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CHAPTER

O] ECOLOGY AND ECOSYSTEM

ENVIRONMENT

B Meaning

O Sum total of biotic and abiotic components and
their continuous interactions, which influence or-
ganisms and ecosystems.

O Environment includes system-level processes
such as:

= Energy exchange
= Cycling of elements
It includes:
O Physical (air, water, soil)
O Biological (plants, animals, microbes)

O Chemical interactions (nutrient cycles, biochem-
ical reactions)

Key Concept:

O Environment is dynamic, not static.
O All ecosystems are environments, but all environ-
ments are not ecosystems.

HABITAT

B Definition:

O Habitat is the physical place where an organism
lives.

Multiple organisms may share a common habitat
Habitats are based on similar survival require-
ments

Q
Q

H  COMPONENTS OF AN ECOSYSTEM

Multiple habitats together form the environment
All habitats are environments

All environments are NOT habitats

Habitat is always a part of an ecosystem

0000

Env.

Habitat

ECOSYSTEM

H Definition

QO An ecosystem is the functional unit of nature
where:

O Living organisms interact among themselves

O And with the physical environment

QO Ecosystem = community + environment

Key Processes:

QO Energy flow
O Nutrient cycling
O Biological interactions

A) Biotic Components

Producers (Autotrophs)

O Examples:

O Prepare their own food
QO Use sunlight and non-living raw materials

= Green plants
= Certain bacteria

= Cyanobacteria (blue-green algae)
O Aquatic ecosystems:

= Phytoplankton (microscopic algae) are the primary producers

PRAYAAS EDUCATION
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ENVIRONMENT

Consumers (Heterotrophs)

Macro Consumers Micro Consumers

O Herbivores (Primary consumers)| O  Phagotrophs — Ingest organic
— feed on plants (sheep, rabbit) matter or organisms

O Secondary consumers - feed on| O Osmotrophs — Absorb dissolved
herbivores (snakes, wolves) organic matter by osmosis

O Tertiary consumers - feed onboth | O  Saprotrophs / Decomposers —
(lions) Bacteria and fungi — Obtain energy
from dead organic matter (detritus)

O Omnivores - feed on plants and | O Detritivores — Earthworms, nema-
animals (humans, bears) todes, arthropods — Feed on detri-
tus and help decomposition

O Not true decomposers

Secondary Consumers wss-

F Pyramid
o - of energy

-
, / 4th Trophic Level ), Secondary Camivores S/ — “
C (Tertiary Consumers)
p 7 a
4 3rd Trophic Level \Caml\rores h Zad *‘

\ (Secondary Consumers)

2nd Trophic Level (Primary Consumers)

/ 1st Trophic Level (Producers) \Green Plants

DECOMPOSITION PROCESS

B Occurs simultaneously through:

1. Fragmentation

O Detritivores break detritus into small particles

2. Leaching

QO Water-soluble nutrients move downward into soil
3. Catabolism

O Enzymatic breakdown by bacteria & fungi
4. Humification

Q Formation of humus
5. Mineralization

O Release of inorganic nutrients

Include

B) Abiotic Components

Air, water, soil

Sunlight

Temperature

Minerals and nutrients
Wind, altitude, turbidity

00000

Page 2

PRAYAAS EDUCATION



ENVIRONMENT

EFFECT OF ABIOTIC FACTORS on Terrestrial Autotrophs

Light O High intensity — more root growth, thick leaves
O Low intensity — reduced growth, flowering, fruiting
O When light intensity falls below minimum:

= Plants cease growth

= Due to accumulation of CO; (not just lack of light)
QO Only red and blue light effective in photosynthesis

= Blue light:
¢ Produces short, dwarf plants

= Red light:
¢ Causes elongation of cells
¢ Leads to etiolation
e Etiolation: Abnormal growth of plants in absence of light, causing long,
weak, pale shoots.

@)

Temperature High temperature — protein coagulation — plant death

= Exception: Some thermophilic bacteria can survive very high temper-
atures.
Disturbs balance between respiration & photosynthesis
Causes desiccation of plant tissues
Leads to moisture depletion

Nitrogen Plants compete with microbes for nitrogen

Hence, nitrogen acts as a limiting nutrient:

000|000

= In natural ecosystems
= AND in agricultural ecosystems

Frost Freezing soil moisture kills plants

Leads to dehydration and cell damage

Snow Shortens vegetative growth

Acts as insulation and protects seedlings

0100 |00

Salinity / High Salt Concen- Causes:
tration » Dehydration of cells

= Canker formation
Q Similar visible symptoms may be caused by:

= Fungi
= Bacteria
= \iruses

Dieback Progressive dying from tip backward
Roots remain alive for years
Shoots die

It is an adaptive mechanism:

0000

= To avoid adverse conditions like drought
Examples:

= Sal
m  Red sanders

(@)

= Silk-cotton tree
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ENVIRONMENT
®  IMPORTANT ECOLOGICAL TERMS

B) Abiotic Components

Biotic Q Living organisms
O Dead and decaying matter
Abiotic O Non-living, inorganic factors
Organic Compounds O Derived from plants/animals
QO Contain C-H bond
QO Eg: carbohydrates, proteins
Inorganic Compounds O Derived from minerals
O No C-H bond
O Eg: water, salts
Humus O Dark, amorphous organic matter
O Formed by decomposition of plant material
O Enhances soil fertility
Limiting Factor QO Any factor that restricts population growth
QO Eg: competition, salinity, nutrient availability
m  ECOLOGY
Definition O Ecology is the study of relationships:
= Among organisms
= Between organisms and environment
O Includes:
= Individuals — populations - communities — ecosystems — biomes
— biosphere
LEVELS OF ECOLOGICAL ORGANISATION
Levels.of . Galaxies > Universe = —
Organization Solar Systems
Earth
Biusahere
BiD:I’lES
Ecosvgtems A
Ecology — 5
Communities
Popuigtions
e Orga;isms
Orgﬂans
‘I’ls;ues
A
Cells
Pmto?:olasm
Aroms ». Molciss Organism Biosphere
1.Individual QO Asingle organism
QO Capable of acting and functioning independently
O Shows adaptations, behaviour, physiology at organism level
O Lowest level at which natural selection operates

Page 4 PRAYAAS EDUCATION



ENVIRONMENT

2.Species A group of similar individuals

Capable of interbreeding and exchanging genes
Produce fertile offspring

Example: Homo sapiens

Basic unit of taxonomy
Imp angle:

Species is a genetic unit, not just morphological similarity

0000

(@)

3.Population A community of interbreeding organisms
Belonging to the same species

Occupying a defined geographical area

During a specific time period

Three compulsory elements (often asked indirectly):

0000

= Same species
= Same area

= Same time
Q If time element is missing — NOT population

4.Community O An assemblage of populations of different species
O Living and interacting in a common area

Naming of Community

O Communities are named after the dominant plant form
O Example:

®  Grassland community — dominated by grasses (May still contain
herbs, shrubs, trees)

Types of Communities:

Major Communities

Large-sized

Relatively independent

Depend only on Sun’s energy from outside
Long-lasting and stable

Example:

Tropical evergreen forests

Minor Communities Depend on neighbouring communities

Also called societies

Secondary aggregations within a major
community

Example:

Mat of lichen on a cow dung pad

Minor communities cannot exist inde-

pendently

(ONONON [ONONCRONONG,

00O

Stable Community O Shows little variation in productivity from
year to year
O Resilient to:

= Natural disturbances
= Human-made disturbances

= Invasion by alien sp

PRAYAAS EDUCATION Page 5



ENVIRONMENT

@)

5.Ecosystem

A community of organisms together with the environment in which they
live and interact.

Ecosystem = Community + Environment

Ecosystem does NOT mean only organisms

Ecosystem does NOT mean only physical environment

6.Biome

000|000

Key distinction:

Alarge geographical area
Characterised by: Distinctive vegetation, Soil, Climate, Animal life
Organisms are adapted to that particular environment

Biome = habitat
Biome # ecosystem
One biome may contain many ecosystems

7.Biosphere

000|000

The region: On, Above, Below the Earth’s surface
Where life exists

» Includes: Parts of lithosphere, Hydrosphere, Atmosphere

B ECOLOGICAL NICHE

O Functional role and position of a species

O No two species can have the same niche indefi-
nitely

Same habitat = same niche

Greater niche diversity — greater ecosystem sta-
bility

O Dominant species have broader niches

O Niche knowledge is crucial for conservation

B ECOTONE, ECOLINE & EDGE EFFECT

©)
©)

Ecotone

Transition zone between two biomes

Eg: mangroves, grassland-forest

High productivity

May be narrow between Grassland and Forest &
wide between Desert and Forest

May contain entirely different organisms

Edge effect occurs here

(ONONONG)

o0

Edge Effect

O Higher species diversity & population density
Q Species here = edge species
QO Birds show strong edge effect

Ecoline

O Gradual change across environmental gradient
QO No sharp boundary in terms of species Compo-

sition
Q Eg: altitude, salinity gradients
Biome
O Large geographical area with distinct vegetation,

soil, climate
O Five major biomes:

= Aquatic

= Grassland
= Forest

= Desert

= Tundra
O Same biome may exist on different continents

®  Eg: Taiga forests
BIOSPHERE
O Life-supporting zone of Earth
O Includes:
= Lithosphere
= Hydrosphere

= Atmosphere
O Absent at extremes (deep oceans, poles)
O Spores may exist but are metabolically inactive

B PRINCIPLES OF ECOLOGY

1.Adaptation

O Structural, physiological or behavioural feature
that enables an organism to survive and repro-
duce in a particular environment.

Types:
O Morphological:
= Fennec fox — large ears — heat loss

®  Cold-climate mammals — short ears &
limbs — reduce heat loss

= Allen's Rule

Page 6
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O Physiological:
= Venom / poison production for defence or
prey capture
QO Behavioural:
Q Hibernation (bats, bears, rodents)

2. Variation

O Variation = genetic differences among individu-
als of the same species.

O Caused by mutations, environmental changes,

geographic isolation

Provides raw material for natural selection

Example: differences in skin colour, hair type

Adaptive Radiation

00O

= Diversification from a common ancestor
into multiple forms in new niches

3.Speciation

Q Speciation is the formation of new species.
QO Species consist of many populations
O Types:

= Allopatric: due to geographical barriers
= Sympatric: no physical barrier, niche or
food differentiation
4. Mutation
O Mutation = error in DNA replication causing new
genes.
O Random in nature

QO Source of variation
O Members of same species are not identical

5. Natural Selection

O Proposed by Darwin & Wallace

O Evolutionary force selecting favourable varia-
tions

O Operates on populations, not individuals

6. Evolution

O Evolution is the change in organisms over time
through changes in genome.
O Leads to adaptation and new species
O Modern form: Neo-Darwinism (genetics + evolu-
tion)
7. Extinction
O Extinction = complete disappearance of a spe-

cies.
O 6th Mass Extinction (Anthropogenic)

= Human-induced

m  Causes: habitat loss, over-exploitation,
pollution, climate change

B FUNCTIONS OF ECOSYSTEMS

ECOLOGICAL SUCCESSION (Ecosystem Development)

O Gradual change in plant and animal communi-

ENVIRONMENT
ties over time, due to large-scale environmental
changes or destruction.

O Speed depends on geographical location

O Occurs faster in interiors of large continents

B Stages of Ecological Succession

Succession involves directional changes in vegetation:

sCiencenotes.org

Primary Succession

Primary succession is the process by which organisms colonize a barren
environment, leading to the formation of a new ecosystem over time.

g“ 'I:l
s

bacteria lichens small
annual plants, grasses

shrubs. shade-
Intoleran.
plants

animals, shade-

bare rock L
roleram trees

Pioneer O First organisms to colonise an
Community area

Seral e One community replaces
(Successional) another

Stages Characterised by:

Increased productivity
Nutrient shifts

Higher species diversity
More complex food webs

Climax
Community

Final, stable, mature stage
More complex and long-lasting

(ON Ol IONONONG

B Primary Succession

Occurs in bare areas with no previous life
Conditions are often harsh

Eg: bare rock, sand dunes

Pioneer Species:

0000

= Microbes, mosses, lichens

= Lichens = symbiotic association of fungi
and algae

= Pjoneers modify habitat
= Relatively slow process

B Secondary Succession

QO Occurs after partial or complete destruction of
an existing community
O Causes:

= Natural: floods, fires, droughts
= Human: deforestation, agriculture

PRAYAAS EDUCATION
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ENVIRONMENT
Key features:

= Soil already present
= Hardy grasses — herbs — trees
= Faster than primary succession
Types Based on Cause
O Autogenic succession

= Driven by biotic components of the com-
munity itself
O Allogenic succession

= Driven by abiotic factors (fire, flood)
B Succession in Plants

Xerarch Succession Hydrarch Succession

Occurs on land with low | Occurs in water bodies
moisture (ponds, lakes)
Eg: bare rock Sequence:

Progresses towards
mesophytic (moderate
moisture) conditions

Phytoplankton — Floating
plants — Rooted hydro-
phytes — Sedges / grasses
— Trees

B HOMEOSTASIS (Feedback Control)

Q Ability of biological systems to resist change and
maintain equilibrium, ensuring ecosystem stabil-
ity.

O Example (Pond Ecosystem)

= T Zooplankton — { Phytoplankton — food
scarcity — J Zooplankton

= | Zooplankton — T Phytoplankton — 1 Zo-
oplankton
O This is a negative feedback mechanism, con-
trolled by limiting resources, maintaining ecosys-
tem stability.

B Homeostasis in Organisms

O Small animals (high surface-
volume ratio) lose heat rapidly

QO Hence, small animals are rare
in polar regions

Migration O Temporary movement to fa-
vourable areas

O Eg: migratory birds

Suspension & )
Escape

Spore formation - bacteria,
fungi, lower plants

Strategies O Hibernation - polar bears (win-
ter sleep)
Q Aestivation - snails, fish (sum-
mer sleep)

O Diapause - growth suspension
in zooplankton

QO Seed formation - stress survival
and dispersal in higher plants

B ENERGY FLOW IN THE FOOD CHAIN

Trophic Level

O A trophic level is the position occupied by an or-
ganism in a food chain.
O Represents energy flow in an ecosystem.

Unidirectional Energy Flow

QO Energy flows one-way: Producers — Consumers
O Moves from lower to higher trophic levels
O Does not cycle back (unlike nutrients)

Heat

DECOMY

O Maintenance of internal stability through physio-
logical and behavioural mechanisms.

Strategies:

Conformers Internal environment changes
with surroundings
Most animals cannot maintain

constant body temperature

Birds and mammals
Maintain constant internal con-
ditions using:

Regulators

= Behavioural methods

(shade, migration)
= Physiological methods (in-
creased metabolism)
Thermoregulation & osmoreg-
ulation are energy expensive

-
Everopy stored
o OVNGES

Energy Loss (10% Law

At each trophic level, most energy is lost as heat
Only about 10% energy is transferred to the next
level

Hence, energy decreases upward

Represented by ecological pyramids

Trophic Interactions Involve

QO Food Chain
O Food Web
Q Ecological Pyramids

FOOD CHAIN

0 00

O Food chain = linear feeding relationship (who
eats whom).

