glory
o Nativity: Trop. America

r Distribution in India: Throughout

r Remarks: Aggressive colonizer. Common weed of
marhsy iands and along the edges of tanks and
ditches.

r3.S.13. Lantana camara / Iantana, Wild Sage

r' Nativity: Trop. America

e Distribution in india: Throughout

r Remarks: Aggressive colonizer. Common weed of
forests, plantations, habitation, waste lands and
scrub lands.

13.5.14.Black Mimosa
r Nativity: Trop. North America

r Distribution in Indial Himalaya, Western Ghats

r Remarks: Aggressive colonizer. It invades water
courses and seasonally flooded wetlands.

13.S.r5. Touch-Me-Not, Sleeping Grass
r Nativity: Brazil

r Distritrution in India: Throughout

r Remarks: Aggressive colonizer. Common weed of
cultivated fields, scrub lands and degraded forests.

13.5.16. 4 'o' clock plant.
o Nativify: Peru

e Distribution in India: Throughout

r Remarks: Aggressive colonizer. Runs wild in
gardens and near habitation.

13.5.17. Parthenium / Congress grass,
Parthenium
r Nativity: Trop. North America

r Distribution in India: Ihroughout
r Remarks: Aggressive colonizer. Common weed of

cultivated fields, forests, overgrazed pastures,
waste lands and gardens.

r3.5.r8. Prosopis juliflora / Mesquite
r Nativity: Mexico

o Distribution in Indiar Throughout

r Remarks: Aggressive colonizer. Common weed of
waste lands, scrublands and degraded forests.l

13.5.19. Townsend grass

r Nativiti: Trop. W Asia

o Distribution in India: Throughout

r Remarks: Very common along streams and banks

of rivers.
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13.6. MEDICINAL PTANTS
13.6.1. Beddomes Cycad 1 Perita I Kondaitha
r Eastern Feninsular India.

. Uses: The male cones of the plant are used by local
herbalists as a cure for rheumatoid arthritis and
muscle pains. Fire resistant property is also there.

13.6.2. Blue vanda / Antumn Ladies Tresses
Orchid
r Distribution: Assam, Arunachal Pradesh, Manipur,

Meghalaya, Nagaland.

r Vanda is one cf the few botanical orchids with blue
flowers a propertymuch appreciated for producing

interspecific and ir$ergeneric hybrids.

13.6.3. Kuth / Kustha / Pooshkarmoola / Uplet
r Distribution: Kashmir, Himachal Pradesh

o Uses: It is used as an antLinflamrnatory drug, and
a component of the traditional Tibetan medicine.
The rootsofthe plant are used in perfumery. Dry
roots (Kuth, Costus) are strongly scented and
yields an aromatic oii, which is also used in
making insecticides. The roots contain an alkaloid,
'saussurine', w[ich is medicinally important.

13.6.4. Ladies Slipper Orchid
r Uses; Thbse types of orchids are mainly used as

collector's items but lady's slipper is some times
used today either alone or as a component.of
lbrmulas intended to produce treat anxiety /
insomnia (scientific evidence is not present), This
is also sometimes used topically as a poultice or
plaster for relief of muscular pain.

13.6.5.Red vanda
r'Distribution: Manipur, Assam, Andhrapradesh

I Uses: Asa whole orchids are collected to satisfy an

ever demanding market of orchid fanciers,

. 
especially in Europe, North America and Asia.

13.6.6. Sarpagandha
r Distribution: Sub Himalayan tract from Punjab

eastwards to Nepal, Sikkim, Assam, Eastern &
Western Ghats, parts of Central India & in the
Andamans,

o Uses: Rauvolfia roots are of immense medicinal
value and has steady demand. It is used for
treating various central nervous system disorders.
The pharmacological activity of rauvolfia is due to
the presence of several alkaloids of which
reserpine is the most important, which is used for
its sedative action in mild anxiety states and
chronic psychoses. It has a depressant action on

central nervous system produces sedation and
lower blood pressure. The root extracts are used

for treating intestinal disorders, particularly
diarrhoea and dysentery and also anthelmintic. It
is used for the treatment of cholera, colic and
fever. Thejuice ofthe leaves are used as a remedy
for opacity of the cornea. The total root extracts
exhibits a variety of effects, viz., sedation,
hypertension, brodyeardia, myosis, ptosis,
tremors, which are typical of reserpine.

8.6.2. Ceropegia species.

. Lantern Flower, Paraso] Flower, Parachute Flor+'er,

Bushman's Pipe.

. Uses: These plants are used as ornamental piants.

13.6.8. Emodi / Indian Podophyllum
o Himalayan May Apple, India May Apple etc.,

r Distribution: Lowep elevations in and around
surrounding the Hirnalayas. :i

r Uses: Rhizomes and roots constitute the drug. The

dried rhizome form the source of medicinai resin.

Podophyllin is toxic and strongly irritant to skin
and mucous membranes.

13.6.9. Tree Ferns
r Distribution: Lower elevations in and surrounding

the Himalaya.

r Uses: The Soft Tree Fern can be used as a food
source, with the pith of the planf being eaten
either cooked or raw. It is a good source of starch.

M 
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13.6.10. Cycads

r A Gymnosperm tree.

r All known as living fossil.

r Distribution: Western ghats, Eastern ghats, North
East India and Andaman and Nicobar lslands.

r Cycads have been used as a source of starch and

also during socio-cultural rituals.

r There is some indication that the regular
consumption of starch derived from cycads is a
factor in the development of Lytico-Bodig disease,

a neurological disease with symptoms similar to
those of Parkinson's disease and ALS.

o Threatsl Over harvesting, Deforestation and forest

fire.

lJ.6;rr. Elephant's foot
o Distributioal Throughout the North Western

Himalayas.

. Uses: Commercial source of Diosgenin (a steroid

sapogenin, is the product of sapogenin, is the
product of hydrolysis by acids, strong bases, or
enzymes of saponins, extracted from the tubers of
Dioscorea wild yam. The sugar-free (aglycone),

diosgenin is used for the commercial synthesis of
cortisone, pregnenolone, progesterone, and other
steroid products).

13.7. TREE CHARACTERS

13.2.1. Types of Trees:

There are two main types of trees: deciduous and

evergreen.

(i) Deciduous trees

r loseali their leaves for part ofthe year.

r in cold climates, this happens during the autumn

so that the trees are bare throughout the winter.

r In hot and dry climates, deciduous trees usually

lose their ieaves during the dry season.

(ii) Evergreen trees

r don't lose all their leaves at the any time (they

always have some foliage).

r They do lose their old ieaves a little at a time with
new ones growing in to replace the old. An

evergreen tree is never completely without leaves.

,.3.7.2. Parts of a Tree:

Roots:

r The roots are the part of the tree that grows

underground.

r Besides keeping the tree from tipping over, the

main job of the roots is to collect water and

nutrients from the soil and to store them for times

when there isn't as much available.

Trees

T - Timber, the first and the foremost use of trees

R - Restoration, reclamation and rejuvenation of

denuded and disturbed soils by using trees to

control soil erosion and desertification, piotect

watersheds, improve soil nutrient status (by

growing nitrogen-fixing trees) and retain mois-

ture in the soil

E - Ecological, eco-developmental and environmen-

tal use oftrees for effective and efficient puri-

fication of the environment because rees act

as oxygen banks and eliminate air pollutants;

for abating or moderating temperature, noise

and wind by planting trees as environmental

screens, thus affecting the microclimate; for

harboring wildlife; for maintaining biodiver-

sity; and for conserving energy

E - Educational and recreational value in garden-

ing, landscaping, art, culture and religion

S - Source of sustenance; i.e', food, fuel, fodder,

fertilizer, fiber, medicine, tannin, dyes, oils; etc.
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Crown:
r The crown is made up of the leaves and branches

at the top of a tree.

r The crawn shades the roots, cnllects energy from
the sun (photosynthesis) and allows the tree to
remove extra water to keep it cool (transpiration
-- similar to sweating in animals).

Leaves:

. They are the part of the tree that converts energy
into food (sugar).

. Leaves are the food factories ofa tree.

. They contain a very special substance called
chlorophyll. It is chlorophyll that gives leaves their
green colour.

r Chlorophyll is an extremely important
biomolecuie, used in photosynthesis. leaves use the
sun's energy to convert carbon dioxide from the
aimosphere and water from the soil into sugar and
oxygen.

r The sugar, which is the tree,s food, is either used
or stored in the branches, trunk and roots. The
oxygen is released back into the atmosphere.

Branches:

r 
. 
The branches prwide the support to distribute the
leaves efficiently for the type of tree and the
environinent.

r They also serve as conduits for water and nutrients
and as storage for extra sugar,

Trunk:
r The trunk of the tree provides its shape and

support and holds up the crown.

r The trunk transports water and nutrients from
the soil and sugar from the leaves.

1317.3. Parts of the Trunk;

Annual rings
I Inside the trunk of a tree there are a number of

growth rings.

r Each year olthe tree's life, a new ring is added so
it is refered as the annual rings.

e It is used to calculate Dendro-Chronology (Age of
a tree) and Paleo-Climatology.

r The age of a tree can be determined by the number
of growth rings. The size of the growth ring is
determined in part by environmental conditions
- temperature, water availability.

Bark;
r The outside layer of the trunk, branches and twigs

of trees.

r The bark serves as a protective layer of lhe tree.
r Trees actually have inner bark and outer bark. The

inner iayer of bark is made up of living ceils and
the outer layer is made of dead cells, sort of like
our fingernails.

r The scientific name'for the inner layer of bark is
Phloem. The main job of this inner layer is ro
carry sap full of sugar from the leaves to the rest
of the tree. n

r A number of handy tlings are mxde from bark
including latex, cinnamon and some kinds of
poisons. It isn't surprising the strong flavours,
scents and toxins can often be found in the bark
of different types of trees.

Cambium:

r The thin layer of living cells just inside the bark is
called cambium.

r It is the part of the tree that makes ;rew cells
allowing the tree to grow wider each year,
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Do you know?

r. Trees are tlre largest and oldest Iiving organism
on earth:.':= ::::. i .,.. .:

z. It can take ro minutes to walk around the crown
of a giant banyan ree in Calcutta.

3. Trees trap more of the sun's energy than any
other group oforganisrns on earth

4. Ttees do not restore and repair wood that is
injured and infected, instead they compartmen-
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Sapwood (Xylem):

r The scientific name for sapwood is xylem.

r ft is made up of a network of living ceils that bring

water and nutrients up from the roots to the

branches, twigs and leaves.

r It is the youngest wood of the tree -- over the

years, the inner layers of sapwood die and become

heartwood.

Heartwood:

r The heartwood is dead sapwood in the center of

the trunk.
. It is the hardest wood of the tree giving it support

and strength.

r lt is usually darker in colour than the sapwood.

Pith:'
. Pith is the tiny dark spot of spongy living cells

right in the center of the tree trunk,

r Essential nutrients are carried up through the
pith.

r lt's placement right in the center means it is the

most protected from damage by insects, the wind
or animals,

t3.7.4,Root types
\. Taproot - Primary descending root formed by the

direct prolongation of the radicle of the embryo.

r Lateral Root - Roots that arise fron'r the tap root
and spreaii laterally to support the tree.

r Adventitious Roots - Roots that are produced from

the parts of the plant other than the radicle or its

subdivision. The following kinds of Adventitious

Roots are commonly found in trees.

r Buttresses - They are out - growths formed usually

vertically above the lateral roots and thus connect

the base of the stem with roots. They are formed
'in the basal portion of the stem.

r Ex: Silk cotton tree.

r Prop - Roots - Adventitious Roots - produced from

the branches of the tree which remain suspended

in the air till they reach the ground. On reaching

the ground they enter into the soil and get fixed'

r Ex: Banyan Tree

r Stilt - Roots - Adventitious Roots which emerged

from the butt ofa tree above ground level, So that

the tree appears as if supported on flying

buttresses.

r Ex: Rhizphora species of mangroves.

r Pneumatophore: it is a spike like projection of the

roots of swamp f mangrove tree above the ground.

It helps the submerged roots to obtain oxygen.

r Ex: Heretiera spp, Bruguiera spp.

o Haustorial roots are the roots of parasitic plants

that can absorb water and nutrients from another

plant.

. Eg: mistletoe (Viscum alubum) and dodder.

. Storage roots are modified roots for $torage of

food or water, such as carrots and beets. They

include some taproots and tuberous roots.

r Mycorrhiza - structure produced from the

combination of the modified rootiet with fungal

tissue.

13.7.5. Canopy classification-
r Relative completeness of canopy. Classified into 4

llpes.

o Closed - the density is r.o

r Dense - the density is o.75 to r.o

r Thin - the density is o.5o to o.75

r 0pen - the density is under o.5o
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8.7.6. Other characters
r Phenology - Science that deals with the time of

appearance of characteristic periodic events such
as leaf shedding etc.

r Etiolation - With the absence of adequate light,
plants become pale yellow and have long thin
internodes.

. Autumn tints - in some trees, leaves undergo a
striking change in colour before falling frsm the
tree.

r Ex: Mango, Cassia fistula, euercus incana

. Taper - the decrease in diametre of the stem of a
tree from the base upwards. i.e., the stem is
thicker at the base and thinner in the upper
portion of the tree.

r Tapering occurs due to the pressure of the wind
which is centred in the lower one third of the
crown and is conveyed to the iorver parts of the
stem, increasing with increasing length. To
counteract this pressure, which may snap the tree
at the base, the tree reinforces itself towards the
base.

r They are generally associated with the absence of
long taproot system due to either shallow soil are

r Bamboo gregarious flowering - general flowering
over the considerabie area of all (or) most of the
individuals of certain species, that do not flower
annually. Generally followed by death of a plant.

r Sal Tree grows in variety of geological formations
but completely absent in Deccan trap where its
place is taken by teak.

r Sandal tree is a partial-root parasite. The seedlings
of this species grow independently in the
beginning but in few montirs deveiop haustoriai
connections with the roots of some shrub and later
with some tree species growing in the vicinity.
Sandle tree manufactures its own food but
depends upon the host like other partial ;iarasites
for water and mineral nutrients.

r Aerial seeding is the process ofdispersing the seed

aerially. In lndia, aerial seeding has been done on
experiment basis in Chambal ravines in Up,
Rajasthan, West Bengal and Western Ghats of
Maharashtra. The research carried out during
rg8e shows that the survival percentage was g7.3

and a.7 for Prosopis juliflora and Acacia nilotica
respectively. The survey indicated that z5go of the
area has not responded for aerial seeding at all.badly aerated. and infertiie subsoil.

'i
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14.1 PLANKTON
r 'lhe term 'plankton' rel'ers to the group of

organisms which float in the surface waters of the
rivers, lakes and oceans.

r Includes both microscopic plants like algae
(phytoirlankton) and animals like crustaceans and
protozoans (zooplankton) found in all aquatic
ecosystems, except certain swift moving waters.

r 'Ihe locomotory power of the planktons is limited
so that their distribution is controlled, largely, by
currents in the aquatic ecosystems.

. The growth rate, productivity and species
diversity of planktor: in tropical waters
especially in qnangrovc waters are high.

I4.2 PHYTOPLANKTON
r Derived from the Greek words phyto (plant) and

piankton (made to wander or drift), phytoplankton
are microscopic plant organisms that live in
aquatic environments, both salty and fresh.

. Some phytoplankton are bacteria, some are
protists, and most are single-celled plants. Among
the common kinds are cyanobacteria, silica-
encased diatoms, dinoflagellates, green aigae, and
chalk-coated coccolithophores.

r Phytoplankton produce more than 6o0lo ofoxygen

i:roduced from all plants.

o Like larid plants, all phytoplankton have

chlorophyll to capture sunlight, and they use
photosynthesis to turn it into chemical energy.
They consume carbon dioxide, and release oxygen.

Ail phytoplankton pl-rotosynthcsizc, but st.rmc grt
additional energy by consuming other organisms.

r These micro-algae are present throughout the

lighted regions ofall the seas and oceans inciuding

the Polar Regions,

r Their total biomass is many times greater than
that of the total plants on land and they serve as

the "pasture grounds" in the aquatic environment.

L4.z.t. Factors Affecting Phytoplanktons
Biodiversity

Light 
r

. Phytoplanktons are limited to the uppermolt
layers of the ocean where iighi'inlensity is

sufficienffor photosynthesis to take place.

r The photosynthetic rate varies with light intensity.

Nutrients

r The major inorganic nutrients required by
phytoplankton for growth and reproduction are

nitrogen and phosphorus,

r Diatorns and silicoflagellates also require silicate

(Si0a) in signilicant amounts.
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Do you know?

$ea Kraits are one ofthe few sea snakes that go to
land to lay their eggs while rnosr other$, like the
Olive sea snake wili glve birth irr the water.
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. Some phytoplankton can fix nitrogen and can
grow in areas where nitrate concentrations are
low

. They also require trace amounts of iron which
limits phytopiankton growth in large areas of the
ocean because iron concentrations are very low.

Temperature

o Temperature acts along with other factors in
influencing the variation of photosynthetic
production.

r Generally, the rate of photosynthesis increases
with an increase in temperature, but diminishes
sharply after a point is reached.

r Temperature, together with iilumination,
influences the seasonal variation of phytoplaakton
production in the temperate latitudes,

Salinity
r Besides light and temperature, saiinity also is

known to influence primary production.

Grazing byZooplankton
r The grazing rate of zoopiankton is one of the

major factors influencing the size of the standing
crop of phytoplankton, and thereby the rate of
production.

Distribution r

r Marine phytoplankton are not uniformly
distributed throughout the oceans of the world.
The higfrest concentrations are found at high
latitudes, with the exception of upwelling areas on
the continental shelves, while the tropics .and
subtropics have io to roo times lower
concentrations.

r In addition to nutrients, temperature, salinity and
light availabiliry; the high ievels ofexposure ro solar
UV-B radiation that normally occur within the
tropics and subtropics may play a role in

. phytoplanktondistributions.

r Phytoplankton productivity is limited to the
euphotic zone, the upper layer of the water column
in which there is sufficient sunlight to support net
productivity.

r The position of the organisms in the euphotic zone
is influenced by the action of wind and waves.

t4.2,2, Importance of phytoplankton

The food web
r Phytoplanktons are the foundation of the aquatic

food web, the primary producers, it feeds
everything from microscopic animal-like
zooplankton to whales. Small f ish and
invertebrates graze on the phytoplanktons, and
then those smaller animals are eaten by bigger
ones.

The Carbon Cycle and climate change
e Phytoplankton are responsible for most of the

transfer of carbon dioxide from the atmospher:e to
the ocean. Carbon dioxide is consumed during
photosynthesis, and the carbon is incorporated in
the phytoplankton,just as carbon is stored in the
wood and leaves of a tree. Most of the carbon is
returned to near-surface waters when
phytoplankton are eaten.or decompose, but some
falls into the ocean depths.

r Worldwide, this "biological carbon pump,,
transfers about ro gigatonnes of carbon from the
atmosphere to th? deep ocean each year. Even
small changes in the growth of phytoplanltfon
may affect atmospheric catbon dioxide
concentrations, which would feed back to global
surface teniperatures.
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,", .nJ., are usuallf found in shallow waters of
the'{*dian Oeean._a:rd wa@r, *reas cf the Facific
Ocean. They eat fish, fish eggs and eels.

tro11ou ltn.ty*?. = ,::::::- ::.
i. Sharks have a sensory organ calted the "ampul-

lae of l,orenzini" which they use to "feei" rhe
electricai field coming from its prey.

z. Silverfish is an insect that can be found in old- $rnsed't;bka-= ,,.-i .,.'

\



!

)
l-

14.3. ZOOPLANKTON
r Zooplankton play vital role in food web of the lcod

chain, nutrient recycling, and in transfer of
organic matter from primary producers to
serondary consumers like fishes.

. They are more abundant within mangrove water-
ways than in adjacent coastal waters, and a large
proportion of the juvenile fish of mangrove habitat
are zooplanktivorous.

o The zoopiankton determine the quantum of fish
stock. Hence, zooplankton communities, based on
their quality and species diversity, are used for
assessing the productivity vis-i- vls fishery
resource, fertility and health status of the
ec0system.

. Tiny flagellates, giant jellyfish (>so pm).

14.4. SEA-GRASS
. Sea grasses are (angiosperms) marine flowering

plants that resemble grass in appearance.

. They produce flowers; have strap-like or oval
leaves and a root system.

. They grow in shaliow coastai waters with sandy
or muddy bottoms & require comparatively calm
areas.

. They are the on(y group ofhlgher plants adapted
to life in the sait water.

o Major Sea grass meadows in India occur along the
south east coast ofTamil Nadu and in the lagoons
of a few Lakshadweep trslands. There are few grass

beds around Andaman and Nicobar islands also.

r The rich growth of seagrasses along the Tamil
Nadu coast and Lakshadweep islands is mainly
due to high saliniry clarity of the water and sandy
substratum.

l.4.4.1. Functions

r. .Sea grass beds physically help

r to reduce wave and current energy,

r to filter suspended sedimenls from the water
and

r stabilise bottom sedirnents to control erosion.

z. Provides habitat.for marine invertebrates and

fishes.

3. Seagrass beds are widespread in lagoon & in such

areas, the populaticn of fish and migratory birds
are aiso higher due to the availability of food and

shelter.

4. Sea grasses on reef flats and near estuaries are

alsc nutrient sinks, buffering or filtering nutrient
and chemical inputs to the marine environment.

I.4.4.2. Threats to sea grass beds
o Eutn:phication, siltation, trawling, coastal

engineering constructions and over exploitation
for commercial purposes are the major threats for
sea grass beds.

t
14,4.3, Management :i
r The major seagrass beds should be-mappecl and

areas has to be identified for preservation.

r Dredging should be carried out far away from
seagrass beds as siltation /turbidity destroys
seagrass beds.

14.5. SEAWEEDS
. Seaweeds are (thailoid plants) macroscopic algae,

which mean they have no differentiation of true
tissues such as roots, stems and leaves. They have
leaf-iike appendages.

. IUCIJ has accorded high priority for the conser-

vation of sea grass.

r Out of5B species found in the world, Fourteen
species of seagrasses have Lreen recorded from
indian coast.

. They are aommonly distributed from inter-tidai
to sub-tidal region down to B m depth.

. Dugong, a mammai dependent rtn sea grass for
food, is also on the verge of extinction.
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The five species of turrie that nest on Indian coast are
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*. 1,4n{,&e':!rye#d $umle.,dE

\



. Seaweeds, the larger and visible marine piants are
found attached to rocks, corais and other
submerged strata in the intertidal and shallow sub
tidal zones ofthe sea.

r Seaweeds grow in shallow coastal waters
wherever sizable sulrstata is available.

r Based on the colour of their pigmentation, sea
weeds are broadly classified into different classes
such as

. blue- green,

. green,

r brown,

" red etc.

14.5.1. Functions of seaweeds

. r Food for marine organism,
r habitat for fish breeding grounds,
r ' 

Source of sediment.

14.5.2, Uses of seaweeds
e Seaweeds are important as food for humans, feed

for animals, and fertilizer for plants.

r Searveeds are used as a drug for goiter treatment,
intestinal and stomach disorders.

. Products like agar,agar and alginates, iodine
which are of commercial value, are extracted from
seaweeds.

o By the biodegradation of sean'eeds methane like
economically important gases can be produced in
large quantities.

. Extracts of some seaweed species show
antibacterial actiyity.

r Seaweeds are also used asthe potential indicators
of pollution in coastal ecosystem, particularly
heavy metal pollution due to their ability to bind
and accumulate metals strongiy.

14"5.3" Harmful effects of seaweeds
r Rotting seaweed is a potent ssurce of hydrogen

sulfide, a highly toxic gas, and iras been implicated
in some incidents of apparent hydrogen-sulphide
poisoning. It can cause vomiting and diarrhoea.

14.5.4. Threats to seaweeds
. Threats are similar to that of sea grass.

\
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I5.I. WILD LIFE PROTECTION ACT 1972
r India is the first country in the world to have made

provisions for the protection and conservation of
environment in its constitution. On 5th June rg7e,

environment was first discussed as an item of
international agenda in the U.N. Conference of
Human Environment in Stockholm and thereafter

5th June is celebrated all over the world as World
Environment Day.

r Soon after the Stockholm Conference our
country took substantive legislative steps fcrr

environmental protection. The Wildlife
(Protection) Act was passed in rg7z, followed by
the Water (Prgvention and Ccntrol of Pollution)
Act 1974, the Forest (Conservation) Act, rg8o, Air
(Prevention and Control of Pollution) Act,'r98r
and subsequently the Environment (Protection)
Act, 1986.

15.1.1. Constitutional Frovisions
r The provisions for environmental protection in the

constitution were made within four years of
Stockholm Conference, in 1976, though the 4znd
amendment as follows:

r Article-48-A of the constitution provides:

r "The state shali endeavour to protect and improve
' the environment and to safeguard forest and

wild'life of the counfry."

r Article 51-A (g) Provides:

. It shall be duty of every citizen of India to protect
and improve the natural environment including

forests, lakes, rivers and wildlife atr 1o have

compassion for living creatures."

r Thus our constitution includes environmental
protection and conservation as one of our
fundamental duties. Some of the important Acts

passed by the Governnent of lndia are discussed

here.

l1.t.z. The Wildlife (Protection) Act of rgTz

r The passing of the Wildlife Act of t97z constitutes

an important lar.idmark in the history of wildiife
legislation in the country.

r This is because of the fact that the "Forest"

including "Wildlife" was then a State sub.iect

falling in Entry zo List Il of Seventh Schedule,

Parliament had no power to make law on the sat'r.ie

except as provided in Articles 249,250 and z5z of

the constitution.
to Having regard to the importance of the matter, tht:

Act has been adopted by all the States cxccpt that

of Jammu and Kashmir which has a similar law

enacted for the purpose of wildlife proteclion. 'l'btr

operation of the Act is mandatory in the Union

Territories too.

o The Wildlife (Protection) Act of r97z provides the

basic framework to ensure the protection and

manageroent of wildlife. 'I'he Act uras amended

subsequently in 1982, 1986, tggt and 1993 to

accommodate provision for its effective
implementation.
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The rationale for passing Act as stated in its
Statement of Objects and Reasons are as
firllows:
e The rapid decline of india's rvild anirnals and

birds, one of the richest and most varied wildlife
r€sources of the country has been a cause of grave
concern.

r Areas which were once teeming with wiidlife have
become devoid of it and even in sanctuaries and
National Parks the protection afforded to wildlife
needs to be improved.

r The Wild Birds and Animals Protection Act, 1935
has become completely outdatcd.

r This existing laws not only have become outdated
but aiso provide punishments, which are not
commensurate with the offence and financial
benefits that occur from poaching and trade in
wild[fe produce. Further, such laws mainly relate
to control of hunting and do not emphasize the
other factors which are also the prime reasons for
the deciine of India's wildlife namely taxiderrny
and trade in wildlife and products there from.

r5.r.3. Salient features of the Act:
r The Wildlife Protection Act, 1,g7z is a product of

process which started long ago in 1887 for the
protection of a few wild birds and after addition
of wild animals in rgre and specified plants in rgrg
it covered aimost ali the rvildlife resources which
need proteclion and managemenl.

i. The rating of the Schedules I Io V is in accordance
with the risk of survival of the wildlife (fauna)
enlisted in them. Animals included Schedule are
provided for total protectiot from hunting and
the trade and commerce related to such animals
are strictly regulated. The schedule VI has been
added to include the specified plant species to be

. protected by the Wildlife (ProrectionJ Amendment
Act.of rggr.

2. An expert committee, constituted by the tndian
Board of Wildlife considers amendments to the
Act, as and when necessary.

3. With the amendment of the Act in t99r, powers
of the State Governments have been withdrawn
almost totaily. Now the State Governments are
not emprlwered to declare any wild animal a
vermin. Irurther by addition of provision,
imrnunization of livestock within a radius of 5 km
from a National Park or sanctuary has Lreen made
compulsory.

r5.r.4 Wildlife protection act amendment
2022

The amendment introduces several significant
changes:

. A new schedule for species listed in the CI-I'ES

Appendices.

. Section 6 now establishes a Standing Committee
with delegated powers from the State Board for
Wildlife.

r Section 43 of the act has been modified, allowing
the use of elephants for religious or other
purposes.

r Section 4gE has been added, granting the Central
Government the authority to appoint a

Management Authority.

r The Central Government can now appoint a
Scientific Authority for guidance on the impact on
the survival of the specimens on being traded,

r The amendment grants tl-le Central Government
the power to regulate and halt the inlport, trade,
or possession of invasive aiien species.

r There has been ann increase in penalties. The
maximum fine for general violalions has rjsen
from z5,ooo to r lakh, and the minimum fine for
speciaily protected animals has increased from Rs.

1o,oo0 to Rs. z5,ooo.
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NATIONAL INITIATIVE
15.2. PROTECTED AREAS (PA)
r The adoption of a National Policy for Wildlife

Conservation in t97o and the enactment of the
Wildlife (Protection) Act in r97z lead to a

significant growth in the protected areas nefivork,
from 5 national parks and 6o sanctuaries to a

network of 669 Protected Areas with geographical
area of the country 4.gza/o"

r The network was further strengthened by a

number of national conservation projects, notably
Project Tiger, project elephant, crocodile Breeding
and Management Project, etc.

15.3. WILDLIFE SANCTUARY (WLS)
AND NATIONAL PARK (NP)
r The Wild Life (Protection) Act of 1972 provided for

the declaration of certain areas by the State
Government as wildlife sanctuaries if the area
was thought to be of adequate ecological,
geomorphologicai and natural significance.

r The Wild Life (Protection) Act (WPA) of rgTz
provided for the declaration of National Parks by
the State Government in addition to the
declaration of wildlife sanctuaries.

\
r National Parks are deciared in areas that are

considered to be of adequate ecological,
geomorphological and natural significance
although -within the law, the difference in
conservation value of a National Park from that of
a sanctuary is not specified in the WPA 1972.

Difference tretween the two
r National Parks enjoy a greater degree of protection

than sanctuaries,

r Certain activities which are regulated in
sanctuaries, such as grazing of livestock, are

.prohibited in National Parks.

r Wildlife sancluary can be created for a particular
species (for e.g. grizzled giant squirrel w.l.s in
srivalliputhur) whereas the national park is not
primarily focused on a particular species.

r The Central Government may also declare, Wild
Life Sanctuary and National Park under certain
conditions

15.3.1. General Provision for Sanctuary and
National Park
Declaration of the Protected Area by the State
Government:

r Initial Notification: The State Government may,

by notification, declare its intention to constitute
any area within or outside any reserve forest as a

sanctuary/National Park if it considers that such

area is of adequate ecological, faunal, floral,
geomorphological, natural or zoological
significance, for the purpose of protecting,
propagating or developing wild life or its
environment.

r Final notification: After the initial notification
has been issued and the period for preferring
ciaims has elapsed, the State Government may
issue a notification specifying the limits of the
area which shail be comprised within the
sanctuary and declare that the said area shall be

a sanctuary/ National park from such date as may

be specified in the notification.

Declared by the Central Government:

o The Central Government may, if it is satisfied that
an area is of adequate ecologicai, faunal, floral,
geomorphologicai, natural or zoological
significance, for the purpose of protecting,
propagating or developing wild life or its
environment, declare it a sanctuaryf National Palik

by notification.

Boundaries

r The notification shall specify, as nearly as possible,

the situation and limits of such area.

r In cases where territorial waters is included, the

limits shall be determined in consultation with the

Chief Naval Hydrographer of the Central
Government, after taking adequate measures to

protect the occupational interests of the local
fishermen.
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. No altrration of boundaries of a sanctuary/
National Park shail be made except on
recommendation of the National Board for Wild
Life.

r (The Amendmenr Act of r99r provided for the
inclusion of territorial waters in areas to be
declared as sanctuaries fur the protection of off-
shore marine flora and fauna).

Settlement of rights
r The State Government shall make alternative

arrangements required for making availatrle fuel,
fodder and other forest produce to the persons
affected, in terms of their rights as per the
Government records.

r The State Government appoints an officer as a
tollector' under the Act to inquire into and
determine the existence, nature and extent of
rights of any person in or over the land comprised
within the sanctuary/ National Park which is to
be notified.

r After the issue of a notification for declaration of
the Protected Area, no right shall be acquired in,
on or over the land comprised within the limits of
the area specified in such notification, except by
succession, testamentary or intestate,

\
Claim of rights:
r In the case of a claim to a right in or over any land

referred to, the Collector shall pass an order
admitting or rejecting the same in whole or in part

r If such claim is admitted in whole or in part, the
Collector may either

(a) exclude such land from the limits of the pro-
posed sanctuary or

(b) proceed to acquire such land or rights, except
where by an agreement between the owner of
such land or holder of rights and the Govern-' ment, the owner or holder of such rights has
agreed to surrender his rights to the Govern-
ment, in or over such land, and on payment of
such compensation, as is provided in the Land
Acquisition Rct, 1894

(c) all:w, in consulration with the Chief wild Life
Warden, the continuation of any right of any
person in or over any land within the limits of
the sanctuary

Entry into the Protected Area
. No person other than:-

r. A public servant on duty

z. A person who has been permitted by the Chief
Wild Lile Warden r:r the authorized officcr to
reside within the limits of the sanctuary/Na-
tional Park

3. A person who has any right over immovable
property within the limits of the sanctuarv/
National Park

4. A person passing through the sanctuary/Na-
tional Park along a public highr^,'ay

5. The dependents of the person referred to in
clause (a), (b) or (c) above,

r Shall enter or reside in the sanctuary/National
Park, except under and in accordance with the
conditions of a permit granted.

Grant of permit for entry:
r The Chief Wild Llfe Warden may, on applicarion,

grant to any person a permit to eltter or residc in
a sanctuary/National Park for all or any of the
following purposes:

r investigation or study of wildlife and purposes
ancillary or inqidental thereto

r photography :1

r scientific research

. tourism

. transaction of lawful business with any pcrson

residing in the sanctuary

r The Chief Wild Life Warden shallbe rhe aurhoriry
who shail control, manage and maintain all
Protected Areas.

r The National Board for Wild Life may make
recommendations on the setting up of and
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management of National Parks, Sanctuaries and

other protected areas and on matters relating to
restriction of activities in those areas.

r The State Board for Wild Life shall advise the State

Governrnent on the selection and management of
areas to be declared as protected areas.

I5.4. CONSERYATION RESERVE AND
COMMUNITY RESERYES

. Conservation Reserve and Community Reserves
' are the outcome of Amendments to the Wild life

protection act in 2oo3.

r It provided for a mechanism to provide recognition

and legal backing to the cornmunity initiated
efforts in wildlife protection,

r It provides for .a flexible system wherein the
wildlife conservation is achieved without
compromising the communiry needs.

15.4.1. Conservation Reserves

r The Amendment Act of zoo3 provided for the

creation of a new type of protected area called a

Conservation Reserve.

o It is an area owned by the State Government
adjacent to National Parks and sanctuaries for
protecting the landscape, seascape and habitat of
fauna and flora. It is managed through a

Conservation Reserve Management Comrnittee

o The State Government may, after having
consultations with the local communities, declare

any area owned by the Government as

conservation reserve.

r Tiruppadaimarathur conservation reserve in
Tirunelveli, tamil nadu is the first conservation
reserve established in the Country. It is an effort
of the village community to protect the birds
nesting in their village and acted for declaratir:n

of conservation reserve.

15. 4.2. community Reserve

r The Amendment Act of zoo3 provided for the

creation of a new type of protected area called a

Community Reserve.

o The State Governmeut may notify any community
land or private land as a Community Reserve,

provided that the members of that community or
individuais concerned are agreealrle to offer srch

areas for protecting the fauna and'flora, as well as

their traditions, cultures and practices.

r The declaration of such an area is aimed at

improving the socio-economic conditions of the

people living in such areas as well as conserving

wildlife. The Reserve is managed through a

Community Reserve Management Committee

r The State Government may, where the con"rnrunity

or an individual has volunteered to conserve

wildiife and its habitat, declare the area by

notification as community reserve.

MEE
e Management Effectiveness Evaluation (MEE)

of Protected Areas (PAs) has emerged as a key

tooi for PA managers and is increasingly being
used by gover[ments and internationai bodies

to understand the strengths and weaknesses of
the protected area management systems.

. At present, India has a nefwork ofgo3 Protected

Areas in the country covering about 50/o of the
iotal geographic area of the country. In order
to assess the efficacy of Protected Areas,
evaluation of management effectiveness is
required.

r Ministry released MEE of 146 National Park
and Wildlife Sanctuaries in the Country. The
results of present assessment are encouraging
with overali mean MEE score of 6z.o10lo which
is higher than the global mean of 56a/a.

. ManagementqEffecliveness Evaluation of Indian
Zoos (MEE-ZOO) launched with the framework
which proposes guidelines, criteria and
indicators for evaluation of zoos of the country.

r The asSessment criteria and indicators look
beyond the traditionai concepts, include issues

of animai welfare, husbandry and sustainability

of resources and finance.
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. No change in land use pattern shall be made
within the Community Reserve, except in

-.-.accordance with a resolution passed by the
Management Committee and approval of the same
by the State Government

15.5. COASTAL PROTECTED AREAS
. It aims to protect and conserve the natural marine

ecosystems in their pristine condition.

. Marine Protected Area (MPA) as "any area of
intertidal or sub tidal terrain, together with its
overlaying water and associated flora, fauna,
historical and cultural features, which has been
reserved by law or other effective means to protect
part or all of the enclosed environment" - IUCN.

r Marine productivity in india is concentrated in
small areas of coral reefs, lagoons, mangroves,
estuaries and seagrass beds around the coast,
which provides rich feeding and breeding ground
for fish and other marine life.

r MPA protects the vital life support processes of the
sea and also ensures sustainable productivity and
fish production.

r The MPAs in marine environment in India are
primarily classified into following three categories:

. Category-I: fhis covers National Parks and
Sanctuaries and having entire areas in interfidal/
sub-tidal or mangroves, coral reefs, creeks,
seagrasi.beds, algal beds, estuaries, lagoons.

. Category-Il: This includes islands, which have
major parts in marine ecosystem and some part
in terrestrial ecosystem.

r Category-IIIA: This includes sandy beaches beyond
intertidal line but occasionally interacting with the
seawater.

r Category-lilB; This includes ever green or semi

. ever green forests oflslands.

r The Marine Protected Areas (MPAs) in India
comprise of a 33 national parks and wildlife
sanctuaries designated under the Wildlife
(Protection) Act, 1972, encompassing a few of the
country's richest coastal habitats.

r Marine National Park and Marine Sanctuary in the
Gulf of Kutch form one unit (one MPA). Similarly
Bhitarkanika National Park and Bhitarkanika
Sanctuary are an integral part ofone MPA. Thus,

there a total of 3t MPAs in India,

r MPAs cover ]ess than 4.o1 0/o of the total area of al1

Protected Areas of India.

15.6. SACRED GROVES OF INDIA
r Sacred groves comprise of patches of forests or

natural vegetation - from a few trees to forests of
several acres - that are usually dedicated to local
folk deities.

r These spaces are protected by local communities
because of their religious beliefs and traditional
rituals that run through several generations.

r The degree of sanctity of the sacred forests varies
from one grove to another. In some forests even
the dry foliage and fallen fruits are not touched.

r People believe that any kind of disturbance will
offend the local deity, causing diseases, natural
calamities or failure of crops. For example, the
Garo and the Khasi tribes of northeastern India
completely prohibit any human interference in the
sacred groves. In other groves, deadwood or dried
ieaves may be picked up, but the live tree or its
branches are never cut. For example, lhe Gonds of
central India prohibit the cutting of a tree but
allow fallen parts to be used.

15.6.r. Classification of Sacred Groves , :
r Traditional Sacred Groves - It is the place where

the viliage deity resides, who is represented by an
elementary symbol

. Temple Groves - Here a grove is created around a

temple and conserved.

. Groves around the burial or cremation grounds.

15.6"2, Distrihution of $acred Graves in India
r In India, sacred groves are found all over the

country and abundantly along the western ghats
in the states of Kerala and Karnataka.
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15.6.3. Ecological Significance
r Conservation ofBiodiversity - The sacred groves

are important repositories of floral and faunal
diversity that have been conserved by local
communities in a sustainable manner. They are

often the last refuge of endemic species in the
geographical region.

r Recharge of aquifers - The groves are often
associated with ponds, streams or springs, which
help meet the water requirements of the local

peopie. The vegetative cover also helps in the
recharging the aquifers.

o Soil conservation - The vegetation cover of the
sacred groves improves the soil stability of the

area and also prevents soii erosion.

15.6.4. Threats to the Sacred Groves

r The threatu ruly f"o* o.r" region to the sthdr and
even from one grove to the otler, But the conlmon

threats identified are:

r Disappearance of the traditional belief systems,

which were fundamental to the concept of sacred

grove$. These systems and their rituals are now
considered mere superstition.

o Sacred groves in many parts ofour country have

been destroyed due to rapid urbanization and
developrnental interventions such as roads,
railways tracks, dams including commercial

. forestry. Encroachment has led to the shrinkage

of some of the largest groves in the country.

. Many groves are suffering due to'Sanskritisation'
or the transformation of the primitive forms of
nature worship into formal temple worship.

r Invasion by exotic weeds such as Eupatorium
odoratum, Lantana camara and Prosopis juliflora
is a serious threat to some groves.

. Pressures due to increasing livestock and fuelwood

collection.

15.7. EXPORT. PROHIBITED GOODS
r The prohibited items are not permitted to be

exported. An export licence will not be given in
the normal course for goods in the prohibited
category.

o The following are the items probited in the flora
and fauna category:

r All wild animals, animal articles including
their products and derivatives (excluding those

for which ownership certificates have been
granted and also those required for
transactions for education, scientific research

and management under Wild Life (Protection)

Act,1gT" including their parts and products).

r Beef of cows, oxen and calf. Beef in the form of
offal of cows, oxen and calf

r Meat of buffalo (both male and femaie) fresh
and chilled and frozen

r Peacock Tail Feathers & its Handicrafts and

articles

r Shavings & Manufactured Articles of shavings

of Shed Antlers of Chital and Sambhar

r Sea shells

o Wood and wood products

r Fuelwood

o Wood charcoal

r Sandaiwood in any form,( but excluding
finished handicraft products of sandalwood,

machine finished sandalwood products,
sandalwood oil):

r Red Sanders wood, Value added products of
Red Sanders

r Mechanical, chemical and semi chemical wood

pulp
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15.8. THE MANAND BIOSPHERE {MAB}
. The Man and the Biosphere (MAB) programme is

an Intergovernmental Scientific programme
aiming to set a scientific basis fur the iriprovement
of the relationships between people and their
environment globally.

r Launched in the early rg7os, it proposes an
interdisciplinary research agenda and capacity
building that target the ecological, social and
economic dimensions of biodiversity loss and the
reduction of this loss.

r Concerned with problems at the interface of
scientific, environmental, societai and
development issues, MAB combines natural and
social sciences, economics and education to
improve human livelihoods and safeguard
natural ecosysterns, thus promoting innovative
approaches to economic development that is
socially and culturally appropriate and
environmentally sustainable.

r The agenda of the MAB prorgamme is defined by
its main governing body, the International
Coordinating Council in concertation with the
broader MAB Qommunity.

r For implementation of its interdisciplinary work
on-ground, MAB relies on the World Network of
Biosphere Reserves, and on thematic networks
and partnerships for knowledge-sharing,
research and monitoring, education and training,
and participatory decision-making.

r It predicts the consequences of today's actions on
tomorrow's world and thereby increases people,s
ability to efficiently manage natural resorrrces for
the well-being of both human populations and the
environment.

I5.9. BIOSPHERE RESERVE (BR}
r The International Co-ordinatini Council {ICC) of

UNESC0, November, 1g7t) introduced the
designation'Biosphere Reserve' for natural areas.

The concept of Biosphere Reserves was refined by
a Task Force of UNESCO's MAB Programme in
t974, and BR network was formally launched in
1976.

15.9.1. Definition
r Biosphere Reserve (BR) is an international

designation by UNESCO for representative parts
of natural and cultural landscapes extending over
large area of terrestrial or coastal/n.rarine
ecosystems or a combination thereof,

. BRs are special environments for both people and
the nature and are living examples of how human
beings and nature can co-exist while respecting
each others' needs.

r Biosphere reserves are sites established by
countries and recognized under UNESCO,s Man
and the Biosphere (MAB) Programme to promote
sustainable development based oo local
community ef{orts and sound science.

r As places that seek to reconcile conservation of
biological and cultural diversity and economic and
social development through partnerships between
people and nature, they are ideal to test aod
demonstrate innovative approaches to sustainable
development from local to international scales.

15.9.2. Characteristics of Biosphere reserve
. The characteristic features of Biosphere Reserves

are:

(t) Each Biosphere Ri5erves are protected areas" pf
land and/or coastal environments lrherein peopie
are an integral component of the system.

r Together, they constitute a worldwide network
linked by International understanding for
exchange of scientifi c information.

(z) The nefwork of BRs includes significant examples
of biomes throughout the world.

(3) Each BR includes one or more of the following
categories:-

(i) BRs are representative examples of naturai
tliomes.

re A11 Rights Reserved. No part ofthis material may be reproduced in any form or b,v any means, r,ithout permission in writing.

U E,
i\ /---l

'.'_iLl ;L! )
:
"'

I

I
)

!
't

{

I

I
J

J

\
i

1

\
1
I(\
\
I
\
t
t
II
i
!

I

5

1
3

\
\
J

Y:
)
\

I
\

i
1

i
\

\



(ii) BRs conserve unique communities of biodiver-
sity or areas with unusual natural features of
exceptional interest.

(iii) BRs have examples of harmonious landscapes

resulting from traditional patterns of land-
use.

(iv) BRs have examples of modified or degraded

ecosystems capable of being restored to more

naturai conditions.

(v) BRs generally have a non-manipulative core

area, in combination with areas in which
baseline measurements, experimental and
manipulative research, education and training
is carried out. Where these areas are not con-

tiguous, they can be associated in a cluster.

15.9.3. Functions of Biosphere Reserves

Conseriation
r To ensure the conservation of landscapes,

ecosystems, species and genetic variations.

r To encourage the traditional resource use systems;

r To understand the patterns and processes of
functioning of ecosystems;

o To monitor the natural and human-caused
changes on spttial and temporal scales;

Development
o To pror.note, at the local level, economic

development which is culturally, socially and
ecologically sustainable.

r To develop the strategies ieading to improvement
and management of natural resources;

Logistics support
r To provide support for research, monitoring,

education and information exchange related to

local, national and global issues of conservation

. and development

r Sharing of knowledge generated by research

through site specific training and education; and

r Development of community spirit in the
manatement of natural resources.

Beneficiaries
. Direct Beneficiaries - local people and the

ecological resources of the Biosphere Reserves

o indirect beneficiaries * world community.

Biosphere Reserves: an Indian approach

. It is this ecological diversity that makes India as

one of the mega-diversity regions on the globe.

Efforts are on to designate at least one Biosphere

Reserve in each of the Biogeographic Provinces.

15.9.4. National Biosphere Reserve Programme.

r The national Biosphere Reserve Programme was
initiated in 1986.

r To ensure participation of local inhabitants for

effective management and devise means of
improving livelihood of the local inhabitants
through sustainable use.

Objectives
. It may be noted that BRs are not a substitute or

alternative, but a re-enforcement to the existing
protected areas. The objectives of the Biosphere

Reserve programme, as envisaged by the Core

Group of Experts, are as follows:

r To conserve the diversity and integrity of plants

and animals within natural ecosystems;

r To safeguard genetic diversity of species on which

their continuing evolution depends;

. To provide areas for multi-faceted research and

monitoring;

r To provide facilitids for education and traini48;
and

r To ensure sustainable use of natural resources

through most appropriate technology for
improvement of ecr:nomic well-being of the local

people.

r These objectives should be oriented in such a way

that the BRs are the Units wherein the Biological,

socio*economic and cuitural dimension of

conser%tion are integrated iogether into a realistic

conservation strategy.
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15.9.5. Criteria for selection of BRs
r The criteria for selection of sites for BRs as laid

down by the Core Group of Experts in 1979 are
listed beiow:

Primary criteria
. A site that must contain an effectively protected

and minimally disturbed core area of value of
nature conservation and should include additional
land and water suitable for research and
demonstration of sustainable methods of research
and n.ranagement.

r The core area should be typical of a biogeographical
unit and large enough to sustain viable populations
representing all tropic levels in the ecosystem.

Secondary criteria
. Ateas having rare and endangered species

. Areas having diversity of soil and micro-climatic
conditions and indigenous varieties of biota.

o Areas potential for preservation of traditional
tribal or rural modes of living for harmonious use
of environment.

15.9.6. Structure and Design of Biosphere
Reserves
r In order to un(ertake complementary activities of

biodiversity conservation and development of
sustainable management aspects, Biosphere
Reserves are demarcated into three inter-related
zones.

r. The Core Zone:

Core Zone

Buffer Zone

Transition Zone

r The core zone should be kept absolutely
undisturbed. It must contain suitable habitat for
numerous plant and animal species, including
higher order predators and may contain centres

of endemism. A core zone secures legal protection

and management and research activities that do

not affect natural processes and wildlife are
aliowed. Strict nature reserves and wilderness
portions of the area are designated as core areas

of BR. The core zone is to be kept free from all
human pressures external to the system.

z. The Buffer Zone:

e Buffer Zone adjoins or surrounds core zone. Its
uses and activities are managed in ways that
protect the core zone. ]'hese uses and activities
include restoration, demonstration sites for
enhancing value addition to the resources, limited
recreation, tourism, fishing and grazing, rvhlch
are permitted to reduce its effect on core zone.

Research and educational activities are to be
encouraged. Human activities, if natural within
BR, are likely to be permitted to continue if these

do not adversely affect the ecological ciiversity.

3. The Transition Zone:

r The Transition Zone is the oulermost part of a

Biosphere Reserve. This is usually not delimited
one and is a zone of cooperation where
conservation, knowledge and management skills
are applied and uses are managed in harmony
with the purpose of the Biosphere Reserve. 'l'his

includes settlements, crop lands, managed forests

and area for intensive recreation, and otirer
economic uses characteristic of the region.

r (ln Buffer Zone and the Transition Zones,

manipulative macro-managentent practices are

used. Experimental research areas are used for
understanding the patterns ancl processes in the
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ecosystem. Modified or degraded landscapes are

included as rehabilitation areas to restore the

ecology in a way that it returns to sustainable

productivity).

rS.g.T. How Biosphere Reserves are different
from protected areas?

r BR is not intended to replace existing protected

areas but it widens the scope of conventional

approach of protection and further strengthens

the Protected Area Nerwork.

r Existing legally protected areas (National Parks,

Wildlife Sanctuary, Tiger Reserve and reserve/

protected forests) may become part of the BR

without any change in their legal status.

r On the other hand, inclusion of such areas in a BR

will enhance their national value.

However, the Biosphere Reserves differ from
protected areas due to their emphasis on:
(i) Conservation of overall biodiversity and

landscape, rather than some specific flagship
species, to allow natural and evolutionary
processes to continue without any hindrance.

(ii) Different components of BRs like landscapes,
habitats, and species and land races.

(iii) Developmental activities, and resolution/
mitigation of conflicts between development and
conservation,

(M Increase in broad-basing of stakeholders,
especially local people's participation and their
Training, compared to the features of scheme on
Wildlifu Sanctuaries and National Parks.

(v) Sustainable environment friendly development,
and sustained coordination amongst different

. development organizations and agencies.

(vi) Research and Monitoring to understand the
structure and functioning of ecological system
and their mode of reaction when exposed to
human intervention.

r The Indian National Man and Biosphere
Committee constituted by the Central Govt"
identifies new sites, advises on policies and

programmes, lays down guidelines, reviews
progress and guidelines in the light of evaluation

studies and feed back.

r The Management of Biosphere Reserves is the

responsibility of the concerned State/UT with
necessary financial assistance, guidelines for
management a*d Technical expertise provided by

the Central Government.

. BR are internationally recognized within the
framework of UNESCO's Man and tsiosphere
(MAB) progranrme, after receiving consent of the
participating country.

15.10. WORLD NETWORK OF BIOSPHERE
RESERVES (WNBR)

1S.1o,1. The World Network
r In order to facilitate cooperation, BRs are

admitted into International network by

International Coordinating Council (lCC) of the
Man and Biosphere (MAB) Programme of
UNESCO on the request of the participating
country subject to their fulfillment of prescribed

criteria.

r The BRs remain under the sole sovereignty of the
concerned country/state where it is situated, and

participation in World Network is voiuntary,

r Delisting from international Network is done as

an exception on ground of violation of obligation

for conservation and sustainable eleveiopment of
Biosphere Reserves after consulting the concerr-red

Government.

r The MAB programme's primary achievement is

the creation tn ry77 of the World Network of

Biosphere Reserves.

r Composed of 6to biosphere reserves in tt7
countries, including :z transboundary sites, the

WNBR of the MAB Programme promotes North-
South and South-South collaboration and
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represents a unique tool for international co-

operation through sharing knowiedge, exchanging
experiences, building capacify and promoting best
practices.

15.11. BIODIVERSITY HOT SPOTS
r Biodiversity hot spot concept was put forth by

Norman Myers in r9B8

r To qualify as a hot spot, a region must meet two
strict criteria;

a. Species endemism - it must contain at least
r,5oo species of vascular plants (> o.50/o of the
world's total) as endemics, and

b. Degree of threat - it has to have lost at least

7oo/o ofits original habitat.

r Each biodiversity hot spot represents a
remarkable universe of extraordinary floral and
faunal endemicity struggling to survive in
rapidly shrinking ecosystems.

. Over So percent of the worid's plant species and

42 percent of all terrestrial vertebrate species are

endemic to the 35 biodiversity hot spots.

15.11.1. The ho\test hot spots

. Some hot spots are much richer than othqrs in
terms of their numbers of endemics.

r Five key factors have been taken into consideration

and those biodiversity hot spot tops the list with
respect to these five factors are considered as

hottest hot spots.

Factors

r. Endemic plants

z. Endemic vertebrates

3, Endemic plants/area ratio (species per rookm")

4. Endemic vertebratesfarea ratio (species per
rookm")

5. Remaining primary vegetation as o/o of original
extenl

The eight hottest hot spots in terms of five
factors

r. Madagascar

z. Philippines

3. Sundaland

4. Brazil's Atlantic Forest

5. Caribbean

6. Indo-Burma

7. Western Ghats/Sri Lanka

8. Eastern Arc and Coastal Forests of Tanzania/
Kenya

These eight 'hottest hot spots', appear at least three

times in the top ten listings for each factor.

15.11.2. Indian Biodiversity Hot Spots.

r There are 4 biodiversiryhot spots present in India.

They are:

r. The Himaiayas

z. Indo- Burma and

3. The western Ghats & Sri Lanka

4. Sunderland

r. The Eastern Himalayas Hot Spot

About the region:

r The Eastern Himalayas is the region encompassing

Bhutan, northeastefn India, and southern, central,

and eastern Nepal. The region is geologically
young and shows high aititudinal variation.

r The abrupt rise of the Himaiayan Mountains from

less than Soo meters to more than 8,ooo meters

results in a diversity of ecosystems that range

from alluvial grasslands and subtropical broad leaf

forests along the foothills to temperate broad leaf

forests in the mid hills, mixed conifer and conifer

forests in the higher hills, and aipine meadows

above the tree line.
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a. lndo-Burma Region:

e The Indo-Burma region encompasses several
countries.

r It is spread out from Eastern Bangladesh to
Malaysia and includes North-Eastern India south
of Brahmaputra river, Myanmar, the southern part
of China's Yunnan province, Lao People's
Democratic Republic, Cambodia, Vietnam and
Thailand.

3. Western Ghats and Sri Lanka:
. Western Ghats, also known as the "Sahyadri

Hills" encompasses the mountain forests in the
southwestern parts of India and highlands of
southwestern Sri Lanka.

r The entire extent of hotspot was originally about
1,82,5oo square kms, but due to tremendous
population pressure, now only 12,445 square Km
or 6.80/o is in pristine condition.

o The wide variation of rainfall patterns in the
Western Ghats, coupled with the region's complex
geography, produces a great variety of vegetation
types.

r These include scrub forests in the low-lying
rainshadow areas and the plains, deciduous and
tropical rainforgsts up to about 1,5oo meters, and

a unique mosai'c of montane forests and rolling
grasslands above r,5oo meters.

r In Sri Lanka diversity includes dry evergreen
forests to dipterocarpus dominated rainforests to
tropicai montane cloud forest.

I5.I2. BIODIVERSITY COLDSPOTS
I Areas that have relatively low biological diversity

but are also experiencing a high rate of habitat
1oss. Although a biodiversity coldspot is low in
species richness, it can also be important to

. 
conserve, as it may be the only location where a
rare species is found. Extreme physical

environments (Iow or high ternperatures or
pfessures, or unusual chemical composition)
inhabited by just one or two specially adapted

species are coldspots that warrant conservation

because they represent unique environments that
are biologically and physically interesting.

5.I3. 'MARINE MEGA FAUNA STRANDING

GUIDELINES'
aim to improve coordination between various
independent governments and civil societies
responding to marine stranding, research and

management, data.sharing and thus promote inter-
sectorai coordination in the conservation of marine
animals.

. to prepare a dalabase on cetacean sighting and

stranding across the country, and help set up a

national stranding centre and in the state with
district/local coordinator with high stranding and

bycatch cases.

o The role of a marine wildlife stranding network is
to inform, rescue/rehab, collect biological
information and if possible, ascertain cause of
death of animals.

r A Lrasic marine stranding network will consist of
first responders, forest guard, divisional forest
officer, government official veterinary and marine
police.

r A first responder keeps a live individual
comfortable and a dead individual from getting
washed back into the sea and helps the scientists,

veterinarians and the departments in data
collection or rescue release operations.

r In case of live stranding, where the animal can be

released into the se4, theY will be tagged'

r for long-term conservation of marine species ahil

their habitats

15.14. WONTO HERITAGE SITES
o World Heritage Sites means "Sites arry of various

areas or objects inscribed on the United Nations

Educational, Scientific, and Cultural Organisation

(UNESCO) l{orld Heritage List".

r The sites are designated as having outstanding

universal vaiue under the Convention concerning

the Protection of the World Cr.rltural and Natural

Heritage.
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. This Convention, which was adopted by the
UI{ESCO in ry7e (and enforced in 1975) provides
a framework for international cooperation in
preserving and protecting cultural treasures and
natural areas throughout the world.

r The convention defines the kind of sites which can
be considered for insription of the World heritage
list (ancient monuments, museums, biodiversity
and geological heritage etc.,), and sets out the
duties ofthe State Parties in identifying potential
sites and their role in protecting them.

r Although many World Heritage sites fall into
either the 'cultural' or ,natural,categories, 

a
particularly important aspect of the convention is
its ability to recognise ladscapes that combine
these values, and where the biological and physical
aspects of landscape have evolved alongside
human activity.

r The first list of World Heritage stare was published
in 1978.

r The Worid Heritage Convention reiterates that the
protection on sites should be dovetailed with
regional planning programmes. This is not
happening always. (Agra city developments do not
go well the conversation of Taj Mahal is a point).

\r "Natural heritage sites are restricted to those
natural areas that

r. furnish outstanding examples of the Earth,s
record oflife or its geologic processes.

z. provide excellent examples of ongoing ecologi-
cal and biological evolutionary processes.

3. contain natural phenomena that are rare,
unique, superlative, or of outstanding beauty
or

4. furnish habitats or rare endangered animals or
plants or are sites of exceptional biodiversity,,.

o' Until the end of zoo4, there were six criteria for
cultural heritage and four criteria for natural
heritage. in zoo5 this was modified so that there
is only one set of ten criteria. Nominated sites
must be of "outstanding universal value" and meet

at least one ol the ten criteria. The criferia are
given below.

15.14.1criteria

L "to represent a masterpiece of human creative
genius";

IL "to exhibit an important interchange of human
values, over a span of time or within a cultural
area of the world, on developments in architecture
or technology, monumental arts, town-planning
or landscape design?".

III. "to bear a unique or atleast exceptional testimony
to a cultural tradition or to a civilization which
is living or which has disappeared?;

IV. "to be an outstanding example of a iype of
building, architectural or technological ensembie
or landscape which illustrates a significat stage(s)
in human history";

V. "to be an outstanding example of a traditional
human settlemnet, land-use, or sea-use, which is
representative of a culture (or cultures), or
human interaction with the environment
especially when it has become vulnerable under
the impact of irreversible change,';

VI. "to be directly or tangibly associated with events
or living traditions, with ideas, or with beliefs,
with artistic and literafy works of outstanding
universal significance. (The Committee considers
that this criterion should preferably be used in
conjunction with other criteria).

VIL "to contain superlative natural phenomena.or
areas of exceptional natural beauly and aesthetic
importance";

VIII."to be outstanding examples representing major
stages of Earthk history, including the record of
life, significant on-going geological processess in
the development of landforms, or significant
geomorphic or psysiographic features";

IX. "to be outstanding examples representing
significant ongoing ecoiogical and biological
processes in the evolution and development of
terrestrial, fresh water, coastal and marine
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ecosystem and communities of plants and
animals";

X. 'to contain the most important and significant
natural habitats for insists conservation of
biologicai diversity, including those containing
threatened species of outstanding universai value

from the point ofview of science or conservation.

r The UNESCO funds numerous efforts to preserve

and restore Worid Heritage Sites in developing

nations. It maintains also a List of World Heritage

Sites in developing nations. It maintains also a List

of World Heritage in danger facing threat of
poliution and other natural hazards. Sites subject

to unusual levels of pollution, natural hazards, or

other problems may be piaced for restoration.

Such designated sites facilitate promotion of
tourism.

World Heritage Forests

This report was jointly released by UNESCO, the
World Resources Institute (WRI), and the
International Union for Conservation of Nature

OUCN),

Report provides the first global scientific assessment

of greenhouse gas emissions and sequestration by

forests in UNESCQ World Heritage sites (WHS). Most

of the Worid Heritage Forest carbon is stored in

tropical sites.Report estimates that forests across

WHS removed approximately rgo million tonnes of

COz per year between 2oo1 and zozo from the

atmosphere.

International Year of Biodiversity

c The United Nations declared 2o1o to be the

International Year of Biodiversity. It is a celebration

of life on earth and of the value of biodiversity for

our lives.

International Day for Biological Diversity - zz

May

r The United Nations proclaimed May zz as The

lnternational Day for Biological Diversity (lDB) to

increase understanding and awareness of
biodiversity issues.

r Initially zg December (the date of entry into force

of the Convention of Biological Diversity), was

designated The Internationai Day for Biological

Diversity by the UN General Assembly in late t993.

r In December zooo, the UN General Assembly

adopted ze May as IDB, to commemorate the

adoption of the text of the Convention on zz May

rggz by the Nairobi Final Act of the Conference for

the Adoption of the Agreed Text of the Convention

on Biological Diversify.

'!
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15.1. PROJECT TrGER

A potential example of conservation of a highiy

f-f endangered species is the Indian Tiger
I L(Panthera tigris). The fall and rise in the
number of Tiger population in India is an index of the
extent and nature of conservation efforts.

It is estimated that India had about 40 ooo tigers in
rgoo, and the number declined to a mere about r8oo
in ry72.

Hence, Project Tiger centrally sponsored scheme was
launched in tg73 with the following nbjectives:

. To ensure maintenance of available population of
Tigers in India for scientific, economic, aesthetic,
cultural and epological value

. To preserve, for all times, the areas of such
biological importance as a national heritage for the
benefit,'education and enjoyment of the people

Aim
(i) Conservation ofthe endangered species and

(ii) Harmonizing the rights of tribal people living in
and around tiger reserves

16.r.r. Tiger Reserve
r Tiger reserves are areas that are notified.for the

protection of the tiger and its prey, and are

governed by Project Tiger rvhich was iaunched in

the country in 1973.

r Initially g tiger reserves were covered under the

project, and has currently increased to 54, falling
in rB States (tiger reserve States).

r The State Government shall, on recommendation
nf the National Tiger Conservation Authority,
notify an area as a tiger reserve.

A Tiger reserye includes:

a) Core zone

r Critical tiger habitat areas established, on the

basis of scientific and objective criteria.

r These areas are required to be kept as inviolate
for the purpose$ qf tiger conservation, without
affecting the rights of the Scheduled Tribeijor
such other forest dwellers,

r These areas are notified by the State Covernment
in consultation with an Expert Committee
(constituted for that purpose)

b) Buffer zone

r Peripheral area to critical tiger habitat or core

area, where a lesser degree of habitat protection

is required to ensure the integrity of the critical
tiger habitat with adequate dispersal for tiger
species.
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r it aims at promoting co-existence between wiidlife
and human activity with due recognition of the
livelihood, developmental, social and culturai
rights of the local people.

r The limits of such areas are determined on the
basis of scientific and objective criteria in
consultation with the concerned Grain Sabha and
an Expert Committee constituted for the purpose.

r No alteration in the boundaries ofa tiger reserve
shall be made except on a recommendation of the
National Tiger Conservation Authority and the
approval of the National Board for Wiid Life.

r No State Government shall de-notify a tiger
reserve, except in public interest with the approval
of the National Tiger Conservation Authoritv and
the approval of the hiationai Board for Wild Life,

19:r.? .National Tiger Conservation Authority
{NTCA):
o The Amendment Act of zoo6 provides for the

constitution of a statutory authorify known as the
National Tiger Conservation Authority to aid in
the implementation of measures for the
conservation of the tiger.

Powers and functions:
r. To approve the Tiger Conservation plan prepared

by the State Government

z. To evaluate and assess various aspects of
sustainable ecology and disallow any ecologicaily
unsustainable land use such as mining, industry
and other projects within tiger reserves

3. To lay down normative standards for tourism
activities and guidelines for project tiger frorn
time to time for tiger conservation in the buffer
and core area of tiger reserves and ensure their
due compliance

4. To provide information on protection measures
including future conservation plan, estimation of
population of tiger and its natural prey species,
status of habitats, disease surveillance. mortality
survey, patrolling, reports on untoward
happenings and such other management aspects
as it may deem fit including future plan of
conservation

5. To ensure that tiger reserves and areas linking on
protected area or tiger reserve with another
protected area or tiger reserve are not ciiverted
for ecologically unsustainable uses, except in
public interest and with the approval of the
National Board for Wild Life.

6. To facilitates and support tiger reserve
management in the State for biodiversity
conservation initiatives through eco-deveiopment
and peoples participation as per approved
management plans, and to support similar
initiatives in adjoining areas consistent with the
Central and State laws

7. To ensure critical support including scientific,
information technology and legal support for
better impiementation of the tiger conservation
plan

8. To faciiitate ongoing capacity building program
for skill development of officers and staff of tiger
reserves

16.r.3. Estimation of Tiger Populations
r The process of estimating the nurnber of tigers in

a given area is called '"Iiger census.'

r This exercise provides us with an estimate of tiger
number, density and change in tiger indices - a
rneasure of tiger occupancy in a given area.

r it is conducted at regular intervals to know the
current tiger populations and population trends.

r Besides estimating the number of tigers the
method also helps to gather information on the
density of the tiger populations and associated
prey'

r The most commonly used technique in the past
was'Pugmark Census Technique'. In this method
the imprints of the pugmark of the tiger were
recorded and used as a basis for identification of

ffi All Rights Reserved. No part of this material nar- be reproduced in any forn or b1- anv means, without permission in r{riring.

E#I N0 n;a

Do you know?

No.t'wo tigers Au"r exactly the same pattern of
stripes. Tigers live alorre, exee,pt flCIrmotireistud
their young. A male and female tiger ionte together
to mate, arld then go rheir separate ways.

\



5I{ANKAR

individuals. Now it is largely used as one of the
indices oftiger occurrence and relative abundance.

I Recent methods used to estimate the numbers of
tigers are camera trapping and DNA finger-
printing.

r In camera trapping, the photograph of the tiger is
taken and individuals are differentiated on the
basis of the stripes on the body.

o In the latest technique of DNA fingerprinting,
tigers can be identified from their scats.

aoro Assessment Methodology

o The All India Tiger Estimation exercise is one of
the most crucial components of our national tiger
conservation efforts.

. Since zoo6, this monitoring exercise is being
undertaken every four years.

r This report presents the results of the zoro
National Tiger Assessment, undertaken through a
best-in-class scieatific process.

r This presents an estimate of India's current tiger
population and a broader assessment of our tiger
landscapes.

r The three phases ofthetigerestimation procedure

are as foliows:

o Phase r: Field data collected at the beat-level
(i.e. the pnimary patrolling unit) by trained
personnel using a standardised protocol.

r Phase z: Analysis of habitat status of tiger
forests using satellite data,

r Phasq 3: Camera trapping was the primary
method used, rt'here individual tigers were

identified from photographs based on their
unique stripe patterns. This information was

analysed using a well established scientific
framework. Camera trapping was carried out

by teams of wildlife biologists and local forest
personnel.

r Based on the tiger numbers recorded in sampled
' sites, an estimate for other contiguous tiger-

occupied landscapes, was made. For this,
additional information such as tiger signs, prey

availability, habitat conditions and human
disturbance was used. Thus, the final estimates

provide a comprehensive and statistically robust

result for the whole country

"Phase IV"
r India has announced a major expansion of its tiger

monitoring programme, through 'Phase IV' of the

national tiger estimation programme.

r This initiated intensive, annual monitoring of
tigers at the tiger reserve ievel, across protected

areas in the country, from November 2011.

r The methodology is developed by the wildlife
Institute of India (WII) and the National Tiger
Conservation Authority (NTCA), in consultation
with experts, and will use statistically sottnd

procedures to estimate numbers of both tigers and

their prey.

r The tiger monitoring protocol use camera traps,

at a densily of z5 double-sided cameras Per 1oo

square kilometres, and a minirnum trapping effort
of rooo trap nights per 1oo square kilometres.
(Note: Tiger reserve - see appendix)

r This will provide a yearly indication of the status

of critical tiger populations around the country,

and will be critical to long-term management and

conservation of tiger populations.

. Prey population monitoring will be conducted
simultaneousiy, using Distance sampling
protocols. Distance sampling will be conducted

along line transects already established in phase

I, and will use a minimum of 3o spatiai replicates

for z km each, and a total effort of 3oo km.

Innovations in zoro National Tiger Assessment

r The zoro National Tiger Assessment has several

innovations over previous assessments. These

include:
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r Partnerships with civil society organizations
r Local communities involved in data collection

and analysis.

r Genetic analysis to estimate tiger populations
from faecal samples.

r Along with tigers, co-predators, prey, and
habitat qualiry assessed.

r Pioneering attempt to estimate tiger
populations in Sunderbans Tiger Reserve (West
Bengal) using satellite telemetry and sign
surveys.

: First estimation of tiger population in Sahyadri
Tiger Reserve (Maharashtra).

Tiger Population Estimates
r The same scientifically robust methods were

consistently used in zoo6 and zoto. This enabled
comparison of results from both estimation
exercises and in understanding the trend in tiger
numbers.

r The estimated tiger population in zoo6 was 1411

and due to conservation efforts it has steadily
increased and the tiger population was 17o6 in the
aolo tiger estimate and ezz6 tigers in aor4 tiger
census.

All India Tiger Estimation - zozz
r Record for beirig world largest camera trap wildlife

survey again after zor8.
r India has nearly 750/o of World Tiger population.

c According to the fifth cycle of All India Tiger
Estimation - 2or8, the count of tigers in India has
risen to 3o8o. Madhya Pradesh has the highest
number of tigers at 785, closely followed by
Karnataka at 563 with Uttarakhand at number 3
with 56o tigers.

. Central India and the Shivalik Hills and Gangetic
Plains witnessed a notable increases in tiger
population, particularly in the states of Madhya

. Pradesh, Uttarakhand, and Maharashtra.

. Howeve.r, certain regions, such as the Western
Ghats, experienced localized declines, necessitating
targeted monitoring and conservation efforts.

r Some states, including Mizoram, Nagaland,

Jharkhand, Goa, Chhattisgarh, and Arunachal
Pradesh, have reported disquieting trends with
small tiger populations.

. India achieved its commitment to the St.Petersburg
Declaration, of doubling Tiger popuiation, much
in advance to the zozz deadline.

16.r.4 International Cooperation
r India has a Memorandum of Understanding with

Nepal on controlling trans-boundary illegal trade
in wildlife and conservation, apart from a protocol
on tiger conservation with China.

r The process is on for bilateral protocol with
Bangladesh, Bhutan & Myanmar.

o A Global Tiger Forum of 'l-iger Range Countries
has been created for addressing international
issues related to tiger conservation.

Asian Ministerial Conference on Tiger
Conservation, ' r l

r 'Ihe New Delhi Resolution on Tigertonservation
was adopted by the 3rd Asian Ministerial
Conference on Tiger Conservation.

r The salient features of the Resolution inciude:
recovery of tiger in low density protected areas by
three Rs - Restoration, Reintroduction and
Rehabilitation, acceleration of the implementation
of Globai Tiger Recovery Programme, which
includes habitat improvement and antipoaching
surveillance through modern technology, aiign
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development and tiger conservation by ensuring
intensive participation of locals and other
stakeholders, promotion of tiger habitats to
provide ecosystem service, economic growth and

addressing ciimate change and strengthening
cooperation to combat wildlife crime.

r This is the third conclave, with the earlier ones

being held at Hua Hin, Thailand (aoro) and
Thimpu, Bhutan (zorz), besides the Tiger Summit
at St Petersburg in eoro. Tiger Range Countries

include Bangladesh, Bhutan, Cambodia, China,

Indonesia, India, Lao PDR, Maiaysia, Myanmar,

Nepal, Russian Federation, Thailand, Vietnam.

16.r.5 CAITS

r CAITS is a set of criteria which allows tiger sites

to check if tfeir management will lead to

successful tiger conservatinn.

r Officially launched in zor3, it sets minimum

standards for effective maragement of target

species and encourages assessment of these

standards in relevant conservation areas'

r The t4 Tiger Reserves in India which received the

accreditation of the Global Conservation

AssuredlTlger Standards (CAITS).

r Conservation Assured i Tiger Standards (CAITS)

has been agreed upon as accreditation tool by the

. global coalition of Tiger Range Countries (TRCs)

and has been developed by tiger and protected

area experts in rB tiger bearing states of the

country.

16.2 PROJECT LION
. Increase in the number of Asiatic lions in Gujarat's

Gir forest from 523 in zr:r5 to tts 674 in zozo.

r Lion relocation has been talked since 1995, when

the Kuno Wildife Sanctuary was identified as an

alternate site. The motive behind flnding a

relocation site for the species is because the

population in Gir has low genetic diversity,
making it vulnerable to threats of extension from

epidemics. The proposal sought to create free-

ranging lion population within Gujarat and

in other states to counter this probiem. The

Supreme Court also issued a order in aor3

directing the state to relocate lions to the Kunr:-

Palpur Wiidlife SanctuarY.

o the CSIR-Centre for Cellular and Molecular

Biology, Hyderabad sequenced the entire genome

of the Asiatic lion and it has shown them to be

lacking genetic diversity in comparison to other

lion populations and historical samples of Asiatic

lions.

r Six new sites apart from the Kuno-Palpur Wildlife

Sanctuary have been identified under Project Lion

for possible lion relocation in the future include:

r. Madhav National Park, Madhya Pradesh

z. Sitarnata Wildlife Sanctuary, Rajasthan

3. Mukundra Hills Tiger Reserve, Rajasthan

4. Gandhi Sagar Wildlife Sanctuary, Madhya

Pradesh

5. Kumbhalgarh,Wildlife Sanctuary, Rajasthan

6. Jessore-Balaram Ambaji Wl$,and adjoinirig

laadscape, Gujarat

r Central Government launched "Asiatic Lion

Conservation Project" for three financial years

zor8-zr with an aim to protect and conserve the

world's last ranging free population of Asiatic Lion

and its associated ecosystem.

r The project will be funded from the Centrally

Sponsored Scheme- Development of Wildlife
Habitat (CSS-DWH) with the contributing ratio

being 6o:4o of Cenhal and State share.
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. The Asiatic Lion, endemic to Gir iandscape of
Gujarat, is one of the zr critically endangered
species identified by the Minisry for taking up
recovery programmes. Asiatic Lion, being listed in
Schedule-l of Wildlife (protection) Act, 1972, to be
accorded the highest degree of protection.

r This project has "species Conservation over a
large landscape" approach. Besides this approach,
the Greater Gir Region (GGR) is being divided into
various zones and management approach of ,.Zone

Plans and Theme plans,, for the conservation of
the Asiatic Lion.

16.3. PROJECT ELEPHANT
r Project Elephant was launched in February, rggz

as centraily sponsored scheme to assist states
having free ranging populations of wild elephants
and to ensurd long term survival of identified
viable populations of elephants in their ndtural
habitats.

r The Project is being mainly implemented in i3
States / UTs , viz. Andhra pradesh, Arunachal
Pradesh, Assam, Jharkhand, Karnataka, Kerala,
Meghalaya, Nagaland, Orissa, Tamil Nadu,
Uttaranchal, Uttar pradesh and West Bengal.
Small support is also being given to Maharashtra
and Chhattisgarh.

. States are being given financial as weli as technical
. assistance in achieving the objectives of the

Project. Help is also provided to other states with
small populations of elephants for the purpose of
census, training of field staff and mitigation of
human-elephant conflict.

Objectives:
r To protect eiephants, their habitat & corridors
r To address issues of man-animal conflict
r Welfare of domesticated elephants

Aim
r Ecologically restoring the natural haLritats and

migratory routes of the elephants

r Mitigation of the increasing conflicts berween man
and elephants in important habitats and
moderating the pressures of human and domestic
stock activities in important elephant hatritats.

r Developing scientific and plannecl management
measures for conservation of elephants.

r Protecting the elephants from poachers and other
unnatural causes of death and preventing illegal
ivory trade is also one ofthe major concerns ofthe
Elephant Project in India

r Researching on issues related to elephants and
creating public awareness and education programs
for it.

o Eco*development and Veterinary care for the
elephants.

r [t also aims at maintaining health care and
breeding of tamed eiephants.

r (Elephant reserve of India see appeodix)
r The Project Tiger division has been merged with

Project Elephant and a new division with the name
'Project Tiger and Elephant Division, has been
created under the Ministry of Environment, Forest
and Climate Chanle (IAoeraCC). .:

16.3.r. Elephant Corridor
r An elephant coridor is defined as a stretch/

narrow strips offorested (or otherwise) land that
connects larger habitats with elephant populations
and forms a conduit for animal movement
between the habitats. This movement heips
enhance species survival and birth rate.

. There are 1So identified elephant corridors in
India.
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. Out oftotal r5o corridors, 32 were in south India,
rz in north-western India, 3z in central India, z6
in northern West Bengal and 48 in north-eastern
India.

r Of the total, 77.3 per cent is regularly used by
elephants. About one-third is of ecologically high
priority and remaining two third of rnedium
prioriry.

. Fragmentation of elephant habitat was severe in
northern West Bengal followed by north-western
India, north-eastern India and central India
respectively. The least fragmentation was noted in
south India.

r In south India, 65 per cent of the corridors are in
protected area or in reserved forests.

. go. per cent in central India are jointly under
forest, agriculture and settlements, Only ro per

cent are completely under forest area.

r Nationally, only z4 per cent of the corridors are
under complete forest cover.

16.3.2. Threats to Elephant Corridors
o The primary threat is the Habitat loss leading to

fragmentation and destruction caused by
developmental activities like construction of
buildings,roedq, railways, holiday resorts and the
fixing solar enelgized electric fencing, etc.

r Coal mining and iron ore mining is the two "single

biggest threats" to elephant corridors in central
India.

r Orissa,Jharkhand and Chhattisgarh, are mineral-
rich states, but also have the highest number of
eiephant corridors in the country, which makes
them known for elephant-man conflicts.

r There is also a serious poaching probiem, as

elephant ivory from the tusks is extremely
valuable.

o . Elephants need extensive grazing grounds aad

most. reserves cannot acco*rmodate them. If
protected areas are not large enough, elephants

may search for food elsewhere. This often results

in conflicts with humans, due to elephants raiding
or destroying crops.

16.3.3. Mitigation
r Fusion of the corridors with nearby protected

areas wherever feasible; in other cases, declaration
as Ecoiogically Sensitive Areas or conservation
reserves to grant protection.

r During the process of securing a corridor,
monitoring for animal movement have to be

carried out; depending on the need, habitat
restoration work shall also be done.

r Securing the corridors involves sensitizing local
communities to the option of voluntarily relocation
outside the conflict zones to safer areas. It would
also have great conservation value, preventing
further fragmentation of the continuous forest
habitat by encroachment from urban areas, as well

as providing continued refuge for tiger, elephant,
sambar, marsh crocodile, gharial and many
species of bird.

16.3.4. Monitoring of lllegal Killing of
Elephants (MIKE) Programme
r Mandated by COP resolution of CITES, MIKE

program started inrSouth Asia in the year zoo3

with following purpose - 'I
o To provide information needed for elephant range

States to make appropriate management and

enforcement decisions, and to build institutional
capacity within the range States for the iong-term
management of their elephant populations

Main objectives

1. to measure levels and trends in the illegal hunting
of elephants;

z. to determine changes in these trends over time;
and

l"
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3. to determine the factors causing or associated
with such changes, and to try and assess in
particular to what extent observed trends are a
result of any decisions taken by the Conference of
the Parties to CITES

r Under the programme data are being collected
from all sites on monthly basis in specified MIKE
patrol form and submited to Sub Regional Support
Office for South Asia Programme located in Delhi
who are assisting Ministry in the implementation
of the progremme.

r It also plants to build capacity of protection and
law enforcement agencies at the ground level, and
advocate for policies favor"iring the pachyderms
(the elephant).

I Recommended by the elephant task force (ETF)
constituted by the ministry last year, the campaign
to "Take Gajah {the elephanr) to rhe prajah (the
people)" aims to spread awareness and encourage
people's participation in elephant conservation
and welfare-

16.3.5. Haathi Mere Saathi
r Haathi Mere Saathi is a campaign launched by the

Ministry 0f environment and forest (MoEF) in
partnership with the wildlife trust of India (WTI).

r To improve conservation and welfare prospects of
the elephant - India's National Heritage Animal.

r The campaign was iaunched at the ..Elephant- g,'

Ministeriai meeting held in Delhi on z4th May
201l. \

r The E-8 countries comprise of India, Botswana,
the Republic ofCongo, Indonesia, Kenya, Srilanka,
Tanzariia, and Thailand.

o This pu'bli. irriti"tive was aimed at increasing
awareness among people and developing
iriendship, companionship between people and
elephants.

The campaign mascot ,Gaju,.

o The campaign focuses on various target audience
groups including locals near eiephant habitats,
youth, policy rnakers, among others.

i It envisions setring up of Gajah (the elephant)
centres in eiephant landscapes across the counlry
to spread awareness on their plight and invoke
peopie's participation in addressing the threats to
them.

r The Asian elephant is threatened by habitat
degradation, conflicts and poaching for ivory.
These threats are more intense in India lvhich
harbours more than 5oo/o of worlds Asian elephant
population.

c India has about z5ooo elephants in the rvilcl.
Despite this seemingly large number, the elephant
particularly the tuskers (male), in lndiii is as
threatened as the tiger. There arejust about tzoo
tuskers left in the country.

163.6. Elephant - I Ministerial Meeting
r The E-8 ministerial meeting represented reqions

with all 3 species of elephants, r iz.,

l. Elephas maximus (Asian elephant)

2. Loxodonta africana (African Bush Elephant)

3. Loxodonta cyclotis (African Fbrest Elephant)

r The participants inciuded policy makers,
conservationist, scientists, historians, art and
culture experts among the participating countries.

r Discussions covered a wide range of issues
categorised under three basic themes.

r. Science and conservation

Tiger, faces threat of extinction, whereas the
elephant faces threat of attrition. The elephant
numbers have not increased or decreased
drastically but there is a increasing pressure on the
elephant habitats and it is a serious concern which
has to be addressed by involving people in elephant
conservation and welfare through this campaign.
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2. Management and conservation

3. Cultural and Ethical perspectives of conserva-

tion

r The E-8 countries besides resolving to take

necessary steps in the direction of elephant

conservation also decided to actively pursue a

common Agenda to ensure a long term welfare

and survival of all species of elephants in all range

countries.

r To realise this global goal, the meeting has called

upon all range countries tojoin hands under

r the umbrella of elephant-5o:so forum. It is the

shared vision of 5o states to promote conservation,

management and welfare of elephants in the next

50 years.

t6$.7, E-5o:5o forum
r The E-B countries decided to hold the rst

International Congress of E-5o:5o forum in early

2013 at New Delhi, India for adopting a common
global vision on conservation, management and

welfare ofelephants across all range countries.

16.4. PROJECT VULTURE
India has nine species of vultures in the wild. They

are the

r. Oriental White-backedVulture (Gyps bengalensis),

z. Slender billed Vulture (Gyps tenuirostris),

3. Long billed Vulture (Gyps indicus),

4. Egyptian Vulture (Neophron percnopterus),
'5. 

Red Headed Vulture (Sarcogyps calvus),

6. Indijn Griffon Vulture (Gyps fulvus),

7. Himalayan Griffon (Gyps himalayensis),

B. Cinereous Vulture [Aegypius monachus) and

9. Bearded Vulture or Lammergeier (Gypaetus

barbatus).

r Decline of vulture populations in lndia was first
recorded at the Keoladeo Ghana National Park,

Rajasthan
r The decline of Gyps genus in india has been put

ar. g7a/a (over a 12 year period) by zoo5.

r Similar declines have occurred in other countries

in Asia, including Nepal and Pakistan.

r ln India the population of three species i.e. White-

backed Vulture, Slender billed Vulture and Long

billed Vulture in the wild has declined drastically
over the past decade.

r Red-heade<i vulture or king vulture, Slender billed

Vulture and Long billed Vulture are listed as

crltically endangered.

r Populations of Egyptian vultures and White-

backed Vulture have also undergone decline in

India and are now classified as Endangered.

. It is initially thought the drastic decline in
population was due to non-availability of food

(dead livestock) or an unknown viral epidemic

disease, but later on confirmed that decline in

population was due to the drug diclofenac.

16.4.r. Diclofenac Sodium as the Probable
Cause

o Diclofenac is a non-steroidal anti-inflammatory
drug (NSAID) administered to reduce

inflammation and to reduce pain in certain

conditions.

r NSAIDs are associated with adverse kidney (renal)

failure which is iaused due to the reductioo in

synthesis of renal prostaglandins

. Vultures which were unable to Lrreak down the

chemical diclofenac, suffer from kidney failure

when they eat the carcass of animais which have

been administered rvith the drug - Diclofenac

r Visceral gout, an accumulation of uric acid within '
tissues and on the surfaces of internal organs' was

observed in 85olo of dead vultures found' Death

caused by renal failure, which is knc,'wn to occur

as a result of metabolic faiiure or toxic disease'
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r "Neck drooping" , vulture exhibit this behaviour
for protracted periods oyer several weeks before
collapsing and falling out of trees or just prior to
death. It is the only obvious behavioural inJication
that birds are ill. Neck drooping is also reported
in healthy birds under hot conditions.

r6.4.a. Meloxicam - An Alternative
r Meloxicam is a second 6leneration NSAID and

rated better than Diclofenac for the treatment of
livestock, with reduced ris,k of side effects, and is
also approved for human use in more than 7o
countries. Meloxicam is licensed as a veterinary
drug in India, Europe and USA.

16.4.3. Banned but still in use
r The Indian Covernment in May zoo6 banned the

veterinary use of diclofr:nac. Unfortunately, the
ban didn't reach far enough and human forms of
diclofenac were used to treat sick cattle.

r One particular problenr is that the human form of
diclofenac is much cheaper than alternative drugs
like meloxicam which have been safety tested for
vultures.

16.4.4. Significance of vultures in India
o Scavenging on qnimal carcasses of animals and

thereby helping ileep the environment clean;
r Disposal of dead bodies as per the religi<ius

practices of the parsi community.
r Vultures art the primary removers of carrion in

India and Africa.

16.4.5. Without vultures
r Equilibrium between populations of other

scavenging species will be affected.
e Result in irrcrease in putrefying carcasses.
. Movement of Feral dogs into carcass dumps

increasing the spread of diseases such as rabies,
anthrax,

r Tiaditional custom of the parsis of placing their
dead in the 'Towers of Silence, for vuliures Io feed
upon will be affected.

o Life will be much harder for local hide and bone_
collectors, who rely on cleaned carcasses in order
to earn a living.

16.4.6. Vulture Safety Zones
r The coilcept of a VSZ is unique for the Asian

continent but similar VSZ are in operation in both
Europe and Africa.

o Aim of developing VSZs is to establish targeted
arr'u'areness activities surrounding r5o km radius
of vultures' colonies so that no diclofenac or the
veterinary toxic drugs are found in cattle
carcasses, the main food of vultures(to provide
safe food).

r The VSZ is spread around in several hundred
kilometers covering the Jim Corbett in
Uttarakhand, Dudhwa and Kartarniaghat forest
reserves in UP which is adjoining the Indo-Nepal
border. Nepal has already set up VSZ on the lndian
borders.

t6.4,7.\SZ's provide:
r A safe source of food that is free of contamination

from veterinary drugs, poisons and other
agricultural chemic4ls.

r Extra food close to breeding colonies, this helps to
increase their breeding success by improving the
survival chances of the young vultures.

o Additional food, such as bone fragments, which
can be supplied to breeding birds.

r Help to reduce the risk ofspreading diseases.

r A place for scientists to study the biology and
ecology of these threatened species.

. An opportunity to raise public awareness on
vulture conservation and to raise funds.
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r An excellent opportunity for eco-tourists to
observe these magnificent birds.

16.4.8. Zones

r. The zone between Uttarkhand to Nepal, which
spans from Corbett to Katriya Ghat, a Tarai beit,

covering 3o,ooo square kilometers will be

earmarked as Vulture Safe zone. Slender-billed
vulture and white-backed vulture are found in
this area, which is marshy grassland, savannas

and forests.

z. Similarly, a belt berween Dibrugarh in Assam to
North Lakhirnpur in Arunachal Pradesh will also

be conserved as a vulture safe zone where
slender-billed and white-backed species of
vultures are found.

3. The third zone would be in central lndia, covering
Chha[isgarh, where white-backed and long-billed
vultures are found.

16.4.9. What have to be done?

r Diclofenac free zones' (DFZ) meant the complete
removal of diclofenac in the identified vulture safe

zones i.e. places where vuiture colonies have been

identified.

16.4.ro. Vulture Restaurants
r At this restaurant, tables are reserved only for the

unique and rare vultures by Maharashtra and
Punjab forqst departments

Aim
r Conserve the fast dwindling vulture population.

. As uncontaminated food shortage is one of the
reasons for vultures'decline, these scavengers will
be fed by serving diclofenac free carcasses of cattle

through restaurants.

r VR includes involvement of local communities in
in-situ conservation, is having dual benefits to
vultures.and t0 our society.

o People inform the forest department in case of the

death of an animal in their village and the

department tests the dead animal for the presence

of diclofenac.

r In their absence the department pays monetary

benefits to the owner of the animai and informer,

transports it to the vulture restaurant.

. Apart from this, whenever a vulture nesting is

found, conservation measures like providing safe

food near nesting trees, constant protection from

all sorts of disturbances, etc,, are put in place

without delay.

Benefits

r Conservation ofvulture from extinction

r Community participation in conservation

r Economic incentive to local cattle breeders

r Phasing out the use of diciofenac

r Awareness

r Dining spots

o Punjab - Kathiore, Chandola and Chamraur

. Maharasra - Gadchiroli, Thane, Nagpur, Nashik,

Raigad districts

r5.4.r. Breeding Centres in India
r Vulture Breeding and Conservation Centre had

already been established at Pinjore, Haryana in
zoor, and Rani, Guwahati (Assam) and another
one has been established at Buxa, West Bengal in
zoo5. The Central Zoo Authority of India has also

committed for supporting 4 such centers in the

zoos at Junagadh, Bhopal, Hyderabad and
Bhubhaneshwar in eto6-o7. ::

o The Ministry of Environment and Foirests (MoEF)

& BNHS-has taken up a program lo release 3o
young vultures from the breeding centre's to the

demarcated safe zones at three places by year

2014.

r Though the breeding facilities had started some

years back, it takes time for the reproductian
amongst vultures. Young vultures take at least four
to five years to fly.
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16.4.12. Measures taken to Conserve Vultures
. The veterinary drug Diclofenac has been banned

by Indian and Nepalese governments.

r Meloxicam, a safe alternative for vultures and
other scavenging birds, is being promoted as an
effective replacement.

r Government of India has formulated a National
Action Plan (zoo6) on Vulture Conservation. The
Action Plan provi.des for strategies, actions for
containing the decline of vulture population
through ex-situ, in-situ vulture conservation.

. Protection status of White backed, Long Billed and
Slender Billed Vultures has been upgraded from
Schedule IV to Schedule I of rhe Wild Life
(Protection) Act, rg7z.

r ' Vultures Safefy Zone.

r Vulture Restaurant sites.

r A 'Vulture Captive Care facility, has been
established at Panchkula.

r The State Governments have been advised to set
up vulture care centres for the conservation of
three species of vultures.

e Captive breeding centers have been established to
secure healthy birds from the wiid for breeding in
captivity for\ purposes of conservation and future
release.

. Awargness raising activities targeting various
groups such as veterinarians, pharmacists, school
children, government agencies, conservation
partners and local communities are being
organized regularly.

r The Ministry for Environment, Forests and
Climate Change launched a Vulture Action plan

zozo-z1 for the conservation of vultures in lhe
country.

16"4.13. India'S Role in Conservation
. Inlil moved a motion in IUCN in zoo4 for vulture

conservation, which was accepted in the form of
the IUCN resolution which called upon Gyps
vulture Range countries to begin action to prevent

all uses of diclofenac in veterinary applications,
and establishment of IUCN South Asian Task Force

under the auspices of the IUCN and range
countries to develop and implement national
vulture recovery plans, including conservation
breeding and release."

16.4.14, Save - Saving Asia's Vultures From
Extinction.
r lt's a consortium of like-minded, regional and

international organizations, created to oversee
and co-ordinate conservation, campaigning and
fundraising activities to help the plight of south
Asia's vultures.

To save three species of Gyps vulture 
.

r Oriental white-backed vulture or White-rumped
vulture

r Long-billed vuiture

r Slender-billed vulture

Partners
. Bird Conservation Nepal, Bombay Natural History

Society (India), international Centre for Birds of
Prey (UK), National Trust for Nature Conservation
(Nepal),, Royal Society for the Prorection of Birds
(uK)

r Asia's first 'Gyps Vulture Reintroduction
Programme' launched at Pinjore. TWo Himalayan
Griffons were released into the wild from the

Jatayu Conservation Breeding Centre, Pinjore.

r The HimalayannGriffon is closely reiated to the
critically endangered resident Cyps spedibs of
vultures but is not endangered.-

16.s. PROJECT ONE HORN RHrNO
One-horned Rhinoceros is also one of the zr species

identified for Recovery programme for criticaliy
endangered species by the MoEFF & CC

Approximatety 750/o of the entire population of
Greater One-horned Rhinoceros now occurs in India
in the three States viz, Assam, Uttar Pradesh and
'West Bengal.
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MoEFF & CC launched the "National Conservation

Strategy for the lndian One-Horned Rhinoceros" with

the goal to repopuiate Rhinoceros population in those

areas also which used to hold the Rhinoceros earlier

by augmenting the existing conservation efforts and

strengthening them through scientific and

administrative measures.

The Ministry and the State Forest Departments of

the Assarn, Uttar Pradesh &West Bengal with support

from other organizations are taking appropriate steps

in accordance with the

New Delhi Declaration was signed after the znd Asian

Rhino raage States Conservation meeting held on

February, 2o1g at MoEF & CC, New Delhi wherein

representatives from Bhutan, Indonesia, Malaysia and

Nepal attended the rneeting besides India.

16.5.r. Indian Rhino Vision zozo
r Indian rhino vision zozo implemented by the

department of environment and forests, Assam

with The Bodo autonomous council as a active

partner. Thelrogramme wili be supported by

WWF - lndia, WWF areas (Asian rhino and

elephant action strategy) programme, the

internaiional rhino foundation (iRF), save the

rhino's campaign of zoological institutions
worldwide and a number of iocal NGOs'

c The vision af this program is to increase the total

rhino foundation in Assam from about 2ooo to

3ooo by the year zozo and to ensure that these

rhinos are distributed over at least 7 protected

areas (PA) to provide long term viability of the

one-horned rhino PoPuiation.

r6.5.a, Why?
. Conc€ntrating so many rhinos in a single protected

area like Kaziranga exposes the species to risks of
calamities (epidemics, floods, massive poaching

attempts). Further, rhinos in Pabitora have

exceeeied carrying capacily and nunbers must be

reduced to protect the habitat and to mitigate the

increasing rhino-human confl icts.

r Rhino species: Greater one-horned rhino
(Rhinr:ceros unicornis)

r Actirrities: Anti-poaching, mr:nitoring,
transiocations, community conservation'

r Translocations are the backbone of the IRV zozo

prograrn

r The goal set was to populate the potential rhino

habitat areas identified viz. Manas NP, Dibru

Saikhowa WLS, Laokhowa - Bura Chapori WLS

with a viable population of rhino through

translocations from Kaziranga NP and Pbbitora

WLS.

. Manas National Park was selected as the first site

for ffanslocation of rhinos.

. Ten rhinos have been released into Ma$as since

2oo8. Ten more rhinos will be moved from

Kaziranga National Park before the end of the

year. Transiocating rhinos will help to create a

viable population of this threatened species.

16.6. PROJECT SI{OW LEOPARD :t:

Snow leopard (ghost of the mountains) an elusive

carnivore found in the high altitude region of rz

countries. They are lndia, Nepal, Bhutan, China,

Mongolia, Russia, Pakistan, Afghanistan, Kyrgyzstan'

Kazakhstan, Tajikistan and Uzbekistan.

in india, they inhabit the higher Himalayan and

Trans- Himalayan landscape in an altitudinal range

between approximately 3,ooo m to 5,4oo m above

MSL, spanning c. loo,ooo kmz (about 50/o of the

global snow leopard range). They are fbund in the
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States/UTs of Ladakh, Jammu & Kashmir Himachal
Pradesh, Uttarakhand, Sikkim and Arunanchal
Pradesh.

The cold-desert ecosystem of the Indian Trans_
Himalaya also supports other unique wildlife, such
as Pallas's cat, Eurasial lynx, black necked crane,
Tibetan gazelle, Tibetan argali and kiang. Due to the
large home range sizes of snow leopard, it,s
considered as the 'flagship, for conservation of the
Indian Himalayas under the Government of India,s
Project Snow Leopard. Ariditionally, since snow
leopards and prey occur in areas outside protected
areas, the Project Snow Leopard adopted a landscape
level participatory approach to snow leopard
conservation, the first of its kind initiative for wildlife
conservation in India

They are categorized as ,Vulnerable, 
by IUCN and in

the Schedule I of the Indian Wiidlife (protection) Act
1972, and rheJ&K Wildlife (prorection) Act r97g. They
are listed in Appendix I of the Convention on
International Trade in Endangered Species (CITES)
and the Convention on Migratory Species (CMS),
affording the highest conservation status to the
species, both globally and in india.
In India, snow leopard is threatened by prey depletion
due to excessive litestock grazing, retribution killing,
poaching, illegal trade, unregulated tourism, clirnate
change, infrastructure development in the mountains
and poor waste management practices leading to
increase in fiee-ranging dog pofulations.

Global protocol for the population Asressment.of
World's Snow Leopards (pAWS) is under the Clobal
Snow Leopard Ecosystem protection program
(GSLEP)

r India has ratified, in zor3, and played an important
role in the Global Snow Leopard and Ecosystem
Protection Program (GSLEP), a high level inter-

.governmental alliance of all the 12 snow leopard
rang€ countries. These Governments have jointly
initiated an effort to conduct population
Assessment of the World's Snow Leopards, or
PAWS.

r Recognizing the importance ol unclerstanding
snow leopard occurrence and status for
conservation planning, the Government of India
has launched India's pAWS effort, referred to herc
as the 'Snow l.eopard population Assessment in
India (SPAI)', which is expected ro iead to
scientifically robust national and statc-wise
population estimates of this enrJangeredand
elusive cat across its high altitucle habitat, both
inside and outside protected areas.

. Snow Leopards are not restricted to protected
areas but spread across the high elevations
Himalayan and Trans- Himalayan regions.

r Gol hosted the 4th Steering Corrn.rittee of thc
GSLEP program in October 2o1g at New Delhi.
This meeting resulted in the ,,New Delhi
Statement" of strengthening the resolve of the
snow leopard range countries towards
conservation of the mountain ecosystems of
Central and South Asia.

Snow Leopard Population Assessment of
India*
r SLPAI is the First National protocol to Enumerate

Snow Leopard Population in India for first time
r SLPAI is a two-step process of field surveys

implemented simultaneously at the state level, for
snow leopard population assessment.

. Step 1 - systematically assess the spatial
distribution of snow leopards (as a function of
habitat covariates). This occupancy-based
approach based on data on sign and intervi'ew
surveys and field and geospatial nrapping would
lead to a refined snow leopard distribution map.

. Step 2 - snow leopard abundance can be estimated
through camera trapping and genetics in habitat
patches (> 5oo sq. km) of iow and high quality, as
a function of heterogeneous density across space.

r The results from the first step ivould inform and
help improve the design ofthe second step.

r Under SPAI, assessments of the population of wilcl
ungulates (prev species) such as blue sheep, ibex,
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argali and others will also be undertaken in
specific locations. The survey will also do
undertake Situation Description of the ecosystem

and Assessment of Threats

India now has rz,85z leopards as compared to the
previous estimate of Tgro conducted zor4. More than
6o0lo increase in population has been recorded. The

States of Madhya Pradesh, Karnataka ancl
Maharashtra recorded the highest leopard estimates
respectively.

16.6.r. Project Soow Leopard -Jan zoog
e The Project Snow Leopard is an Indian initiative

for strengthening wildlife conservation in the
Himalayan high altitudes.

Aim:
. to promote a knowledge-based and adaptive

conseivation framework that fully involves the
local communities, who share the snow leopard's
range, in conservation efforts.

Goal:

o To safeguard and conserve India's unique natural
heritage of high altitude wildlife populations and
their habitats by promoting conservation through
participatory policies and actions.

\
Location:

16"6.2. Why to conserve the high altitude
ecosystem?

r The high altitudes of India (> 3ooo m. to 13o,ooo

km', including the Himalaya and Trans-Himalaya

biogeographic zones) support a unique wildlife
assemblage of global conservation importa nce.

* 'Ihis includes highiy endangered populations of
specres such as the snow leopard, two species of

bears, wolf, red panda, mountain ungulates such

as the wild yak, chiru, Tibetan gazeile, Tibetan

argaii, Ladakh urial, two species of musk deer, the

hangul, three species of goral, serow, and takin,
etc. High altitude lakes and bogs provide breeding
grounds for a variety of avifauna including the

black-necked crane, barheaded Geese, brahminy
ducks, ar:d brcwn-headed gulls, etc.

r India has ratified international agreements
promoting the conservation of high altitude
wildlife species such as the snow leopard.

r In 2oo3, the Convention on Migratory Species

included the snow leopard as a Concerted Action

Species under its Appendix I.

r Similariy, in ao03, the Convention on
International Trade in Endangered Species

(CITES) expanded the scope of the CITES Tiger

Enforcement Task Force to include ali Asian big
cat species including the snow ieopard.

r In both cases, representatives ofthe MoEF played

a vital role in elevating the conservation
prominence of the sfrow leopard internationally.,

r Each state will select one biologically important
site and-develop a science-based, participatory
conservation programrne in that site in the first
five years of Project Snow Leopard. This will be

subsequently expanded to include other
biologically important sites.

16.7 SECURE HIMALAYA
r The project was launched by the MoEF&CC in

collaboration with UNDP. The plan intends to

r All biologically
Himalaydn high

important landscapes in the
altitudes in the states of Jammu

& Kashmir, Himachal Pradesh, Uttarakhand,
Sikkim, and Arunachal Pradesh.

. Project Snow Leopard is designed for all
biologically important habitats within the snow
leopard's range, irrespective of their ownership
(e.g. Protected Areas, common land, etc).

r Forming an estimated 1,29,ooo km'within India,
these areas generally comprise the non-forested
'or sparsely-forested high altitude regions of the
Himalaya and Trans-Himalaya above elevations of

3,ooo m in the Western Himalaya and above

4,ooom in the eastern Himalaya.
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conservs the snow leopards by protecting their
habitats and improve the ecology of |limalayan
ranges and lives of the mountain communities. It
covers Himachal Pradesh, Jammu and Kashmir,
Uttarakhand and Sikkim.

Focus areas

r. Strengthening and improving protected area
network

2. Landscape-1eve1 approach for wildiife
conservation

3. Control of poaching and illegal rade in wildlife

4- Mitigation of human-wildlife conflicts and

5. Managernent of tourism in wildlife areas

16.8. PROJECT CHEETAH
Project.Cheetah is the world's iirst intercontinental
large carnivore translocation programme, conducted
as part of India's conservation program 'Project
Tiger.'

In 1952, the cheetah was declared extinct in India,
making it the sole large wild mammal species to have
gone extinct since the country gained independence
in rg47. This extinction can be attributed to severai
factors, including the widespread captur:e of animals
for activities like coursing, bounties and sport
hunting, extensive habitat conversion, and a

significant,decline in the cheetah's prey population.

Objectives
. Action Plan aims to establish viable cheetah

metapopulation in India that aliows the cheetah

to perform its functional role as a top predator and
provides rpace fcr the expansion of the cheetah
within its historical range thereby contributing tc
its glotral conservation efforts.

r It also airns to introduce at least 5o cheetahs intr:
. various national parks over the next five years

Cheetah reintroduction plan
o Under the umbrella of Project Cheetah, Kuno

National Park in Madhya Pradesh recently

welcomed eight African Cheetahs, consisting of
five females and three males, all originating from
Namibia.

r The other sites recommended for holding and
cnnservation breeding ol cheetah in lndia, in
controlled wild conditions are:

+ Nauradehi Wildlife Sanctuary, Madhya Pradesh

r Gandhi Sagar Wildlife Sanctuary
Bhainsrorgarh Wildlife Sanctuary complex,
Madhya Pradesh

e Shahgarh buige inJaisahner, Rajasthan.

o Mukundara Tiger Reserve,Rajasthan.

Significance

The significance of relocating cheetahs lies in its
potential to:

. Create a Sustainable Cheetah Population in
India: The reiocation aims to establish a thriving
cheetah population that can interconnect and
persist over time.

r Mobilize Resources: This project requires
funding and resources, which can galvanize
efforts for wildiife conservation and generate
employment opportunities.

r Global Conservation Contribution; By

reintroducing cheetahs, lndia participates in
worldwide conservation, aiding the preservation

of this endangered species.

r Boosting Local Livelihootls: Wiidli{e tourism
and c,:nservatiorl initiatives can improve the
income and iivelihoods of local communitles,
garnering their support for conservation.

r Csntribute to Climate Goalsl A balanced
ecosystem with cheetahs as apex predators can

help mitigate the impacts of climate change.

Therefore, the cheetah relocation holds significance

through biodiversity conservation, community
developrnent, and ciimate change mitigation.

16.9. SEA TURTTE PROJECT

Five species ofsea turtles are found in Indian coastal
waters. They are the Olive ridley, Green, Hawksbill,
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Leatherback and t,oggerhead and are protected under

Schedule I of the Wildlife (Protection) Lct, 1972,

Except Loggerhead turtles, the remaining for.ir

species nest along the Indian coastiine and islands of
India. Sea turtles are an indicator of healthy marine
ecosystems and provide a source of revenue fqr local

communities through tourism.

Threats faced by sea turtles in india
r Onshore threats

r loss ofnesting beach

r Natural causes due to erosion, shifting sands,

Ipomoea invasion, cyclones, global warming
and climate change

r Anthropogenic causes due to Casuarina
plantations, sand mining

z coastal deveiopment - Disturbance and loss of
nesting beaches due to construction of ports,
jetties, resorts, industries,etc

3 pollution - light pollution and Marine plastic
debris and pollution caused due to construction
of ports, fish landings, resorts or tourism
activities on 0r near the beach

4 Nest predation by wild predators like jackals, wlld
pigs, etc. as well as by the feral and domesticated

dogs \

r Offshore threats

r {ishing related mortaiity - Bycatch due to near

shore fishing, trawling, gill netting

z Offfshore Oil Explorations - Destruction of
habitat, oii spills, disturbance due to excessive

movement of vessels

3 poliution - Plastics, Oil spills, discharge from
coastal industries and sewage

4 disease - Fibropapillomatosis (external tumors)

.aused by water pollution

16.9.1 Sea.Thrtle Project

r A significant proportion of world's Olive Ridley

Turtle population migrates every winter to Indian

coastal waters for nesting mainly at eastern coast.

r With the objective of conservation of olive ridley

turties and other endangered marine turtles,

Ministry of Environment & Forests initiated tire

Sea Thrtle Conservation Project in collaboration

of UNDP in November, rggg with Wildlife Institute

of India, Dehradun as the Implementing Agency.

c 'Ihe project is being implemented in ro coastal

States of the country with special emphasis in

State of Orissa.

r The pro.iect hashelped in preparation ofinventory

map of breeding sites of Sea Turtles, identification

of nesting and breeding habitats along the shore

line, and migratory routes taken by Sea Turtles,

development of guidelines to safeguard and

rninimiee turtle mortality, development of

nalional and international cooperative and

collaborative action for Sea Turtle Conservation,

developing guideline plans for tourism in sea

turtle areas and developing infrastructure and

human resources fnr Sea T\rrtle Cnnservation.

r One r:f the important achievements have been

demonstration of use of Satellite Telemetry to

locate the migratory route of Olive Ridley Tirrties

in the sea and sensitizing the fishermen and State

Covernment for the use of Tiirtle Exclusion Device

(TEDJ in fishing trawlers to check turtle mortality

in fishing net.

16.9.2. National Marine Tirtle Action Plan
(zozr - z6) ':
Aims to conserve marine turtles, assofiated species

and their habitats for maintaining a healthy marine

ecosystem.

r The action pian is proposed to be adopted at the

Nationai and State Government level wirh
following objectives

r. reduce direct and indirect cause of marine turtle
mortality

z. protect, Conserve and rehabilitate marine turtle
habitats

i
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3. Improve the understanding of marine turtles and
their habitats, through a research, monitoring
and inforrnation exchange;

4. Promote public Awareness and Education cn
conservation of rnarine turtles and their habitats;

5. Enhance livelihoods of coastal communities
through promoting sustainable ecotourism;

6. Enhance national, regional and international
cooperation on marine turtle conservation.

7. To strengthen law enforcement activities

16.10. INDIAN CROCOD]LE
coNsERvATrON PROJECT

r The Indian Crocodile Conservation project has
pulled back the once threatened crocodilians from
the brink of extinction and place them on a good
path ofrecovery. The Project has notjust produced
a large number of crocodiles, but has contriLrute<i
towards conservation in a number of related fields
as well.

Objectives:
. To protect the remaining population of

crocodilians in their naturai habitat by creating
sanctuaries. ,\

r To rebuild natural population quickly through
'grow and release'or 'rear and release'technique
- more,than seven thousand crocodiles have been
restocked - about 4ooo gharial (Gavialis
gangeticus), rSoo mugger (Crocodylus palustris)
and r5oo salt- water crocodiles (Crocodylus
porosus)

. To promote captive breeding,

. To take-up research to improve management.

r To build up a level of trained personnel for better
continuity of the project through training

. imparted at project-sites and through the
(erstr,yhile) Central Crocodile Breeding and
Management Training Institute, Hyderabad.

r To involve the local people in the project
intimately.

16.11. PROJECT HANGUL
o The Kashmir stag (Cervus affinis hanglu) also

called Hangul is a subspecies of Central Asian Red
Deer native to northern India.

r It is the state animal of jammu & kasmir
r This deer lives in groups of two to r8 individuals

in dense riverine forests, high valleys, and
mountains of the Kashmir valley and northern
Chamba in Himachal Pradesh.

r In Kashmir, it's found in Dactrigam National park

at elevations of 3,o35 meters.

r These deer once nurnbered from 'about 
5,ooo

animals in the beginning of the eoth century.
Unfortunately, they were threatened, due to
habitat destruction, over-grazing by domestic
livestock and poaching.

r This dwindled to as iow as r5o animatrs by r97o.
However, the state of Jammu & Kashmir, along
with the IUCN and the WWF prepared a project
for the protection of these animais. It became
known as Project Hangu!. 'i'his brought great
results and the population increased to over 34o
by r98o.

16.12. CAPTIVE BREEDING
. Captive breeding means that members uf a .wild

species are captured, then bred and raised in a

special facility under the care of wildlife biologists
and other expert.

r Bringing an aninml into captivity may repre.ppnt
the last chance to preserve a species in the wild
in these situations:

r When a population drops dangerously, captive
breeding can boost numbers. Captive-produced
young can sometimes be released into the wild
where populations have diminished or
disappeared, yet where suitable habitat remains
to support them.

r When all of the existing habitat is poor quality or
other environmental problems occur, a captive
population can be maintained until the problems
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can be solved or another appropriate habitat can

be found for the animal in the wild.

r When the existing habitat is fragmented, captive

breeding combined with management may provide

the only hope for survival by providing
opportunities for genetic mixing,

r When a group of birds stays in one area of
degraded habitat because they are behaviorally
trapped, captiye breeding and release programs

can help them to expand their range.

r By holding and breeding birds in captivity we
acquire knowledge about them that may be

difficult or impossible to accomplish in the wild.

Sometimes this scientific research provides some

ofthe information necessary to save a species.

r If situation demands reintroduction or
reestablishment in the natural habitat may also

arise.

. E.g. captive breeding of lion tailed macaque in
Arignar Anna Zoological Park, Chennai and in
mys0re zoo,

16.13. PROJECT DOLpHIN
r Dolphins are animals of aquatic ecosystems. They

are faund in th& sea, brackish water and fresh
water. A total of r5 species of marine and harbour
dolphins have been reported from Indian watirs
and coast6. Besides, the lrrawady Dolphins are

found in brackish waters of Odisha. Amongst the
fresh water dolphins, the Gangetic Dolphin is
found in tle Ganges river and its tributaries. Apart
from this, Indus River Dolphins have also been

reported in Indus River in Punjab.

r A1l fresh water, brackish water and marine
Dolphins (Cetaceans) are listed in Schedule-I of the

Wild Life (Protection) Act, r97e, tlereby according

them the highest degree of protection against
hunting..

o Gangetic Dolphin is one of the 17 species ider*ified

for taking up 'Recovery programme of Critically
Endangered Species, under the Centrally

Sponsored Scheme of 'Integrated Development of
Wildlife Habitat'

r National Mission for Clean Canga (NMCG) has

initiated doiphin conservation programme in zot6
to ensure long term survival ofdolphin and other
river fauna.

16.13.r. Ganges Dolphin
o The Ministry of Environment and Forests notified

the Ganges River Dolphin as the National Aquatic

Animal.

r the Gangetic dolphin has been nstified by the

Assam government as the state aquatic animal

t lt can survive oniy in freshwater and is essentially

blind. This mammal hunts by emitting ultrasonic
sounds, which bounce off fish and other prey,

enabling it to osee" an image in its mind.

. As per assessment reports available with the

environment ministry, there are about 3,7oo
Ganges River Dolphins in Indian rivers, of which

Uttar Pradesh has highest. In India, they are

sighted in the deep rivers of Assam, Bihar,

Jharkhand, Madhya Pradesh, Rajasthan, Uttar
Pradesh and West Bengal.

r the Conservation Action Plan for the Gangetl(

Dolphin (zoro-zoeo) launched hy t{oEF & CC

identified threats to Gangetic dolphins and the

impact of river traffic, irrigation canals and

depletion of prey-base on dolphin populations.

r The River Dolphin inhabits the Ganges-

Brahmaputra-Meghna and Karnaphuli-Sangu

river systems of Nepai, India, and Bangladesh.

r It is estimated that their total population is around

z,ooo and they are listed in Schedule I of the

Wildlife Protection Act kszz).
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. The Ganges Dolphin is among the four ,.obligate,,

treshwater dolphins founcl in the world - the other
three are the 'baiji' found in the yangtze River
(China), the 'bhulan' of the indus (pakistan) and
the 'boto' of the Amazon River (Latin America).

r Although there are several species of marine
dolphins whose ranges include some freshwater
habitats, these four species live only in rivers and
lakes.

r The Chinese River Dolphin was declared
functionally extinct by a team of international
scientists in zoo6.

r In lndia, the Ganges River Dolphin is threatened
by river water pollution and siltation, accidental
entanglement in fishing nets and poaching for
their oil.

. 'In 
addition, alterations to the rivers in the form of

barrages and dams are separating populations.
Various organizations, including the WWF-india
in Uttar Pradesh have initiated programs for
conservation and re-introduction of the River
Dolphin.

16.13. z. Conservation efforts-project Dolphin
r MoEF&CC will launch the to-year project to give

impetus to cclnserving and protecting the fast-
depleting spbcies of both river and sea dolphins,
and "strengthen biodiversity, create employment
opportunities and attract tourism".

r It envishges addressing concerns over conservation
and empowering stakeholders, such as the river-
dependent population, in reducing river pollution
and allowing for sustainable fishery and other
river-based livelihood options through scientific
conservation methods.

r "The project will involve conservation of dolphins
and the overall aquatic habitat through the use of

' modern technology, especially in enumeration and

artti-poaching activities. It will engage fishermen
and other river and ocean dependent population,

and strive for improving the livelihood of local
communities."

r National Doiphin Research Centre (NDRC) is being
established on the premises of Patna University
for the conservation of the endangcrecl Gangeticr
river dolphin.

r Vikramshila Canges Dolphin Sanctuarv has been
established in Bihar.

16.14 GOVERNMENT MEASURES
TAKEN TO PREVENT THE MENACE OF
I,YILD ANIMAL'S ENTRY TO HUMAN
HABITATS
r Financial assistance is provided to the State

Governments under the Centraily Sponsorcd
Schemes, viz., 'lntegrated Developmcnt of lVildlife
Habitats', 'ProjectTiger' and 'Projcct Elephant' for
improvement of forest arid wildlife areas like the
national parks and sanctuaries to augment foocl

and water availability in forests which can reduce

migration of animals from forests to the
habitations.

e Construction of barriers like boundary walls and
solar-powered electric fences around the sensitive
areas to prevent the wild animal attacks. These

activities are also permissible under the Central
assistance.

r Development of neccssary infrastructurr ancl

support facilities for immobilization of the
identified problematic aninrals tl'rrough
tranquilization, and their relocation to the natural
habitat or rehabilitation in rescue ccnters. i

o The Chief Wildlife Wardens of'the StateslUnion

Territories are empowered to permit hunting of
problematic animals under the provisions of the
Wildlife (Protection) Act, 1972.

. Programmes are launched to sensitize people and

create awareness about the Do's and Don'ts in
case of scare and attacks of wild animals.

r Eco-development activities are undertaken in
villages around Protected Areas to elicit the
cooperation of communities in management of the
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Protected Areas, which includes actions to address

the grievances of people regarding human-wildlife
conflicts.

16.15. INDIA ADOPTS SAWEN
r India has adopted the Statute of the South Asia

Wildiife Enforcement Network (SAWEN) sand

becoming its formal memlrer in order to
strengthen ties with the member countries in

controlling the trans-boundary wildlife crime

through communication, coordination,
collaboration, capacity building and cooperation

in the region.

r SAWEN, a Regional network is comprised of eight

countries in South Asia: Afghanistan, Bangladesh,

Bhutan, India, Maldives, Nepal, Pakistan and Sri

Lanka. It aims at working as a strong regional inter

governmental body for combating wildlife crime by

attempting corhmon goals and approaches for

combating iilegal trade in the region.

16.16. NATIONAL WILDLIFE ACTION PLAN

r The first National Wildlife Action Plan (NWAP) was

adopted in 1983, based upon the decision taken.in

the XV meeting of the Indian Board for Wildlife
held in rg8z. The plan had outlined the strategies

and action points for wildlife conservation which

are still relevant.

+ ln the meanwhile, however, some probiems have

become more acute and new concerns have become

'apparent, requiring a change in priorities.
Increased commercial use of natural resources,

continued growth of human and livestock
populations and changes in consumption patterns

are causing greater demographic impacts.

Biodiversity conservation has thus become a focus

of interest. The National Forest Policy was also

formulated in 1988, giving primacy to
conservation.

r The first National Wildlife Action Plan (NWAP) of

1983 has been revised and the Wildlife Action Plan

(zooz-zo16) was adopted before.

r India presented the third NationalWildlife Action

Pian for zo77-zo3t, outlining the future path for

wildlife conservation. The third action plan

follows the first in rg83 and the second from zooz

to zo16. The third National Wildlife Action PIan is

noteworthy in that it is the first time India has

acknowledged the concerns about climate change's

impact on wiidlife and emphasized the importance

of inciuding activities needed for mitigation and

adaptation into wildlife management planning
procedures.

National Wildlife Action Plan for 2ot7'2a31

Components:
r Enhancing and advancing integrated management

of wildlife and their habitats.

r Addressing climate change and advocating for
sustainable management of aquatic biodiversity in
India.

r Promoting ecotourism, nature education, and

participatorY management.

e Reinforcing wildiife research, human resource

development in wildlife conservation.

r Providing the necessary policies and resources for

wildlife conservatioh in India. This plan will
facilitate the integration of wildlife conservation

into deve-lopment planning processes.

Strategy for action
r The $trategy is founded on the assumption that

ecosystem-governed or tightiy controlled natural

processes are critical for food production, health,

and other elements of human survival and

sustainable develoPment.

. It aiso highlights the intrinsic value of nature and

its various components' The preservation of these
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ecosystems, known as the ,Life Support System,,
is seen as critical for all societies, regardless of
their degree of development.

r It also highlights two additional elements of
environmental conservation: the preservation of
genetic variation and the sustainable use of species
and ecosystems, both of which have a direct
impact on scientific progress and the support of
millions of rural populations.

r The plan takes a landscape approach to the
conservation of all species, i.e. uncultivated flora
and animals of ecological value to the environment
and to people, regardless ofwhere they exist.

r It prioritizes the recovery of vuinerable wildlife
species while protecting their habitats, which
include terrestrial, inland aquatic, coastal, and
marine ecosystems.

r It emphasizes the fact that, despite being one of
the worid's 17 mega biodiversity countries, national
plannicg has not taken seriously the detrimental
ecological repercussions of population, commerce,
and development pressures on wilderness regions.

e It underlines the fact that despite being one of r7
mega biodiversity countries of the world, national
planning has not taken serious note of adverse
ecological consequences of reduction and
degradation\ of wilderness areas from the
pressures'of population, commercialization and
development projects.

. As a result, the plan has highlighted the
catastrophic deterioration of our natural heritage,
which includes rivers, forests, grasslands,
mountains, wetlands, coastal and marine
ecoiystems, dry areas, and deserts.

r The plan emphasizes the growing need for public
support for wildlife conservation and, to that end,
recommends strengthening the,core-buffer-multi
use surround' structure with increased. investments in eco-development, education,
innovation, training, extension, conservation
awareness, and outreach programmes.

r This strategy gives enough attention to wildlife
health and catastrophe management.

r Tourism management in wildlife regions,
including a plough-back mechar:ism, hunan
resource development, and staffwclfare, has been
reoriented in the strategy.

r The strategy calls for communities living in forest
lands and other wilderness regions to be treatecl
fairly under the Forest Rights Act, notwithstanding
their limited resources and reliance on naturai
biomass supplies.

16.17. DNA BARCODING
a MoU signed between Zoological Survey of India
(ZSI), a subordinate organizatinn under MoEF&CC
and International Barcode of Life (iBOL), a Canadiar.r
not-for-profit corporation.

ZSI and iBOL have come together for further efforts
in DNA barcoding, a methodology for rapidly and
accurateiy identifying species by sequencing a short
segment of standardized gene regions ancl comparing
individual sequences to a reference database.

iBOL is a research alliance involving nations that have
committed both human and financial resources to
enabie expansion r:f the global reference database, the
development of informatics platforms, and/or the
analytical protocols needed to use the reference
library to inventory, assess, and describe hiodiversity.

The MoU will enable ZSI to participate at the Clobai
level programmes like Bioscan and planetarv
Biodiversity Mission.

r6.r7.t. Programs pf iBOL
BARCODE 500K, complered. in ,o,5,:i"n,
the foundatlon that established the sequencing
facilities,-analytical protocols, informatics platibrms,
and international collaboration needed to build the
DI.JA barcode reference libraries. Building on this
success, BIOSCAN launched in -|une zorg with an
intent to complete by zaz6 to scan life and codify
species interactions whiie expanding the reference
library and demonstrating its utility. BIOSCAN will
be the foundation for the Planetary Biodiversity
Mission, a mission to save our living planet will
n=be launched in aoz6 and completed by 2o45.
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BARCODBSooK

Goals:

r Deliver DNAbarCIde cCIrerage for o.5 million species.

r Develap the informatics platform and analtical
protocols required for ttre develapment of tln DNA

barcode reference library.

r Establish acore f-acility to provide sequencingand

informatics supporL

116,17.2. BIOSCAN

Goals:.

r Deliver DS{A barcode coverage far z million species.

r Activate biomonitoring for one or more ecoregions

in each participating nation & codify species

interactions for these sites.

r Develop informatics srlFport for high'throughput
sequeircing;

r Prcmo,te applicatians of DNA barcoding.

16.9.3: Planetary Biodiversity Missioa

Goals:
r Complete the census af all multicellular species.

r Eetablish a global biosurveillance program.

o Construct a 'liprary of life' by pre*erviag DNA
extrilcts from ah species.

16.18. CONSERYATION CLASSIFIC.ATIOU Or
SPECIES

Ftagship species
' r A flagship species is a species chosen to repre$ent

im environmental cause, such as an ecosystem in

need ofconservation. These species are chosen for

their vulnerability, attractiveness or
distinctiveness in order to engender support and

acknowledgement from the public at large. Thus,

the concept of a flagship species holds that, by

giving publicity to a few key species, the support

given to those species wili successfully leverage

conservation of entire ecosystems are al! species

contained therein.

e Example: Indian tiger, African elephant, giant

panda of China, mountain gorilla of Central

Africa, orangutan of Southeast Asia and the

ieatherback sea turtle.

Charismatic megafauna

r These are large animal species with widespread

popular appeal that environmental activists use

to achieve conservation goals well beyond just

those species. Examples include the Giant Panda,

the Bengal Tiger, and the Blue Whale.

Umbrella species

r Umbrella species is a wide-ranging species whose

requirements include those of many other species.

The protection of umbreila species automatically

extends protection to other species. These are

species selected for making conservation related

decisions, typically because protecting these

species indirectly protects the many other species

that make up the dcologicai community of i{s
habitat.
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C
limate is the long-term average of a region's

weather events. The Earth's climate is not

static. Over the billions ofyears of earth's ex-

deforestation (when forests are cut down or burned,

they can no longer store carbon, and the carbon is

released tc the atmosphere).

17.1. GLOBAL WARMING
Earth has warmed at an unprecedented rate over the

last hundred years and particularly over the last two

decades. Since 1992, each year has been one of the

warmest years crn record. zot6 rvas the hottest year

on record, worldwide" An upsurge in the amount of

extreme weather events, such as wildfires, heat

waves, and strong tropical storms, is also attributed

"Global warming is an average increase in the

temperature of the atmosphere near the Earth's

surface and in the troposphere, which can contribute

to changes in global climate patterns. Global warming

can occur from a variety of causes, both natural and

human induced. In common usage, "global warming"

often refers to the wlrming that can occur as a resuit

of increased emissions of greenhguse gases from

human activities."

ry.r.L Global Warming - ImPacts

r Rise in Sea level

. Changes in rainfall Patterns.

r increased likelihood of extreme events such as

heat wave, flooding, hurricanes, etc.

o Melting of the ice caps.

r Melting of glaciers.

istence, it has changed many times in response to

naturai causes like sun spot, ice age glaciations, etc'

"Climite change" means a change of climate which

is attributed directly or indirectly to human activity

that alters the composition of the global atmosphere

and which is in addition to natural climate variabiliry

observed over comparable time periods.

However, when today people talk about 'climate

change', they mean the changes in climate over the

last roo years which is caused predominantly by

human activity.

The phrase 'climate change' represents a change in
the long-term weather patterns. Climate change is

not a chahge of weather in a particular day; it is the

cumulative change of long term weather pattern i'e.

changes in climate. For example, it's possible that a

winter day in Jammu, could be sunny and mild, but

the average weather, the climate, telis us thatJammu's

winters will mainly be coid and include snow and

rain. The change in the pattern of Jammu's winters

from the normal winter pattern represents an

epitome of ciimate change.

. Ciimate change is the measurable effects of the

continual warming trend. Climate change is usually

measured in rnajor shifts in temperature, rainfail,
snow, and wind patterns lasting decades or more.

Humans are creating climate change by burning large

amounts of fossil fuels (coal, oil, naturai gas),
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r Widespread vanishing uf anirnal populations due
to habitat ioss.

r Spread ofdisease (like ntalaria, etc),
r tsleaching 0fL:oral l{eefs.

r Loss of Plankton due to warming of seas.

A greenhouse/ glasshouse is a bLrilding ntaefc ol glass
chambers in il,iricli planls are grorvn ifl cokl countries
or in colci climate areas. There is a cor.rlinued increase
in temperature in green house even when the outside
ternperature rentainrel low. It prOlecls plants fronr frost.

t7.z.l, What is the Greenho,use Effect?
17.2. GREENHCIUSE EFFECT

The greenhouse effect is a naturally occurring
phenomenon that blankets the earth iower
atmasphere and warn:s it, maintaining lhe
temperature suilable for living tl"iings to survive.

Just as greenhouse:, that keeps lhe air r,valm inside
its chamber, water vapor anci grcen hor,rse gases
warms lhe Larth. Greeni:ouse gases piay an
imporlalrt rnle in the balance of llarth,s cr:oling anci
warming,

Accoiding to one estimatr, in lhe absence r:f r.ralurally
occurring green hcluse effect, the average temperature
of the earth surface would be -rgoC instead crf present
value of r5"C and tire earth u.,ould be a lrozen lifeless
planet.

The greenhouse effect is a process (similar to green
house) caused by greenhouse gases, which occur
natr.rrally in the atmosphere. This process plays a
crucial role in warming the Earth's surtace, making
it habirable.

However, irr"rman-generated gre*nhuuse gas ernissions
upset the natural balance anci lead to increased
u'armth.

Green House
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Incoming EnergY

r f'he Sun ernits energy that is transmitted to Earth'

Because the Sun is very hot, the energy is emirted

in high-energy short wavelengths that penetrate

the Earth's atmosPhere.

Absorption
r About 3o0lo of the Sun's energy is reflected directly

track into space by the atmosphere, clouds, and

surface ofthe Earth. The rest of the Sun's energy

is absorbed into the Earth's system.

Emission
. The Earth re-emits energy back into the

atmosphere. Because the Earth is cooler than the

Sun, the energy is emitted in the form of infrared

radiation, at wavelenshs longer than the incbming

solar ehergy.

Role of Greenhouse Gases

o Greenhouse gases in the atmosphere absorb much

of the iong-wave energy (infrared radiation)

emitted from the Earth's surface, preventing it
from escaping from the Earth's system. The

greenhouse gases then re-emit this energv in all

directions, warming the Earth's surface and lower

. atmosphere.

HumanRole
r The atmospheric concentration of greenhouse

gases has increased significaatly over the past rwo

centuries, largely due to human-generated carbon

dioxide emissions from burning fossil fuels,

deforestation.

r This increase has amplified the natural
greenhouse effect by trapping more of the energy

emitted by the Earth. This change causes Earth's

surface temperature to increase.

17.3. GREEN HOUSE GASES
r Creenhouse gases means those gaseous

constituents of the atmosphere, both natural and

anthropogenic, that absorbs and re-emit infrared

radiation.

r7.3.r. Water vapour
Water vapour is the biggest overall contributor to the

greenhouse effect and humans are not directly
responsible for emitting this gas in quantities
sufficient to change its concentration in the

atmosphere. However, C0, and other greenhouse

gases is increasing the amount of water vapour in the

air by boosting the rate of evaporation.

Uniike CO", which can persist in the air for centuries,

water vapour cycles through the atmosphere quickly,

evaporating from the oceans and elsewhere before

comirrg back down as rain 0r snow

Since the rate of evaporation rises with temperature,

the amount of water vapour in the air at any one time
(and the amount of warming it causes) is strongly
related to the amount of other greenhouse gases in

the air.
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12.3.2 Carbon Dioxide
r Carbon dioxide (CO,) is the primary greenhouse

gas emitted through human activities' Carbon

dioxide is naturally presen[ in the atmosphere as

part of the Earth's carbon cycle (the natural
circulation of carbon among the atmosphere,

oceans, soil, plants, and animals).
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. Human activities are altering the carbon cycle
both by adding more CO, ro the atmosphere and
by reducing the narural sinks, like deforestation,
to remove C0. from the atmosphere.

r While C0. emissions come from a variery of
natural sources, human-reiated emissions are
responsible for the increase that has occurred in
the atmosphere since the industrial revolution.

The main sources

i. The combustion of fossil fuels to generate
electricity.

ii. The combustion of fossil fuels such as gasoline
and diesel used for transportation.

iii. Many industrial processes emit CO, through
fossil fuel combustion.

iv. Several processes also produce CO. emissions
through chemical reactions that do not involve
combustion, for example, the production and
consurnption of mineral products such as cement,
the production of metals such as iron and steel.
and the production of chemicals, etc.

Emissions and Trends
r Changes in CO, emissions from fossil fuel

combustion are influenced by many factors,
including popqlation growth, economic growth,
changing energy prices, new technologies,
changing behavior, and seasonal temperaturas,

r Between,rggo and ?o1o, the increase in CO
emissionstorresponded with increased energy usi
by an expanding economy and population.

Reducing Carbon Dioxide Emissions
r The most effective way to reduce carbon dioxide

(CO,) emissions is to reduce fossil fuel
consumption. Other strategies include Energy
Efficiency, Energy Conservation, Carbon Capture
and Sequestration.

17,3.3. Methane
. Methane (CHu) is emitted by natural sources such

as wetlands, as well as human activities such as
leakage from natural gas systems and the raising
of livestock.

r Natural processes in soil and chemical reactions
in the atmosphere help remoye CHo frqm the
atmosphere.

$ources

Itfaftral souroe$!
r Wetlands are the largest source, emitting CH*

from bacteria that decompose organic materiais
in the absence of oxygen.

o Smaller sources include termites, oceans,
sedirnents, volcanoes, and wildfires.

Human induced:
r Agriculture: Domestic livestock such as cattle,

buffalo, sheep, goats, and camels produce large
amounts of CHn as part of their normal digestive
process. AIso, when animals' manure is stored or
managed in lagoons or holding tanks, CH. is
produced. Because ltumans .aise these animalsofqr
food, the emissions are considered hr.rman-related.
Globally, the Agriculture sector is the primary
source of CH, emissions

. Industry: Methane is the primary component of
natural gas. Some amount of CH is emitted to the
atmosphere during the produclion, processing,
storage, transmission, and distribution of crude
oil & natural gas,

. Waste from Homes and Businesses: Methane is
generated in landfills as waste decomposes and
from the treatment of wastewater.
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17.3,4. Nitrous Oxide
r Nitrous oxide (N"O) is naturally present in rhe

atmosphere as part of the Earth's nitrogen cycle,
and has a variety of natural sources.

o However, human activities such as agriculture,
fossil fuel combustion, wastewater management,
and industriai processes are increasing the
amount of N,O in the atmosphere.

Sources

Natural sources:

r Natural emissions of N,O are mainly from bacteria
breaking down nitrogen in soils and the oceans.

Human induced:

r Agriculture. Nitrous oxide is emitted when people

add nitrogen to the soil through the use of
synthetic fertilizers. Nitrous oxide is also emitted
during the breakdown of nitrogen in livestock
manure and urine, which contributed to 60/0 of
Np emissions in zoro.

. Transportation. Nitrous oxide is emitted when
transportation fuels are burned.

r Industry. Nitrous oxide is generated as a byproduct
during the production of nitric acid, which is used

to make synthftic commercial fertilizeq and in the
production of adipic acid, which is used to {nake
fibers, like nylon, and other synthetic products.

r Removal: Nitrous oxide is removed from the
atmosphere when it is absorbed by certain types
of bacteria or destroyed by ultraviolet radiation or
chemical reactions.

qA.S. Fluorinated Gases

r They are emitted through a variety of industrial
processes such as aluminum and semiconductor
manufacturing & Substitution for Ozone-- DepletingSubstances.

. Many'fluorinated gases have very high global

warming potentiais (GWPs) relative to other
greenhouse gases. Fluorinated gases are well-

mixed in the atposphere, spreading around the
vrorld after they're emitted.

c Fluorinated gases are removed from the
atmosphere onl1t when they are destroyed by
sunlight in the far upper atmosphere. In general,

fluorinated gdses are the most potent and longest

iasting type of greenhouse gases emitted by
human activities.

r There are three main categories of fluorinated
gases*

r. hydrofluorocarbons (HFCs),

z. perfluorocarbons (PFCs), and

3. sulfur hexafluoride (SF6).

Substitution for Ozone-Depleting Substahces:

r Hydrofluorccarbons are used as refrigerants,
aerosol propeilants, solvents, and fire retardants.
These chemicals were developed as a replacement
for chlorofluorocarbons (CFCs) and
hydrochloroi"luorocarbons (HCFCs) because they
do not deplete the stratospheric ozone layer.

r L]nfortunateil', HFCs are potent greenhouse gases

with long atmospheric lifetimes and high GWPs,

and they are released into the atmosphere through
leaks, servicing, and disposal of equipment in
which they are used.

Industry:
o Perfluorocarbons are compounds produced as a

by-product of various industrial processes

associated with aluminum production and the

manufacturing of $emiconductors. :::

r Like HFCs, PFCs generally have long atmospheric

lifetimes and high GWPs.

r Sulfur hexafluoride is used in magnesium
processing and semiconductor manufacturing, as

weii as a tra€er gas for leak detection. HFC-23 is

produced as a by-product of HCFC-za production.

Transmission and Distribution of Electricity:
r Sulfur hexafluoride is used in electrical

transmission equipnlent, including circuit
breakers.
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17.3.6. Black Carbon
o Black carbon (BC) is a solid particle or aerosol,

(though not a gas) contributes to warming of the
armosphere.

r Black carbon, commonly known as soot, is a form
of particulate air pcllutant, produced from
incomplete combustion. It consists of pure carbon
in several linked forms.

Sources

r biomass burning.

. cooking with solid fuels, and

r diesei exhaust,etc.

What does BC do?

r Black carbon warms the Earth by absorbing heat
in the atmosphere and by reducing albedo, (the
ability to reflect sunlight) when deposited on snow
and ice.

r BC is the strongest absorber of sunlight and heats
the air directly. in addition, it darkens snow packs
and glaciers through deposition and leads to
melting of ice and snow

r Regionally, BC disrupts cloudiness and monsoon
rainfall and accelerates melting of mountain
glaciers such as the Hindu Kush-Himalavan
glaciers. \

!,ife time

stove technologies, solar cookers, solar iamps and
biogas plants.

ry.3.2. Brown Carbon
r Brown carbon is a ubiquitous and unidentified

component of organic aerosol which has recently
conre into the forefront of atmospheric research.

r Light-absorbing organic matter (other than soot)
in atmospheric aerosols of various origins, e.g.,
soil humics, humic-like substances (HUI-lS), tarry
materials from combustion, bioaerosois, etc.

Possible Sources of Brown Carbon are
r Biomass burning (possibly domestic wood

burning) is shown to be a major source of brown
carbon

. smoke from agricultural fires may be an additionai
source.

r "Brown carbon" is generally referred for
greenhouse gases and "black carbon" for particies
resulting from impure combustion, such as soot
and dust,

17.4. CLIMATE FORCINGS
r Ciimate "forcings" are faetors in the climate

system that either increase or decrease the effects
to the climate system.

r Positive forcings such as excess greenhouse gases
warm the earth while negative forcings, such as

the effects of most aerosols and vclcanic eruptions,
actually cooi the earth.

. Atmospheric aerosols include volcanic dust, soot
from the combustion of fossil fuels, particles from
burning,forests and minerai dust.

r Dark carbon-rich particles such as soot from diesel
engines absorb sunlight and warm the
atmosphere.

r Conversely, exhaust from high-sulphur coal or oil
produce light aerosols that reflect sunlight back to
space, producing a cooling elTect. Aerosols that
form naturally during volcanic eruptions cool the
atmosphere. Large volcanic eruptions can eject
enough ash into the atmosphere to lower

r Black carbon stays in the atmosphere for only
several days to weeks,

r Thus the effects of BC on the atmrispheric
warming and glacier retreat disappear within
months of reducing emissions.

How far India eontributes to globe?
r Accordiagtoestimates, between z5 and 35 percent

of black carbon in the globai atmosphere comes
from China and india, emifted from the burning
of wood and colv dung in household cooking and'through 

the use of coal to heat homes,

Government Measures
r Project Surya has been launched to reduce black

carbon in atmosphere by introducing efficient
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temperature for a year or more until the sulfate
particles settle out of the atmosphere.

rZ,4.t. Forcing

Altering the Energy Balance

r The power of a process Io alter tl.re climatc ls

estimated by its "radiative forcing," the changc in
the Earth's energy balance due to that irrocess.

. Some ciimate lorcings are positive, r:ausing
globally averaged lvarming, and scme are
negative, causing cooling. Somc, sr-rch as fron:
increased CO2 concentration, are u,ell knolvn;
others, such as from aerosoisr are mofe uncerlairr.

Natural Forcings

I Natural forcings include changes in the anrount of
energy emitted by the Sun, very slow variations in
Ebrth's orbit, and volcanic eruptions.

r Since the start ofthe industrial revolution, the only
natural forcing with any long-term significance
has been a smali increase in solar energy reaching
Earth. However, this change is not nearly enough

to account for the current warrning.

Human-Induced Forcings
o Climate forcing can also be caused by human

activities. These activities include greenhouse gas

and aerosol ef,rissions from burning fossil fuels
and modifications of the land surface, such as

deforestation.

Human-Gerrerated Greenhouse Gases

o Greenhouse gases are a positive climate forcirrg;
that is, they have a warming erfect. Carbon dioricie
emitted from the burning of fossii fuei is preser.rtiy

the largest single climate forcing agent, accounting
for more than half of the total posltivc forcing
since r75o.

Human-Generated A,erosols

i Burning fossil fuels adds aerosctls to the
atmosphere. Aerosols are tiny particles in the

atmosphere composed of many things, including
water, ice, ash, minerai dust, cJr acidic droplets.

r Aerossls can deflect the Sun's energy and impact
the forrnaticn and lifetime of clouds. Aerosols are
a negative forcing; that is, they have a cooling
effect.

Causes af Climate Change

t While naturai forciags do exist, they are not
significant enough to explain the recent global
warming. Human activities are very }ikely
respansible for most of the recent warraing"

How ta estimate the effect of each gas?

r Flach gas's effect on climate change depends on
threc nrain factors:

r . Hor.t' rnr rch of tirese gases are ilr thc atnrosphere?

r Concentration, or abundar:ce, is thc amour:t
of a particular gas in the air. Greenhouse
gas concentrations are measurcd in parts
per n'riliion, parts per billion, and evrn parts
per triiiion.

. One part per million is equivalent to one clrop o{

water dilute<i into abaut i3 galloons of liquid
(roughly the fuel tank of a con:pact car).

z. Hor,r' long do they stay in the atmosphere?

r Each of these gases can remain in the atmos-
pirere for different amounts of time, ranging
from a few years lo thousands of years.

r All of these gases remain in the atmospl'rere

io*g enor.rgir to trecon:e well mixed, n:eaning
that the arrount that is measured in the at-

n-rosphere is rqughl3, the same all over -the

world, regardiess cf the source of the emi3-

sions.

3. How stronglydo thcy impact glolnl temperalures?

r Some gases are more effective than others at

making the pianet warmer and "thickening
ti're Earth's tllanket (green house gas)".

r For each greenhouse gases, a Global \\iarrr-
ing Potentiai {CWP; has becn calculatccl to

reflect how long it rcmains in the atmos-

phere, <x average. ancl how strongly it ab-

sorbs energy.
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17.5. GLOBAL WARMING POTENTIAL
o Global warming potential describes the impact of

each gas on global warming.

r The two most important characteristics.of a

GHG in terms of climate impact are how well the

gas absorbs energy (preventing it from
immediately escaping to space), and how long

the gas stays in the atmosphere.

o The Global Warming Potential iCWp) for a gas is

a measure of the total energy that a gas absorbs

over a particular period of time (usually roo

years), compared to carbon dioxide.

. Gases with a higher GWP absorb more energy, per

pound, than gases with a lower CWp, and thus

contiibute more to warming Earth.

CWP & Lifetime of Sreen House Grses:

Carbon dioxide (CO") has a GWP of r and serves as a

baseline for other GWP values.

r The larger the GWP, the more warming the gas

causes, For example, methane's loo-year G\,YP is

zr, *'hiih means that methane will cause zr times

as rxrch warming as an equivalent mass of carbon

dioxide over a loo-year time period.

o Methane (CHn) has a GWP more than 20 times

higher than CO, for a roo-year time scale. CH*

emitted today lasts for only lz years in the

atmosphere, on average. However, on a pound-for-

pound basis, CHo absorbs more energy than CO.,

making its GWP higher.

. Nitrous Oxide (N,O) has a GWp 3to times that of

CO, for a loo-year timescale. I'1,0 emitted today

remains in the atmosphere for an average of rzo

years.

r Chloro fluoro carbons (CFCs), hydro fluoro carbons

{HFCs), hydro chloro fluoro carbons (HCFCs),

perfluoro carbons (PFCs), and sulfur hexafluoride

(SF6) are called high-CWP gases because, for a

gi"ren amount of rnass, they trap substantially

more heat than CO,.

17.6. R.ECEDING GLACTHRS-A SYMPTO},I
&F GT-OBAI CIIMATE CHANGE

. 15o years ago there were i47 glaciers in Glacier

National park, but today only 37 glaciers remain,

and scientists predict that they.are likely to melt

by the year zo3o. Similarly, glaciers all across the

l'iimalayas and Alps are retreating and

disappearing every year. There are almost t6o,ooo

glaciers found in Po$r Regions and high mountain

environments.'fherefore, research.r, aia

increasingly using satellite remote sensors to

routineiy survey our world's glaciers in a fraction

of the tirne.

17.6.r. Impact of glacial retreat

o The retreat of glaciers in the Andes and the

Himalayas will have a potential impact on water

supplies.

s.
IYo

GAS GWp
(roo-year)

LIFETIME
(years)

1 Carbon di oxide 1 100

a Methane 21 12

J Nitrous oxidl 31{) L20

4 Hydro fluoro
carbons (HFCs)

140-11,7O0 r-zZd

5 Perfluoio
carbons (PFCs)

6,5oo-9,eoo 8oo-5o,ooo

6 Sulfur
hexafluoride (SF6)

23,9OO 3,2OO

W All Rights Reser\td. No part of this rnaterial may be reproducecl in any form or by any means, $'ithout pernrission in r.riting.

dk sr{ANKAri
ffi IASACADEMY

1.-.] itrfi0a r*r:4

]



t

I

;

\

r Climate change may cause variations in both
temperature and snowfali, causing changes in
mass balance of a glacier.

o The Himalayas and other mountain chains of
central Asia support large regions that are
glaciated. These glaciers provide critical water
supplies to dry countries such as Mongolia,
western China, Pakistan and Afghanistan. The
loss of rhese glaciers would have a tremendous
impact on the ecosystem of the region.

e Worldt leading scientists predit that global
warming may pose serious threat to nationai and
global economy and the environment.

r The poor and low-lying countries will find it
difficult to cope with the damages caused by
changing climate and rise in sea level

ri7,6,2, Chain of events

17.7" CLIMATE TIPPING
r Climate Tipping Points, abbreviated as CTPs, serve

as indicators within the broader climate systern.