Page 8
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Types of Food Chains:

1.Grazing
Food Chain
o

2.Detritus
Food

FOOD WEB

Starts from living plants

Examples:

= Grass — Grasshopper — Frog
— Snake — Eagle

= Diatoms — Crustaceans —
Herrings

Dominant in marine ecosystems

Starts from dead organic matter
Detritivores: Earthworms, milli-
pedes, woodlice, Snails, Bacteria,
Beetle, Fungi, Termites, etc.
Dominant in terrestrial ecosys-
tems

O Interconnected food chains
O More stable than a single food chain
O Provides alternate feeding pathways

BIOTIC INTERACTIONS IN A FOOD WEB

Positive
Outcome

Mutualism: both benefit

m  Eg. coral & zooxanthellae
Commensalism: one benefits, other
unaffected

= Eg. epiphytes on trees

Antag-
onistic
Outcome

©c 00 ©O

Parasitism: parasite benefits, host
harmed

Predation: predator Kills prey
Predator: larger/smaller, kills prey,
non-symbiotic

Parasite: smaller, does not kill host,
symbiotic

Negative
Outcome

(ON®,

Competition: both harmed

Amensalism: one harmed, other un-

affected

= Eg. Penicillium inhibiting bacteria;
large tree shading small plant

ENVIRONMENT
ECOLOGICAL PYRAMIDS

Graphical representation of trophic levels based
on:

O Number

QO Biomass

O Energy

Types of Ecological Pyramids

Pyramid of Numbers
O Number of individuals at each trophic level
O May be:

= Upright
= Inverted

= Spindle-shaped (forest ecosystem)
Pyramid of Biomass
O Based on dry weight
O Uprightin terrestrial
O Inverted in aquatic ecosystems
Pyramid of Energy
O Shows energy flow
O Always upright
O Never inverted

Pyramid Summary

Pyramid of Ni yramid of Bi | Pyramid of Energy
Fox
Rabbit

Grass

Species A Species B Name of Interaction
+ + Mutualism
- - Competition
+ - Predation
o - Parasitism
+ 0 Commensalism
= 0 Amensalism

Ecosystem Energy Biomass Numbers
(Always
upright)
Grassland | Upright Upright Upright
Aquatic Upright Inverted Upright
Forest Upright Upright Spindle
Parasitic Upright Upright Inverted
food chain

B MOVEMENT OF NON-DEGRADABLE POLLUTANTS

QO Persistent pollutants cannot be easily broken

down

Q Eg. DDT, chlorinated hydrocarbons

PRAYAAS EDUCATION
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ENVIRONMENT

Bioaccumulation
et

>
==

- Contaminant levels

@%@’6
= ol o

T M E

—D

- Contaminant levels

i—»a

Biomagnification

Biomagnification

An increased concentra-
tion of a toxic chemical,
the higher an animal is on
the food chain.

An increase in the level as
one moves higher in the
food chain.

Level of concentr.

An increase in the concen-
tration of pollutants as
they move from one troph-
ic level to the next.
pollutants required are:

O Long biological

half-life

Q Fat-soluble

O Water-insoluble

QO Eg.DDT
Water-soluble
— excreted
Fat-soluble pollutants —
retained

pollutants

Food

Biomagnification takes
place between two given
trophic levels.

The transfer of pollutants
and other absorbed tox-
ins from the microscopic
aquatic organisms into the
small fish, which are later
consumed by the larger
fish and other aquatic an-
imals.

Bioaccumulation

Accumulation of a toxic
chemical in the tissue of a
particular organism.

Causes

An increase in the concen-
tration of a substance in-
side an organism.

ation of pollutant

An increase in the concen-
tration of a pollutant in an
organism.
High in persistent pollut-
ants
Occurs when:
O Rate of intake
> rate of break-
down/excretion

Chain

Bioaccumulation takes
place or occurs within a
given trophic level.

Buildup or accumulation
of mercury in fishes and
other aquatic animals.

NUTRIENT CYCLING (BIOGEOCHEMICAL CYCLES)

O Energy flow is unidirectional and lost as heat
(non-recoverable).

O Nutrients are recycled indefinitely through eco-
systems.

O Hence:

= Energy # recyclable | Nutrients = recycla-
ble

Major Elements in Living Organisms

Carbon (C)
Hydrogen (H)
Oxygen (O)
Nitrogen (N)
Phosphorus (P)

00000

Nutrient Cycling

QO Involves circular movement of elements
O Between living (biotic) and non-living (abiotic)
components

Types of Nutrient Cycles

Based on Replacement Rate
O Perfect Cycle: Nutrients replaced as fast as used

= Usually gaseous cycles
O Imperfect Cycle: Slow replacement

= Nutrients may get locked in sediments
Based on Reservoir

Gaseous Cycles Sedimentary Cycles

Reservoir: Atmosphere /| Reservoir: Earth's crust
Hydrosphere Examples:
Examples: QO Phosphorus

Q Carbon cycle O Sulphur

O Nitrogen cycle QO Calcium

O Methane cycle O Magnesium

O Water cycle

GASEOUS CYCLES

Carbon Cycle

Carbon Cycle

Sunlight

GOz in the
atmosphere

Photosynthesis
by producers Fossil fuel

combustion
e

respiration

Animal
raspiration
Carbon fixation

ny GOnsUMErs *m
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O Short-term cycle between atmosphere and or-
ganisms

Key Steps

O Atmospheric carbon mainly as CO,

O Photosynthesis fixes carbon into plants & phyto-
plankton

O Respiration & decomposition return carbon to
atmosphere

Long-term Carbon Storage

Marshy soils

Aquatic sediments

Fossil fuels

In deep oceans, carbon can remain buried for
millions of years.

00O

Fossil Fuels

O Formed from buried organic matter
O Burning releases CO, back to atmosphere

B Nitrogen Cycle

O Atmospheric nitrogen converted into ammonia,
nitrites, nitrates

Sources of Nitrogen

O Natural & anthropogenic:
= Lightning, UV radiation
= Forest fires
= Automobile exhausts
= Thermal power plants
O Animal waste, dead vegetation add nitrogen to
soil
O Burning coal releases nitrogen oxides — smog &
acid rain
O Acid rain = mixture of nitrous, nitric, sulphurous
& sulphuric acids

B Steps of Nitrogen Cycle

Q N, Fixation — Nitrification — Ammonification —
Denitrification

ENVIRONMENT
1. Nitrogen Fixation
O By:
= Microbes

= Lightning
= Industrial processes

O Enzyme: Nitrogenase
O Examples:

= Free-living: Azotobacter
= Symbiotic: Rhizobium
= Cyanobacteria
2.Nitrification
O Ammonia — Nitrites — Nitrates
O Bacteria:
= Nitrosomonas
= Nitrococcus
= Nitrobacter
3.Assimilation

QO Plants absorb nitrates — amino acids
4.Ammonification

O Organic nitrogen - ammonia/ammonium
5.Denitrification

O Nitrates — elemental nitrogen
QO Bacteria:

= Pseudomonas

= Thiobacillus
O Nitrogen returns to atmosphere

B Methane Cycle

METHANE

Y

/ P
/e — *
Melting parmafrost Methanogens
in soil by microbes

co,
Hydrates and Clathrares Dry sail
oxidation

H,0
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Anaerobic digestion in sediments, zoo-
plankton, fish
Methane Hydrates
Low temperature
Q Found:

O C(limate change, ocean warming, acidification
can:

Human Sources of Methane

QO Formed when methane + water combine under:

ENVIRONMENT
QO Methane (CHy):
| |

More potent GHG than CO,
u

But shorter atmospheric lifetime’
Natural Sources of Methane

= Climate change

O Methane hydrate release amplifies global warm-
ing
O Termites

SEDIMENTARY CYCLES
B Phosphorus Cycle
Methanogens in anaerobic conditions
= Anaerobic fermentation in gut
O Oceans
u

Phosphorus Cycle

QO Wetlands (~ 80% of natural emissions)
| |

_Aieathering |
Incarparation
™ by animals i o
A
L]

of rocks

103 %
High pressure

B ciiiinats ‘Gaalagical
%, carried

e

2

£l

%

€

3

2

)

=}

wplift and
by water

o §
@@ u;:;;;;:ﬁ-::a Leaching )
Decompasers
Ocean sediments
= Permafrost

: oy
| Formation

Destabilise hydrates

Underwater phosphate reserve

O Involves movement of phosphates from rocks —

-

O Humans contribute 50-65% of global CH,
O Major contributors:

Key Steps

Agriculture (=40%)

= Fossil fuels (x35%)
| |

Waste (=20%)
Specific Sources

Eode
rivers & oceans — back to Earth’s crust through
geological processes.
Release massive methane — potential
mass extinction

gen).

Sources of Phosphorus

O No atmospheric phase (unlike carbon & nitro-

QO Occurs as phosphate minerals in rocks.

O Weathering, erosion & mining release phos-
phates — enter rivers and oceans (UPSC 2021).
O In oceans, phosphates accumulate on continen-
tal shelves as insoluble deposits.
O Over millions of years, tectonic uplift raises sedi-
ments back to land — cycle repeats.
Ecological Importance
O Landfills O Phosphorus plays a central role in aquatic eco-
O Wastewater treatment systems
O Coal mining (coalbed methane) O Excess phosphorus causes:
O Livestock digestion
O Rice cultivation -
O Biomass burning
e Human source > natural source
Methane Sink
Q Soils act as methane sink

Removal from Atmosphere

O Methanotrophic bacteria oxidise methane

Impact of Methane

Q Contributes to:

Water quality deterioration
Sulphur Cycle
Sulfur Cycle
QO Methane reacts with hydroxyl radical (OH) AR Ik
QO Converts to CO, + water vapour (
O OH radicals = “cleaners of atmosphere”

Ground-level ozone

Phytoplankton blooms
= Eutrophication

—Sultur {50, H,5)

Pra,
I

in the atmosphers

Wolzanization

Smatting & Lutsing
0° fossi unls

£
1
50,7 i
5o ramainsy ".“'.".':L
L
e o
Bactensl Baotarial
- axidation dutiin
'’ Fae
Sultate | !
150,7) imy
. in water
Sultide (5%} |
in sediments
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O Includes atmospheric input, acid rain deposition,
plant uptake, food chain transfer, and return to
soil & water.

Sources of Sulphur

O Organic: coal, oil, peat
O Inorganic: pyrite rock, sulphur rock
O Presentin soils as sulphates & sulphides

Released by:

O Weathering of rocks
QO Runoff
O Decomposition of organic matter

= transported to ecosystems in salt solutions
B Steps in Sulphur Cycle

Atmospheric Input

Q Sulphur enters atmosphere as SO, from:
= Volcanic eruptions
= Fossil fuel combustion

= QOcean surfaces (via DMS - Dimethyl Sul-
phide)
O DMS originates from marine algae, plants, ani-
mals and forms marine sulphate aerosols.

Atmospheric Deposition

QO SO, returns to Earth as weak sulphuric acid (acid
rain).
Plant Uptake

O Plants absorb sulphur mainly as sulphates.
O Incorporated into sulphur-containing amino ac-
ids via metabolism.

Food Chain Transfer

O Sulphur passes through the grazing food chain.
Return to Soil & Water
O Via excretion and decomposition of dead organ-
isms.

O Deposited in soils and bottom sediments of
lakes, ponds, seas.

ECOSYSTEM SERVICES & GOODS

B Ecosystem Services

O Benefits provided to humans by healthy ecosys-
tems.

B Four Broad Categories

O Provisioning - food, timber, fibre, medicines,
freshwater

O Regulating - climate regulation, air quality, flood
control, pollination

O Supporting - nutrient cycling, soil formation,
photosynthesis

O Cultural - recreation, ecotourism, ethical & exist-
ence values

ENVIRONMENT
B Ecosystem Goods

QO Tangible natural products harvested by humans:
= Wild fruits & nuts
= Timber
= Game
= Natural fibres
= Medicinal resources
B Natural Capital

O Ecosystems as assets providing ecosystem ser-
vices.
O Example:

= Mangroves — flood protection
B Ecosystem Valuation

O Economic process of assigning monetary value
to ecosystems and services.
O Helps policymakers:

= Compare costs & benefits
= Assess impacts of development policies
TEEB - The Economics of Ecosystems & Biodiversity

O UNEP-hosted global study
O Led by Pavan Sukhdev (Indian environmental
economist)

Objectives

Q Establish global standards for natural capital ac-
counting

O Mainstream biodiversity & ecosystem services
into decision-making

Q Highlight the rising cost of biodiversity loss

Important facts:

Phosphorus — no atmospheric phase — eu-
trophication risk

Sulphur — atmosphere + acid rain
Ecosystem services = ecosystem goods
Natural capital = ecosystems as assets

TEEB — economics + biodiversity

TYPES OF ECOSYSTEMS

'Typu of &OS?O.tte.\q
I
1
Natural Avtificial/ Mon-
Made
¥ 12
Terrestrial Aquatic
| |
! ! it ' }
Forest Grassland Detert Marvine Frech Water
|
+
Lotie-river; sbream  LenHelake, pond
oy srﬁn_g o SWawmp
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ENVIRONMENT

B CLASSIFICATION OF ECOSYSTEMS

Ecosystems are broadly classified into two types:

1.Natural Ecosystems 2.Artificial Ecosystems

O Assemblagesofplants,| O Human-created sys-
animals and abiotic tems where biotic and
components function- abiotic  components
ing as a self-regulating are forced to interact.
unit. QO Not self-sustaining;

O Capable of maintain- collapse without con-
ing identity without tinuous human inter-

human support. vention.
O Types O Examples: agricultur-
= Terrestrial ecosys- al fields, aquariums,
tems (Biomes) Z00s.
= Aquatic ecosys-
tems
TERRESTRIAL ECOSYSTEMS (BIOMES)
BIOME PYRAMID

Tropical
Seasonal Forest

weT [

Rainforest Scrubland Savanna Desert

Exclusively land-based ecosystems.

Terrestrial biosphere is divided into large ecolog-
ical units called biomes.

O No two biomes are identical due to differences in
climate, soil, and vegetation.

®  1.TUNDRA BIOME

O Meaning: Treeless cold plain
Distribution
O Mainly in high latitudes of the Northern Hemi-
sphere

O Also occurs at high altitudes (Alpine tundra) at
lower latitudes

-
- . L™ —
TR T - g i 4
_._*:b
e
it # Z
Tundra Location
= : O =
=] e = :

O Arctic tundra
O Alpine tundra

Vegetation

QO Tree growth absent due to permafrost

O Vegetation limited to mosses, lichens, sedges

O Coastal lowlands support reindeer moss (key
grazing resource)

O Reindeer, arctic fox, wolf, polar bear, musk ox,
lemming, arctic hare
O Reptiles & amphibians nearly absent

Adaptations

O Thick fur, long life span

O Large body size, small ears and tails — reduced
heat loss

Q Low surface-area-to-volume ratio (Allen’s rule)

B 2.FOREST BIOMES

(a) Taiga / Boreal Forest (Evergreen Coniferous Forests)

Taiga and Boreal Forest Global Distribution
The taiga or boreal forest covers much of Canada, Alaska, Sweden,
Finland, Norway, Estonia, and Siberia and parts of Scotland, Iceland,
Mongolia, Japan, and Kazakhstan.

This biome does not occur in the Southern Hemisphere.

Page 14
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O Found south of tundra belt
O Lowest productivity among forest ecosystems
e Soils (Podzols)
O Thin, acidic, poorly drained
O Low humus & organic matter
O Slow decomposition due to cold climate
e Vegetation
O Evergreen conifers: spruce, fir, pine
O Needle-shaped leaves; low moisture requirement
O Leaves not shed frequently — nutrient conserva-
tion

e Fauna
O Siberian tiger, lynx, wolf, bear, red fox, squirrel

(b) Temperate Deciduous Forest (British-type climate)

O Deep, fertile podzolic soils
QO Trees shed leaves in autumn to survive frost &
snow
O Growth resumes in spring
e Vegetation
O 0ak, elm, ash, birch, beech, poplar

(c) Temperate Rainforest

O Small global coverage

O Found along north-western coasts (N. America,
S. Chile, New Zealand)

e Vegetation

QO Tall conifers (Douglas fir, Sitka spruce, Western
hemlock)

O Mosses & lichens common as epiphytes (com-
mensalism)

(d) Sub-Tropical Deciduous Forest

Q Eastern China, South-Eastern USA

O Luxuriant growth

O Lowlands: evergreen + deciduous hardwoods
O Highlands: conifers (pine, cypress)

(e) Mediterranean (Temperate Deciduous) Biome

O Hot, dry summers; mild wet winters
QO Xerophytic adaptations
e Vegetation
O Small, widely spaced broad-leaved trees
O Low evergreen oaks common
QO Frequent fires — vegetation adapted for rapid

ENVIRONMENT
regeneration
(f) Tropical Deciduous Forest (Monsoon Forest)

QO Seasonal rainfall
QO Trees shed leaves during dry season
e Vegetation
O Teak, sal, neem, bamboo, sheesham, sandal-

wood, khair
(g) Tropical Rainforest
e C(Climate

O High temperature, heavy rainfall
O Evergreen, multilayered vegetation
e Vegetation
O Mahogany, ebony, dyewoods
O Mangroves in saline regions
O Dense canopy structure due to upward competi-
tion for sunlight
O High epiphyte density
e Key Facts
O Does not regenerate quickly after removal
O Soil is nutrient-poor despite dense vegetation
e Importance of Rainforests
QO Act as carbon sinks
O Contribute ~20% of Earth’s oxygen
O Generate 50-75% of local precipitation via evap-
otranspiration
Source of major rivers (Amazon, Congo, Mekong)
House >30 million species
Support indigenous livelihoods
Influence regional climate & ocean circulation

0000
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B 3.GRASSLAND BIOMES

(a) Temperate Grasslands (Steppes)

Almost treeless

Short, nutritious grasses

Low animal diversity

Transition towards wooded steppes with in-
creased rainfall

0000

(b) Savanna (Tropical Wet-Dry Grasslands)

O Tall grasses with scattered short trees

PRAYAAS EDUCATION
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Q Trees often umbrella-shaped (e.g., Acacia)
O Leaves shed in dry season to reduce transpira-
tion
e Fauna
O Rich diversity of mammals, birds, reptiles
e Fire Ecology
Q Controlled burning promotes fresh grass growth
Q Savanna fires are carbon-neutral -

®  4.DESERT BIOME

O Examples:
= Estuaries
= Salt marshes

= Mangrove swamps and
mangrove forests

IL. Classification of Aquatic Organisms

e (Based on zone of occurrence)

Vegetation
. ; i Meuston.————— ‘-'.—% TET %’
O Xerophytes: cacti, thorny bushes, dwarf acacias - : W g

O Long-rooted grasses
Adaptations

O Seeds with thick protective coats

O Shrubs with deep, widely spaced roots
O Leaves absent or modified into: Plankton H"*E%]w - X ;3“ 4
O Waxy, leathery, hairy, or needle-like forms R [ n "f ﬁﬁ ¥

O Reduced transpiration and water loss

Important facts:

Tundra — permafrost — no trees
Taiga — conifers + podzols -
Rainforest soil — nutrient-poor despite lush Nekton
growth

Savanna fires — carbon-neutral
Desert plants — reduce surface area & tran-
spiration

AQUATIC ECOSYSTEM

O Ecosystems occurring in bodies of water. They
are classified mainly on the basis of salinity.

Benthos

m [ Classification Based on Salinity

WAGEHEIE S O Low salt concentration due to

Ecosystems continuous water recycling 1.Neuston
O Salinity <5 ppt Q Live at the air-water interface
Types O Example: floating plants
O Lentic (still water): ponds, lakes, 2.Periphyton
bogs, swamps O Organisms attached to stems, leaves or sub-
O Lotic (running water): springs, merged surfaces
streams, rivers O Often found on rooted plants or substrates

emerging from bottom mud
O Example: sessile algae

2.Marine
Ecosystems

Salinity ~ 35 ppt or more
Includes shallow seas and open
oceans 3.Plankton
O High biodiversity, dominated by
plankton-based food chains

00

O Microscopic floating organisms with limited loco-

motion
3.Brackish QO Salinity between 5-35 ppt QO Distribution controlled mainly by water currents
Water Q Transitional zones between Types
Ecosystems freshwater and marine systems

O Phytoplankton: plant-like, photosynthetic

= Algae, diatoms
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®  Act as primary producers (autotrophs)
O Zooplankton: animal-like

= Protozoans, crustaceans, larval forms
= Heterotrophs
4.Nekton
O Active swimmers capable of overcoming currents
O Example: fishes, squids, whales
5.Benthos
O Organisms living at the bottom of water bodies

QO Includes burrowers, crawlers, and attached
forms

B III Factors Limiting Productivity of Aquatic Ecosystems

1.Sunlight

O Determines depth of plant distribution
O Divides water bodies into light zones
e Photic (Euphotic) Zone
O Extends from surface to depth where light is ~1%
of surface value
O Photosynthesis possible
e Aphotic (Profundal) Zone
O Below photic zone up to bottom
O No photosynthesis
O Plant growth absent

2.Dissolved Oxygen (DO)

QO Average DO in freshwater: ~10 ppm by weight
O Much lower than oxygen content in air
e Entry of Oxygen
O Diffusion across air-water interface
O Photosynthesis by aquatic plants
e Loss of Oxygen
O Respiration of organisms
O Decomposition of organic matter
Q Escape across air-water interface
e Winterkill
O Formation of ice layer blocks light penetration
O Photosynthesis stops, respiration continues
O DO depleted — mass fish mortality
e Impact of Global Warming on DO
O Oxygen solubility decreases with rising temper-
ature
O Warm water accelerates decomposer activity
O If DO falls below 3-5 ppm, many aquatic organ-
isms die

3.Temperature

O Aquatic organisms have narrow tolerance limits
O More vulnerable to temperature changes than
terrestrial organisms

ENVIRONMENT
4.Eutrophication

Blocked
Sunlight

Fish Suffocate

Algae Dies

O Over-enrichment of water bodies with nutrients
(N &P)

O Leads to excessive growth of algae and plankton
e Consequences

O Algal bloom blocks sunlight — no photosynthesis
below
Increase in dead organic matter
Decomposition increases oxygen demand
Results in anoxic conditions
Fish and seagrass mortality

Wetland Ecosystem

B Meaning

0000

O Ecotonal systems acting as a transition between
terrestrial and aquatic ecosystems.

Definition (Ramsar Convention + Wetlands Rules, 2017)

O Areas of marsh, fen, peatland or water (natural/
artificial; permanent/temporary).

O Water may be static or flowing, fresh/brackish/
saline.

O Includes marine areas < 6 m depth at low tide.

Covered Areas (Examples)

O Natural: lakes, rivers, floodplains, swamps,
marshes, peatlands, grasslands, estuaries, del-
tas, tidal flats, mangroves, coral reefs.
Sub-surface: underground aquifers.

Man-made: reservoirs, fishponds, rice paddies,
salt pans.

O
O

B Types of Wetlands:

Inland Wetlands Coastal Wetlands

O Natural: lakes/ponds, | O Natural: estuaries, la-

ox-bow lakes, water-
logged areas, season-
al wetlands, swamps.
Man-made: reservoirs,
tanks, ash ponds, wa-
terlogged fields.

goons, creeks, back-
waters, bays, coral
reefs, tidal flats, man-
groves, salt marshes.
Man-made: salt pans,
aquaculture farms.

Key Characteristics

Q Hydric soils (oxygen-poor).

PRAYAAS EDUCATION
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O Periodic flooding from adjacent water bodies.
O Dominated by hydrophytes adapted to shallow,
waterlogged conditions.

Importance of Wetlands

O Habitat for aquatic biodiversity & migratory
birds.

O Water purification & sediment filtration (“Kidneys

of the Earth”).

Nutrient recycling and groundwater recharge.

Flood control by slowing runoff.

Shoreline buffering against erosion and pollut-

ants.

Carbon sinks.

Genetic reservoirs (e.g., rice).

Support livelihoods, tourism, fisheries, and local

climate stability.

00O

00O

Reasons for Wetland Depletion

Industrial effluents, sewage, agricultural runoff.
Habitat destruction & deforestation.
Conversion for agriculture and encroachment.
Overfishing and intensive aquaculture.
Overgrazing.

Sand mining near coasts and rivers.

C000O0O0

Mitigation Measures

Scientific demarcation & strict enforcement.
Regulated aquaculture and farming.

Effluent treatment before discharge.

Allowing natural regeneration.

Artificial restoration where needed.
Afforestation, soil conservation, invasive-species
control.

Community participation & awareness.
Eutrophication control.

00000

©)
©)

B Measures to Protect Wetlands in India

National Plan for Conservation of Aquatic Ecosystems
(NPCA)

Centrally Sponsored Scheme.

Formed by merging NLCA + NWCP.

Funding: 70:30 (90:10 for NE states).

MOoEFCC provides guidelines & assistance.
State/UTs implement.

Wetland selection criteria aligned with Ramsar.

Wetlands (Conservation & Management) Rules, 2010

00000

Q Issued under Environment (Protection) Act, 1986.
O Central Wetland Regulatory Authority (CWRA).

O Wetland classification & activity regulation.

O Certain activities allowed only with permission.
O Catchment areas included in protection.

Wetlands (Conservation & Management) Rules, 2017

O Replaced 2010 Rules.
O Decentralised approach: States/UTs identify &

o

o

notify wetlands.

National Wetlands Committee (NWC) (MoEF Sec-
retary-headed) - advisory role.

Focus on wise-use principle.

State Wetland Authority

O
O

Headed by State Environment Minister.
Tasks:

= Identification & notification.
= Activity regulation.
= Recommend additional prohibitions.

= Prepare:
¢ List of wetlands (3 months),
¢ Notification list (6 months),
+ Digital inventory (1 year; update every
10 years).

Not Deemed as Wetlands

o

00O

River channels, paddy fields, man-made water
bodies.
Aquaculture areas, salt production zones.
Irrigation & drinking water projects.
Areas under:

= Indian Forest Act, 1927

m  Forest Conservation Act, 1980

= Wildlife Protection Act, 1972

= CRZ Notification, 2019

Prohibited Activities

000000

Conversion to non-wetland use.

Industrial setup/expansion.

Hazardous waste handling.

Solid waste dumping.

Untreated effluent discharge.

Encroachment & permanent construction (ex-
cept permitted water-based activities).

Concerns

O
O

No clear appeal mechanism (NGT ambiguity).
Subjective interpretation of “wise use”, prone to
misuse.

B Ramsar Convention on Wetlands

o

o

o

An international treaty for conserving wetlands
and ensuring their wise (sustainable) use.
Adopted on 2 February 1971 (World Wetlands
Day) at Ramsar (Iran).

Framed under the aegis of UNESCO.

Coverage & Membership

o

O
O
O
O

Covers 2,400+ Ramsar Sites globally.

Total protected wetland area: ~2.5 million sq km.
172 Contracting Parties.

India joined in 1982.

Each member country must designate at least
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one wetland of international importance.
Global & Indian Facts:

O World's first Ramsar site: Cobourg Peninsula,
Australia (1974).
O Countries with maximum Ramsar sites:
= United Kingdom - 175
= Mexico - 142
Country with largest Ramsar area: Bolivia.
India:
= Ramsar wetlands cover ~11,000 sq km
(~10% of India’s wetland area).

(ON©)

= Spread across 18 states.

®  Largest Ramsar site in India: Sundarbans
(West Bengal).

World Wetlands Day

O Observed on 2 February every year.
QO 2023 Theme: It's Time for Wetlands Restoration.

B Criteria for Identification of Ramsar Sites

A wetland may qualify if it:

O Represents a rare or unique wetland type.

O Supports threatened / endangered species or
ecological communities.

QO Sustains biological diversity at a critical life-cycle

stage.

Acts as refuge during adverse conditions.

Regularly supports 20,000+ waterbirds.

Supports >1% of a population of a waterbird spe-

cies/subspecies.

Is crucial for indigenous fish populations.

Serves as spawning, nursery, feeding or migra-

tion route.

O Has multiple ecosystem roles, including food se-
curity and livelihoods.

O Enhances ecotourism and recreation potential.

(ONONG)

(ON©)

Removal or Restriction of Sites

O Allowed only in urgent national interest of a
country.

O Anyloss must be compensated by creating equiv-
alent protected areas.

O No Ramsar site has ever been fully deleted —
only rare boundary restrictions (shows treaty
strength).

Transboundary Ramsar Sites

O Allowed when wetlands span international bor-
ders.

O Requires mutual agreement and joint manage-
ment by concerned countries.

O Approved through the Conference of Parties
(COP).

ENVIRONMENT

Montreux Record

O Avregister of Ramsar sites under ecological stress
due to:

= Pollution
= Developmental activities

= Human interference
O India (currently):

= Keoladeo National Park (Rajasthan)
= | oktak Lake (Manipur)

= Chilika Lake was removed after ecological
restoration.

Conference of Parties (COP)

Q Policy-making body of the Convention.

O Meets once every 3 years.

O COP-14 (2022):
= Held in hybrid mode (Wuhan & Geneva).
= Adopted Wuhan Declaration.

= Approved 2025-2030 Global
Framework for wetlands.