Once these points are surpassed, they initiate self-

sustaining warming, contributing to a cascading

effect.

r Due to the r.r-degree Celsius of global heating

caused by human activities so far, it is possible that

five critical tipping points have already been

crossed, posing significant risks.

. Among these are the potential scenarios of the

Greenland ice cap collapsing, leading.to a

substantial rise in sea levels, the disruption of a

crucial current in the North Atiantic, which plays a

vital role in providing rain for billions of people's

food sources, and the sudden thawing of permafrost

rich in carbon.

r At 1.5 degrees Celsius, five tipping points trecome

possible.

r These include alterations in extensive northern

forests, the potential loss of nearly all mountain

glaciers, the die off of tropical coral reefs, and shifts

in the west African monsoon.

r The nine gk:bal tipping points identified occur

when temperatures rise beyond zoC. These include

the potential collapse of the Greenland, West

Antarctic, and two plrts of the East Antarctic ir:g

sheets, as well as the partial and totai collapse of

the Atlantic Meridional Overturniog Circulation

(AMOC).

r Additionaily, tlrere is the risk of Amazon dieback,

permafrost collapse, and winter sea ice ioss in the

Arctic.

r Ongoing research is also examining other p<tential

tipping points, such as the loss cfocean oxygen and

significant changes in the Inrlian summer monsoon.

s'&'s'{$t-$'s'

Combustion of fossil fuels due to

Gases

of Glaciers

Rise in sea level

Large-scaie destruction of Ecosystems

and Extinctian of
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18.I. OCEAN ACIDIFICATION
Oceans are an important reservoir for C0,, absorbing

a significant quantiry of it (one-third) produced by

anthropogenic activities and effectively buffering
climate change.

Ocean acidification is the change in ocean chemistry
- lowering of ccean pH (i.e. increase in concentration

of hydrogen ions) driven by the uptake of carbon
compounds by the ocean from the atmosphere'

As the uptake of atmospheric carbon dioxide by the

ocean increases, the concentration ofhydrogen ions

in the ocean increases, the concentration ofcarbonate

ions decreases, the pH of the oceans decreases and

the oceans becilme less alkaline * this process is

know as ocean acidification.

r8.r.r. COo effict on ocean acidification
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The uptake of atmospheric carbon dioxide is

occurring at a rate exceeding the natural buffering

Fpacrty of the ocean.

The pH o.fthe ocean surface waters has decreased by

about o.r pH unit (i.e. z6Yo increase in ocean

hydrogen ion concentration) since the beginning of

the industrial revolution,

-===

The ocean currently has a pH around 8'o and is

therefore 'basic' and it is nearly impossible,

chemically, for all of it to actually become a pH less

than 7,o, Why do we therefore refer to 'ocean

acidification'?

That is because acidification is the direction of travel,

the trend, regardless of the starting point.

Acidification refers to lowering pH from any starting
point to any end point on the pH scale.

r8.r.z. Influence of other factors

Various factors can locally influence the chemical

reactions of COz with sea water and add to the effects

to ocean acidification. For example,

i. Acid rain

Acid rain can have a pH between r and 6 and has

impact on surface ocean chemistry. It has major effect

on ocean acidification iocaliy and regionallv but verv

small globally

Forms of calcium carbonate
Calcite and aragonite are two different forms of

calcium carbonate.

r. Calcite is the mineral form found in the shells

of planktonic algae, amoeboid protists, some

corals, echinoderms, and some molluscs (e'g.

oysters)i it is relatively less soluble.

a. Aragonite is a more solubie form of calcium
carbonate; it is found in most corals, most

mollusks (small 
nplanktonic 

snai ls), as well as

some species of aigae.
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ii. Eutrophication

Coastal waters are alsc affected by excess nutrient
inputs, mostly nitrogen, from agriculture, fertilizers
and sewage. The resulting eutrophication leads to
large plankton blooms, and r,vhen these blooms
collapse and sink to the sea bed the subsequent
respiration of bacteria decomposing the algae leads
to a decrease in sea water ox-ygen and an increase in
CO" (a decline in pHJ"

How it reacts?

The term 'ocean acidification' summarizes several
processes that occur when CO, reacts with sea water.

Tlvo reactions are particularly important. Firstly, the
formation of carbonic acid rvith subsequent release of
hydrogen ions:

CO" + ij"* Fi.CO, q! I{+ <\ HCO,"-
(Carbon dioxide) + (Waler) (Carboni. arid) (Hydrogen lors) + (Bi{&bonare io.s)

lag*t artrrtrrtlr rrtr,

The abave reaction ancl release cf hyclrogen ir.rns
increases acidity anri thus pH level is reduceil.

A second reaction, between carbonate ions, CO- and
water produces bicarbonatc icns.

The combined effect of both these reactions not only
increases acidity but also lowers the availabilitv of
carbonate ions.

18.1.3. Effect of ocean acidification
Seawater absorbs CO. to produce carbonic acid
(H,CO.), bicarbonate (HCO3--) and carbonate ions
(co3'-)..

These carbonate ions are essential to the calcification
process that allows certain marine organisms to build
their calcium carbr:nate shells and skeletons (e.g, hard

tropical corais, cold water corals, rnolluscs,
crustaceans: sea urchins, certain types of plankton,
lobsters, etc).

Hr:weve1 increases in atmospheric CO" levels lead to
decrease in pH level, increase in the concentration of
carbonic acid and bicarbonate ions, causing a
decrease in the concentration of carbonate ions.

Thus carbcnate ions are less available and
caicificati*n is therefore harder to achieve, and may
be prevented altogether. Imagine trying to build a

house while someone keeps stealing your bricks.

This impact of ocean acidification may therefore have
pcteniially catastrophic consequences for ocean life
and many marine species of economic importance.

18.1"4. Mitigation
r Reducing CO.

r promoting government policies to cap CO"
emissions,

. eliminate cffshore drilling,
r by advocating for energy efficienci and
. Alfernalive energy sources such as wind power,

solar, etc.

18.1"5, Saturation horizons
r DeeF, cold ocean waters are naturally under

saturate(i wifh carbonate ions causing the shells
of most calcifying organisms to dissolve.

c Surface waters are over saturated with carbonate
ions and do not readily dissolve shells of calcifying
organisms. , 

j. lo The saturation horieon is the leve* below which
calcium-carbonate minerals undergo dissolution.

I Those organisms that can survive below the
saturation horieon do so due to special
mechanisms to protect their calcium carbonate
from dissolving.

. As ocean acidification causes this horizon to rise
vertically in the water column so more and more
calcifying organisms wili be exposed to under
satureted water and thus vulnerable to dissolution
of their shells and skeletons.
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. The saturation horizon *f calcite fc.Lirs ai a
greater ocean depth than that for aragonite, but
both horizons have moved closer to the surface
presently when compareci ti-, rLe iljr:os.

18.r.6. Ocean acidification aild the short and
long-term fate of carbon in the system

On long timescales {>roo,ooc years} t}:Ere ts a natqrai
balance maintained berween the up-take aml release
ofCO, on Earth; the CO, produced by vclcanoes, the
main natural source of CO,, is taken up by the
production of organic matter by piants and by rock
weathering on land.

However, rock weathering takes tens of thousands of
years so will not remove the current anthropogenic
input of CO, to the atmosphere and ocean fast
enough.

On shorter time scales (>r,ooo years), the ocean has

an internal stabilizing feedback linking the ocean

carbon cycle to the underlying carbonate rich
sediment known as carbonate compensation.

T'ire upper layers ol the ocean tend to be
supersaturated with CaCO, so little dissolution takes
place, whilst the derp ocean is undersaturated and
carhoral* readily dissoir,es,

The first boundary between these two states is

known as the lysocline, the depth at which dissolution
strongly irrt reasts iir the deep o:ean.

'lire CaCO, in the ir:i'm cf deaci shelis sink to the sea

bed. If it is of shaliaw water depih, rhe rnajority is

burieci in the sediment and trapped for a long time,
but where the shells sink in deep water nearly all
the CaC0. is dissolved, thereby not locking the
carbon away for millions of years.

The current iricreased rate oI dissoiution of
atmospheric CO, into the *cean results in an
imbalance in the carbonate cori'rpensation depth
(CCD), the depth at which all carbonate is dissolved.

As the pli of the ocean fails, it resuits in a shallowing
of the lysocline and the CCD, thus exposing more of
the shells trapped in the sediments to understaturated
conditions causing them to dissoive, which will help
buffer ncean acidification but over a long time scale

of a thousand years.

r8"rq.Winners and losers

r The glowth and level of photusynthesis cli certain
marine phytoplankton and plant species may
increase with higher CO, levels, but this is by no

means a general ruic.

c For others, higher C{3" and rising acidity may hpye

either negative or neutral effects on thdir
physiology.

r Therefore, particular marine plants will be

'winners', while others wili be 'losers' and some

may show no signs of change but change is

inevitable.

r A reductir:n ir: atmospheric CO, levels is essential

to halt ocean acidificatioa before it is too late.

&'s-ss@Q

, UPWELUNG
r Surface Coastal regions periodically experience

upwelling events where deeper ocean water
circulates onto continental shelves and near-
shore areas.

r This exposes the productive upper ocean
ecosystems to colder water containing more
nutrients & more CO..

r As ocean acidification makes the upper
oversaturated layer of sea water shaliower each
year, these natural upwelling events will more
often cause ugdersaturated water to well up and\
flow to the shore.

e Coastal marine organisms that fcirm shells are
unaccustomed to such events, and periodic
exposures to these significantly different
conditions may affect these communities.
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zone is a natural gas; it is an allotrope of
oxygen consisting of three atoms of oxygen
bound together in a non-linear fashion. The

chemical symbol of ozone is Or.

It is found in two different layers of the atmosphere.

Ozone in the troposphere is "bad" because it dirties
the air and helps to form smog, which is not good to

breathe. Ozone in the stratosphere is "good" because

it protects life on Earth by absorbing sorne of the

sunt harmfui Ultra Violet (UV) rays.

The ozone layer is very important because the

configuration of the ozone molecule and its chemical

properties are such that ozone efticiently absorbs

ultraviolet light, thus acting iike a sun-screen.

In doing so, ozone protects oxygen at lower altitudes

from being broken up by the action of ultraviolet light
and also keeps most of the ultraviolet radiation from
reaching the earth's surface.

It helps in reducing the risks of mutation and harm

to plant and animal life. Too much UV rays can cause

skin caricer andwill also harm all plants and animals.

Life on Earth could not exist without the protective

shield of the ozone layer.

ut\\\s #

19.I. OZONE DEPTETIO*

o The eq_uilibrium between the formation and

destruction of ozone, has been upset by the influx

of several substances into the atmosPhere which

react with ozone and destroY it.

r The rate at which ozone is being destroyed is much

faster than the rate at which it is being formed.

r It implies that there is a significant decrease in the

concentration of ozone in a particular region of the

atmosphere, hence the name'Ozone Depietion'.

How ozone is measured?

r The ozone measurement instruments and

techniques are varied. Some of them are the

Dobson spectrophotometer and the filter
ozonometer called M8:, and total ozone
mapping spectrometer (TOMS) in the Nimbus-7

satellite.

The Umheher technique
r The most common measure of total ozone

abundance is the Dobson unit (named after the
pioneering atmospheric physical Gordon
Dobson) which is the thickness of the ozone

coiumn (compressed at Standard Temperature

and Fressure (STP)) in millicentimeters. At STP

on'e Dobson unit is equal to z.69xrozo molecules

meter.per
The UV rays cause direct damage to the genetic

material or,DNA of animal and plant cells. Exposure
of mammals to UV light has been shown to act on

the immune system, thereby making the body more
to diseases.
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. The best example of such an Ozone Depletion is
the atmosphere over the Antarctic which has only
about 5c percent of the ozone that originally
occurred there. The actuai realization of ozone-
depletion came only in rg85.

Sources

19.1.2. Chlorofluorocarbons (CFCs):

CFCs molecules are made up of chlorine, fluorine and
carbon.

\{here it is used?

They are used as refrigerants, propellents in aerosol
sprays, foaming agents in plastic manufacturing, fire
extinguishing agents, solvents for cleaning elecfronic
and metallic components, for freezing foods etc .

Tlvo.thirds ofCFC is used as refrigerants whiie one_
third is used as blowing agents in foam insulation
producis.

Why CFCs are used?

CFCs has a wide and varied application due to its
properties like non-corrosiveness, non-infl ammabiliry
low toxicity and chemical stability, etc.

Lifetime & removal of CFCs

Unlike other chelnicals, CFCs cannot be eliminated
from the atrnosphere by the usual scavenging
processes like photodissociation, rain-out' and
oxidation.

In fact, the residence time of CFCs in the atmosphere
estimated to be between 4o and 15o years. During
this period, the CFCs move upwards by random
diffusion, from the troposphere to the stratosphere.

The escape ofCFCs

The CFCs enter into the atmosphere by gradual
evaporation from their source. CFCs can escape into
the atmosphere from a discarded refrigerator. Since
the CFCs are thermaily stable they can survive in the
troposphere. But in the skatasphere, they are exposed
to UV radiation.

The chemical reaction

The molecules of CFCs when exposed to UV radiation
break up, thus freeing chlorine atoms. A free chlorine
atom reacts with an ozone molecule to form chlorine
monoxide (ClO). The molecules of chlorine monoxide
further combine with an atom of oxygen. This reaction
results in the formation of an oxygen molecule (O.)
and reformation of the free chlorine atom (CI).

The depletion of O3 is catalystic. The element that
destroys O3 (i.e chlorine) is being reformed at the
end of cycle. A single chlorine atom destroys
thousands of ozone molecules before encountering
reactive nitrogen or hydrogen compounds
eventually return chldrine to its reservoirs.

that

Chiorine + --+ Chluinerrnncuri& + oxygen

Chlorine monoxide--+ Chlorine + Oxygen
+ monoxide {o)

Net reaction:

ozone + *-> oxygen + oxygen
monoxide (o)

.::.b

.s

1-..'l rr,-: i. {l L,t i} l't t=: :'{:
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CFC *srne llepleti*n

CFC substitutes - characteristics
r The substitute for CFCs should be safe, low cost,

increased energy efficiency of CFC replacement
technology, effective refrigerants with low ozone
layer depletion potential {ODp) and low globai
warming potential (GWp).

r CFC-rz (R-rz) is a widely used refrigerant. HFC
r34a (R-r34a) is the most promising aiternarive
(R-r+:a) and (R-r5za) can also be used.
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19.r.3. Nitrogen Oxides:

Sources

The sources of nitrogen oxides are mainly explosions

of thermonuclear weapons, industrial emissions and

agricultural fertilizers.

The chemical reaction

Niric oxide (NO) catalytically destroys ozone.

The escape ofN,O

Nltrous oxide (N,0) is released from solid through
denitrification of nitrates under anaerobic conditions
and nitrification of ammonia under aerobic
conditions. This N"O can gradually reach the middle
of the stratosphere, where it is photolytically
destroyed to yield nitric oxide wtich in turn destroys
ozone,

Other substances:

Bromine containing compounds called halons and
HBFCs, i.e. hydrobromo fluorocarbons fboth used in
fire extinguisher$ and methyl bromide (a widely used

pesticide)1. Each bromine atom destroys hundred
times of more ozone molecules than what a chlorine
atom does.'.

Bromine (Br) combines with ozone forming bromine
monoxide (BrO) and Oxygen (Oz). The BrO further
reacts with chlorine monoxide (C10) to give oxygen
(Oz) and free atoms of brornine (Br) and chlorine {Cl).

This free atoms can further react wlth ozone.

Sulphuric acid particles: These particles free chlorine
from molecular reservoirs, and convert reactive

nitrogen into inert forms thus preventing the

formation of chlorine reservoirs.

Carbon tetrachloride (a cheap, highly tcxic solvent)

and methyl chloroform (used as a cleaning solvent for

clothes and rnetals, and a propellant in a wide range

of consumer products, such as correction fluid, dry

cieaning sprays, spray adhesives) and other aerosols'

r9.r.4. Role of polar stratospheric clouds in
ozone depletion.

There are three types of stratospheric clouds. They

are:

r. Nacreous clouds extend from to to rookm in
length and several kilometers in thickness. They

are also called 'mother-of-pearl' clouds due to
their glow with a sea-shell like iridescence.

z. The second type of clouds contain nitric acid

instead of pure water.

3. The third type of clouds have the same chemicai

compositir:n as riacreous clouds, but form at a

slower rate, which results in a larger cloud with
no iridescence.

The chlorine released by the breakdown of CFCs

exists initially as pure chlorine or as chlorine
monoxide {active chlorine / instable) but these two

forms react further to form compounds Chlorine
nitrate and HCL that are stable (inactive

Nitric oxide
+ ozone

Nitrogen dioxide
+ monoxide

Nitogen dioxide
+ Oxygen

Nitric oxide
+ Oxygen

Monitoring the Ozone Layer

Some organieations that help in monitoring the

atmosphere and form a network of informations

communication about the atmosphere, including
ozone layer monitoring are:

o World Meteorological Organization (WMO)

r World Weather Watch (WWW)

. Integrated Globai Ocean Services Systems
(rGoss)

r Global Climate

Bromine monoxide --|
+ chlorine monoxide

Bromine monoxide
+ Oxygen

Oxygen + Bromine
+ chlorine

Bromine + ozone --l

+ methane -+ HCI + methvliumcation (CH3)

Chlorine monoxide -{ Chlorine nitrate
+ Nitroger: dioxide
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The stable compounds HCL and CLONO are
reservoirs of chlorine, and therefore for chlorine to
take part in reactions ofany sort, it has to be freed.

This dimer is easily dissociated by sunlight, giving
rise to iree chlorine atoms which can further react to
destroy ozone.
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HCI + Chlorine nitrate --i molecular

It results in the formation of molecular chlorine and
nitric acid. The molecular chlorine formed in the
above reaction can be broken down to atomic
chiorine and the ozone depletion reaction would
continue. The PSCs not only activate chlorine, but
they also absorb reactive nitrogen. If nitrogen oxides
were present they would combine with chlorine
monoxide to form a reservoir of chlorine nitrate
(cloNo,).

Dimer of chlorine mcnoxide: Stratospheric chlorine
monoxide reacts with itself forming a dimer Cla0z.

19.1.5. Why is the Ozone Depletion
predominant at the Antarctic?
r The Antarctic stratosphere is much colder. The low

Iemperature enables the formation of polar
stratospheric Clouds (PSCg), below zo km..

o Ozone absorbs sunlight, causing the characteristic
increase in temperature with increase in altitude
in the stratosphere. Ifozone is being depleted, the
air becomes cooier, further adding to the
favourable conditians for the formation of pSCs

and stabilization of the vortex. The vortex is a ring
of rapidiy circulating air that confines the ozone
depletion in the Antarctic region.

r The longetivity of the Antarctic vortex is another
factor, enhancing favourable conditions for the
depletion of ozone. The vortex remains, in fact,
throughout the polar winter, well into midspring
whereas the vortex in the Arctic disintegrates by
the time the polar spring (March-April) arrives.

Typical happenings in the winter months leading
to the Ozone Depletion over the Antarctic.

ln June Antarctict winter begins, the vortex
develops and the temperature failsenough for the
clouds to form.

During July and August PSCs denitrify and
dehydrate the stratosphere through precipitation,
hydrochloric acid and chlorine nitrate react on
cloud surfaces to free chlorine and winter
temperatures drops to their lowest point.

In September sunlight returns to the centre ofthe
vortex as the austral spring begins and pSCs

disappear because of increasing temperature. CIO-
CIO and CIO-Br0 catalystic cycles destroy ozone.

There is a correlation exist befween the cycie of ozone
depletion and the presence of poiar stratospheric
clouds (PSCs) i.e. the ice particles of the cloud
provided substrates for chemical reactions which
freed chlorine from its reservoirs. Usually the
reaction between\HCl and CIONO, is very slow, but
this reaction occurs at a faster rate in the presence of
a suitable substrate which is provided by' the
stratospheric clouds at the poles. a

a

a

a

Every spring, a hole as big as the USA develops in
the ozone layer overAntarctica, in the South pole.

A smaller hole develops each year over the Arctic,
at the North Pole. And there are signs that the
ozone layer is getting thinner all o,*'er the planet.
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r During October lowest levels of ozone are reached.

r In November, Polar vortex breaks down, ozone-

rich are from the mid-latitudes repienishes the

Antarctic stratosphere and ozone-pr:or air spreads

over the southern hemisPhere.

19.r.6. Arctic Ozone DePletion

r The Ozone Depletion has been increasingly evident

over the Arctic as well.

r The Arctic Ozone Depletion which swept across

Britain in March 96 was the greatest depietion of

ozone ever seen in the northern hemisphere'

o Scientists claim that it had been caused, in past,

by a dramatic cooling of the upper atmosphere in

the northern latitudes over.

o The ozone depletion over the northern hemisphere

has been increasing steadily since the winter of

1992.'

. Apart from the build-up of ozone depleting

chemicals, the main cause is the increasing cold

temperature in the arctic stratosphere which

encourages the formulation of PSCs'

tg.r.7. Environmental Effects of Ozone
Depletion

Decrease in the qrlantity of total-column ozone; tend

to cause increased penetration of solar UV-B

radiation (z9o-3r5nm) to the earth's surface. UV-B

radiation is the most energetic component of
sunlight reaching the earth's surface. It has

profound effects on human health, animals, plants,

micro-organisms, materials and on air quality.

Effects of human and animal health

o Potential risks include an increase in the incidence

of and morbidity from eye diseases, skin cancer

and infectious diseases.

r UV radiation has been shown in experimental
' systems to damage the cornea and lens of the eye'

Experiments in animals show that UV exposure

decreases the immune response to skin cancers:

infectious agents and other antigens and can lead

to unresponsiveness uPon repeated challenges.

r In susceptible (light-skin coloured) populations,

UV-B radiations is the key risk factor for

development of non-melanoma skin cancer

(NMSC).

Effects on terrestrial Plants
r Psychological and developmental processes of

plants are affected by UV-B radiatir:n'

. Response to UV-B also varies ccnsiderably among

species and also cultivars of the same species' In

agriculture, this will necessitate using more UV-B

tolerant cultivars and breeding new ones'

r In forests and grasslands, this is likely to result in

changes in the composition of species; therefore

there are implications for the biodiverslty in

different eco-systems.

r Indirect changes caused by UV-B euch as changes

in plant form, biomass allocation to parts of the

plant, timing of developmental phases and second

metaLrolism may be equally or sometimes more

important that the damaging effects of UV-B'

Effects on aquatic ecosystems

r Exposure to solar UV-B radiation has been shown

to affect both orientation mechanisms and motility

in phltoplankton, resulting in reduced survival

rates for these organisms.

o Solar UV-B radiation has been found to cause

damage in the early developmental stages of fish'

shrimp, crab, amphibians and other animals' The

most severe effects are decreased reproduct{ye

capacity and impaired larval deveiopment'

Effects on bio-geochemical cYcles

r lncreases in soiar UV radiation could affect

terrestrial and aquatic bio-geochemical cycles,

thus, altering both sources and sinks of

greenhouse and chemically important race gases'

o These potential changes would contribute to bio-

sphere atmosphere feedbacks that reinforce the

atmospheric build-up of these gases'
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Effects on air quatity
r Reduction in stratospheric ozone and the

concomitant increase in UV-B radiation
penetrating to the lower atmosphere result in
higher photo dissociation rates oikey trace gases
that control the chemical reactivity of the
troposphere.

r This can increase both production and clestruction
of ozone 1O.) and related oxidants such as
hydrogen peioxide (H,O,), which are known to
have adverse effects on human health, terrestrial
plants, and outdoor materials.

r Changes in the atmospheric concentrations ofthe
hydroryl radical (OH) may change the atmospheric
lifetimes of climatically important gases such as
methane (CHn) and the CFC substitutes.)

r Increased tropospheric reactivity could also lead
to increased production of particulates such as
cloud condensation nuclei, from the oxidation
and subsequent nucleation ol sulphur, of both
antropogenic and natural origin [e.g. carbonyl
sulphide and dimerhylsulph ide.

Effects on materials
r Synthetic polymers, naturaliy occurring bio_

polymers, as well as some other mater;ls of
commercial interest are adversely affected by solar
W radiation. \

r The application of these materials, particularly,
plastics, in situations which demand routine
exposurb to sunlight is only possible through the
use of light-stabilizers and I or surface trealment
to protect them from sunlight.

r Any increase in solar [IV-B content due to partial
ozone depletion will therefore accelerate the
photogradation rates of these materials, limiting
their life oufdoors.

19.2. THE CIUO}IE I}EPLETING
. SUBSTANCE$ RUL3S

r The Ozgne Depleting Subetances {Aegulation and
ControllRules, 2ooo under the Environment
(PnrtectionJAct, in July eooo.

r These Rules set the deadlines for phasing out of
various ODSs, besides regulating production, trade
import and export of ODSs and the product
containing ODS.

r The Ozone Depleting Substances (Regulation and
Control) Rule, eooo were amen<ied in zoor, zoo3,
zoo4 and 2oo5 to facilitate implementation or ODS
phase-out at enterprises in various sectors.

r These Rules prohibit the use of CFCs in
manufacturing various products beyond rst
January 2oo3 except in metered dose inhaler and
for other medical purposes.

r Similarly, use of halons is prohibited afrer rst
January zool except for essentiai use. Other ODSs
such as carbon tetrachloride and methyichoroform
and CFC for metered dose inhalers can be used
upto rstJanuary 2o1o.

r Further, the use of methyl bromide has been
allowed upto 1st January zor5. Since HCFCs are
used as interim substitute to replace CFC, these
are allowed upto rstJanuary zo4o.

Ozone Depleting Substances (Regulation and
Control) Amendment Rules, zorg
r Under the Environment (protection) Act of 19g6,

the Ozone Depleting Sulrstances (Regulation and
Control) Amendment Rules, eotg, have been
published.

r According to the Ozone Depleting Substances
{Regulation and Control) Amendment Rules, zor9,
the Ministry of Environment, Forest, and Climate
Change (MoEfC$ informed rhe issuancerof
import licenses for HCFC-r4rb is prohibited
beginning onJanuary 1i zo2o.

r India effectively addressed the task of entirely
phasing out Hydrochlorofluorocarbon (HCFC)_
r4rb, a chemical utilized by foam-producing
businesses, byJanuary r, 2o2o.

r India has made a deliberate choice to shift away
from ozone-depleting substances (ODSs) in favor
of eco-friendly and energy-efficient technologies.
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CHAPTER . 20
"#

2O.1. AGRICULTURN AND FOOD SECURITY
r Climate Change can affect crop yieid as well as the

types ofcrops that can be grown in certain areas,
by impacting agricultural inputs such as water for
irrigation, amounts of solar radiation that affect
plant growth, as well as the prevalence of pests.

. Rise in temperatures caused by increasing green
house gases is likely to affect crops differently
from region to region. For example, moderate
warming (increase of r to 3oC in mean
temperature) is expected to benefit crop yields in
temperate regions, lvhile in lower latitudes
especially seasopally dry tropics, even moderate
temperature increases (r to zoC ) are likely to have
negative impacls for major cereal crops. Warming
of more than 3"C is expected to have negative
effect on production in all regions.

r The Sixth Assessment Report of the IPCC, zoz3
concluded that climate change would hit the
poorest countries severely in terms of reducing the
agricultural products.

r The Report claimed that crop yield would be

reduced in most tropical and sub-tropical regions
due to decreased water availability, and new or
changed insectlpest incidence.

r In Stidth Asia losses of many regional staples, such

as rice, miilet and maize could top 10 per cent by
203O.

. As a result of thawing of snow, the amount of arable

land in high-latitude region is likely to increase by
reduction of the amount of frozen iands.

o At the same time arable land aiong the coast iines
are bound to be reduced as a result of rising sea

level.

r Erosion, submergence of shorelines, salinityof the
water table due to the increased sea levels, could
mainly affect agriculture through inundation of
low lying lands.

. In a recent study, the International Commission
for Snow and Ice (ICSE) reported that Himalayan
glaciers - that are the principal dry-season water
sources of Asia's biggest rivers - Ganges, Indus,
Brah'maputra, Yangtze, Mekong, Salween and
Yellow * are shrinking quicker than anywhere else

and that if current trends continue they could
disappear altogether by 2o35.

Ir If agricultural production in the low-incorne
developing countries ofAsia and Africa is adverseiy

affected by climate change, the livelihoods of large

numbers of the rural poor will be put at risk and

their vulnerability to food insecurity will be
manifcrld.

ao.r.r. Impacts on Indian agriculture
r Alarge part of the arable land in Indiais rain-fed,

the productivity of agriculture depends on the
rainfall and its pattern.
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o Agriculture wiil be adversely affected not only by
an increase or decrease in the overall amounts of
rainfali but also by shifts in the timing of rhe

rainfall.
r Any change in rainfall patterns poses a serious

threat to agriculture, and therefore to the economy

and food security.

. Summer rainfail accounts for almost 7<l per cent

of the total annual rainfall over india and is
crucial to Indian agriculture.

. However, studies predict decline in summer
rainfall by the zo5os.

r Semi arid regions of v{estern India are expected to
receive higher than normal rainfail as

temperatures soar, while central India will
'experience a decrease of between ro and zo per
cent in winter rainfall by the ao5os.

r Relatively small climate changes can cause large
water resources problems particularly in arid and

semi arid regions such as northwest India.

r Productivity of most crops may decrease due tc'

increase in temperature and decrease in water
availability, especially in Indo-Gangetic plains.

r This apart, there would be a decline in the
productiviry\of rabi as compared to kharif season

crops.

r Rising temperature would increase fertilizer
requirement for the same production targets and
result in higher GHG emissions, ammonia
volatilization and cost of crop production.

r Increased frequencies ofdroughts, floods, storms
and cyclones are likely to increase agricultural
production variabilify.

20.2. WATER STRESS AND WATER
INSECURITY

o Latk. of access to water is a perturbing issue,

particularly in developing countries.

r Climate change is expected to exacerbate current
stresses on water resources,

. By zazz, between z and 3 billion people are
projected to be exposed to increased water stress
due t0 ciimate change.

r Spreading water scarcity is contributing to food
insecuriry and heightened competitions for water
both within and between countries.

r As the world popuiation expands and the
consumption of water spirals upwards, water
probierns are bound to intensify.

r Increase in temperature due to climate change has
been widespread over the globe.

r Warming has resulted in decline in mountain
glaciers and snow cover in both hemispheres ard
this is projected to accelerate throughout the zrst
century.

o This will in turn lead to reducing water availabiiity,
hydropower potential, and wouid change the
seasonal flow of rivere in regions supplied by melt
water from major mountain ranges (e.g. Hindu-
Kush, Himalaya, Andes).

r By zo5os freshwater availabiliry in Central, South,
East and South-East Asia, particularly in large river
basins, is projected to decrease.

r A warmer climate will accelerate the hydrologic
cycle, altering rainfall, magnitude and timing of
run-off.

o Available research srggests a significant future
increase in heavy rainfall events in many regions,
while in some regions the mean rainfall is projected

. to decrease.

o The frequency of levere floods in large river basins
has increased during the aoth century.

r Incre.asing floods poses challenges to society,
physical infrastructure and water quality.

r Rising temperatures will further affect &e physical,

chemicai and biological properties of fresh water
lakes and rivers, with predominantly adverse

impacts on many individual fresh water species,

communify cornposition and water quahty.

o In coastal areas, sea level rise will exacerbate water
resourfe {onstraints due to increased salinisation

o{ groundwatcr supplies.
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zo.zJ.Impacts on water situation in India
r Water resources will come pnder increasing

pressure in the Indian subcontinent due to the
-changing climate.

o The Himalayan glaciers are a source of fresh water
for perenniai rivers, in particular the Indus, Ganga,

and Brahmaputra river systems.

. In recent decades, the Himalayan region seems to
have undergone substantial changes as a result of
extensive iand use (e.g. deforestation, agricultural
practices and urbanization), leading to frequent
hydrologicai disasters, enhanced sedimentation and
pollution of lakes.

r There is evidence that some Himalayan glaciers
have retreated significantly since the rgth century.

r Available recolds suggest fhat the Gangotri glacier
is retreating about 38 m per year.

r Glacial melt is expected to increase under changed

climate Conditions, which wriuld lead to increased
summer flows in some river systems for a few
decades, followed by a reduction in flow as the
glaciers disappear.

r As a.result of increase in temperature significant
changes in rainfall pattern have been observed
during the zoth century in India.

r A serious environmentai problem has also been
witnessed in the Indo-Gangetic Plain Region (IGPR)

' in the past whereby different rivers (including Kosi,

Ganga,.Ghaghara, Son, Indus and its tributaries
and Yamuna) changed their course a number of
times.

r The recent devastating floods in Nepal and Bihar

due to change of course of River Kosi is a case in
point.

r Available study suggests that food production has

to be increased to the tune of 4oo mt by zo35 in
order to feed India's ever-grcwing population,
which is likely to reach 1.So biilion by the year 2035.

r The total foodgrain production has to be increased

be double by zo5o to meet the requirement.

r It is feared that the fast increasing demand for food

in the next two or three decades could be quite
grim particulariy in view ofthe serious problem of
soil degradation and climate change.

r The rise in population will increase the demand for
water leading to faster withdrawal of water and

this in turn would reduce the recharging time of
the water tables.

. As a result, availability of water is bound to reach

critical levels sooner or later. During the past four
decades, there has been a phenomenal increase in

the growth of groundwater abstraction structures.

r Growing demand of water in agriculture, industrial
and domestic sectors, has brought problems of
overexploitation of the groundwater resource to the
fore.

r The faliing groundwater levels in various parts of
the country have threatened the sustainabiliry of
the groundwater resources.

. At present, available statistics on water demand
shows that the agiiculture sector is the largest

consumer of water in India.

. About 7ao/o of. the availabie water is used for
agriculture alone. If used judiciously, the demand

may come down to about 58o/o by the year zo5o,

though agricuiture will still remain the largest
consurner.

r In order to meet this demand, augmentation of the

existing water resources by development of
additional sources of water or conservation of the

existing resonrces and their efficient use will be

needed.
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. It is evident that the impact of global warming
threats are many and alarming-

. Water security in terms of quantity and quality
pose problems for both developed and developing
countries.

r However, the consequences of future climatic
change may be felt more severely in developing
countries such as India, whose economy is largely
dependent on agriculture and is already under
stress due to current population increase and
associated demands for energy, freshwater and
{bod.

2O.3. RISE IN SEA LEYELS
r Sea level rise is both due to thermal expansion as

well as melting of ice sheets.

o Satellite observations available since the early
r99os show that since 1993, sea level has been
rising at a rate per yeal significantly higher than
the average during the previous half-century.

o IPCC predicts that sea levels could rise rapidly
with accelerated ice sheet disintegration.

r Global temperature increases of 3*4"C could result
in 33o millidn people being permanently or
temporarily displaced through flooding.

r Warming seas will also fuel more intense tropicai
storms. .

20.3.1. Impacts on Coastal States in India
r The coastal states of Maharashtra, Goa and

Cujarat face a grave risk from the sea level rise,
which could flood land (including agriculrural
land) and cause damage to coastal infrastructure
and other properry.

r. Goa will be the worst hit, losing a large percentage

of its total land area, including many of its famous
beaches and tourist infrastructure.

r Mumbai's northern suburbs like Versova beach

and other populated areas along tidal mud flats

and creeks are .aiso vulnerable to land loss and

increased flooding due to sea level rise.

r Flooding will displace a large number of people

from the coasts putting a greater pressure on the

civic amenities and rapid urbanisation.

. Sea water percolation due to inundations can

diminish freshwater supplies making water
scarcer"

r The states along the coasts like Orissa will
experience worse cyclones. Many species living
along the coastline are also threatened.

. The coral reefs that India has in its biosphere

reserves are also saline sensitive and thus the

rising sea level threatens their existence too, not

only the coral reefs but the phytoplankton, the fish

stocks and the human lives that are dependent on

it are also in grave danger.

r People living in the Ganges Delta share the flood

risks associated with rising sea levels.

20.4" ECOSYSTEMS AND BIO.DIVERSITY
r Climate Change has the potentiai to cause

immense biodiversity. loss, affecting both
individual species and their ecosystems that
support economic growth and human well being.

r The projected extinctions of flora and fauna in the

future will be hurnan driven i.e. due to adverse

impact of human activities.

e According to International World Wildlife Fund
("W'Wf) species from the tropics to the poles are

at risk.

. Many species may be unable to move to new areas

quickly enough to survive changes that rising
temp€ratures will bring to their historic habitats.

r WWF asserted that one-fifth of the world's most

vulnerable natural areas may be facing a

"cata*trophic" loss of species.
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r It have catastrophic impact on the marine
ecosystems. They will be affected not only by an

increase in sea temperature and changes in ocean

circulation, but also by ocean acidification, as the

concentration of dissolved carbon dioxide
(carbonic acid) rises.

r This is expected to negatively affect shell forming

organisms, corals and their dependent ecosystems.

20.5. TMPACTS ON INDI{S BIODI\/ERSITY

r India is a land of mega-biodiversity, encompassing

features from glaciers to deserts. However, climate

change is posing grave threat to its ecosystems.

. Mountain ecosystems are h<it spots of biodiversity.

However, temperature increases and human

activities are causing fragmentation and

degradation of mountain biodiversity.

r The Himalayan Ecosystem is considered as the

lifeline not only to India but also to our
neighbouring countries such as China, Pakistan,

Nepal, owing to the perennial rivers that arise out

of the melting glaciers.

r It is home to the iargest amount of giaciers after

the North and the South Poles. However, climate
(.

change is thredtening this life giver drastically.

r It is also predicted that there will be an increase

in the phenomenon of Glacial Lake Outburst
Floods (GLOFs) in the eastern and the central

Himalayas, causing catastrophic flooding
downstream, with serious damage to 'life,

propefty, forests, farms, and infrastructure'.

r The melting glaciers of the Himalayas have a

serious impact given the fact that they give rise to

the perennial rivers that further flourishes the

agriculture.

r' The Himalayan rivers are closely interlinked with
the Ihdo-Gangetic Ecosystem, which is primarily

an agricultural ecosystem, nearly 65-7o0,lo of

Indians having agricultrire as their primary
occupation.

r The National Environment Policy, zozo states that

the Indian Desert Ecosystems (arid and semi-arid

region) occupies re7.3 mha (38.80/o) of the

country's geographical area and spreads over 10

states.

r The Indian desert fauna is exlremely rich in
species diversity of rnammals and winter

migratory birds.

r Recent studies have shown that deserts have

shown signs of expansion, thus leading to a

process called desertification.

o The climate patterns have altered the naturai

attributes of a desert region; for example the

floods in the desert district of Barmer in Rajasthan

in zoo6.

o Coastal and Marine Ecosystem is one of the assets

of India.

. The mangrove forests (wetiands) of the rivers and

the coasts acts as carbon sink as well as a habitat

for a unique and diverse species of plants and

animals.

r The wetlands act as a naturai barrier to flooding

(that may be caused by the rising sea levels) and

cyclones.

r The most explicit event in the perspective of

climate change affepting the marine ecosystem is

the example of coral bleaching.

o In the Peninsular India, even the rivers of the

Peninsula are dependent on the monsoons, thus

the Peninsular Ecosystem is basically a monsoon

dependent ecosystem.

r India is heaviiy dependent on the monsoon to meet

its agricultural and water needs, and also for

protecting and propagating its rich biodiversity.

Climate change is linked with the changing

pattcrns observtd in lhe monsoons of india.

L4

All Rights Reserved. No part of this material ma,v be reproduced in any fonl or by anv means, lvithout pernr ission in rrrittng. ffi

ffi r4.?^l^PEryY - * nA
\ )v'. J t \" n';1\iJ,/ 'x4 glH[f,tRot{iljtrilry

)

\



I
,]

I

j

20.6. CLIMATE CHANGE AND HEALTH
. Climate change poses a host of threats to the

survival of rnankind.

r Each year, about 3.e million people die from
causes attributable to air pollution, r,8 million
from diarrhoea resulting from lack of access to
clean water supply, sanitation, and poor hygiene,

3.5 miilion from malnutrition and approximately

5o,00o in natural disasters.

. A warmer and more variable climate would result
in higher levels of some air pollutants, increased
transmission c,f diseases through unclean water
and through contaminated food.

r Climate change has a direct impact on human
health.

. For example, the warmer the climate the iikelihood
of its impact on human health becomes worse. _

r It is anticipated that there will be an increase in the
number of deaths due to greater frequency and
severity of heat waves and other extreme weather
events.

r Climate charqge and the resulting higher global
temperatures are causing increasing frequency of
fioods and droughts leading to the risk of disease

infections.

r Lack of freshwater during droughts and
contamination of freshwater supplies during floods
cornpromise hygiene, thus increasing rates of
diarrhoeal disease.

r Endemic morbidiry and mortality due to diarrhoeal
disease primarily associated with floods and
droughts are.expected to rise in East, South and' 
South-Eist Asia due to projected changes in
hydrological rycte.

o Flooding also ceates opportunities for breeding of
disease carrying insects such as mosquitoes.

. Areas affected by frequent floods and drought
conditions also witness large scale migration of
populations to relatively stable regions leading to

overcrowding and unhygienic conditions resulting
in transmission of diseases like Japanese
encephalitis and malaria.

r Climate chalge is a major factor in the spread of
irlfectious diseases. Diseases, confined to one

specific geographic region spread to other areas.

r The Worid Health Organization (WHO) in their
studies have indicated that due to rising
temperatures, malaria cases are now being
reported for the firsttime from countries like Nepal

and Bhutan.

r It has also been predicted that an additional zoo-

3oo miilion people could be exposed to malaria- a

disease rhat claims around 6rgoo lives aanually.

r Dengue fever is al.eady in evidence at higher levels

of eleration in Latin America and parts of EastAsia.

o Studies suggest that climate change may swell the
population at risk of malaria inAfrica by 9o million
by zo3o, and the global population at risk ofdengue

by z billion try zo8os.

r Rising temperatures and changing pattei"ns of
rainfall are projected to decrease crop yields in
many developing cpuntries, srressing food supplies.

This will ultimately translate into wider prevafef,ce

of malnutrition/ undernutrition.'in some African
countiies, yieids from rain-fed agriculture could be

reduced by up to So p€r cent by eozo.

r Emission of the Green House Gases have been

responsible for the depletion of ozone layer, which
protects the Earth from the harmful direct rays of
the sun. Depletion ofstratospheric ozone results in
higher exposure to the ultra violet rays of the sun,

leading to an increase in the incidents of skin
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cancer. It could also lead to an increase in the

nurnber ofpeople suffering from eye diseases such

as cataract. It is also fiought to cause suppression

of the immune system.

r The projections by WHO and IPCC suggest that the

negative effects of climate change on health are

greater,

r ln addition, the negative effucts are concentrated on

poor populations that already have compromised

health prospects, thus widening the inequality gap

befween the most and the least privileged'

r The balance of positive and neg:ative health impacts

will vary from one location to another, and will

alter over time as temperatures continue to rise.
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CHAPTER . 21

21.1. CARBON SEQUESTRATTON:
r Carbon capture and storage, also known as CCS

or carbon sequestratioa, describes the technologies
designed to tackle global warming by capturing
CO, at power stations, industrial sites or even
directly from the air and permanently storing it
underground.

r Carbon sequestration describes long-term slorage
of carbon dioxide or other forms of carbon to
either mitigate or defer global warming.

. It has been proposed as a way to slow the
atmospheric and marine accumulation of
greenhouse gases, which are released by burning
fossil fuels. \

zr.r.r. Sinks
r Carbon sequestration may be carried out by

pumping carbon into'carbon sinks'* an area that
absorbs cafbon.

r Natural sinks - Oceans, forests, soil etc.

e Artificial sinks - Depleted oil reserves,
unmineable mines, etc.

r Carbon capture has actuaily been in use for years.

The oil and gas industries have used carbon
capture for decades as a way to enhance oi1 and
gas recovery. Only recently have we started
lhinking about capturing carbon for
environmental reasons.

There are three main steps to carbon capture
and storage (CCS) -
I trapping and separating the CO, from other gases,

Lil. r

. transporting this captured C0, to a storage
location, and

r storing that C0. far away from the atmosphere
(underground or deep in the ocean).

zt.r.2. $rpes of Sequestration:
r There are number of technologies under

investigation for sequestering carbon from the
atmosphere. These can be discussed under three
main categories:

r Ocean Sequestration: Carbon stored in oceans

through direct injection or fertilization.

r Geologic Sequestration: Natural pore spaces in
geologic formations serve as reservoirs for long-
term carbon dioxide storage.

r Terrestrial Sequestration: A large amount of
carbon is stored in soils and vegetation, which are

our natural carbon sinks. Increasing carbon
fixation through photosynthesis, slowing down or
reducing decomposition of organic matter, and

changing land use practices can enbance carbon

uptake in these natural sinks.

r Geologic Sequestration is thought to have the

largest potential for near-term application.

Geologic Sequestration Trapping Mechanisms

r Hydrodynamic Trapping: Carbon dioxide can be

trapped as a gas under low-permeability cap rock
(much like natural gas is stored in gas reservoirs)'

r Solubility Trapplngr Carbon dioxide can be

dissolved into a liquid, such as water or oil.

F
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r Mineral Carbonation: Carbon dioxide can react
with the minerals, fluids, and organic mattetr is a
gealogic formatia* to form stable compounds/
minerals; largely calcium, iron, and magnesium
carbsnates.

e Carbon dioxide can be effectively stored in the
earth's subsurface by lrSrdrcdynamic trappkg and
solubility trapping - usually a combination of tlre
two is mosteffective.

zr.r.3 Carbon Capture, Utilization and Storage
NITI Aayog has introduced a policy framework for
Carbon Capture, Utilisation, and Storage (CCUS)
along with its implementation mechanism in India.

Objectives
r Aims to develop and implement a practicable

'framework to accelerate research and development
on.CCUS in India.

r Explores the importance ofthe technology as an
emission reduction strategy to achieve deep
decarbonization from the hard-to-abate sectors
like steel, cement etc.

Features
r CCUS comprises techniques and technologies

designed to extract carbon dioxide (COz) from
both fiue g$s emissions and the atmosphere,
followed by rerycling the COz for utilization and
determining safe and permanent storage obtions.

r The COa obtained through CCUS methods is
transfrirmed into valuable products like fuel
(methane and methanol), refrigerants, and
materials used in construction.

r CCUS offers a diverse range of opportunities for
converting captured COz into value-added
products such as green urea, applicatians in the
food and beverage industry, building materials,
chemicals like methanol and ethanol, polymers
including bio-plastics, and enhanced oil recovery
(EqR). The.se opportunities hold substantial
market potential in India and can make a
significant contribution to a circular economy.

r CCU$ projects are expected to generate significant
employment opportunities. It is estimated that by
capturing approximately 75o million metric tons
per annum (mtpa) of carbon by zo5o, it could
create employment for 8-ro miilion individuals on
a full-time equivalent (FTE) basis in a phased
manner.

21.2. CARBON SINK
r Unlike biack and brown carbon that contribute to

atmospheric green house gases, green and blue
carbon sequestrate the atmosphere green house
gases

2r.2.1. Green Carbon
o Green carbon is carbon removed byphotosynthesis

and stored in the plants and soil of natural
ecosystems and is a vital part of the global carbon
cycle,

o Many plants and most crops, have short lives and
release much of their carbon at the end of each
season, but forest biomass accumulates carbon
over decades and centuries.

r Furthermore, forests can accumulate large
amounts of CO. in relatively short periods,
typically several decades.

r Afforestation and reforestation are measures that
can be taken to enhance biological carbon
sequestration.

z!,2,2. Blue Carbon
e Blue Carbon refers to coastal, aquatic and marine

carbon sinks held by the indicative vegetation,
marine organismn and sediments.

. In particular, coastal ecosystems such as tidal
marshes, mangroves, and seagrasses remove
carbon from the atmosphere and ocean, storing it
in plants and depositing it in the sediment below
them by natural processes.

r These coastal ecosystems are very efficient at
sequestering and storing carbon - each square
mile of these systems can remove carbon from the
atmosphere and oceans at rates higher than each
square mile of mature tropical forests.
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o Furthermore, coastal ecosysterns have been found
to store huge quantities of carbon in organic rich
sediments - up to S times more carbon than many
temperate and tropical fortsts.

r These ecosystems are found in all contiirents,
except Antarctica.

Why is Blue Carbon Ecosystem Important?
r Preventing degradation and destruction and

promoting restoration of coastai ecosystems !s a
significant tool to mitigate clirnate change.

o The coastal ecosystems of mangroves, tidal
marshes, and seagrasses are sorne of the most
rapidly disappearing natural systems crn Earth.

. When lost they not only stop sequesteiing carbon
but also release their stores r:f carbon anC become

new sources of climate change causing carbon

emissions which can iast for centuries.

The Blue Carbon Initiative
o The Blue Carbon Initiative is the first integrated

program with a comprehensive and coordinated
global agenda focused on mitigating climate
change through the conservation and restoration
of coastal marine ecosystems.

zt.z A, International Cooperation

Conservation Intqrnational (CI), the International
Union for Conservation of Nature (IUCN), and the
lntergovernmental Oceanic Commission (IOC) of
UNESCO is collaborating with governments, research

institutions,- non-governmental and international
organizations, and communities around the world to

r Develop management approaches, financial
incentives and policy mechanisms for ensuring
conservation and restoration of coastal Blue

Carbon ecosystems;

r Engage local, naticnal, and international
governments to ensure policies and reguiations
support coastal Blue Carbon conservation,
management and fi nancingl

o Develoi comprehensive methods for caastal
carbon accounting;

r Develop incentive mechanisms such as carbon
payment schemes for Blue Carhon projects; and

r Implement projects around the world that
demonstrate the feasibility of ccastal Blue Carbon

accounting, management, and incentive
agreements;

. Support scientific research into the role and

importance of coastal Blue Carbon ecosystems for
climate change mitigation.

21.3. CARBON CREDIT:
r A carbon credit is a tradeatrle certificate or permit

representing the right to emit one tonne of carbon

or carbon dioxide equivaient (tC0ze).

o One carbon credit is equal to one tcn of carbon

dioxide, or in some ntarkets, carbon dioxide
equivalent gases.

How does orre earn a carbon credit?
r An organisation which produces one tonne less of

carbon or carbon dioxide equivalent than the

standard level of carbon emission allowed for its
outfit or activity, earns a carbon credit.

How does it help?

r Countries which are signatories to the Kyoto

Protocol under the UNFCCC have laid down gas

emission norms for their eompanies to be met by

zori. In such cases, a company has two ways to

reduce emissions.

(i) It can reduce the GHG (greenhouse gases) by

adopting new technology or improving upon

the existing technology to attain the nsw

norms for emission of gases'

(ii) It can tie up with developing nations and help

them set up new technology that is eco-

friendly, thereby helping developing country or

its companies 'earn' credits' This credit be-
- comes a permit for the company to emit GHGs

in its own country. However, only a portion of

carbon credits of the company in developing

country can be transferred to the company in

developed country.
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Developing countries
r Developing countries like India and China are

likely to emerge as the biggest sellers and Europe
is going to be the biggest buyers of carbon credits.

. Last year global carbon credit trading was
estimated at 95, billion, with india,s contribution
at around Er billion.

r China is currently the largest seller of carbon
credits cnntroliing about 7s0l6 ofthe market share.

r Carbon, Iike any other commodity, has begun to
be traded on India's Multi Commodity Exchange.

r MCX has become first exchange in Asia to trade
carbon credits.

21.4. CARBON OFFSETTING:
r Carbon offsets are credits for reductions in

greenhouse gas ernissions made at another
location, such as wind farms which create
renewable energy and reduce the need for fossil-
fuel powered energy.

r Carbon offsets are quantified and sold in metric
tonnes of carbon dioxide equivalent (CO,e).

r Buying one tsnne cf carbon offsets means there
will be one less tonne of carbon dioxide in the
atmosphere than there would otherwise have
been. \

r Carbon offsetting is often the fastest way to
achieve,the deepest reductions within businesses
and it alqo often delivers added benefits at the
project site, such as employment opportunities,
community development programmes and
training and education.

. For a carbon offset to be credibie it must meet
essential quality criteria, including proof that it is
additional (the reduction in emissions would not
have occurred without the carbon finance), that it
wili be retired from the carbon market so it cannot

. be dauble counted, and that it addresses issues
such ag permanence [it delivers the reductions it
stated) and leakage (the emission reduction in one
area doesn't cause an increase in emissions
somewhere else)

Example:

r Business Ar is unable to reduce roo tonnes of its
CO, emissions in the short term.

r There is a project somewhere else in the world
which could save 1oo tonnes easily, but they need
a cash injection.

. For example, a community in India could swap
from carbon intensive kerosene as an energy
source to solar panels - but they can't afford the
solar panels.

r Through the purchase of carbon offsets, you
provide the financial assistance to subsidise the
cost of getting solar panels onto housing, and
through that means you have enabled a saving of
1o0 tonnes of C0,.

r tsusiness A: has therefore reduced global net CO"
emissions by roo tonnes.

. The added benefit is that Business Ar has helped
facilitate a step change in local technology in a
developing market.

21.5. CARBON TAX:
o Carbon tax is the potential alternative to the ,cap

and trade' method currently used by the protocol.
r This tax is based on the amount of carbon

contained in a fuel such as coai, etc.

r The aim ofthis tax is to cause less fossil fuel use
and hopefully cause. an lncentive to use other
sources of energy.

c if the carbon tax l4/as implemented it would be
gradual and start at a low amount and incrtiise
over time to allow better industry'ind technology
to be developed.

r Five primary reasons why a carbon tax could
prove more beneficial than the'cap and trade,
system.

r. Predictability - the tax couid help predict energy
prices which might also help investments in
energy efficiency and alternate fuels.

z. Implementation - a carbon tax could be put into
use much quicker compared to the legalities that
go along with the 'cap and trade' method.
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3. Understandable - the carbon tax is sirnpler to
understand and may therefore be embraced more
by everyday people

4. Lack of Manipulation - special interest groups
have less of a chance to manipulate a carbon tax
because of its simpliciry.

5. Rebates - like other forms of taxes, the carbon tax
could be open for rebates to the public

India's Position on carbon tax:
r India will bring a WTO challenge against any

"carbon taxes" that rich countries impose on
Indian imports.

e "If they impose such a tax, we will take them to
the \{TO dispute settlemenr forum," "W'e will deai

lwith this] through hard negotiations" Such
barriers are not going to be WT0-cr:mpatible and
we will fight it." - the minister, MoEF

r Boti United States and European Union have

discussed the possibility of imposing tariffs or
other forms of "border carbon adjusiment" on
goods imported from countries with tax
regulations on greenhouse gas emissions.

21.6. GEO-ENGINEERING:
r Geo-engineering primariiy aims at modifying and

cooling Earth's environment, defeating the
environmental damage and ensuing climate
changes to make the planet more inhabitable.
Geoengineering, at this point, is still only a

theoretical Concept

r Hoisting parasols, piacing mirrors in space,

. whitening the stratosphere with sulfate aerosols,

whitewashing building roofs to reflect suniight or
flinging iron filings into the ocean to promote
carbon-gulping algae are some of the rnodes.

How Geoengineering Works: 5 Big Plans to Stop
Global Warming

r. Copy a \dolcano

r A volcanic eruption can bellow many million tons

of sulfur-dioxide gas into the atmosphere, creating

a cioud that blocks some of the sun's radiation. By

injecting the atrnosphere with sulfur, some

scientists believe they could likewise biock solar

radiation and potentially cool the planet.

c Those droplets are particularly good at scattering

the sun's light back out into space. And because

sulfur doesn't heat the stratosphere as much as

other aerosols, it wouldn't work against the
cooling effect. Hydrogen sulfide is an even better
candidate for atmospheric seeding than sulfur
dioxide.

z. Shoot Mirrors Into Space

r In order to deflect enough sunlight to bring the

Earth's climate back to its pre-industrial level,

geoengineers plan to launch a mirror, the size of
Greenland and strategically position it between

!

the planet and the sun. .l

3. Seed the Sea with Iron
. Scieniist suggests iron will be the key to turn

things around. Phytoplankton, which dwell near

the surface, prefer iron.

r They are also adapt at pulling carbon out of the

atmosphere during phctosyqthesis.

e When they die after about 6o days, the carbon the

organisms have consumed falls to the bottom of

the ocean.

i

Africa's Great Green Wall project

Launched in zoo7, it aims to plant an arc of trees
running 7,ooo kilometers across Africa, from
Senegal along the Atlantic all the way to Djibouti
on the Gulf of Aden to stop the Sahara Desert from
spreading further south.
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r By pumping iron into the sea and stimulating
phytcpiankton to grow like crazy, scientist believe,
global warming could be reversed.

4. Whiten the Clouds with Wind-powered Ships
r Scientist hopes, like the volcanic eruption, the tops

of clouds also reflect solar radiation. Spraying a lot
of seawater into the sky bywind powered remotely
activated ships to whiten the clouds and thus it will
reflect solar radiation.

5. Build Fake Trees
r "artificial tree," a scaled-down version of an earlier

prototype capable of capturing a ton of carbon in
the atmosphere per day.

r Panels covering the surface of the tree--which
would need to be about So square meters--wili be
nrade ofan absorbent resin that reacts with carbon
dioxide in the air to form a solid.

. It can be compared to a furnace filter, capable of
pulling particles out of the air.

r The panels, or "boxes," can tre removed and exposed
to 1r3 F steam, which effectively cleans the filter.

r The chemical reaction with the steam causes the
solid to release the carbon it has captured, which
can then seize as liquid CO,.

\

r But pulling carbon dioxide from the atmosphere is

only half the battle--afterwards it must be

sequestered, or permanently trapped.

How sequestrated CQ * be commercials used?

r Horticulturists need CO, in greenhouses for plants
to use during photosyntlesis,

o For dry ice production, and

e For developing new kinds of plastic and concrete
that can be made with CO .

Drawbacks

r Scientists have no idea whether they could shut
down some of these geoengineering projects once

they start.

r Geoengineering treats the symptoms of global
warming, and could very well undermine efforts to
address the root cause.

r people may feel as though they don't need to reduce
their personal carbon emissions and companies
may continue to conduct business as usual,
expecting researchers to ciean up the mess.

o The cost, maintenance for geoengineering projeds
are too high.

s"s's$-b*s
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'.!$ g.' ;#-- CHAPTER - 2?

7t^t onsumption of non-renewable sources of en-

t ergy has caused more environmental damage

\.Zthan any other humaa activity. Electricity
generated frorn fossil fuels has led to high concentra-
tions of harmful gases in the atmosphere. This has
in turn led to many environmental and health prob-
lems being faced today.

Therefore, alternative sources of energy have become
very important and relevant.

Renewable energy is energy that is generated from
natural resources that are continuously replenished.
This includes sunlight, geothermal heat, wind, tides,
water, and various forms of biomass. This energy
cannot be exharisted and is constantly renewed.

They are viable source of clean limitless energy;,cause

less emission, and are available locally. The use of
renewable energy greatly reduces all sort of pollutions

vis-a*vis non-renewable energy. Most of the
renewable sources of energy are fairly non-polluting
and considered clean. But biomass though a

renewabie source, is a major contributor of indoor
pollution.

Electricify is the flow of energy or current and is one

of the most widely used forms of energy throughout
the world.

Sourees

Primary source - renewabie energy iike solar, wind,
geothermal

Secondary source - non-renewable energy generated

through the conversion of coal, oil, natural gas etc.

The Government has up-scaled the target of
reneu'able energy cgpacity to r75 GW hv the year

eoee which includes roo GW from solar, 6o GW from
wind, ro GW {rom bio-power and 5*GW from smail

hydro-polver. India has also aimed a.target of 5ooGW
non fossil fuel based energy by eo3o.

As of zoz3 the renewabie capacity in lndia stands at

r7g.3z GW which includes 67 GW of solar energy and

4z GW of wind energy. 0u1y zozS).

India's instailed renewable energy capacity has

increased by over five and a half times which is about

43 per cent ofthe country's total capacity (as onJuly
zoa3J.

Renewabte energy comprises of
r Solar energy - energy generated from the sun
r l-lydel energy - energy derived from water
r Biomass - eoergy from firewood, animal dung,

biodegradable waste and crop residues, when it
is burnt.

. Geothermal energy- energy frcm hot dry rocks,
magma, hot water springs, natural geysers, etc.

r Ocean thermal - energy from waves and also
from tidal waves.

o Co-generation - producing two forms of energy
from one fuel.

r Fuel cells are aiso being used as cleaner energy
source.
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22.1 SOLAR ENERGY
India is one of the few countries naturally blessed with
long days and plenry of sunshine.

There are two ways we can produce electricity from
the sun light:

r Photovoltaic Electricity - uses photovoltaic cells that
absorb the direct sunlight to generate electricity

r Solar-Thermal Electricity - uses a solar collector
that has a mirrored surface which reflects the
sunlight onto a receiver that heats up a liquid. This
heated up liquid is used to make steam that
produces electricity.

zz.r.r Photovoltaic Electricity
Solar panels are attached to an aluminium mounting
system. Photovoltaic (PV) cells are made up of at least
2 serili-conductor layers - a positive charge, and a
negative.charge. As a PV cell is exposed to sunlight,
photons are reflected, pass right through, or absorbed
by the solar cell. When enough photons are absorbed
by the negative layer of the photovoltaic ceil, electrons
are freed from the negative semiconductor material,
These freed electrons migrate to the positive layer
creating a voltage differential. When the two layers are
connected to an external load, the electrons flow
through the circuit creating electricity. The power
generated - Direbt Current (DC) is converted to
Alternate Current (AC) with the use of inverters. ,

az.r.z Concentrated Solar power (CSp) or
solar thermal technology

It utilises focused sunlight and convert it into high-
temperature heat. That heat is then channelled
through a conventional geneiator to produce electriciry

Solar collectors capture and coricentrate sunlight to
heat a fluid which in turn generates electriciry There
are several variations in the shape of the collectors.
The most commonly used are the parabolic troughs.
Parabolic trough power plants use a curved, mirrored
trough w.hich reflects the direct solar radiation onto a
glass tube containing a fluid and the fluid gets heated
owing to the concentrated solar radiation and the hot
steam generated is used to rotate the turbine to

generate electricity. Commonly used fluids are
synthetic oil, molten salt and pressurised steam.

The porver generated - Direct Current (DC) is
converted to Alternate Current (AC) with the use of
inverters.

zz.r.3 Potential of solar energy in India
r India has the potential to generate 35 M$kmz

using solar photovoltaic and solar thermal energy.

r Solar energy of about 5,ooo triilion kWh per year
is incident over India's land area with most parts
receiving 4-7 kWh per sq. m per day. Hence both
technology routes (solar thermal and solar
photovoltaic) for conversion of solar radiation into
heat and electricity can effectively be harnessed
providing huge scalabilify for solar power in India.

o The states with very high solar radiation are
Rajasthan, northern Gujarat and parts of Ladakh
region, Andhra Pradesh, Maharashtra and Madhya
Pradesh.

z?..t.4lnstalled capacrty - India
The installed solar energy capacity has increased by
over 15 times, and stands at 6i.97 GW in zozz.

A major initiative called 'The National Soiar Mlssion'
was formulated by Government of India and its state
governments.

One of the rnain features of the Mission is to make
India a giobal leader in soiar energy and the mission
envisages an installed solar generation capacity of roo
GW (revised tareet) bv zozz.

!

ez.r.5 International Solar Alliance
International Solar Alliance {lSA) is launched at the
CoPzr Climate Conference in Paris on 3oth November
as a special platform for mutual cooperation among
rzr solar resource rich countries lyiag fully or partially
between Tropic of Cancer and Tropic of Capricorn.

The alliance is dedicated to address special energy
needs of ISA member countries.

International Agency for Solar Policy and Application
(IASPA) will be the formal name of International Solar
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Alliance. The ISA secretariat will be set up in Nationai
lnstitute of Solar Energy, Gurgaon,

So far 94 countries ratified ISA.

Objectives

r. to force down prices by driving demand;

z. to bring standardization in solar technologies

3. to foster research and development.

Prime Minister coined the new term "Surya Putra" for
all the nations which fall between Tropic of Cancer and

Tropic of Capricorn, and which have been invited to
join the alliance" The other term used for these
countries is "Sunshine Countries".

IESS zo47 stands for India Energy Security Scenarios

zo47 calculator which has been launched by India to
explore the potentiai of future energy scenarios for
india. '

zz.r.6. OSOWOG initiative
The Green Grids Initiative, known as One Sun, One

World, One Grid (GGI - OSOWOG), represents a

collaborative effort involving the International Solar
Alliance (ISA), India, France, and the United Kingdom.
Its core objective is the establishment of a Global Green
Energy Grid, wiqh a primary emphasis on harnessing
solar and wind energy sources.

The One Sun One World One Grid (OSOWOG) initiative
seeks to implement a transnational electricity grid
capable ofproviding power to regions across the giobe.

22.2. LUMINESCENT SO]"AR
CONCENTRATORS

l, lumi*escsrt solar concentrator (lSC) is a device that
uses a thin sheet of material to trap solar radiation
over a large area, befcre directing the energy (through
luminescent emission) to celle mounted. on the thin
edges of t}e material layer.

The thin sheet'of material typically consists cf a
polymer (such as polymethylmethacrylate (PMMA),
doped with luminescent species such as organic dyes,
quantum dots or rare earth comple:res.

zz.z.r. What is the need for lSCs?

r The main motivation for implementing LSCs is to
replace a large area of expensive solar cells in a
standard flat-plate PV panel, with a cheaper

alternative. Therefore there is both a reduction in
both the cost of the module (e/W) and the solar
power produced (e/kwh).

r A key advantage of over typical concentrating
systems is that LSCs can collect both direct and

diffuse solar radiation, Therefore tracking of the

sun is not required.

r LSCs are excellent candidates for building
integrated photovoltaics (BIPV) and for the cioudier

northern climates.

Ideal LSC

r A broad absorption range to utilize the solar

spectrum efficiently.

r roo0/o emission of light from the absorbing
luminescent species.

r A large shift berween the absorption and emission

spectra to reduce absorption losses.

r Long term stability.

Challenges for LSC

o Tbe development of LSCs aims to create a working
structure that performs close to the theoretical
maximum efficiency.

22.2.2, Internatilsnal Renewable Energy
Agenry (IRENA) :l

IRENA has 167 member nations with Headquarters in
Abu Dhabi.

The International Renewable Energy Agency (IRENA)

is an intergovernmental organisation that supports

countries in their transition to a sustainable energy

future, and serves as the principal platform for
international cooperation, a centre of excellence, and

a repository of policy, technoiogy, resource and

financial knowledge on renewable energy.

IRENA promotes the widespread adoption and
sustainable use of all forms of renewable energy'
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including bioenergy, geothermal, hydropower, ocean,
solar and wind energy in the pursuit of sustainable
development, energy access, energy securify and low-
carbon economic growth and prosperity.

22.3 WIND ENERGY
Wind energy is the kinetic energy associated with the
movement of atmospheric air. Wind turbines transform
the energy in the wind into mechanical power, further
converting to electric power to generate electricity. Five
nations * China, Germany, USA, Spain and india -
account for 8o0/o of the world's installed wind energy
capaciry.

zz.3.r lrVind farm
A wind farm is a group of wind turbines in the same
location used for production of electricity. Awind farm
can be located onshore and offshore.

. Onshore wind farms: operate on land, where the
wind tends to be the strongest. The turbines of a
Onshore wind farms are less expensive and easier
to set up, maintain and operate than offshore
turbines.

r Offshore wind farms: Construction of wind farms
in large bodies of water to generate electricity.
Offshore wind farms are more expensive than
onshore wind &.rms of the same nominal power.

LzA.z Working of wind turbines
Wind turbines convert the kinetic energy in the wind
into mechanical energy, This mechanical power can
be used for specific tasks (such as grinding grain or
pumping water) or a generator can convert this
mechanical power into electricity. Most turbines have
three aerodynamically designed blades. The energy in
the wind turns two or three propeller-like blades
around a rotor that is connected to the main shaft,
which spins a generator to create electricity. Wind
turbines are mounted on a tower to capture the most
energy. At too feet (3o meters) or more above ground,
they can take advantage of faster and less turbulent
wind.

Three main variables determine how much electricity
a turbine can produce:

r. Wind speed- stronger winds produce more energy.
Wind turbine generates energy at a speed of 4-25
metres per second

:,. Blade radius- the larger the radius ofblades, the
more the energy produced. Doubling the blade
radius can result in four times more power,

3. Air density- Heavier air exerts more lift on a rotor.
Air density is a function of altitude, temperature
and pressure. High altitude locations have low air
pressure and lighter air so they are less productile
turbine locations. The dense heavy air near sea
level drives rotors faster and thus relatively more
effectively.

22.3.3 T\vo types of wind turbines
r) Horizontal-axis design has two or three blades that

spin upwind of the tower. A horizontal axis
machine has its blades rotating on an axis parallel
to the ground.

a) Vertical-axis turbines has vertical blades that rotate
in and out of the wind. The vertical axis turbine
has its blades rotating on an axis perpendicular to
the ground. This drag-type turbine turns relatively
slowly but yields a high torque. It is useful for
grinding grain, pumping water and many other
tasks, but its slow rotational speeds are not optimal
for generating electricity. Vertical-axis turbines do
not take advantage of the higher wind speeds at
higher elevations (too feet and so) above the
ground vis-a-vis horizontal axis turbines.

22,3.4 Potential of wind energy in India
The National Institute of Wind Energy (NIWE) has
recently launched Wind Energy Resource Map of India
at 1oo meter above ground level (AGL) on online
Geographic Information System platform.

The wind energy potential in the country at roo m AGL
is over 3oz GW 695.5 GW at rzo m AGL. Gujarat has
the maximum potential followed by Karnataka,
Maharashtra, Andra Pradesh according to the resource
map.

Wind energy target

+ 6oooo MW (0o GW) by zozz
o zoo0oo MlV (zoo CW) by zozz
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Highest Producing
States

Up to zorg 2o2r-z?"

Tamil Nadu 8q68.8s gooo

Guiarat 4299.3 zBss

Maharashtra 4794.18 azSq

Karnataka +6q+,q 4Wq

2a.B.S Capacity instatled
Tle country has t* tomt installed capaciry of 4z GW
(as on zoz3).

22.3.6. National Offshore Wind Energy Policy,
2(}15:

Under this Policy, the Ministry of New & Renewable

Energy (MNRE) has been authorized as the Nodal
Ministry for use of offshore areas within the Exclusive

Economic Zone (EEZ) of the country and the National

Institute of Wind Energy (NfWE) has been authorized
as the Nodal Agency for development of offshore wind
energy in the country and to carry out allocation of
offshore wind energy blocks, coordination and aliied
functions with related ministries and agencies.

It would pave the way for offshore wind energy
development including, setting up of offshore wind
power projects and research and development
activities, in waters, in or adjacent to the country up
to the seaward dishnce of zoo Nautical Miles (EEZ of
the country) from the base line.

The policy will provide a level playing field to all
investors/beneficiaries, domestic and international.

National Wind Energy Mission (Proposed):

Initiated the process of estiblishing National Wind
Energy Mission,

The setting up of a Mission would help in

(a) achieving the targets of reth Plan and energy
generation from renewable energy as set under
NAPCC, and

(b) address,ing the issues and challenges which the
wind secfor is faced with, such as precise resource

assessment, effective grid integration, improvement in
technology and manufacturing base, to maintain its
comparative advantage in the wind sector.

22.4. HYDRO POWER
Hydraulic power can be captured when water flows

downward from a higher level to a lower level which

is then used to turn the turbine, thereby converting

the kinetic energy of water into mechanical energy to

drive the generator.

Hydro power is cheapest, and cleanest source ofenergy

but there are many environmental and social issues

associated with big dams as seen in projects like Tehri,

Narmada, etc. Small hydro power are free from these

problems

22.4,t Tlpes of hydro power stations

There are three types of hydropower facilities:
impoundment, diversion, and pumped storage. Some

hydropower plants use dams and some do not.

(r) Impoundnnent

The most common type of hydroelectric power plant

is an impoundment faciliry. An impoundment facility,

fypically a large hydropower system, uses a dam to
store river water in a reservoir. Water released from
the reservoir flows through a turbine, spinning it,
which in turn activates a generator to produce

electricity.

(a) Diversion

A diversion, sometimes called run-of-river facility,
channels a portion of a river through a canal or
penstock and then to flow through a turbine, spinning

it, \ryhich in turn actiiates a generator to produce

electricity.lt may not require the use of-a dam.

G) Pumped storage

It works like a battery storing the electricity generated

by other power sources like solar, wind, and nuclear

for later use. When the demand for electriciry is low, a

pumped storage facility stores energy by pumping

water from a iower reservoir to an upper reservoir.

During periods of high electrical demand, the water is

released bac.k to the lower reservoir and turns a

rurbine, generating electricity.
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22,.4.2 Small Hydro Power (SHP)

Small hydro is defined as any hydro power project
which has an installed capacity of less than z5 MW It
is in most cases run-of-river, where a dam or barrage
is quite smail, usually just a weir with little or no water
is stored. Therefore run-of-river installations do not
have the sarne kind of adverse effect on the local
environment as large-scale hydro projects. Small
hydropower plants can serve the energy needs of
remote rural areas independently.

India and China are the major players of the SHP

sector, holding the highest nurnber of installed
projects.

z;2.4A Small Hydro Potential in India
r An estimated 7133 sites of small hydro have been

identified with a potential of around zr,roo MW.

r River based projects in the Himalayan states and
irrigation canals in other states have massive
potential for development of Small Hydro Projects.

r The Ministry of New and Renewable Energy is
encouraging development of Small Hydro Projects
in both the public and private sector and aims to
exploit at least 5o0/o of the current potential in the
next 1cj vears."\

zz. 4. 4 Installed capacity

The cumulative installed capacity of Small Hydro
Projects amount to 4.g GW.

22.5 OCEAN THERMAL ENERGY
Large amounts ofsolar energy is stored in the oceans

and seas. On an ayerage, the 6o million square
kilometre of the tropical seas absorb solar radiation
equivalent to the heat content of 245 billion barrels of
oil.