Strategic

Responsibilities of Contracting Parties

O Identify and notify suitable wetlands.

O Ensure ecological character is maintained.

O Management is expected but not legally binding
(important UPSC nuance).

International Organisation Partners (IOPs)

O The Convention works with six core partners:
= BirdLife International
= JUCN
= International Water Management Institute
(IWMI)
= Wetlands International
= WWF
= International Wildfowl & Wetlands Trust
(WWT)
Differences Between Lakes and Wetlands (Shallow
Lakes)

Lakes Wetlands

O Formed due to tecton- | O Mostly fluvial or re-
ic movements, fluvial sidual lake remnants
action, geomorphic (e.g., Kolleru Lake,
processes, or rise in Andhra Pradesh).
water table. Largest
lakes are often tecton-
ic.

Definition & Depth
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Page 19



ENVIRONMENT

O Standing water bodies
with minimum depth >
3m.

O Usually >10 hectares
in area.

O Very little or no aquat-
ic vegetation.

O Generally shallow (<3
m).

QO Nutrient-rich, with
dense aquatic macro-
phytes.

QO Support high faunal
density and diversity
— high conservation
value.

Water Turnover

Oligotrophic Eutrophic

Definition

Low nutrient availability,
low primary productivity.

Abundant nutrients, high
primary productivity

Water Characteristics

Clear water, low turbidity.
High dissolved oxygen,
even at depth

High turbidity, water ap-
pears brown/greenish.
Low oxygen at depth due
to decomposition.

O Mostly permanent.

O Permanent or season-
al.

Water Level Fluctuation

QO Minor seasonal varia-
tion.

O Large seasonal fluctu-
ations.

Primary Producers

Low producer biomass.

High producer biomass
(algae, phytoplankton).

Primary Productivity

<100 mg carbon/m?/day.

> 100 mg carbon/m?/day.

Thermal Behaviour

Consumers

QO Show thermal stratifi-

gradients (depth-driv-
en).

QO No thermal stratifica-

cation. tion.
O Vertical mixing con-| O Mixing mainly
trolled by temperature wind-driven.

Dominant Primary Production

Many fishes can survive at
deeper levels.

Few fishes at depth due to
oxygen stress.

Microbial Biomass

Reduced microbial popu-
lation.

ESTUARY

Increased microbial bio-

mass.

O Phytoplankton-domi-
nated

O Macrophyte-dominat-
ed

Food Chain Pathway

O Grazing food chain| O Detritus food chain
dominates dominates
Productivity

O Low productivity

QO High productivity

Trophic Status

Mostly oligotrophic
Low nutrients, low tur-
bidity, low sedimenta-
tion, low population
density, low diversity.

(ON®,

O Mostly eutrophic

O High nutrients, high
turbidity, high sedi-
mentation, high pop-
ulation density, high
biodiversity.

Ecosystem Services

O Flood control: Negligi-
ble

O Waste treatment: Neg-
ligible

O Flood control: Signifi-
cant

O Waste treatment: Sig-
nificant (nutrient &
pollutant removal)

m  Oligotrophic vs Eutrop

hic Lakes

ESTUARIES

O A partially enclosed coastal system containing
brackish water (0-35 ppt).

O Formed where river freshwater carrying sedi-
ments and runoff mixes with seawater.

O Typical forms include river mouths, coastal bays,
tidal marshes, lagoons, and deltas.

B Formation & Physical Features

QO Developed due to:
= Sea-level rise

= Movement of sand and sandbars

Page 20
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= Glacial and tectonic processes
= Strongly influenced by tidal action.

m  Seawater enters once or twice daily de-
pending on tidal cycles.

= In narrow estuaries, tidal bores may occur,
often disturbing estuarine ecology.

B Ecological Importance
O Among the most productive ecosystems on
Earth, exceeding most wetlands.
O Productivity arises from mixing of freshwater
and marine nutrient regimes.
O Act as safe nurseries due to low wave energy and
calm waters.
O Mangroves on seaward margins reduce cyclone
impacts and wind velocity.
QO Sediment trapping:
= (Clay and alluvium settle due to salinity-in-
duced flocculation.
®  |eads to delta formation.
O Perform nutrient storage, recycling, and detoxi-
fication.
O Function as natural water filters, absorbing pol-
lutants.
B Economic Importance
O Nearly 60% of the global population lives along
estuaries and coasts.
O Rich in fisheries and other natural resources.
QO Ideal sites for ports and harbours:
O Naturally deep
QO Sheltered from marine transgressions
B Estuarine Vegetation & Fauna
O Salinity gradient and flooding govern species dis-
tribution.
O Support diverse habitats:
= Mangroves
= Salt marshes
= Seagrass meadows
= Mudflats
Q Terrestrial & semi-aquatic fauna:
= Birds (wood storks, pelicans)
= Insects (butterflies)
m  Trees (deciduous and coniferous near mar-
gins)
O Aquatic life:
m  Sea turtles, sea catfish, sea lions
= Salt grasses, seagrass, bulrush
O Phytoplankton dominance:
= Diatoms, dinoflagellates, green algae,
blue-green algae
O Zonation:

ENVIRONMENT
= Seaward side —» algae & seagrass
= River mouth & deltas — mangrove forests

B Indian Estuarine Ecosystem
O 14 major, 44 medium, and 162 minor rivers drain
into the sea.
O East coast:
= Larger and more extensive estuaries (gen-
tle slope, heavy sediment load).
O West coast:
= Smaller estuaries (steep gradient,
fast-flowing rivers).
O Many estuaries host major seaports
= Example: Mormugao Port on the Zuari Es-
tuary.
B Threats to Estuarine Ecosystems

O Altered river flow due to dams and catchment
modifications (e.g., Hooghly, Godavari, Pulicat).
Pollution from industries, urban sewage, and ag-
uaculture waste.

Navigation, dredging, and shipping activities.
Expansion of urban settlements, mining, agricul-
ture, and solid-waste dumping.

Intensive aquaculture blocking migratory routes
of fish and prawns.

Biodiversity loss due to prawn seed collection us-
ing fine-mesh nets.

Submergence of catchments from sea-level rise.

c ©0 O 00 O

LAGOON

O A shallow stretch of salt or brackish water sep-
arated from the open sea by a sandbar, barrier
island, or coral reef.

O Connected to the sea through narrow inlets, al-
lowing limited seawater exchange.

O Common along low-lying tropical and subtropi-
cal coasts.

Formation Types

1. Emergent Coastline (Falling Sea Level)

O Landrises relative to sea.
O Lagoons form behind sandbars.
O Indian examples:

= Kerala (Malabar Coast)

PRAYAAS EDUCATION
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m  Qdisha (Utkal Coast) - Chilika Lake
= *Tamil Nadu (Coromandel Coast)
2. Submergent Coastline (Rising Sea Level)

QO Sea advances over land.

O Lagoons associated with drowned estuarine sys-
tems.

O Indian examples:

= Mandovi & Zuari systems (Goa)
m Konkan Coast
Key Characteristics

O No direct freshwater source — lagoons are more

saline than estuaries.

Very shallow with slow water circulation.

Water movement is sluggish compared to

fast-flowing estuaries.

QO Often coexist with mudflats, tidal creeks, marsh-
es, and mangroves.

©)
©)

Ecological Notes

O Productivity gradient (decreasing order):

= Mangroves — Grasslands — Lakes —
Oceans
O Support specialized fauna such as Kharai camel:

= Indian breed
= Can swim ~3 km in seawater

= Grazes on mangroves

MANGROVES

Definition & Distribution

stable soils, and tidal flooding through:
Structural & Physiological Adaptations

O Succulent leaves — water storage, reduced evap-
otranspiration.

O Sunken stomata — protection from desiccation.

O Salt-secreting glands — expel excess salt.

O Pneumatophores (aerial breathing roots) — oxy-
gen intake in anoxic soils.

O Prop & stilt roots - mechanical support against
tides and waves.

O Buttress roots — stability in shallow, loose sedi-
ments.

O Vivipary — seeds germinate on parent tree be-
fore dispersal.

Species-Specific Root Adaptations

O Rhizophora — prop roots growing downward
into water.

O Avicennia — vertical pneumatophores emerging
from mud.

B Mangroves in India

O Salt-tolerant evergreen shrubs or small trees
(8-20 m).

O Grow in intertidal littoral zones, especially below
high spring tide level.

O Best developed where rivers deposit fine silt.
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B Adaptive Mechanisms of Mangroves

O Mangroves survive low oxygen, high salinity, un-

Sundarbans

O Named after Sundari tree.

O Largest single block of tidal mangroves in the
world.

O Tidal deposition raises land, forming islands and

creeks.

Only mangrove ecosystem inhabited by tigers.

Major fauna:

(ON©,

= Royal Bengal tiger (EN)
= Saltwater crocodile
= Olive ridley turtle (VU)
= Ganges river dolphin (EN)
= Horseshoe crab
East Coast Mangroves

O Bhitarkanika (Odisha) - 2nd largest in India
(Brahmani-Baitarani delta).

QO Godavari-Krishna delta (Andhra Pradesh).

O Pichavaram & Vedaranyam (Tamil Nadu) - de-
graded due to aquaculture & salt pans.

West Coast Mangroves

O Mostly scrubby, stunted, fragmented.

O Found in estuaries & creeks of Maharashtra, Goa,
Karnataka.

QO Kerala: sparse and thin.

O QGuijarat:

= Gulf of Kutch
= Kori Creek (remnant of old Indus delta)
According to Area:

O WB > G) > A&N > Odisha > MH
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B Global Status of Mangroves

ENVIRONMENT
B PREVIOUS YEAR QUESTIONS

QO Cover ~14.7 million ha globally (1% of tropical
forests).

Present in 113 countries (FAO, 2020).

Largest regional share: Southeast Asia, followed
by Africa & Americas.

O >40% of global mangroves in just four countries:

= Indonesia (19%)
= Brazil (9%)
= Nigeria (7%)
= Mexico (6%)
O Restricted to tropical & subtropical latitudes
(24°N-38°S).
Importance of Mangroves

O
O

O Extremely high biological productivity.

O Protect coasts from tsunamis, cyclones, storm
surges, erosion.

O Slow water flow — sediment accretion & land for-

mation.

Act as nutrient recyclers and carbon sinks.

Provide breeding, nursery, and feeding grounds

for fish.

O Support livelihoods: honey, wax, tannins, fire-
wood, medicines, fishing.

©)
©)

B Threats to Mangroves

1. Aquaculture & Salt Pans

O Shrimp farming leads to large-scale clearing.
O Nutrient enrichment — eutrophication.
O Chemicals enter food chains.

2. Coastal Development & Logging

Q Conversion for ports, industries, settlements.
O Habitat loss, altered salinity balance, genetic ero-
sion.

3. Climate Change

O Sea-level rise and saltwater intrusion.
O Some species unable to adapt fast enough.
QO Loss of carbon sinks worsens warming.

Replantation Limitation

O Mangrove plantations are often monospecific.

O Natural mangrove forests are species-rich.

O Hence, reforestation alone cannot fully restore
lost mangrove ecosystems.

The "Miyawaki method" is well known for the :

(CSE)2022

(a) Promotion of commercial farming in arid and semi-
arid areas

(b) Development of gardens using genetically modified
tlora

(c) Creation of miniforests in urban areas

(d) Harvesting wind energy on coastal areas and on sea
surfaces

Consider the following States: (CSE)2019
1.  Chhattisgarh

2. MadhyaPradesh

3. Maharashtra

4. Odisha

With reference to the State 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?

@ 2-3-14
(b) 2-3-4-1
© 3241
d) 3-2-1-4

What is blue carbon? ( CSE)2021
(a) Carbon captured by oceans and coastal ecosystems

(b) Carbon sequestered in forest biomass and
agricultural soils

(c) Carbon contained in petroleum and natural gas

(d) Carbon presentinatmosphere

In case of which one of the following
biogeochemical cycles, the weathering of rocks is
the main source of release of nutrient to enter the
cycle? (CSE)2021

(a) Carboncycle

’83

) Nitrogen cycle
(c) Phosphorus cycle
(

d) Sulphurcycle
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With reference to the water on the planet Earth,
consider the following statements : ( CSE)2021

1. The amount of water in the rivers and lakes is
more than the amount of groundwater.

2. The amount of water in polar ice caps and
glaciers is more than the amount of
groundwater.

Which of the statements given above is/are cotrect ?
(a) lonly (b) 2only
() Bothland2 (d) Neither1nor2

Which one of the following is an artificial lake?
(CSE)2018

(a) Kodaikanal (Tamil Nadu)

(b) Kolleru (Andhra Pradesh)

(c) Nainital (Uttarakhand)

(d) Renuka (Himachal Pradesh)

On the planet earth, most of the freshwater exists as
ice caps and glaciers. Out of the remaining
freshwater, the largest proportion (CSE)2013

(a) isfoundinatmosphere as moisture and clouds
(b) isfoundin freshwater lakes and rivers
(c) existsasgroundwater

(d) existsassoil moisture

The term "sixth mass extinction/sixth extinction"
is often mentioned in the news in the context of the
discussion of (CSE)2018

(a) Widespread monoculture practices in agriculture
and large-scale commercial farming with
indiscriminate use of chemicals in many parts of the
world that may result in the loss of good native
CCOSyStems.

(b) Feats of a possible collision of a meteorite with the
Earth in the near future in the manner it happened
65 million years ago that caused the mass extinction
of many species including those of dinosarus.

(c) Large scale cultivation of genetically modified crops
in many parts of the world and promoting their
cultivation in other parts of the world which may
cause the disappearance of good native crop plants
and the loss of food biodiversity.

(d) Mankind's over-exploitation/misuse of natural
resources, fragmentation/loss of natural habitats,
destruction of ccosystems, pollution and global
climate change

In the context of mitigating the impending global
warming due to anthropogenic emissions of carbon
dioxide, which of the following can be the potential
sites for carbon sequestration? (CSE)2017

1. Abandoned and uneconomic coal seams

2. Depleted oil and gas reservoirs

3. Subterranean deep saline formations

Select the correct answer using the code given below:
(b) 3only

(d) 1,2and3only

(a) landZonly
(c) land3only

Biological Oxygen Demand (BOD) is a standard
criterion for (CSE)2017

(a) Measuring oxygen levels in blood

(b) Computing oxygen levels in forest ecosystems

(c) Pollutionassay in aquatic ecosystems

(d) Assessingoxygen levels in high altitude regions

Consider the following: (CSE)2018

1. Birds

2. Dustblowing

3. Rain

4. Windblowing

Which of the above spread plant diseases?
(a) 1land3only (b) 3and4only
(c) 1,2and4only (d) 1,2,3and4

With reference to 'Forest Carbon Partnership

Facility', which of the following statements is/are

correct?  (CSE)2015

1. it is global partnership of governments,
businesses, civil society and indigenous
peoples

2. it provides financial aid to universities,
individual scientists and institutions involved in

3. scientific forestry research to develop eco-
friendly and climate adaptation technologies
for sustainable forest management

4. 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) Tlonly (b) 2and3only

(c) land3only (d) 1,2and3
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In India, in which one of the following types of
forests is teak a dominant tree species? (CSE)2015

(a) Tropical moist deciduous forest
(b) Tropical rain forest
(c) Tropical thornscrub forest

(d) Temperate forest with grasslands

Which one of the following is the best description of
the term “ecosystem”? ( CSE)2015

(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
environmentin which they live.

(d) The floraand fauna of a geographical area.

Lichens, which are capable of initiating ecological
suecession even on a bare rock, are actually a
symbiotic association of (CSE)2014

(a) algaecand bacteria
(b) algaeand fungi

() bacteriaand fungi
(d) fungiand mosses

Which of the following have coral reefs?

(CSE)2014

1.  Andaman and Nicobar Islands

2.  Gulf of Kachchh

3.  Gulf of Mannar

4.  Sunderbans

Select the correct answer using the code given below.
(a) 1,2and3only (b) 2and4only

(c) land3only (d) 1,2,3and4

Which one of the following best describes the main

objective of 'Seed Village Concept? (CSE)2015

(a) Encouraging the farmers to use their own farm
seeds and discouraging them to buy the seeds from
others

(b) Involving the farmers for training in quality seed
production and thereby to make available quality
seeds to others at appropriate time and affordable
COSL

(c) Earmarking some wvillages exclusively for the
production of certified seeds

(d) Identifying the entreprencurs in village and
providing them technology and finance to set up
seed companies

Which of the following adds/add carbon dioxide to
the carbon cycle on the planet Earth? (CSE)2014

1. Volcanicaction

2. Respiration

3. Photosynthesis

4. Decay of organic matter

Select the correct answer using the code given below.
(a) land3only (b) Zonly

(c) 1,2and4only (d) 1,2,3and4

Which one of the following is the correct sequence

of afood chain? (CSE)2014
(a) Diatoms-Crustaceans-Herrings
(b) Crustaceans-Diatoms-Herrings
(c) Diatoms-Herrings-Crustaceans

(d) Crustaceans-Herrings-Diatoms

With reference to 'Eco-Sensitive Zones', which of

the following statements is/are correct?

(CSE)2014

1. Eco-Sensitive Zones are the areas that are
declared under the Wildlife (Protection) Act,
1972.

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

Select the correct answer using the code given below.

(a) lonly (b) 2only

(c) Bothland2 (d) Neither1not2

In the grasslands, trees do not replace the grasses as
a part of an ecological succession because of

(CSE)2013

(a) insects and fungi

(b) limited sunlight and paucity of nutrients
(c) waterlimits and fire

(d) Noneof theabove
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Which one of the following is the correct sequence
of ecosystems in the order of decreasing
productivity? (CSE)2013

(a) Oceans,lakes, grasslands, mangroves

(b) Mangroves, oceans, grasslands, lakes

(c) Mangroves, grasslands, lakes, oceans

(d) Oceans, mangroves, lakes, grasslands

With reference to food chains in ecosystems,
consider the following statements :

(CSE)2013

1. A food chain illustrates the order in which a
chain of organisms feed upon each other.

2.  Food chains are found within the populations
of aspecies.

3. A food chain illustrates the numbers of each
organism which are eaten by others.

Which of the statements given above is / are correct?
(b) land2only
(d) None

(a) 1lonly
(¢) 1,2and3

The Millennium Ecosystem Assessment describes
the following major categories of ecosystem
services-provisioning, supporting, regulating,
preserving and cultural. Which one of the following
is supporting service? = (CSE)2012

(a) Production of food and water
(b) Controlof climate and discase
(c) Nutrientcyclingand crop pollination

(d) Maintenance of diversity

Which of the following adds / add nitrogen to the
soil? (CSE)2013

1.  Excretion of urea by animals

2.  Burning of coal by man

3.  Deathof vegetation

Select the correct answer using the codes given
below.
(a) Tlonly (b) 2and3only

(c) 1land3only (d) 1,2and3

Regarding '"carbon, credits", which one of the
following statements is not correct?

(CSE)2012

(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 dioxide emission

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

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?
(CSE)2013

(a) Ecotone

(b) Ecological niche

(c) Habitat

(d) Homerange

With reference to the food chains in ecosystems,
which of the following kinds of organism is are
known as decomposer organism/organisms?

(CSE)2013

1. Virus

2.  Fungi

3. Bacteria

Select the correct answer using the codes given
below.

(a) 1only (b) 2Zand3only
(¢) land3only (d) 1,2and3

In the context of ecosystem productivity, marine
upwelling zones are important as they increase the
marine productivity by bringing the

(CSE)2011

1. decomposer microorganisms to the surface.

2. nutrients to the surface.

3. bottom-dwelling organisms to- the surface.
Which of the statements given above is/are correct?
(a) land2 (b) 2only

(c) 2and3 (d) 3only
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CHAPTER

O 2 BIODIVERSITY

O Biodiversity = variety of life at three levels: 3

Variety of habitats within a region

= Genetic S8 Example (India): deserts, forests, wet-
= Species (AL AL lands, coral reefs, alpine meadows
Diversity

= Ecosystem
O Measured mainly through:

m  Species Richness — number of species in B R. H. WHITTAKER CLASSIFICATION

an area
= Highest in tropical rainforests (land) and Coniiop st S doma D
coral reefs (marine)
. . .. Site A Site €
= Species Evenness — how evenly individu- o o = @ @ ® oDy
als are distributed among species - y-Diversity e @
= Same richness # same evenness et -y
m  TYPES OF BIODIVERSITY s e e
L & @4 =
1. Variation in genes within a species
Genetic Ensures adaptation, resilience, survival . .
’ : S : . . Alpha Diversit
DIV Low genetic diversity — higher extinc-
tion risk O Diversity within a single ecosystem / habitat
2. Combination of richness + evenness L
S S Diversity index: Beta Diversit
DIEELA 0 — infinite diversity O Change in species composition between ecosys-
1 — only one species tems
General trend: decreases from equator Gamma Diversit
to poles )

O Overall diversity of a region, covering all ecosys-
tems
®  TYPES OF SPECIES

Keystone Species O Disproportionately large impact

O Removal — ecosystem collapse

O Example: Sea otters controlling sea urchins — kelp forests survive
Kelp forests are large brown algae found in marine life. coastal
areas.
They require cold, nutrient-rich and relatively clear water.

They show a very high rate of growth, as high as half a meter a

OLIVE TREE SALMON BISON BAOBAB TREE CEDARS
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Indicator Species QO Reflect ecosystem health
O Sensitive to environmental change
QO Example: Frogs, amphibians

Endemic Species O Restricted to a specific geographic area
O Example: Kiwi bird (New Zealand)

Ring-tofed Lemur Bacbob Trees Kool Howalian Honeycreepers

s = e

Tersrricanican Devil Morinedguano Goldpogos Tortise  Snow Loopard

Invasive Alien Species O Non-native, spread aggressively

O Harm ecology, economy, health

O Example: European starling (North America)
Flagship Species O Charismatic species used to mobilise conservation

O Example: Giant panda

©)

Fhpbant e fum tsmsarrin

Umbrella Species O Protecting them protects many co-existing species

O Example: Bengal tiger

©)

Foundational Species

Shape physical structure of ecosystem
Example: Beavers creating wetlands

(ON©}
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QO Species exclusively confined to a defined area
Q 1If species exists elsewhere — not endemic
O Opposite concept — Cosmopolitan distribution

B BIOPROSPECTING vs BIOPIRACY

Bioprospecting Biopiracy

O Scientific exploration | O Unauthorized extrac-
of biodiversity for val- tion of genetic re-
uable genes / com- sources or traditional
pounds knowledge

O Done legally, with ben-| O Addressed by Nagoya
efit-sharing Protocol (CBD)

BIODIVERSITY OF INDIA

India = Mega-diverse country

Among 17 megadiverse nations (UNEP-WCMC)
Occupies 2.4% of world land, but hosts:

~7-8% of global species

~18% of world's human population

0000

Biogeographic Structure

O 2realms:
= Himalayan (Palaearctic)
= Rest of India (Malayan)
O 5 biomes

O 10 biogeographic zones
O 25 biogeographic provinces

Endemism in India

Mammals: ~12.6%
Birds: ~4.5%

Reptiles: ~45%
Amphibians: ~55%
Plants: ~33%
BIODIVERSITY HOTSPOTS

0000

Q Criteria (Conservation International)
O >1,500 endemic vascular plants
O >70% original habitat lost

| Facts

O 36 hotspots globally
O Cover ~2.5% of Earth's land
Q Support:

= 50% of endemic plants
= ~43% endemic vertebrates
m  India’s Hotspots

O Himalaya

QO Indo-Burma

Q Sundalands (Nicobar)

QO Western Ghats & Sri Lanka

m  HOPE SPOTS (MARINE)

Q Critically important marine protected areas

ENVIRONMENT

O Initiative by Mission Blue + IUCN
O India:

= Lakshadweep Islands
= Andaman & Nicobar Islands

LOSS OF BIODIVERSITY

H IUCN Red List

QO ~784 species extinct in last 500 years
O Examples: Passenger pigeon, Steller's sea cow

B Mass Extinctions

O 5in geological history
QO 6th extinction (anthropogenic) ongoing

= 100-1000x faster than natural rate
m  IPBES (Biodiversity Equivalent of IPCC)

Based in Bonn, Germany

QO ~130 member countries
Q Estimates:

= ~8 million species on Earth
= ~1 million threatened
= 40% amphibians at risk
®  33% corals at risk
B RECENT GLOBAL REPORTS

Living Planet Report 2022 (WWF)

Q Biennial

O 69% decline in global wildlife populations
QO Freshwater species decline: 83%

QO Highest loss: Latin America

State of the World's Birds (BirdLife International)

Annual

~48% bird species declining

1in 8 birds threatened with extinction
Trophic cascades identified as major threat

Biodiversity Conservation

B In-situ Conservation

0000

O Conservation of species within their natural hab-
itats, allowing ecological and evolutionary pro-
cesses to continue naturally.

O Examples

= Biosphere Reserves
= National Parks

= Wildlife Sanctuaries
= Reserved Forests

m  Protected Forests

= Nature Reserves
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Protected Areas in India - Comparative Understanding

Features 1. National Parks

2. Wildlife Sanctuaries

3. Biosphere Reserves

Legal basis Wildlife (Protection) Act, Wildlife (Protection) Act, WPA, 1972 (national); UN-
1972 1972 ESCO-MAB (international
recognition)
Authority Central + State govern- Central + State govern- Central government
ments ments
Human interference Not allowed Limited, regulated Sustainable use allowed

species

Activities All activities prohibited un- | Allowed only if permitted
less explicitly permitted
Boundary change Only through legislation Possible through executive | Only through legislation
order
Focus Entire ecosystem Protection of specific Entire ecosystem + human-

nature interaction

Miscellaneous Protection level : Highest

Upgradation: Can be up-
graded to National Park

Core-Buffer-Transition
model

B Biosphere Reserves (BRs): In detail

B Zonation Concept (Core-Buffer-Transition Model)

O Large protected areas covering terrestrial, coast-
al, and marine ecosystems.

O Aim to conserve biodiversity along with tradition-
al human life.

B International Framework

O Designated under UNESCO's Man and the Bio-
sphere (MAB) Programme.

QO Recognition is international, but management
remains with the sovereign country.

O Function as learning laboratories for sustainable
development.

B Declaration & Administration (India)

O Declared by: Central Government (by notifica-
tion).

O Nomination: Once notified, India can nominate
the site to UNESCO.

O Nodal agency: MoEFCC.

O Management responsibility: State governments.

O Funding & financial support: Central govern-
ment.

O Coverage: Protection of flora, fauna, ecosystems,
and human communities.

B Seville Strategy (1995)

O Introduced a community-based approach to bio-
sphere reserves.
O Emphasises:

= Conservation + development + logistics
support.

= [ntegration of social, cultural, spiritual, and
economic needs with scientific research.

Transition

Zones of Biosphere Reserves

Biodiversity
Tourism

Human Settlement
Research

Education

OOE20BE

Monitoring

1. Core Area

O Strictly protected.

O No human activity allowed.
O Focus: biodiversity conservation and ecosystem

integrity.
2. Buffer Zone

Q Surrounds or adjoins the core.
O Limited human activities permitted.
O Activities allowed: research, monitoring, educa-

tion, training.
3. Transition Area

O Outermost zone.

O Human settlements and economic activities al-
lowed, provided they are ecologically sustaina-

ble.

QO Promotes coexistence of conservation and live-

lihoods.

B Importance of Biosphere Reserves

O Integrate biodiversity conservation with sustain-

able use.
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O Protect traditional
knowledge.

O Act as models for balancing development and
environment.

lifestyles and indigenous

Biosphere Reserves in India

Biosphere Reserves of India

@ Eoid Dosory
R v P

Khangchendzonga

@°ohang-Dibang

1 @B Seshachalam
b ]

)8 L Great Nieobali
@ wigini !
Vil -~
\

B Gulf of Mannar

Total Biosphere Reserves: 18

Spread across different biogeographic regions of
the country.

QO Relative Protection Level

(ON©,

m  Protected Forests < Reserved Forests <
Wildlife Sanctuaries < National Parks

ENVIRONMENT
Eco-Sensitive Zones (ESZs)

QO Areas notified by the Ministry of Environment,
Forest and Climate Change (MoEFCC) around Na-
tional Parks and Wildlife Sanctuaries to enhance
ecological protection.

O Purpose: Act as a buffer zone to reduce habitat
degradation, regulate development, and mini-
mize human-wildlife conflict.

Legal & Policy Basis

O National Wildlife Action Plan (2002-2016):

m  Advises States to declare land within 10 km
of protected areas as ESZs.
O Supreme Court (June 2022):

=  Mandated a minimum 1 km ESZ from the
boundary of all National Parks and Sanc-
tuaries.
Q Flexibility:
®  ESZ width is not uniform; areas beyond 10
km can also be notified if ecologically im-
portant (corridors, fragile habitats).
O Legal Authority:
= Declared under the Environment (Protec-
tion) Act, 1986 and Environment Rules,
1986.
O Zonal Concept:
m  ESZs broadly follow a core-buffer approach
(buffer around protected areas).