The process of harnessing this energy is called OTEC
(ocean thermal energy conversion). It uses the
temperatlre differences between the surface of the
ocean and the depths ofabout looom to operate a heat

engine, which produces electric power

Wave energy

Waves result from the interaction of the wind with the
surface of the sea and represent a transfer of energy
from the wind to the sea.

The first wave energy, project with a capacity of
r5oMW, has been set up at Vizhinjam near Trivandrum.

Tidal energy

Energy can be extracted from tides by creating a
reservoir or basin behind a barrage and then passing

tidal waters through turbines in the barage to
generate electricity,

A major tidal wave power project costing of Rs.5ooo

crores, is proposed to be set up in the Hanthal Creek

in the Gulf of Kutch in Gujarat.

22.6 BIOMASS
Biomass is a renewable energy resource derived from
the carbonaceous waste ofvarious human and natural
activities, .It is derived from numerous sources,
including the by-products from the timber industry
agricultural crops, grassy and woody plants, residues
from agriculture or forestry, oil-rich aigae, and the
organic component of municipal and industria.l wastes.

Biomass is a good substitute for the conventional fossil
fueis for heating and energy generation purposes.

Burning biomass releases about the same amount of
carbon dioxide as burning fossil fuels, However, fossil
fuels release cartlon dioxide captured by photosynthesis

over its formative years. Biomass, on the other hand,

releases carbon dioxide that is largely balanced by lhe
carbon dioxide captured in its own grqwth (depending

how much energy was used to grow, harvest, and
process the fuel). Hence, Biomass doeS not add carbon
dioxide to lhe atmosphere as it absorbs the same

amount of carbon in growing as it releases when
consumed as a fuel.

Chemical prccesses like gasification, combustion and

pyrolysis convert biomass to usefui products,
combusrion being the most common of them. Each of
the technologies mentioned produces a major calorific
end produci and a mixture of by-products. The
processing methcd is selected on the basis of nature
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and origin of feed stocks, their physiochemical state

and application spectrum affuel products derived from
it.

Anaerobic Digestion/Biomethanation

Biomethanation, or methanogenesis, is a scientific
process whereby anaerobic microorganisms in an
anaerobic environment decompose biodegradable

matter producing methane-rich biogas and effluent.
The three functions that take place sequentiaily are

hydrolysis, acidogenosis and methanogenesis.

Combustion/lncineration
In this process, waste is directly burnecl in the presence

of excess air (oxygen) at high temperatures (about

SoooC), Iiberating heat energy inert gases and ash.

Combustion results in transfer of 65-8o?o of heat

content ofthe organic matter to hot air, steam and hot
water. The steam generated, in turn, can be used in
steam turbines to generate power.

Pyrolysis/Ga*ification

Pyrolysis is a process of chemical decomposition of
organic matter brought about by heat. In this process,

the organic material is heated in the absence of air
until the molecules thermaliy break down to become

a gas comprising s[rdler molecrr]es (known collectiveiy

as syngas).

Gaeificatiorl can also take place as a result of partial
combustion of organic matter in the presence of a

restricted quantity of oxygen or air. The gas so

produced is known as producer gas. The gases

produced by pyrolysis mainly comprise carbon
monoxide (z5olo), hydrogen and hydrocarbons (r5Yo),

and carbon dioxide and nitrogen (6o70). The next step

is to'clean'the syngas or producer gas. Thereafter, the
gas is burned in internal combustion (IC) engine
generator sets or turbines tc produce electricity.

2Z:7 COGENERATION

Co-generation is producing two forms of energy from
one fuel. One of the forms of energy must aiways be

heat and the other may be electricity or mechanical

energy. In a conventional power plant, fuel is burnt in
a boiler to generate high-pressure steam. This steam

is used to drive a lurbine, which in turn drives an

alternator through a steam turbine to produce electric
power. The exhaust steam is generally condensed to

water which goes back to the boiler.

As the low-pressure steam has a large quantum of heat

which is lost in the process ofcondensing, the efiicienry

of conventional power plants is only around 350,/o^ In a

cogeneration plant, the low-pressure exhaust steam

coming out of the turbine is not condensed, but used

for heating purposes in factories or houses and thus
very high efficiency levels, in the range of 75o/o-goa/0,
can be reached.

Since co-generation can meet both power and heat

needs, i[ has other aclvantages as well in the form of
significant cost savings for the plant and reduction in
emissions of pollutants due to reduced fuel
consumption"

Even at conservative estimates, the potential of power

generation from co-generation in India is more than
2o,ooo MW. Since lndia is the largest producer of
sugar in the world, bagasse-based cogeneration is

being promoted. The potential for cogeneration thus

lies in facilities with joint requirement of heat and

electricify, primarily sugar and rice mills, distilleries,
petrochemical sector and industries such as fertilizers,

steel, 'chemical, cement, pulp and paper, and
aiuminiurn.

Potential in India
r Biomass energy i$ one of the most importppt

sources of energy forrning 320lo of the total prima?y

energy usage in lhe ccluntry with more than 7o0lo

of the Indian population dependent on it for its
energy needs.

r The current availability of biomass is estimated at

about 75o million tonnes antually translating to a

potential of around z8 GW.

r In addirion, about 5ooo MW additional power could

be generated through bagasse hased cogeneration

in the country s 55o Slgar rniils

c it attracts over Rs 6oo crore in investrnents
annually creating rurai emplayment of more lhan
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10 million man days whiist generating more than

5ooo million units of electricity-.

Installed capacity in India
r As on 3r October, zazz, a total capacity of

rozo5 .5t MW has l:een installed in Biomass Power

and Cogeneration Sector. installed Capacity of
Biomass IPP - 1836 MW, Bagasse Cogeneration -
ZS6z M1{', and Non-Bagasse Cogeneration - 77z MW
Also,3o biomass power projects aggregating about

:SoMW are under different stages of
implementation.

o Maharashtra, Karnataka, Uttar Pradesh, Andhra
Pradesh and Tami] Irladu are the leading states in
the impiementation of bagasse cogeneration
projects.

r In the biomass power projects, Chhattisgarh,
Madhya Pradesh, Gujarat, Rajasthan and Tamil
Nadu have taken ieadership position.

o The Government plans to rneet zoYo of the
countries diesel requirements by zozo using
biodiesel. Potentiai sources of biodiesel production
have been identified in wild plants such as jatropha
curcas, neem, mahua, karanj, Simarouba (exotic

ffee) etc.

r Several incen{ve schemes have been introduced
to rehabilitate waste lands through the cultivation
ofJatropha.

. Central Finance Assistance (CFA) is provided by the
Ministrybf New and Renewable Energy (MNRE) in
the form ofcapital subsidy and financial incentives
to biomass energy projects in india.

22.8 WASTE TO ENERGY
In today's era, there are increasing quantities of waste
due to urbanization, industrialization and changes in
life patterns which are harmful to the environment.
In the recent past, development of technology has
helped to red'uce the amount of waste for its safe
disposal and to generate eiectricity from it.

Waste-to-energy has the potential to dir/ert waste from
landfiils and generate clean power without the
emission of harmful greenhouse gas. This significantly

reduces the volume of waste that needs to be disposed

of and can generate power Pyrolysis and gasification

are emerging technologies apart from the common
incineration and biomethanation.

z?.8.1 Fotential of waste-to-energy
r There is an estimated potential of about 5oz MW

from ali sewage and about 146o MW from
Muiricipal Solid Waste (MSW) in india totaling
arcund 569o MW of power.

c There is current potential to recover t,3oo MW of
power from inelustrial wastes, which is projected

to increase to 2,ooo MW by zor7.

* The total installed capacity of grid inteiactive
power from Waste to energy is 99.o8 MW of grid
power and about rr5.o7 MW of off-grid power.

r MNRE is actively promoting the generation of
energy frr:m waste by providing incentives and
subsidies on projects

22.8.2, Mqior Constraints Faced by the Indian
\{aste to Energy Sector
o Choice of technology - Waste-to-Energy is still a

new concept in India. Most of the proven and
commercial technologies in respect of urban Wastes

are required to be importbd;

. High costs - The costs of the projects especially

based on biomethanation technoiogy are high as

critical equipment for a project is required to be

imported. r

. Improper segregation - India Lacks a source
separated waste stream, owing to the low level of
compliance of Municipal Solid Waste (MSW) Rules

zooo by the Municipal Corporations/ Urban Local

Bcdies. The organic waste is mixed with the other
types of waste. Hence the operations of the waste
to energy techniques are hindered and a lack of
smoothness causes the attempts to be short lived.

r Lack of policy support - Lack of conducive poiicy
guidelines from State Governments in respect of
allatment of 1and, supply of garbage and power
purchase / evacuation facilities.
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22.9 GEOTHERMAL ENERGY

Geothermal generation refers to harnessing of the
geothermal energy or the vast reservoir ofheat stored

in the earth's inner core. Below the earth's crust, there

is a layc" of hot and molten rock called'magma'. Heat

is continually produced there, mostly from the decay

of naturallyradioactive materials such as uranium and

potassium.

How is it captured

Geothermal systems can be found in regions wit}t a
normal or slightly above normal geothermal gradient

(gradual change in temperature is known as the
geothermal gradienq which expresses t}re increase in
temperature with depth in the earth's crust. The

average geothermal gradient is about 2.5-3 "C/roo m)
and especially in regions around plate margins where

the geothermai gradients may be significantly higher
than the average value.

The most common current way of capturing the

energyftrm geothermal sources is to tap into naturally

occurring "hydrothermal convection' systems where

cooler water seeps into the earth's crust, is heated up

and then rises to the surface. When heated water is

forced to the surface, it is a relatively easy to capture

tlat steam and uqe it to drive electric generators'

Potential in India \

India has a potential for producing around ro,6oo MW
of power froin geothermal resources. Although India

was amongthe earliest countries to begin geothermal

projects since the rgTo's, at present there are no

operational gmthermal plants in India. 34o hot springs

were identified across India.These have been grouped

together and termed as different geothermal provinces

based on their occurrence in specific geotectonic

regions, geological and structural regions sucl, as

occurrence in orogenicbelt regions, structural grabens,

dbep fault zones, active volcanic regions etc.

Oryemicregions:

r. Himalayangeotherrnal pmvine

:. Naga-trshai geottermalprovince

3. Andaman-Nicobar Islands geothermal province

Non-orogenic regions:

r. Cambay graben,

z. Son-NarmadarTaPigraben,

3. West coast,

4. Damodar valley,

5. Mahanadi valley,

zz. Godavari valley etc

Potential Sites:

r. Puga Valley (J&K)

z. Tattapani (Chhattisgarh)

3. Godavari Basin Manikaran (Himachal Pradesh)

4. Bakreshwar (West Bengal)

5. T\rwa (Cujara$

zz. Unai (Maharashtra)

7. Jalgaon(Maharashtra)

Recent Developments:

lrr zor3,India's first geothermal porvr:i' plant was

arrnounced to be set up in Chhattisgarh' 'l'he , :ant

would be set up at Tattapani in the Balrampur district.

Satellites like the IRS-r have played an important role,

through infrared photographs, in locating geothermal

areas.

Challenges 
r

High generation costs

Most costs relating to geotlermal power plants are

incurred due to resource exploration and plant

construction,

Drilling costs

Although the cost of generating geothermai electricity

has decreased by z5 percent during the last two
decades, exploration and drilling remain expensive

and risky. It is because rocks in geothermal areas are

extremely hard and hot, developers must frequently

replace drilling equipment'
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Transmission barrier

Geothermai power plants must be located near specific
areas near a reservoir because it is not practical to
transport steam or hot water over distances greater

than two miies. Since many of the best geothermal
resources are located in rural areas, developers may

.be limited by their abiliry to supply electriciry to the
grid, New power lines are expensive to construct and

difficult to site. Many existing transmission lines are
operating near capacity and may not be able to
transmit electricity without significant upgrades.
Consequently, any significant increase in the number
of geothermal power plants wili be limited by the
plants ability to connect, upgrade or buiid new lines to
access the power grid and whether the grid is able to
deliver additional power to the market.

Accessibility

Some areas may have sufficient hot rocks to supply hot
water to a power station, but many of these areas are
located in harsh areas or high up in mountains. This
curbs the accessibility of ge,rthermal resources adding
on to the costs of development.

Execution challenges

Harmful radioa(tive gases can escape from deep
within the earth through the holes drilled by the
constructors. The plant must be able to contain any
leaked gasds. and ensure safe disposal of the same.

22.10 FUEL CELLS
Fuel cells are eiectrochemical devices that convert the
chemical energy of a fuel directly and very efficiently
into electricity (DC) and heat, thus doing away with
combustion. The most suitabie fuel for such cells is
hydrogen or a mixture of compounds containing
hydrogen. A fuel cell consists of an electrolyte
sandrviched befween two electrodes. Oxygen passes

over ode electrode and lrydrogen over the otheq and
they react eiectrochemically to generate electriciry
water, and heat.

Fuel cells for automobile transport
Compared to vehicles powered by the internal
combustion engine, fuel-celi powered vehicles have
very high energy conversion efficiency, and near-zero
poilution, COz and water vapour being the only
emissions. Fuel-cell-powered EV's (electric vehicles)

score over battery operated EV's in terms of increased

efficiency aad easier and faster refueiling.

In india, riiesel run buses are a major means of
transport aftd these en*t significant quantities of SPM

and SOz.Thus, fuel-cell powered buses and electric
vehicles could be introduced with relative ease to
dramatically reduce urban air poliution and to make

a positive impact on urban air quality.

Fuel cells for power generation

Conventional large-scale power plants use non-
renewable fuels with significant adverse ecological and
environmentai impacts. Fuel cell systems are excellent
candidates for small-scale decentralized power
generation.

Fuel cells can suppiy combined heat and power to
commercial buildings, hospitals, airports and military
installation at remote locations. Fuel cells have
efficiency levels up to 55o/o as compared to 35olo of
conventional power plants. The emissions are
signiffcantly lower (COz and water vapour being the
only emissions). Fuel cell systems are modular (i.e.

additional capaciry can be added wheneyer required
with relative ease) and can be set up wherever power
isrequired. n 

:i
Constraint

High initial cost is &e biggest hurdie in the widespread

commercialization of fuel cells.

RENzr

RENzr is the global renewable energy policy multi-
stakeholder network that connects awide range ofkey
actors from:

r Governments
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r International organisations

r Industry associations

r Science and academia as weil as civil sociery

To facilitate knowledge exchange, pclicy deveiopment

and joint action towards a rapid global transition to

renewable energy. RENzt promotes renewable energy

to meetthe needs of both industrialized and developing

countries that are driven by climate change, energy

securi[,, development and poverty alleviation.

RENzr is an international non-profit association

and committed to the following objectives:

r Providing policy-reievant information and research-

based analysis on renewable energy to decision

makerq multipliers and the public to catalyse poliry

change

e Offering a pl4tform for interconnection between

. multi-stakeholder actors working in the renewable

energy field worldwide and identifying barriers as

well as lvorking to bridge existing gaps to increase

the large-scale deployment of renewable energy

worldwide.

Conclusion

Efficient use of renewable energy would reduce our

dependence on non-renewable sources ofenergy, make

us energy self-sufficient and make our environment

cleaner.As more green power sources are developed -

displaeing conventional generation - the overall

environmental impacts associated with electricity

generation wili be significantly reduced.

zl.tal. National Green Hydrogen Mission

India has set its sight on becoming energy independent

by zo47 and achieving Net Zero by eoTo' 'Io achieve

this target, increasing renewable energy use across all

economic spheres is central to India's Energy

Transition. Green Hydrogen is considered a promising

alternative for enabiing this transition. Hydrogen can

be utilized for long-duration storage of renewable

energy, replacement of fossil fuels in industry clean

transportation, and potentially aiso for decentralized

power generation, aviation, and marine transport.

Objectives

r Making India a leading producer and supplier of

Green Hydrogen in the world

r Creation of export opportunities for Green

Hydrogen and its derivatives

r Reduction in dependence on imported fossil fuels

and feedstock

* Developrnent of indigencus manufacturing

capabiiities

. Attracting investment and business opportunities

for the industry

o Creating opportunities for employment and

economic development

. Supporting R&Dprojects

Mission Outcomes n

The mission outcomes projected by 3o3o "r"' 
I i

r Development of green hydrogen production capacify

of at least 5 MMT (Miliion Metric Tbnne) per annum

witl-l an associated renewable energy capacity

addition of about le5 GW in the country

r Over Rs, Eight lakh crore in totai investrnents

r Creation of over Six lakh jobs

r Cumulative reduction in fossil fuel imports over Rs.

One lakh crore
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. Abatement of nearly 5o MMT of annual greenhouse

gas emissions

zz,to,z, Tlpes Of Hydrogen Based On Extraction
Methods

Depending on the nature cf the methad of its
extractisn, hydrogen is categorised into three
categories, namely, Grey, Blue and Green.

. Grey Hydrogen: it is produced via coal or lignite
gasification {black orbrown}, orvia aprocess called
steam methane reformation (SMR) of natural gas

or methane (grey). These tend to be mostly carbon-
intensive processes.

r Bl*e Hydrogen: It is produced via narural gas or
coal gasificatian combined with carbon capture

storage (CCS) or carbon capture use (CCU)

technologies to reduce carbon emissions.

. Green Hydrogen: It is produced using electro$sis
of water with electricity generated by renewable
energy. The carbon intensity ultimate$ dependi nn

the carbon neutraiiry of the source of electrr,,ry
{i.e,, the more renewable snergy there is in the
electricity fuel mix, the ogreener" the hydrogen
produced).

's's's,s'se
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23.1.INDI.6fS POSITION ON CLIMATE
CHANGE

r Indias share of world population is r70lo but the

country's share in cumulative historical emissions

is just 3.37a/o and even the current anlual
emissions are only 7o/o af tilie global emissions and

the per capita emissions are aboi^.lt a rhird of the

glolral average,

r India emitted 3.9 billion metric tollnes of COz

equivalent greenhouse gases in eozl.

. Energy sector was the prime contributor to

emissions and with Toala of. total emissions in

zozr. Energy sector inclucies - electricity
production, ,fuel comirusrion in industries,

transport and fugitive emissions'

r Industrial processes and product use contributed

8o/o; a*riculture and waste sectors contributed

t80/o anil 30lo respectively to the national GHG

inventory.

r About r50/o of emissions were offset by cari:crr sink

action of forests and croplands, considering which

the national GHG ernissions are arrived at a total

of 3.9 biliion metric tonnes of COz equivalent'

o India's per capita GHG emission in zoro was 1.91

metric tCOz equivalent, which is less than one-
' third of the world! per capita emissions arid far

below than many developed and developing

countries.

W==ffi.1;1,ffi

r A re<luction of emission intensilY of GDP by about

z40rb between zoo5 and aor6 has been achieved

against our voluntary pledge lo reduce the

emission intensity of its GDP by 45 per cent by

2o3o, compared with the zoo5 level.

r India will continue to be a low-carbon economy

{World Bank stud$.

r tndla's primary focus is on "aciaptation", with
specific focus for "mitigation".

r India has already unveiled a comprehensive

National Action Plan on Climate Change rvhose

activities are in the pubiic domain.

r lndia advocates collatrorative ::esearch in future

low-carbon technology and access to intellectual
property rights {lPRs) as global public goods.

23.2. OBSERVED CI,TMATE AND
WEATHER CHANGES IN INDIA

r lndia's National Sonrmunic;rtion (r'-ATCOM) to

UNFCCC has consolidated sorne of lhe obsef!'ed

changes in climate parameters ill India. No tirm
iink between the ciocumenteci changes described

below and warming due to anthropogenic climate

change has yet been established

23.2,t. Surface TemPerature

r At the national level, increase of - o.+" C has been

observed in surface air temperatures over the past

century. A warming trend has been observed

along the west coast, in central India, the interior
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peninsula, and north-eastern india. However,
cooling trends have been otrserved in north-west
India and parts of snuth lndia.

23,2.2. Rainfall
r While the obserr:ed morsoon rainfall at the all-

trndia level does ncl show any significant trend,
regional monsoon variations have been recorded.

c A trend of increasing monsoon seasonal rainfall
has been found along the wesf coast, northern
Andhra Pradesh, and north-rvestern India (+ro0/6

to +tza/o of the normal over the last roo years)
while a trend of decreasing moilsoon seasonal
rainfall has been observed over eastern Madhya
Pradesh, north-eastern lt:dia, and some parts of
Gujarat and Kerala (*5% to -80lo of the normal
over the last roo years).

23.2"3.. Extreme lryeather Events
. Instrun'lent rec,:rds over the past r3o years do not

indicate any itarked long-term trend in the
frequencies of large-scale droughts and floods.
Trends are however oirserved in multi-decadal
periods of more frequent droughts, followed by
less severe droughts.

o There has been an overall increasing trend in
severe storm incidence along the coast at the rate
of o.on events\per year, While the states of West
Bengal and Gujarat have reporteC incre4sing
trends, a decline has been observed in Orissa.

ag,z,4. Ris'e in Sea Lev-e!

r The records of coastal tide gauges in the north
Indian Ocean for mr;re than 4o years, reports that
sea level rise r+'as between r.o6-i.75 rrlm per year.
These rates are consistent with r-e mm per year
global sea level rise estimates of IpCC.

zJ.z.S. Impacts an Himalayan Glaciers
r ' The Himalayas possess one of the largest

resources of snow and icr and its glaciers form a
source of water for the perennial rivers such as
the Indus, the Canga, and the Brahmaputra.

r Glacial meit may impact their lorrg-term lean-
season flows, with adverse impacts on the
economy in terms of water availatiility and
hydropower generation.

r The available monitoring data on Hirnalayan
glaciers indicates that while recession of some
glaciers has occurred in some Himalayan regions
in recent years, the trend is not consistent across
the entire mountain chain. It is accordingly, too
early to establish iong-term trends, or their
causation, in respect of which there are several
hypotheses.

23.3. CURREhIT ACTIONS FOR
ADAPTATION AND MITIGATION

r Adaptation, in the context of climate chalge,
comprises the measures taken to minimize the
adverse impacts of climate change, e.g. relocating
the communities living close to the sea shore, for
instance, to cope with the rising sea ievel or
switching to crops that can withstand higher
temperatures,

r Mitigation comprises measures to reduce the
emissions of greenhouse gases that cause climate
change in the first place, e.g. Lry switching to
renewable sources of energy such as solar energy
or wind energy, or nuclear energy instead of
burning fossil fuel in thermal power stations.

r Current Indian government expenditure on
adaptation to climate variability, exceeds z.6a/o of.

the GDB with agriculture, water resources, health
and sanitation, foreSts, coastal-zone infrastructure
and extreme weather events, being specific arlls
of concern.

23.3.r. Agriculture
c Two risk-financing programmes support

adaptation to climate impacts. 'Ihe Crop Insurance
Scheme sup-ports the insurance of farmers
against ciimate risks, and the Credit Support
Mechanism facilitates the extensicn of credit to
farmers, especially for crop failure due to climate
variability.
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23.3.2. Crop Improvement
r The present programmes address measures such

as development of arid-land crops antl pest

management, as well as capacity buiiding of
extension workers and NGOs to support better

vulnerability reducing practices.

23.3.3. Drought Proofi ng

r The current programmes seek to minimize the

adverse effects of drought on production of crops

and livestock, and on productivity of land, water

and human resources, so as to ultimately lead to

drought proofing of lhe affected areas.

r They also aim to promote overali economic

development and impror.e the socio-economic

conditions of the resource pocr and disadvantaged

sectlons inhabiting the programme areas.

23.9.4. Forestry
r India has a strong and rapidly growing

afforestation programme, The afforestation
process was accelerated by the enactment of the

Forest Conservation Act of rg8o, which aimed at

stopping the clearing and degradation of forests

through a strict, centralized control of the rights
to use forest IInd and mandatory requirements

of compensatory afforestation in case of, any

diversiop of forest land for any non-forestry
purpose..

r In addition an aggressive afforestation and
sustainable forest management programme

'resulted in annual reforestation of t.78 mha

during r985-rgg7, and is currenttry r.r mha

annually. Due to this, the carbon stocks in lndian
forests have increased over the last 20 years

(during 1986 to eoo5) to g -ro gigatons ofcarbon

. (GrC).

23.3.5. Water
r The National Water Policy stresses that non-

conventional methods lor utilization of water,

including inter-basin transfers, artificial recharge

of groundwater, and desalination of brackish or

sea water, as well as traditional water conservation

practices like rainwater harvesting, including

rooftop rainwater harvesting, should be practised

to increase the utilizatrle water resources. Many

states now have mandatory water harvesting

programmes in several cities.

23.3.6. Coastal Regions

r In coastal regions, restrictions have been imposed

in the area between zoom and 5oom of the HTL

(high tide line) while special restrictions have

been imposed in the area up to zoom to protect

the sensitive coastal ecosystems and prevent their

exploitation.

r This, simultaneously, addresses the concerns of

the coastal population and their livelihood. Some

specific measures taken in this regard include

construction of coastal protection infrastructure

and cyclone shelters, as weli as plantation of

coastal forests and mangroves.

23.3,7. Health
r The prime objective present of health programmes

is the surveillance and control of vector borne

diseases such as Malaria, Kala-azar, Japanese

Encephalitis, Filaria and Dengue. Programmes

also provide for emergency medicai relief in the

case of natural cahrLities, and to train and devdop

human resources for these tasks. -

a3.3.8. Disaster Management

o The National Disaster Management programme

provides grants-in-aid to victims of weather

related disasters, and manages disaster relief

operations. It also supports proactive disaster

prevention programmes, including dissemination

of information and training of disaster-
management staff
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23.4. INDTTfS NATIONALACTION PLAN
ON CLIMATE CHANGE

In dealing with the challenge of clirnate change we
must act on several fronts in a focused manner
simultaneously. The National Action Plan hinges on
the deveiopment and use of new technoiogies. The
implementation of the Plan would be through
appropriate institutional mechanisms suited for
effective delivery of each individuai Mission's
objectives and inciude public private partnerships and
civil sociery action, The focus wiil be on promoting
understanding of climate change, adaptation and
mitigation, energy efficiency and natural resource
conservation.

There are Eight National Missions which form the
core of the National Action Plan, representing
multipronged, long-term and integrated strategies for
achieving key goals in the context of climaie change.

23.41" liational Solar Mission
r The National Solar Mission is a majo. initiative of

t}te Government of India and State Governments
to promote ecologically sustainabie growth while
addressing India's energy security chailenge.

Objective
r To establish India a" a globai leader in .olar

energy, by qreating tilr. policy conditions for its
diffusion across the country as quickly as possible.

r The Mission will adopt a 3-phase approach,

. spdnning the remaining period of the rrth Plan
and'first year of the tzth Plan (up to eorz-r3)
as Phase 1,

r the remaining 4 years of the rzth Plan (zor3-r7)
as Phase z and

. the 13th Plan (eor7-zz) as Phase 3.
r At the end of each plan, and mid-term during the

rzth and r3th Plans, there will be an evaluation of
progress, review of capacity and targets for
subsequent phases, based on emerging cost and
technology trends, both domestic and global.

r The aim would be to protect Government from
subsidy exposure in case expected cost reduction

does not materiaiize or is more rapid than
expected.

r The first phase (up to 2or3) will focus on capturing

of the low hanging options in solar thermai; on

promoting off-grid systems to serve populations

without access to comnrercial energy and modest

capacity addition in grid-based systems.

r In the second phase, after taking into account the

experience of the initial y;.rrs, capacity wiil be

aggressively ramped up to create conditions for up

scaled and competitive solar energy penetration

in the country.

Mission targets
. To create an enabling policy framewcrJ< for the

deployment of roo MW of solar power by zoz3.

r The Centre has revised cumulative targets under
Natior,al Solar Mission from zo,ooo MW by zozr-
zz to 1,oo,ooo MW- a quantum jump.

r The target will princ' rally comprise of 4o GW

Rooftop and 6o GW thrt ,rgli Large and Medium
Scale Grid Connected Solar Power Projects.

?3,4.2" The National Mission for Enhanced
Energy Efficiency (NMEEE)
o The National Mission for Enhanced Energy

Efficiency (I$MEEE), which seeks to strengthen the
market for energy efficiency by creating conducive
regulatory and policy regime.

r NMEEE has been envisaged to foster innovative
and sustainable business models to the energy
efficiency sector-n , 

:

r The NMEEE seeks to create an*sustain markets
for energy efficiency in the entire country which
will benefit the country and the consumers".

Objective
r Promoting innovative policy and regulatory

regimes, financing mechanisms, and business
models which not only create, but also sustain
markets for energy efficiency in a transparent
manner with clear deliverables to be achieved in
a time bound manner.
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Mission Goals

r Market-based approaches to unlock energy
efficiency opportunities, estimated to be about Rs.

74,aao Crores

By zor4-r5:

e Annual fuel savings in excess of a3 rnillion toe

r Cumulative avoided electricity capacity addirion
of rg,ooo MW

. CO, emission mitigation of gB miilion tons per
year

r Four New Initiatives to Erhance Energy Efficiency:

a) Perform Achieve and Trade

b) Market Transforrnation for Energy Efficiency

c) Energy Efficiency Financing Piatform {EEP)

d) Framework for Energy Efficient Economic
Development (FEEED)

r It also seeks to improve ability of habitats to adapt

to climate change by improving resilience of
infrastructure, community based disaster
management and measures for improving advance

warning systems foi ':rtreme weather €vents.

r It lvill broadiy cover the iollowing aspects:

r Extension of the energy conservation building
code - which address* the design of new and

large comrnercial buildings to optimize their
energy demand;

r Better urban planning and modal shift to
public transport - make long term transport
plans to facilitate the growth of medium and

small cities in such a way that ensures efficient

and convenient public transport;

r Recycliag of material and urban waste
management - a special area of focus will be

deveiopment of technology ior producing power

form waste.

r The Nationai Mission will include a major R&D
progr- irrrme, focusi: g on bio-chemical
conversion, waste water use, sewage utilization
and recycling options.

r Some of the key flagship missions under NMSH
include:

r Smart Cities Mission

o Swachh Bharat Missioi (Urban)

c Pradhan Mantri Awas Yojana (Urban)

r Atal Mission for Rejuvenation and Urban
Transformation (AMRUT)

. I{eritage Ciry ndvelopment and Augmentation

rojana (HRIDAY) ,-

r Green Urban Mobility Scheme (GUMS)

r National Urban Livelihoods Mission (DAY-

NULM)

23.4.4. National Water Mission 0\fWM)

Mission Objectives

r Ensuring integrated water resource management

for conservation of water, minimization of wastage

National Mission for [nhanced Energy Efficiency

wrt-Md

tfidrq

t$? - !ryt Et{a.

I*il

pil-

in*

23.4.3. National Mission on Sustainable Habital
r "National Mission on Sustainable Habitat" seeks

to promote sustainability of habitats through
improvements in energy efrciency in buildings,

. urban planning, improved management of solid

and.liquid waste, modal shift towards public

transport and conservation through appropriate

changes in legal and regulatory framework.
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and equitable distribution both across and within
states.

r Developing a framework for optimum water use

through increase in water use efficiency by zo0lo

through regulatory mechanisms with differential
entitlements and pricing, taking the Natignal
Water Policy (NWP) into consideration.

r Ensuring that a considerable share of water needs

of urban areas is met through recycling of waste

water.

r Meeting water requirements of coastal cities (with
inadequate alternative sources of wated through
the adoptiorr of new and appropriate technologies
such as low-temperature desalination technologies

ailowing use of ocean water.

r Revisiting NWP to ensure basin-level management
'strategies to deal with variability in rainfall and
river flows due to climate change, including
enhancement of storage both above and below
ground, implementation of rainwater harvesting
and establishment of equitabie and efficient
management structures.

r Developing new regulatory structures to optimize
efficiency of existing irrigation systems, to
rehabilitate run-down systems and to expand
irrigation to increase storage capacity.

\r Promotion of water-neutral and water-positive
technologies through the design of a proper
incentive structure combined with recharging of
underground water sources and adoption of large-
scale irrigation programme based on efficient
methods of irrigation.

23.4.5. Irational Mission For Sustaining The
Himalayan Bcosystem (NMSHE)

r The most crucial and primary objective of the

mission is to deveiop a sustainable National
capacity to continuously assess the health status

of the Himalayan Ecosystem and enable policy

bodies in their policy-formulation functions and

assist States in the Indian Himalayan Region with
their implementation of actions selected for
sustainable dcveloptnent.

Mission Objectives
r Building Human and Institutional capacities rin

climate change related aspects

r Network knowledge institutions and develop a
coherent database on all knowledge systems

. Detect and decouple natural and anthropogenic

global environmental changes and project future

trends on potential impacts

r Assess the socio-economic and ecologicai
consequences of global environmental change and

design appropriate strategies for growth in the

economy of the region

r Study traditional knowledge systems for
community participation in adaptation, mitigation

and coping mechanisms

o Evaluate policy alternatives for regional
development plans

. Create awareness amongst stakeholders in the

region

o Develop regional cooperation to generate a strong

knowledge and database for policy interventions

29.4,6. National Mission For A Green India

Mission Objectives
r increased forest/tree cover on 5 million hectares

(ha) of forest/non- forest lands and improved
quality of forest cover on another 5 million ha of
non-forestlforest lands (a total of ro million ha)

o Improved ecosystem services including
i:iodiversity, hydrological services, and c44bon

sequestration from the io million ha of forest/
non-forest lands mentioned above

r Increased forest-based livelihood income ofabout

3 million households, living in and around the

forests

r Enhanced annual COa sequestration by 5o to 6o

miilion tones in the year zozo

Mission Targets

r Improvement in the quality of forest cover and

ecosystem services of forests fnonforests,
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(including moderately dense, open forests,

degraded grassland and wetiands: 5 million ha)

. Eco-restoration/afforestation of scrub, shifting

cultivation areas, cold deserts, mangroves, ravines

and abandoned mining areas (z million ha)

o Improvement in forest and tree cover in urbanl
peri-urban lands (o.zo million ha)

o Improvement in forest and tree cover on marginal

agricultural landslfallows and other non-forest

land under agro-forestry/social forestry (: million

ha)

r Management of public forest/non-forests areas

(taken up under the mission) by community

institutions

r Adoption of improved fuel wood-use efficiency and

alternative energy devices by households in the

project area

r Diversification of forest-based livelihoods of about

3 million households living in and around forests

Sub Missions

r Sub-mission r: Enhancing qualiry of forest cover

and improving ecosystem services (+.g million ha)
\r Sub-mission z: Ecosystem restoration and increase

in forest cover (r.8 million ha)

o Sub-mission 3l Enhancing tree cover in urban and

peri-urban areas (including institutional lands):

o.zo million ha

r Sub-mission 4: Agro-forestry and social forestry

(increasing biomass and creating carbon sink): 3
million ha

r Sub-mission 5: Restoration of wetlands: o.ro

miliion ha

a3.4.7. Natisnal Micsion For $ustaiuable
Aeri{okure {NIIISA}

Mission Objectives

r To devise strategic plans at the agro-climatic zone

level so that action plans are contextua:iffd to

regional scales in the areas of research and

development (R&D), technology and practices,

infrastructure and capacity building

r To enhance agrlcultural productivity through
customised interventions such as use of
biotechnology to deveiop improved varieties of
crops and livestock, promoting efficient irrigation
systems, demonstration of appropriate technology,

capacity building and skill development

r Tcr faciiitate access to information and institutionai

support by expanding Automatic Weather Station

networks to the panchayat level and linking them
to existing insurance mechanisms including the

Weather Based Crop insurance Scheme and the

National Agricuiture Insurance Scheme (NAIS),

scaling the returns at that level

o To promote "laboratory to land" research by

creating model villages and model farm units in
rainfed and dryland areas

. To strategise iong-term interventions for emission

reduction from energy and non-energy uses by

way of introduction of suitable crop varieties and

farm practices, livestock and manure management

o To realise the enormous potential of growth in
dryland agriculture, through the development of

drought and pest resistant crop varieties, adopting

resource-conserving technologies, providing
institutional support to farmers and capacity
building of stakeholders.

r The NMSA has

adaptation and
identified
mltlgatron:

ro kev dimensions for

"i

t-

r. Improved Crop Seeds, Livestockand Fish Cul-

ture -

z. Water Efficiency

3. Pest Management

4. Improved Farm Practices

5. Nutrient Management

6. Agricultural Insurance

Z. Credit Support

8, Markets
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9. Acc'rss to Information

to. Liveiihood Diversification

2!.4,f,. The National Mission on Strategic
Iir.'wledge for Climate Change (NMSKCC)

Mission Objectives
r Formation of knowiedge networks among the

existing knowiedge institutions engaged in
research and development relating to climate
science and facilitating data sharing and exchange
through a suitable policy framework and
institutional support

r Establishment of global technologv ,uatch groups
with institutional capacities to car.'\ , ut researctr
on risk minimised technology selection for
developmental choices

e Development of naf :-nai uapacit) for modeling the
regional impact of ciimate change on different
ecological zones within the country for different
seasons and living standards

r Establishinli rerearch networks and encouraging
research in the areas of climate change impacts
on important socio-economic sectors like
agriculture, health, natural ecosystems,
biodi . rsity,. coastal zones, etc.

\
r Generation and development ofthe conceptual and

knowledge basis for defining sustainability of
development pathways in the light of responsible
climate rhange related actions

r Providing an improved understanding and
awareness of key climate processes and the
resultant climate risks and associated
consequences

o To compiement the efforts undertaken oy other
national missions, strengthen indigenous capacify
for the development of appropriate technologies

. for responding to climate change through
adaptation and mitigation and promote their
utiiisation by the government and societies for the
sustainable growth of economies

r Creating institutional ca racity for research
infrastructure including ac(ess to relevant data

ENVIRONMENT

sets, computing and communication facilities, and

awareness to improve the quality and sector

E; .rfic scenarios of climate change over the

Indian subcontinent

r Ensuring the flow and generation of human
resources through a variety of measures including

incentives to attract young scientists to climate
science

r Building alliances and partnerships through
global collaboration in research & technology
development on climate change under
international and bilateral science and technology
(S&T) cooperation arrangements

r Thirteen Climate Change centers/ cells have been

set up to carry activities that connect their state

action plans on climate change with NMSKCC
priorities of action. These are located in states of
Bihar, Chhattisgarh, Gujarat, Haryana, Karnataka,
Keraia, Madhya Pradesh, Maharashtra, Odisha,
Purjab, Puducherry, Tamil Nadu and Telangana.

al.4.g. National Bio-Energy Mission
o According to estimates, biomass from agro and

agro-industrial residue can potentially geniiate
25,ooo MW of power in India. This can be further
raised with wasteland-based integrated energy
plantation and power generation systems.

National Bio energy programme

Ministry of New and Renewable Energy (MNRE) has
notified that National Bioenergy Programme (NBP)

from FY tazt*zz to 2025-26.

NBP will comprise the three sub-schemes namely
Waste to Energy Programme, Biomass Programme,
and Biogas Programme.
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. Waste to Energy Programme is based on

energy from urban, industrial and agricultural
wastes/residues.

r Biomass Programme aims to support
manufacturing of Briquettes & Pellets and
promotion of biomass (nonbagasse) based
cogeneration in industries

r Biogas program aims in setting up small power

biogas plants

Bio Energy

r "Bioenergy is renewable energy derived from
biological sources, to be used for heat, electricity,
or vehicle fuel. Biofuels derived from plant
materials is among the most rapidly growing
renewable energy technologies."

Sources ofBio - Energy

r Existing Sources

r Leftover organic residue

o Leftover farm organic residue

o Leftover forest residue

r Leftover organic urban residue

r Algal residue

r New Sources \
. Cultivation ofshort rotation energy crops

o Social forestry

Advantages ofBio - Energy

. capital efficient

r High energy generation potential

r Significant carbon emission reduction potential

o Substantiai employment and income generation
potential

e Investments & benefits remain within the country

r Sizable economic value add to GDP

r Wasteland regeneration

23.5. CLIMATE EQUITY MONITOR
e The Climate Equrty Monitor provides an online

dashboard for assessing, at the international level,

equity in climate action, inequalities in emissions,

energy and resource consumption across the
world, and ongoing climate policies of several

countries.

r The Climate Equitv Monitor is aimed at monitoring
the performarce of Annex-l Parties under the
UNFCCC (developed countries) based on the
foundational principles of the Climate Convention,

namely equity and the principle of common but
differentiated responsibilities and respective
capabilities (CBDR-RC). The performance and

policies of the Non Annex-l Parties (develoling

countries) will be also provided for comparison.

r The un3|vsis will be focused on the two concepts

of cumulative er.,'sions and carbon budgets.

r The website has been developed from India at the

M.S Swaminathan Research Foundation (MSSRF),

Chennai, the National Institute of Advanced

Studies (NIAS) Bengaluru, with other independent

researchers.

23.5.INDC
Conference of Parties (COP) of United Nations
Framework Convention on Climate Change (UNFCCC)

at rgth Session held in Warsaw in November zor3

invited all Parties to initiate domestic preparations

for their INDC towards achieving the objective of the

Convention and to communicate them, well in
advance of the zrst session of the Conference of
Parties.

The concept of 'Nationally Determined Contributions',
taking into account the outcomes of both Warsaw

COP r9 and Lima COP zo has to (i) reflect the
principles of equity and Common But Differentiated
Responsibilities (cBDR) and (ii) the country's
contributions must be seen in a balanced and

comprehensive context.

India declared a voluntary goal of reducing the
emissions intensity of its GDP by zo*250/0, over
zoo5 levels by zozo, despite having no binding
mitigation obligations as per the Convention. A slew

of policy measures to promote low carbon strategies

and Renewable Energy have resulted in the decline

I EI{VIRONMEHT
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of emission intensity of our GDP by rzo/o between
zoo5 and 2o1o. It is a matter of satisfaction that
United Nations Environment Programme (UNEP)
in its Emission Gap Report eot4 has recognized
India as one of the countries on course to achieving
its voluntary goal.

INDC outlines the post-zozc climate actions they
intend to take under a new international agreement.
The INDC centre around India's policies and
programmes on promotion of clean energy, especially

renewable energy, enhancement of energy efficiency,
development of less carbon intensive and resilient
urban centres, promotion of waste to wealth, safe,

smart and sustainable green transportation network,
abatement of pollution and India's efforts to enhance
carbon sink through creation of forest and tree cover.
It'also captures citizens and private sector
contribution to combating climate change.

The INDC proposals are on the following:

a. Sustainable Lifestyles

b. Cleaner Economic Development

c. Reduce Emission intensity of Gross Domestic
Product (GDP)

d. Increase the Share of Non Fossil Fuei Based
Electricify

\e. Enhancing Carbon Sink (Forests)

f. Adaptation

g. Mobilizing Finance

h. Technology Transfer and Capacity Building

In the INDC, the country has focused on adaptation
efforts, including:

a) developing sustainable habitats;

b) optimizing water use ef{iciency;

c) creating ecologically sustainable climate resilient
agricultural production systems;

.d) safeguarding the Himalayan glaciers and
moultain ecosystem; and,

e) enhancing carbon sinks in sustainably managed
forests and implementing adaptation measures
for vulnerable species, forest-dependent
communities and ecosystems.

India's Intended Nationally Determined
Contribution: At a Glance

India has submitted its Intended Nationally
Determined Contribution (INDC) to the United
Nations Framework Convention on Ciimate Change.

Some of the salient points of the INDC are:

. To put forward and further propagate a healthy

and sustainable way of living based on traditions
and values of conservation and moderation.

r To adopt a climate-friendly and a cleaner path

than the one followed hitherto by others at

corresponding level of economic development.

r To reduce the emissions intensity of its GDP by 33
to 35 per cent by zo3o from zoo5 level.

r To achieve about 4o per cent cumulative electric
power installed capacity from non-fossil fuel
based energy resources by zo3o, with the help of
transfer of technology and iow cost international
finance, including from Green Ciimate Fund.

r To create an additional carbon sink of 2.5 tc a
billion tonnes of COz equivalent through
additional forest and tree cover by zo3o.

t To better adapt to climate change by enhancing

investments in development programmes in
sectors vulnerable to climate change, particularly
agriculture, water resources, Himaiayan region,

coastal regions, health and disaster management.

r To mobilize doniestic and new and additlonal
funds from developed countries'fo implement the

above mitigation and adaptation actions in view
of the resource required and the resource gap,

r To build capacities, create domestic framework
and international architecture for quick diffusion
of cutting edge climate technology in India and for
joint collaborative R&D for such f uture
technologies.

r India has taken up climate actions in areas of
renewable energy, energy access, and efficiency,
sustainable transport including e-mobility,
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sustainable agriculture, enhancing green cover,
etc. India has achieved a reduction of z4a/o in
emission intensity of its CDP between zoo5 and
zo16, thereby achieving its pre-zozo voluntary
target {zozr).

India's Revised INDC Targets

India, at UNFCCC COP 26, has made a new set of
promises to take forward its climate action. The
revised targets are:

r India is now committing itself to at least 450/o
reduction in emissions intensify of GDP (emissions

per unit of GDp) from zoo5 levels. The existing
target was a 33o/o * 35olo reduction.

o India is promising to ensure that at least 5o0/o of
installed electricity generation capacity in zo3o
would be based on non-fossil fueFbased sources.
This is an increase from the existing 4o0lo target.

r Increase non-fossil energy capacity to 5oo GW
(gigawatts) by ao3o.

. Reduce the total projected carbon emissions by r
billion tonnes (BT) by zo:o.

r Achieve net zero carbon by za7o.

23.7.INDIAN NETWORK ON CLIMATE
CHANGQ ASSESSMENT

r The Indian Network on Climate Change
Assessment {INCCA) was launched in October
zoog by the Ministry of Environment and Forests

{MoEF) in an effort to promote domestic research
on climate change, and build on the country's
climate change expertise.

. INCCA is a network-based programme of the
MoEF, which consists of over 1zo institutions and
over 2So scientists country wide is aimed at
bringing in more science-based policy-making,
based on measurements, rnonitoring and

. 
modeliing.

r The INCCA has been conceptualized as a Network
basei Scientific Programme designeci to address

and assess the drivers and implications of climate
change through scientific research; climate change

assessments on various aspects of climate change,

associated vulnerabilities and adaptation; devise

decision support systems; and build capacity
towards management of climate change related
risks and opportunities.

r The INCCA will carry out research on the effects
of climate change in different regions and sectors

in India and suggest suitable adaptation and
mitigation steps"

r Objective - to have an independent body of Indian
scientists who could "prepare scientific reports at
the domestic level about the impact of climate
change on various sectors, which can give a real
picture and influence the world debate".

o Reports prepared by the INCCA will form. a part
of India's National Communicatinn (Nat Com) to
the United Nations Framework Convention on
Climate Change TNFCCC).

23.?.r, INCCA - First Assessment 'India:
Greenhouse Gas Emissions zooy '
r The first publication to come out from the INCCA

has been an updated greenhouse gas emissions
inventory for India for the year 2oo7"

r The first Assessment of the Green House Gas

emissions was released on May 11, 2o1o.

. INCCA prepared the country's greenhouse gas

(GHG) ernission data "[ndia: Greenhouse Gas

Emissions aoo7" which said the country's
emissions grew try 58 per cent during r9g4 to zooT

r It covers the sectors of Energy, Industry,
Agriculture, Landr Use Land Use Change and
Forest and Waste by sources and removal by sin*s
presented in this document.

23q.z.INCCA - Second Assessment 'Climate
Change and India: A 4*4 Assessment'
I A 4x4 Assessment'addresses the impact of climate

change in zo3os to the natural resources and
livelihoods of the people in the four climate
sensitive regions of Hirnalayan region, North-East

region, the Western Ghats and the Coastal plains

for the 4 key sectors of Agriculture, Water, Health
and Natural Ec.rsystems and tsiodiversity.
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r The 4 region, 4 sectors Assessment in short has

been referred to as a 4x4 Assessment.

r The assessment examines the irnplications of the
climate change scenario in zo3os using a regionai
climate model iPR.ECIS).

r The assessment also brings out the future areas
of work to enhance the knowledge and areas of
further improvement in the future assessments.

r 4 Regions: Western Ghats, Himaiayan Region,
Coastal India, North-East

r 4 Thrust Areas: Agriculture. Water, Forests,
Human Health

Impacts

. Warmer seasons: Avg. temp rise: z.o deg C

predicted. 1.o-4.o deg C at extreme ranges

s Incr.eased annual precipitation with iower
frequency of rainy days; increased intensity

r Cyclonic distr.lrbances of lower frequency;
increased intensity and increased risk of storm
surges

r Sea-level rise: r.3mm/year on average

Agriculture
. Up to 5o0/o reduction in maize yields

\t 4-3go/o reduction in rice yields (with some
exceptions)

r Rise in'coconut yields (with some exceptions);
reduced apple production

r Negative impacts on livestock in all regions

r Fresh water supply

r High variability predicted in water yields (from

5o0/o increase to 4o-5o0/o reduction)

. 1o-3o010 increased risk of floods; increased risks of
droughts

Forests and natural ecosystems

r IncreasEd net primary productivity

r Shifting forest borders; species mix; negative
impact on livelihoods and biodiversity

Human health
r Higher morbidity and mortality from heat stress

and vector/water-borne diseases

r Expanded transmission window for malaria

23.8. NATIONAL COMMUNICATION
(NATCOM)

t in pursuance of the implementation of the
prcvisians of the Convention, India's Initial
National Communication (NATCOM) to the
UNFCCC has been initiated in eooz funded by the
Global Environment Facility under its enabling
activities programme through the United Nations
Development Programme, New Delhi.

r The Nqtional Communication process envisages

comprehensive scientific and technical exercises

for preparation of inventories of greenhouse gases

of anthropogenic origin, reduction of uncertainities
in these estimations and vulnerabiiity assessment

and adaptation due to climate change, besides

other related information of lndia's initiatives
which address the objectives of the Convention.

r Towards preparation of National Communication,
a broad participatory approach involving research

Parties to the Convention are enjoined to
communicate the following information to the
Secretariat of the Conference of Parties:

+ A nationai inventory of anthropogenic emissions
by sources and removal by sink of all GHGs not
controlled by the Montreal protocol, to the
extent its capacities, permit, using comparabie
methodologies to be promoted and agreed upon
by the Conference of Parties.

r A general description of steps taken or envisaged
by the Party to implement the Convention.

. Any other inforrnation relevant to the
achievement of the objective of the Convention
and suitable for inclusion in its communication,
including if feasible, material relevant for
calculation of globtal emission trends.
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institutions, technical institutions, universities,
government departments, and non governmental

and private organizaiions has been adopted,

necessitated by vast regional diversity and sector

complexities in India.

Implementation arrangements

r The Ministry of Environment and Forests (MoEF)

is implementing and executing agency of the

project.

Work Programme envisaged

o Development of comprehensive inventory for the
base year 1994 and improvement of its reliability
vis-i-vis eariier estimates. This would entail

reducing uncertainties of GHC emission coefficients

in key source categories.

r Identification of key steps to be taken towards
implementing the Convention.

r Vulnerabilty and adaptation assessment for
presentation of information on specific needs and

concerns arising fronr the adverse impacts of
climate change.

. Creation of reliable and comprehensive database

for all the outputs produced through the
establishmenl of a 'Data Centre' (DC). This
information will be accessible on the Internet,

. Enhancement of capacity to respond to projected

climate change through the preparation of a

'Targeted Research Proposal' for developing a

medium to long-term action plan.

GHG Inventory Estimations
r In accordance with the provisions of Article-4 and

rz.r of UNFCCC, preparation of inventories of a
basket of gases has been started for the areas of
energy, industrial processes, agriculture larrd use' 
and land use change and forestry (LULUCF) and

*asie.

r The gases to be inventoried include carbon dioxide

methane, nitrous oxide, hydrofluorocarbons,

perfluorocarbon and sulphur hexafluoride released

from various anthropogenic sources of the hase

year 1994.

r This is in addition to estimating historical trends

of GHG growth as a part of the initial National

Communication to UNFCCC.

r The estimation of national GIIG inventories for all

sectors is based on lhe 1996 guidelines of the

'lntergovernrlental Panel on Climate Change'

(IPCC) and as good practices guidelines.

23.9. INDIA'S POLICY STRUCTURE
RELEVANT TO GHG MITIGATION

r. Integrated Energy Policy

r India has in place a detailed poiicy, regulatory, and

legislative structure that relates strongly to GHG

mitigation: The lntegrateci Energy Policy. was

adopted in zoo6,

r Some of its key provisions are:

r Promotion of energy efficiency in all sectors

r Emphasis on mass transport
tr Emphasis on renewables including biofuels

plantations

r Acceleiated developrnent of.nuclear and

hydropower for clean energy

r Focused R&D on several clean energy related

technologies.

z. The Rural Electrification Policy, zoo6

. It promotes renewable energy technologies where

grid connectivify is not possible or cost-effective.

The New and Renewable Energy Folicy, zoo5,
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promotes utilization of sustainable, renewable
energy sources, and accelerated deployment of
renervables thr*ugh indigenous design,
development and manufacture.

" The National Environment Policy, 2006, and the
Notification on Envircnment Impact Assessment
(EIA), zoo6, reform India's environmental
assessment regirne. A number of economic
activities are reqi:ircd to prepare environment
irnpact assessments, and environment
management plans, which are appraised by
regulatory authorities prior to start of
construction. The EIA provisions strongly promote
environmental sustainability

Severatr other provisions
r It relates to reforming energy markets to ensure

that energy niirkets are competitive, and energy
prices reflect true resource costs. These include:
Electricity Act zoo5, Tariff policy zoo3, petroleum

& Naturai Gas Regulatory Board Act, zo06, etc.

r The provisions iaken together are designed to:.

. Remove eniry barriers and raise competition
in expioration, extraction, conversion,
transmission and distribution of primary and
secondary energy

o Accomplish price reform, through full
. competititrn at point r:f sale

. Promote tax reform to promote optimal fuel
choices

. Augment and. diversify energy options, sources
and energy infrastructure

r Provide feed:in tariffs for renewables (solar,

wind, biomass cogeneration)

r Strengthen, and where applicable, introduce
independent regulation

23.10. INTRODUCTION OF LABELLING
PROGRAMME FOR APPLIANCES

. An energy labelling programme for appliances
was iaunched in eoo6, and comparative star-based
labelling has l:een introduced for fluorescent tube-
lights, air r:onditioners, refrigerators, and
distribution transformers.

r The labels provide information about the energy
consumption of an appliance, and thus enable
consumers to make informed decisions. The
Bureau cf Energy Efficiency has made it
mandatory for refrigerators to display energy
efficiency label and is expected to do so for air
conditioners as well. The standards and labelling
pro:gr&rrlfie for manufacturers of electrical
appliances is expected to lead to significant
savings in electriciry annually.

23.11. ENERGY CONSERVATION
BUILDING CODE

. An Energy Conservation.Building Code (ECBC)
was launched in May, zoo7, which addresses the
design of new, large commercial buildings to
optimize the buiidings' energy demand based on
their location in different climatic zones.
Commercial buildlngs are one of the faste$t
growing sectors of the Indian ecorlgmy, reflecting
the inc:'easing share of the services sector in the
econorny.

r Nearly one hundred buildings are already
following the Code, and compliance with the Code
has been incorporated into the mandatory
Environmentai Impact Assessment requirements
for large buildings.

t it has been estirnated that if all the commercial
space in India every year conform to ECBC norms,
energy consumption in this sector can be reduced
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by 3o-4oo/o.Compliaace with ECBC nr:rms is

voluntary at present but is expected to soon
become mandatory.

o Ministry of Power in zozr aiso st.rted rating net-
zero buildings with its Shunya scheme r,vhere the
BEE gives certification of net-zero buildings. This
is given if the buildings can offset their building
energy requirernents with renewatrle encrgy.

23,11.1. Green Building
r Buildings are one of the major poliutants that

affect urban air quality and contribute to climate
change.

r Human Habitats (Buildings) interact with the
environment in various ways. Throughout their
life cycles, from construction to operation and
then demolition, they consume resources in the
form of energy, water, materials, etc. and emit
wastes either directly in the form of municipal
wastes or indirectly as emissions from electricity
generation.

. Green building is the essence of which would be

to address all the pollution related issues of a
building in an integrated and scientific manner.

r A green building depietes as little of the natural
resources duri[g its construction and operation.

e The aim of a green building design is to;

r Minimize the demand on non-renewable
resources and maximize the utilization
efficiency of these resources when in use, and

r Maximize reuse and recycling of available
resources

r Utilization of renewable resources.

. It costs a little more to design and construct a
green building.

. However, it costs less to operate a green building
. that has tremendous environmental benefits and

provides a better place for the occupants to live
and work in.

r It maximizes the use of ef{icient building rnateriais
and construction practices; optimizes the use of

on-site sources and sinks by bio-climatic
architectural practices; use.s r;ririirnul-1 rnergy to
porver itseif; uses efficient equipment i1-) meet its
Iighting. air..crt.rditicrring. ;;nr1 lihrr rrertls;
maximizes the use of re newable sources of erer-gv;

uses efficient waste and n,ater managemcnt
practices; and provides comfortable and hygienic
indocr rvorking conditions.

r It is eyoived thrilugh a design process that requires
all concerned (the architect and landscape
designer and the air conditioning. electrical,
plumbing, and energy consultants) to work as a

tearn to address all aspects of building and system
planning, design, constructior'l, and operation.

. They critically evaluate the impacts of each design

decision on the environment and arive at viable
design solutions to minimize the negative impacts
and enhance the positive impacts on the
environrnent.

. In sum, the following aspects of the building
design are ]ooked into in an integrated way in a

green building:

r Building system designed in a way to efficiently
use HVAC (heating ventilation and air
conditioning), lighting, eiectrical, and water
heating.

. Integration of renewable energl' sources to
generate energy onsite.

o Selection of ecologically sustainable materials
(with high recycled content, rapidl;v renewable
resources with low emission potential, etc.) i6r
Water and waste management.'-

o Indoor environmertal quality (maintains
indoor thermal and visuai conifort and air
quatity)

z3.tt.z. Green Rating for Integrated Habitat
Assessment (GRIHA)

. GRifiA is a Sanskrit wcrd meaning - 'Abode'.

r GRII lA has been conceived by 'IliRl and developed
jointly with the Ministry ol Nerv arrd Renewable

Energy, Government of lndia.

All Rights Reserved. No part of this material may be reproduced in any form or b)' any meairs, r.ithout permisslou in \rriting.

i\/".-? n nr1"Xt,
f-\ i'l;!'t/ ENVIROFIilET{ry,

)
!
I
I

]
!
i

4\

!
!
t

t

\



r The green building rating system devised by TERI

and the MNRE is a voluntarv scheme.

Objective

r The primary objective of the rating system is to
help design green buildings and, in turn, help

evaluate the'greenness' of the buildings.

Aim
r The rating system aims to achieve efficient

resource utilization, enhanced resource efficiency,

and better qualiry of life in the buildings.

Rating Tool

. GRIHA is a rating tool that helps people assess the
performance of their building against certain
nationally acceptable benchmarks and is suitable
for all kinds of buildings in different climatic zones

of the country.

r Goin8 by the old adage'what gets measured, gets

managed', GRIHA attempts to quantify aspects

such as energy consumption, waste generation,

renewable energy adoption, etc. so as to manage,

control and reduce the same to the best possible

extent.

r Itwill evaluatb the environmental performance of
a building holistically over its entire life cycle,
thereby providing a definitive standard for what
constirutes a'green buiiding'.

r The rating system, based on accepted energy and
environmental principles, will seek to strike a
balance between the estabiished practices and
emerging concepts, both national and
international.

r The guideiineslcriteria appraisal may be revised
every three years to take into account the latest

. scientific developments during this period.

The basic features

o The system has been developed to help'design and
evaluate'new buildings (buildings that are still at
the inception stages).

r A building is assessed based on its predicted

performance over its entire life cycle - inception

through operation.

. The stages of the life cycle that have been

identified for evaluation are:

Rating system

o GRIHA rating system consists of 34 criteria
categorized under 4 categories.

r They are

r. Site Selection and Site Planning,

z. Conservation and efficient utilization of re-

sources,

3. Building operation and maintenance, and

4. Innovation points.

. Eight of these 34 criteria are mandatory, four are

partly mandatory, while the rest are optional.

Each criterion has a number of points assigned to
ir.

. It means that a project intending to meet the
criterion wouid qualify for the points. Different
levels of certification (one star to five stars) are

awarded based on the number of points earned.

The minimum points required for certification is

50.

The benefits
. On a broader scaib, this sysrern, along with"the

activities and processes that lead up to it, will
benefit the community at large with the
improvement in the environment by reducing
GHG (greenhouse gas) emissions, reducing energy
consumption and the stress on natural resources.

o Reduced energy consumption without
sacrificing the comfort levels

r Reduced destruction ofnatural areas, habitats,
and biodiversity, and reduced soil loss from
erosion etc.

r Reduced air and water pollution (with direct
health benefits)
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r Reduced water consur0ption

r Limited waste geoeration due to recycling and
reuse

r Reduced pollution loads

r Increased user productivity

r Enhanced image and markerability

The challenges
r The Indian building industry is highly de-

centralized with peopie andl or groups engaged

in design, construction, equipment provision,
installation, and renovation working together.

r Each group may be organized to some extent, but
there is limited interaction among lhe groups,

thus disabling the integrated green design and
application process.

. Hence, it is very important to define and quantify
sustainable building practices anci their benefits.

. It is also important to separate the role of different
participants in ensuring that the building
consumes minimal resources over its entire life
cycle and leaves behind a minimal environmental
footprint.

23.12. ENERGY AUDITS OF LARGE
INDU$TRIAL CONSUMERS

r In March zooT the conduct of energy audits was

made mandatory in large energ'y-consuming units

in nine industrial sectors. These units, notified as

"designated consumers" are aiso required to
employ "certified energy managers", and report

energy consumption and energy conservation data

annually.

23.13. MASS TRANSPORT
r The National Urban Transport Policy emphasizes

. extensive public transport faciiities and non-

motor-ized modes over personal vehicles. The

expansion of the Metro Rail Transportation
System in Delhi and other cities (Chennai,

Bangalore, Jaipur, etc) and other mass transit

system$, such as the Mctro Bus project in

Bangalore, are steps in its implementation. The

state government of Maharashtra recently
announced that it will impose a congestion tax to

discourage the use of private cars in cities rrl"lere

it has created "sufficient public trans-port
capacity".

23.r3.r. Clean Air Initiatives
r In urban areas, one of the major sources of air

pollution is emissions from transport vehicles.

r Steps taken to reduce such pollution include

(i) introduction of compressed natural gas (CNG)

in Delhi and other cities;

(ii) Retiring old, polluting vehicles; and

(iii) Strengthening of mass transportation.

. Some state governments provide subsidies for
purchase and use of electric vehicles. For thermal
polver plants, the installation of electrostatic
precipitators is mandatory. In many cities,
polluting industrial units have either been closed

or shifted from residential areas.

23.14. PROMOTION OF ENERGY SAVING
DEVICES

r The Bureau of Energy efficiency has introduced
"The Bachat Lamp Yojana", a programme under

which households may exchange incandescent

lamps for CFLs (compact fluorescent lamps) using

clean devel-opment mechanism (CDM) credits to

equate Pur-chase briee. : i
r Some states have made mandatorythe installation

of solar water heaters in hospitals, hotels and large

government and commercial buildings. Subsidy is

provided for installation of solar water heaters in
residential buitrdings.

23.15. PROMOTION OF BIOFUELS
r The Biodiesel Purchase Policy mandates biodiesel

procurement by the petroleum industry. A
mandate on Ethanol Biending of Gasoline requires

S0/o blend-ing of ethanol with gasoline from rst

January, 2oo3, in 9 States and 4 Union:lerritories

l

i
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I In June zozz, the Central Government approved
amendments to the National policy on Biofuels,
zorS to advance the target of zoglo ethanol
blending in petrol to Ethanol Supply year (ESy)
zoz5-26 from earlier zo3o. Additional feedstocks
were made eligible as a source for the production
of biofuels.

23.16. INDIAN SOLAR IOAN PROGRAMME
r In April zoo3, the United Nations Environment

Programme ('UNEP") initiated a, three-year
Programme, credit facility in Southern India to
help rural househerlds finance the purchase of
Solar Home Systems.

. Canara Bank and Syndicate Bank, along with their
eight associate Regional Rural Banks, partnered
with UNEP to establish and run a Loan
Programme through their branch offices across
Karnataka State and part of the neighbouring
Kerala State.

r In addition to providing financial support in the
form sf interest rate subsidies for borrowers,
UNEP provides assistance with technical issues,
vendor qualification and other activities to develop
the institutional capacity for this type of finance.

23.17. NATIONAT INITIATIVE ON CLIMATE
R{SILIENT AGRICUTTURE (NICRA)

r The ICAR has launched National Initiative on
Climate Resilient Agriculture (NICRA) during
zolo-11 with an cutlay of Rs.3So crores for the XI
Plan.

r This initiative will primariiy enhance the
resilience of Indian Agriculture covering crops,
Iivestock and fisheries.

23.t7,1. Objective
r .To enhance the resilience of Indian agriculture

covering crops, iivestock and fisheries to climatic
variability and climate change through
development and application of improved
production and risk matagement technologies

Project Components
. The project is comprised of four components.

r) Strategic research on adaptation and mitigation

e) Technology demonstration on farmers,fields to
cope with current climate variabiliry

3) Sponsofed and competitive research grants to
fiil critical research gaps

4) Capacity building of different stake holders

Strategic Research

r The strategic research has been planned at leading
research institutes of 1CAR in a network mode
covering crops, horticulture, livqslsgk, natural
resource rnanagement and fisheries sectorb.

. To begin with, the project is focusing on crops like
wheat, rice, maize, pigeonpea, groundnut, tomato,
mango and banana; cattle, buffalo and small
ruminants among livestock and both marine and
freshwater fish species of economic importance.

r The major research themes are:

r Vulnerability assessment of major production
zones

r Linking weather based agro-advisories to
contingency planning

r Assessing the impacts and evolving varieties
tolerant to key climatic stresses (drought, heat,
frost, flooding, etc.) in major food and
horticulture crops

r Continuous monitoring of greenhouse gases in
open field conditions in major productibn
systems

r Evolving adaptation and mitigation strategies
through enhancing water and nutrient use
efficiency and conservation agricrrlture

r Studying changes in pest dynamics, pestl
pathogen-crop relationships and emergence of
new pests and pathogens under changing
climate

r Adaptation strategies in livestock through
nutritional and environmentai manipulations
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. Harnessing the beneficlal effects of temperature

in inland and marine fisheries through better
understanding of the spawning behaviour.

r Seven major research institutes of the ICAR will
work in unison to evolve coping technologies with
Central Research Institute for Dryland Agriculture
(CRIDA), Hyderabad as the lead centre.

r Best-bet and cost-effective technologies to cope

with climate variability will be demonstrated on

farmers'fields in loo most vulnerable districts of
the country.

r The technologies include rain water harvesting
and its judicious use, in-situ moisture
conservation, drought management strategies,

seed and fodder banks, timely and precision
agriculture, effective agro-advisot'y system using

Information Communication Technology kiosks.

o Small'and marginal farmers in rain-fed, coastal

and hill areas will benefit more in view of the

focused attention in these regions.

r Capacity building of scientists in frontier areas is

another core activity of the project.

. To prepare all stakeholders to face challenges,

multi-pronged awareness generation programs on

issues of climatb change are planned.

23.18. FAME.INDIA PROGRAMME

Faster Adoption and Manufacturing of (Hybrid) and

Electric Vehicies (EAME India) scheme rolled out in
april, eor5 by Union Minister for Heavy industries
and Public Enterprises

The scheme wili help promote use of electric and
hybrid vehicles, and initially, a subsidy of 3oo/o wili
be provided to the buyers.

Phased replacement of fossil fuel-based vehicles with
those based on latest technologies will lead to a net

saving of Rs 14,ooo crore.

The scheme is proposed to be implemented over six
years, tili zozo, which looks at sales of electric and

hybrid vehicles up to 6o-7o lakh units per year.

23.19.LONG TNRM ECOLOGICAL
OBSERVATORIES (LTEO)

r LonS Term }-cological Observatories (LTEO) for

Climate Change Studies are one of the components

under the 'Climate Change Action Programme'
with an outlay of Rs. 4o crores in the tzth Plan

Period.

r A Science Plan of LI'EO was released during the

zrst Conference of Parties to the United Nations

Framework Convention on Climate Change at

Paris in December zor5.

o First phase of the LTEO Programme includes

creating a network of field sites to assess the

health of eight different biomes of the country
namely; Western Himalaya, Eastern Himalaya,

North-Western Arid Zone, Central Indian Forests,

western Ghats. Andaman & Nicobar lslands,

Jammu & Kashmir and Sundarbans.

r LTEO Programme aims to understand the

biophysical and anthropogenic drivers of
ecosystem change in the selected biomes and their

effects on social- ecological responses through a

network of scientific institutions.

r Activities include experimental work to assess the

change of skucture and furrction in the natural
ecosystems, itlentification of patterns and drivers

of cbange in the natural ecosystems by monitoring
populations of fresh water fish, birds, mammals,

herbivores & carnivores, animal movements, soil

processes in forests & grasslands, biophysical
climatic variables, etc.

23.20. THE NATIONAL ADAPTATI ON

FUND FORCLIMATE CHANGE (NAFCC)

r The National Adaptation Fund for Climate Change

(N,AFCC) is a Central Sector Scheme set up in
eor5-r6. The aim of NAFCC is to support concrete

adaptation activities which mitigate the adverse

effects of climate change. The activities under this
scheme are implemented in a project mode. T'he

projects related ta adaptation in sectors such as

agricuiture, animal husbandry, watel forestry,
tourism etc. are eligible for funding under NAFCC.
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National Bank for Agriculture and Rural
Development (NABARD) is the National
Implementing Entiry (NIEJ.

?,3.2',.INDIA COOLING ACTION PLAN
r India is the first country in world to develop such

a document (ICAP)and lists out actions which can
help reduce the cooling demand. Cooling
requirement is cross sectoral and an essential part
for economic growthencompassing inter alia
reduction of cooling demand, refrigerant
transition, enhancing energy efficiency and better
technoiogy options with a zo year time horizon.

o "The overarching goal of ICAP is to provide
sustainable cooling and thermal comfort for all
while securing environmental and socio-economic'benefits 

for the society. This will also help in
reducing both direct and indirect emissions.,,

r The India Cooling Action seeks to

(i) reduce cooling demand across sectors by zoo/o

to z5o/oby 2o3738,

(ii) reduce refrigerant demand by z5o/a to 3oolo try
zo37-38,

(iii) Reduce cooling energy requirements by zga/o
to 4oo/o by zo37-38,

(iv) recogniz\e "cooling and related areas,, as a
thrust area of research under national S&T
Programme,

(v) training and certification of roo,ooo servicing
sector technicians by 2ozz-23, synergizing
with Skill India Mission

Benefits

(i) Thermai comfort for all - provision for cooling
for EWS and LIG housing,

(ii) Sustainable cooling - low GHG emissions
related to cooling,

' (iii) Doubling Farmers Income - better cold chain
infrastructure - better value of produce to
farmers, less wastage of produce,

(iv) Skilled workforce for better livelihoods and
environmental protection,

(v) Make in india - domestic manufacturing of
air-conditioning and related cooling
equipment's,

(vi) Robust R&D on alternative cooling
technologies * to provide push to innovation in
cooling sector.

23.22. FOREST LANDSCAPE RESTORATION
(FLR) AND BONN CHALLENGE
. Forest landscape restoration (FLR) and Bonn

Challenge in India is launched by MoEFCC in
partnership with IUCN. The project aims to
develop and adapt best practices and monitoring
protocols for the Indian states and build capacity
within the five pilot states on FLR and Bonn
Challenge.

r It is launched in litot phase for 3.5 years inlthe
States of Haryana, Madhya Pradesh, Maharashtra,
Nagaland and Karnataka. This will be eventually
scaled up across the country through subsequent
phases of the project.

r The Bonn Challenge is a global effort to bring r5o

million hectares of the world's deforested and
degraded land into restoration by zozo, and 35o
million hectares by zo3o.

r At the UNFCC Conference of the parties (COp)

zor5 in Paris, India alsojoined the voluntary Bonn

The Nagar Van (Urban Forests) Scheme announced
on World Environment Day zoeo for creation of zoo
Nagar Van, on forest land by adopting a collaborative
approach, involving various agencies like forest and
other departments, NGOs, Corporate Bodies,
Industries etc,. The primary objective is to reate
forested area in cities with Municipal Corporation,
which will act as lungs of the cities.

School Nursery scheme aims at involving school
students from the young age in nursery and
plantation operations. objective of the scheme is to
inculcate the spirit of forest and environment in the
mind of young students.
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Challenge pledge to bring into restoration r3

million hectares of degraded and deforested land

by the year zozo, and additional I rrrillion hectares

by zo3o. India's pledge is one of the largest in Asia.

23.23. OTHER "CR.ITICAL INITIATIVES'
e In addition, india has z4 other "Critical lnitiatives"

in the anvil, for which detailed plans and an

institutional framework is being prepared

Type Initiative

Energy Efficiency in Power
Generation

Super critical technologies
Gasification Combined (rccc)

Technology Natural Gas based Power Plants
Closed Cycle Three Stage Nuclear Power Programme

Efficient Transmission and Distribution

0ther Renewable EnergY
Technologies Programmes

RETs for power generation
Biomass based popup generatlon technologies
Srnall scale Hydropr:wer
Wind Energy
Grid connected systems
RETs for transportation and industrial fuels

Disaeter Management
Response to Axtreme Climate
Events

Reducing risk to infrastructure through better design

Strengthening communication nefworks and disaster management faciiities

Protection of Coastal Areas

\

Undertake measures for coastal protection and setting up Early Warning

System
Development of a regional ocean modelling system

High resolution coupled ocean-atmosphere variabiiity studies in tropical

oceans
Development of a high-resolution storm surge model for coastal regions

Development of salinity-tolerant crop cultivars
Community awareness on coastal disasters and necessary action;

Timely forecasting, cyclone and flood warning systems
and coastal forestsEnhanced and of

Provision of enhanced public health care services and assessment ef

increased burden of disease due to ciimate
Health Sector

Creating approPriate caPacitY

at different levels of
Government

Building capacity in the central, state and other at the local level to

assimilale und f*iilitut* the impiementation of the activities of nationai plan

l
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24.1. UNFCCC
o UN Summit Conference on Environment and

Development (UNCED) held in Rio de Janerio in

June rggz adopted, by consensus, the first
multilateral legal instrument on Climate Change,

the UN Framework Convention on Climate Change

or the UNFCCC.