Q Introduced in 2003 under the Wildlife (Protec-

B Activities in ESZs :
Prohibited Regulated Permitted
O Commercial mining O Tree felling O Local agriculture
O Sawmills O Change in agricultural prac- O Rainwater harvesting
O Highly polluting industries tices O Organic farming
O Commercial firewood extrac- O Commercial water extraction O Adoption of green technolo-
tion O Hotels and resorts gies
O Major hydropower projects O Renewable energy (non-in-
QO Aerial tourism vasive, regulated)
O Discharge of untreated
waste/effluents
B Conservation Reserves tion) Act, 1972 (2002 Amendment).
O Declared by State Governments on private or
Q Introduced in 2003 under the Wildlife (Protec- community-owned land.
tion) Act, 1972 (2002 Amendment). O Based on voluntary participation of individuals or
O Declared by State Governments on govern- communities.
ment-owned land, especially adjacent to Nation- O Excludes land already under National Parks,
al Parks and Sanctuaries. N Sanctuaries, or Conservation Reserves.
O Mandatory con.sultatlon with local communities O Traditional rights of people remain unaffected.
before declaration. O Focus: Community-led conservation.
O Aim: Landscape-level conservation and connec-
. Protected Areas (PAs)
tivity between protected areas.
®m  Community Reserves QO Defined under the Wildlife (Protection) Act, 1972.

QO Include:
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= National Parks (NP)
= Wildlife Sanctuaries (WLS)
m  Conservation Reserves (CR)
= Community Reserves (CR)
Sacred Groves

O Forest patches protected by local communities
due to religious and cultural beliefs.

O Biodiversity conserved through customary laws

and social taboos.

Trees and wildlife are venerated and protected.

Found in:

= Khasi & Jaintia Hills (Meghalaya)
= Aravalli Hills (Rajasthan)

(ON©)

m  Western Ghats (Karnataka, Maharashtra)

®=  Bastar & Chanda regions (Chhattisgarh)
O Many sacred groves are legally protected as
Community Reserves under WPA (Amendment)
Act, 2002.

Ex-situ Conservation

O Conservation of threatened plants and animals
outside their natural habitat under controlled
conditions for special care.

O Examples

m  Zoological Parks

= Botanical Gardens

= Wildlife Safari Parks

= Seed Banks
Cryopreservation

O Advanced ex-situ technique for preserving gam-
etes of threatened species.

O Allows long-term storage of viable and fertile
gametes.

In-Vitro Fertilization & Tissue Culture

O Eggs can be fertilized in vitro.
O Plants propagated using tissue culture tech-
niques (rapid multiplication, disease-free stock).

Seed Banks

O Seeds of diverse genetic strains, especially com-
mercially important plants, are stored for extend-
ed periods.

O National Gene Bank, ICAR-NBPGR, New Delhi:
Responsible for long-term conservation of plant
genetic resources, mainly in seed form.

International Initiatives

INITIATIVES TO PRESERVE BIODIVERSITY

Wildlife Mitigation - Eco-Bridges

O Eco-bridges (underpasses & overpasses) con-
structed along NH-44 to connect tiger reserves.
O Types include:

= Canopy bridges — arboreal species
= Concrete crossings — large mammals

= Amphibian tunnels
O Objective: enhance wildlife connectivity and re-
duce human-animal conflict.

Quarantine Centres for Invasive Species

O Plant quarantine centres at entry points function
under CBIC, in coordination with Directorate of
Plant Protection, Quarantine & Storage (DPPQS).

QO DPPQS (Ministry of Agriculture) controls invasive
pests and weeds.

O Governed by Destructive Insects and Pests Act,
1914.

O Imported agricultural goods checked for phy-
tosanitary certification.

O Methyl bromide fumigation used when required.

Preservation of Western & Eastern Ghats

O Western Ghats: Spread across 6 states; high en-
demism; UNESCO World Heritage Site.

O Eastern Ghats: Threatened by deforestation,
mining, encroachment.

O Madhav Gadgil Committee: Recommended strict
conservation.

O Kasturirangan Committee: Diluted recommenda-
tions.

O MOoEF (Oct 2018): ~57,000 sq km declared Ecolog-
ically Sensitive Area (ESA) in Western Ghats.

Citizen Movements

O Sunderlal Bahuguna - “Environmental Gandhi”;
led Chipko and Tehri Dam movements.

m  Result: 15-year ban on green tree felling
(1980) after Bahuguna's meeting with In-
dira Gandhi.

O Chipko Movement (1973): Tree-hugging to pre-
vent deforestation; led to people-centric forest
policies.

= Women's role crucial; Gaura Devi led Chip-
ko at Reni village.

O Appiko Movement (1983, Karnataka) and An-
ti-Tehri Dam Protest inspired by Chipko.

Convention on Biological
Diversity (CBD)

mit).

O Legally binding multilateral treaty adopted in 1992 (Rio Earth Sum-

O 3 Core Objectives:
= Conservation of biological diversity
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Cartagena Protocol (2000)

Nagoya Protocol (2010)

International Treaty on Plant

Genetic Resources for Food and

Agriculture (ITPGRFA)

Aichi Biodiversity Targets
(2011-2020)

Sharm El Sheikh Declaration

Kunming-Montreal
Framework, COP-15

Bonn Challenge

Forest Landscape Restoration
(FLR)

XV World Forestry Congress &
Seoul Declaration

ENVIRONMENT

(@)

= Sustainable use of its components

= Fair and equitable sharing of benefits from genetic resources
196 Parties; USA is not a party.

(ON©)

Protocol under CBD (in force: 2003).

Focus: Safe handling, transport & use of LMOs (Living Modified Or-
ganisms).

Addresses biosafety, technology transfer, and benefit-sharing.
India is a Party.

(ON Ol [ON©)

Supplementary agreement to CBD.
Focus:

= Access to genetic resources

= Fair & equitable benefit-sharing (ABS)
In force since 2014.
India is a Party.

Also called International Seed Treaty.

Objective: Food security through conservation, exchange & sustain-
able use of plant genetic resources.

Ensures fair benefit-sharing.

In force since 2011.

00|00 00|00

@)

Adopted at CBD COP-12 (2014).

Addressed drivers of biodiversity loss, ecosystem protection & ben-
efit-sharing.

None of the 20 targets fully achieved (CBD Global Biodiversity Out-
look-5).

Aims to develop post-2020 Global Biodiversity Framework
Achieve the 2050 vision for biodiversity (New deal for Nature)
Adopted at COP 14 (Egypt)

0|1000

00O

4 Global Goals (by 2050):
= Reduce extinction risk
= Sustainable use of biodiversity
= Fair benefit-sharing

= Close biodiversity finance gap
23 Targets by 2030.
New Global Biodiversity Framework Fund under GEF.
India emphasized CBDR-RC & dedicated finance for developing
countries.

(ON©}

Launched 2011 (Germany + IUCN).
Goal:

= 150 million ha restored by 2020

= 350 million ha by 2030
India pledge: restore 26 million ha by 2030.

Coined by IUCN & WWF (2000).
Focus: entire landscapes, ecological integrity + human well-being.

00|00 |O0O

Held in Seoul; theme: green, healthy, resilient future with forests
Conducted every 6 years since 1926 under FAO

Seoul Declaration: shift towards a circular bioeconomy and climate
neutrality
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B Initiatives by the UN

UN Strategic Plan for Forests (2017-2030)

O Adopted in 2017, ratified by UNGA

O 6 Global Forest Goals, 26 targets

O Voluntary target: increase global forest area by
3% by 2030 (~120 million ha)

UN Decade on Ecosystem Restoration (2021-2030)

O Proclaimed by UN General Assembly
O Focus: large-scale ecosystem restoration (2021-
2030)

Biodiversity Finance Initiative (BIOFIN)

O Launched by UNDP (2012)

QO Obijective: bridge biodiversity finance gap

QO Supports NBAP and National Biodiversity Targets
O India: Hosted by NBA (MoEFCC) with WII & NIPFP

UNESCO World Heritage Sites

O World Heritage Convention adopted: 1972

O Framework for international cooperation in pro-
tecting cultural & natural heritage

10 criteria; sites must meet at least one

Sites must have Outstanding Universal Value
(Ouv)

O Natural sites include:

Q
Q

= Earth's evolutionary history

= Ongoing ecological processes

= Rare natural phenomena

= Habitats of endangered species
B PREVIOUS YEAR QUESTIONS

Consider the following statements: (CSE 2025)

Statement I: Studies indicate that carbon dioxide

emissions from cement industry account for more

than 5% of global carbon emissions.

Statement II: Silica-bearing clay is mixed with

limestone while manufacturing cement.

Statement IIT: Limestone is converted into lime

during clinker production for cement

manufacturing.

Which one of the following is correct in respect of

the above statements?

(a) Both Statement 11 and Statement 111 are correct and
both of them explain Statement [

(b) Both Statement IT and Statement 111 are correct but
only one of them explains Statement [

(c) Oanly one of the Statements 11 and Statement 111 is
correctand that explains Statement [

(d) Neither Statement Il nor Statement I11is correct

With reference to the planet Earth, consider the
following statements: (CSE 2025)

I.  Rain forests produce more oxygen than that
produced by oceans.

II. Marine phytoplankton and photosynthetic
bacteria produce about 50% of the world's
oxygen.

ITI. Well-oxygenated surface water contains several
folds higher oxygen than that in atmospheric
air.

Which of the statements given above is/are correct?
(a) landIl

(by Ionly

(¢) TandIII

(d) None of the above statements is correct

Consider the following statements: (CSE 2025)

Statement I: Some rare earth elements are used in the
manufacture of flat television screens and computer
monitors.

Statement II: Some rare earth elements have
phosphorescent properties.

Which one of the followingis correct?

(a) Bothare correctand Il explains I

(b) Bothare correct but IT does not explain 1

() Onlyliscorrect

(d) OnlylIliscorrect

With reference to 'Direct Air Capture' (DAC), which
of the following statements is /are correct?

(CSE 2025)
I. Itcanbeusedasaway of carbonsequestration.

II. It can be a valuable approach for plastic
production and in food processing.

III. In aviation, it can be a source of carbon for
combining with hydrogen to create synthetic
low-carbon fuel.

Select the correct answer using the code given below.
(a) landIlonly

(b) Ilonly

(c) L ITandIII

(

d) None of theabove statements is correct
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Consider the following statements: (CSE 2025) "Biorock technology" is talked about in which one

I. Carbon dioxide (CO2 ) emissions in India are of the following situations ? ( CSE)2022
less than 0.5tCO2 /capita. (a) Restoration of damaged coral reefs
II. In terms of CO2 emissions from fuel (b) Development of building materials using plant
combustion, India ranks second in the Asia- residues
Pacific region. (c) Identification of areas for exploration/ extraction
III. Electricity and heat producers are the largest of shale gas
sources of CO: emissions in India. (d) Providing salt licks for wild animals in
Which of the statements given above is/are correct? forests/protected arcas
() TandIIlonly
(b) Ionly
(c) ITandIIonly Consider the following statements: ~ ( CSE)2018
(d) LllandIlI 1.  Most of the world's coral reefs are in tropical
waters.
2. More than one-third of the world's coral reefs
Artificial way of causing rainfall to reduce air are located in territories of Australia, Indonesia
pollution makes use of (CSE 2025) and Philippines.
(a) Silveriodide and potassium iodide 3. Coral reefs host far more number of
(b) Silver nitrate and potassium iodide animal phyla than those hosted by tropical

= . : rainforests.
(c) Silveriodide and potassium nitrate . . .
) ; ' ; : Which of the statements given above is/are correct?
(d) Silver nitrate and potassium chloride

(a) 1land2only (b) 3only
(c) land3only (d) 1,2and3
Consider the following statements:  (CSE -2023)
1. In India, the Biodiversity Management
Committees are key to the realization of the
objectives of the Nagoya Protocol. The vegetation of savannah consists of grassland
2. The Biodiversity Management Committees with scattered small trees, but extensive areas have
have important functions in determining access no trees. The forest development in such areas is
and benefit sharing, including the power to levy generally kept in check by one or more or a
collection fees on the access of biological combination of some conditions. Which of the
resources within its jurisdiction. following are such conditions? (CSE)2021
Which of the statements given above is/are correct? 1. Burrowing animals and termites
(@) lonly (b) 2only 2. Fire
(c) Bothland2 (d) Neither1nor2 3.  Grazing herbivores
4. Seasonal rainfall
5. Soil properties
"If rainforests and tropical forests are the lungs of Select the correct answer using the code given below.
the Earth, then surely wetlands function as its D 1and? &) 4and5
kidneys." Which one of the following functions of @
wetlands best reflects the above statement? e g pands
(CSE)2022
(a) The water cycle in wetlands involves surface runoff,
subsoil percolation and evaporation. Which one of the following is the characteristic
(b) Algae form the nutrient base upon which fish, climate of the Tropical Savannah Region?
crustaceans, molluscs, birds, reptiles and mammals (CSE)2012
thrive. (a) Rainfall throughout the year
() Wetlands play a vital role in maintaining (b) Rainfallin winter only

sedimentation balance and soil stabilization. ;
. (c) Anextremelyshortdry season
(d) Agquatic plants absorb heavy metals and excess

; (d) A definite dry and wet season
nutrients. N
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Consider the following statements:  (CSE)2021

1. Inthe tropical zone, the western sections of the
oceans are warmer than the eastern sections
owing to the influence of trade winds

2. In the temperate zone, westerlies make the
eastern sections of oceans warmer than the
western sections.

Which of the statements given above is/ate correct?

(b) Zonly

(d) Neither1nor2

(a) 1only
(c) Bothland2

“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 of trees.”
This is the mostlikely description of ~ ( CSE)2021

(a) coniferous forest

(b) drydeciduous forest

(c) mangrove forest

(d) tropical rain forest

Three of the following criteria have contributed to
the recognition of Western Ghats-8ri Lanka and
Indo-Burma regions as hotspots of biodiversity:

(CSE)2011

Species richness

Vegetation density
Endemism
Ethno-botanicalimportance
Threat perception

Al ol A

Adaptation of flora and fauna to warm and
humid conditions

Which three of the above are correct criteria in this
context?

(a) 1,2and6
fc) A,3and5

(b) 2,4and6
d) 3,4and6

What is common to the places known as Aliyar,
Isapurand Kangsabati? (CSE)2019

(a) Recently discovered uranium deposits
(b) Tropical rain forests
(c) Underground cave systems

(d) Waterreservoirs

Statement 1:

The United Nations Capital Development Fund

(UNCDF) and the Arbor Day Foundation have

recently recognized Hyderabad as the 2020 Tree City

of the World.

Statement 2:

Hyderabad was selected for recognition for a year

following its commitment to grow and maintain the

urban forests.

Which one of the following is correct in respect of

the above statements? ( CSE)2021

(a) Both Statement 1 and Statement 2 are correct and
Statement 2 is the correct explanation for Statement
1

(b) Both Statement 1 and Statement 2 are correct but
Statement 2 is not the correct explanation for
Statement 1

(c) Statement liscorrect but Statement 2is not correct

(d) Statement 1 is not correct but Statement 2 is correct

Consider the following States: ( CSE)2015

1.  Arunachal Pradesh

2. Himachal Pradesh

3. Mizoram

In which of the following states do “Tropical Wet
Evergreen Forests” occur?