. In 1992, countries joined UNFCCC, to cooperatively

consider what they could do to limit average global

temperature increases and the resulting climate
change, and to cope with whatever impacts were,

by then, inevitable. There are now 195 Parties to

the Convention.

r The UNFCCC sebretariat supports all institutions
involved in the international climate change

negotiations, particularly the Conference of the

Parties (COP), the subsidiary bodies (which advise

the COP), aird the COP Bureau (which deals mainly
with procedural and organizational issues arising
from the COP and also has technical functions).

o All sttbsequent multilateral negotiations on
different aspects of climate change, including both
adaptation and mitigation, are being held based

on the principles and objectives set out by the

UNTCCC.

Timeline qf International Climate Policy

The following is the Key Miiestones in the Evolution

of International Climate Policy by UNFCCC. It has

only the timeline. The detailed description of the

concepts, projects, themes wiil be discussed later in

this chapter (few terminologies are explained in brief

in the glossary).

rg88

WMO and UNEP established Intergovernmental Panel

on Climate Change

r990

IPCC released the first assessment report which

stated emissions resulting from human activities are

substantially increasing the atmospheric
concentrations of greenhouse gases.

The second World Climate Conference for a global

treaty took place.

UN Ceneral Assembly established the
Intergovernmental Negotiating Committee (lNC) for

a Framework Convention on Climate Change.
t

1992 "l

United Nations Framework Convention on Climate

Change alorig with two sister Conventions the UN
Convention on Biological Diversity and

the Convention to Combat Desertification adopted

in UN conference on environment and development

(earth summit) in Rio De Janerio.

1994

The United Nations Framework Convention on

Climate Change entered into force. Countries that
sign the treaty are known as 'Parties'. With t96

All Rights Reserved. No part ofthis material may be reproduced in any form or by any means, rvithout permission in lvriting. ffi

^ 
.\\\\\\N\H

" f4 \&/- rt s
ftJJ

ENVIf; I*MENT

l '

CTIMATU CHANGE ORG IZ ION$

]



Parties, the UNFCCC has near-universal membership.
Parties meet annually at the Conference of the parties

{COP) to negotiate multilateral responses to climate
change.

1995

Germany presides over the first Conference of the
Parties (COP , in Berlin, where parties agreed that
commitments in the Convention were'inadequate, for
meeting Convention objectives. The Berlin
Mandate established a process to negotiate
strengthened commitments for developed countries,
thus laying the groundwork for the Kyoto Protocol.

1996

The UNFCCC secretariat relocated from Geneva to
Bonn. With that Bonn becarne an international
sustainability hub and home to 18 UN organizations

1997

3rd Conference of the Parties adopted the Kyoto
Protocol, the world's first greenhouse gas emissions
reduction treaty.

20(}1

In Sixth Conference of the Parties, Bonn, parties
agreed for the operational rule book for the
1997 Kyoto Protocol.

\
2()01

Seventh Conference of the parties resulted in
the Mariakesh Accords, setting the stage for
ratification of the Kyoto Protocol. This formalized
agreement on operational rules for International
Emissions Trading, the Clean Development
Mechanism and Joint Implementation along with a
compliance regime and accounting procedures.

2O05

The European Union Emissions Trading Scheme,
the first and largest emissions trading scheme in the
world rvas launched.

Kyoto Protocol Entered into Force. Following the
entry into force of the Kyoto Protocol, the eleventh
Conference of the Parties (COP rr) for the first time

is held in conjunction with the first Conference of the
Parties serving as the Meeting of the Parties (CMp ,.
2006

The Clean Development Mechanism, a key
mechanism under the Kyoto Protocol was opened
for business.

Twelfth Conference of the Parties held in Kenya,
resulted in creation of the Subsidiary Body for
Scientific and Technological Advice SBSTA. Ir is
mandated to undertake a programme to address
impacts, vuinerability and adaptation to clirnate
change - the Nairobi Work Programme NWP.

2,OA7

Thirteenth Conference of the Parties adopted rhe Bali
Road Map, including the Bali Action Plan, charting
the course for a new negotiating process to address
climate change. The Plan has five main categories:
shared vision, mitigation, adaptation, technology
and financing.

aooS

Joint Implementation, a key mechanism under
the Kyoto Protocol was started.

Fourteenth Conference of the Parties in Poznan,
Poland, delivered important steps towards assisting
developing countries, including the launch of
the Adaptation Fund under the Kyoto Protocol and
the Poznan Strategic Programme on Technology
Transfer.

2OOg .!

Fifteenth Conference of the Partiesjn Copenhigen,
Denmark, produced the Copenhagen Accord.
Developed countries pledge up to USD 3o billion in
fast*start finance for the period zoro-zorz.

201tl :

Sixteenth Conference of the Parties resuited in
the Cancun Agreements, a comprehensive package

by governments to assist developing nations in
dealing with climate change. The Green Climate
Fund, the Technology Mechanism and the Cancun
Adaptation Framework are established.
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2011

Seventeenth Conference of the Parties, governments

committed for a new universal climate change

agreement by zor5 for the period beyond zoao,

leading to the launch of the Ad Hoc Working Group

on the Durban Platform for Enhanceci Action.

Momentum for Change, a speciai initiative of the

UNFCCC launched.

2()t2

Eighteenth Conference of the Parties, governments

agree to speedily work toward a universal climate

change agreement by zor5 and to find ways to scale

up efforts before zozo beyond existing pledges to

curb emissions. They also adopted the Doha
Amendment, launching a second commitment period

of the-Kyoto Protocol.

2O13

Nineteenth Conference of the Parties resulted in
the Warsarv Outcomes, including a rule book

for reducing emissions from deforestation and

forest degradation (REDD) and a mechanism to

address loss and damage caused by long-term
climate change impacts.

zot4
UN Secretary-Gen[ral hosted a climate summit in
New York, with Heads of State and Governmgnt,
business, finance, civil society and local leaders to

mobilize actign and ambition on climate change in
advance of COP zr in Paris in zol5.

2o15

r95 nations agreed to combat climate change and

unieash actions and investment towards a low-

carbon, resilient and sustainable future in COP zt.

The Paris Agreement for the first time brings all
nations into a common cause based on their historic,

current and future responsibilities.

zo16

A crucial outcome of the COP zz, Marrakech ciimate
conference was to move forward on writing the ruie
book of the Paris Agreement' The Conference

successfully demonstrated to the world that the

implementation of the Paris Agreement is underway,

and launched the Marrakech Partnership for Global

Climate Action,

2At7

The zorT UN Climate Change Conference COP e3 is

the first COP presided over by a small island

de..,eloping state, Fiji.

In COP 23, nations agreed the next steps towards

higher climate action ambition before zozo. Delegates

launched the'Talanoa Dialogue' to help set the stage

for the revising upwards of national climate action

plans needed to put the worid on track to meet pre-

zozo ambition and the long-term goals of the Paris

Agreement.

One Planet Summit held in Paris resulted in Finance

Commitments. Financial flows are crucial for
countries' national climate action plans under the

Paris Agreement.

zorS

A special Giobal Warming of r.5C report by the

Intergovernmental Panel on Climate Change confirms

the need to maintain the strongest commitment to

the Paris Agreement's aims of limiting global

warming to stave off the worst impacts of climate

change, which include more frequent and more

severe droughts. floods and storms.

In Poland, goveroments adopted a robust set of

guidelines for implementing the landmark zor5 Paris

Climate Change Agreement. The agreed 'Katowice

Climate Package' operationalized the climate change

regime contained in the Paris Agreement, promotes

international cooperation and encourages greater

ambition.

2019

To boost ambition and to accelerate actions to

implement the Paris Agreement, UN Secretary-

General hosted a UNSG's Climate Action Summit in

New York" The Summit took place exactly one year

before countries are set to enhance their national

climate pledges under the Paris Agreement.
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2020

The COP z6 UN climate change conference set to take
place in Glasgow in November has treen postponed
due to COVID-r9.

2021

The COP Bureau, took place on November zoz1,
hosted in Giasgow by the UK in partnership with
Italy. The COPz6 holds significance as it aims to
finalize the Paris rulebook, following the zorg COpe5
summit in Madrid, where many issues had not been
agreed and had been pilshed into the next year under
the "Rule 16" of the UN climate process.The
conference ended with all r97 parties to the UNFCCC
agreeing to Glasgow Climate pact (GCp), the global
agreement which will accelerate action on climate
this decade and completes the paris Rulebook. The
pact is to limit globalwarming to 1.5 degree Celsius
by zo3o, as agreed under the zor5 paris Agreement
and cut Global greenhouse gas emissions by 45 per
cent by zo3o and to zero overall by zo5o.

2022

It enhanced the development of Glasgow Climate pact
of COPz6 and pave the way for higher ambition on
mitigation, adaptation and climate finance, with focus
on loss and damage. It also paved the way for
introduction of $harm el Shaikh plan.

20,7.3

COP z8 in'UAE

24.2. KYOTO PROTOCOL: COp-3.
. By rgg5, countries realized that emission

reductions provisions in the Convention were
inadequate. They launched negotiations to
strengthen the global respon$e to climate change,
and, fwo years later, adopted the l(yoto protocol.

r The I(yoto Protocol was adopted in Kyoto, Japan,. on 11 December 1997. Due to a complex ratification
process, it entered into force on 16 February zoo5.

r In short, the Kyoto Protocol is what
"operationalizes" the Convention. It commits
industrialized countries to stabiiize greenhouse

gas emissions based on the principles of the
Convention.

r The major distinction between the protocol and
the Convention is that while the Convention
encouraged industrialized countries to stabiiize
GHG emissions, the Protocol commits them to do
so.

24.2,.t. Targets
. KR as it is referred to in short, sets binding

emission reduction targets for 37 industrialized
countries and the European community in its first
commitment period.

r It only binds developed countries because it
recognizes that they are Iargely responsibie for the
current high levels of GHG emissions in the
atmosphere, which are the result of more than r5o
years of industrial activity. .

o KP places a heavier burden on developed nations
under its central principle: that of "common but
differentiated responsibility".

r Overall, these targets add up to an average five per
cent emissions reduction compared to rggo levels
over lhe five-year period zr:o8 to 2012.

The architecture of the KP regime: What makes
I(? tick?
r The Kyoto Protocol is made up of essential

architecture that has been built and shaped over
almost two decades of experieace, hard work and
political will. The beating heart of Kp is made up
of: | .-
r. Reporting and vs1lfi6311on procedures;

z" Flexibie market-based mechanisms, which in
turn have their own governance procedures;
and

3. A compliance system.

r So, two things make KP tick.

r. Emissions Reduction Commitments
r The first was binding emissions reduction

commitments for developed country parties. This
meant the space to pollute was limited.
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r Greenhouse gas emissions, most prevalently
carbon dioxide, became a new commodity. Kp now
began to internalize what was now recognized as

an unpriced externality.

z. Flexible Market Mechanisms

r This leads us to the second, the flexible market
mechanisms of the KP, based on the trade of
emissions permits. KP countries bound to targets
have to meet them largely through domestic
action- that is, to reduce their emissions onshore.

r But they can meet part of their targets through
three "market-based mechanisms" that ideally
encourage GHG abatement to start where it is
most cost-effective-- for exampie, in the developing
world. Quite simply, it does not matter where
emissions are reduced, as long as they are
removed from the pianet's atmosphere.

. The Kyoto Flexibie Market Protocol mechanisms:

o Joint Implementation (JI)

r The Clean Development Mechanism (CDM)

r Emission Trading

24.?,.2,. The objectives of Kyoto mechanisms:
r Its objective is to facilitate, promote and enforce

compliance wi\h the commitments under the
Protocol.

r Stimulate sustainable development thror.lgh
technology transfer and investment

. Help co'untries with Kyoto commitments to
meet their targets by reducing emissions or
removing carbon from the atmosphere in other
countries in a cost-effective way

r Encourage the private sector and developing
csuntries to contribute to emission reduction
efforts

Joint Implementation:
. The mechanism known as'joint implementation",

allows a country with an emission reduction or
limitation commitment under the l(yoto Protocol
(Annex B Party - developed country) to earn
emission reduction unils (ERUs) from an

emission-reduction or emission removal project
in another Annex B Party, each equivalent to one

tonne of COz, which can be counted towards
meeting its Kyoto target.

r Joint implementation offers Parties a flexible
and cost-ef{icient means of fulfilling a part of
their Kyoto commitments, whiie the host Party
benefits from foreign investment and
technology transfer.

r Projects starting as from the year zooo may tre

eligibie asJI projects, ERU issued from zooS

Clean Development mechanism:
o The Clean Development Mechanism (CDM) allows

a country with an emission-reduction or emidsion-

limitation commitment under the Kyoto Protocol
(Annex B Party) to implement an ernission-
reduction project in developing countries.

e It is the first global, environmental investment
and credit scheme of its kind, providing
standardized emissions offset instrument, CERs

r Such projects can earn saleable certified emission
reduction (CER) credits, each equivalent to one

tonne of COz, which can be counted towards
meeting I(yoto targets.

Example
r A CDM project activiry might involve, for example,

a rural electrification project using solar panels or
the installation of more energy-efficient boilers.

The mechanism n stimulates sustainable
deveiopment and emission reductions, whild
giving industrialized countries some flexibility in
how they meet their emission reduction or
limitation targets.

o Most sf the CDM projects were implemented in
China and India as climate in these countries is

favorable for implementing projects for almost all

the spheres such as Agriculture, Waste handling

and disposal, Afforestation and reforestation.
Such CDM projects are also to be supported by the

approval ofAnnex B countries - those which have
quantified obligations according Kyoto Protocol.
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Carbou Tradiag:
r Carbon trading is the name given to the exchange

of emission permits. This erahange may t*ke place

within f}te economy or may take the forrn of
international transaction"

r Tlvo types of Carhcn trading:

r. Emission trading and

a. Offset trading.

Emission tradinsl'cap-and-trade',
r Emission permit is knor+'n alternatively a$ carbon

credit. Far each Annex I country the protocol has
assig:ned a fixed amurnt of carbon emission in the
agreemer$. This amount is actually the amount of
emission which is to be reduced by tle mncerned
cour}try'.

r On theotlrer harid, it implies tlat the cauntry was
permitted to errit the remaining amouat. This
emission allowance is actually one kind of carbon
credit.

r The total amount of allowance is then.subdivided
into certain unit*, The units are expressed in
terms of carbon-equivalent. Each unit gives the
owner t[e rightto enritone metric tonne of carbon
dioxide or other equivalent green-hou$e gar*s,

Offs€t Tradin$,/ Carbor Proiect/'baseline*and
credit'trading:
r Another variant ofcarbon credit is to be ixrned

by a cduntry by investing some amount of money
in such'projects, known as carboa projects, which
will emit lesser amount af green-house gas ia the
atmosphere.

. For example, ruppor* a thermal plant of 8oo
megawatt (apacity emit 4oo carbon-equivalent in
tlte atmasphere. Naw a country builds up a 8oo
megawatt wind energy plant which does not
generate any amount of emission as an alternative

_ of the thcrmal plant. Then by investing in this
p+jqct thle country will earn 4oo carbon-
equivalent,

r According to an estimate made by- the World
Sank's Carbon Finance Unit, volume af carbon

trade through.Emission Trading route alone had

shown a z4o percent increase in zoo5 over the
previous year.

Benefits of Flexible Market Mechanisms

o This has the parallel benefits of stimulating green

investment in developing countries and of
including the private sector in this endeavour to

cut and hold steady GHG emissions at a safe levei.

r It also makes "leap-frogging" more economical
that is, the possibility to skip older, dirtier
technology for newer, cleaner infrastructure and

systems, with obvious longer*term benefits.

r The Kyoto Protocol compliance mechanism is

designed to strengthen the Protocol's
environmental integrity, support the carbon
market's credibility and ensure lransparency of
accounting by Parties.

24.2.3. Non-Compliance of Kyoto And Penalties
r Like most things in life, failure to comply with the

Protocol carries penalties.

r If a country does not meet the requirements for
measurements and reporting said country looses

the privilege of gaining credit through joint
implementation projects.

r If a country goes above its emissions cap, and does

not try to make up the difference through any of
the mechanisms available, then said country must
make up the difference plus an additional thirty
percent during the next period.

r The country cbuid also be banned from
participating in the 'cap and trade' program.

24.3. BALI MEET
o Bali Meet was the meeting of rgo countries that

are party to a UN treaty on climate change heid in
December aoo7.

Objectives:
r The treaty's aim was to push the world towards

taking action that reduces the greenhouse gases

in the atmosphere which cause climate change,
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l Bali was to discuss what happens after zorz-what
are countries expected to do after the first phase

of Kyoto ends in zorz.

. As per developed countries, after zorz, even the
developing countries like India and China, which
are increasing their emissions as they grow
economically, also undertake some kind of
emission cuts. This meant a complete overhaui of
the existing UN treaty.

r in Bali, the nations have decided upon a new set
of principles that will, help the countries decide a
post-zorz deal.

24.3.r. Bali Roadmap

r The participating nations adopted the Bali Road

Map as a two-year process to finalizing a binding
agreement in zoog in Copenhagen.

r The Bali Road Map includes;

r The Bali Action Plan (BAP)

r The Ad Hoc Working Group on Further
Commitments for Annex I Parties under the
Kyoto Protocol negotiations and their zoog
deadline,

r Launch of the Adaptation Fund,

r Decisions on technology transfer and

e On reducilrg emissions from deforestation.

24.3.2. Bali Action Plan

r The Cohference of Parties decided to launch a

compreiensive process to enable the
implementation of the Convention through long-

term cooperative action up to and beyond zotz,by
addressing:

r A shared vision for long-term cooperative
action, including a long-term global goal for
emission reductions.

r Enhanced national/international action on
. mitigation of climate change.

r Enhanced action on adaptation.

r Enhanced action on technology development

and transfer to support action on mitigation
and adaptation.

r Enhanced action on the irrovision of finantial
resources and investment to support action on

mitigation and adaptation and technology
cooperation.

24.4, CAP $ COPENHAGEN SUMMIT
r A legaily binding agreement could not be arrived

n CoP 15, Copenhagen mainly due to discord

between developing and developed nations.

r The summit concluded with the CoP taking a note

of Copenhagen Accord ( a five nation accord-

BASIC and US).

r The Copenhagen Accord is a non-binding
agreement.

r The Accord states that deep international
emissions cuts are needed to hold the increase in
global temperature to under two degrees Celsius.

r Under t}te Accord, developed countries agree to set

targets for reductions in their greenhouse gas

emissions by zozo.

r Developing countries agree to pursue nationally

appropriate mitigation strategies to slow the

growth of their emissions, but are not committed

to reducing their carbon output.

. Recognizes the need tb establish a mechanism

{including REDD-plus) to enable the

mobilization of financial resources from
developed countries to help achieve this

r Developing couhtries, specially these with lqw-

emitting economies should be provided

incentives to continue to develop on a low-

emission pathway

. Agrees that developed countries would raise

funds of $3o biilion from zolo-2or2 of new and

additional resources

. Agrees a "goal" for the world to raise $roo

billion per year by zozo. New multilateral

funding for adaptation will be delivered, with
a governance structure.
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24.5. COP 16 CANCUN SUMMIT
r The Cancun Agreements include decisions under

both the Convention and Kyoto protocol
negotiating tracks.

t AE per the Cancun Agr.eements, all parties to the
Convention (inciudiag the developed and
developing countries) have agreed to report their
voluntary mitigation goals for implementation.

r These will be subject to measurement and
verification or international consultation, as
appropriate, in accordance with agreed
international guidelines.

z4.S.r. Cancun Agreements
r Industrialized country targets are officially

recognized under the multilateral process and
these countries are to develop low-carbon
development plans and strategies and assess how
best to meet them, including through market
mechanisms, and to report their inventories
annually.

r Deveioping country actions to reduce emissions
are officially recognized under the multilateral
process. A registry is to be set up to record and
rnatch developing country mitigation actions to
finance and technology support from by
industrialized cbuntries. Oeveloping countries are
to publish progress reports every fwo years. ,

r A total of E:o billion in fast start finance from
industrialized countries to support climate action
in the developing world up to 2o1z and the
intention to raise $roo billion in long-term funds
by zozo are included in the decisions.

24.5.2. Mechanism of COP 16
r Three mechanisms that are outcome of Cop 16 are

r. Technology mechanism

z. Green climate fund
'3. 

Adaptation lund

Technology Mechanism
r A Technolsgy Mechanism, under the guidance of

and accountable to the Conference of the parties

(COP), was estabiished by the r6th session of the
COP in Cancun zoro.

r The Technology Mechanism is expected to
facilitate the implementation of enhanced action
on technology development and transfer in order
to support action on mitigation and adaptation to
climate change.

Green Climate Fund
. At COP 16, Parties, established a Green Climate

Fund (GCF) as an operating entity of the financial
mechanism of the Convention under Articie rr.

r The GCF will support projects, programmes,
policies and other activities in developing country
Parties. The Fund wili be governed by the GCF
Board.

r The World Bank was invited by the COp to serve
as the interim trustee of the GCE subject to a
review three years after operationalization of the
Fund.

r The COP also decided that an independent
secretariat will support the operations of the
Fund. The COP also decided rhat the GCF was to
be designed by the Transitional Committee iTC).

Adaptation Fund
o The Adaptation Fund was established to finance

concrete adaptation projects and pr'ogrammes in
developing country Parties to the l(yoto protocol

that are particularly vulnerable to the adverse
effects of climate change.

. The Adaptation Furid is financed from the shale
of proceeds on the clean developmegt mechanism
project activities and other sources of funding. The
share of proceeds amounts to za/o af certified
emission reductions (CERs) issued for a CDM
project activity.

r TheAdaptation Fund is supervised and managed
by the Adaptation Fund Board (AFB). The AFB is
composed of 16 members and 16 alternates and
meets at least twice a year.

. Upon invitation from Parties, the Global
Environm€nt Facility (GEF) py6yides secretariat
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services to the AFB and the World Bank serves as

trustee oftheAdaptation Fuad, both onan interim
basis.

24.6. COP 17 DURBAN SUMMIT

New global climate change regime
o India had gone to Durban with two major

demands - that the principle of equity remain
intact in any ney/ climate regime and that this
new giobal deal be launched after zozo.

Outcome
r New deal to be finalized by zor5 and launched by

2020

r Second phase ofKyoto Protocol secured

. Green Climate Fund launched, though empty as

yOt Green tech development mechanism put in
place

r Equily finds piace back in future climate talks

o Adaptation mechanism

r Transparenrymechanism

. Secures 10 years of economic growth without
carbon containment Intellectual Property fughts
and technology not as well anchored in new deal

r Loophoies fordeveloped world not fully blocked

r Agriculture brought in by developed nations under
climate change

24.7 DOHA OUTCOMES COP t8,20t2

Global Climate Change Agreement

Governments agreed to work towards a universal
climate change agreement by zor5 covering all
countries which will come into effect from zozo.

Amendment of the Kyoto Protocol

The Kyoto Protocol is the only existing and binding
agreement under which developed countries
undertake quantitative commitments to cut
greenhouse gases. It was amended so that it could

seamlessly continue.

r 8-year second commitment period, which started
onJanuary lst 2013.

r The Kyoto Protocol's Market Mechanisms - the

Clean Development Mechanism (CDM), Joint
Implementation UI) and International Emissions

Trading (lET) * will continue.

r Access to the mechanisms remains uninterrupted
for all deveioped countries that have accepted

targets for the second commitment period.

r A key element was added to the measurement,

reporting and verificarion (MRV) framework for
developed countries with the adoption of the

tables for the biennial reports known as common

tabular format, thereby strengthening
transparency and the accountability regime.

o Surplus assigned amount units (AAUs)'can be

carried over without limit from the first to the

second commitment period of the Kyoto Protocol

by Parties included in Annex I that have a target
for the second commitment period. But there were

restrictions on the use of these carried-over AAUs

for the second commitment period and
quantitative limits on how many of these units
may be acquired from other Parties.

Completion of new infrastructure
. In Doha, governments advanced the complefion of

new infrastructure to ihannei technology and

finance to developing nations and rnove toward
the full implementation of this infrastructure and

support.

. Songdo, the Repu$lic of South Korea will be"the

host of the Green Climate Fund{CCF) and the

work plan of the Standing Committee on Finance.

r UNEP-led consortium will be host of the Climate

Technology Center (CTC), for an initial term of

five years,

. The CTC, along with its associated Network, is the

implementing arm of the UNFCCC Technology

Mechanism. Governments also agreed the

constitution of the Climate Technology Center

Network (CTCN) Advisory Board.
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24.8 lryARSAlry OUTCOMES,COp 19, 3013

2015 Agresment
o Covernments advanced the timeline for the

development of tlm zor5 agreement.

r Nationally determined contribtrtions would be put
forward in a clear and transparent manner.

Closing the pre-zozo ambition gap

r Governments resolved to strengthen measures to
close the "ambition gap" - the gap between what
has been pledged to date and what is required to
keep the world below a maximum average 2

degrees Celsius temperature rise - before the new
agreement enters into force in eozc,

Cutting emissions from deforestation - (the

Warsaw Framework for REDD+"
r Governments agreed on a $et of decisions on ways

to reduce emissions from deforestation and forest
degradation.

r Glcbal deforestation accounts for some 20 percent
of the wodd's COz emissions. The set of decisions
bolsters forest preservation and sustainable use of
forests with direct benefits for people who iLe in
and around forests.

r It establisheA the means for results-based
payments if developing countries can demonstrate
the protection. of forests.

Progress tornrards accountability
r The framework for measuring, reporting and

verifying mitigation efforts, including by
developing countries, is now fully operational. It is
an important agreement because it means that the
mitigation, sustainability and support efforts of
countries can now be better measured.

Technology to boost action on climate change
I CTCN, established in Cancun in zoro, has now

moved to the operational stage to support action
by developing countries in response to their
requests for support through their national
designated entities.

r The CTCN is ready to respond to requests from
developing countries on issues related to the
development and transfer of technology.

24.9 LIMA OUTCOMES,COP 2O,?'O14

r The Lima Climate Conference achieved"firsts" in
the history of the international climate process.

o Pledges were made by both developed and
developing countries prior to and during the COP

that took the capitalization of the new Green
Climate Fund (CCF) past an initial $ro billion
target.

r The Lima Ministerial Declaration on Ilducation
and Awareness-raising calls on governments to
put climate change into school curricula and
climate ar /areness into national developrnent
plans.

Steps Forward on Adaptation
r Progress was made in Lima on elevating

adaptation onto the same level as the curbing and

cutting of curbing greenhouse gas emissions. This
will be done through National Adaptation Plans
(NAPs).

r A NAP Global Network was launched involving
Peru, the US, Germany, the Philippines, Togci, the
UK, Jamaica, and Japan.

r The Lima Adaptation Knowledge initiative--a pilot
project in the Andes under the Nairobi Work
Programme-- has underlined that establishing the
adaptive needs of cunmunities can be successfully

lcaptured.

o Countries supported the idea of replicating this in
Least Developed Countries, Small Island
Developing States and Africa.

More Countries Accept the Kyoto Protocol Doha
Amendment
. Nauru and T[valu submitted their instrument of

acceptance to the Doha amendment, bringing the
number of Parties to zr. Acceptance of r44

countries are required to bring it into force.
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New climate action portal
r Pem launched a new portal, Nazca Climate Artion

Portal, with support from the UNFCCC, tc
increase the visibility of the wealth of climate

action among cities, regions, compa*ies and

investors, including those under international
cooperative initiatives.

Lima Work Programme on Gender

r The Lima conference agreed a Lima Work
Programme on Gender to advance gender balance

and.to promote gender sensitivity in developing

and implementing climate policy.

UNFCCCNAMADay
r A special event took place on actions to reduce

eniissians with the help of so-called "nationally
appropriate mitigation actions" (NAMAs).

r NAMAs are plans of deveioping countries to
reduce emissions and to dwelop sustainably which
can be supported by developed countries. The

UNFCCC secretariat has established a registry to
match requests for and offers of support.

Climate action or the ground celebrated
by the UN
r The UNFCCC stcretariat's Momentum for Change

Initiative presented awards to representatives of
some of the best examples of climate solutions in
the world-which inspire increased climate action.

r The Momentum for Change initiative this year for
the first time included the category of Information
and Communication technologY.

24.10 PARIS CLIMATE CHANGE
C0NFERENCE CoP 21,2015

Objectives of the Paris Agreement
r To hold the increase in global average temperature

to well behw e'C above pre industrial levels and

r To pursue efforts to limit temperature increase to

r.5oC above pre-industriai levels, recognizing that

this would significantly reduce the risks and

impacts of climate change.

r The Agreement also talks abar,rt reaching the

global peaking of emissions by the second l'ialf of

the century, recognizing that peaking will take

longer for developing country Parties.

?,4,1c..1, Nationally determined contributions

The Paris Agreement requires all Parties to put

forward their best efforts through "nationally
determined contributions' (NDCs) and to strengthen

these efforts in the years ahead. This includes
requirements that all Parties report regularly on their

emissions and on their implementation efforts.

In zor8, Parties will take stock of the collective efforts

in relation to progress towards the goal set in the

Paris Agreement and to inform the preparation of

NDCs.

There will also be a global stock take every 5 years to

assess the coliective progress towards achieving the

purpose of the Agreement and to inform further
individual actions by Parties.

The Paris Agreement entered into force on 4

November zo16. The first session of the Conference

of the Parties serving as the Meeting of the Parties to

the Paris Agreement (CMA r) took place in Marrakech,

Morocco from r5-r8 November eor6.

By the close of the Marrakech conference, it had been

ratified by trr countries representing more than

three-fourths of globai emissions'

The agreement defi neqparties' basic obligations and

establishes new procedures and mechanisms. Btit
for these to be fuliy operational, theil details must

be furtherelaborated. This requires tire adoption by

parties of an extensive set of decisions known
loosely as the "Paris rulebook."

24.1Lo..2.. Article 6
r Articie 5 contains three separate mechanisms for

"voiuntary cooperation' towards climate goals

r TWo of the mechanisms are based on markets and

a third is based on "non-markel approaches"'
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24.II- MARRAKECH CLIMATE CHANGE
C0NFERENCE -COP 22,, 2Ot6

Beyond developing the paris rulebook, parties took
actigns and made announcements on a range ofother
issues,. including:

Finance

The Paris Agreement requires developed countries to
provide biennial reports on financial support
prwided or mobilized through ..public interventions,,,
and on projected levels of future support. In
Marrakech, SBSTA began considering how to account
for public finance. Issues include whether the
accounting shou\d apply only to flows from dewioped
to developing countries or to broader flows of public
finance.

r Article 6.e governs bilateral cooperation via
"internationally traded mitigation outcomes', (so_

called ITMOs), which could include emissions cuts
measured in tonnes of COz or kilowatt hours of
renewable electricity.

o Article 6.4 will lead to the creation of a new
international carbon market for the trade of
emissions cuts, created by the public or private
sector anywhere in the world.

r Article 6.8 offers a formal framework for climate
cooperation between countries, where no trade is
involved, such as development aid.

timeframes in the first round); any rules around the
adjustment by parties of their NDCs; and the
development of a new collective finance goal beyond
zoz5. Unable to agree on any specific direction,
parties simply asked the APA to continue its
consideration of "possible additional matters relating
to the implementation of the Paris Agreenient.',

Adaptation Fund
One holdover issue from Paris was whether the
Adaptation Fund established under the Kyoto
Protocol, which provides adaptation support to
developing countries, would continue under the paris
Agreement. Although developed countries would
prefer to channel support through the newly establish
Green Climate Fund, developing countries pushed
very hard to keep the Adaptation Fund alive. parties

decided the fund "should serve the paris Agreement,,'
pending decisions on governance and other issues.

zorS Facilitative Dialogue
In Paris, anticipating that the Paris Agreement would
not be in force for several years, parties decided to
conduct an early stocktake through a *facilitative

dialogue" in eor8. (The next round of NDCs is due in
zotg/zo.) in Marrakech, parties asked the
presidencies of COP ez and COp z3 to jointly
undertake consultations on how to organize the
facilitative dialogue, and to report back at COp 24.

Mid-century Strategies

The Paris Agreement encourages countries to prepare
and submit "long-term low greenhouse gas emission
development strategies" outlining the kinds of actions
needed to achieve much deeper emission reductions.
In Marrakech, Canada, Germany, Mexico, and the

Global Stocktake
In Marrakech, parties began discussing how to
structure the stocktake, including its fornnat, inputs,
tirneiine, duration, and output, and its linkage ta
other elements of the Paris architecture.

"Orphan" issues

One of the most contentious items in Marrakech was
how to treat a set of so-called orphan issues that are
referenced in the Paris Agreement but not assigned
to the APA or another body for further consideration.
These issues include whether to establish common
timeframes for NDCs (parties adopted different
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United States became the first countries to submit
what have come to be known as mid-century
strategies. A new initiative called the 2o5o Pathway
Platform was iaunched, with support from a broad
array of national governments, cities, states, and
companies, to help other countries develop their own
mid-century strategies.

Finance

Heading into Marrakech, developed countries
released a roadmap outlining how they foresee
meeting the goal of mobilizing groo billion a year in
public and private finance for developing countries by
zozo. In Marrakech, the UNFCCC's Standing
Committee on Finance released its second bienniai
assessment, showing that total global climate finance
increased 15 percent in zor3-r4, reaching a high-
bound estimate of 674r billion in zor4.

Countries and others announced a variety of
new financial pledges, including:

923 million for the Climate Technology Centre and
Netrvork (CTCN), which provides technical assistance
and capacity building for developing countries.

More than $5o million for the Capacity-building
Initiative for Transparency established in Paris to
help developing countries build the capacity to meet
new transparenc! requirements; and

A doubling of World Bank climate finance for the
Middle East-North Africa region to g1.5 billion by
2020.

Loss and Damage

Parties conducted the first review of the Warsaw
Internafional Mechanism for Loss and Damage
associated with Climate Change Impacts (WIM). The
mechanism, established as an interim body at COP

r9 and subsequently brought under the Paris
Agreement, is charged with developing approaches to
help vulnerabie countries cope with unavoidable
climate impacts, including extreme weather events

and sloW-onset events such as sea-ievel rise. The next
review will take place in zorg, and further reviews
will be conducted on a five-year cycle, which could
align with the global stock takes.

24.12. BONN CLIMATE CHANGE
C0NFERENCE - COP 23,2017

Fiji presided over UNFCCC's COPz3 in Bonn. COPz3

took place in Bonn, Cermany in Novembei eor7.

Key outcomes agreed at the UN climate talks in
Bonn

The KoroniviaJerint Work on Agriculture (KjWA) is a

decision that was reached at the COP 23, za77 on next

steps for agriculture r,vithin the UNFCCC frarnework.

The decision officially acknowledges the significance

of the agriculture sectors in adapting to and

mitigating climate change. Under this landmark
decision, countries agreed to work together to make

sure that agricultural development ensures both
increased food security in the face of climate change

and a reduction in emissions. The joint work will
address six topics related to soils, nutrient use, water,

livestock, methods fo,r assessing adaptation, and the

socio.economic and food security din:ensions of
climate change across the agricultural sectors. KJWA

is a three-year programme which will finish in
Glasgow at COP 26. 

r

Powering Past Coal Alliance - 
:l

It is launched in COP 23, Bonn and led by UK and

Canada. It has more than zo members aimed at

acceierating clean growth and achieving the rapid

phase-out of traditional coal power,

Niiance declares that the coal phase-out is required

in the OECD and EU z8 by zo3o, and no later than by

zo5o in the rest of the world" to meet the Paris

Agreement. But it does not commit signatories to any

particular phase-out date. It aiso does not commit tire

l
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signatories to end the financing of unabated coal
power stations, rather just restricting it.

riii's COP

Fiji is the first small-island state to host the UNFCCC

ciimate talks.

The outcomes were the

r Gender Action Plan - highlights the role of women
in climate action and promotes gender equality in
the process.

r Local Communities and Indigenous Peoples

Platform - aims to support the exchange of
experience and sharing of best practices on

mitigation and adaptation.

. Ocean Pathway Partnership - two-track strategy
for zozo supporting the goais of the Paris
Agreement that includes; r. Increasing the role of
the ocean considerations in the UNFCCC process

and; z. Significantly increasirrg action in priority
areas impacting or impacted by the ocean and
climate change.

Talanoa Dialcgue

"Tbianoa is atraditio*al word used in Fiji and across
the Pacific to reflect a proce$s of inclusive,
participatory andransparent dialogue. :

Talanoa Dialogue is a process designed to.,help
countries implernent ard enhance their Nationally
Determined.Contributions by zozo, The process of
Talanoa involves the sharing of ideas, skills,and

, experience thmugh storytellitrg.

It will be structured amund three questions - Where
are we? Where do we want to go? How do wr get
there? Originally called the facilitative dialogue, the
name wa$ changed to Talaaoa dialogue in Bonn
UNFCCC meeting under the Fiiian COP presidency.

Insu BcrtHence Global Partnership
?he InSuResilierice Global Partnership for Climate
and Disaster Risk Finance and Insurance Solutions
was }aunched at the UN Climate Conference COP z3
in 8onn.

It brings together Czo countries in partnership with
the Vzo nations, as well as civil sociery international
organizations, the private sector, and academia. I'he
V zo is a group of 49 of the rnost wlnerable countries
including small islands

Its vision is to strengthen the resilience ofdeveloping
countries and to protect the lives and livelihoods of
poor and vulnerable people from the impacts of
disasters by enabling faster, more reliable and cost-

effective responses to disasters.

It aims to increase the number of poor and vulnerable
people in developing countries benefiting from direct
or indirect insurance by up to 4oo miilion by zozo.

COP z4

COP z4 took place in December zor8, in Katowice,
Poland. Poland held the Presidency of the Climate
Convention for the third time.

25.13. COP 25,2019
r The UN Climate Change Conference COP 25, zorg

took place in Madrid, Spain under the Presidency

of the Chile.

r The COP z4 was scheduled to be heid at Chile
(South America) but due to vioient mass movement

across the country, the cop z5 took plaee in
Madrid, Spain.

o The ambition of cop 25 was to complete the
rulebook to the zor5 Paris Agreement. The rule
bookwill become effective in ao:o and repiace

the 1gg7 I(yoto Proqocol which comes to an end in
zazo, 'l

. But Countries failed to agree on many of the
hoped-for outcomes, including rules to set up a
global carbon trading system and a system to
channel new finance (loss and damage) to
countries facing the impacts of climate change in
COP 25.

r And it was planned to take forward in zozo and

as due to covid r9 the COP z6 is postponed to zozr
November, completion rule book for Paris
agreement is expected to take place in zozr.
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Major outcomes

r The Paris Agreement is clear on doubie counting
of carbon credits that a country that sells

emissions cuts via offsetting credits to another

country can not count those emissions cuts

towards its own climate targets. The agreement is

yet to be reached as Australia, brazil and few

others are not in agreement.

r A new five-year gender action plan (which was

originaily agreed in COP eo lima) intended to
"support the implementaticn of gender-related

decisions and mandates in the UNFCCC process".

r Climate Ambition Alliance (CAA) is led by chile

which launched at climate action summit, New

York zor9. 73 countriesjoined the alliance at the

COP 25. The main purpose of the alliance is to
upscale 2o2o targets of members of UN and to
achieve Net Zero Carbon Emissions by zo5o'The

alliance will focus on resilience in infrastructure,
management of water and sustainability of cities.

The alliance will focus on Nationally Determined

Contributions in order to achieve Net Zero by
ao5o. EU agreed to a "climate neutral" target for
ao5o, joining CAA.

2s.14. GLASGOW COP 26 0UTCOMES
o countries to relisit and strengthen their climate

pledges by the eird cf zozz

r Calls for a "phasedown" ofcoal and phase out of
inefficient fossil fuel subsidy

r Sets up prdcesses towards delivering a global goal

on adaptation, higher levels of climate finance and

finance for loss and damage.

r Rich nations failed to meet the $roobn annual
climate finance target for zozo. The pact "urges"

them to meet the target "urgently and through to
2025".

r Regarding streamlining the timeframe for INDC,

.the pact Encourages all parties to communicate

about.their INDC with the end date of 2o35, in
zoz5 and in zo3o about their INDC with an end

date of zo4o, and so forth every five years
thereafter.

r Global stocktake * CoP of UNFCCC will do an

assessment of mitigation, adaptation and the

"means of implementation and support", such as

finance periodically. first stocktake is set to take

piace in aoz3

Deforestation pledges

r. Declaration of forest and land use signed by more

than t3o countries promising to work coliectively

to halt and reverse forest loss and land

degradation by zo3o.

z. Forest, Agriculture and commodity trade jointly

led by the UK and Indonesia. it aims to support

sustainable rade between comnrodity producing

countries and consuming countries.

Global Methane pledge

r Led by US and European commission the pledge

asks countries to cut their methane emission by

3oo/o over zoza.3o.

Global coal to clean power transition statement

. 23 nations committed to phase out and not build

or invest in new coal power domestically and

internationally.

Accelerating the transition to looo/0 zero-
emission cars and vans

r Not legaliy binding, the qoalition of countrles,
cities, car manufacturers and other organizations

said they will "work towards all sales of new cars

and vans being zero emission globally by eo4o

and by no later than zo35 in leading markets.

Glasgow financial dHlnce for Net Zero (GEANZ)

r Had committed $13otn towards'the net-zero

transition.

r Under the terms of GFANZ (45o firms in 45

countries) signatories must commit to use

"science-based guidelines" to reach net-zero

carbon emissions Lry ao5o and to provide zo3o

interim goals.

Beyond oil and gas alliance

r Seeks to deliver a managed and just transition
away from oil and gas production
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. Led by the governments of Denrnark and Costa
Rica, the coalition includes France, Greenland,
Ireland, Quebec, Sweden and Wales as core
members.

Article 6 (refer COP zr)
r Regarding Article 6 rules of paris agreement (for

carbon markets and voluntary internationcl
cooperation) the rules are agreed in Glasgow.

: Parties agreed to the carryover of carbon credits
generated under the Kyoto Protocol since zor3,
bringing upto 3zo m tonnes of COe equivalent
(MtCOze) into the Paris mechanism.

r Closed the double counting / double claiming of
carbon emission cuts"

r Excluded the use of credits generated historically
from avoided deforestation.

24.T5. SHARM EI.SHEIKH COF 37
OUTCOMES

Major outcomes:
r The United Nations Climate Change Conference

CAPzT has agreed to establish a *Loss and
Damage" fund to provide financial assistance to
countries vriJnerable to climate-related losses. At
COPzT u nl* five-year work program \4/as
introduced to promote climate technology
solutions in developing nations.

r In the realm of mitigation, a work program has
been initiated with the goal of rapidly increasing
efforts to mitigate climate change. This program
will commence immediately after COpzT and
extend until zo3o, featuring at ieast two global
dialogues each year. Governments have also been
urged to review and strengthen their zo3o climate
targets within their national plans by the end of
zoz3, alongside accelerating efforts to reduce coal

. power and phase out inefficient fossil fuel
subsidies.

r Delegates at COPzT have wrapped up the second
technical dialogue of the inaugural global
stocktake, a mechanism aimed at raising climate

ambitir:n as per the Paris Agreement. Prior to the
stocktake's conclusion at COPzS the following
year, a'climate ambition summit'wiil be convened
in zoz3 by the UN Secretary-General.

. 'Ihe Sharm-El-Sheikh Adaptation Agenda outlines

3o Adaptation Outcomes to bolster resilience for
the 4 billion people living in the most climate-
vulnerable communities by zo3o.

r The Action on Water Adaptation and Resilience
Initiative (AWARe) has been launched to address
the significance of water in both climate change
challenges and solutions.

r The African Carbon Market Initiative (ACMI) has
been introduced to support carbon credit
production and job creation in Africa.

r Global Renewables Alliance has been established,
bringing together all the necessary technologies
for the energy transition, with the aim of not only
achieving targets but also positioning renewable
energy as a pillar of sustainable development and
economic growth.

2 .16, OTHER MECHANISMS OF UNFCCC

r, Special Climate Change Fund (SccO

r The Special Climate Change Fund (SCCF) was
established under the Convention in zoor to
finance projects relating to: adaptation; technology
transfer and capacity building; energy, transport,
industry, agriculture, forestry and waste
management; and economic diversification.

r The Global Environment Facility (GEF), as an
operating entity of the fi nancial rnechanism,r has
been entrusted to operate the SCCP.

z. Finance Mechanism for Climate Change
o The Financial resources that have been made

available to Non-Annex I Parties to the UNFCCC
consist of the following three modules:

e The "National Communications Module,,:
This module presents information
communicated by Annex II Parties on the

provision of financial resources related to the
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implementation of the Convention through
their fourttr and fifth national communications.

Fast-Start Finance

r During the Conference of the Parties (COPTS)

held in December aoog in Copenhagen
developed countries pledged to provide new

and additional resources, including forestry
and investments, approaching USD 3o billion
for the period zoro - zorz and with baianced

allocation between mitigation and adaptation.

This collective commitment has come to be

known as'fast-start fi nance',

: Following up on this pledge, the Conference

of the Parties (COP r6)in Cancrin, in December

2o1o, took note of this coliective commitment
by developed country Parties and reaffirmed
that funding for adaptation will be prioritized

for the most vulnerable developing countries,

such as the least developed countries, small
island developing States and Africa.

. At COP r7 Parties welcorned the fast-start
finance provided by developed countries as

part of their coliective commitment to provide

new and additional resources approaching
USD 3o billion for the period aolo-2orz, and
noted the information provided by developed

country Parties on the fast-start finance they
have prorided and urged them to continue to
enhance the transparency of their reporting
on the fulfillment of their fast-start finance

commitments.

r The "Funds Managed by the GEF Module"
is a joint effort between the secretariat of the
UNFCCC and the secretariat of the Global
Environment Facility (GEF). This module

. presents information on financial flows that
have .been channelled, mobilized and
leveraged by the GEF in its role as an

operating entity of the Financial Mechanism

of the UNFCCC,

24.17. REDD & REDD+
r REDD (Reducing Emissions from Deforestation

and Forest Degradation) is the global endeavour

to create an incentive for developing countries to
protect, better manage and save their forest

resources, thus contributing to the global fight
against climate change

e REDD+ goes beyond merely checking
deforestation and forest degradation, and

includes incentives for positive elements of
conservation, sustainable management of
forests and enhancement of forest carbon
stocks.

r REDD+ conceptualizes flow of positive
incentives for demonstrated reduction in
.deforestation or for enhancing quality and

expanse of forest cover.

r It works on the basis of creating a financial
value for the carbon stored and enhanced in
biomass and soil of standing forests. Countries

that reduce emissions and undertake
sustainable management of forests will be

entitled to receive funds and resources as

incentives.

r REDD+ approach incorporates important
benefits of livelihoods improvement,
biodiversity conservation and food security
services.

Will India Benefit from RtrDD+, 
,,

india's sustained efforts for conserving and.
expanding its forest and tree resources hav"e the
possibility of being rewarded for providing carbon

service to the international communiry in addition to
providing traditional goods and services to the local

communities,

r The incentives so received from REDD+ would be

passed to the local communities involved in
protection and management of the forests. This
will ensure sustained protection of our forests
against deforestation.

't-
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. It is estimated that a REDD+ programme for India

could provide capture of more than r billion
tonnes of additional COe over the next 3 decades

and provide more than USD 3 billion as carbon

service incentives under REDD+.

India's Position on Redd And Redd+

r India beiieves REDD needs to be seen in the
broader context of REDD+, not in isolation or in a

truncated form since reduction of deforestation,
and conservation and improvement of forests are

two sides of the same coin, and so should be

treated at par.

r India's stand was finally accepted in r3th Meeting

of the Conference of the Parties (COP r:) at Bali
when elements of conservation, sustainable
management of forests and enhancement of forest

' carbon stocks were added to the then existing text
of reducing deforestation and forest degradation
as part of Bali Action Plan.

r It has presented an ambitious Green India Mission
programme under its National Action Plan on
Climate Change.

India initiatives related to REDD+

r India has made a submission Io'UNFCCC on

"REDD, Sustainable Management of Forest(SMF)

and Afforeqtation and Reforestation (A&R)" in
December zooS

r A Technical Group has been set up to develop
meth'odologies and proce<lures to assess and

. monittr contribution of REDD+ actions

r A National REDD+ Coordinating Agency is being
established

r A National Forest Carbon Accounting Programme
is being institutionalized

r India is hosting the Conference of Parties (COP-I0

of the Convention on Biological Diversity (CBD) in
2012, to coincide with twenty years of Rio
convention.

. Siudy on the impact of climate change on India's

forests assigned to the Indian Network for Climate

Change Assessment (INCCA), has been released in
November zoto.

r There is likely to be an increase in Net Primary

Productivity (NPP) ranging from zo * 57 o/o.

Indialooks for Enhanced Implementation of the
Unfccc

India looks forward to enhanced international
cooperation under the UNFCCC. Overall, future
international cooperation on ciimate change should

address the following objectives:

r Minimizing the negative impacts of climate

change through suitable adaptation measures in

the countries and communities affected and

mitigation at the global level

. Provide fairness and equity in the

measures

. Uphold the principle of common but differeatiated

responsibilities in actions to be taken, such as

concessional financial flows from the developed

countries, and access to technoiogy on affordable

terms
. India as a large democracy, with the major

challenge of aclrieving econornic and social

development and eradicating poverty, will engage

in negotiations and other actions at the
international level in the coming months that
would lead to efficient and equitable solutions at
the global level.

24.18. THE GEF
r Article rr of the UNFCCC creates a 'financial

mechanism' for.qonvention implementation, which

is to function under the guidance of the U}'IFCCC

COP and be accountable to the'COP.

r Under Article rr(r), the COP is to decide on the

financial mechanism's policies, programme
priorities and eligibility criteria relaling to the

convention.

r Article 21 names the GEF to serve as the financial

mechanism on an inlerim basis.

r The GEF was established in r99r by the World

Bank in consultation with the United Nations
Development Programme (UNDP) and the United

and
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Nations Environment Programme (UNEP), to
provide funding to protect the globai environment.

r The GEF's governance, operational, financial
and administrative oversight procedures are set

out in the Instrument for the Establishment of
the Restructured Global Environment Facility,
which was adopted in r.994 and subsequently
amended in zooa (GEF Instrument).

r The GEF now has six focal areas:

t. biological diversity;

z. climate change;

3. international waters;

4. land degradation, primarily desertification and

deforestation;

5. ozone layer depletion; and

6. persistent organic poilutants.

}4.IL.CLI MAT E. SMART AGRICU LTU RE
r While agricuiture is the sector most vulnerabie to

climate change, it is also a major cause, directly
accounting for about 14 percent of greenhouse gas

emissions (IPCC zooZ).

r And yet, agriculture can be a part ofthe soiution:
helping people to feed themseives and adapt to
changing conditions while mitigating climate
change.

. It is possible for agriculture to actually sequester

or absorb carbon into the soil rather than emitting
it, This can be done without the trade off with
productivity and yields.

r It is possible to have higher yields, more carbon in
the soil and greater resilience to droughts and
heat.

r This is called the 'triple win': interventions that
would increase yields (poverty reduction and
food security), make yields more resilient in the
face of extremes {adaptation), and make the farm' 
a solution to the climate change problem rather
than pdrt of the problem (mitigation).

r These triple wins are likely to require a package

of interventions and be country- and locality
specific in their application. This method of

practicirg agriculture is calied 'Climate Smart
Agricuiture'.

z4,tg.t Clirnate-smart agriculture includes
proven practical techniques.

For exarnple,

r by increasing the organic content of the soil

through conservation tillage, its water holding
capacity increases, making yields more resilient
and reducing erosion.

r Promoting soil carbon capture also helps mitigate

climate change. Another example is integrated soil

fertility management that can lower fertiiizer
costs, increase soil carbon and improve yields.

r Climate-smart agriculture gives attention to

landscape apprr:aches, for example, integrated
planning of land, agricuiture, forests, fisheries and

water to ensure synergies are captured.

r These can ire further strengthened by adding
better weather forecasting, more resiiient food

crops and risk insurance to cover losses when the
vagaries of weather strike.

r If yields increase through such practices and

become more stable, it results in improved farm
incomes. A more stable income helps enhance the

adaptive capacity of farmers.

r A good number of countries are now showing that
it can be done.

r China has been a leader in this, with programs

such as the Loess Plateau now internationally
famous. .!

r Brazil has also invested in good quality reseaiih
and extension and is demonstrating these tripie
results.

r And small-holder farmers in Kenya are already

receiving cash payments on a pilot basis for new

farming techniques that will hold more carbon in
the soil, even while increasing soil fertility.

24.20. INTERGOVERN MEN TAL PANEL
ON CLIMATE CHANGE (IPCC}

e The UN Ceneral Assembly adopted a resolution, in
December 1988, on the subject and endorsed the
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UNEP/WMO proposal for the sening up of the
Inter-Governmental Panel on Climate Change

0PCC).

. It was established by the United Nations
Environment Programme {UNEP) and the World
Meteorolagical Organization (WM0) in 1988 to
provide the governments of the world with a clear
scientific view of what is happening to the world's
climate.

r The Secretariat coordinates all the IPCC work and
liaises with Governments. The secretariat is

supported byWMO and UNEP and hosted at WMO
headquarters in Geneva.

r It is open to all member countries of the United
Nations (UN) and WMO. Currently rg5 countries
are members of the IPCC.

r The initial task for the IPCC as outlined in the UN
General Assembly Resolution rg88 was to prepare
a comprehensive review an<l recommendations
with respect to the state of knowledge of the
science of climate change; sociai and economic
irnpact of climate change, and possible re$ponse
strategies and elements for inclusion in a possible
future international convention on climate,

r The IPCC is a scientific body. It reviews and
assesses'the mbst recent scientific, technical and
socio-economic information produced worldyide
reievant to the understanding of climate change.

r It does not conduct any research nor does it
rnonitor clirnate related data or parameters.

r Thousands of scientists from aii over the world
contribute to the work of the IPCC on a voluntarv
basis.

r Review is an essential part of the IPCC process, to
ensure an objective and complete assessment of
current information.

r. Governments participate in the review process

and the plenary Sessions, where main decisions
about the IPCC work prograrnme are taken and
reports are accepted, adopted and approved.

. By endorsing the iPCC reports, governments
acknowledge the authority of their scientific

content. The work of the organization is therefore
policy-relevant and yet policy-neutral, never
policy-prescriptive.

r The IPCC has delivered on a regular basis the most

con'rprehensive scientific reports about climate
change produced worldwide, the Assessment
Rep0rts.

r It has also responded to the need ofthe UNFCCC

for information on scientific and technicai matters
through Special Reports, Technical Papers and

Methodology Reports,

r it has also produced methodnlogies and guidelines
to help Parties to the UNFCCC prepare their
national greenhouse gas inventories.

2 4.20..7, Assessment Reports
o In accordance with its mandate and as reaffirmed

in various decisions by the Panel, the IPCC
prepares at regular intervals comprehensive
Assessment Reports of scientific, technical and
socio-economic information reievant for the
understanding of human induced climate change,
pr:tential impacts of climate change and options
for mitigation and adaptation.

. Assessment Reports are normaliy published in
several volumes, one for each of the Workiag
Grorps of the IPCC and, subject to the decision by
the Panel, a Synthesis Report.

r TheY are written in a non-technical style suitable
far policymakers. They are composed of a longer
report and a Sumrnery for Policymakers. .r

r F'ive Assessrnent Reports have been completed in
1990, 19,95, zoor and zao7, ao14.

AR5 Contents
r Compared with previous reports. the AR5 has put

greater emphasis on assessing the socio-economic

aspects of climate change and implications for
sustainable deveiopment, risk management and

the framing ofa response through both adaptation
and mitigation.

r The AR5 comprise the full reports prepared by the
Working Croups (1, II and III) as well as the
Synthesis Report.
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. Key AR5 cross-cutting themes are;

r Water and the Earth System: Changes, Impacts

and Responses;

r Carbon Cycle including Ocean Acidification;

r lce Sheets and Sea-Level Rise;

r Mitigation, Adaptation and Sustainable

Development; and

r Article z of the UNFCCC (see UNFCCC for

definition).

Special Reports

r Special Reports have been prepared on toPics such

as aviation, regional impacts of climate change,

technology transfer, emissions scenarios, land use,

land use change and forestry, carbon dioxide

capture and storage and on the relationship

between safeguarding the ozone layer and the

global climate system.

AR6
r The IPCC released the third part of the Sixth

Assessment Report (AR6), titled'Climate Change

zoez; Mitigation of Climate Change', the Working

Group III conlribution to the Sixth Assessment

Report.

. The previously released reports in AR 6 were the

report of Working Group I-'Climate Change zoarl

The Phyiical Science Basis (August zozr) and

Report of Working Group ll-'Climate Change zozz:

Impacts, Adaptation and Vulnerability' (February

zozz).

o It focuses on the themes of global assessment of

climate change rnitigation progress and pledges

and the sources of global emissions. Synthetis

. report of AR 6 would be completed by zoz4.

24.21; NATIONAL GREEN HOUSE GAS
INVENTORIES PROGRAMME (NGGIP)

r The IPCC established the national green house gas

Inventories Programme (NGGIP) to provide

methods for estimating national inventories r:f

greenhouse gas emissions to, and removals from,

the atmosphere.

r The guidance produced by the NGGIP is used by

countries that are Parties to the UN Framework

Convention on Climate Change (UNFCCC) to

estimate the emissions and removals that they

report to the UNFCCC.

. It may be used by others who want to produce

estimates consistent with national totals.

Internationally agreed guidance is needed so that

emission and removal estimates can be compared

between countries and over time.

o All the IPCC guidance has therefore been coinpiled

by an internationai range of authors and with an

extensive global review Process.

z5.2t.t. MethodologY

r The first methodologies were produced by the

IPCC in early r99os and have been revised since

(Development of IPCC Guidelines and Gond

Practice Guidance).

o The Revised rgg6 Guidelines for National

Greenhouse Gas Inventories, the Good Practice

Guidance and Uncertainty Managernerit in

National Greenhouse Gas Inventories (GPGzooo)

and the Good Practice Guidance for Land Use,

l,and-Use Change and Fbrestry (GPG-LULUCF) are

used by deveioped countries to estimate emissions

and removals, and are recommended by

UNFCCC for use by all countries' -

the
:,1

r The aoo6 IPCC Guidelines for National Greenhouse

Gas Inventories (the zoo6 Guideiines) are the

IPCC's most recent guidance on methods and data

for developing estimates of emissions and

removals of greenhouse gases.

. They build on earlier guidance, over a decade of

experience and a worid-wide scientific and

technical effort to produce guidelines, applicable

to all countries notwithstanding widely varying

levels of resources and expertise'
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Mandate

r The current mandate of the National
Greenhouse Gas Inventories Programme
(NGGIP) was approved by lPCCr6 (Montreal,

May zooo). IPCCT9 (Geneva, April zooz) decided

to maintain its Task Force on lnventories, co-

chaired by tivo members of the IpCC Bureau
(one from an industrialized country and one

from a developing country) with twelve
additionai members on the Task Force Bureau
(trvo per IPCC/WM0 region).

r The NGGIP is rnandated to carry out the vrork,
as approved by the Panel, on inventory-relafed

and

z4.zr.z. The Panel decided:

r That the IPCC is responsible for assessing and de-
veloping inventory methods and practices which
are scientifically sound and relevant to all
countries, nr:ting particuiarly the lack of
information in developing countries,

r This includes

(a) developing bnethods for estimating emissions
of greenhouse gases (GHGs) by sources,and
removals try sinks,

(b) assessjng and developing merhods to quantify
and to manage uncertainties in the estimates
of GHGs,

(c) assessing the scientific literature relatecl to the
deveioprnent of GHG emission factors and
management of inventories,

(d) disseminating information related to inventory
methods and practices,

. (e) identifying the implications of the different op-
tions in reiation to inveotory methods and
practices and

(f) assessing scientific issues related to independ-
ent verification.

24.22. GREEN ECONOMY
r The concept of green economy lacks gn

internationally agreed definition or universal
principles. The Rio + 20 outcome document
identifies green economy in the context of
sustainable development and poverty eradlcation
and it affirms that approach will be different in
accordance with the national circumstances and
priorities for each country.

r Accordingly, green economy in India is seen in the
context of sustainable development and inclusive
eccnomic growth including poverty eradication.
J'he Government endeavors to address all the
three dimensions of sustainable development
(social, economic and environmental) in a
balanced manner.

o Green economy focuses specifically on the
fundamental changes that are required to ensure
that economic systems are made more sustainable.
Green Economy focuses on the ways to overcone
the deeply rooted causes of unsustainable
economic development.

r A Green Economy is one whose growth in income
and employrnent is driven by public and private
investments that reduce carbon emissions. and
pollution, enhance energy. and resource efficiency,
and prer.,ent the loss of biodiversity and
ecosystems.

r The Green Economy is about sustainable energy,
greenjobs, low carbon economies, green policies,
green builtlings, a$riculture, fisheries, forestry
industry, energy efficiency, sustaisable tourism,
sustain4ble transport, waste management, water
efficiency and all other resource efficiency.

z4.zz.t" Transition to green economy

Three priorities in transition of economy to green
economy are

. decarbonizes the economl;

r commit the environmental community to
justice and equity; and

. conserve the biosphere.
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A key step {orward consists in changing our

conception of growth and prosperity - achieving

more with iess and crealing real wealth and quality

of life.

24,22.2. Measures to adapt gre€n economy

. Energy audit can reduce your building's climate

footprint and lead to significant savings in energy

c0sts.

r Overfishing in many parts of the world threatens

to deplete future fish stocks. We can avoid this by

working to promote sustainable fishing practices'

r Deforestation accounts for close to zoolo of the

world's greenhouse gas emissions.

r Sustainably managed forests can continue to

support communities and ecosystems without

damaging environment and ciimate.

r Use electronic files to reduce your demand for

paper Products'
r When you support certified sustainable forest

products, you support a healthy environment and

sustainable livelihoods.

r Car-pooling or taking public transport reduces

environmental impacts and economic costs while

strengtheninl communitY'

r Walking or riding a bike for short trips is good for

your health - and the envirooment.

r Taking small steps towards wise water use can

help conserve this precious resource

. Resource efficiency is key to a Green Economy and

water is one of our most important resources'

o The development of clean, renewable energy by

using solar, wind, tidal,etc will contribute to green

economy.

r Recycling appropriate materials and composting

food waste reduces the demand on our natural
. resources.

r Moving towards a green economy has the potential

to achieve sustainable development and eradicate

poverty on an unprecedented scale, with speed and

effectiveness.

24.23. GLOBAL CLIMATE FINANCE
ARCHITECTURE

The global climate finance architecture is channeled

through multilaterai funds such as the Global

Environment Facility and the Climate Investment

Funds and as weli as increasingly through bilateral

channels,

Strategic Climate Fund

r Administered by the World Bank

r Area of focus - Adaptation, Mitigation - general,

Mitigation - REDD

. Date operational * zoo8

r The Strategic Climate Fund (SCF), one of two

multi-donor Trust Funds within the Climate

investment Funds (CIFs), serves as an overarching

framework for three targeted programs piloting

new approaches and scaled-up, transformational

action on climate changel

r. Forest Investment Program (FIP);

z. Piiot Prograrn for Climate Resilience (PPCR); and

3. Scaling Up Renewable Energy in Low lncome

Countries Program (SREP).

Forest Investment Program

r Administered by The World Bank

r Area of focus - Mitigation - REfiD

. Date operational - 2oo9

The Forest Investment Program (r'*lP) is a targeted

program of the Strategic Climate Fund (SCF) within

the Ciimate investment Funds (CIF)' : i

The FIP supports deveioping couniiies' efforts to

reduce deforestation and forest degradation (REDD)

and promotes sustainable forest management that

leads to emission reductions and the protection of

carbon reservoirs.

It achieves this by providing scaled-up financing to

developing countries for readiness reforms and public

and private investments, identified through national

REDD readiness or equivalent strategies'
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Pilot Program for Climate Resilience
r Administered by The Worid Bank
. Area offocus - Adaptation

c Date operational - zoo8

The Pilot Program for Climate Resilience (ppCR) is a
targeted program of the Strategic Ciimate Fund
(SCF), which is one of two funds within the Ciimate
Investment Funds (CIF) framework.

The PPCR aims to piiot and demonstrate ways in
which climate risk and resilience may be integrated
into core development planning ancl implementation
by providing incentives for scaled-up action and
initiating transformational change.

Scaling-Up Renewable Energy program for
low Income Countries
r Administered by The World Bank
r Area of focus - Mitigation - general
. Date operational - zaog

The Scaling-Up Renewable Energy program in Low
Income Countries (SREP) is a targeted program of the
Strategic Ciimate Fund (SCF), which is one of two
funds within the Ciimate Investment Funds (CIF)
framework.

The SREP was designed to demonstrate the economic,
social and envirnnmental viability of low carbon
development pathways in the energy sector in'low-
income countries.

It aims to help low-income countries use new
economic opportunities to increase energy access
through renewable energy use.

Biocarbon Fund
r Administered by The World Bank
r Area of focus - Adaptation, Mitigation - general,

Mitigation - REDD

. 'Date operational * zoo4

The BioCarbon Fund Initiative for Sustainable Forest
Landscapes supports developing countries" efforts to
reduce emission through testing jurisdictional
approaches that integrate reducing deforestation and

degradation, sustainable forest management with the
climate smart agricuitural practices to green .rupply
chains.

Clean Technology Fund
; Administered by The Wcrrld Bank
r Aiea of focus - Mitigation - general

r Date operational - aoo8

The Clean Technology Fund (CTF), one of two multi-
donor Trust Funds within the Climate Investmenr
Funds (CIFs), promotes scaied-up financing for
demonstration, deployment ancl transfer of low-
carbon technologies with significant potential for
iong-term greenhouse gas emissions savings..

Channelled through the African Development Bank,
Asian Development Bank, European Bank for
Reconstruction and Development, Inter-American
Development Bank, and Worid Bank Group, the CTF
finances 12 country programmes and one regional
programme.

Forest Carbon Partnership Facility
e Administered by The World Bank
r Area of focus - Mitigation - REDD
o Date operaticnal * zooS

The Forest Carbon Partnership Facility (FCpF) is a
Wodd Bank programme and consists of a Readiness
Fund and a Carbon Fund"

The FCPF was created to assist developing countries
to reduce emissions ffom deforestation and forest
degradation, enhance and conserve Jorest carbon
stocks, and sustainably manage forests (REDD+).

Partnership for Market Readiness
r Administered by The World Bank
r Area of focus - Mitigation - general
o Date operational - zorr

It is a partnership of developed and developing
countries adrninistered by the World Bank,
established to use market instruments to scale up
mitigation efforts in middie income countries.
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Although initially geared towards promoting market

readiness for the anticipated ernergence of
international carbon markets, this approach has

become more flexible, providing grants and technical

support for proposals for impiementation of market

tools that contribute to mitigation efforls.

Special Climate Change Fund

r Administered by The Global Environment Faciiity
(GEF)

. Area offocus - Adaptation

. Date operational - 2002

The Special Climate Change Fund (SCCF) was created

in zoor to address the specific needs of developing

countries under the UNFCCC. It covers the

incremental costs of interventions to address climate

change relative to a deveiopment baseline.

Adaptation to clirnate change is the top priority of the

SCCfl although it can also support technology

transfer and its associated capacity building activities.

The SCCF is intended to catalyse and leverage

additional finance from bilateral and multilateral
sources, and is administered by the Global

Environment Facility.
\

Strategic Priority on Adaptation
r Administered by the Global Environment Faiility

(GET)

r Area offocus - Adaptation

r Date operational - 2oo4

The Stlategic Priority on Adaptation (SPA) was a

3-year pilot programme aimed to show how
adaptation pianning and assessment could be

practically translated into fu11-scale projects.

The Fund is now ciosed.

The SPA overall objective was to address locai

adaptatiolr needs and generate global environmental

benefits in the focal areas in which the GEF works:

biodiversiry ciimate change, international waters,

land degradation, and persistent organic pollutants.

GEF'Trust Fund , Climate Change focal area

r Administered by The Global Environment Facilify
(GEF)

r Area of focus - Aciaptatioa, l'{itigation - general

. Date operational - r99r (tracked since zoro)

The Global Environment Faciiity Trust Fund supports

the implementation of multilateral environmental

agreements, and serves as a flnancial mechanism of

the UN Framework Convention on Climate Change.

It is the longest standing dedicated public climate

change fund. Climate Change is one of the slx focal

areas supported by the GEF Trust Fund.

The GEF aiso administers several funds established

under the UNFCCC including the Least Developed

Countries Trust Fund (LDCF), the Special Climate

Change Trust Fund (SCCF) and is interirn secretariat

for the Adaptation Fund.

Least Developed Countries Fund

r Administered by The Global Environment Facility
(GEr)

r Area offocus - Adaptation

r Date operational * zoaz

The Least Developed Countries Fund (LDCF) was

established to meet the adaptation needs of least

developed countries (LDCs).

Specifically the LDCF has financed the preparation

and implementation of National Adaptation Frograms

of Action (NAPAs) to identify priority adaptation

actions for a country based on existing informatiirh.

Green Climate Fund

o Administered by - to be confirmed

r Area of focus - Adaptation, Mitigation - general,

Mitigation - REDD

. Date operational - 2015

The Green Climate Fund (CCF) was adopted as a

financial mechanism of the IJN Framework

Convention on Climate Change (UNFCCC) a[ the end

of zorr.
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It aims to make an ambitious contribution to
attaining the mitigation and adaptarion goals of the
international community.

Over lime it is expected to becorne the main
multilateral financing mechanism to support climate
action in developing countries.

Adaptation Fund
r Administered by Adaptation Fund Board
r Area offocus - Adaptation

r Date operational - zoog

The Adaptation Fund is a financial instrument under
the UNFCCC and irs I(yoto protocol (Kp) and has been
established to finance concrete adaptation projects
and programmes in developing country parties to the
Kf in an effort to reduce the adverse effects of climate
change facing communities, countries and sectors.

The Fund is financed with a share of proceeds from
Clean Development Mechanism (CDM) project
activities as well as through voluntary pledges of
donor governments.

The share ofproceeds from the CDM amounts to zolo

of Certified Emission Reductions (CERs) issued for a
CDM project activity.

\
Global Climate Change Alliance
r Administered hy The European Commission
r Area of focus - Adaptation, Ir{itigation - generai,

Mitigation - REDD

r Date operational - zooS

The Global Climare Change Alliance (GCCA) is an
initiative r:f the European Union.

Its overall objective is to build a new alliance on
climate change between the European Union arul the
poor developing countries that are most affected and
that have the least capacity to deal with climate
change.

The GCCA does not intend to set up a new fund or
governance structure, but is working through the
European Comriission's established channeis for

political dialogue and cooperation at national and
international ievel.

Global Erergy Efficiency and Renewable
Energy Fund
r Administered by The European Commission

r Area of focus - Mitigation - general

c Date operationai - zoo8

The Global Energy Efficiency and Renewable Energy
Fund (GEEREF) is a Public-Privare Partnership (ppp)
designed to maximise the private finance leveraged
through public funds funded by the European
Commissicn and managed by the European
Investment Bank.

CEEREF is structured as a fund of funds, and invests
in private equity sub-funds that specialise in
financing small and medium-sized project developers
and enterprises (SMEs) to implement energy
efficiency and renewable energy projects in developing
countries and economies in transition.

MDG Achievement Fund - Environment and
Climate Change thematic window
r Administered by UNDp

e Area of focus - Adaptatiqn, Mitigation - general

. Date operational * zao7

The MDG Achievemenr Fund (MDG-F) was
established by the Government of Spain and the
United Nations Develppment programme (UNDp) to
accelerate efforts Io reach the Millennium
Devel<ipment Goals.

Environrrlent and Climate Change.is one of eight
thematic areas supported by the MDC-F.

The objective of this part of the fund is to help reduce
poverty and vulnerability in eligible countries by
supporting interventions that improve environmental
management and service delivery at the national and
local level, increase access to new financing
mechanisms and enhance capacity to adapt to climate
change.
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This part ofthe fund is now closed, although finance

for approved projects is still being disbursed and

monitored bY CFU.

UN-BEDD Programme

r Administered bY UNDP

r Area of focus - Mitigation - REDD

r Date operational - zooS

Three UN Agencies - United Nations Environment

Programme (UNEP), United Nations Development

Programme (UNDP) and Food and Agriculture

Organization of the United Nations (FAO) - have

collaborated in the estabiishment of the UN-REDD

programme, a multi-donor trust {und that allows

donors to pool resources and provide funding with

the-aim of significantly reducing global emissions

from deforestation and forest degradation in

developing countries.

Through its nine initial country programme activities

in Africa, Asia and Latin America, the UN-REDD

Programme supports the capacity of national

governments to prepare and implement national

REDD strategies with the involvement of all

stakeholders.

Adaptation for Smallholder Agriculture
Program
r Admirlistered by the International Fund for

AgriculLural DeveloPment

. Area of focus - Adaptation

r Date operational - zoiz

To channel climate and environrnentai finance to

smallholder farmers, scale up climate change

adaptation in rural development programmes and

mainstream climate adaptation into IFAD's work'

Amazon Fund (Fundo Amaz6nia)

r Administered by Braziiian Development Bank

(BNDES)

. Area of focus - Mitigation - REDD

r Date operational - 2oog

The Amazon Fund was created to raise donations so

that investments can be made in efforts to prevent'

monitor and combat deforestation, as well as to

promote the conservation and sustainable use of

frrests ;n rh+ {mazon tsiome.

Although the Amazon Fund was created by the

government and is managed by a public bank, it is a

private fund,

Congo Basin Forest Fund

r Administered by African Development Bank

r Area of focus - Mitigation - REDD

. Date operational - zoo8

The Congo Basin Forest Fund (CEFF) is a multi-donor

fund set up in June zoo8 to take early action to

protect the {orests in the Ccngo Basin region'

It aims to support transformative and innovative

projects to be complemented to existing activities'

which will develop the capacity of peopie and

institutions of the Congo Basin to enable them to

preserve and manage their forests'

It provides a source of accessible ftlnding, and

encourages governments, civil sociery, NGOs and the

private sector to work together to share specific

. expertise.

Indonesia Climate Change Trust Fund

. Administered by Indonesia's National Development

Planning AgencY

r Area of focus - Adaptation, Mitigation - general,

Mitigation - REDD

. Date operatiorral - 2o1o
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The lndonesia Ciimate Change Trust Fund (ICCTF) is
a national fundirig entity which aims to develop
innovative ways to link international finance sources
with national investment strategies.

Created by the Gorernment of Indonesia (GOi), it acts
as a catalyst to attract investment and to implement
a range of alternative financing mechanisms for
climate change mitigation and adaptation
programmes.

The ICCTF receives non-refundable contributions
fram bilatera.l and multilateral donors.

The main funding mechanism of the ICCTF is the
'lnnovation Fund', which provides grants to line
ministries to support ciimate change related projects
within the GOI"

Petersberg Climate Dialogue

Petersberg Ciimate Dialogue which has been hosted
by Germany since zoro to provide a forum for
informal high-level poiiticai discussions, focusing
both on international climate negotiations and the
advancement of climate action.

The virtual XI Petersberg Climate Diaiogue was co_

chaired by Germany and United Kingdom, the
incoming Presidency of e6th Conference of parties

(COP z6) to United Nations Framework Convention
on Climate Change (UNFCCC). The dialogue saw
participation from Ministers and representatives of
about 3o countries.

This year's diaiogue came at a crucial juncture when
countries are tackling the COVID-r9 pandemic to save
lives, overcoming social and economic consequences
of the pandemic while also preparing to move into
the implementation phase of paris Agreement under
UNFCCC in post-zozo period. The key agenda of the
dialogue was to discuss how we can jointiy tackle the
challenge of reinvigorating our economies and
societies after COVID-r9, while enhancing our
resilience and cataiyzing climate action while also
supporting in particular those most vulnerable.

-!

s'ss.s'-ss

One Planet Summit
e At least 5o countries committed to protecting

3oo/o ofthe planet, including land and sea, over
the next decade to halt species extinction and
address climate change issues, aimed at
protecting the rvorid,s biodiversity.

r The summit launched a program called
PREZODE an international initiative to prevent
the emergence of zoonotic diseases and
pandemics.
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it'tk. CHAPTER - 25 : a=

'1{ man without food

For three days will quarrel,

For aweek will fight and

For a month or so will die"

..illill:..S:.=!:.k.V

25.1. AGRICULTURE
r The term agriculture is derived from two Latin

words ager or agri meaning soil and cultura

meaning cultivation. Agriculture is a broad term

encompassing all aspects of crop production,

livestock farming, fisheries, forestry etc'

r Silviculture is the art of cultivating forest trees'
\r Sericulture id the rearing of silkworms for the

production of raw silk.

r Apiculture is the maintenance of honey bee

colonies, commonly irl hives, by humans

r Olericulture is the science of vegetable growing,

dealing with the culture of non-woody

(herbaceous) Plants for food'

. Viticulture is the science, production and study of

grapes

r Floriculture is a discipline of horticulture

. concerned with the cultivation of flowering and

ornamental Plants for gardens

r Arboriculture is the cultivation, management, and

study of individual trees, shrubs, vines, and other

perennial woodY Plants

o PomologY is a branch of horticulture which

focuses on the cultivation, production, harvest,

and storage of fruit, etc'

. Aeroponics is the process of growing plants in an

air or mist environment without the use of soil or

an aggregate medium

r Hydroponics is a method of growing plants using

mineral nutrient solutions, in water, without soil'

e Terrestrial piants may also be grown with their

roots in the mineral nutrient solution only or in

an inert medium, such as perlite, gravel, mineral

wool, expand"d ..lfy or coconut husk'

r Geoponic in farming practice, refers to grcwing

plants in normal soil

25.r.1. Scope and Importance of Agriculture

o With a r8.3 per cent contribution to the gross

domestic product (GDP), agriculture provides

livelihood support to about two-thirds of country's

population.

r The sector provides employment to 45'5 per cent

of country's work force and is the single largest

private sector occupadon'
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r Agriculture accounts for about t4l percent of the
total export earnings and provides raw material
to a large number of Industries (textiles, silk,
sugar, rice, flour mills, milk products).

r The agriculture sector acts as a bulwark in
maintaining food security and, in the process,
nationai security as well.

r The allied sectors like horticulture, animal
husbandry dairy and fisheries, have an important
role in improving the overall economic conditions
and health and nutrition of the rural masses.

z1.t.z. Problems of lndian Agriculture
. Fragmentation of land holding.
r Existence of smali and marginal farmers.
e Regional variation.
r Dependence ofseasonal rainfall.
r Low productiviry of land.
r Increasing of disguised unemployment.
r Disorder in marketing of Agricultural products.
r Weak land reformation.

a5"r.3. Revolutions in Agriculture

25.2. CROP AND ITS CLASSIFICATIONS
. Agronomy is a Greek word derived from agros

meaning'field' and nomos meaning management.
It is a specialized branch in agriculture dealing
with crop production and soil management. Crops
refer to piants that are grown on a large scaie for
food, clothing, and other human uses.

25.2.1. Classification based on climate
r. Tropicall Crops grow weii in warm & hot climate.

E.g. Rice, sugarcane, Jowar etc

z. Temperate: Crops grow well in cool climate. E.g.
Wheat,0ats, Gram, Potato etc.

z1.2.z. Classification Based on growing season

r. Kharif/Rainy/Monsoon crops: The crops grown
in monsoon months from June to Oct-No1
Require warm, wet weather at major period of
crop growth, also required short day length for
fiowering. E.g. Cotton, Rice, Jowar, bajara. . 

i

z. Rabilwinterlcold seasons crops: Tlie crops grown
in winter season from Oct to March month. Crops
grow well in cold and dry weather. Require longer
day length for flowering. E.g. Wheatr grnrr,
sunflower etc.

3. Summer/Zaid crops: crops grown in summer
month from March to June. Require warm dry
weather for major growth period and longer day
iength for flowering. E.g. Groundnuts,
Watermelon, pumpkins, Gourds"

Revolution \ Related with
Green Food grain Production

Golden Fruit Production

Grey Fertilizer Production

Blue Fish Production

Black Petroleum Production

Pink Prawn Production

Round Potato Production

Red Meat/Tomato Production

Siiver Egg/Poultry production

White Milk Production

Yellow Oil seeds Production
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25.2.3. Agronomic Classification of Crops

Cereals

r Cereals are cuitivated grasses grown for their
edible starchy grains. Larger grains used as staple

food are cereals. Rice, wheat, maize, barley and

oats. The important cereal of world is rice, bread
wheat, macaroni wheat, emmer wheat, dwarf
wheat.

Millets
r They are also annual grasses ofthe group cereals

but they are grown in less area or less important
area whose productivity and economics are also
less.

r These are staple food of poor people. In lndia pearl

millet is a staple food in Rajasthan Major millets
and Minor millets are based on area production

and productivity and grain size.

Major millets
r. Sorghum llowar
z. Pearl Millet /Bajra/cumbu

3. Finger millet or ragi

Minormillets
r. Fo:r tail millet

z. Little millet

Bengalgram

Horsegram

Dewgram

Soyabean

Peas or gardenpea

Garden bean

Oil Seed Crops

r These crops are cultivated for the production of

oil. Either for edible on industrial sr medicinal

purpose. They contain more of fat.

Groundnut or Peanut

Sesamum or gingelly

Sunflower

Castor

Linseed or flax

Niger

Saffiower

Rapeseed & Mustard

. 45 - 5oo/o oil content is present in these seeds'

Sugar Crops

Juice extracted from

t. Sugar stem used forjaggery or sugar

r Number of by producrs like Molasses, bagasse,

pressmud

r Molasses used for alcohol and yeast fsrmation

. Bagasse for papeS making and fuel

r Pressmud used for soil amendment "l

. Trash (green leaf + dry foliage)-- the waste is

used for cattie feed

z. Sugar beet - Tirber for extraction of sugar

r Tlrbers and tops are used as a fodder for cattle

feed

Starch Crops or Ttrber Crops

1. Potato

z. Tapioca or cassava

3. Sweet Potato

\

3. Common millet

4. Barnyart' millet

5. Kodomillet

Pulses or Grain Legumes

r Pulses are major source of protein in Indian diet
and providing most of the essential amino acids

to a certain degree, Economically, pulses are

cheapest source of protein.

. It is cultivated to enrich the soii, to utilize the
residual moisture and to give revenue in a shorter

. period.

Red gram

Black gram

Oreen grarn

Cowpea

All Rights Reserved. No part of this rnaterial maY be reproduced in arry lbrm or b,v any means' ri.ithout permission in wriling.

ENVIftOf*M6NTt.r;
;<4',

;\,

\

ffilllixli; i



Fibre Crops

r Epidermal hairs of seed coats is the economic
portion

r Lint (cappas - seed) has industrial value (fibre)
. Stalk is offuel nature, garment purpos€, seed for

cattle feed and Oil is edible

Cotton

. Karunganni

r Uppam cotton

r American cotton or Cambodium cotton
. Egyptian colton or Sea island cotton

Stem Fibres

a) Jute

b) 'Mesta

c) Suir hemp

d) Sisal hemp

Narcotics
r Stimulates Nervous System

i) Tobacco

ii) Betelvine

iii)Arecanut
\

Forage and Fodder Crops

Forage Crops
r The entiie vegetative part is used as green fodder
r the stalks and leaves are the major economic

portion for hay making
r Hay is cut into pieces and mixed with concentrated

animal feed and is fed to animals

Grasses

r Napier grass

l Para grass

r Bermuda grass

o Guinea grass

r Rhodes grass

Legumes

Lucerne (Alfalfa)

Egyptian clover (Bersemm)

Indian clover (Fodder senji)

Sirato

Stylo

Subahul

Veivet bean
Plantation Crops
e Piants and its

. r) Tea - leaf; a) Coffee - seed; 3) Rubber - milk
exudation; 4) Cocoa - seed

Spices and Condiments
r Products of crop plants are used to flavor taste and

sometime coior the fresh preserved food. E.g.
ginger, garlic, chili, cumin onion, coriander,
cardamom, pepper, turmeric etc.

r Medicinal plants includes cinchona, isabgoii,
opium poppy, senna, belladonna, rauwolfra, iycorice,

r Aromatic plants such as lemon grass, citronella
grass, palmorsa, Japanese mint, peppermint, rose,
jasmine, henna etc,

zS.2.4.Classification based on life of crops/
duration of crops:

r. Seasonal crops: A crop completes its life cycle in
one season. E.g. rice, Jowar, wheat etc.

z. Tlvo seasonal crops: crops complete its life cycle
in two seasons. E.g. Cotton, turmeric, ginger.

3. Annual crops: Crops require oge full y"u.lto
complete its life cycle. E.g. sugarcane.

4. Biennial crops: Crops requires two year to
complete its life cycle E.g. Banana, papaya.

5. Perennial crops: crops live for severai years. E.g.
Fruit crops, mango, guava etc.

z5.a.s. Classification based on cultural method/
water:

r. Rain fed: Cultivation of crop mainly based on the
availability of rain water. E"g. Jowar, Bajara, Mung
etc.
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a. lrrigated cropsl Crops cultivated with the help of

irrigation water. E.g. Chili, sugarcane, Banana,

papaya etc,

25.2.6. Classification based on root system

r. Tap root system: The main root goes deep into the

soil. E.g, Tirr, GraPe, Cotton etc.

z. Fiber rocted: The crops whose roots are fibrous

shallow & spreading into the soil. E.g' Cereal

crops, wheat, rice etc.

25.2,7. Classification based on economic importance

r. Cash crop: Grown for earning money' E.g'

Sugarcane, cotton.

z. Food cropsl Grown for raising food grain for the

population and & fodder for cattle. E.g. Jowar,
wheat, rice etc.

25.2.8. Classification based on No. of coryledons

r. Monocots or monocotyledons: Having one

cotyledon in the seed. E.g. all cereals & Millets.

e. Dicots or dicotyledonousl Crops having two
cotyledons in the seed. E.g. all legumes & pulses

and almost ail the trees.

z,1,z.g. Classification based on length of
photoperiod required for floral initiation
. Mo$tplants are\influenced by relative length of the

day & night, especially for floral initiation, the

effect on piant is known as photoperiodism

depending on the length of photoperiod required

for floral lgnition, plants are classified as:

r. $hort-day plants: Flower initiation takes place

when days are short less then ten hours. E.g. rice,

Jowar, green gram, black gram etc.

z. Long day's plants: require long days are more

than ten hours for floral initiation' E.g. Wheat,

Barley, etc.

3. Day neutral plants: Photoperiod does not have
. much influence for phase change for these plants'

E.g..Cotton, sunflower, etc.

25.3. TILLAGE
r Tillage is the mechanical manipulation of soil with

tools and implements for obtaining conditions

ideal for seed germination, seedling establishment

and growth of croPs.

. Tilth: tt is the physical condition of soil obtained

out of tillage (or) it is the result of tillage. The tilth

may be a coarse tilth, fine tilth or moderate tilth'

Based on the requirement of crups being grorvn

and the soil where we are cultivating.

. Types of tillage; Tillage operations may be

grouped into

r. On season tillage z. Off-season tillage

. On-season tillage: Tillage operations that are

done for raising crops in the same season or at the

onset of the crop season are known as on season

tillage.

. Preparatory tillagel This refers to tillage

operations that are done to prepare the field for

raising crops. It consists of deep opening and

loosening of the soil to bring about a desirable tilth
as well as to incorporate or uproot weeds and crop

stubble when the soil is in a workable condition'

gpes of preparatory tillage

r. Primary tillage

z. Secondary tillage

o Primary tillage: The tillage operation that is done

after the harvest of crop to bring the land under

cultivation is known as primary tillage. Ploughing

is the opening of compact soil with the help of

different ploughs. Country plough, mould board

plough, bose ploug{, tractor and power tiller are

used for primary tillage. :'i
r Secondary tillagel The tillage opeiEtions that are

performed on the soil after priqrary tillage to

briug a good soil tilth are known as secondary

tillage. Secondarytillage consists of lighter or finer

operation which is done to clean the soil, break the

clods and incorporate the manure and fertilizers'

Harrowing and planking is done to serve thcse

purp0ses

r Dry tillagel Dry tillage is practiced for crops that

are sown cr planted in dry land condition having

sufiicient moisture for germination of seeds. This

l-
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is suitable for crops iike broadcasted paddy, jute,
wheat, oilseed crops, pulses, potato and vegetable
crops.

r Wet or puddling tillage The tiliage operarion
that is done in a land with standing water is called
wet or puddling tillage. Puddling operation
consists of ploughing repeatedly in standing water
untii the soil becomes soft and muddy. puddling

creates an impervious layer below the surface to
reduce deep percolation losses of water and to
provide soft seed bed for planting rice.

r Off-season tillage: Tillage operations done for
conditioning the soil suitably for the forthcoming
main season crop are called off-season tillage, Off
season tillage may be

r. Post harvest tillage

z. Summer tillage

3. Winter tillage

4. Fallow tillage
. Special purpose tillage: Tillage operations

intended to serve special purposes are said to be
special purpose tillage. They are,

t) sub soiling,

z) levelling,

3) clean tillale,

a) blind tillage,

5) wet,tiilage and

6) zero'tillage.

r Sub soiling: To break the hard pan beneath the
plough layer special tillage operations (chiselling)
are performed to reduce compaction. Sub soiling
is essential once in four to five years where heavy
machineries are used for field operations, seeding,
harvesting, transporting etc.

Advantages

r: greater volume of soil may be obtained for
cultivation of crops

2. excess water may percolate downward to recharge
the permanent water table

3. reduce runoffand soil erosion

4. roots of crop plants can penetrate deeper tr:
extract moisture from the water table

r Clean tillage: It refers to working of the soil of the
entire field in such a way no living plant is left
undisturbed. it is practiced to control weeds, soil
borne pathogen and pests.

r Blind tillage: It refers to tillage done after seeding

or planting the crop (in a sterile soil) either at the
pre - emergence stage of the crop plants or while
they are in the early stages of growth so that crop
plants (cereals, tuber crops etc.) do not get
damaged, but extra plants and broad leaved weeds
are uprooted.

. Zero tillage (No tillage)l In this, new crop is
planted in the residues of the previous crop
without any prior soil tillage or seed bed
preparation and it is possible when all the weeds

are controlied by the use of herbicides.

Advantages of Zero tillage
r. Zero tilled soils are homogenous in structure with

more number of earthworms

z. Organic matter content increases due to iess
mineralizaf ion

3. Surface runoff is redueed due to presence of
mulch

Disadvantages

r. Higher amount of nitrogen has to be applied for
mineralization of 6rganic rnatter in zero tillage

z. Perennial weeds may be a problem

3. High mrmber of volunteer plants. and buildup of
pests

25.4. CROPPING
o Cropping intensity: Number of crops cultivated

in a piece of land per annum is cropping intensity.

In Punjab and Tamil Nadu the cropping intensity
is more than 1oo per cent i.e, around r4o-r5oo/0.

In Rajasthan the cropping intensity is less.
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Cmpping pattern

o The yearly sequence and spatial arrangement of

crops and fallow on a given area is called cropping

pattern

Cropping system

r The cropping pattern used on a farm and its
interactions with farm resources, other farm
enterprises, and available technology which
determine their makeup.

r Multiple cropping; Growing more than two crops

in a piece ofland in a year in orderly succession.

It is also called as intensive cropping. It is used to

intensify the production. It is possible only when

assured resources are availabie (1and, labour,

capital and water)

r Double cropping: Growing two crops a year in
sequence. Example: Rice - Pulse

r Triple cropping: Growing three crops a year in
sequence. Example: Rice - Rice - Pulse

r Quadruple cropping: Growing four crops in a

year in sequence

r Monoculturer Repetitive growing of the same sole

crop in the sarle land.

r Mono cropping: Continuous production of one

and the same crop year after year or season after

season is called mono cropping.

r Sole cropping: One crop variety grown aione in
a pure stand at normal densiry.

Sequential cropping

r Growing of two or more crops in sequence on the

same field in a year. The succeeding crop is planted

after the preceeding crop has been harvested

r The crop intensification is done in time- 
dimension

r Ex: dice-rice-cotton

r Relay cropping Growing the succeeding crop when

previous crop attend its maturity stage-or-sowing

of the next crop irnmediately before the harvest of

the standing crops.

E.g. r) Paddy-Lucerne.

e) Rice-Cauliflower- Onion-summer gourds.

Ratoon cropping

r Raising a crop with regrowth coming out of roots

or stocks of the harvested crop

r Ex: Sugarcane (B ratoons in Cuba)

r Banana - one plant crop followed by rwo ratoon

crops normaliy

r Sorghum and Lucerne fodder- many ratoons Ist

cutting 7o DAS and thereafter every.35-40
f, --,^Lldv 5.

. pinerppl. crop is extensively ratooned.

Intercropping
o Growing two or more crops simultaneously with

distinct row arrangement on the same field at the

same time,

r Base crop: primary crop which is planted/

sown at its optimum sole crop population in an

intercropping situation "

. Intercrop: This is a second crop planted in
between rows of bastl crop with a view to
obtain extra yields with intercrop without
compromise in the rnain crop yields

Advantages of Intercropping
"l

r Better use of growth resources including ligffr,

nutrients and water

. Suppression of weeds

r Yield & stability - even if one crop fails due to

unforeseen situations, another crop rvill yield and

provides some secured income

r Successful intercropping gives higher equivalent

yieids (yield of base crop + yield of intercrop),

higher cropping intensity

r Reduced pest and disease incidences
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. Improvement of soii health and agro-eco system

Examples of Inter cropping

r Ex: Maize + Cowpea 1:1

r Sorghum + Redgram 2:z

r Groundnut + Redgram 6:t

. Potato + Mustard 3:1

r Wheat + Mustard B:r

Tlpes of intercropping

. Strip intercropping

o parellel cropping

o Synergistic cropping

. Additive Series (Paired row intercropping)
' r Repiacement Series

. Mirlti storey cropping

r Relay intercropping

r Ailey cropping

Strip intercropping

r Growing of two or more crops simultaneously in
strips wide enough to permit independent
cultivation but narrow enough for the crops to
interact each other.

r Ex:6 rows of groundnut and 4 rows of redgram in
strips,

Parellel cropping
r Growing of two crops simultaneously which have

different growth habits and no competion among
themselves

r Ex: Blackgram with maize

r Soybean with cotton

Synergestic Cropping

r Yieids of both crops are higher than of their pure
crops on unit area basis

. Ex: Sugarcane + Potato

Multi storcy cropping
r Cuitivation of more than two crops of different

heights simultaneously on a piece of land in any
certain period

r Ex: Coconut + Pepper + cocoa + pineapple

Relay intercropping
. In a long duration trase crop, growing two sets of

intercrops one after another is called relay
intercropping

r Ex; Redgram - base crop r8o days

r Groundnutlonion/coriander-l set of intercrops
r Samai/ thenai/panivaragu- znd set of

intercrops

Alley cropping
r Alley cropping is a system in which food crops are

grown in alleys formed by hedge rows of trees or
shrubs. The essential feature ofthe system is that
hedge rows are cut back at planting and kept
pruned during cropping to prevent shading and to
reduce competition with food crops.

r Ex: Subabui raised at 6 m row spacing

r The space between two rows called alleys
r The intercrops are raised in the alley space

. E.g. cotton, sorghum, blackgram

Mixed cropping
r Growing of two or more

intermingled without row
as mixed croppidg

crops simultaneously
arrangement is known

o It is a common practice in mostof dryland
in India

ll
tracts

o Seeds of different crops are mixed in certain
proportion and are sown

r The objective is to meet the family requirement of
cereals, pulses and vegetables, it is a subsistence
farming

r Ex: Sorghum, Bajra and cowpea are mixed and
broadcasted in rainfed conditions (with low
rainfall situations) to avoid complete crop failures
and with ascertaining the minimum yieids
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Inrer cropping Mixed croppiug

The main objective of inter cropping is to utilise the

space between rows of main crop and to produce more

grain per unit area

The main objective of mixed cropping is insurance

against crop failure.

There is no competition between main and inter crop
(subsidiary rop)

There is competition between component crops. Here

all crops are given equal importance and care. Hence,

there is no difference between component crops

In inter cropping, the main crop may be a long
duration one and the inter crop may be a short
duration/eariy maturing one

Crops may or may not be of same duration

Main and inter crops are sown in definite row
arrangement

There is no specific row arrangement. Generally crop

seeds are mixed and broadcasted

The sowing time of both the crops may or may nct be

the same, Sometimes the main crops is sown earlier
than the inter crop

The sowing time of component crops is same.

Difference between inter cropping and mixed cropping

25.5. FARMING SYSTEMS

Defi*itions
r Farm - is a piece of land with specific boundaries,

where crop and livestock enterprises are taken up
under common management

r Farming - is the process of harnessing solar
energy in the form of economic plant and animal
products

. System '- a set of components which are
interdependent and interacti ng

Wetland farming
r Wet land - soils flooded or irrigated through lake,

pond or canal and land is always in submerged
condition

r Wetland farming: is the practice of growing crops
. in soils flooded through natural flow ofwater for

most part of the year

Garden landl irrigated Dry land farming
r Garden land - soils imigated with ground water

sources

r Carden land farming: Growing crops with
supplemental irrigation by lifting water from

underground sources.

Dry land farming
. Dry land * soils purely depends rainfall for

moisture

. Dry land farming: is the practice of crop

production entirely depending upon rainfall and

the moisture conserved in the soil 1l

r This is practiced in areas where anRual rainfaliis
less than 75omm. The crops may face moisture

stress frequently due to erratic distribution or

failure of monsoon

Rain fed farming
. Crop production in areas where rainfall is more

than T5omm (i.e assured rainfall areas). Here

moisture stress will be minimum. Soil

conservation is given more importance

r
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Mixed Farming
r Mixed farming is defined as a system of farming

on a particular farm which includes crop
production, raising live stock, poultry, fisheries,
bee keeping etc. to sustain and satisfy as many
needs of the farmer as possible. Subsistence is
important objeetive of mixed farming. While
higher profitability without altering ecological

balance is important in farming system.

Advantages:

r. It offers highest return on farm business, as the
byproducts of farm are properly utilized.

z. it provides work throughout year.

3. Efficient utilization of land, iabour, equipment and

.other resources.

4. The crop by-products such as straw, fodder etc. is
usdd for feeding of livestock anr:l in return they
provide milk.

5. Manures available frorn }ivestock to maintain soil
fertility.

6. lt helps in supplying all the food needs of the
family members.

Specialized Farming
The farm in wtriltr 5;oolo or more income of total crop
production is derived from a single crop is called
specialized farming

Diversifieil Farming
r A diversified farming has several production

enterprises or sources of income but no source of
income equal as much as 5o0/o of the total income.
It is also called as general farming.

25.6. CROP ROTATION
o Growing of different crops on a piece of land is a
. preplanned. succession. The principle rf crop

rotation is toutilise the available resources to the
fullestexrent in orderto harvestthe maximum in
a unit land without affecting the soil trealth,

r Ex- Rice-Red Gram -Banana

25.6.1. Principles of crop rotation
r Leguminous crops should be grown before non-

legrirninous crops because legumes fix atmospheric

N into the soil and add organic matter to the soil.

r Crops with tap roots (deep rooted like cotton)
shouid be foilowed by those which have fibrous
(shallow rooted crops like sorghum or maize) root
system. This facilitates proper and uniform use

of nutrie*ts frcm the soil.

r More exhaustive crops should be followed by less

exhaustive crops because crops like potato,

sugarcane, rnaize etc, need more inputs such as

better tillage, more fertiiizers, greater number of
irrigaticrn etc.

r Selection of crop should be based on need or
demand

r Crops of same family shouid not be grown in
succession because they act as alternate hosts for
insect pests and diseases

r The selection of crops should suit farmers financial
conditi*ns

" The crop selected shouid also suit to the soil and

climatic condition

25.7. SUSTAINABLE AGRICULTURE
r It.is a form of agriculture aimed at meeting the

needs af the present generation without
endangering the resource base of the future
generations. It is considered as a system of
cultivation with the use of manure, crop rotation
ancl minimal tillage and with minimum
dependence on synthetic fertiiizers, pesticides and

antibiotics. It is a baianced management system

of renewable resources including soil, wildlife,
forests, crops, fish, livestock, plant genetic
resources and ecosystems without degradation
and to provide food, Iivelihood for current and
future gencrations maintaining or improving
productivity and ecosystem services of these

resources.

r Sustainable agricuiture has to prevent land
degradation and soil erosion. It has to replenish
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nutrients and control weeds, pests and diseases

through biological and cultural rrethods.

r Degradation of natural resources is the main issue

threatening sustainable devrlopment of
agriculture.

25.8. ORGANIC FARMING
r Organic farming is a production system where all

kinds of agricultural products are produced
organicaily, including grains, meat, dairy, eggs,

fibers such as cotton. flowers, and processed food
products

r Organic farming avoids or largely excludes the use
of synthetic fertilizers, pesticides, growth
regulators and livestock feed additives.

Components of organic farming
. It largely rely upon crop rctations, crop residues,

animal manure, legumes, green manure, on/off
farm organic wastes, mechanical cultivation,
minerai bearing rocks and aspects of biologicai
control of pests and diseases to maintain soil
productiviry and tilth lo supply plant nutrients.

Scope

r. A sustainable agricuitural system which
maintains and improves soil fertiiity so as to
guarantee
future.

foq adequate food security in the

z. It relies upon resources from its own area which
is not de'pended much on imported resources.

3. It helps in maintaining the stability of natural
ecosystem

Concepts

r. Building up of bioiogical soil fertility

Organic Ys. Inorganic Fertilizers

a. Controi of pests, diseases and weeds through
development of an ecoiogical balance within the

system and by use of bioagents and various
cultural techniques.

3. It recycles all wastes and manure within the farm.

Organic farming -Components:
r The components of organic farming are

i) Organic manures

ii) Non- chemical weed controi and

iii) Biological pest and disease management.

Principles:
r The three interreiated principles are

i) Mixed farming

ii) Crop rotation

iii) Organic cycle optimization

Eco-farming:
r It is the farming mutually reinforcing ecological

approaches to food production. It aims at the

maintenance of soii chemically, biologically and

physically the way ngrure would do if left alone. Soil

would then take proper care of plants growingon
it. Feed the soil, not the plant is the watchword and

slogan of ecological farming.

r Eco-farming: Farming in relation to ecosyst€m.

r Biological farming: !'arming in relation to

biological diversity.

r Biodynamic farming; Farming which is
biologically organic and ecoiogically sound and

sustainable farming.

0rganic Fertilizers Inorganic Fertilizer

Three common forms: animal rnanure, green manure
and compost.

Does not add humus to the soil, resulting in iess

ability to hold water and support living organisms
(earthworms, beneficial bacterial, and fungi, etc.)
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Organic Fertilizers Inorganic Fertilizer

Improves soii texture, adds organic nitrogen, and
stimulates beneficial bacterial and fungi.

Lowers oxygen content of the soil thereby keeping
fertilizer from being taken up efiiciently.

Imprwes water-holding capacity of soil. Suppiies oniy a limited number of nutrients {usually
nitrogen and phosphorus)

Helps to prevent erosion Requires large amounts of energy to produce.
transport, and apply. Release nltrous
oxide (NzO) -a greenhouse gas.

25.9. PERMACULTURE
r Bill Mollison, an Australian ecologist, and one of

his students, David Holmgren, coined the word
"permacuiture" in 1978. It is a contraction of
"permanent agriculture" or "permanent culture."

. It is defined as a design system for creating
sustainable human environments, It uses ecology
as the basis for designing integrated systems of
food production, housing, appropriate technology,
and community development.

r Permaculture is built upon an ethic of caring for
the earth and interacting with the environment in
mutuaily beneficiai ways.

o A central theme in Permaculture is the design of
ecological lar(scapes that produce food. Emphasis
is placed on multi-use plants, cuitural practices
such as sheet mulching and trellising, and the
integration of animals to recycle nutrients and
graze weeds.

25.9.1. Characteristics
r It is one of the most holistic, integrated systems

analysis and design methodologies found in the
world.

. It can be applied to create productive eco$ystems
from the human- use standpoint or to help
degraded ecosystems recover health and wildness.

. It can be applied in any ecosystem, no matter how
degraded.

r It values and validates traditional knowledge and

experience.

r Incorporates sustainable agriculture practices and

land management techniques and strategies from
around the world

r It is a bridge between traditional cultures and

emergent earth-tuned cultures.

. It promotes organic agriculture, which does not
use pe$ticides.

. It aims to maximize symbiotic and synergistic
relationships between site components.

r lt's design is site specific, client specific, and
cuiture specific

25.10. INTEGRATED FARMING SYSTEM
. Integration of farm enterprises such as cropping

systems, animal husbandry, fisheries. forestry etc.

for optimal utilisation of resources bringing
prosperity to the farmer. According to the
availabiliry of land, type of land, water, capital,
resources, technical skill of the farmer, market
facilities etc., and the components of farrning
system are to be chosen and adopted for be,tter

results.

25.10.1. Benefits of Integrated Farming System

r Steady income other than income from regular
cropping

o Risk coverage due to subsidiary allocatiori in the
event of unexpected crop faiiures

r Ernployment opportunity

r Higher productivity

. Augmented returns and recyciing oforganics
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. Easily adopted by marginal and sulrrnarginal
farmers

r General uplift of farm activities

r Better utilisation of land, labour, tirne and
available manures in the farm.

25.11. ELEMENTS REQUIRED IN
PLANT GROWTH

r. Macronutrients:
o Based on the relative abundance in plants, viz.,

Nitrogen (N); Phosphorous (P), Potassium (K),

Sulfur (S), Calcium (Ca) and Magnesium (Mg)

z. Micronutrientsl
r Their concentration is very small. They are also

referred to as minor elements.

r Iron (Fe); Zirrc (Zn); Manganese (Mg),Copper
(Cu),Boron (B), Chlorine (Cl) and Molybdenum
(Mo) .In some plants, other than the above,

Sodium (Na), Cobalt (Co), Vanadium (Va), Nickel
(Ni) and Silicon (Si) are considered as essential
micronutrients

Nitrogen (N)

a] N is an esseutial constituent of proteins and is
present in many other compounds of great
physiological importance in plant metabolism

bl N is an integral part of chlorophyll, which is
primary,observer of light energy needed for
photosynthesis.

c] N also imparts vigorous vegetative growth and
dark green colour to plants.

e Phosphorus (P) is an essential part of the enzymes

which help the crop to fix light energy. It forms an
integral part of nucleic acids, the carriers of
genetic information, and is important in
stimulating root growth

. .Potassium (K) is involved in processes which
ensure carbon assimilation and the transportation
of photosynthates throughout the plant for
growth and the storage of sugars and proteins.

The potassium ion is also important for water

regulation and uptake. Furthermore, the presence

of potassium in sufficient amounts ensures

resistance to frost, drought and certain diseases

r Ma$nesium occurs in chlorophyll and is also an

activator of enzymes,

r Sulphur forms part of two essential amino acids

which are among the many building blocks of
protein. It is also found in vitamin Br and in
several important enzymes.

r Calcium is required for plant growth, cell division

and enlargement. The growth of root and shoot

tips and storage organs is also affected by calcium

as it is a component of cell membranes. Calcium

is also vital for pollen growth and to prevent leaf

fali

Manures
. Manures are plant and animal wastes that are

used as source of plant nutrients They release

nutrients after their decomposition .Manures can

be grouped into bulky organic manures and

concentrated organic manures

Fertilizers
r Fertilizers are industrially manufactured chemical

containing plant nutrients Nutrient content is
higher in fertilizers than.organic mamires and

nutrients are released almost immediately

Role of manures

r. Organic manures bind the sandy soil and improve

its water holding capaciry.

z. They open the clayey soil and help in aerati6h

better root growth.

3. They adii plant nutrients in small percentage and

also add micro nutrients which are essential for
plant growth the microbial activity is increased

which helps in releasing plant nutrients in
available for e.g. bulky organic manures- FYM,

compost from organic waste, nigh[ soil, sludge,

sewage, sheep folding, greeo manures,
concentrated organic manures- oilcakes (edible,

non-edible), blood meal, fish meal, bone meal.

t-
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4. Organic manures should be incorporated before
the sowing or planting because ofslow release of
nutrients

Classification of Organic mflnures

Farm Yard Manure
r This is the traditional manure and is mostly

readiiy available to the farmers. Farm yard
manure is a decomposed mixture of Cattle dung
and urine with straw and litter used as bedding
material and residues from the fodder fed to the
cattle..

Compost Manure
r Compost is weli rotted organic manure prepared

by decomposition of organic matter. Composting

is largely a biological process in which micro-
organisms of both types, aerobic (require oxygen
for deep development) and anaerobic (functions in
absence of air or free oxygen), decompose the
organic rnatter and Iower down the C:N ratio of
refuse. The final product of composting is well
rotted manure known as compost

Sheep and Goat droppings
. It ia also valuable organic manure. It

contains about o.5 ta o.7 0/o N, o.4 to o.60lo PzO5
and o.3 -r.o* KrO. tt is effective to ail types of
crops

ConcentrAted organic manures

Oil cakes

. There are many varieties of oil cakes which
contains not only nitrogen but also some P and K
along with large percentage of organic matter.
These oil cakes are oftwo types.

i. Edible oil cakes- suitable for feeding cattle.

ii. Nsn-edible oil cakes-not suitabie for feeding

. cattle.

e Oil cakes are quick acting organic manure. Though
they are insoluble in water, rheir nitrogen became
quickiy available to plants in about a week or in ro
days after application.

Sone Meal
r Bones from slaughter houses, carcasses of all

animals and from meat industry eonstitute bone

meal, which is the oldest phosphatic fertilizer
used. It aiso contains some N.

Fish meal

r Fish manure or meal is processed by drying non-

edible fish, carcasses of fish and wastes from fish
industry. It contains 4.o-1o.o 0lo nitrogen, 3.o-g.o
0/o P and o.3 to 1.5 0/o K. Fishmeal is quick acting
organic manure and is suitable for application to
all crops on all soils.

Green Manuring
e It is a practice of ploughing in the green plant

grown in the field or adding green plants from
outside and incorporating them into the soil for
improving the physical structure as well as

fertility of the soil. E.g.: Sannhemp, Dhaicha,
Pillipesara, Shervi, Urd, Mung, Cowpea, Berseem,

Senji, etc.

Green leaf Manuring
. Green leaf manuring refers to adding the green

leaf and green twigs from legume plants or trees
to a field and then incorporating them into the soil
by pioughing. E.g.: Glyricidia, wild Dhaicha,
Karanj (pongamia), leuchena.

Bio-fertilizers
o Bio-fertilizers are the preparations containing live

or latent cells of eflicient strains of nitrogen fixing,
phosphate solubllizing or cellulolyotic miqro-
organisms used for applicati- n to seed or
composting areas with the objective of increasing
the numbers of such micro-organisms and
accelerating those microbial processes which
augment the availability of nutrients that can be

easily assimilated by plants. Bio-fertilizers harness

atmospheric nitrogen with the help of specialized

micro-organisms which may be free living in soil

or symbiotic with plants.

Nitrogen fixers
r. Symbiotic: - Rhizobium, inoculants for legumes.
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z. Non*symbiotis - For cereale, millets and
vegetable$.

a) Bacteria:-

i) AerobicrAzatobactq Azomonas, Azospirillum.

ii) Anaerobicr Closteridium, chlorobium

iii) Facultative anaembes- Bacillus, Eisherichia

b) Blue green algae- Anabaena, Anabaenopsis,
Nostoe

,{" Phosphate soluhilizing micro-organisms.

B. Cellulolytic and lignolytic micra organisms.

C. . $ulphur dissolving bacteria.

D. Asolla.

Intqrated Nutrieat ldauagem€nt ONM]
r Judicious combination of organic, inorganic and

biofertiliaers which replenishes the soil nutrients
which are removed by the crops is referred as

Integrated Nutrient Management syskm

r tb sustain the productivity of different crops and
cropping systsms, efrcient nutrient management
is vital. There is a need to develop mar0 efficient,
economic and integrated system of nutrient
management for realizing high crop productivity
without diminishing soil fertility

o Weeds are unwanted and undesirable plant that
interfege with utilization of land and water
resourcss and thus adversely affect crop
production and human welfare

r They are gregarious in nature compared to crop
plants.

ffarnfirt etrects of ueeds

r. Weeds comtrlete with main crap for space, light,
rnoistire and soil rtutriemts ttus cansing reduction
inyield.

z. Affect quality offarm produce, livestock products

such as milkand skin

3. 
-Act 

as alternate host for pests and pathogen*

4. Cause health problems to human beings eg;

Parthenium causes allergy

5. Increase cost of cultivation due to weeding

problem

6. Aquatic weeds transpire large quantity of water,

obstruct flow of water

7. Reduce the land value (if cynodon, parthenium

are present in the land )

8. Some weeds are poisonous to livestock'

Beneficial effects of weeds

r. Weed as soil binders

2. as manure

3. as human food

4. as fodder

5. Weed as fuel

6. Weed as mats and screens

7. Weed as medicine: Many weeds have great

therapeutic properties and used as medicine. Eg.

Phyllanthus niruri - Jaundice
Eclipta alba - ScorPion sting

Centella asiatica - Improves memory

Cynodon dactylon - Asthma, Piles
Cyperus rotundus - Stimulates m ilk
secretion

8. Weed as indicators: Weeds are useful as indicators

of good and bad soils. Colonum occurs in rich
soils while Cymbopogon denotes poor light soil

and Sedges are found in ill-drained soils 
. r

r Genetically modified crops (GM qoPS, or biotich
crops)_ are plants, the DNA of which has been

modified using genetic engineering techniques,

which are then used in agriculfure.

Watershed Management

o A watershed is an area of land and water bounded

by a drainage divide within which the surface

runoff collects and flows out of the watershed

through a single outlet into a lager river (or) lake.
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Micro Irrigation
r Micro irrigation is defined as the methods in

which low volume of water is applied at low
pressure & high frequency. The system has
extensive network of pipes at operated at low
pressure. At pre-determined spacing outiets are
provided for emission water generally known as
emitters.

Sprinkler Irrigation
r In the sprinkler method of irigation, water is

sprayed into the air and allowed to fail on the
ground surface somewhat resembling rainfall. The
spray is developed by the flow of water under
pressure through small orifices or nozzles.

Drip irrigation:
o Drip irrigation is aiso called trickle irrigation and

involves dripping water onto the soil at very low
rates from a system of small diameter plastic pipes
fitted with outlets calied emitters.

. W'ater is applied close to plants so that only part
of the soil in which the roots grow is wetted,
unlike surface and sprinkler irrigation, which
involves wetting the whole soil profile.

Terracing: \
o "A terrace is an embankment or ridge of eprth

constructed across a siope to control runoff and
minimizb.soil erosion'.

r It reduces the length of the hill side slope, thereby
reducing sheet and rill erosion and prevents
formation of gullies.

25.13. SOIL
Soils are a thia layer on top of most of Earth,s land
surface. This thin layer is a basic natural resource
and deeply affects every other part ofthe ecosystem.
Soils are composed of three main ingredients:
minerals of different sizes, organic materials from the
remains of dead plants and animals, and open space
that can be filied with water or air. A good soil for

growing most plants should have about 45olo minerals
(with a mixture of sand, silt, and clay), 50/o organic
matter, z5o/o a*, and z5olo water.

Soils develop in response to several factors:

r.. Parent material: This refers to the rock and
minerals from which the soil derives. The natural
of the parent rock, which can be either native to
the area or transported to the area by wind,
water, or glacier, has a direct effect on the
ultimate soil profile.

z. Ciimate: This is measured by precipitation and
temperature. It results in partial weathering of
the parent material, which forms the substrate for
soil.

3. Living organisms: These include the nitrogen-
fixing bacterial Rbizobium, fungi, insects, worms,
snails, etc., that help to decompose litter and
recycle nutrients.

4. Topography: This refers to the physical
characteristics of the location where the soil is

formed. Topographic factors that affect a soil's
profile include drainage, slope direction, elevation
and wind exposure.

With sufficient time, a mature soil profile reaches a
state of equilbrium. Feedback mechanisms invoiving
both abiotic and biotic factors work to preserve the
mature soil profile. The relative abundance of sand,
silt, and clay is called the soil texture.

Soil Components r

Clay: very find particles. Compacts easily. Forms
large, dense clumps when wet. Lorv permeability to
water; therefore, upper layers become waterlogged.

Gravel: Coarse particles. Consists ofrock fragments.

Loam: About equal mixtures of clay, sand, slit, and
humus. Rich in nutrients. Holds water but does not
become waterlogged.

Sand: Sedimentary material cnarser than slit. Water
flows through too quickly for most crops. Good lor
crops and plants requiring low amounts of water.
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Slitl Sedirnentary material consisting of verv tine
particles between the size of sand and clay. Easill'
transported by water.

r Soil is a natural bociy of mineral and organic
constituents diflerentiated into horizons usually
unconsolidated, of variable depth *'hich differs
arnong themselves as weil as from the underlying
parent material in morpholog.v, physical rnakeup,

chemical prriperties and composition and
biological characteristics.

. Soil profile: The verlical section rif the soil shorving

the various layers from the surface to the
unaffected parenl, materiai is knt'lwn as a soil
profile. The various layers are knorvn as horizons.

r There are 5 master horizons in the soil profile. Not

all soil profiies contain ail 5 horizons; and so, soil
profiles differ from one localion to another.

r The 5 master horizons are represented hy the

letters: O, A, E, B, and C.

r O: The O horizon is a surface horizoa that is
comprised of organic material at various stagcs of

decomposition. lt is most pronrinent in forested

areas where theie is the accr,ttnulation rtf dcbris

fallen from trees.

r A: 'fhe A horizon is a surface horizon that largely'

cor.rsists of minerals (sand, silt, and clay) and rvith

appreciable amounts of organic rnatter. T'his

horizon is predominaltly the sur{ace layer of

n.rany soils in grassiands and agricultural lands.

r E: The E horizon is a subsurface horiz-on that has

been heavily leached. Leaching is thc process in

lvhich soluble nutrients are bst from the soil due

to precipitation or irrigation. The horizon is

typically light in color. It is generally found

beneath the O holizon

r B: The B horizon is a subsurface horizon that iras

accumulated from the layer(s) above. It is a site of

deposition of certain minerals that have leached

from the layer(s) above.

r C: The C horizon is a subsurface horizon. It is the

least weathered horizon. Also known as the

saprolite, it is unconsolidated, loose parent

materiai.

r R: Unwealhered rock exists below the parent

nratt'rial.

r Soil texture refers to th0 relative proportion of

particies or it is the relative percentage by weight

ofthe three soil separates viz., sand, silt and clay

or simply refers to the size of soil particles.

r Loam: A type of Soil texture with good waJpr

holding capacity and drainage suitable fbr

cultivatjon of variety of crops.

. Soil $tructure: The arrangement and t"rrganization

of primary and secondary particles in a soil mass

is known as soil structure.

Saline soils

r Saline soils are characterised by higher amount of

water soluble salt. due to which the crop grorvth

is affected.
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Sodic soils

r Sodic soils are characterised by the predominance
of sodium in the complex with the exchangeable
sodium percentage exceeding 15 per cent and the
pH more than 8.5.

Acid soils

r Acid soils are characteristicaliy low in pH ( < 6.o).
Predominance of H + and Al3+ cause acidity
resulting in deficiency of P, K, Ca, Mg, Mo and B.

Sandy soils

I Sandy soils are containing predominant amounts
of sand resulting in higher percolation rates and
nutrient losses.

r Alkaline soill A soil with pH above 7, usually
above 8.5 are considered alkaline. Alkaline soils
often occur in arid regions that receive less than
e5 inches of rain per year.

r Calcariuos soil- Soils with kankar nodules in the
plough zone and subsoil,

r Alfisol: Soils with grey to brown surface horizons,
medium to high supply of bases and B horizons of
illuvial clay accumulation. These soils formed
mostly under forest or savanna vegetation in
climates with slight to pronounced seasonal
moisture delqit.

r Aridisol: Minerals soils that have an aridic
moisture regime. These are desert soil.

Podzoliziition:
r It is a process of soil formation resulting in the

formation of Podzols and Podzolic soils.

o podzolization is the negative of calcification. The
caicification process tends to concentrate calcium
in the lower part of the B horizon, whereas
podzolization leaches the entire solum of calcium
carbonates.

r The other bases along with calcium are also' removed and the whole soil becomes distinctly
aciriic. In fact, the process is essentially one of the
processes of acid leaching.

L,aterization:

e The term laterite is derived from the word later
meaning brick or tile and was originally applied
to a group of high clay Indian soils found in
Malabar hills of Kerala, Tamil Nadu, Karnataka
and Maharashtra.

r It refers specifically to a particular cemented
horizon in certain soils which when dried, become
very hard, like a brick.

r Laterization is the process that ren.roves silica,
instead of sesquioxides from the upper layers and
thereby Ieaving sesquioxides to concentrate in the
solum.

Gleization:
r It is a process of soil formation resulting in the

development of a glei (or gley horizon) in the
lower part of the soil profile above the parent
material due to poor drainage condition (lack of
oxygen) and where waterlogged conditions
prevail, Such soils are called hydro orphic soils.

Salinization: r

r It is the process of accumulation sf sa]ts, ,u.irt*,
sulphates and chlorides of calcium, magnesiurn,
sodium and potassium, in soils i.n the form of a
salty {salic) horizon.

o It is quite common in arid and semi arid regions.

r It may also take place through capillary rise of
saline ground water and by inundation with
seawater in marine and coastal soils.

r Salt accumulation may also resuit from irrigation
or seepage in areas of impeded drainage.

The National Green Tribunal (NGT) has set up an
eight-member experts' panel to study various
aspects of the proposed Rs.5,e4z crore Renuka
dam. It would provide drinking water to Delhi and
areas of Haryana and Uttar Pradesh such as

Faridabad and Noida. The project will come up
across the Giri river, a tributary of the Yamuna, in
Sirmaur district.
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Desalinization:
o It is the removal of excess soluble salts by leaching

from horizons or soil profiie (that contained
enough soluble saits to impair the plant growth)
by pcnding water and improving the drainage
conditions by installing artificial drainage
network.

Solonization or Alkalization:
o The process involves the accumulation of sodium

ions on the exchange complex of the clay, resulting
in the forrnation of sodic soils (Solonetz).

r All cations in solution are engaged in a reversible
reaction with the exchange sites on the clay and
organic matter particles.

Solodization or dealkalization:
r The process refers to the removal of Na+ from the

exchange sites. This process involves dispersion of
clay. Dispersion occurs when Na+ ions become

hydrated.

r Much of the dispersion can be eliminated if Ca++

and or Mg++ ions are concentrated in the water,
which is used to leach the soonest. These Ca and

Mg ion can replace the Na on exchange complex,

and the salts of sodium are leached out.

Desertificationr
o Definition: Productive potential of arid or semiarid

land falls by at least ro0lo due to human activity
andlor climate change.

. Symptoms: Loss of native vegetation; increased
wind erosion; salinization; drop in water table;
reduce surface water supply.

o Remediation: Reduce overgrazing; reduce
deforestation; reduce destructive froms of
planting, irrigation, and mining. Plant trees and
grasses t0 hold soii.

Salinization
r Definition: Water that is not absorbed into the soil

and eviporates leaves behind dissolved salts in
topsoil.

r Symptoms: Stuned crop growth; lower yield;
eventual destruction of plarrt life.
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e Remediation: Take land out of production for a

while; and/or install underground perforated
drainage pipes; flush soil with freshwater into
separate lined evaporation ponds; plant halophytes

(salt-loving plants) such as barley, cotton, sugar

beet and/or semi-dwarf wheat.

Water logging
r Definition: Saturation of soil with water resulting

in a rise in the water table.

. Symptoms: Saline water envelops deep roots
killing plants; lowers productivity; eventual
desEuction of plant life.

r Remediation: Switch to less water-demanding
plants in areas susceptible to water logging; utilize
conservation-tillage farming; plant water logging-

resistant trees with deep roots; take and out of
production for a whiie; and/or install pumping
stations with drainage pipes that lead to
catchment-evaporation basins.

r Loam soils generally contain more nutrients and

humus than sandy soils, have better infiltration
and drainage than silty soils and are easier to till
than clay soils.

r If the topsoil is brown or black, it is rich in
nitrogen and is good for crops. If the topsoil is

gray, yellow, or red, it is low in organic matter and

poor for crops.

25.14. STAGES OF SOIL EROSION

Splash €rosion
t. Splash erosion is the first stage of the erosion

process. It occurs when raindrops hit bare soil.
The explosive impact breaks up soil aggregates so

that individual soil particles are 'splashed'onto the

soil surface.

Sheet erosion

r Sheet erosion refers to the uniform movement of
a thin iayer of soil across an expanse of land
devoid of vegeiative cover. Raindrops detach soil
particles, which go into solution as runoff occurs
and are transported downstream to a point of
deposition.
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Rill erosion

r When sheet flows begin to concentrate on the land

surface, rill erosion occurs. While sheet erosion is

generally invisible, rill erosion leaves visible
scouring on the landscape. This type of erosion
occurs u,hen the duration or intensity of rain
increases and runoff volumes accelerate.

Gully erosion
r Rill erosion evolves into gully erosion as duration

or intensity of rain continues to increase and

runoff volumes continue to accelerate. A guily is
generally defined as a scoured out area that is not
crossabie with tillage or grading equipment.

c Ammonification: Production of ammonia as a

result of the biological decomposition of organic

nitrogen compounds.

r Border cropping: is growing of crops oa the
border areas of the plot or field

r Ex; Safflower as border crop in potato

r Border strip irrigation: It is an efficient method
of irrigation close growing crops. ln this method
the field is divided by low flat levels into series of
strips, each ofwhich is flooded separately.

e Allelopathyr is defined as direct or indirect
harmfui effqct of one plant over the other crop
species through the exudation of toxic substances

from the roots or the decomposition of crop
residues

r C;N ratio: The ratio of the weight of organic C to
the weight of total N in the soil.

r Check basin: It is a method of irrigation with beds

and channel for retaining water to form a pond

r Heavingr Injury to plants caused by lifting upward
of the plant along with soil from it's normal
position in temperate regions where snowfall is

comm0n

.r Contour farming: is the farming practice of
plougJring across a slope foliowing its elevation
contour lines,

r Cover cropsi crops which are grown to cover the
soil in order to reduce the loss of the moisture
from the soii due to ieaching and erosion.

r Critical stage of irrigation: the period or the
stage of development of life cycle of the crop when

it is most sensitive to lnoisture stress, results in
yield loss

r Hard panr It is a hard and irnpermeable layer
formed in the soil profile by accumulation of
materials such as salts, clay etc which impedes
drainage

. Growth regulators: Organic substances which in
minute amount may participate in the control of
growth processes Ex:Auxins, Cytokinins

. geliophytes; Plants ofsun loving species, require
intense light for normal development Ex: Rice,

Wheat, Cotton, Sugarcane

o Sciophytes: Plants rvhich are shade ioving and

require less light intensity

r Heliotropism: It is thc movement of the plant
parts towards the sun Ex: Sunflorver

r Geotropism: A growth mcvement in response to
gravity. Eg Groundnut pegi penetration into the

soii

r Herbicide: A chemical used for killing or
inhibiting the growth of unwanted plants Ex:

Atrazine

r Insecticide: It is the chemical used for killing the
insects: Endosulfan

r Hidden hunger: Is the condition where piants do

not exhibit visual symptoms of deficiency for the

short supply of particular nutrients but will result

in yieid losses .i
. Humus; A brown or black organic subslance

consisting of partially or wholly decayed vegetable

or animal matter that provides nutrients for
plants and increases the ability of soil to retain
water

r Mulching: Practice of covering the soil surface

with materials like plant residues, straw. leaves or
plastic film to reduce evaporation, restrict weed

growth and maintain the soil temperature

r Puddling: It is the ploughing operation carried
out in stagnated water conditions to create an
impervious layer below the plough pan
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. Shiftirg cultivation: It is the old practice of
cutting and clearing offorest for cultivating crops
for a certain period of time as }ong as tlfe ssils
having fertility

r Subsidiary farming: Settled Farming in river
banks and streams in addition to gatheriag &
hunting

r Subsistence farming: Raising the gops mly for
family needs and not for commercial; "Grow it ard
eat it'

System of Rice Intensification (SRI)

. System of Rice intensification (SRI) emerged in the

rg8o's as a synthesis of locally advantageous rice

production practices encountered in Madagascar

by Fr Henri de Laulanie

o SRI is a combination of several practices those

include changes in nursery management, time of

transplanting, water and weed management. It

emphasizes altering of certain agronomic practices

of the conventional way of rice cultivation. All

these new practices are together known as Systern

of Rice Intensification (SRI).

r Principle - 'More with Less'

. SRI is not a fixed package of technical

specifications, but a system of production with
four main components, viz., soil fertility
management, planting method, weed control and

water (irrigation) management. Rice yield

increased with less water and with reduction in

chemical inputs.
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Miyawaki Mathod for Creating Foroets
r Miyawaki is a technique pioneered byJapanese

botanistAkira Miyawaki, that helps buiH dsase,

native forests.

r The itppmach is supposed to ensure that plant
grorrth is ro times faster and the resulting
plantation is 3o times denser than usual.

r It involves planting dozens ofnative species in
the same area, and becomes maintenance-free
after the first tlree years.

r urban forest at the office of the CAG in New
Delhi was made by this technique
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26.1 NATIONAL BAMBOO MISSION
. The National Bamboo Mission is a Centraily

Sponsored Scheme with roo0/o contribution from

Central Government' it is being impiemented by

the Horticulture Division under Department of

Agriculture and Co-operation in the Ministry of

Agriculture, New Delhi.

r Bamboo Mission envisages integration of different

Ministries/Departments and involvement of locai

people/initiatives for the holistic develcpment of

bamboo sector in terms of growth of bamboo

through increase in area coverage' enhanced

yields and scientific management, marketing of

bamboo and t bamboo based handicrafts,
generation of employment opportunities etc' 

.

. The Ministry of Agricuiture has formed an

Advisory Croup for streamlining the development

of the Bamboo sector under the restructured

National Bamboo Mission (NBM).

z6,t.t. Objectives of the Mission

r To promote the growth of bamboo sector through

an area based regionally differentiated strategy;

r To increase the coverage of area under bamboo in

potential areas, with suitable species to enhance

.yields;

r To promote marketing of bamboo and bamboo

based handicrafts;

e To establish convergence and synergy among

stakeholders for the development of bamboo;

. To promote, develop and disseminate technologies

through a seamless blend of traditional wisdom

and modern scientific knowledge;

. To generate ernployment opportunities for skilled

and unskilled persons, especially unemployed

youths.

z6.t.z. Strategy of the Missinn
r Adopt a coordinated approach covering production

and marketing to assure appropriate returns to

growers/ producers.

. Promote Research and Development (R&D) of

genetically superior clones of suitable species and

technologies for enhanced.production'

r Enhance acreage (in forest and non-forest areas)

and productivity of bamboo through species

change and improved cultural practices'

. Promote partnership, convergence and synergy

among R&D and mdrketing agencies in public4s

well as private sectors, at all levels--

o Promote where appropriate, cooperatives and

self-help groups to ensure support and adequate

return to farmers.

r Facilitate capacity-building and Human Resource

Development.

r Set up National, State and sub-State level

structures, to ensure adequate returns for the

produce of the farmers and eliminate middlemen,

to the extent Possible.
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Classification of industrial clusters:

r The Central and state pollution Control Board, in
collaboration with IIT, Delhi has applied the CEpI
for environmental assessment of gg Industrial
Clusters across the country. 43 such industrial
clusters having CEPI greater than 7o, on a scale of
o to 1oo, have been identified as critically polluted.

r The effective implementation of the remedial
action plan will help in pollution abatement and
to restore the environmental quality ofrespective
industrial ciusters and its sustainable use.

i The polluted industrial clusters/areas shall be
further explored in order to define the spatial
boundaries as well as the extent of eco-geological
damages.

o There are stiil some aspects that need to be
imp::r:ved include, consistency in pollution
ui+nitoring d*ta, selecticn of sampling locations
f*r the environmental monitoring, and coliection
+f .liata on adverse impact on human population
and other geo-ecologicai features due to industrial
poll.uiicn.

26.3 LIGHTING A BILLION TIVES (LABL)
. LaBL is a campaign by TERI that promotes the use

of solar ianterns specially designed and
manufactured on a decentralized basis.

r LaBL has been able to engage with government
interventions under Sarva Shiksha Abhiyan,
Madhya Pradesh Rural Livelihood project,
Rasthriya Gramin Vikas Nidhi, and has facilitated
the spread of mobile telephony with support from
Department of Telecommunications, Government
of India.

r LaBL has successfully engaged the private sector
and leveraged Corporate Social Responsibility
(CSR).

r This initiative has the potential to contrllute
towards the realization of the Sustainiible
Development Coais (SDGs) Lry improving energy
accesS for the rural poor.

r Formation of more than 1oo women-led Self Help
Groups (SHGs), and strengthening of around r5o
SHGs are among the impacts of this initiative.

r The campaign has demonstrated how public-
Private-People partnerships can support rural
development schemes, particularly in the areas of
health, education, environment and women,s
empolyerment.

CEPI score status measures
>70 critically

poliuted
detailed investigations
and appropriate remedial
action

severely
polluted
\

surveillance and
implementation of
pollution control

<6o normal
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26.2 COMPREHENSIVE flNViRO}I.
MENTAL POLLUTION INDEX
GEPI)

r Comprehcnsive Environmentai pollution Index
(CEPI) is a rational number to characterize the
environmental qualify at a given location following
the algorithm of source, pathway, receptor and
various parameters likc pr:llutant conce&tration,
impact on human heaith and level of exposure
have been taken into consideration for the
calculation of pollution indices for air, water and
land.

. The present CEPI is intended to act as an early
warning tool. lr can help in categorizing the
industrial clusters in terrns of priority of planning
needs for interventions,

*-#=- ENVIRONMENT

Do you know? :

The Narional Creen Triburial (NGT) has coastiruted
a high-powered committee of government ofiicials
to prepare guidelines for the restoration of the
envkonnient and ecology destroyed as a result of
coal mining in Meghaiaya:

6o-7o
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r The campaign has drawn silpport from public

sector units and corporate, among its various

partners, to aid the execution of the programme

at the scale at whieh it exists todav.

26.4 ECO MARK
r The government scheme of labeiing of

environment friendly products to provide

accreditation and labelling for household and

other consumer products which meet certain
environmental criteria along with quality
requirements of the Bureau of Indian Standards

for that product.

o objective - lo recognize good environmental
performance as weli as improvements in
performance of the unit

. Any product, which is made, used or disposed of

in a r{ay that significantly reduces the harm to
environment, could be considered as'Environment

Friendly Product'.

r The project would help in capacity buiiding by

conducting training,'o'orkshops, seminars,
conference etc. on the issues pertaining to the

industry and environment interface. This would

facilitate the change in attitude ofthe stakeholders

and the industry on the need to support the

proactive industrY.

26.5 URBAN SERVICES ENVIROI{-ilTENTAL
RATING SYSTEM (USENS)

r Project funded by UNDP executed by s4inistry of

Environment and Forests and implearented by

TERI.

r Aim - to develop an analytical tool rt: rueasure the

performance, with respect to delivery of basic

services in local bodies of Deihi anti Xanpur'

(identified as pilot cities).

r'Performance measurement (PM) tool was

developed through a set of perft:rmance

measurement indicators that are benchmarked

against set targets using the inputs-outputs

effi ciency outcome$ framework.

?6.6 BIODIVERSITY CONSERVATION &
RURAL LIVELIHOOD TMPROVEMENT
PROJECT (BCRLIP}

r Airr'l - conserving Biodive rsity in seiected

landscapes, incluCing wildlife protected areas/

critical conservation areas while improving rural

livelihoods through participatory approaches.

r Development of Joint lrorest Management UFM)

and eco-development in some states are models of

new approaches to provide benefits to both

conservation and locai ccmmunities.

c 'Ihe project intends to expand to other globally

significant sites in the country to strengthen

linkages between conservation and irnproving

livetrihoods of local cominunities that live in the

neighborhood of biodiversity rich areas-as well as

to enhance the local and national economy.

r The Project would be implemented as a Centrally

Sponsored Schenre with five financiers (lDA loan,

GEF grant, contributions from Covernment of

India, State Governnents and beneficiaries),

amounting to around Rs. 137,35 crores, spread

over six years.

26.7 NATIONAL CLEAN ENERGY FUND

c 'I.'lational Clean Energy Fund' (NCEF) was

constituted in the public account of India in the

Finance Bill zoto-tt.

. Objective - to investn in entrepreneurial venturgs

and research & innovative projectsin the field of

ciean energy technologY.

r The Central Board of Excise and Customs

consequently notified the Clean Energy Cess Rules

eoro under which producers of specified goods

namely raw coal, raw iignite and raw peat were

made liabie to pay Clean Energy Cess.

. Any project with innovative methods to adopt to

clean energy technology and research &

development shall be eligibie for funding under

thE NCEF.
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. Government assistance under the NCEF shall in
no case exceed 4o0lo ofthe total project cost.

r Indo-French Project to Stuely Effects of Climate
Change on Farming

r The Indo-French Centre for the promotion of
Advanced Research (CEFIPRA) launched a muiri,
disciplinary Indo-French research project titled
Adaptation of Irrigated Agriculture to Climate
Change (AICHA).'

r The study aims at developing an integrated model
for analysing the impact of climate change on
ground water-irrigated agriculture in south india.

r Berambadi village and surrounding areas in
Hangia hobli of Gundlupet raluk in Chamaraja
nagar district have been selected for a field studv
under the project.

r The project would explore adaptation strategies
based on innovative cropping systems and water
resource management policies, by considering a
range of scenarios for agricultural systems and
policies, to be tested at the farm and the watershed
scale.

r The methodology will combine remote sensing,
field surveys and advanced numerical anaivsis
with hydrological, agronomical and 

".ono*i.modeling, a1d will pay particular attention to
sustainability and acceptability issues.

26.8 NATIONAT MISSION FOR ELECTRIC
MOBILITY

r A National Mission for Electric Mobility {NCEM)
to promote electric mobiliry and manufacturing of
electric vehicles in india.

r The setting up of NCEM has been influenced by
the following three factors:

r r.Fast dwindling petroleum resources

r z.impact of vehicles on the environment and' climate change

o 3,Worldwide shift of the automobile industry
towards more efficient drive technologies and
alternatiye fuels including eiectric vehicles

Barriers

r Higher cost of Electric Vehicles, Challenges in
battery technology; Consumer mindset, Inadequate
government support

r Objective to resolve these barriers by providing
government intervention/support, adoption of
mission mode approach for fast decision making
and ensuring collaboration amongst various
stakehoiders.

r The NCEM will be the apex body in the
Government of India for making recommendations
in these matters.

26.9 SCIENCE EXPRESS . BIODIVERSITY
SPECIAL (SEBS)

o SEBS is an innovative mobile exhibition mounted
on a specially designed 16 coach AC train, traveling
across India from 5June to zz December zorz (rgo
days) to create widespread awareness on the
unique biodiversity of the country.

o SEBS is the fifthnphase of the iconic and pgth-
breaking Science Express.

e The S!'BS is a unique collaborative initiative of
Department of Science & Technology (DST) and
Ministry of Environment & Forests (MoEF),
Government of India.

r The state-of-the-art exhibition aboard SEBS aims
to create wide-spread awareness on the unique
biodiversity of lndia, Climate Change, Water,
Energy Conservation and related issues among
various sections ofthe sociery especially students.
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Under the leadership of Ne0. aaranyak,s GrCater
adjutant stork project team, 14 won.len self-help

$ryqry af nadara riliage in xamrup dlsrrict irave
foimed a 'Hargila (Greater adjutant stork) army',
for the ionservation and protectiar:.of these birds,.
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26.10 ENVIRONMENT EDUCATION,
AI{ARENESS & TRAINING (EEITT)

SCHEME

EEAT a Central $cheme launched during the 6th Five

Year Plan in rg83-8+ with the follorring ob.iectives:

r. Tb promote envimnmental awarensss among all
sections of the societY.

a. Ib spread environment education, especially in
the non-formal rystent.

:, To facilitate development of educationltraining
materials and aids in the formal education sector.

4. To promote environment education through
existing educationa{scientific institutions.

5. To ensure training and manpower development

for EEAL

6. T; encourage NGOs, mass media and other

concerned organizations fur promoting awareness

about envircnmental issues'

7. To uee different media {audio & visual} {or
spreading messages concerning environment and

awareness and

8. To mobiliee peoples partkipation for preservation

and conservation of environment.

26.11 NATIONAL ENVIRONMENT
A\ilARETIESS CAMPAIGN (NEhC}

r Ttre NEAC was launched in rg86 with the objeltive

of creating Cnvironmental awareness at the

national level.

r It is a multi-media campaign which utilises
conventio*al and non-conventional methods of
cornmunication for disseminating errironmental
mdseages,

r Under this campaiga nominal financial assistance

is provided to registered NGOs, schools, colleges,

*niversities, research institutians, women and

. youth organisations, army units, State
' Government Departrnents etc. from all over the

couitrf for organisingl conducting arvareness

raising activities.

r These activities n'hich include seminars,
workshops, training programmesl camps, rallies,

exhibitions, competitions, folk dances and songs,

street theare, puppet shows, preparation and

distribution of environmental education resource

materials etc., are followed by action like
plantation of trees, management of household

waste, cleaning of water bodies etc'

25.12 ECO.CLUBS (NATIONAL GREEN

CORPS)
r The main objectives of rhis programme are to

educate children about their immediate

environment and impart kno*'ledge about the eco-

systems, their inter-dependence and their need for

survival, through visits and demonstrations and

to mobilise youngsters try instilling in them the

spirit of scientific inquiry into environmental

problems and involving them in the efforts of

environmental Preservation

o Global Learning and Observations to Benefit the

Environment (GLOBE)

r The GLOBE is an International Science and

Education Programme, which stress on hands-on

participatory approach' India joined this
programme during the August, 2ooo' " i

r This programme, which unites stuiients, teachers

and scidntists all over the world, is aimed at school

chiidren.

r The students of GLOBE schools are required to

collect data about various basic environmental

parameters under the supervision of a GLOBE

trained teacher and use it for explaining

hypothesis as well as to enhance their scientific

understanding of the earth.

s's'ss'$s
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'thr Nationai Green Tribunal (NGI) has suspende*

the environment clearance (EC) given to the 78o

UW,Xyamja4g''C,hhu hydei p* ei pioject in
Arunachal Pradesh.
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27.1. THE ANIMAL WELFARE BOARD
OF INDIA

. The Animal Welfare Board of India is a statutory

advisory body on Animai Welfare Laws arld

promotes animal welfare in the country'

r The Animal Welfare Board of lndia, the first of its

kind to be established by any Government in the

world, was set up in 1962, in accordance with

Section 4 of the Prevention of Cruelty to Animals

Acts tg6o.

r Shrimati Rukmini Devi Arundale pioneered the

setting up of the Board, with its Headquaters at

Chennai. She quided the activities of the Board for

nearly twenty years till her demise in 1986.

27,1.1. Functions
r To keep the iaw in force in India for the Prevention

of Cruetty to Animals under constant study and to

advise the government on the amendments to be

undertaken in any such law from time to time.

r To advise the Central Government on the making

of rules under the Act with a view to preventing

unnecessary pain or suffering to animals

generally, and more particularly when they are

. being transported from one place to another or

when.they are used as performing animals or

when they are kept in captivity or confinement'

r To advise the Government or any local authority

or other person on improvements in the design of

: 
1::ir.r1 7;1.,11ilS.1:

vehicles so as to lessen the trurden on draught

animals,

r To take all such steps as the Board may think fit

for amelioration of animals by encouraging, or

providing for the construction of sheds, water

toughs and the like and by providing for

veterinarY assistance to animals'

r To advise the Covernment or any local authority

or other person in the design of slaughter houses

or the maintenance of slaughter houses or in
connection with slaughter of animals so that

unnecessary pain or suffering, whether physical

or mental, is eliminated in the pre- slaughter

stages as far as possible, and animals are kiiled,

wherever necessary, in as humane a manner as

possible.

. To take all such steps as the Board may think fit

to ensure that unwanted animals are destroyed by

local authorities, wltenever it is necessary to do,so,

either instantaneously or after being rendered

insensible to Pain or suffering.

. To encourage by the grant of financial assistance

or otherwise, the formation or establishment of

Pinjarapoles, rescue homes, animals shelters,

sanctuaries and the like, where animals and birds

may find a shelter when they have become old and

useless or when they need protection.

. To co-operate with, and co-ordinate the work of

associations or bodies established for the purpose
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of preventing unnecessary pain or suffering to
animalsor for the protection of animals and birds.

r To give financial assistance and other assistance
to Animal Welfare Organisations, functioning in
any local area or to encourage the formation of
Animal Welfare Organisations in any local area
which shall work under the general supervision
and guidance of the Board.

r To advise the Government on matters relating to
the medical care and attention which may be
provided in animal hospitals, and to give financial
and other assistance to animal hospitals whenever
the Board think it is necessary to do so.

r To impart education in relation to the humane
treatment of animals and to e$courage the
formation of public opinion against the inliction
of unnecessary pain or suffering to animals and
for the promotion of animal *uif..* by means ofleltyles books, posters, cinemitographic
exhibitions and the like.

o To advise the Government on any matter
connected with animal welfare or the prevention
of infliction of unnecessary pain or suffering on
animals.

r The Board consists of eg Members. The term of
office of Mem\ers is for a period of 3 years.\

27.2. CENTRAL ZOO AUTHORITY ,

r The amendment made to the Wild Life (protection)
Act in tgl5tl added a new chapter dealing with zoos
to the Act and allowed fsr the Central Covernment
to constitute an authority known as tbe Central
Zoo Authority to oversee the functioning and
development of zoos in the country. According to
the provisions of this chapter, only such zoos
which were operated in accordance with the
norms and standards prescribed by the Central
Zoo Authority would be graated ,recognition, 

to
.operate by the Authority.

27,?,,1. Functions
r The following are the functions of the Central Zoo

Authoriry as specified in the Act:

t. To specify the minimum standards for housing,
upkeep and veterinary care of animals kept in a
zoo

e. To evaluate and assess the functioning of zoos
with respect to the standards or the norms as are
prescribed

3. Tb recognize and derecognize zoos

4. To identify endangered species of wiid animals
for purposes of captive breeding and assigning
responsibility in this regard to a zoo

5. To co-ordinate the acquisition, exchange and
loaning of animals for breeding purposes

6, To ensure maintenance of stud_books of
endangered species of wild animals bred in
captivity

7. To identify priorities and themes with regard to
display of captive animals in a zoo

8. To co-ordinate training of zoo personnei in India
and abroad

9. To co-ordinate research in captive breeding and
educational programs for the purposes of zoos

ro. To provide technical and other assistance to zoos
for their proper management and development on
scientific lines

rr. To perform such other functions as may be
necessary to carry out the purposes of this Act
with regard to zoos

27,2,.2. Powers
o Recognition ofzoosr .l
r Permission for acquisition of wild / captive

animals,

o Cognizance ofoffences
I Grant of licences, certificate of ownership,

recognition, etc

27.3, T}lE NATIONAL BIODIVERSITY
AUTHORITY (NBA) - CHENNAI.

o The National Biodiversity Authority (NBA) was
established in zoo3 to implement India,s Biological
Diversity Act (eooz).
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SI{ANKAR

. The NBA is a Statutory, Autonomous Body and it
performs facilitative, regulatory and advisory

function for the Government of India on issues of

conservation, sustainable use of biological
resources and fair and equitable sharing of
benefits arising out of the use of biological

resources.

z7d.r, Objectives of NBA

r Anybody seeking any kind of intellectual property

rights on a research based upon biological
resource or knowledge obtained from India has to

obtain prior approval ofthe NBA.

r The NBAwill impose benefit-sharing conditions.

r For ensuring equitable sharing of benefits arising

from the use of biological resources and

issociated knowledge, Sections 19 and zr
stipulate prior approval of the National
Biodiversity Authority (NBA) before their access.

r Ensures protection to the knowledge of local
people relating to biodiversity through measures

such as registration of such knowledge.