(a) lonly (b) Z2and3only

(c) 1land3only (d) 1,2and3

“Each day is more or less the same, the morning is
clear and bright with a sea breeze; as the sun climbs
high in the sky, heat mounts up, dark clouds form,
than rain comes with thunder and lightning, But rain
is soon over.”

Which of the following regions is described in the
above passage? (CSE)2015

(a) Savannah

(b) Equatorial

(c) Monsoon

(d) Mediterranean
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Which one of the following regions of India has a
combination of mangrove forest, evergreen forest
and deciduous forest? (CSE)2015

(a) North Coastal Andhra Pradesh

(b) South-West Bengal

() Southern Saurashtra

(d) Andamanand Nicobar Islands

If you travel through the Himalayas, you are likely to
see which of the following plants naturally growing
there? (CSE)2014

1. Oak

2.  Rhododendron

3. Sandalwood

Select the correct answer using the code given below
(a) land2only (b) 3only

(c) land3only (d) 1,2and3

Biomass gasification is considered to be one of the
sustainable solutions to the power crisis in India In
this context, which of the following statements
is /are correct? ( CSE)2012

1.  Coconut shells, groundnut shells and rice husk
can be used in biomass gasification.

2. The combustible gases generated from
biomass gasification consist of hydrogen and
carbon dioxide only.

3. The combustible gases generated from
biomass gasification can be used for direct heat
generation but not in internal combustion
engines.

Select the correct answer using the codes given

below:

(@ 1lonly

(c) land3only

(b) 2and 3only
(d) 1,2and3

Which of the following is/are unique characteristic/
characteristics of equatorial forests? (CSE)2013

1. Presence of tall, closely set trees with crowns
forming a continuous canopy

2. Coexistence of alarge number of species

3. Presence of numerous varieties of epiphytes
Select the correct answer using the code given below:
(b) 2and3only

(d) 1,2and3

(a) lonly
(c) land3only

Which of the following can be threats to the
biodiversity of a geographical area? (CSE)2012

1.  Global warming

2. Fragmentation of habitat

3. Invasion of alien species

4. Promotion of vegetarianism

Select the correct answer using the codes given
below:

(a) 1,2and3only
(c) 1land4only

(b) 2and3only
(d) 1,2,3and4

"Climate is extreme, rainfall is scanty and the people
used to be nomadic herders."

The above statement best describes which of the
following regions? (CSE)2013

(a) African Savannah

(b) Central Asian Steppe

(c) North American Prairie

(d) Siberian Tundra

What would happen if phytoplankton of an ocean is
completely destroyed for some reason? ( CSE)2012

1. The ocean as a carbon sink would be adversely
affected.

2. The food chains in the ocean would be
adversely affected.

3. The density of ocean water would drastically
decrease.

Select the correct answer using the codes given
below:

(a) land2only (b) Zonly
() 3only (d) 1,2and
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If a tropical rain forest is removed, it does not

regenerate quickly as compared to a tropical

deciduous forest. This is because (CSE)2011

(a) thesoil of rain forestis deficientin nutrients

(b) propagules of the trees in a rain forest have poor
viability

(c) therain forest species are slow-growing

(d) exotic species invade the fertile soil of rain forest

The Himalayan Range is Very rich in species
diversity. Which one among the following is the most
appropriate reason for this phenomenon?

(CSE)2011

(a) It has a high rainfall that supports luxuriant
vegetative growth

(b) It is a confluence of different bio-geographical
Zones

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

(d) Ithasless humaninterference

The 2004 Tsunami made people realize that

mangroves can serve as a reliable safety hedge

against coastal calamities. How do mangroves

function as a safety hedge? ( CSE)2011

(a) The mangrove swamps 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 mangrove trees are tall with dense canopies and
serve as art excellent shelter during a cyclone or
tsunami

(d) The mangrove trees do not get uprooted by storms
and tides because of their extensive roots

Consider the following statements: ~ ( CSE)2011

1.  Biodiversity is normally greater in the lower
latitudes as compared to the higher latitudes.

2. 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) lonly (b) 2only

() Bothland2 (d) Neither 1 nor2

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? (CSE)2011

1.  Discharge of nutrients from the estuaries.
2.  Run-off from the land during the monsoon.
3. Upwelling in the seas.

Select the correct answer from the codes given
below:

(a) lonly (b) 1andZonly
(c) 2and3only (d) 1,2and3

Biodiversity forms the basis for human existence in
the following ways : (CSE)2011

1.  Soil formation

2. Prevention of soil erosion

3. Recycling of waste

4. Pollination of crops

Select the correct answer using the codes given
below:

(a) 1,2and3only
(c) land4only

(b) 2,3and4only
(d) 1,2,3and4

Page 38

PRAYAAS EDUCATION




CHAPTER

3 WILDLIFE CONSERVATION

International Efforts to Conserve Wildlife

B Convention on International Trade in Endangered Species (CITES) (1975)

Convention on International O International agreement (also called Washington Convention) to regu-
Trade in Endangered Species late international trade in endangered species.
(CITES) (1975) O Drafted by International Union for Conservation of Nature (IUCN) reso-
lution in 1963; entered into force in 1975.
O 184 Parties; legally binding but does not override national laws.

Functioning
O Regulates trade through a licensing system for imports/exports of list-
ed species.
O Each country appoints:
[&]

= Management Authority - issues permits.
= Scientific Authority - advises on trade impacts.
Authorities in India

O Management Authority: Director of Wildlife Preservation, Ministry of
Environment, Forest and Climate Change

QO Permit issuance: Wildlife Crime Control Bureau

QO Scientific Authorities: ZSI, BSI, WII, etc.

CITES Appendices

O AppendixI: Threatened with extinction — trade only in exceptional cas-
es.

O Appendix II: Not immediately threatened — controlled trade.

O Appendix III: Protected in at least one country — international cooper-
ation sought.

CITES CoP-19 (2022, Panama)

O Release of First World Wildlife Trade Report.
O Proposal for CITES Tiger Enforcement Task Force.

India-specific outcomes:

O Recognition of Operation TurtleShield.

O Proposal to uplist Red-crowned Roofed Turtle & Leith's Softshell Turtle
(II > 1).

O Jeypore Ground Gecko added to Appendix II.

O Shisham (Dalbergia sissoo): Export of finished items below 10 kg al-
lowed without permit.

MIKE Programme (Monitoring

the Illegal Killing of Elephants)
(1997) sion-making.

India leads Asia with 10 MIKE sites.

Established by CITES Resolution.
Aim: Track trends & causes of elephant mortality; support deci-

(ON®,

Total 28 sites in Asia (13 countries).
Funding: Entirely donor-dependent; major donor - European Union.

(ONONG;
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' MIKE Sites in India |
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TRAFFIC (Wildlife Trade O Global NGO and joint programme of:
Monitoring Network) (1976) = World Wide Fund for Nature (WWF)
= International Union for Conservation of Nature

O Headquarters: Cambridge, UK.
O Role:
®  Supports CITES implementation.
= Analyses wildlife trade trends, impacts, and drivers.
= Ensures trade does not threaten biodiversity.
Coalition Against Wildlife O Established: 2005
Trafficking (CAWT) QO Nature: US-led coalition
O Objective: Combat illegal wildlife trade and trafficking of wildlife parts
O India: Member
O Initial partners: Conservation International, Save the Tiger Fund, Smith-
sonian Institution, TRAFFIC
Convention on Migratory Species O Concluded: 1979 under UNEP, Bonn (Germany)
(CMS) / Bonn Convention Q Inforce: 1983
[Bonn Challenge is different] QO Also called: Bonn Convention
O Nature: Only global, UN-based intergovernmental treaty exclusively for
migratory species (terrestrial, aquatic & avian)
Appendices
O Appendix I: Migratory species threatened with extinction — strict pro-
tection
O Appendix II: Species requiring international cooperation
cop
O COP-13(2020): Gandhinagar, Gujarat
QO India: COP President (2020-23)
Central Asian Mammals QO Part of: CMS
Initiative (CAMI) QO Aim: Conserve 15 migratory mammal species & habitats in Central Asia
O Work programme: 2021-2026
QO Linked with: IUCN Save Our Species (funding mechanism)
O Major species : Wild Yak, Snow Leopard, Asiatic Wild Ass (Khulan), Asi-

atic Cheetah, Leopard

Nature: International NGO

International Union for o
Conservation of Nature (IUCN) O HQ: Gland, Switzerland
O Work: Research, field projects, advocacy, education

IUCN Red List

Q Started: 1964
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O Significance: World’s most comprehensive inventory of global conser-
vation status of species

B IUCN Red List Categories:

Threatened Categories

Q Critically Endangered (CR): > 90% decline in 10 years / 3 generations
O Endangered (EN): > 70% decline
QO Vulnerable (VU): > 50% decline

Other Categories

Extinct (EX): No known individuals

Extinct in the Wild (EW): Survives only in captivity/cultivation
Near Threatened (NT): Close to qualifying as Vulnerable
Least Concern (LC): Widespread & abundant

Data Deficient (DD): Inadequate data

Not Evaluated (NE): Not yet assessed

Established: 1922
Nature: World's largest nature conservation partnership
Network: ~120 national conservation organisations worldwide

BirdLife International (BI)

(ONONON [ONCNORONONG)

Mission

O Conservation of birds, their habitats, and global biodiversity
O Works collaboratively with people for sustainable use of natural re-
sources

Key Roles

O Official Red List Authority for birds on behalf of the International Union
for Conservation of Nature (IUCN)

Important Bird & Biodiversity Areas (IBAs)

QO Identifies Important Bird and Biodiversity Areas (IBAs)
O Criteria:

= Presence of threatened bird species

= Supports large congregations of migratory birds
O Global IBAs: ~13,000+
O India: 554 IBAs identified
O India Link
e Bombay Natural History Society (BNHS) is BI's Indian partner for IBA
identification

World Wildlife Fund for Nature O Established: 1961
(WWF) O Type: International NGO
O Headquarters: Gland, Switzerland

Mission

O To stop degradation of the planet’s natural environment
O To build a future where humans live in harmony with nature

Major Initiatives

O Wildlife Trade Monitoring Network (TRAFFIC)
Q Living Planet Report

= Published every two years
= Since 1998

= Tracks global biodiversity trends
O Earth Hour
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= Started in 2007
= Lights off 8:30-9:30 pm, last Saturday of March

= Symbolic action for climate & environment
O Debt-for-Nature Swap

= Country’'s debt reduced/forgiven
= Savings invested in environmental conservation

International Whaling Establishment
Commission (IWC)

O Anon-UN international body

O Established under the International Convention for the Regulation of
Whaling (ICRW), 1946

O Headquarters: United Kingdom

Mission

O Ensure proper conservation of whale stocks

O Promote orderly development of the whaling industry
Powers & Functions

O Designates Whaling Sanctuaries

= Example: Indian Ocean Whale Sanctuary (Seychelles region)
O Regulates whaling through binding schedules under ICRW

Membership

QO Open to any country that ratifies the 1946 ICRW
O Indiais a member

Key Decisions
O 1982 Moratorium on Commercial Whaling
= Commercial whaling banned
= Still allowed under:

¢ Scientific research

¢ Aboriginal subsistence whaling
Florianépolis Declaration (Brazil), 2018

O IWC members rejected Japan's proposal to resume commercial whaling
O Declared whales as a conservation priority, not a commercial resource
QO Japan withdrew from the IWC after rejection (effective 2019)

Wildlife Conservation: INDIA's Efforts O CWLW appointed by State; Centre may appoint

directors/ADs.

m  Wildlife (Protection) Act, 1972
- - — - B Amendments (8 times)
O Applies to entire India; implemented by Chief
Wildlife Warden (CWLW) and staff. O 1982: Capture & transport for scientific manage-
O Provides State Wildlife Advisory Boards; defines ment.
key terms (habitat, hunting, zoo, sanctuary, na- QO 1986, 1991, 1993
tional park, etc.). Q 2002: National Board for Wildlife (NBWL).
O Sanctuaries & National Parks can be declared by O 2006: NTCA and WCCB.
State Government notification (no separate law O 2013: Imprisonment up to 7 years; protects ST
required). hunting rights (A&N).
O Regulates trade in wild animals, animal products, O 2022: Major restructuring (see below).
and trophies. B Powers & Restrictions
O Central Zoo Authority manages zoos (Section
38(0)) y g ( O No human activity in National Parks, except per-
) Judiciél penalties for violations; taxidermy pro- mitted ones.
L O CWLW may permit hunting if animal is danger-
hibited. : )
ous, disabled, or diseased beyond recovery.
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O NPs & Sanctuaries can be notified by State or
Centre.

O Boundary alteration only by States with NBWL
approval.

O Central Government can modify schedules and
transfer species between schedules.

Wildlife (Protection) Amendment Act, 2022

m  Key Changes
QO Schedules reduced to 4:
= Schedule I: Highest protection (animals)
m  Schedule II: Lesser protection (animals)
m  Schedule III: Protected plants
m  Schedule IV: CITES-listed specimens
O Vermin schedule removed.
O Enables Centre to regulate/prohibit invasive al-
ien species.
O Voluntary surrender of captive animals allowed
(no compensation).
QO Centre can declare Conservation Reserves (earli-
er only States).
O CWLW entrusted with management of sanctuar-
ies as per approved plans.
O Standing Committee under State Wildlife Board
provided.
O Captive elephant transfer allowed for religious/
other purposes with valid certificate.
B CITES Compliance
O Management Authority for import/export per-
mits.
Q Scientific Authority to assess sustainability of
trade.
O Mandatory registration of live scheduled speci-
mens.
QO Trade transactions must be reported.
O Identification marks allowed; tampering prohib-
ited.
m  Wildlife Crime Control Bureau (WCCB)

O Setupin 2007 under the Wildlife (Protection) Act,
1972.

O Acts as India's central agency for enforcing CITES
provisions.

O Organisational presence includes regional offic-
es and border units for field coordination.

O Key roles include intelligence gathering, main-
taining a national wildlife crime database, in-
ter-agency coordination, capacity building, and
cooperation with international enforcement
bodies.

O Operation Clean Art targeted illegal trade in
mongoose hair, a protected wildlife derivative.

Q Joint awareness initiative “Not all animals mi-
grate by choice” launched with UN Environment

ENVIRONMENT
to highlight illegal wildlife trafficking.
Animal Welfare Board of India (AWBI)

O A statutory advisory institution created under
the Prevention of Cruelty to Animals Act, 1960.

O Provides policy advice to the government on ani-
mal welfare legislation.

O Monitors and supports registered Animal Wel-
fare Organisations (AWOs).

O Focuses on preventing cruelty in animal experi-
mentation, entertainment, and captivity, includ-
ing financial support to eligible organisations.

Foreign Trade (Development & Regulation) Act, 1992

O Authorises the Central Government to control
and regulate imports and exports, including
wildlife and wildlife-derived products.