2ZB,z, Main functions:
(r) The National Biodiversity Authority may-

(a) advise t\e Central Government on matters

reiating to the conservation of biodiversity,
sustainable use of its components and dquita-

ble sharing of benefits arising out of the uti-
lizatlon of biological resourc€s;

(b) advise the State Governments in the selection

of areas of biodiversity importance to be noti
fied as heritage sites and measures for the

management of such heritage sites;

(c) perform such other functions as may be neces-

sary to carry out the provisions of this Act.

(z) The National Biodiversity Authority may, on
. behalf of the Central Government, take any

measures necessary to oppose the grant of
intellectual property rights in any country outside

India on any biological resource obtained from
India or knowledge associated with such biological

resource which is derived from India.

Transfer of biological resource or knowledge

r No person who has been granted approval, shall

transfer any biological resource or knowledge

associated to others except with the permission of

the National Biodiversity Authority

r The National Biodiversity Authority grants

approval for transfeq after making enquiries

subject to certain terms and conditions including

the imposition of charges by way of royalty or for

reasons to be recorded in writing, reject the

application.

r The NBA gives public notice of approval granted

under this section

z7.3}.The State Biodiversity Boards (Sggs)

r The State Biodiversity Boards (SBBs) focus on

advising the State Governments on matters

relating to the conservation of biodiversity,

sustainable use of its components and equitabie

sharing ofthe benefits arising out ofthe utilization

of biological resources;

r The SSBs also regulate, by granting of approvals

or otherwise requests for commercial utilization

or bio-survey and bio-utilization ofany biological

resource by Indians.

r The local level Biodiversity Management

Committees (BMCs)

e The local level Biodiversity Management

Committees (BMCs) are responsible for promoting

conservation, sustainable use and documentation

of biological dlversity and chronicling of
knowledge relating to biological diversity.

27.4. WTLDLIFE CRTME CONTROL
BUREAU (WCCB)

o The Government oflndia constituted a statutory

body, the Wildlife Crime Control Bureau on 6th

June zooz by amending the Wildlife (Protection)

Act, tg7z. The bureau would complement the

efforts of the state governments, primary
enforcers of the Wildlife (Protection) Act, 1972

and other enforcement agencies of the country.
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Functions
(i) Collection, coliarion of intelligence and its

dissemination and establishment of a centralized
Wildlife Crime data bank;

(ii) Co-ordination of actions by various enforcement
authorities towards the implementation of the
provisions of this Act.

(iii) Implementation of obligations under the various
international Conventions and protocols

(iv) Assistance to concerned authorities in foreign
countries and concerned international
organizations to facilitate co-ordination and
universal action for wildlife crime control;

(v) Development of infrastructure and capacity
building for scientific and professionai
investigation;

(vi) Advice the Government of india on issues relating
to wildlife crimes having national and
international ramifications, and suggest changes
required in relevant policy and laws from time ro
time.

r An online Wildlife Crime Database Management
System has been established to coilect real_time
data, facilitating the analysis of wildlife crime
trends in India and enabling the development of
effective preve4tion and detection strategies.

r This system has proven successful in trend
analysis, aiding in the implementation of
preventive measures and the execution of
successful operations like Operation SAVE
KURMA, THUNDERBIRD, WILDNET, LESKNOW
BIRBIL, THUNDERST0RM, and LESKNow.il.

27.5. NATIONAL GANGA RIVER BASIN
AUTHORITY (NGRBA)

. NGRBA was constituted on February zoog under
the Environment (protection) Act, 19g6.

r The NGRBA is a planning, financing, rnonitoring
and coordinating body ofthe centre and the states.

r The objective of the NCRBA is to ensure etrctive
abatement of pollution and conservation of the

river Ganga by adopting a river basin approach for
comprehensive planning and management.

r The Authority has both regulatory and
developmental functions. The Authority will take
measures for effective abatement of pollution and
conservation of the river Ganga in keeping with
sustainable development needs.

z7,S.r, These include
o Development of a river basin management plan;
r Reguiation of activities aimed at prevsnlisn,

control and abatement of poliution in Ganga to
maintain its water quality, aad to take measures
relevant to river ecology and management in the
Ganga basin states;

r Maintenance of minimum ecological flows in the
river Ganga;

r Measures necessary for planning, financing and
execution of programmes for abatement of
pollution in the river Ganga including
augmentation of sewerage infrastructure,
catchment area treatment, protection of flood
plains, creating public awareness;

o Collection, analysis and dissemination of
information relating to environmental pollution in
the river Ganga;

o Investigations and research regarding problems of
environmental pollution and conservation of the
river Ganga;

o Promotion of water conservation practices
including recyclinng and reuse, ,uir, *"r*.
harvesting, and decentralised sewage treatment
systems;

r Monitoring and review of the implementatron of
various programmes or activities taken up for
prevention, control and abatement of poilution in
the river Ganga;

. Issue directions under section 5 of the
Environment (Protection) Act, 19g6 for the
purpose of exercising and performing these
functions and for achievement of its objectives.
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?7.6. TryIL$tIFE TRUST OF INDTA
I NGO founded: rgg8

r Aim: To conserve nature, especially endangered

species and threatened habitats, in partnership

with communities and goYernments,

r The Wildlife Trust of India (\{TI) is committed to

the protection of India's wildlife; it achieves this
byworking in partnership with local communities

and governments on a range of projects, from
species rehabilitation tc the prevention of the
illegal wildlife trade.

27.7. NATIONAL GREEN TRISUNAL (NGT)

r The Preamble of the act provides for the
establishment of a National Green Tribunal for the

effective and expeditious disposal of cases relating

to environmental protection and conservaticn of
forests and other natural resources, including
enforcement of any legai right relating to

environment and giving relief and compensation

for damages to persons and property and for

matters connected therewith or incidental thereto

(The National Green Tribunal Act, zoro).

r With the establishment of the NGT, India has

joined the distinguished league of countries that

have a dedicated adjudicatory forum to address

environmental disputes.

r India is third country in the world to full fleged

green tribunal followed by new Zeaiand and

Austraiia.

r The specialized architecture of the NGT will
facilitate fast track resolution of environmental

cases and provide a boost to the implementation

of many sustainable development measures.

. NGT is mandated to dispose the cases rvithin six

months of their respective appeals.

r lFor more details on national green tribunal refer

Shankar IAS academy's polity part II materiall
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28.T. UNITED NATIONS ENVIRONMENT
PROGRAMME ONEP)
The United Nations Environment Programme (UNEP)

is the leading global environmental authority that

sets the global environmental agenda, promotes the

cohereni implementation of the environmental

dimension of sustainable development within the

United Nations system' and serves as an authoritative

advocate for the global environment'

UN Environment Assembly

The United Nations Environment Assembly is the

world's highest'level decision-making body on the

environment. \

The Environment Assembly meets bienniallyin
Nairobi, ,Kenya to set priorities for global

environmental poiicies and develop international

environmental law. Through its resolutions and calls

to action, the Assembly provides leadership and

catalyses intergovernmental action on the

environment. Decision'making requires broad

participation, and the Assembly provides an

opportunity for all peoples to help design solutions to

protect the Planet.

History of the United Nations Environment
Assem$y

The United Nations Environment Assembly was

created inJune aorz in United Nations Conference on

Sustainable Development (RI0+zo) as a measure to

strengthen and upgrade UN Environment'

The establishment of the Environment Assembiy was

the culmination of decades of international efforts'

initiated at the UN Conference on the Human

Environment in Stockholm in tgTz and aimed at

creating a coherent system of international

environmental governance.

The first and second sessions of the UN Environment

Assembly tackled and adopted resolutions on major

issues of illegal trade in wildlife, air quality'

environmental rule of law, financing the Green

Economy, the Sustainable Development Goals, and
*delivering on the environmental dimension of the

zo3o Agenda for Sustainable Development"' It was

also a iu..utt with the adoption in eor4 of a

Ministerial Outcome Document tha! called for the

achievement of "an ambitious, universal

implementable and realizable Post-eor5 Development

Rglnda' that integrated all the dimensions of

,*t"in"bl* develop4ent for "the protection of the

environment and thi promotion of inclusive sscial

and economic development in harmony with nature"'

The Third Environment Assembly took place in zotT

Assembly under the overarching theme "Towards a

pollution-free planet". The Assembly addressed five

sub-themes: Water Pollution, Land Pollution, Marine

Pollution, Air Pollution, and Sound Management of

Chemicals and Waste.

It adopted a Ministerial Declaration and adopted u
resoluiions and 3 decisions, calling for acceierated

action and strengthened partnerships on, inter alia:

combating the spread of marine plastic litter and

U
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Sustainable Nitrogen management
The resolution recognizes the multiple pollutionthreats resulting from anthropogenic reactivenitrogen, with adverse effects on ifr" i".r.r"r",,freshwater and marine .nui.onrn.n,r""""O
contributing to air pollution and g.""ri,ou." !",(GHG) emissiorry, and highlights ;;;;';;;"Jr".
manage nitrogen.

The global nitrogen use efticiency is low, resulting inpollution byreactive nitrogen which threatens humanhealth, eco system services, contributes io Jmatechalce. and strarospheric ozone *olrl.l ,n"resoiution supports exploring op,ion"io.'i"*",
management of the global nitrogen cycle to achievethe SDGs.

Champions of the Earth
Champions of the Earth is the highest UN honour inthe field of environment. The award ."*gn,r.,
outstanding figures from public and private.uiio. 

",well as civil society, whose action, i"* ir"rrn,
about a positive impact and a transformation onenvironment.

The Champions of the Earth award was launched inzoo5, The award is Dresenrpd ;. c,,^ ^^*^-
Li reti me o.n,""",,""r,T:i,li il#,ffi:i:i,il:l;
Inspiration, Entrepreneurial Vision 

"ni S.iun.. AInnovation. Since its inception tirirteen fJi, 
"go,the awards have recognized g4 laureates. '--'

Mumbai-based lawyer Afroz Shah received theChampions of the Earth Award zo16 unjur ,t 
" 

*,lonand Inspiration' category for kick-rtrrti"g u ;iunt*.
campaign to c.lean the Versova beach, tr,tirmbai,
The prime Minister, Mr.NarendraModi, received theChampions of the Earth Award ,oiS fo, foti.y
Leadership.

Asia Environment Enforcement Awards
The Asia Environment Enforcement Awards awarded
y Y*:o 

pubticly recognize and celebrate eo.ff*n.*rn entorcement by government officials andinstitutions,/teams combating transU*naury
environmental crime in Asia.
The awards are given to outstanding individuals and/or go-vernment organizations/teams that demonstrate
excellence and leadership in enforcem"ri"? 

""irr"ffaws 
to combat transboundarv 

"nuir*_i.,r"il.i*"in one of the foltowing elijibility ..ii".J'*""r,
collaboration; impact; inni,"tioi;,ri"S.,rr' 

"ragender leadership.

United Nation Environment has awarded WildlifeCrime Controt Bureau (wCCB), MosFtC G"iiirt,Asia Environment Enforcement Awards, zorg forexcellent work done,by rhe WCCB i" .o*Ju'tipg
transboundary environmental crime i, frr"rii",
category.

microplastics; eliminating exposure to lead paint andpromoting environmentally sound .rurug.*"rt ofused lead-acid batteries; environment aria frealttr;improving air quaiity globalty; poffu,ion lJnt*r Uyma_instreaming biodiverriiy into r,"y l".io.r,
addressing water pollution to protect *a-.".,o..
water-related ecosystems; managing soil pollution toachieve sustainable o"u.topmlni 

""j p",i",a"
prevention and control .

operations and armed #;T 
affected by terrorist

At the fourth session of United Nations Environment
Assembly (UNEA) which was held in Nairobi, lvtarch

.T:;j;3:i',,:T:,:xlff ij,Jffi JIr;:::,T,,#
Sustainable Nitrogen management were adopted with
consensuE. The theme of the UNEA this year wasInnovative Solutions for environmental challenges
and sustainable production unA .onrr.r.f,"r. 

.."

*:Cl has adopted innovative, enforcemenrtechniques that have dramaticallf-ln.our"a
enforcement of transboundury 

"nri.on*.;;;i;;;*",in India. rt has devetoped an online wiriiii" i.,r"Database Management System t" s* Jiir"Jd"ta
1i"f* ro hetp analyze trends inlrim" 

"ra 
a*ir"

:::.nu" measures to prevent and detect wildlife
crrmes across India.

This is the second time in a row the awards are beinggiven by UN Environment to India.
A1l fughts Reserved. No
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28.2. MAJ0R ENVTR0NMENT
INTERNATIONAL CONVENTIONS

Nature conservation

r. United Nations Conference On Environment And
Development (UNC[D)

e. Convention on Biological Diversity (CBD)

3. Ramsar Convention on Wetlands

4. Convention on International Trade in Endangered

Species of Fauna and Flora (CITES)

5, The Wildlife Trade Monitoring Network
(TRAFTIC)

6. Convention on the Conservation of Migratory
Species (CMS)

7. Coalition Against Wildlife Trafficking (CAWT)

8. International Tropieal Timber Organization
(ITTC)

g. United Nations Forum on Forests (UNff)

ro. International Union for Conservation of Nature
and Natural Resources (IUCN)

n. Clobal Tiger Forum (GTF)

Hazardous material

rz. Stockholm Coqvention

r3. Basel Convention

r4, Rotterdam Convention

Iand
15. United Nations Convention to Combat

Desertifi cation (UNCCD)

Marine environment

16. International Whaling Commission (lWC)

Atmosphere

r7.'Vienna convention and Montreal Protocol

r8. United Nations Framework Convention on Climate

Change (UNFCCC)

rg. Kyoto Protocol

r. United Nations Ccnference On
Environment And Development (UNCED)

Also known as the Rio Summit, Rio Conference,
Earth Summit heid in Rio deJaneiro inJune 1992.

The issues addressed included:

e Systematic scrutiny of patterns of production -
particularly the production of toxic components,
such as lead in gasoline, or poisonous waste
including raclioactive chemicals

r Alternative sources of energy to replace the use of
fossil fueis which are linked to global climate
change

o Nelv relianee on public transpi:rtation systems in
grder to reduce vehicle emissions, congestion in
cities and the health problems caused by polluted

air and smog

o The growing scarcity of water

The Earth Summit resulted in the following
documents:
r Rio Deciaration on Environment and Development

I Agenda zr

. Forest Principles

Mcreover, two important legally binding
agreements

r. Convention on Biological Diversity

z. Framework Convention on Climate Change
(UNFCCC).

The Rio Declaratidn on Environment apd
Development, often shortened to Rio Declaration, wds

a short document produced at the 1992 United
Nations "Conference on Environment and
Deveiopment' (UNCED), informally known as the
Earth Summit. The Lir:l Declaration consisted of
e7 principles inrended to guide future sustainable
development around the world.

Agenda zr
I Agenda zl is an aetion plan of the United Nations

(UN) related to sustainable deveiopment and was

an outcofiie ofthe United Nations Conference on

Al1 Right-s Reserled. No part of this material ma,v be reproducetl in anv lbrm or b,r any means, nithout perilission in n riting.
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Environment and Development (UNCED) held in
Rio de Janeiro, Brazil, in rggz.

. It is a comprehensive blueprint of action to be

taken globaily, nationally and locally by

organizations of the UN, governments, and major
groups in every area in which humans directly
affect the environment.

r The number er refers to an agenda for the erst

century,

Local Agenda zr
r The implementation of Agenda zr was iatended to

involve action at international, national, regional

and local levels. Some national and state
governments have legislated or advised that loca1

authorities take steps to implement the plan

locally, as recommended in Chapter zB of the

document. Such programmes are cften known as

'Local Agenda zr' ar'LAzt'.

Agenda zr for ctrlture
r During the first W-crld Public Meeting on Cultr,rre,

held iir Porto A^legre, Brazil in zaaz, it came up
with the idea to tiraw up document guidelines for
locai cultural poiicies, a document comparable to
what Ageuila 21 meant in lggz for the
environment.

: The Agenda zr for culture is the first document
with worldwide mission that advocates
establishing the groundwork ofan undertaking by

cities and local governments for cultural
development.

Rio+5

r In rgg7, the General Assembly of the UN held a
special session to appraise 6ive years of progress

on the implementation of Agenda er (Rio +5).

L The Assembly recognized progress as'uneven'and
identified key trends including increasing
globalization, widening inequalities in income and

a continued deterioration of the global
environment.

The Johannesburg Summit

r TheJohannesburg Plan of implementation, agreed

at the World Surnmit on Sustainable Development

(Earth Summit zooz) affirmed UI{ commitment

to 'full implernentation' of Agenda zr, alongside

achievement of'the Millennium Development

Goals and other international agreements.

Rio +zo

r "Rio+zo" is the short name for the United Nations

Conference on Sustainable Development which

took place in Rio de Janeiro, Brazil in June zotz

- twenty years after the landmark rggz Earth

Summit in Rio"

r At the Rio+zo Conference, world leaders, along

with thousands of participants from the private

sector, NGOs and other groups, came together to

shape how we can reduce poverty, advance social

equity and ensure environmental protection on

an ever rnore crowded planet.

r The official discussions focussed on two main

thernes:

r. horv to huild a green economy to aehieve

sustainable development and lift people out of
povertv; and

e. ho*" to improve international coordinaiion for

sustainable development.
tr AT Rio+eo, more than g5r3 billion was pledged to

build a sustainable future. It signliled a major step

forward in achieving the future we want.

z. Convention on Biological Diversity (CBD)

r CBD is a Legally binding Convention recognized

for the first time, that the conservation of
biological diversity is -'a 

common concern of

humankind" and is an integral part of the

developrnent process. The agreement covers all
ecosystems, species, and genetic resources.
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Objectives

e The conservation of biological diversity, the

sustainable use of its components and the fair and

equitable sharing ofthe benefits arising out ofthe
utilization of genetic resources, including by

appropriate access to genetic resources and by

appropriate transfer of relevant technologies,

taking into account all rights over those resources

and to technologies, and by appropriate funding.

Three main goals:

r The conservation ofbiodiversity
o Sustainable use of the components of biodiversity

r Sharing the benefits arising frorn the commercial

and other utilization of genetic resources in a fair
and equitable way

The Convention acknowledges that substantial
investments are required to conserve biological
diversiry. It argues, however, that ccnservation will
bring us significant environmental, economic and

social benefits in return.

Biological Diversity Act, aooz

r The Biological Diversity Act 2oo2 was born out of

India's attempt to realize the objectives enshrined

in the United Nations Convention on Biological

Diversity (CBD) rggz which recognizes the

sovereign rights of states to use their own

Biological gesources.

. An Act to provide for conservation of biological

diversiry sustainable use of its components and

fair and equitable sharing of the benefits arising

out of the use of biological resources, knowledge

and for matters connected therewith or incidental

thereto.

Objectives

(i) Conservation of biological diversity;

(ii) Sustainable use of its components; and

(iii) Fair and equitable sharing ofthe benefits arising
from the utilization of genetic resources.

r The Act envisages a three-tier structure to
regulate access to the biological resources,

comprising of National Biodiversity Authority
(NBA), State Biodiversity Boards (SBB) and

Biodiversity Management Comrnittees (BMC) at

the local level.

Cartagena Protocol on Biosafety to the
Convention on Biological Diversity

Biosafety refers to the need to protect human health

and the environment from the possible adverse

effects of the prr:ducts of modern biotechnology'

The Convention clearly recognizes these twin aspects

of modern biotechnology.

r. Access to and transfer of technologies

e. Appropriate procedures to enhance the safety of

biotechnology technologies.

Objective

Is to contribute to ensuring an adequate level of
protection in the field of the safe transfer, handling

and use of living modified organisms resulting from
modern biotechnology that may have adverse effects

on the conservation and sustainaLrle use of biological

diversity, taking also into account risks to human
health, and specifically focusing on transboundary
movements.

r The Cartagena Protocol on Biosafety is an
additional agreement to the Convention on

Biological Diversity.

r The Protocol establishes procedures for regulating

the import and export of LMOs from one countrli
to another.

r The Protocol also requires Parties tb ensure that
LMOs being shipped from one country to another

are handled, packaged and transported in a safe

manner,

r The shipments must be accompanied by

documentation that clearly identifies the LMOs,

specifies any requirements for the safe handling,

storage, transport and use and provides contact

detaits for further information.
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There are fwo main sets of procedures, one for LMOs
intended for direct inkoduction into the environment,
known as the advance informed agreement (AIA)
procedure, and another for LMOs intended for direct
use as food or feed, or for processing {LMOs-FFp).

Advance Informed Agreement
r Under the AtrA procedure, a country intending to

export an LMO fcr intenticnal release into the
environment must fiotify in writing the party of
import before the first proposed export takes
place.

r The Party of import must acknowiedge receipt of
the notification within 9o days and must
communicate its decisian *n whether or not to
import the LMO within z7o days.

r Parties are required to ensure that their decisions
'are 

based on a risk assessment of the LMO, which
must be carried out in a scientificaily sound and
transparent rnanner,

. Once a Farty takes a decisiorr on the LM0, it is
required to communicate the decision as weli as a
summary of the risk assessrnent to a central
information sy$tem, the Binsafbty Clearing-House
(BCH).

LMOs- food or feed, or for processing
r Under fhe piocedure for LMOs-FFp, parties that

decide tn approve and place such LMOs pn the
market are reqrrired to make their decision and
relevant information, including the risk
assessment reports, publicly available through the
BCH.

Nagoya-Kuala Lumpur Supplementary Frotocol
r The Cartagena Protocol is reinforced by the

Nagoya-Kuala Lumpur Supplementary protocol
on Liabiliry and R.edress.

r The Supplementary Frotocol specifies response
measures to be taken in the eyent of damage to' 
biodir,'ersiry resulting from LMOs.

r The competent authority in a party to the
Supplementary Protocol must require the person
in control of the LMO (operator) to take the

response measures or it may implement such
measures itself and recover aoy costs incurred
frcrn the operator.

Nagoya Protocal

The Nagoya Protocol on Access to Genetic Resources
and the Fair and Equitable Sharing of Benefits Arising
from their Utilizatir:n (ABS) to the Convention on
Biologicai Diversity is a supplementary agreement to
the Convention on Bioiogical Diversity.

It provides a transparent legal framework for the
effective implementation of one of the three objectives
of the CBD.

Objective

Is lhe fair and equitable sharing of benefits arising
frorn the ulilization of genetic resources, thereby
contributing to the conservation and sustainable use
of biodiversity.

Ohll6ations

The Nagoya Protoeol sets out core obligations for its
ccnlra{ting Parties to lake measures in relation to
aceess to genetic resources, benefit-sharing and
cnnrpliairce.

Access abligations
r Domestic-level aceess measures are to:

. Create legal certainty, clarity and transparency

r Provide fair and non-arbitrarv rules and
procedures

o Establish clear rules and procedures for prior
informed consentand mutually agreed terms

r Provide for issuance of a permit or equivalent
when access is granted

. Create conditions to promste and encourage
research contributing to biodiversity conservation
and sustainable use

r Pay due regard fo cases of present or imminent
emergencies that threaten human, animal or plant
health

r C*nsider the importance of genetic resources for
food and agriculture for food security
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Benefrt-sharing obligations
r Dornestic-ievel benefit-sharing measures are to

provide for the fair and equirable sharing of
benefits arising from the utili*riion *f ge*etic
r€sources w'ith the contr-ai:iing liaiiy tlr*viLtiiig
genetic resource$.

r Utilization includes research and deveicpment on
the genetic or biochemical cornpositicn cf genetic

resources, as well as subsequent applieations and
commercialization.

r Sharing is subject to mutually agreed ter*rs.

. Benefits may be monetary or non-monetary sucl:
as royalties and the sharin6; of research results.

Compliance obligations

Specific obligations to support cornpliance with the
domestic.legislation cr regulatory requirements of
the contracting party providing genet;c resources,
and contractual obligations reflected in mutually
agreed terms, are a significant innovation of the
Nagoya Protocol. Contracting Parties are to:

r Take measures providing that genetic resources

utilized within their jurisdiction have been
accessed in accordance with prior informed
consent, and that mutually agreed terms have

been establislied, as required by another
contracting party

. Cooperate in cases ofalleged violation ofanother
contracting party's requirements

. Encourage contractual provisions on dispute
resolution in mutually agreed terms

r Ensure an opportunity is available to seek
recourse under their legal systems when disputes
arise from mutually agreed terms

r Take measures regarding access tojustice

. Thke measures to monitor the utilization of genetic

iesources after they leave a country including by
designatii"rg effective checkpoints at any stage of
the value-chain: research, development,
innovation, pre-commercialization or
commercialization

Traditional kncwledge

r The Nagoya Protocol addresses traditional
knowledge associated with genetic resources with
provisicns on ac{ess, beirefil-sharing and
*+crp!iance.

. It also addresses genetic resources where
indigenous and local comrnunities have the
established right to grant access to them.

r Contracting Pafiies are to take measures to ensure

these communities' prior informed consent, and
tlir and equitable henefit-sharing, keeping in mind
cornmunity iaws and procedures as well as

customary use and exchange"

Ianportance

The Nagoya Protocol will create greater legal
certainty and transparency for both providers and
users of genetic resources by:

r Establishing more predictable conditions for
access [o genetic resources.

o Helping to ensure benefitrsharing when genetic
resor-lrces leave the contracting party providing
the genetic resources

By helping to ensure benefit*sharing, the Nagoya
Protocol createE incentives to conserve and
sustainably use genetic resources, and therefore
enhances the contribution of biodiversity to
deveiopment and human well-being.

The Biodiversity Target
. It was adopted in Maf zoo? during the sixth Conr

ference of the Parties to the Convention on
Biological Diversity.

r The Target aimed to achieve, by zoio'a significant
reduction of the current rate of biodiversity loss

at the global, regional and national levei as a
contribution to poverty alleviation and to the
benefit of all life on earth'.

o Unfortunately, we were unable tc meet the target.
As we are facing an ever-increasing biodiversity
crisis, we need a new, clear and realistic target to
respond to it.
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Strategic Plan For Biodiversity zotr-zozo
o In the tenth meeting of the Conference of the

Parties, held in zoro, in Nagoya, Aichi Prefecture,

Japan, adopted a revised and updated Strategic
Plan for Biodiversity, including the Aichi
Biodiversity Targets, for the zorr-zozo period.

r The tenth meeting of the Conference of the Parties
agreed to translate this overarching international
framework into national biodiversity strategies

and action plans within two years.

r Additionally, the meeting decided that the fifth
national reports, due by 3r March eor4, should
focus on the implementation of the zorr-zozo
Strategic Plan and progress achieved towards the
Aichi Biodiversity Targets.

28.4 AICHI BIODIVERSITY TARGETS

Strategic Goal A:

Address the underlying causes of biodiversity loss by
mainstreaming biodiversity across government and
society

t. By zozo, at the latest, people are aware of the
values of biodiversity and the steps they can take
to conserve and use it sustainably.

z. By zozo, at the latest, biodiversity values have
been integrated into national and local
development and poverty reduction strategies and
planrling processes and are being incorporated
into nhtional accounting, as appropriate, and
reporting sy$tems.

3. By zozo, at the iatest, incentives, including
subsidies, harmful to biodiversity are eiiminated,
phased out or reformed in order to minimize or
avoid negative impacts, and positive incentives for
the conservation and sustainable use of
biodiversity are developed and applied, consistent
and in harmony with the Convention and other
relevant international obligations, taking into
account national socio economic conditions.

4. By aozo, at the latest, Governments, business and

stakeholders at all levels have taken steps to
achieve or have implemented plans for sustainable

production and consumption and have kept the
impacts of use of natura] resources well within
safe ecological lirnits.

Strategic Goal B:

Reduce the direct pressures on biodiversity and
promote sustainable use

r. By zozo, the rate of loss of ail natural habitats,
including forests, is at }east halved and where

feasible brought close to zero, and degradation

and fragmentation is significantly reduced.

z. By zozo all fish and invertebrate stocks and

aquatic plants are managed and harvested
sustainably, legally and applying ecosystgm based

approaches, so that overfishing is avoided,
recovery pians and measures are in place for all
depleted species, fisheries have no significant
adverse impacts on threatened species and
vulnerable ecosystems and the impacts of
fisheries on stocks, species and ecosystems are
within safe ecological limits.

3. By zozo areas under agriculture, aquaculture and

forestry are managed sustainably, ensuring
conservation of biodiversity.

4. By zozo, pollution, inciuding from .excess
nutrients, has been brought to levels that are not
detrimental to ecosystem function and
biodiversity.

5. By zozo, invasive alien species and pathways are
identified and prioritized, priority species are
controlled or efadicated, and measures 4qe in
place to manage pathways t.o prevent their
introduction and establishment.

6. By eor5, the multiple anthropogenic pressures on
coral reefs, and other vulnerable ecosystems
impacted by climate change or ocean acidification
are minimized, so as to maintain their integrity
and functioning.

Strategic Goal C:

To improve the status of biodiversity by safeguarding
ecosystems, species and genetic diversity

E + 
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1. By 2ozo, at least 17 per cent of terrestrial and

inland water, and 10 per cent of coastal and

marine areas, especially areas of particular
importance for biodiversity and ecosystem

services, are conserved through effectively and

equitably managed, ecologically represertative

and well connected syst€ms of protected areas

and other effective area-based conservation

measures, and integrated intc ttrc wider
landscapes and seascapes.

z. By zozo the extinction of known threalened

species has been prevented anci their ionservation

status, particularly of those most in decline, has

been improved and sustained'

3. By 2ozo, the genetic diversity of cultivated plants

and farmed and domesticated animals and of wild
relatives, including other socio-economically as

well as culturally valuabie species, is maintained,

and strategies have been developed and

implemented for minimizing genetic erosion and

safeguarding their genetic diversity.

Strategic Goal D:

Enhance the benefits to all from biodiversity and

ecosystem services

r. By zozo, ecosystems that provide essential

services, inclqding seivices related to water, and

contribute to health, livelihoods and well-being,

are restored and safeguarded, taking into account

the needs of women, indigenous and local

communities, and the poor and vulnerable.

z. By zazo,ecosystem resilience and the contribution
of biodiversity to carbon stocks has been

enhanced, through conservation and restoration,

including restoration of at least r5 per cent of

degraded ecosyst€ms, thereby contributing to

climate change mitigation and adaptation and to

combating desertification.

3. By zor5, the Nagoya Protocoi on Access to Genetic

Resources and the Fair and Equitable Sharing of

Benefits Arising from their Utilization is in force

and operational, consistent with national
Iegislation.

Strategic Goal E:

Enhance implementation ihrough participatory

planning, knowledge management and capacity

buiiding

r. By zot5 each Party has dev.eioped, adopted as a

policy instrument, anC has commenced

implementing an effective, participatory and

updated natianal biodiversity strategy and action

plan.

z. By zozo, the traditional kn*wledge, innovations

and practices of indigenous and locai communities

relevant for the consen'ation and sustainable use

of biodiversity, and their customary use of

bioiogical resources, are respected, subject to

national iegislation and relevant international

obligations, and fully integrated and reflected in

the implementation of the Convention with the

full and effective participation of indigenous and

local communities, at all relevant ]evels.

3. By zozo, knowledge, the science base and

technologies relating to biodiversity, its values,

functioning, status and trends, and the

consequences of its ioss, are improved, widely

shared and transferred, and applied.

By zozo, at ttie latest, the mobiiization of t'inancial

resources for effectively implementing the

Stiategic Plan for Biodiversity 2o11-2o2o from all

sources, and in accordance with the consolidated

and agreed Process in the Strategy for Resource

Mobilizarion, should increase substantially from

the current levehf This target will be subject, to

changes contingent to resource needs assessments

to be developed and reported by Parties.

On Aichi targets, india, in 2o2t, has already set

aside over y.4:!,/o of its geographical area for

meeting the conservation objectives and more

areas are being identified to enhance this coverage'

the digital reporting by India has significantly

contributed to achieving the global conservation

target under Aichi Biodiversiry Target-rt and the

Sustainable Development Goal-r5.
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CoP u hyderahad

o One of the most important outcomes of the Cop is
the commitment of the parties to double the
international financial flows for Bir: Diversity by
zot5. This will lranslate into additional financial
flows to the dereloping countries to the tune of
about US $ :o billion equivalent to about Rs.
1,5o,ooo crore over the next 8 years,

r India has committed US sso million towards
strengthening the institutional mechanism for
biodiversity conservation in the country during its
presidency of the Convention on Biodiversitv
(CBD) called the Hyderabad pledge

r The funds will be used to enhance technical and
human capabilities at the national and statelevel
mechanisms to attain the CBD objectives.

r The country has also earmarked funds to promote
similar capacity building in developing countries.
India formaliy took charge of the presidency of
CBD fromJapan fcrr tlie next t.rvo years on October
8 at the inaugural of the eleventh meeting of the
Conference of Parties (Cop rr) to CBD.

r India has instituted together with UNDp
Biodiversity Covernance Awards. The first such
awards were given during the Cop rr. It is now
proposed to institute Rajiv Gandhi International
Award for Ha*nessing Biodiversity for Livelihood.

Kunming,Declaration
The Kur:gri[g Declaration was adopted by over roo
countries on October X, zozt, at the first part of the
virtual r5th meeting of the Conference of the parties
(COPI5) to the United Nations Convention on
Bialogical Diversity (Ut{-CBil).

r This declaration asks the parties to prioritize
biodiversity protection in terms of decision-
making and recognizing the importance of
conservation in protecting human health. The

. adoption of this declaration aims to create
momentum for a new global biodiversity pact.

. By this action, the nations have committed
themselves to support the development, adoption,
and implementation of an effective post-2ozo

implementation plan, capacity-building action
plan for the Cartagena Protocol on bio-safety.

. Signatory nations will ensure that the post-
pandemic recovery policies, programs, and plans
contribute to the conservation and sustainable use
of biodiversity, promoting sustainable and
inclusive development.

r The crucial issues - like funding conservation in
poorer cr:untries and committing to biodiversity-
friendly supply chains have been left to be
discussed later.

r It is not a binding international agreement
r Previously, the Aichi Biodiversity Targets or the

Strategic Plan for Biodiversity was adopted,
outlining 20 targets to slo',r,down biodiversity loss
and protect habitats by zozo.

3o by 3o target
r The declaration referred to the ,3o by 3o,target

which is a key proposal being debated at the
COPI5- 3oo/o of the Earfh's iand and oceans to have
protected status by eo3o.

. Apart from this, the goal to halve the use of
chemicals in agriculture and end creating plastic
waste is also being debated.

Kunming biodiversity fund
o The Kunming declaration also includes a fund that

is being created by China to fund biodiversity
protection actions in developing nations. Thye
have pledged to pump USD 233 rnillion into rhe
new fund. !

28.5. RAMSARCONVENTION ON WETLANDS
r The Convention on Wettands [waterfowl

conventionl is an intergovernmental treaty that
provides the framework for national action and
international cooperation for the conservation and
wise use of wetlands and their resources.

. It \^/as adopted in the Iranian ciry of Ramsar in
r97r and came into force in tg75, and it is the only
global environmental treaty that deals with a
particuiar ecosystem.
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r The year zo21 also cr:mmemorates the 5oth
anniversary r:f the signing of the Ramsar

Convention on Wetlands on z February r97l in
Ramsar, Iran, celebrated annually as World

Wetlands Day.

. Ram$ar is not affiiiated with the United Nations

system of Multilateral Environmental Agreements,

but it works very closely with the other MEAs and

is a full partner among the "biodiversity-related
cluster' of treaties and agreements.

r World Wetlands Day, z February every year.

Number of Contracting Parties: t63

Mission

"The conservation and wise use of all wetlands

through local, regional and national actions and

international cooperation, as a cantribution towards

achieving sustainable development throughout the

worldn.

"Three pillars" of the Convention

The Parties have committed themselves to:
r Work towards the wise use of all their wetiands

through national land-use planning, appropriate
policies and legislation, management actions, and

public education;

. Designate suifable wetlands for the List of
Wetiands of International Importance ("Ramsar

Ust") and ensure their effective management;'and

. Cooperate internationally concerning
transbouridary wetlands, shared wetland systems,

shared species, and deveiopment projects that may

affect wetlands.

The "Ramsar List"
o At the time of joining the Convention, each

Contracting Parfy designates at least one site for
inclusion in the List of Wetiands of International
Importance (the'Ramsar List").

r' The additicn of a site to the Ramsar List confers

upon it'the prestige of international recognition
and expresses the government's commitment to
take ail steps necessary to ensure the maintenance

of the ecological character of the site,

Transboundary Ramsar Sites

r An ecologically coherent wetland extends across

national borders and the Ramsar site authorities

on both or all sides sf the border have formally

agreed ttr coilaborate in its management, and have

notified the Secretariat o{ this intent'

r This is a cooperative management arrangement

and not a distinct legal status for the Ramsar sites

involved.

The Montreux Record

r Adopted by the Conference of the Contracting

Parties in Brisbane, 1996, accompanying the

Guidelines for Operation of the Montreux Record

r The Montreux Record is a register cf wetland sites

on the List of Wetlands of International
lmportance where changes in ecological character

have occurred, are occurring, or are likely to occur

as a resuit of technological developments, pollution

or other human interference.

r It is the the principal tool of the Convention and is

maintained as part of the Ramsar List.

Indian wetland and the Montreux Record

r Keoladeo National Park, Rajasthan and Loktak

Lake, Manipur have been included in Montreux
Record in rggo and in t993 respectively

r Chiiika Lake, Orissa included in Montreux Record

in rgg3 have been removed in November zoaz.lt
is placed on the Montreux Record due to problems

caused by siltation and sedimentation which was

choking the mouthof the lakel removed from the

Record in zooz following rehabilitation efforts ?6r

which the Chilika Development Authoriry received

the Ramsar Wetland Conservation Award for

2002.

"I0Ps"

Five global non-governmental organizations (NGOs)

have been associated with the treaty since its

beginnings and were confirmed in the formal status

of International Organization Partners (lOPs) ofthe
Convention.
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r. Birdlife International (formeriy iCBp)

z. IUCN * The International Union for the
Conservation of Nature

3. IWMI - The international Water Management

Institute

4. Wetlands Internationai (formerly IWRB, the Asian
Wetlands Bureau, and Wetlands for the Americas)

5. 14MF (World Wide Fund for Nature) Internationai

The Changwon Declaration on human well-
being and wetlands

r The Changwon Declaration highlights positive
action for ensuring human well-being and security
in the future under the themes - water, climate
change, people's livelihood and health, land. use

change, and biodiversiry

India and wetland convention
r India became a contracting party to the Ramsar

Convention in r98r and has been implementing
conservation programmes for wetiands,
mangroves and coral reefs,

e India presently has z6 sites designated as Wetlands
of International Importance.

o There is close\coordination between implementing
units of Ramsar with that of CBD at the national
level. India took a lead role in the formulation of
Ramsarguidelines on integration of wetlands into
river basin management.

r The National Conservation Strategy and policy

Statements on Environment and Development
(rggz) and National Water Policy (zooz) highlight
conservation and sustainable development of
wetlands.

28.6. CITES
r Inthegarlylg6os, international discussion hegan

focusing on the rat€ at which the world's wild
animals and plants were being threatened by
unregulated international trade.

r The Convention on international Trade in
Endangered Species of Wild Fauna and Flora
(CITES) is an international agreement between
governments entered into force in 1975, and
became the only treaty to ensure that international
trade in plants and animals does not threaten
their survival in the wild.

r Currently 176 countries are Parties to CITES.

r CITES is administered through the United Nations
Environment Programme (UNEP). A Secretariat,
iocated in Geneva, Swifzerland, oversees the
implementation of the treaty and assists with
communications between countries.

Protecting Species from Unsustainable Trade
. Species for which trade is controlied are listed in

one ofthree Appendices to CITES, each conferring
a different level of regulation and requiring CITES
permits or certificates.

Appendix I:
r Includes species threatened with extinction and

provides the greatest level of protection, inciuding
restrictions on commercial trade. Examples
include gorillas, sea turtles, most lady slipper
orchids, and giant pandas.

Appendix II:
r Includes species that although currently not

threatened with extinction, may become so
without trade conffols. It a]so includes species that
resemble other listed species and need to be
regulated in orden to effectively control the trade
in those other listed species.

Appendix III:
o Includes species for which a range country has

asked other Parties to help in controlling
international trade. Examples include map turties,
walruses and Cape stag beetles.

. Until CoPr3, these meeting were held every two
years; since then, CoPs are held every three years.

o CoPr6 is scheduled to occur frorn March 3-14,2ot3
in Bangkok, Thailand.

m All Rights Reserved, No part ofthis material may be reproduced in any form or by any means, without permission in writing.

0 E., |.V.,tr ,/=;1-x-J

\



SI{ANI<AR

CITES Role in Conservation

o Over the last several decades, CITES has helped

ensure global conservation of species.

o The Parties have adopted a s-year strategic vision

to guide CITES through zor3.

The plan sets the following goals:

. Ensure compliance with and implementation and

enforcement of the Convention.

. Secure the necessary financial resources and

means for the operation and implementation of

the Convention.

r Contribute to significantly reducing the rate of

biodiversity loss by ensuring that CITES and other

multilateral instruments and processes are

coherent and mutually supportive.

28.7. TRAFFIC: THE WILDLIFE TRADE
MONTTORING NETWORK

o TRAFFIC is a joint conservation programme of

WWFand IUCN.

r It was established in 1976 by the Species Survival

Commission of IUCN, principally as a response to

the entry into force during the previous year of the

Convention on international Trade in Endangered

Species of Wlld Fauna and Flora (CITES).

r TRAFFIC is an international network, conBisting

of TRAFFIC International, based in Cambridge,

UK wittr offices on five continents.

o Since its founding, TRAFFIC has grown to become

the world's largest wildlife trade monitoring
programme, and a global expert on wildlife trade

issues.

r This non-governmental organization undertakes

its activities in close collaboration with
governments and the Convention on International

Trade in Endangered Species of Wild Fauna and
' Flora (CITES) Secretariat.

Goal

. To ensure that trade in wild plants and animals is

not a threat to the conservation of nature-

Yision
r ls of a world in which trade in wild animals and

plants will be n-ranaged at sustainable ievels

without damaging the integrity of ecological

systems and in such a manner that it rnakes a

significant ctlntribution to human needs, supports

local and national economies and helps to motivate

commitments to the conservation of wild species

and their habitats.

28.8. CONVENTION ON THE CONSER.

VATION OF MIGRATORY
SPECIES (CMS)

r The Convention on the Conservation of Migratory

Species of Wild Animals (also known as CMS or

Bonn Convention) aims to conserve terrestrial,

aquatic and avian migratory species throughout

their range.

r It is an intergovernmental treaty, concluded under

the aegis of the United Nations Environment

Prograrnme, concerned with the conservation of

wildlife and habitats on a global scale,

r The Convention's has membership of u7 Parties

from Africa, Central and South America, Asia,

Europe and Oceania.

e The only global convention specializing in the

conservation of migratory species, their habitats

and migration routes, CMS complements and co-

operates with a number of other international
organizations, NGOs and partners in the media as

well as in the corporate sector.

Appendixl , - 
::

. Migratory species threatened with extinction are

iisted on Appendix I of the Converrtion.

r CMS Parties strive towards strictly protecting

these animals, conserving or restoring the places

where they live, mitigating obstacles to migration

and controlling other factors that might endanger

them. Besides establishing obligations for each

State joining the Convention, CMS promotes

concerted action among the Range States of many

of these species.
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Appendix II
r Migratory species that need or would significantly

benefit frorn international co-operation are listed
in Appendix II ofthe Conyention. For this reason,
the Convention encourages the Range States to
conclude global or regional Agreements.

CMS as a framework Convention.
r The Agreements may range from legaily binding

freaties (called Agreements) to less formal
instruments, such as Memoranda of
Understanding, and can be adapted to the
requirements of particular regions.

o The development of models tailored according to
the conservation needs throughout the migratory
range is a unique capacity t0 CMS.

India signs Raptor MOU
r The Indian Government has signed ,Raptor 

MoU,,
on Conservation of Migratory Birds of prey in
Africa and Eurasia, with the Convention on
Conservation of Migratory Species (CMS), or Bonn
Convention, under the auspices of the United
Nations Environment programme (UNEp). The
CMS aims to conserve migratory species
throughout their range.

e India had beqome a party to the CMS since
November r, 1943. The ,Raptor MoU, zoog, is an
agreement under Article IV paragraph 4 of the
CMS and, is not legally binding. The ,Raptor 

MoU,
extends its coverage to 76 species of birds of prey,
out of which 46 species, including vultures,
falcons, eagles, owls, hawks, kites, harriers, etc.
also occur in India. India has become the 56th
signatory State to sign the ,Raptor 

MoU, in zo16.
r India has also signed ,ron legally binding MOU

with CMS on the conservation and manaf,.ment
of Siberian Cranes (rg98), Marine Ttrrtles (zoo7)
and Dugongs (zoo8).

r 'lndia is temporary home to several migratory
animils'and birds. The important among these
include Amur Falcons, Bar headed Gheese, Biack
necked cranes, Marine turtles, Dugongs,
Humpbacked Whales, etc.

r lhe Indian sub-continent is also part of the major
bird flpvay network, i"e., the Central Asian Flyway
(CAf') that covers areas between the Arctic and
Indian Oceans, and covers at least z7g populations
of t8a migratory water bird species, including z9
globaily threatened species, India has also
launched the National Action plan for conservation
of migratory species under the Central Asian
Flyway.

r3th COP of CMS

r The 13th Conference of parties (COp) of the
Convention on the conservation of migratory
species of wild animais {CMS) is hosted by India
in February, zo2o at Gandhinagar in Gujarat.
Mascot for r3th COp is GiBi (Great Indian Bustard).

r India assumed COp presidency of UN Convention
on migratory species for the next three years

r India's proposal to include Great Indian Bustard,
Asian Elephant and Bengal Fiorican in Appendix I
of UN Convention on migratory species was
unanimously accepted in the r3rh Conference of
the Parties to the Convention on Migratory Species
(CMS) in Gandhinagar.

r The Greatlndian Bustard exhibits transboundary
movemefits, and its migration exposes it to threats
such as hunting in boundary area of pakistan-
India and power-line collisions in India.

. Asian elephants/Indian elephants migrate over
long distances in search of food and shelter, across
States and Countries. Some elephants are resident
yrhile others migratdregularly in annual migratiur
cycles

r Bengal .. Florican exhibits transboundary
movements, and its migration exposes it to threats
such as land use changes, collision with power
transrnission line at boundary area oflndia,Nepal
and probable power-line collisions.

r Animal cuiture, the iearning of non-human
species through socially transmitted behaviours,
is being linked to conservation action for the first
time. The Convention on the Conservation on
Migratory Species of Wild Animals (CMS) has been
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spearheading efforts to use scientific knowledge

on animal cuiture, to better protect endangered

wildlife.

28.9. COALITION AGAINST WILDLIFE
TRAFFICKING (CAWT)

e The Coalition Against Wildlife Trafficking (CAWT)

aims to focus public and political attention and
resources on ending the illegal trade in wildlife
and wildlife products.

r Initiated in zoo5, CAWT is a unique voluntary
public-private coalition of like-minded
governments and organieations sharing a common
purpose.

CA\,VT is leveraging the combined strengths of
goyernment and nongovernmental partners to:

I improve Wildlife Law Enforcement by expanding
enfotcement training and information sharing and

strengthening regional cooperative networks.

r Reduce consumer demand for illegally traded
wildlife by raising awareness of the impacts of
illegal wildlife trade on biodiversity and the
environment, livelihoods, and human health; its
links to organized crime; and the availability of
sustainable alternatives.

. Catalyse highilevel political will to fight wiidiife
trafficking by broadening support at the highest
political levels for aclions to combat the illegal
trade in'wildlife.

The Coalition complements and reinforces existing
national, regional and international efforts, including
the work of the Convention on International Trade in
Endangered Species, which monitors and regulates
international trade in endangered and threatened
species and their derivatives.

The CAWT organisation is not directiy involved in
any enforcement activities.

28.I$. THE INTERNATIONAT TBOPICAL
TIMBHR ORGANIZATION (TTO)

r ITT0 is an intergovernmental organization,
Under Ulf {1986) promoting the conservation and

sustainable management, use and trade of

tropical forest resources. Its members represent

about 840/o of the world's tropical forests and

9o0/o of the global tropical timber trade.

r Like all commodity organizations it is concerned

with trade and industry, but like an environmental

agreement it also pays considerable attention to

the sustainable management of natural resources.

. It manages its own program of projects and other

activities, enabiing it to quickly test and

operationalize its policy work.

r ITTO develops internationally agreed policy

documents to promote sustainable forest
management and forest conservation and. assists

tropical member countries to adapt such policies

to iocal circumstances and to implement them rn

the field through projects.

r In addition, ITTO collects, analyses and
disseminates data on the production and trade of

tropical timber and funds a range of projects and

other action aimed at developing industries at both

community and industrial scales.

28.TT. UNITEI} NATIONS FORUM ON
FORESTS {UNTT)

r The Economic and Social Council of the United
Nations (ECOSOC), established the United
Nations Fnrum on Forests (UNFF) In October
zooo, a subsidiary body with the main objective

to promote "the management, conservation and

sustainable development of all types of forests

and to stlengthen long-term politiial
commitment to this end" based on the Rio
Declaration, the Forest Principles, Chapter tr of
Agenda zL and the outcome of the
Intergovernmental Panei on Forests (iPF) /
Intergovernmental Forum on Forests (iFF)

Processes and other key milestones of
international forest policy.

The Fcrrum has universal membership, and is

composed of all Member States of the United Nations

and specialized agencit:s.
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Principal Functions

The following are the principal functions in order to
achieve its objective

r To facilitate implementation of forest-related
agreements and foster a common understanding
on sustainable forest management;

r To provide for continued policy development and
dialogue among Governments, international
organizations, including major groupsr as
identified in Agenda zt as well as to address forest
issues and emerging areas of concern in a hoiistic,
comprehensive and integrated manner,

o To enhance cooperation as weil as policy and
programme coordination on forest-related issues

o To foster international cooperation and

. Tb monitor, assess and report on progress of the
above functions and objectives

. To strengthen political commitment to the
management , conservation and sustainable
development of all types of forests.

r Enhance the contribution of forests to the
achievement of the internationaliy agreed
development goals, including the Sustainable
Development Coais, and to the implementation
of the JohannAsburg Declaration on Sustainable
Development and the Plan of Implementation of
the World Summit on Sustainable Development,
bearing in mind the Monterrey Consensus of the
International Conference on Financing for
Development;

. Encourage and assist countries, including those
with low forest cover, to develop and implement
forest conservation and rehabilitation strategies,
increase the area of forests under sustainable
management and reduce forest degradation and
the loss of forest cover in order to maintain and

. improve their forest resources with a view to
enhancing the benefits of forests to meet present
and future needs, in partic-ular the needs of
indigenous peoples and local communities whose
livelihoods depend on forests;

r Strengthen interaction between the United
Nations Forum on Foresls and relevant regional
and subregional forest-reiated mechanisms,
institutions and instruments, organizations and
processes, with participation of major groups, as

identified in Agenda zr and relevant stakeholders
to facilitate enhanced cooperation and effective
implementation of sustainable forest management,
as well as to contribute tr: the work of the Forum

IPF/Iff Process (r995-zooo)
r The Intergovernmental Panel on Forests (IPF) and

the Intergovernmental Forum on Forests (lFF)
represent five years of international forest policy
dialogue.

r The lntergovernmental Panel on Forests (lPF),
established by the Commission on Sustainable
Development (CSD) for two years (1995-97) to
provide a forum for forest policy deliberations.

r Subsequently, in tggT ECOSOC established the
Intergovernmental Forum on Forests (lFF), for
three years (1997-zooo).

Global Objectives on tr'orests

Member States reaffirm the following shared global
objectives on forests and their commitment to work
globally, regionally and nationally to achieve progress
towards their achievement by zor5

The four Global0bjectives seek to:
r. Reverse the loss of forest cover worldwide through

sustainable forest glanagement (SFM), including
protection, restoration, afforestation arid
reforestation, and increase effoits to prevent
forest degradation;

z. Enhance forest-based economic, social and
environmental benefits, including by improving
the livelihoods of forest-dependent people;

3. Increase significantly the area of sustainably
managed forests, including protected forests, and
increase the proportion of forest products derived
from sustainably managed forests; and

-4. Reverse the decline in officiai development
assistance for sustainable forest management and
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mobilize significantly-increased new and

additional financial resources from all sources for

the implementation of SFM.

Non-legally Binding Instrument on All Tlpes of
Forests (NIBI)

r The Seventh Session of the UNFF adopted the

Non-Legally Binding Instrument on All Tlpes of

Forests on April zoo7.

o tt is the first time Member States have agreed to

an international instrument for sustainable forest

managernent.

r The instrument is expected to have a major impact

on international cooperation and national action

to reduce deforestation, prevent forest degradation,

promote sustainable livelihoods and reduce

poverty for all forest-dependent peoples.

r The instrument is voluntary and non-legally

binding

28.12. IUCN

IUCN was founded in October rg48 as the

International Union for the Protection of Nature (or

IUPN) following an international conference in

Fontainebleau, Fra\rce,

The organization changed its name to 'the
International Union for Conservation of Nature and

Natural Resdurces in t956 with the acronym IUCN

(or UICN) with its head quarters in Gland,

Switzerland.

Vision

Just world that vaiues and conserves nature.

Missionss

To influence, encourage and assist societies

throughout the world to conserve the integrity and

diversiry of nature and to ensure that any use of

natural resources is equitable and ecologically

sustainable.

IUCN supports scientific research, manages field

projects globally and brings governments, non-

government organizations, United Nations agencies,

companies and local communities together to develop

and impiement policy

IUCN Members include both States and non-

governmental organizations'

A neutral forum for governments, NGOs, scientists,

business and local communities to find practical

solutions to conservation and development challenges.

Priority Areas oF IUCN

o Biodiversity

r Climate change

r Sustainable energy

o Human well-being

r Green economy

Globat Initiative on Reducing land Degradation

The Giobai initiative on Reducing Land Degradation

aims to strengthen the implementation of existing

frameworks to prevent, halt, and reverse land

degradation within Gzo member states and globally,

taking into account possible implications on the

achievement of other SDGs and adhering to the

principle of doing no harm.

28.13. THE GLOBAL TIGER FORUM (GTT)

The Globai Tiger Forum (GTF) is an inter-
governmental and int-ernational body establishqd

with members from willing countriesto embark on

a worldwide campaign, common approach, promotion

of appropriate programmes and controls to save the

remaining five sub-species of tigers in the wild
distributed over 14 tiger range countries of the world.

Formed in 1994 with its secretariat at New Deihi, GTF

is the only inter-governmental & internationai body

campaigning to save the TIGER worldwide.

The General Assembly of GTF shall meet once in

three years.
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GoaI:

To highlight the rationale for tiger preservation and
provide leadership and common approach throughout
the world in order to safeguard the survival of the
tiger, its prey and its habitat.

Objectives:

. To promote a worldwide campaign to save the
tiger, its prey anrl its habitat;

. To promote a iegal framework in the countries
involved for bio-diversity conservation;

r To increase the protected area network of habitats
of the tiger and facilitate their inter passages in
the range countries;

. Tb promote eco-development programmes with
the participation of the communities living in and

, around protected areas;

r To urge countries to enter into relevant
conventions for conservation of tiger and
elimination of illegal trade;

r To promote and carry out scientific research to
generate infcrmation useful for tiger, it,s prey and
its habitat to disseminate such information in an
easily accessible manner;

r To promote qhe development and exchange among
themselves , of appropriate technololies and
training programmes for scientific wildlife
management;

. To encourage range countries to prepare and
implement their individual acrion flans for
protection and growth ofthe tiger population and
its prey base. Improvement of the habitat and
common preservation programme can be talen up
bilaterally by the range countries having adjoining
habitats, but their impiementation snoutO Ue
carried out separately by the respective range

. countries^

r To involve inter-governmental organisations in the
prote*ion of the tiger;

. To set up a participative fund of an appropriate
size to engender awareness in all places where

peopie consdme tiger derivatives for eliminating
such consumption of tiger products, and
identifying substitutes, in the interests of
conservati0n.

Glohal Tiger Initiative
An ailiance of governments, international agencies,
civil society, and the private sector united to save wild
tigers from extinction

Goals of GTI
r To silpport capacity-building in governments for

responding effectively to the transnational
challenge of illegal trade in wiidlife and for
scientifically managing tiger landscapes in the face
of mounting and varied threats;

. To c'urtail international demand for tiger parfs and
other wildlife that has been responsible for drastic
declines in tiger populations;

o To develop mechanisms for safeguarding hatritats
from development through pianning .smart,
green' infrastructure and sensitive industrial
development;

r To create innovative and sustainable financing
mechanisms for tiger landscapes including
protected areas;

r to build strong local constituencies for tiger
conservation through development of economic
incentives and alternative livelihoods for local
people;

. To spread the relognition among governrnrnts,
international aid agencies and the public that tiger
habitats are high-value diverse ecosystems with
the potential to provide immense benefits_both
tangible and intangible

28.14 THE STOCKHOLM CONVENTION
ON POP

The Slockhokn Convention on persistent Organic
Pollutants was adopted at a Conference of
Plenipotentiaries on ze May aoor in Stockholm,
Sweden and entered into force on r7 May zoo4,
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pok
Persiste*t Organic Pollutants (POPs) are organic
ctremical zubstances, that is, they are carhnlbased.
They po.ssss a particular combinatbn of physical and
clremical properties such that, ance released into the
environment, tlrey:

r remain intact for exceptionally long periods of
time (sranyyearsJ;

r become widely distributed throughout the
environment as a result of natural processes

invoMag soil, water and, most notably, air, long
range enrriranmert transport {LRET).

r accumulate in the fatty tissue of living crganisms
including humane, and are found at higher
concentrations at higher levels in the food chain;
afid

. are toxic to both humans and wildlife.

. Exposure to POPs can lead ts cancer, damage to
central & peripheral nerrous systems, diseases af
immune Bystem, reproductive disorders and
interference with normal infant and child
development.

In addition, POPc concentrate in livin6 organiams
through another process called bioaccumulation.
Though not saltble in water, POPs are rdadily
absorbed in fatty tissue, where concentrationq can
become magnifjed by up to 7o,ooo times the
background_levels.

Th,e rz initial BOPc

' Initially, tnrefue POPoharae becr recognized as causlng

adverse.effecte on humans and the ecosystem and
these can be placed in 3 categories:

r. Pesticides: aldrin, chlcrdane, DDT, dieldrin,
. endrin, heptachlor, he*achlorobeneene, mircx,

toxaphene;

a; Industrial -chemicals: hexachlorcbenzene,' 
polychloriuatid biphrcnyls (PCBs); and

3.'By-products: hexachlmobenzene; polphlorinated
dibenzo-p-dioxins and polychlbrinated
dibenzofurans (PCDDIPCDF), and PCBs.

The new PtOPs under the Stockholm Convention
Nine newPOPs

At its fourth meeting held in aoog, the CoP adopted

amendments to Annexes A, B and C to the Stockholm

Convention to list nine new persistent organic
pollutants.

r. Pesticides: chlordecone, alpha hexachloro-
cyclchexane, beta hexachlorocyclohexane,
lindane, pentachloro benzene;

z, Industrial chemicals; hexabromobi phenyl,

hexabromodi phenyl ether and heptabro-
modiphenyl ether, pentachloro benzene,
perfluarooctane sulfonic acid, its salts and
perfluoro octane sulfonyl fluoride, tetrabromo di
phenyl ether and pentabromo di phenyl ether; and

3. By-products: alpha hexachlorocyclohexane, beta

hexachlororyclohexane and pentachloro benzene.

Endosulfan

At its fifth meeting hetd in zot1, the CoP adopted an

amendment to Annex A to the Stockholm Convention

to list technical endosulfan and its related isomers

with a specific exemption.

India and POPs

r India had ratified the Stockholm Convention on

zoo6 as per Article eS(4), which enabled it to keep

itself in a default "opt-out" position such that
amendments in various Annexes of the convention

cannot be enforce&on it unless an instrumen!,of
ratification/ acceptance/ approval-gr accessiontis

explicitly deposited with UN depositary.

r MoEFCC had notified the 'Regulation of Persistent

Organic Follutants Rules, on March zorS under the
provisions of Environment (Protection) Act, 1986.

r The regulation inter alia prohibited the
manufacture, trade, use, import and export seven

chemicals namely (i) Chlordecone, {ii)
Hexabramobiphenyl, (iii) Hexabromodiphenyl
ether and Heptabromodiphenylether (Commercial
octa-BDE), (id Tetrabromodiphenyl ether and
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Pentabromodiphenyl ether (Commercial penta-

BDE), (v) Pentachlorobenzene, (vi)
Hexabromocyclododecane, and (vii)
Hexachlorobutadiene, which were already listed

as POPs under Stockholm Convention.

r It also indicates the resolve of the Government to
take action on POPs by implementing control
measures, develop and impiement action plans for
uninteltionally produced chemicals, develop

inventories of the chemicais'stockpiles and review
as well as update its National Implementation Plan

(NIP),

r The ratification process wouid enabie India to
access Global Environment Facility (GEF) financial

resources in updating the NIP.

r The Cabinet further delegated its powers to ratify
chemicals under the Stockholm Convention to
Union Ministers of Externai dffairs {MEA) and
(MEFCC) in respect of POPs already regulated
under the domestic regulations thereby
streamlining the procedure.

28.T5 BASEL CONVENTION
The Basel Convention on the Controi of
Transboundary l{ovements nf Hazardous Wastes and

their Disposai was adopted on zz March 1989 \y the
Conference of Plenipotentiaries in Basel, Switzerland,
in response Jo a public outcry following the discovery,

in the rg8os, in Africa and other parts of the
developing world of deposits of toxic wastes imported
from abroad.

Objective

To protect human heaith and the environment
against the adverse effects of hazardous wastes. Its

scope of application covers a wide range of wastes

defined as uhazardous wastes" based on their origin
andfor.composition and their characteristics, as well
as two types of \i/astes defined as "other wastes" -

household waste and incinerator ash.

Principal aimsr

r The reduction ofhazardous waste generation and

the promotion of environmentally sound
management of hazardous wastes, wherever the
place of disposal;

r the restriction of transboundary movements of
hazardous wastes except where it is perceived to
be in accordance with the principles of
environmentally sound management; and

. a reguiatory system applying to cases where
transboundary movements are permissible.

Waste under the Basel Convention

Wastes are substances or objects which are disposed

of or are intended to be disposed of or are required
to be disposed of by the provisions of national law.

Annex

Annex I of the Convention, as further clarified in
Annexes ViII and IX, lists those wastes that are
classified as hazardous anC subject to the control
procedures under the Convention.

Annex U of the Convention identifies those wastes
that require special consideration (known as "other
wastes", and which primarily refer to household
wastes).

Examples of wastes regulated by the Basel Convention

o Biomedical and healthcare wastes

o Used oils

r Used lead acid batteries

r Persistant Organic bollutant wastes (POPs wastqs),

r Polychlorinated Biphenyls (PCBs)--

r Thousands of chemical wastes generated by
industries and other consumers

28.16 ROTTTRDAM CONVENTION
r It was adopted in ig98 hy a Conference of

Plenipotentiaries in Rotterdam, the Netherlands
and entered into force on z4 February 2oo4.

r The Convention cieates legally binding obligations
for the implelnentation of the Prior Informed

ffi 
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Consent (PIC) procedure. It built on the voiuntary

PIC procedure, initiated by UNEP and FAO in tg8g

and ceased on 24 February zoo6.

r The Convention covers pesticides and industrial

chemicals that have been banned or severely

restricted for health or environmental reasons by

Parties and which have been notified by Parties

for inclusion in the PIC procedure.

Objectives:

. to promote shared responsibility and cooperative

efforts among Parties in the international trade of

certain hazardous chemicals in order to protect

human health and the environment from potential

harm;

.r to contribute to the environmentally sound use

of those hazardous chemicals, by facilitating
information exchange about their characteristics,

by providing for a national decision-making
process on their import and export and by

disseminating these decisions to Parties.

Annex III Chemicals

r The chemicals listed inAnnex iII include pesticides

and industriql chemicals that have been banned

or severely restricted for health or environmental

reasons by two or more Parties and which the

Confereince of the Parties has decided to subject to

the PIC procedure,

o There are a total of 43 chemicals listed in Annex

III, 3z are pesticides (including 4 severely

hazardous pesticide formulations) and rt industrial

chemicals.

One notification from each of two specified regions

triggers consideration of addition of a chemical to

.dnnex III of the Convention. Severely hazardous

pesticide. formulations that present a risk under

conditions ofuse in developing countries or countries

with economies in transition may also be proposed

for inclusion in Annex III'

CHEMICAT SAFETY
. Government has notified two rules viz.

Manufacture, Storage and Import of Hazardous

Chemicals Rules, tg8g and Chemicai Accidents
(Emergency Planning, Preparedness and
Response) Rules, 1996 for ensuring chemical

safety in the Country. These Rules delineate the

criteria for identification of Major Accident
Hazard (MAH) unit, As per these Rules, an off-

site emergency plan for a district having MAH
unit is required to be in place so as to mitigate
the impact of chemical accidents. As per the
information received from various Sate and

Union Territories, there are 1,861 MAH units in
the Country, located in 3o3 districts.

28.17. UNCCD
o Established in 1994, UNCCD is the sole legally

binding international agreement linking
environment and development to sustainable land

management.

o The UNCCD is particularly committed to a

bottom-up approach, encouraging the
participation of local people in combating
desertification and land degradation.

r The United Nations Convention to Combat
Desertification (UNCCD) is one of the Rio

Conventions that focuses on desertification, land

degradation and drought (DLDD).

r 'Desertification'as defined in the UNCCD refers to

land degradation il the drylands (arid, semi arid
and dry sub humid regions) resulting from varisus

factors and does not connote spread or expansion

of deserts.

r UNCCD with t94 Parties is a unique instrument
that recognises land degradation as an important
factor affecting some of the most l'uinerable
people and ecosystems in the world.

r The convention aims at adaption and can, on

implementation, significantiy contribute to

achieving the Sustainable Development Goals
(SDGs), as well as sustainable development and
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poverty reduction by means of arresting and
reversing land degradation.

r The convention promotes sustainable land
management (SLM) as solution to global
challenges. Land degradation is long-term loss of
ecosystem function and productivity caused by
disturbances from which the land cannot recover
unaided. While Sustainable Land Nlanagement is
focused on changes in land cover/iand use in order
to maintain and enirance ecosvstems functions
and services.

UNCCD COP r4
r The l4thconference of the Parties to the UN

Convention to Combat Desertification (UNCCD
COP t+) convened in New Delhi, India, Septernber
2019.

r The adopted decisions included guidance on how
to implement four thematic policy frameworks
approved at the last COP, addressing drought,
gender, sand and dust storms, as well as
desertification, land degradation and drought
(DLDD) as a driver for migration,

r The COP aiso agreed to include land tenure as a
new thernatic area under the Convention.Other
initiatives iaunched at COP r4 included: a road
map for scaling up the Africa-led Great Green Wall
Initiative to reqtore roo million hectares of land
and create ro million green jobs by zo3o; the new
UNCCD interactive Drought Toolbox that serves ro
strengthqn countries' preparedness and resilience;
and an international coalition on sand and dust
storms aimed at mitigating their transboundary
impacts on human health, the environment and
key economic sectors.

r India announced its commitment to enhance
implementation of the LINCCD through, among
other actions: establishing a center of excellence
to promote South-South exchange; raising its zo3o
land restoration target from er million hectares to

.26 million hectares; and taking into consideration
land-based solutions for climate action and
biodiveisity conservation and the mutually
supportive implementation of the three Rio
conventions.

28.18. INTERNATIONAL WHALING
COMMTSSION

r The international Whaling Commission is the
global intergovernmental body charged with the
conservation of whales and the management of
whaling with headquarters in Cambridge, United
Kingdom.

r It was set up under the Internatir:nal Convention
far the Regulalion of Whaling which was signed

in Washingtcn DC on znd December 1946

Preamble

To provide for the proper conservation of whale
stocks and thus make possible the orderly
development of the whaling industry.

r Main duty

r To keep under review and revise as necessary the
measures laid down in the Schedule to the
Convention which govern the conduct of whaling
throughout the world.

r These measures, among other things, provide for
the complete protection of certain species;
designate specified areas as whale sanctuaries; set
limits on the numbers and size of whales which
may be taken; prescribe open and closed seasons

and areas for whaiing; and prohibit the capture of
suckling calves and female whales accompanied
by calves.

o The compilation of catch reports and other
statistical and biological records is also required.

r In 1986 the Commlssion introduced zero catpfr
limits for commercial whaling. Thj-s provision is

still in place today, although the Commission
continuas to set catch limits for aboriginal
subsistence whaling.

r As well as keeping whale catch limits under
review, the Commission works to promote the
recovery of depleted whale popuiations by
addressing a range of specific issues. These include

ship strikes, entanglement events, environmental
concerns and establishing protocols for whale
watching.
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28.19. VIENNA CONVENTION
. Vienna convention adopted in the year tg85 and

entered into force in 1988.

. It acts as a frarnework for the internationai efforts
to protect the ozone layer however it does nct
inciude legally binding reduction goals for the use

of CFCs.

r The Vienna Convention for the Prolection of the

Ozone Layer and its Montreai Protocol on
Substances that Deplete the Ozone Layer are
dedicated to the protection of the earth's ozone

layer. With r97 parties, they are the most u,idely
ratified treaties in United Nations historv.

Montreal Protocol

o The Montreal Protocol on Substances that Deplete

the. Ozone Layer was designed to reduce the
production and consumption of ozone depleting
substances in order tc reduce their ai:undance in
the atmosphere, and thereby protect the earth's

fragile ozone Layer.

r The treaty was opened for signature on September

16, r9B7 and entered into force onJanuary r, 1989,

followed by a first meeting in Helsinki, May 1989.

Since then, it has undergone seven revisions, in
rggo (l,ondon\, rggr (Nairobi), rggz (Copenhagen),

1993 (Bangkok), rgg5 (Vienna), rggT (Montreal),

and 1999 @eijing).

India and?rotection of Ozone Layer

r India became a Party to the Vienna Convention for
the Protection of Ozone Layer on rg June rggr and

the Montreal Protocol on substances that deplete

the ozone layeron r7 September rg9z.

. Consequently, it ratified the Copenhagen, Montreal
and Beijing Amendments in zoo3.

r India produces CFC-rr, CFC-rz, CFC-rr3, Halon-

tztt, HCFC-zz, Halon-r3or, Carbontetrachloride
(CTC), methyl chioroform and methyi bromide.
These ozone Depleting Substances (ODS) are used

in refrigeration and air conditioning, fire fighting,
electronics, foams,aerosol fumigation applications.

r A detailed India Country Programme for ptrase out
of ODS was prepared in rg93 to ensure the phase

out of ODS according to the national industrial
development strategy, without undue burden to
the consumers and the industry and for accessing

the Protocol's Financial Mechanism in accordance

with the requirernents stipulated in the Montreal
Protocol.

r 'II-re Ministry of Environrnent and Forests
established an Ozone Cell and a steering
committee on the Montreai Protocol to facilitate
implementation of the India Country Programme
for phasing out ODS {ozone depleting substances)
productiorr by zoto.

c In order to meet the objectives of the Protocol, the
Indian government has granted fuil exemption
from payment of Customs and Central Excise
Iluties on import of goods designed exclusively for
non-ODS technology.

r India has also been facilitating implementation of
the Montreal Protocol in South and South East

Asia and the Pacific regions.

28.20. KIGALI AGREEMENT
r TWenty-Eighth Meeting of the Parties to the

Montreal Protocol on Substances that Deplete the
Ozone Layer held in Kigali, Rwanda amended the
lgBT Montreal Protocol to phase out
Hydrofluorocarbons (HFCs).

r Chlorofluorocarbons {CFCs) were discontinued
under the Montreal Protocol when scienlists
realised they were destroying the ozone iayef.i

r HFCs were introduced in the rggos as an

alternitive to replace chemicals that had been

found to erode the ozone layer, but turned out to
be catastrophic for giobal warrning.

r HFCs - though they are greenhouse gases like
carbon dioxide, methane and nitrous oxide - are

not dealt with under the Paris Agreement but

under the Montreal Protocol.

o The elirnination of HFCs could reduce global

warming by o.5 degrees by etoo, according to a
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2or5 study by the Institute for Governance and

Sustainable Development.

. However, swapping HFCs for alternatives such as

ammonia, water or gases called hydrofluorooiefins
could prove costly for deveioping countries with
high summer temperatures, such as India.

r The Kigali Agreement for HFCs reduction will be'

binding on countries from zorg.

o Under legaily binding Kigali Amendment, 197

countries have agreed to a timeline to reduce the
use of IIFCs by roughly 85o/o oftheir baselines by
2045.

r Group t - Developed countries must reduce their
use of HFCs by ro percent by zorg from zorr-zor3
levels, and then by 85 percent by ao36.

r A second group of developing countries, including
China and African nations, are committed to
launching the transition in zoz4.

r A reduction of ro percent compared with zozo-
eozz ievels should be achieved by zoeg, to be

extended to 80 percent by 2o45.

r A third group of developing countries, which
include India, Pakistan, Iran, Iraq and Arab Gulf
states, rnust begin the process in zoa8 and reduce
emissions iry ro percent by zo3z fram zor,4-zaz6
levels, and theh by 85 percent by 2a47.

c Kigali agreement ratified in zozr.

28.20.1. kidia phase out hcfc r4r b
r India has successfuliy achieved the complete phase

out of Hydrochlorofluorocarbon (HCFC)-r4r b

r HCFC-r4rb is a chemical used mainiy as a blowing
agent in tire production of rigid polyurethane (PU)

foams and one of the most potent ozone depleting
chemical after Chlorofluorocarbons (CpCs).

o Neariy, 5o 0lo of the consumption of ozone
depleting chen:icals in the country was

' attributable to HCFC-r4r b in the foam sector.

r The polyurethane foam sector has links with
important economic sectors related lo buildings,
cold storages and cold chain infrastructure,
automobiles, commercial refrigeration, domestic

appliances such .as refrigerators, water geysers,

thermo ware, office and domestic furniture
applications, specific high value niche applications

etc.

r HCFC-r4rb is not produced in the country and all

the domestic requirements are met through
imports. MoEFCC prohibited import license for
HCFC-r4rb under Ozone Depleting Substances
(Regulation and Conrol) Amendment Rules, zotg
issued under the Environment (Protection) Act,

1986.

e Simultaneousiy, the use of HCFC-r4r b by foam
manufacturing industry has also been closed

under the Ozone Depleting Substances (Regulation

and Control) Amendment Rules, zor4.

r The Ministry adopted a structured approach to

engage u,ith foam manufacturing enterprises for
providing technical and financial assistance in
order to transition to non-ODS and low GWP

technologies under HCFC Phase out Management
PIan (HPMP).

o The phase out of HCFC-r4rb from the country has

twin environmental benefits viz. (i) assisting the
healing of the stratospheric ozone layer, and (iil
towards the climate change mitigation due to
transitioning of foam manufacturing enterprises
at this scale under HPMP to iow globai warming
potential alternative technologies.

28.2I. GLOBALLY IMPORTANT
AGRICULTURAL HERITAGE SYSTEMS
The FAO recognizes the agriculturai heritage regions

of the world under a programme titled Globally
Important'Agricultural Heritage Systems (GIAHS).

The purpose of GIAHS is to recognize "Remarkable

land use systems and landscapes which are rich in
globally significant biological diversity evolving from
the co-adaptation of a community with its
environment and its needs and aspirations for
sustainable development".

In our country so far the following sites have received

recognition under this programme:

r. Traditional Agricultural System, Koraput, Odisha
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e. Below Sea Level Farming System, Kuttanad.

Kerala

In the Koraput system, women have played a key role

in the conservation of biodiversity. The Kuttanad

system was deveioped by farmers over 15o years ago

to ensure their food security by learning to cultivate

rice and other crops beiow sea level. The Kuttanad

System is now attracting worldwide attenticln since

one of the effects of global warming is sea level rise'

It has therefore been an act of vision on the part of

Kerala government to have decided to set up an

Internationai Research and Training Centre for Below

Sea Levei Farming in Kuttanad.

28.22. MINAMATA CONVENTION

The Minamata Convention on Mercury is a global

treaty to protect human health and the environment

from anthropogenic emissions and releases of
mercury and mercury compounds. lt was adopted in

zor3 in Kumamoto, Japan. It also controls the trans-

boundary movement of mercury. It daes not incJude

natural emissions of mercury^

Mercury is considered to be one of the most toxic

metals known, Once released into the environment,

mercury bio-accumulates and bio-magnifies up in the

food chain, an{ easitry enters the human body and

impact$ the nervous system.

The Minamata Convention requires that
party natjons:
r Reduce and where feasible eliminate the use and

release of mercury from artisanal and small-scatre

gold mining.

r Control mercury air emissions frorn coal-fired
power plants, coal-fired industrial boilers, certain

non-ferrous metals production operations, waste

incineration,and cement production.

r Phase-out or take measures to reduce mercury use

in certain products such as batteries, switches,

lights, cosmetics, pesticides and measuring

devices, and create initiatives to reduce the use of

mercury in dental amalgam.

r Phase out or reduce the use of mercury in

manufacturing processes such as chlor-alkali
production, vinyl chloride Inonomer production,

and acetaldehyde Production.

o In addition, the Convention addresses the supply

and trade of mercury; safer storage and disposal,

and strategies to address contaminated sites.

r The Ccnvention inciudes provisions for technical

assistance, information exchange, public

alt"arenes$, arrd research and monitoring. It also

requires Parties to report on measures taken to

implement certain provisioris. The Convention will
be periodically evaluated to assess its effectiveness

in meeting its objective of pratecting human

health and the environment from mercury
pollution.

The Minamata Convention entered into force on

August eor7. The first CoP to the Minamata
Convention on Mercury {COPr) took place in
September 2o7Z at the International Conference

Centre in Geneva. The COP z rn'ill take place in
November zotS in Geneva, Switzerland

The Union Cabinet has approved the proposal for

ratification of Minamata Convention on Mercury
along with flexibilitl for continued use of merc.qry-

based products and processes inv-glving mercury

compound up to 2025 and depositing the instrument

of ratification enabling India to become a Party of the

Convention.
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29.I. TOXICOLOGY EFFECTS

Eco-toxicoiogy is "a study of the effects of released

pollutants on the environmeiit and or: the biola that

inhabit it.

29.1.1. Rem

It gives an indication of biol,rgical damage. lt is an

estirnate of the amount of radiation of any type which

produces the same biological irSury in Inan as that

resulting from the absorption of a given amount of
X-ray radiation or gamma radiation.

2g.t.2.Iodine - r+
Iodine - r3r produced by nuclear tests is passed to

vegetation and then appears in milk of the cattle that

consume the bontaminated vegetation and is passed

to humans. lodine-r3r causes serious clamage to

thyroid gland, especially among children.

About 990/o of long-term radioactivity frorn either

strontium or radium taken iato the human body is

found in the br;nes.

29.1.3. Lead

Lead is highly toxic to plants and animals including

man. Lead generally affects children more severely

than adults. Lead poisoning causes a variety of

syrnptoms. These inciude liver and kidney damage,

reduction in hemoglobin formulation, mental

retardation and abnormaliry in lertilitl and

pregnancy. Syarptoms of chronic lead-poisoning are

of three general types.

Gastrointestinal troubles - most common in industrial

workers includes intestinal stress.

Neuronruscular effects - cnllectiveiy called lead palsy,

and impairn:ient of muscle metabolism resulting

into residual paralysis and muscular atroph)'.

Central nervous system effects - CNS syndrorne - a

panopiy of nervous system disorders, they may

lead to delirium, convulsions coma ancl death.

29.r.4. Mercury

This is the most common and most toxic in water

bodies. It oc(urs in water as monomethyl mercury.

Most industrial effluents have mercury. Methyl

mercury vapours cause.fatal poisoning.

High levels nf mercury in fish stocks have been fqun*l

mainly in coaslal areas. L{umbai, Kolkata, Karwar (in

Karnataka) and North Koel (in Bihar) are some of the

severely affected areas.

The recent popularity of energy efficient compact to

fluorescent lamps or CFLs has added another

dimension to the controversy.

Tcxicity of mercury is much greater than any cther

substance, about looo times more potent than

colchicines.
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ag.l.s.Fluorine

It occurs in nature as fluoride, in air, soil and water.

Fluorisis is a common problem in several states of the

country ciue to intake of high fluoride content water.

Fluorides cause dental fluorisis, stiffness of joints
(particularly spinal corcl) causing humped back. Pain

in bones arrd joint and outward bending of legs from
the knees is called Knock-Knee syndrome. In cattle,

fluoride intake causes stainilrg, mottling and abrasion

of teeth, lameness and decrease in milk production.

29.1.6. DDT

Toxic pesticides as BHC, PCB, DDT etc., are not easily

degraded and are long-lasting in the environment.
Their concentration therefore goes on increasing in
water and soil with successive applications.

DDT'was sprayed for many years on marshes to

control mosquitoes.

The DDT has bio-magnified from water to fish eating

birds and humans. DDT is known to depress the

activity of estrogen, the female sex hormone and

testosterone, male sex hormone. Fish die due to
eating of DDT-killed insects; turtles die because of
eating DDT-killed fish and so on. DDT deposited in
butter fat of milk is a potential danger to infants.

The end result of DDT use is that whole population of
predatory birds such as the fist hawk (osprey) and of
detrirus feeders as fiddier crab are wiped out. Birds

are more vulnerable as DDT interferes with egg shell

formation by causing a breakdown in steroid
hormones which results in fragile eggs that break
before the young can hatch.

29.r.7, Lead in Paints

. Modern houses are full of harmful chemicals. One

ofthem is lead, present in paints.

r Though several countries have banned the use of
this substance India is yet to do so, which is why
paint makers use them.

o Inhaling lead dust like opening or closing windows

is the most common source of lead poisoning.

r The human body is m,i designed to process lead.

Young children are particularly vulnerable to lead

as it can damage the central nervous system and

the brain,

r If lead is so poisonous why do paint makers

continue to use it? Using lead susbtitutes increases

the cost and also reduces paint performance.

29.1.8. Transfat
r Transfats are formed during the process of

addition of hydrogen atoms to oils, a process

which industry prefers as it keeps the oil from

turning rancid and ensures a longer shelf life.
(E.g trans-fatty acid in vanaspati).

r Transfats are associated with a host of serious

health problems ranging from diabetes to heart

disease to cancer.

r The health ministry in zooS came out with a

notification for labelling food including trans fats.

r Junk food high in transfats, salt and sugar, junk
food gives no nutrition. In fact, getting addicted to

it is making the young vulnerable to hypertension,

heart diseases, diabetes and obesity.

o The Food Safety and Standards Authority of India
(FSSAI) has stated that all food items should

contain less thas z0lo oftrans fat fromJan zozz.

r World Health Organization released REPLACE, a

step,-by-step guide for the eiimination of
industrially-produced trans-fatty acids from the

global food supply.

ag.l,g. High Caffeine In Energ"y Drinks
. Energy drinks are in controversy because of its

high caffeine content. Most of these brands have

upto 3zo ppm of caffeine in them. These drinks

are marketed as an instant source of energy.
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r The manufacturers claim that it is the combination

of caffeine, taurine, giucoronolactone, vitamins,

herbal supplements, and sugar or sweeteners that

gives the energy.

r According to study reports, it is the sugar that

gives the energy rush, the caffeine only gives a

'feeling' of energy.

. Energy drinks fall under the category of

'Proprietary foods' in the Prevention of Food

Adulteration (PFA) Act of 1954.

r An amendment in the PFA act 2oo9 ensured that

caffeine in energy drinks should be capped at r45

ppm, the limit that was set for carbonated

beverages.

r However, Red Bull managed to get a stay order on

the amendment of the PFA act it: zoro and since

then the energy drink market is expanding

unregulated.

r The Food Safety and Standards Authority of India

(FSSAI) is currently making regulations on enerSy

drinks.

2g.1.ro. Pesticide In Human Blood

r Pesticides are Lommonly used in India but this

comes at great cost to human health. It found that

r5 different pesticides in the zo blood samples

tested from four villages in Punjab.

Testing Of Pesticide Toxicity

r A1l pesticides are tested to establish toxicity - a

dose necessary to produce a measurable harmful

effect, it is usually established through tests on

mice, rats, rabbits and dogs.

r Results are then extrapolated on humans, and safe

. exposure levels predicted.

r The value commonly used to measure acute

toxicity is LD 5o (a lethal dose in the short term;

the subscript 5o indicates the dose is toxic enough

to kill 5o per c€nt of lab animals exposed to the

chemical). LD Ss values are measured zero

onwards; the lower the LD 50 the more acutely

toxic the pesticide.

r To illustrate, comparison of DDT * most used in

india up to the early 199os * with monocrotophos,

currently most used.

. DDT'S LD 5o is rr3 mg/kg; monocrotopilos, 14

mg/kg. But never forget that lower LD 50 means

higher acute toxicitY.

o Pesticides once ingested, accumulate in the body

fat or pass through. Organochiorine pesticides, for

instance, accumulate in body fat and blood lipids.

These fat-soluble chemicals persist in the body for

many years.

29.2. DISEASES CAUSED BY ENVIRON.
MENTAL DEGRADATION

a) Minamata disease

r Minamala disease was first discovered in

Minamata city in Kumamoto prefecture, Japan in

1956.

r It was caused by the release of methyi mercury in

the industrial wastewater from the Chisso

Corporation's chemical factory, which continued

from r93z to t968.

r It is aiso referred to as Chisso-Minamata disease,

is a neurological syndrome caused by severe

mercury Poisoning;r .:
r Symptoms include ataxia, numbness in the hands

and feet, general muscle weakness, narrowing of

the {ield of vision and damage to hearing and

speech. In extreme cases, insanity, paralysis,

coma, and death follow within weeks of the onset

of symptoms. A congenital form of the disease can

also affect fetuses in the womb.

r This highly toxic chemical bioaccumulated in

shellfish and fish in Minamata Bay and the

Shiranui Sea, which when eaten by the local

I
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popuiace resuited in mercury poisoning. While
cat, dog, pig, and human deaths continued over

more than 30 years, the government and company

did little ro prevent the pollution.

b) Yokkaichi asthma

r Disease occurred in the city of \bkkaichi in Mie
Prefecture, Japan between t96o and rg7z.

. The burning of petroleum and crude oil released

large quantities ofsulfur oxide that caused severe

smog, resulting in severe cases of chronic
obstructive pulmonary disease, chronic bronchitis,
pulmonary emphysema, and bronchial asthma
among the local inhabitants.

c) Itaiitai disease

. Itai-itai disease was the documentecl case of rn;rss

cadmium poisoning in Toyama prefecture, Japan,
starting around r9rz.

r The cadmium poisoning caused softening of ihe
bones and kidney faiiure.

r The cadmium was released into rivers by mining
companies. in the mountains. The mining\
companies were successfully sued for the dar;;age

d) Blue baby syndrome

r It is believed to be caused L r high nitrate
contamination in ground waler resulting in
decreased oxygen carrying capac;-y of hemoglobin

in babies leading to death.

r The groundwater is thouglrt to be contaminated

by leaching of nitrate generated from fertilizer
used in agricultural lands and wasti: dumps

'. It may also be related to some pesticides (DDT,

PC'Bs etc), which cause eco toxicological protrlems

in the food chains of living organr_:ns, increasing

BOD, which kills aquatic animals

e) Pneumoconiosis

r The coal miners are frequently caught by the black

lung disease, which is also called as

Pneurnoconiosis

. Pneumoconiosis is caused due to the deposit of
coal dust in the lungs of coal miners, leads to a
serious iung disease called as Black Lung disease.

f) Asbestosis

r Workers working in the asbestos industry are
caught by the serious lung disease called as

asbestosis.

g) Silicosis

. It is caused due to the deposit of silica in the lungs
of workers working in silica industries or at the
sand blasting sites

h) Emphysema

e The breaking down of sensitive tissue of lungs due

to air pollution and smoke of cigarette is called as

Enrphysema. Once this disease happens, the iungs

cannot expand and contract properly

i) Sick Building Syndrome (SBS)

o Sick building syndrome (SBS) is a combination of
ailments (a syndrome) associated with an

I
individual's place of work or residence. 'l

r Most of the sick building syndrome is related to
p,)nr indoor air quality.

o Sick building causes are frequently pinned down
tc flaws in the heating, ventilation, and air
conditioning (HVAC) systems. Other causes have

been attributed to contaminants produced by out
gassing of some types of building materials,
volatile organic compounds (VOC), molds,
improper exhaust ventilation of ozone, light
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industrial chemicals used within, or lack of
adequate fresh-air intake air filtration

29.3. MISCELLANEOUS TOPICS

29.3.r. International Standards and Envirorment

r The ISO r4ooo environmental management

standards exist to help organizations

r Minimize how their operations (processes etc.)

negatively affect the environment (i.e. cause

adverse changes to air, water, or land)

r Comply with applicabie laws, regulations, and

other environmentally oriented requirements,

r Continualk improve in the above.

o ISO r4ooo is similar to ISO gooo quality
management in that both pertain to the process

of how a product is produced, rather than to the

product itself.

o As with ISO gooo, certification is performed by

third-party organizations rather than being

awarded by ISO directly.

r The ISO rgorr audit standard applies when

auditing for bot\ gooo and r4ooo compliance at

once,

o List of ISO,r4ooo series standards

r ISO 14oor Environmental management

systems-Requirements with guidance for use

r ISO r4oo4 Environmental management

systems-General guideiines on principles,

systems and support techniques

. ISO 14o1S Environmental assessment of sites

and organizations

o. ISO 14o2o series (r4ozo to r4oz5)
Enviropmental labels and declarations

r ISO 14030 discusses post production
environmental assessment

r ISO r4o3r Environmental performance
evaluation-Guidelines

r ISO r4o4o series (t4o4o to r4o49), Life Cycle

Assessment, LCA, discusses pre-production

planning and environment goal setting.

. ISO 14o5o terms and definitions.

r ISO 14o6z discusses making iniprovements to

environmental impact goals.

r ISO 14o63 Environmentai communication *
Cuidelines and examples

r ISO r4o64 Measuring, quantifying, and

reducing Greenhouse Gas emissions.

r ISO rgori which specifies one audit protocol

zg3.z. The National Wastelands Development
Board (N1{IDB)

r The National Wastelands Development Board
(NWDB) was set up under the Ministry of

Environment & Forests in t985 with the objective

of

r to increase tree and other green cover on

wastelands,

. to prevent good land from becoming wasteland,

and

r to formulate within the overall nodal policy,

perspective plans and programmes for the

management and devplopment of the wastelands

in the country. "i

. In 1992, the Board \,vas transferreO to itre Ministry
of Rural'Development, putting under a New

Department of Wastelands Development under the

charge of a Minister of State.

2g.3.3.Bioassay

r Bioassay is a test in which organisms are used to

detect the presence or the effects of any other

physical factor, chemical factor, or any other type
of ecological disturbance.
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. Ilioassays are ver), common in pollution studies.

Ilioassays can be conducted by using any type of
organisms. However, the fish and insect bioassays

are very common.

r The aim is to find out either lethal concentration

or effective concentration causing mortality or

other effects.

r Ultimately they are to be used for determination

of safe concentration of a chemical or maximun'r

acceptable toxicant concentration (MATC).

r The organism is exposed to different
concenfations of a toxicant for a definite period

and mortality, behavioral change or other signais

of distress are noted periodically.

r Out of three fypes, static bioassay test is designed,

where the organisms are exposed to the same

toxicant solution for the whole experimental
period, The other two are, renewal bioassay and

fl ow-through bioassays.

29.3.4. Greeenwashing

r Greenwashing refers to a range of activities that
companies or even countries indulge in to present

misleadinqor dubious claims about their climate

action.

r Also known as, green sheen, greenwashing is an

attempt to capitalize on the growing demand for

envirorrmentally sound products.

e Greenu,ashing helps in boosting the image of the

entity and help them garner benefits for things

they do nothing against climate change.

r Prevalence of greenwashing: Greenwashing in the

context of net-zero targets is being pursued by

many corporations and sub-national governments.

. Governmenls: Developed countries are often

accused of greenwashing their normal business

investments in developing countries.

r They also greenwash their bilateral aid by

highlighting climate co-benefits of the financial

flows.

. Companies: The Volksr,r'agen scandal, in which the

German car company was found to have been

cheating in emissions testing of its supposedly

green diesel vehicles, was a case of greenwashing.

r Several other multinationai corporations,
including oil giants like Sheil and BP, and Coca

Cola have faced accusations of greenwashing.

,t
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r Warm-blooded is a term to describe animai
species which have a relatively higher blood

temperature, and maintain thermal homeostasis

prirnarily through internal metabolic processes.

Examples: Mamrnals and birde.

r Cold-blooded is a terin often used to refer to
animals that dc not use their metabolism to
maintain body temperature. Examples: reptiles,

insects, arachnids, aniphibians and fislt

r Aestivation is a state of animal dormancy,

chatacteriz.ed by inactivity and a lorvered
metabolic rate that is entered in response to high

t(imperatures and arid conditions. It takes place

during times of heat and dryness, the hot dry
s.eason, which is often but not necessarily the
summer months. invertebrate and vertebrate

animals are known to enter this state to avoid

damage from high temperatures and the risk of

desiccation. Both terrestrial and aquatic animals

undergo aestivation.
\o Hibernation is a state of inactivity and metabolic

depression in animals, characterized by lower
body temperature, slower breathing, and lower
metabolic rate. Hibernating animals conserve

food, especially during winter when food supplies

are limited, tapping energy reserves, body fat, at

a slow rate. It is the animal's slowed metabolic rate

which ieads to a reduction in body temperature

and not the other way around.

r Reforestation Is the restocking of existing forests

and woodlands which have been depleted

r Afforestation is the establishment of a forest or

stanC of trees in an area where there was no

forest

r Deforestation is the removal of a fcrrest or stand

oftrees where the ]arid is thereafter converted to

a non forest use.

L ffi..Sffiffi,N\$'

. Forest cover is the prese'nce of trecs on lands

more than One hectare iil i'trea lr ith a trer' canc,pv

ofmore than ro percent, irrespective oftlrinership
and legal status,

e Tree cover comprises the tree patches outside

forest area and exclusive of forest cover that has

iess than a minimum map-able area of one

heclare.

r Agroforestry Is an integrated approach of using

the interactive benefits from combining trees and

shrubs with crops and iivestock. lt combines

agricultural and forestry technologies to create

more diverse, productive, profitable, healthy and

sustainable land-use systems.

r Habitat fragmentation is the emergence of

discontinuities (fragmentation) in an organism's

preferred environment (habitat), causing
population fragmentation.

r Habitat destruction - The process in whicl.r

natural habitat is rendered functionally trnable to

support the species present. In this process, the

organisms which previously used the site are

displaced or destroyed, reducing biodiversity

r Habitat conservation is a land n'lanagement

practice that seeksr to conserve, protect and

restore, habitat areas for wild plants and animalSi

especiaily conservation reliant species, and

prevent -their extinction, fragmentation or
reduction in range

r Oligotrophic Lake is a lake with low primary
productivity, the result of low nutrient content'

These lakes have low algal production, and

consequently, often have very clear waters, with

high drinking-water qual itY

r Eutrophic lake is a lake has high primary
productivity due to excessive nutrients and is
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subject to algal blooms resulting in poor lvater
quality. The bottom waters of such bodies are
commonly deficient in oxygen, ranging frorc
hypoxic to anoxic.

r Mesotrophic lakes is a lake with an intermediate
Ievel of productivity, greater than oligotrophlc
lakes, but less than eutrophic lakes. These lakes
are comrnonly clear water lakes and ponds rvith
beds of submerged aquatic piants and medium
levels of nutrients

o Mull soil is one characterised by large soil animals
(especially plentiful earthworms), incorporation
of organic matter through the topsoil and active
bacterial decomposition.

r Mor soil is on the other hand characterised by
smaller soil animals, the buildup of a litter iayer

'on top and decomposition mainly led by fungi
r Calcifuge is a plant that does not tolerate alkaline

soil.

r Calcicole or Calciphyte is a plant that does not
tolerate acidic soil.

. Ecotopes are the smallest ecologically-distinct
landscape features in a landscape mapping and
classification system. As such, they represent
relativeiy homogeneous, spatially-explicit
landscape fq.rnctional units that are useful for
stratifying landscapes into ecologically distinct
features for the measurement and mapping of
landscape structure, function and change.

. Ecozories delineate large areas of the Earth's
surface within which organisms have been
evolving in relative isolation over long periods of
time, separated from one another by geographic
features, such as oceans, broad deserts, or high
mountain ranges, that constitute barriers to
migration

r Productivity or production refers to the rate of
generation of biornass in an ecosystem.

o Photoheterotrophs are heterolrophic organisms
that use light for energy, but cannot use carbon
dioxide as their sole carbon source. Consequently,
they use organic compounds from the
environment ro satisfy their carbon requirements.

They use compounds such as carbohydrates, fatty
acids and alcohols as their organic food

r Chemotrophs are organisms that obtain energy
by rhe oxi<iation of electron donors in their
environments

r Phototrophs are the organisms (usually plants)
that carry out photosynthesis to acquire energy.
They use the energy from sunlight to convert
carbon dioxide and water into organic materials
to be utilized in cellular functions such as

biosynthesis and respiration.

r Hemotrophs are orqanisms that obtain energy by
the oxidation of electron donors in their
environments

. Lithotroph is an organism thar uses an inorganic
substrate tc) obtain reducing equivalents for use in
biosynthesis or energy conservation via aerobic or
anaerobic respiration

r Lithophiles are micro-organisms that can live
within the pore interstices of sedimentary and
even igneous r<icks to depths ofseveral kilometers.

r Organotroph is an organism that obtains
hydrogen or electrons from organic substrates

r Mixotroph is a microorganism that can use a mix
of different sources of energy and carbon..

r Photic zone or Euphotic zone is the depth ofthe
water in a lake or ocean that is exposed to
sufficient sunlight for photosynthesis to occur.

r Biological pump is the sum of a suite of
biologically-mediated processes that transport
carbon from thd surface euphotic eone to1 the
ocean's interior.

r Standing crop is the quantity or total weight or
energy content of the organisms which are in a
particular lacation at a particular time.

r Endolith is an organism that lives inside rock,
coral, animal sbells, or in the pores between
mineral grains of a rock.

r Detritivores are heterotrophs that obtain
nutrients by consuming detritus (decomposing

organic matter). By doing so, they contribute to
decomposition and the nutrient cycles. They
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should be distinguished from other decomposers,

such as many species of bacteria, fungi and
protists, unable to ingest discrete lumps of mattel
instead live by absorbing and metaboiising on a

molecular scale. However, the terms detritivore
and decomposer are often used interchangeably

r Carrying capacity of a biological species in an

environment is the maximum population size of
the species that the environment can sustain
indefinitely, given the food, habitat, water and

other necessities available in the environment

r Brackish \flater is water that has more salinity
than fresh water, but not as much as seawater. It
may result from mixing of seawater with fresh
water.

r Gene pool is the complete set of unique alleles in
a lpecies.or population

r Gendtic erosion is a process whereby an already
limited gene pool of an endangered species of
plant or animal diminishes cven more when
individuals from the surviving popuiation die off
without getting a chance to meet and breed with
others in their endangered low population.

r Biotemorism is terrorism involving the
intentional release or dissemination of biological
agents. Theseiagents are (bacteria, viruses, or
toxins), and may be in a naturally occurring or a
human-modified form.

r Bioleacliing is the extraction of specific metals
from thdir ores through the use of living
organisms. This is much cleaner than the
traditional heap leaching using cyanide.
Bioleaching is one of several applications within
bio hydrometallurgy and several methods are used

to recwer copper, zinc, lead, arsenic, antimony,
nickel, molybdenum, gold, silveq and cobalt.

r Biochemical oxygen demand or B.O.D. is the
. amount of dissolved oxygen needed by aerobic

biological organisms in a body of water to break
down organic material prese[t in a given water
sample at c€rtain temperature over a specific time
period.

r Microclimate is a local atmospheric zone where

the climate differs from the surrounding area. The

term may refer to areas as small as a few square
feet or as large as many square miles.

r Biopiracy is the theft of genetic materials
especially plants and other biological materials by

the patent process. Biopiracy is a situation where

indigenous knowledge of nature, originating with
indigenous people, is exploited for commercial
gain without permission frorn and with no

compensation to the indigenous people themselves.

r Biol{eb is the connotation for a network of web-

enabled biological devices (e.g. trees, plants, and

flowers) which extends an internet of things to the

internet of Living Things of natural sensory

devices. The BioWeb devices give insights to real-

time ecological data and feedback to changes in
the environment

o Biomass is the amount of iiving or organic matter
present in an organism. Biomass pyramids show
how much biomass is present in the organisms at

each tropic level, whiie productivity pyramids
show the production or turnover in biomass.

r Ecological footprint is a measure of human
demand on the Earth's ecosystems. It is a

standardized measure of demand for natural
capital that may be contrasted with the planet's

ecological capacity to regenerate

e Algal bloom is a rapid increase or accumulation in
the population of algae in an aquatic system. Algal
blooms may occur in freshwater as well as marine
environments. t , 

l

o Carbon footprint is a measurement of all
greenhouse gases we individually produce and has

units of tonnes (or kg) of carbon dioxide
equivalent. A carbon footprint is made up of the

sum of two parts, the primary footprint and the

secondary footprint.

r The primary footprint is a measure of our direct
emissions of CO, from the burning of fossil fueis

including domestic energy consumption and

transportation (e.g. car and plane). We have direct
control of these.
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. The secondary footprint is a measure of the
indirect C0,emissions from the whole lifecycie of
products lve use - those associated with their
manufacture and e,'entual breakdown. To put it
very simply * the more we buy the more emissions
will be caused on our behatf.

r Carbon diet refers to reducing the impact-on
climate change by reducing greenhouse gas
(principally CO,) production, without lowerirrg
their standard of living

. Greenhouse debt or carbon delrt is the measure

to which an individual person, incorporated
association, business enterprise, government
instrurnentaiity or geographic community exceeds

its permitted greenhouse footprint and contributes
greenhouse gases that contribute to globai
warming and climate change

r Biocapacity is the capacity of an area to provide
resources and absorb wastes. When the area's
ecoiogical footprint exceeds its biocapacity,
unsustainability occurs.

r Global hectare is a measurement of biocapacity
of the entire earth - one global hectare is a
measurement of the average biocapacity of all
hectare measurements
of any biologifaliy productive areas on the planet.

r Carbon credit and carbon markets are a

compoilent of national and international attempts
to mitigate the growth in concentrations of
greenhouse gases (GHGs). One carbon credit is
equal to one metric tonne of carbon dioxide, or in
some markets, carbon dioxide equivalent gases.

Carbon trading is an application of an emissions
trading approach.

r Oil spill is a release of a liquid petroleum
hydrocarbon into the environment due to human

. activity, and is a form of pollution. The term often
refers to marine oil spills, where oil is relea*ed
into the ocean or coastal waters

r Gene banks help preserve genetic material, be it
plant or animal. In plants, this could be by

freezing cuts from the plant, or stocking the seeds.

In animais, this is the freezing of sperm and eggs

in zoological freeeers untitr further need.

r Biobank is a cryogenic storage facility used to
archir,e hiological samples for use in research and
experirnents

* Xero*ere is a plant succession which is limited by
water ariailabiiity. It includes the different stages

in a rerarch succession. Xerarch succession of
ecoiogicai communities originated in extremely
dry situation such es sand deserts, sand dunes,

salt deserts, rock deserts etc

r Earth Hour is a glcbal event organized by WWF
and is helci on tlie iast Saturday of March annually,
asking households and businesses to turn off their
non-essential lights and other electrical appliances

for one hour to raise awareness towards the need
to take action on climate change.

r Bioprospecting is an umbreila term describing
the discovery of new and useful biological samples
and mechanisms, typically in less-developed
countries, either with or rvithout the help of
indigenous knowledge, and with or without
compensation. In this way, bioprospecting includes

biopiracy and also includes the search for
previously unknown compounds in organisms
that have never been used in traditional medicine.

r Poaching is the illegal taking of wild plants or
animals contrary to local and international
conservation an{ wiidlife rnanagement laws.
Violations of hunting laws and reguiationsl hre
normally punishable by law and, ioilectively, such
vislations are known as poaching.

r Hunting is the practice of pursuing any living
thing, usually wildlife, for food, recreation, or
trade. In present-day use, the term refers to
lawful hunting, as distinguished from poaching,

which is the killing, trapping or capture of the
hunled species contrary to applicable law.

. Wildlife includes all non-domesticated plants,
animais and other organisms. Domesticating wild
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plant and animal species for human benefit has

occurred many times all over the planet, and has

a major impact on the environment, both positive

and negative.

r Wild crafting is the practice of harvesting plants
from their natural. or "wild" habitat, for food or
medicinal purposes. It applies to uncultivated
plants wherever they may be found, and is not
necessarily limited to wilderness areas. Ethical
considerations are often involved, such as

protecting endangered species.

. Conservation biology is the scientific study of the
nature and status of Earth's biodiversity with the
aim of protecting species, their habitats, and
ecosystems from excessive rates of extinction.

e Extinction is the end of an organism or of a group
of organisms (taxon), normally a species.

o Holocene extinction refers to the extinction of
species during the present Holocene epoch (since

around ro,ooo BC

o Wildlife corridor or Green corridor is an area of
habitat connecting wildlife populations separated

by human activities (such as roads, development,
or logging). This allows an exchange of individuals
between populations, which may help prevent the
negative effectp of inbreeding and reduced genetic

diversiry (via genetic drift) that often occur within
isolated populations.

r Biolink zones are a land use category developed

for biodiversity conservation and landscape
adaptation under changing climates

r Zero-emissions vehicle, or ZEY, is a vehicle that
emits no tailpipe pollutants from the onboard
source of power.

. Ocean de-oxygenation is a term that has been

suggested to describe the expansion of oxygen
minimum zones in the world's oceans as a

. consequence of anthropogenic emissions of carbon
dioxide. Oceanographers and others have
discussed what phrase best describes the
phenomenon to non-specialists.

r Plasticulture refers to the practice of using plastic

materials in agrictrltural applications. The plastic

materials themselves are often and broadiy
referred to as "ag plastics." Plasticulture ag

plastics include soil fumigation film, irigation
drip tape/tubing, nursery pots and silage bags, but
the term is most often used to describe all kinds
of plastic plant/soil coverings. Such coverings

range from plastic mutrch film, row coverings, high
and low tunnels, to plastic greenhouses.

r Nanotoxicology is the study of the toxicity of
nanomateriais. Because of quantum size effects

and large surface area to vnlume ratio,
nanomaterials have unique properties compared
with their larger counterparts.

CLIMATE CHANGE.
r "Climate change" means a change of climate

which is attributed directly or indirectly to human

activity that alters the composition of the global

atmosphere and which is in addition to natural
clinrate variability obseryed over comparable time
periods.

r "Greenhouse gases" means those gaseous

constituents of the atmosphere, both natural and

anthropogenic, that absorb and re-emit infrared
tdiation.

r 'Source' means any precess or activity which
releases a greenhouse gas, an aerosol or a

precursor of a greenhouse gas into the
;cmosphere.

r "Reservoir'means a component or components

of the climate systein where a greenhouse gas"qr

a precursor of a greenhouse gas is-stored.

e "Sink" means any process, activiryor mechanism

which removes a greenhouse gas, an aerosol or a
precursor of a greenhouse gas from the
atmosphere.

Adaptation
r Adustment in natural or human systems in

response to actual or expected climatic stimuli or

their effects, which moderates harm or exploits
beneficial opportunities.
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Adaptation Fund
r The Adaptation Fund was established to finance

concrete adaptation projects and programmes in
developing country Parties to the Kyoto protocol

that are particularly vulnerable to the adverse
effects of ciimate change.

r The Adaptation Fund is financed from the share
of proceeds on the clean development mechanism
project activities and other sources of funding.
The share ofproceeds amounts to z0lo ofcertified
emission reductions {CERs} issued for a CDM
project activiry.

r The Adaptation Fund is supervised and managed
by the Adaptation Fund Board (AFB). The AFB is
composed of 16 members and 16 alternates and
meets at least twice a year.

. Upgn invitation from parties, the Global
Environment Facility (GEF) provides secretariat
services to the AFB and the World Bank serves as
rrustee ofthe Adaptation Fund, both on an interim
basis.

Adaptation Committee
. As part of the Cancun Adaptation Framework,

Parties established the Adaptation Committee to
promote the \mplementation of 

"nt ".,."J 
u.iio.,

on adaptation in a coherent manner under the
ConvenJion through the following functions:

r Providing technical support and guidance to the
Parties

r Sharing of relevaat information, knorvledge,
experience and good practices

r Promoting synergy and strengthening engagement
with national, regional and international
organizations, centres and networks

r Froviding information and recommendations,
' dralving on adaptation good practices, for

consideration by the COP when providing
guidance on means to incentivize the
implementation of adaptation actions, including
finance, technology and capacity*building

r Considering information communicated by Parties
on their monitoring and review of adaptation
actions, support provided and received

Alliance of Small Island States (AOSIS)

o An ad hoc coalition of low-lying and island
countries.

r These nations are particularly vulnerable to rising
sea levels and share common positions on climate
change.

r The 43 members and observers are American
Samoa, Antigua and Barbuda, Bahamas, Barbados,
Belize, Cape Verde, Comoros, Cook Islands, Cuba,
Dcminica, Dominican Republic, Federated States
of Microne'sia, Fiji, Grenada, Cuam, Guinea-Bissau,
Guyana, Haiti, Jamaica, Kiribati, Maldives,
Marshail Islands, Mauritius, Nauru, Netherlands
Antilles, Niue, Palau, Papua New Guinea, Samoa,
Sao Tome and Principe, Seychelles, Singapore,
Soiomon Islands, St. Kitts & Nevis, St. Lucia, St.
Vincent and the Grenadines, Suriname, Timor-
Leste, Tonga, Trinidad and Tobago, Ti:valu, US
Virgin Islands, and Vanuatu.

Bali Action Plan (BAP)

o Included in the Bali Road Map, agreed at the
Conference of the Parties in Bali, Indonesia in
zooT (C0Pr3), inrroduced AWG-LCA.

Bali Road Map
!r The Bali Road Map was adopted at the l3th

Conference of the Parties and thr3rd Meeting of
the Parties in December zooT in Bali.

r The Road Map is a set of a forward-looking
decisions that represent the work that needs to be
done under various negotiating "tracks" that is
essential to reaching a secure climate future.

e It includes the Bali Action Plan, which charts the
course for a new negotiating process designed to
tackle ciimate change, with the airn of completing
this by zoos.
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r It also includes the AI{G-KP negotiations, the
launch of the Adaptation Fund, the scope and

content of the Article g review of the Kyoto

Protocol, as well as decisions on technology
transfer and on reducing enrissions from
deforestation.

Biomass fuels or biofuels
r A fuel produced from dry organic lrlatter or

combustible oils produced by plants.

r These fuels are considered renewable as long as

the vegetation producing them is maintained or
replanted, such as firewood, alcohol fermented
from sugar, and cornbustible oils extracted frorn
soy beans.

o Their use in place of fossii fuels cuts greenhouse

gas emissions because the plants that are the fuel

souries capture carbon dioxide from the
atmosphere.

Carbon market
. A popular (but misleading) term for a trading

system through which countries may buy or sell

units of greenhouse-gas emissions in an effort to
meet their national limits on emissions, either
under the Kloto Protocol or under other
agreements, such as that among member states of
the European Union.

r The term'comes from the fact that carbon dioxide
is the predominant greenhouse gas, and other
gases are measured in units called "carbon-
dioxide equivalents.*

Cartagena Group
r A collection of z7 countries seeking ambitious

outcomes from the UNFCCC process and low
carbon domestic output. Founded in zoto.

r 
. Participating countries include Antigua and

. Barbuda, Australia, Bangladesh, Belgium,
Colombia, Costa Rica, Ethiopia, France, Germany,

Ghana, Indonesia, Malawi, Maldives, Marshall
Islands, Mexico, Netheriands, l.{ew Zealand,
Norway, Peru, Samoa, Spain, Tanzania, Thaiiand,

Timor-Leste, Uruguay, UK and the European

Commission.

Certified emission reductions (CER)

. A Kyoto Protocol unit equal to 1 metric tonne of

C0, equivalent, CERs are issued for emission

reductions from CDM project activities.

r Two special t.vles of CERs called temporary
certified emission reduction (tCERs) and long-

term certified emission reductions (lCERs) are

issued for emission removals from afforestation
and reforestation CDM Projects.

Clean Developrnent Mechanism (CDM)

r A mechanism under the Kyoto Protocol through
which developed countries may finance
greenhouse-gas emission reduction or removal
projects in developing countries, and receive

credits for doing so which they may apply towards

meeting mandatory limits on their own ernissions.

Net Zero Emission
. Net zero * means amount of green hcuse gas

produced is equal to the amount of greenhouse

gas removed from the atmosphere.

"CO, equivalent"?
r GHG emissionsT/removals can be expressed either

in physical units (such as grams, tonnes, etc.) or
in terms of CO" equivalent (grams C0. equivalent,

tonnes CO, equivaient, etc.).

r The conversion factbr from physical units to CS,

equivalent is the Global Warming Potential (GWP)

of the cqrresponding GHG.

I If X GB c;f CHu is to be expressed in terms ol COz

equivaient, then it is multiplied by zt, which is

GWP of CHo over 1oo years timescale.

Coalition for Rainforest Nations

r A voiuntary grouping of largeiy developing nations

with rainforests which addresses issues

surrounding envi ronmental sustainability specific

to tropical rainforests.
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r Participation does not necessarily imply that
countries adhere to any specific domestic policies
or negotiating positions within the international
context.

r At Septenrber 2011, the group included Argentina,
Bangladesh, Belize, Cameroon, Central African
Republic, Chile, Congo, Costa Rica, Cote d'lvoire,
DR Congo, Dominica, Dominican Republic,
Ecuador, Equatorial Cuinea, El Salvadol Fiji,
Gabon, Ghana, Guatemala, Guyana, Honduras,
Indonesia, Jamaica, Kenya, Lesotho, I-iberia,
Madagascar, Malaysia, Nicaragua, Nigeria,
Pakistan, Panama, Papua New Cuinea, Paiaguay,
Samoa, Sierra Leone, Solomon Islands, Suriname,
Thailand, Uruguay, Uganda, Vanuatu and
Vietnam.

r Countries participate on a voluntarily basis
primarily through unified negotiating positions,
workshops and collaborative programs.

Emission reduction unit (ERU)

. A Kyoto Protocol unit equal to 1 metric tonne of
CO, equivalent. ERUs are generated for emission
reductions or emission removals from joint
implementation projects.

Emissions trading
r One of the three Kyoto mechanisms, by whith an

Annex I Party may transfer Kyoto Protocol units
to, or acquire units from, another Annex I Party.

r An Annex I Party must meet specific eligibility
requirements to participate in emissions trading.

Fugitive fuel emissions
o Greenhouse-gas emissions as by-products or

waste or loss in the process of fuel production,
storage, or transport, such as methane given off
during oil and gas drilling and refining, or leakage' 
ofnatural gas from pipeiines

Global warming potential (cWP)
r An index representing the combined effect of the

differing times greenhouse gases remain in thc

atmosphere and their relative effectiveness in
absorbing outgoing infrared radiation.

Greenhouse gases (GHGS)

r The atmospheric gases responsible for causing

global warming and climate change. The major

GHGs are carbon dioxide (CO,), methane (CHr)

and nitrous oxide (Nzo).

. Less prevalent --but very powerful -- greenhouse

gases are hydrofluorocarbons (HFCs),

perfluorocarbons (PFCs) and sulphur hexafluoride
(sF6).

"Hot air"
r Refers to the concern that some governments will

Lre able to meet their targets for greenhouse-gas

emissions under the Kyoto Protocol with minimal
effort and could then flood the market with
emissions credits, reducing the incentive for other

countries to cut their own domestic emissions.

Intergovernmental Panel on Climate Change
(pcc)
r Established in 1988 by the World Meteorological

Organization and the UN Environment
Programme, the IPCC surveys world-wide
scientific and technical literature and publishes

asse$sment reports that are widely recognized as

the most credible existing sources of information
on ciimate change.,

r The IPCC also works on methodologies and
responds to specific requests from the Convention's

subsidiary bodies. The IPCC is independent ofthe
Convention.

Land use, land-use change, and forestry
GULUCT)
r A greenhouse gas inventory sector that covers

emissions and removals of greenhouse gases

resulting from direct human-induced land use,

land-use change and forestry activities.

ffi All Rights Reserved. No part ofthis naterial ma,v be reprocluced in any forn or bv an1, means, lvithout permission in rvriting.

#h srjANKAre ,\ a-\ ...."ffi (yi, Aptruw' (]# ( ) * {:.j . 1i,,1 rr" '' !..i HNN. ..,.8ilflil l$,WNilfi

\



Least Developed Countries Fund
r The LDCF was established to support a work

programme to assist Least Developed Country
Parties (LDCs) carry ou! inter alia, the preparation

and implementation of nationai adaptation
programmes of action (NAPAs).

r The Global Environment Facility (GEF), as the
entity that operates the financial mechanism, has

been entrusted to operate this fund.

Protocol
r An international agreernent linked to an existing

convention, but as a separate and additional
agreement which must be signed and ratified by

the Parties to the convention concerned.

r Protocols typically strengthen a convention by

adding new, more detailed commitments.

Quantified Emissions Lirnitation and
Reduction Commitments (QELROs)

r Legally binding targets and timetables under the

Kyoto Protocol for the limitation or reduction of
greenhouse-gas emissions by developed countries.

Registries, registry systenns

o Electronic datlbases that tracks and records ali
transactions under the Nysto Protogol's
greenhouse-gas emissions trading system (the

"carbon ryarket") and under mechanisms such as

the Clean Development Mechanism.

o "Registry" may also refer to c-urte&t discussio*s
on a system for inscribing nationally appropriate
mitigation actions.

Rio Conventinns
r Three environmentai conventions, tr.r'o of which

were adopted at the r99z "Earth Summit' in Ri<r
' de Janeiro: the United Nations Framework

Convention on Climate Change (UNFCCC), and
the Convention on Biodiversity (CBD), while the
third, the United Nations Convention to Combat

Desertification (UNCCD), was adopted in 1994.

e The issues addressed by the three treaties are

related -- in particular, climate change can have

adverse effects on desertificatiott and biodiversity
-- and through a Joint Liaisott Group, the

secretariats of the three conventions take steps to

coordinate activities to achieve common progress.

fuo+zo
r The United Nations Conference on Sustainable

Development, to be held in Rio de Janeiro, Brazil,

onJune 4-6, zotz.

r The first UN Conference on Sustainable
Development was the "Earth Summit", held in
rg9z, and it spawned the three "Rio Conventbns"--

thE UNFCCC, thc UNCCD, ANd thc UNCBD.'

Special Climate Change Fund (SCCF)

r The Special Climate Change Fund (SCCF) was

established uncier the Convention in zoot to
finance projects relating to: adaptation; technology

transfer and capacity building; energy, transport,
industry, agriculture, forestry and waste

management; and economic diversification.

r The Global Environment Facility (GEF), as an

operating entity of lhe financial mechanism, has

been entrusted to operate the SCCF.

"Spill-over effects" (also referred to as

"rebound effects" or "take*back effects")
r Revertierations in developing ccuntries caused by

actions taken by developed countries to cut
greenhouse-gas emissions. : I

r For example, emissions reductioni in developed

countries could lswer demand for oil and thus
interriational oii prices, leading to more use of oii
and greater emissions in developing nations,

partially off-setting the original cuts.

r Current estimates are that full-scale
implementatir:n of the Kyoto Protocril may cause 5

to 20 per cent of emissions reductions irt

industrialized countries to "leak" into developing

countries.
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Umbrellagroup
o Aloose coaiition of non-European Ulion developed

countriea formed following the adoption of the
Kyoto Protocol.

r Although there is no formal rnembership list, the
group usualiy includes Australia, Canada, Iceland,

Japan, New Zealand, Norway, the Russian
Federation, Ukraine, and the United States.

z degreesCgoal
t A z degreee CelsiuslCentigrade rise in global

temperatures from pre-industrial levels is the

highest rise we can afford if we want a 5oo/o

chance of avoiding the worst effects of climate

change.

r The current concentration of carbon dioxide in the

atmosphere is 37o parts per million

e The concentration of carbon dioxide equivalent in

the atmosphere that the world must stay at or

under to stay true tr: the z degrees Celsius goal is

45o parts per million.

0s"s-Q&'s
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StateS,NE Name \"'r'

1 Kolleru Lake Andhra Pradesh

Assam2 DeeporBeel

Kabartal Wetland Brfrar3

Goa4 Nanda Lake

Nalsarovar Bird
Sanctuary

Gujarat

Gujarat6 KhliadiaWildlife
San tuary

7 Thol Lake Gujarat

8 Wadhwana Lake Gujarat ry

9 Sultanpur National Park Haryana

Harvana10 Bhindawas Wild Life
Sanctuary \

Himachal
Pradesh

11 Chandertal Wetland

Himachal
Pradesh

Pong Dam Lake

Himachal
Pradesh

r3 Renuka Wetland

Jammu &
Kashmir

t4 Wular Lake

Jammu &
Kashmir

15 Hokera Wetland

16 Surinsar-Mansar Lakes Jammu &
Kashmir

Jammu &
Kashmir

17 l{ygam Wetland

conservati0n reserve

Shallbugh Wetland

Conservation reserve
Jammu &
Kashmir

r8
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1. Ramsar wetland in India 19 Ra*ganathituu Sanctuary Karnataka

20 Asthamudi Wetland Kerala

2l Sasthamkotta Lake Kerala

Vernbanad Kol Welland Kerala

4J Tso Kar Wetland ComPiex tadakh

24 Tsomoriri Lake Ladakh

25 Bhoj Wetlands Madhya Pradesh

z6 Sakhya Sagar Madhya Pradesh

1n Yashwanth Sagar Madhya Pradesh

28 Sirpur wetland Madhya Pradesh

29 Lonar L,ake Maharashtra

30 Nandur Madhameshwar Maharashtra

Thane Creek Maharashtra

32 Loktak Lake Manipur

JJ Pala Wetland Mizoram

3* Bhitarka nika l\rhn groves Odisha

35 Chilka Lake Odisha

36 Ansupa Lake Odisha

Hirakud Reservoir Odisha

:8 Satkosia Gorge Odisha

39 Tampara Lake Odisha

4o Beas Conservation
Reserve

Punjab
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41 Harike Lake Puqjab

42 Kaqjli Lake Punjab

43 Kesiropur-Miani
Comrnunity Reserve

Punjab

44 Nangal Wiidlife
Sanctuary

Punjab

45 Ropar Lake Punjab

46 Keoladeo Ghana Np Rajasthan

47 Sambhar Lake Rajasthan

48 Point Calimere Wildlife
and Bird Sanctuary

Tamil Nadu

49 Chitrangudi Bird
Sanctuary

Tamil Nadu

50. Gulf of Mannar Marine
Biosphere Reserve

Thmil Nadu

51 Kanjirankulam Bird
Sanctuary

Tamil Nadu

5z Karikili Bird Sanctuary Tamil Nadu

53 Koontlankulam Bird Tamii Nadu

54 Pallikaranai Marsh
Reserve $rest

TamilNadu

55 Pichavaram Mangrove Tamil Nadu,,

56 Suchindram Theroor
petland Compiex

Tamil Nadu

Udhay*marthand*puram
[ird Sanctuary

Tamil Nadu

58 Vaduvur Bird Sanctuary Tamil Nadu

59 Yedanthaagal Bird
Sanctuary

Tamil Nadu

6o Vellode Bird Sactuary Tamil Nadu

6r Vembannur Wbtland

lamplex
Tamil Nadu

6z Rudrasagar Lake Tfipura

63 NawabganJ Bird
Sanctuary

Uttar Pradesh

64 Parvati Agra Bird
Sanctuary

Uttar Pradesh

65 Saman Bird Sanctuary Uttar Pradesh

66 Samaspur Bird Sanctuary Uttar Pradesh

67 Sandi Bird Sanctuary Uttar Pradesh

68 Sarsai Nawarlheel Uttar Pradesh

69 Sur Sarovar Uttar Pradesh

7o Upper Ganga River
(Brijghat to Narora
Stretch)

Uttar Pradesh

/t Bakhira Wildlife
Sanctuary

Uttar Pradesh

Haiderpur Wetland Uttar Pradesh

73 Asan Conservation
Reserve

Uttarakhand

/a East Kolkata Wetlands West Bengal

75 sunderbanydve,i;"d West Bengal

z. Tiger of India
sl.
No

Name of Tiger Rcserve $tate

1 Nagarjunsagar Srisaiiam
(part)*

Andhra Pradesh

2 Namdapha
't

Arunachal
Pradesh

3 Pakke Arunachal
Pradesh

4 Kamlang Arurachal
Pradesh

5 Orang Assam

6 Manas Assam

n Nameri Assam

B Kaziranga Assam

I Valmiki Bihar
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sl.
No

Name of Tiger Reserve State

10 Udanti-Sitanadi chattisgarh

11 Achanakmar Chattisgarh

L2 Indravati Chhattisgarh

13 Palamau Jharkhand

14 Bandipur Karnataka

15 Bhadra Karnataka

r6 Dandeli-Anshi Karnataka

77 Nagarahole Karnataka

r8 BiligiriRanganatha
lempre

Karnataka

19 Periyar Kerala

2A Parambikulam Kerala

27 Kanha Madhya Pradesh

Pench Madhya Pradesh

23 Bandhavgarh Madhya Pradesh

24 Panna Madhya Pradesh

25 Satpura Madhya Pradesh

z6 $*qiay-Dubri Madhya Pradesh

)n Veerangana Durgavati Madhya Pradesh

z8 Melghat Maharashtra

29 Tadoba-Andhari Maharashtra

3o Pench Maharashtra

31 Sahyadri Maharashtra

32 Nawegaon-Nagzira Maharashtra

33 Bor Maharashtra

sl.
No

Name of Tiger Reserve State

34 Dampa Mizoram

3s Similipal Odisha

36 Satkosia Odisha

J/ Ranthambore Rajasthan

38 Sariska Rajasthan

39 Mukandra Hills Rajasthan

4o Kalakad-Mundanthurai Tamil Nadu

41 Mudumalai Tamil Nadu

,1 Sathyamangalam Tamil Nadu

AAAJ Anamalai Tamil Nadu

44 Kawal Telangana

45 Nagarjunasagar
Srisailam (part) *(atmakur)

Telangana

46 Dudhwa Uttar Pradesh

47 Pilibhit Uttar Pradesh

48 Rampur Uttar Pradesh

49 a. Amangarh (buffer of
Corbett TR)

b. Corbett

Uttar Pradesh

Uttarakhand

50 Rajaji TR Uttarakhand

51 Sunderbans West Bengal

52 Buxa West Bengal

53 Srivilliputhur
Megamalai Tiger

Reserve

Tamil Nadu

54 Ramgarh wildlifu
sanctuary

Rajasthan
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Elephant Reserves of
Sl.No ELEP}IANT NA6S ELEPHANT RESERYE STATE
1. East-Central Landscape (Sauth-West

Bengal-Jharkhand - Orissa)
t. MaSurjharna ER
e. Singhbhum ER

3. Mayurbhanj ER

4. Mahanadi ER

5. Sambalpur ER

6. Baitami ER

7. South Orissa ER
8. Lemru ER
g. Badalkhol - Tamorpingla ER

West Bengai

Jharkhand
Orissa
Orissa

Orissa
Orissa
0rissa
Chhattishgarh
Chhattishgarh

Kameng-Sonitpur Landscape
(Arunachal - Assam) Total

ro" Kameng ER
tr. Sonitpur flR

Arunachal
Assam

3. Eastern-South Bank Landscape
(Assam - Arunachal)

rz. Dihing-Patkai ER
t3. South Arunachal ER

Assam

Arunachal

4. Kaziranga-Karbi Anglong-Intanki
Landscape {Assarn - Nagaland)

14. Kaziranga-Karbi Anglong ER
t5. Dhansiri-Lungding ER
16.Intanki ER

Assam
Assam
Nagaland

5. North Bengal- Greater Manas
Landscape (Assam - West Bengal)

17, Chirang-Ripu ER
r8. Eastern Dooars ER

Assam

West Bengal

6. Meghalaya Landscape (Meghalaya)

\

rg. Garo Hills ER
zo. Khasi-hills ER

Meghalaya

Meghalaya

Srahmagiri-Nilgiri-Eastern Ghat
Landscape (Karnataka - Keralal
Tamilnadu- Andhra)

zr. Mysore ER
zz. Dandeii ER
23. l,Vayanad ER
24. Nilgiri ER

25. Rayala ER
26. Nilambur ER
27. Coimbatore ER"

't

Karnataka
Karnataka
Keraia
Tamil Nadu
Andhra pradesh

Kerala
Tamil Nadu

R Anamalai-Nelliampathy- High Range
Landscape (Tamilnadu - Kerala)

28. Anamalai ER
zg. Anamudi ER

Tamil Nadu
Kerala

9. Periyar-Agasthyamalai Landscape
iKerala - Tamilnadu)

3o. Periyar ER

3r. Srivilliputhur ER
Xerala
Tanlil Nadu

10, North-Western Landscape
(Uttarakhand - Uttar pradesh)

32. Shivalik ER

33. Uttar Pradesh ER

Uttarakhand
U.P.
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4 Mike Sites in India

5. Biosphere
Biosphere sites established by countries
and recognized under UNESCO's Man and the
Biosphere (MAB) Programme to promote sustainable
development based on local community efforts and
sound science, The programme of Biosphere Reserve

was initiated by UNESCO in

S.No Name L-/ State

1. Chirang Ripu Assam

2. $hang Patki Assam

3. Eastern Dooars WB

Deomali Arun Pradesh4.

5. Garo Hills Meghalaya

6. Mayurbhanj 0rissa

7. Mysore Karnataka

8. Nilgiri Tamil Nadu

9. Shivalik Jy'ttarakhand

10. Wayanad .,u' Kerala

s.
No

Name location (State)

Gulf of
Mannar

Indian part of Gulf of
Mannar between India
and Sri Lanka (Tamil Nadu).

a Kachchh Part of Kachchh, Rajkot,

Surendra Nagar and Patan

Civil Districts of Gujarat

State

9. Khang
chendzonga

Parts of Khang chendzonga
hills and Sikkim.

10. Manas Part of Kokrajhar, Bongaigaon,

Barpeta, Nalbari, Kamprup
and Darang districts (Assam)

11. Nanda Devi Part of Chamoli, Pithoragarh,
and Bageshwar districts
(Uttarakhand).

t2. Nilgiri Part of Wayanad, Nagarhole,

Bandipur and Madumalai,
Nilambur, Silent Valley
and Siruvani hilis (Tamii
Nadu, Kerala and Karnataka).

13. Nokreh Part of Garo hills (Meghalaya).

14, Pachmarhi Parts of Betul, Hoshangabad

and Chindwara districts of
Madhya Pradesh.

15. Seshachalam

Hills
$eshachalam Hill Ranges

covering parts ofChittoor li
and Kadapa districts of
Andhra Pradesh

r6. Simlipal Part of Mayurbhanj district
(Orissa).

17. Sunderbans Part of delta of Ganges and
Brahamaputra river system
(West Bengal).

18. Panna Sart of Panna and Chhatarpur
districts in Madhya Pradesh.

s.
No

Name Iocation (State)

1. Achanakamar
Amarkantak

Covers parts of Anupur and
Diadori districts of M.P, and
parts of Bilaspur districts of
Chhattishgarh State.

a Agasthyamalai Neyyar, Peppara and
Shendurney t/f ildlife
Sanctuaries and their
adoining areas in Kerala,

3. Cold Desert Pin Valley National Park and
surroundings; Chandratal and
Sarchu & Kibber Wildlife
Sancturary in Himachal Pradesh

4. Dehang'
Dibang

Part of Siang and Dibang V:liey
in Arunachal Pradesh.

5' Dibru-
Saikhowa

Part of Dibrugarh and
Tinsukia Districts (Assam)

6. Great Nicobar Southern most islands of
Andaman And Nicobar {A&N
Islands).
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5. List of INDIA's
UNESCO'S WNBR.

7.r Natural World
World Heritage Site

Reserves in 7,2.

areas

Ileritage Sites

Sites" (BHS) are well defined
ecologicaily fragile ecosystems

UNESCO as ofspecial cultural or physical significance.

- terrestrial, coastal and inland waters and,
marine having rich biodiversity comprising of any
one or more of the foliowing components: richness of
wild as weli as domesticated species or intra-specific
categories, high endemi$m, presence of rare and
threatened species, keystone species, species of
evoiutionary significance, wild ancestors of domestic/
cultivated species or their varieties, past pre-
eminence of biological components represented by
fossil beds and having significant cultural, ethical or
aesthetic values and are important for the
maintenance of cultural diversity, with or without a

long history of human association with them,

$. No. Name of the Site State

1 Majuli Assam

a Hajong Tortoise Lake Assam

3 Borjuli Wild Rice Site Assam

4 Purvatali Rai Goa

5 Sacred Grove at Sural
Bhatori Monastery

Himachai Pradesh

6 High Altitude Meadow Himachal Pradesh

7 Nallur Tamarind
Grove

Karnataka

I F{ogrekan Karnataka

9 Arnbaraguda Karnataka

10 University of
Agricultural Sciences,

GKVK Campus,

Bengaiuru

Karnataka

11 Asramam Kerala

12 Naro Hills Madhya Pradesh

13 Pataikot Madhya Pradesh

t4 Amarkantak Madhya Pradesh

15 Glory of Allapalli Maharashtra

r6 Bambarde Myristica
Swamps

Maharashtra

1n Ganeshkhind Garden Maharashtra

r8 Landorkhori Maharashtra

rsa
Sites

that is listed by the
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S.No NAME sferr
1. Nilgiri Tamil Nadu, Kerala,

Karnataka

2, Gulf of Mannar Tamil Nadu

3. Sunderbans West Bengal

4. Nanda Devi Uttarakhand

5. Nokrek Meghalaya

6. Pachmarhi Madhya Pradesh

7. Similipal Orissa

8. Achanakmar*
Amarkantak

Chhattishgarh

9. Great Nicobar Andaman & flcobar
10. Agasthyamalai

Biosphere Reserve

Kerala Nadu

Y^,r
11. Khangchendzonga

National Park
stkkTl

s.
No.

Name of WH Site
\

State Location

1 Kaziranga National Park Assam

I Ke'oladeo Ghana
Nationai Park

Rajast}an

3 Manas Wildlife Sanctuary Assam

4 Nanda Devi National Park

and Valley of Flowers

Uttarakhand

5 Sunderbans National
Park

West Bengal

6 Western Ghats Maharashtra, Goa,

Karnataka, Tamil
Nadu and Kerala

n Great Himalayan National

Park
Himachal Pradesh

ffiw&sw All Rights llesen'ed. No part of this material mal' be rcprodticed in anv lbrrr or by anv means, 1\,ithout pernission in writing.

vFx
w

EHil$IHOHI{EHT

\



19 Schistura

Hiranyakeshi
Maharashtra

20 Dialong Village Manipur

2l KhlawKur
SyiemKmielng

Meghalaya

Odisha22 Mandasaru

23 Mahendragiri hill
Biodiversity Heritage

Site

Odisha

24 Arittapatti Biodiversity

Heritage Site

?amilNadu

Ameenpur lake Telangana25

z6 Baramura **eN Tripura

1n Unakoti ,/ Tripura

29 Silachari Caves Tfipura

3o Debbari or Chabimura Tbipura

31 Betlingshib & its
surroundings

Tripura

3- Ghariyal Rehabilitation

Centre

Uttar Pradesh

33 Tonglu BHS under the

Darjeeling Forest
Division

West Bengal

JJ Dhotrey BHS under
the Darjeeling Forest
Division

West Bengal

34 Chilkigarh Kanak
Durga

West Bengal

35 Baneswar Shiva Dighi Wcst Bengal

8. List of Groves

Sl.No. State Local term for Sacred Groves
No. ofsacred
groves

1 Andhra Pradesh Pavithravana 6zz

2 Arunachal Pradesh Gumpa Forests (attached to Buddhist monestries) 159

Bihar Sarhuli Mander 43

Chattisgarh Matagudi 6l

3 Goa Deorai, Pann 93

Gujarat Sabarkantha, Dahpd,Banaskantha 42

Haryana Gurudwara grove 57

Hiriachal Pradesh Kul Deveta 329

Jammu & Kashmir Bani l1
92

4 Jharkhand Sarana / Jahertha 29

5 Karnataka Devara Kadu r476

6 Kerala Kavu, Sara Kavu ro96

Madhya Pradesh Sharana,Devkot, Matikot, Devsthali, Budhadev 170

"7 Maharashtra Devrai, Devrahati, Devgudi zSzo

I Manipur Gamkhap, Mauhak ( sacred bamboo reserv-es) r66

I Meghalaya Ki Law Lyngdoh, Ki Law l(yntang, Ki Law Niam 105

10 0rissa Jahera, Thakuramma r88

11 Puducherry Kovil Kadu ro8
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1) Rajasthan Orans, Kenlf is, logmaya 560
Sikkim Pandam r6

rJ Tamil Nadu Swami shola, Koilkadu r275

Telangana Pavithravana 57
14 UttaraKhand Deo Bhumi, (sacred meadows) 133

Uttar Pradesh Dev van,Pavithravan 32
15 West Bengal Garamthan, Harithan, Jahera, Sabitrithan,

Santalburithan
s6z

Similarly several waterlodies are
fl ora and fauna. {E.gy(1'techeopra i

declared sacred by people. This indirectly leads to protection of aquatic
lake in Sikkim)

State/Union
Territories

Mangrove areas

West Bengal 1. Sunderbans

Orissa 2, Bhaitarkanika

3. Mahanadi

A Subernarekha

5. Devi-Kauda

6. Dhamra

(

7. Mangrove Genetic
Resources Centre

I

8. Chilka

Andhra Pradesh 9. Coriuga

to. East Godavari

11. Krishna

Tamil Nadu 12. Pichavaram

13. Muthupet

rt. Ramnad

15. Pulicat

r6. Kaznuveli

&.Andaman
Nicobar

17. North Andamans

rS. Nicobir

g. Mangrove in lndia State/Union
Territories

Mangrove areas

Kerala 19. Vembanad

alJ. Kannur (Northern Kerala)

Karnataka 27. Coondapur

aa Dakshin Kannada/
Hannavar

23. Karwar

24. Manglore Forest Division

Goa 25. Goa

Maharashtra 26. Achra*Ratnagiri

Devgarh-Vijay Durg

28. Veldur

29. Kundaiika-Revdanda
a

3o. Mumbra-Diva :l

31. Vikroli

32. Shreevardhan

33. Vaitarna

34. Vasai-Manori

35. Malvan

Gujarat 36. Gulf of Kutchh

37. Gulf of Khambhat

38. Dumas-Ubhrat
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ro. List of and Likely Associated Air Pollutants

S. No. Activity Significant Air Pollutants

A. ElANotifications, 1994

1. Nuclear Power Plants Tritium, Radioactive elements

River Valley Projects TSPM/RPM, HC, CO etc.

3. Air Ports, Ports/Harbours TSPM/RPM, HC, NOx, etc.

4. Petroleum Refineries SOz, HC, Mercaptan, VOCs

5. Chemical fertiliser TSPM/RPM, Fluoride, Ammonia, NOx,SOz

6. Pesticides Odour, 1/0Cs, HC, Clz

Petrochemicals TSPMIRPM, $02, NOx, CO, HC, VOCs

8. Bulk Drugs & Pharmaceuticals TSPMIRPM, VOCs

I' Exploration of Oil & Gas and their production,
transportation and storage

TSPMIRPM, HC, CO

10, Synthetic Rubber TSPM/RPM, S0z, HC

11, Asbestos and Asbestos products TSPM/RPM, fibre

12. Hydrocyanic acid and its derivatives HCN Vapours

13. Metallurgical industries TSPM/RPM, SOz, CO, NOx Fluoride etc.

r4. Electric arc furnaces TSPM/R?M, NOx,

15. Chlor-alkali industry Hg, Cla, HCI vapours, Hz

16. Integrated paint complex TSPM/RPM, SOz, Volatile Organic

v. Viscose Qtapie fibre and filament yarn HzS, CSz, SOz

18. Storage batteries TSPM/RPM, Pb

19. Tourism Project TSPM/RPM,

20. Thermal Power Plants TSPM/RPM, SOz, NOx.

21. Mining Activities TSPM/RPM, HC etq

Highway Projects TSPM/RPM, HC, NOx CO.

23. Tarred roads in Himalayas TSPM/RPM, HC, NOxCO.

24. Distilleries TSPM/RPM, SOz

25. Raw Skins and Hides

26. Pulp and Paper TSPM/RPM, HzS, Mercaptan

2V. Dyes TSPM/RPM, SOz, NOx

28. Cement TSPM/RPM, NOx

29. Foundries TSPM/RFM, SOa, CO Metal Fumes

30. Elec$oplating TSPM/RPM, Fumes of HCN, HClAcid Fumes
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Irritants and Toxic Chemicals

Chemical Sources of exposure Iqjury produced
Acetaldehyde Plastics, synthetic rubber

combustion products
Upper airway injury; rarely causes delayed
puimonary edema

Acetic acid, organic acids Chemical industry, electronics,
combustion products

Ocular and upper airway injury

Acid anhydrides Chemicals, paints, and plastics
industries; components of epoxy
resins

Ocular, upper airway injury bronchospasm;
pulmonary haemorrhage after massive
exposure

Acrolein Plastics, textiles, pharmaceutical
manufacturing, combustion
products

Diffuse airway and parenchymal injury

Ammonia Fertilizers, animal feeds,
chemicals, and pharmaceuticals
manufacturing

Primarily ocular and upper airway burn;
massive exposure may cause bronchiectasis

Antimony trichloride,
antimony penta-chloride

Alloys, organic catalysts Pneumonitis, non-cardiogenic pulmonary
oedema

Beryllium Alloys (with copper), ceramics;
electronics, aerospace and
nuclear reactor equipment

Acute upper airway injury tracheobronchitis,
chemical pneumonitis

Boranes (diborane) Aircraft fuel, fungicide Upper airway injury, pneumonitis with
massive exposure

Hydrogen bromide

_t
Petroleum refining Upper airway injury, pneumonitis with

massive exposure 
.

Methyl bromide Refrigeration,
fumigation

produce Upper and lower airway injury pneumonitis,
CltlS depression and seizures

Cadmium Alioys with Zn and pb,
electroplating, batteries,
insecticides

Tracheobronchitis, pulmonary oedema
(often delayed
chronic lov$

onset over z4-48 hours);
level exposu re leads'rto

and
Calcium oxide, calcium
hydroxide

Lime, photography, tanning,
insecticides

Upper and lower airway inflammation,

Chlorine Bleaching, formation of
chlorinated compounds,
household cleaners

Upper and lower airway inflammation,
pneumonitis and non-card rogentc

oedema
Chloroacetophenone Crowd control agent, "tear gas" Ocular and upper airway inflammation,

Iower airway and parenchymal injury with
masssrve

o-Chlorobenzomalo-nitrile Crowd control agent, "tear gas" Ocular and upper airway inflammation,
lower with massive
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Chemical Sources of exposure Iqiury produced

Chloromethyl ethers Solvents, used in manufacture of
other organic cornpounds

Upper and lower airway irritation, also a
respiratory tract carcinogen

Chloropimin Chemical manufacturing,
fumigant component

Upper and lower airway inflarr,mation

Chromic acid (Cr(IVi) Welding, plating Nasal inflammation and ulceration, rhinitis,
pneumonitis with massive exposure

Cobalt High temperature alloys,
permanent magnets, hard metal
tools (with tungsten carbide)

Acute bronchospasm and/or pneumonitis;
chronic exposure can cause lung fibrosis

Formaldehyde Manufacture of foam insuiation,
plywood, textiles, paper,
fertilizers,resins; embalming
agents; combustion products

Ocular and upper airway irritation;
bronchospasm in severe exposure; contact

dermatitis in sensitized persons

Hydrochloric acid Metal refining, rubber
manufacturing, organic
compound manufacture,
photographic materiais

Ocular and upper airway inflammation,
lower airway inflammation only with
ma$sive exposure

Hydrofluoric acid Chemical catalyst, pesticides,
bleaching, welding, etching

Ocular and upper airway inflamrnation,
tracheobronchitis and pneumonitis with
massive exposure

Isocyanates

\

Polyurethane production; paints;
herbicide and insecticide
products; laminating, furniture,
enamelling,resin work

Ocular, upper and lower inflammation;
asthma, hypersensitivity pneumonitis in
sensitized persons

Uthium hydride AIloys, ceramics, electronics,
chemical catalysts

Pneurnonitis, non-cardiogenic pulmonary
oedema

Mercury Electrolysis, ore and amalgam
extraction, electronics manufacture

Ocular and respiratory tract inflammation,
pneumonitis, CNS, kidney and systemic effects ,

Nickel carbonyl Nickel refining, electroplating,
chemical reagents

Lower respiratory irritation, p'rieumonitis,

delayed systemic toxic effects

Nitrogen dioxide Silos after new grain storage,
fertilizer making, arc welding,
cornbuslii:n products

Ocular and upper airway inflammation,
non-cardiogenic pulmonary oedema, delayed

onset bronchiolitis

Nitrogen mustards;sulphur
mustards

Military gases Ocular, upper and lower airway
inflammation, pneumonitis

Osmium tetroxide Copper refining, alloy with iridium,
catalyst for steroid synthesis and

ammonia formation

Severe ocular and upper airway irritation;
transierit renal damage
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Chemical Sources ofexposure Iqiury produced

Ozone Arc w-elding, copy machines,
paper bieaching

Upper and lower airway inflammation;
asthmatics more susceptible

Phosgene Pesticide and other chemical
manufacture, arc welding paint
removal

Upper airway inf lammation and
pneumonitis; delayed pulmonary oedema in
low doses

Phosphoric sulphides Production of insecticides,
ignition compounds, matches

Ocular and upper airway inflammation

Phosphoric chlorides Manufacture of chlorinated
organic compounds, dyes,
gasoline additives

Ocular and upper airway inflammation

Selenium dioxide Copper or nickel smelting,
heating of selenium alloys

Ocular and upper airway inflammation,
pulmonary oedema in massive exposure

Hydrogen selenide Copper refining, sulphuric acid
production

Ocular and upper airway inflammation,
delayed pulmonary oedema

Styrene Manufacture of polystyrene and
renins, polymers

Ocular, upper and lower airway
inflammation, neurological impairments

Suiphur dicxide Petroleum refining, pulp mills,
refrigeration plants,
manufacturing of sodium
sulphite

Upper airway inflammation,
bronchoconstriction, pneumonitis on
massive exposure

Titanium tetrachloride Dyes, pigments, sky writing Upper airway injury

Uranium hexafluoride

\
Metal coat removers, floor
sealants, spra16 paints

Upper and lower airway injury,
bronchospasm, pneumonitis

Vanadium pentoxide Cleaning oil ta4ks, metallurgy- Ocular, upper and lower airway symptoms

Zinc chforide Smoke grenades, artillery Upper and lower airway irritation, fever,

delayed onset pneumonitis

Zirconium tetrachloride Pigments, catalysts Upper an{ lower airway irritation,
pneumonitis : I

Note;
. T$PM - Total Susperded Particulate Mafter

r RPM - Respirable Particulate Matter

r YOCs - Volatite Orgianic Campounds

r HCNYapours * HydragenCyanide
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