Wildlife Provisions under EXIM Policy

QO Cross-border movement of wild animals and
plants for scientific research or zoo exchange is
permitted only with DGFT approval.

O Commercial import of African ivory is prohibited
in line with CITES restrictions.

O Import of other wildlife articles is restricted and
licence-based.

O Import of wild species as pets must comply with
CITES norms.

Tiger Conservation

Tiger Subspecies

Extinct Subspecies

Extant Subspecies

O Total 8 subspecies identified historically.

O 5 extant: Bengal, Siberian (Amur), Indochinese,
South China, Sumatran.

O 3 extinct: Caspian, Bali, Javan.

O Tigers function as umbrella as well as keystone
species, ensuring ecosystem stability.

Major Threats

O Habitat loss & fragmentation due to infrastruc-
ture and development projects.

O Invasive species disrupting prey base and food
chains.

O Poaching & illegal trade, driven by demand in tra-
ditional medicine.

QO Canine Distemper Virus (CDV) transmitted by in-
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fected domestic dogs near protected areas.
Project Tiger

O Lowest: Nagaland (0), Mizoram (0), Jharkhand (1)
International Big Cat Alliance (IBCA)

O Launchedin 1973 from Jim Corbett National Park.

O Objective: Ensure a self-sustaining tiger popula-
tion in natural habitats.

O Strategy: Core-buffer model, village relocation
from core areas, anti-poaching measures.

O Implemented by the National Tiger Conservation
Authority (NTCA).

National Tiger Conservation Authority (NTCA)

sive

O Statutory body under MoEFCC, created through
the Wildlife (Protection) Amendment Act, 2006.

QO Chairman: Minister of MoEFCC

O Functions:
= Implements Project Tiger
m  Prescribes norms and standards for tiger

reserves

O Boundary changes or denotification of tiger
reserves require approval of NTCA + National
Board for Wildlife (NBWL).

M-STrIPES (Monitoring System for Tigers - Inten-
Protection and Ecological Status)

O Introduced in 2010 by NTCA and Wildlife Institute
of India.

QO Uses GPS, GIS, and real-time data for patrolling
and monitoring.

O Improves accountability of field staff and
strengthens wildlife crime detection.

Tiger Corridors

O Identified in the report “Connecting Tiger Popu-
lations for Long-term Conservation”.

O 32 major corridors mapped to ensure genetic ex-
change between populations.

O Crucial for long-term species survival beyond iso-
lated reserves.

Core-Buffer Framework

O Core areas: Inviolate zones with no human activ-
ity.

Buffer areas: Regulated human use permitted.
Forest Rights Act, 2006 recognizes limited rights
of forest-dwelling communities in buffer zones.

O
O

Tiger Census 2023

O Released in April 2023 during the 50th year of
Project Tiger.

India’s tiger population: 3,167.

Growth of ~200 tigers since last cycle.

India holds over 75% of the world's wild tigers.
53 tiger reserves, covering ~2.4% of India's geo-
graphical area.

Leading states: Madhya Pradesh > Karnataka >
Uttarakhand > Maharashtra > Tamil Nadu.

O TR:Jim Corbett > Bandipur > Nagarhole

(ONONONG)

O

O Launched by PM Narendra Modi.

O Focuses on conservation of 7 big cats: Tiger, Lion,
Leopard, Snow Leopard, Cheetah, Jaguar, Puma.

O Vision document: "“Amrit Kaal Ka Tiger Vision” for
the next 25 years.

INTERNA TIONAL

CATS
B!‘ﬁl_ANCE

LEOPARD

Sl 1

O Initiated in 2009 to conserve high-altitude wild-
life and fragile mountain ecosystems.

O Priority landscapes include Hemis-Spiti, Nanda
Devi-Gangotri, and Khangchendzonga-Tawang.

O Focuses on species like snow leopard, red panda,
high-altitude ungulates and birds.

Reintroduction of Cheetahs

O After a gap of over 70 years, 8 cheetahs (5 fe-
males, 3 males) were translocated from Namibia
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to Kuno National Park (MP).

O Marks the world's first intercontinental reloca-
tion of a large carnivore.

O Kuno is unfenced, promoting coexistence with
surrounding landscapes, unlike fortress-style
conservation.

O Expected to revive grassland and open forest
ecosystems.

O A Task Force monitors adaptation and tourism
planning.

®  African vs Asiatic Cheetah:

O IUCN: African - Vulnerable | Asiatic - Critically
Endangered

CITES: Both in Appendix I

Population: Africa (~6,500-7,000) | Iran (~40-50)
Build: African larger | Asiatic smaller

Conservation of Lions

B Asiatic Lion

00O

O FoundonlyinIndia, confined to Gir National Park
and surrounding landscape (Gujarat).

O IUCN: Endangered | CITES: Appendix I | WPA:
Schedule 1.

B Project Lion

O Landscape-level conservation programme in the
Gir ecosystem.

O Aims at habitat security, population manage-
ment, livelihood integration, and community
participation.

Conservation of Elephants

B Ecological Importance

O The Asian Elephant is India’s National Heritage
Animal.

O Elephants function as keystone species, meaning
their survival ensures the survival of many other
species.

O They create an umbrella effect by protecting
large forest ecosystems.

O Actas:

= Landscape engineers (open forest patch-
es)

m  Seed dispersers

= Nutrient recyclers

= Water creators (digging water holes)
B Behavioural & Biological Features

O Highly intelligent mammals with strong social
bonds.

O Live in matriarchal herds, led by the oldest fe-
male.

O Display complex emotions such as grief and em-
pathy.

ENVIRONMENT
O Longest gestation period among mammals: 18-

22 months.
O Adult males are generally less social than fe-
males.
B Types of Elephants

Feature Asian Elephant African Savanna Elephant African Forest Elephant

Habitat Forests, grasslands | Savannas, semi-arid areas Tropical rainforests

Tusks Male & female Male & female Downward-pointing

IUCH Status | Endang: d Critically Endangered

Size Smaller Largest land mammal Smaller than savanna type

Elephant Corridors

Elephant
reserves in India _
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Elephant Corridors are narrow forest stretches
that allow safe seasonal movement.
They reduce human-elephant conflict by pre-
venting sudden encounters.
India has 33 notified Elephant Reserves.
States with high importance:

o0 O ©O

= Karnataka & Assam — highest elephant
population

= West Bengal — highest number of corri-
dors

Project Elephant (1992)

O A centrally sponsored scheme launched to:
= Mitigate human-elephant conflict
= Protect elephants from poaching
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= Preserve natural elephant habitats
O Focuses on landscape-level conservation, not
just protected areas.
O Now implemented alongside Project Tiger for in-
tegrated wildlife protection.

B Major Initiatives for Elephant Conservation

Haathi Mere Saathi

O Awareness campaign promoting coexistence be-
tween humans and elephants.

O Implemented by MoEFCC with Wildlife Trust of
India.

RE-HAB Project

O Innovative conflict-mitigation method.
O Uses bee-hive fences as elephants avoid bees.
O Non-lethal and community-friendly solution.

Asian Elephant Alliance

O Network of five NGOs.
O Works to secure elephant corridors across 12 In-
dian states.

IUCN Asian Elephant Specialist Group (ASESG)
O Global scientific body under IUCN SSC.
O Provides population data and conservation guid-

ance.
O Active in 13 elephant range countries.

Great One-Horned Rhinoceros (Indian Rhino)

B Key Facts

O Hunted mainly for horns made of keratin, used in
traditional medicines.
O Rhino species worldwide:

Types of e

Rhinos
=P

Javan
Rhinoceros

White
Rhinoceros

"~ Black Sumatran

Indien

Rhinoceros

Rhinoceros

Rhinoceros

= White & Black Rhino - Africa (Black Rhino
smaller).

= Javan Rhino - very few survive (Java/Viet-
nam).

= Sumatran Rhino - smallest species; ~30-80
left.

= Great One-Horned Rhino - largest species,
found only in the Indian subcontinent.

B Habitat & Distribution

O Prefers tropical-subtropical grasslands and sa-
vannas.

O Restricted to Terai alluvial grasslands of India,
Bhutan, and Nepal.

O In India, mainly concentrated in Kaziranga NP,
Manas NP, and Pobitora WLS (Assam holds ~70%
population).

® Threats

O Poaching
O Habitat loss and fragmentation
O Human-wildlife conflict

B Conservation Measures

O New Delhi Declaration on Asian Rhinos (2019) by
five range countries.

O DNA profiling of rhinos for anti-poaching en-
forcement.

O National Rhino Conservation Strategy (2019).

B India Rhino Vision (IRV) 2020

O Target: 3,000 wild rhinos across 7 protected are-
as in Assam.

O Strategy includes translocation from high-densi-
ty areas (Kaziranga, Pobitora) to Manas NP, Dib-
ru-Saikhowa WLS, and Laokhowa-Burachapori
WLS.

O Population target achieved (current population »
3,600).

Indian Dolphins

Amazon pink dolphin

Irrawaddy dolphin (Ganges dolphin Indus dolphin

B Major Dolphin Species Found in India

South Asian River Dolphin (Freshwater species)

O Includes two subspecies:
= Ganges River Dolphin
= Indus River Dolphin
O Range: India, Nepal, Bangladesh, and Pakistan
Key threats:

O Accidental capture in fishing nets

O River modification projects (dams, barrages, ca-
nals)

O Water pollution and increasing vessel noise

B Ganges River Dolphin (Susu)

O Named “Susu” due to the sound produced while
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breathing
Q Status:

= National Aquatic Animal of India

= State Aquatic Animal of Assam
QO Ecological role: Indicator of river health, especial-
ly of the Ganga system
O Biological traits:

= Functionally blind

m  Uses echolocation (ultrasonic sounds) to
navigate and hunt
O Distribution: Ganga-Brahmaputra-Meghna river
system
O International status: Listed under the Conven-
tion on Migratory Species (CMS)

B Indus River Dolphin

Q State Aquatic Animal: Punjab
O Habitat:

= Indus River system in Pakistan
= Beas River (only Indian habitat)

= Sutlej River
O Faces severe habitat fragmentation due to water
diversion structures

®  Irrawaddy Dolphin

O Habitat type: Brackish waters
= (Coastal areas
= River mouths
m  Estuaries

= Some freshwater stretches
O Indian stronghold: Chilika Lake (Odisha)
O Major threats:

= Gillnet entanglement
= Human disturbance and habitat pressure
B Conservation Measures for River Dolphins

Early Interventions

O Ganga Action Plan (1985):

= Brought Gangetic dolphins under legal
protection

= |ed to the establishment of the Vikramshi-
la Gangetic Dolphin Sanctuary (Bihar)

Project Dolphin (2020)

O Announced by the Prime Minister

O Focuses on riverine as well as marine dolphins

O Emphasises habitat protection, pollution control,
and awareness

Gangetic Dolphin Action Framework

Q Conservation Action Plan (2010-2020):

= [dentified threats such as:
¢ Inland water transport

ENVIRONMENT

¢ Canal construction
¢ Decline in fish prey
O Integrated Development of Wildlife Habitat:
= Gangetic dolphin included among priority
species
Institutional Support

O National Ganga River Basin Authority (2009):

= Declared the Gangetic Dolphin as India’s
National Aquatic Animal
O National Mission for Clean Ganga:
= Observes 5 October as National Ganga Riv-
er Dolphin Day

B Why Dolphins Matter

O River dolphins are keystone indicator species
whose survival reflects the ecological integrity of
freshwater river systems.

Conservation of Indian Crocodile Species

B Types of Crocodile:

(oI I Mostly saltwater species, widespread in
tropical regions; large-sized, V-shaped

snout, opportunistic feeders

Alligators

Freshwater species found mainly in the
USA, Mexico, and China; smaller body,
broad U-shaped snout

Gharials Freshwater fish-eaters with long, narrow

snouts; medium-sized

® Indian Crocodile Species

CROCODILES OF INDIA

GHARIALS

Gavialis gangeticus

SALTWATER CROCODILE

Crocodylus parosus

MUGGER CROCODILE

Crocodylus palustris

WILDLIFE $05
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Gharial
o
o
o
o

©)

ENVIRONMENT

Longest living crocodilian; strictly fish-eating.
Prefers clean, flowing rivers with sandbanks.
Major population survives in National Chambal
Sanctuary (UP, MP, Rajasthan).

Threats: dams, river modification, pollution, sand
mining, agriculture, livestock pressure.

Status: Critically Endangered | CITES Appendix I
| CMS Appendix I | WPA Schedule I.

Mugger (Indian Crocodile)

©)

Freshwater species inhabiting rivers, lakes,
marshes, and slow-moving waters.

Distributed across India; extinct in Bhutan.
Threats include habitat loss, superstition-based
killing, and medicinal use.

Status: Vulnerable | CITES Appendix I | WPA

Schedule I.

Saltwater Crocodile

o
o

©)

©)

Largest reptile and crocodilian species.

Found in coastal and brackish habitats, especial-
ly India's east coast, Southeast Asia, and up to
northern Australia.

Threats: illegal hunting, skin trade, habitat deg-
radation.

Status: Least Concern | CITES Appendix I | WPA
Schedule I.

Indian Crocodile Conservation Project

©)

Focuses on population protection, captive breed-
ing, grow-and-release programmes, and habitat
restoration.

Conservation of Turtles

B Basic Classification

o
o

All tortoises fall under turtles.
Terrapins occupy an intermediate niche—mainly
aquatic but capable of living on land.

B Tortoise vs Turtle

TURTLE &Y TORTOISE

Not all turtles are

y

-but all forfoises

are turtles!

s
; .-" % ‘I
? | |

-

Tortoises Turtles

Land-dwelling, poor swim-
mers, herbivorous, larger
body, fully retract head,
very long lifespan (=80-
120 years)

Aquatic, strong swim-
mers, mostly omnivorous
(green turtle largely herbi-
vore), smaller size, partial
head withdrawal, shorter

lifespan (=20-40 years)

B Important Turtle Species in India

Batagur (River Turtle) Group - Critically Endangered

o

o

o

o

Northern River Terrapin: River deltas of South-
east Asia, including Sundarbans.

Three-striped Roofed Turtle: Endemic to the Gan-
ga system.

Red-crowned Roofed Turtle: Endemic to the Gan-
ga.

Burmese Roofed Turtle: Restricted to the Ir-
rawaddy basin (Myanmar).

Sea Turtle Species

o

o

(ON®,

Hawksbill Turtle (CR): Andaman & Nicobar, Tamil
Nadu, Odisha.

Kemp's Ridley Turtle (CR): Smallest sea turtle;
known for mass nesting (arribada).

Green Turtle (EN): Only largely herbivorous sea
turtle; rare along Indian coast.

Leatherback Turtle (VU): Largest living sea turtle.
Loggerhead Turtle (VU): Tropical and temperate
oceans.

Olive Ridley Turtle (VU): Famous for synchronized
nesting (arribada); migrates to Indian waters.

Softshell Turtle Species (Nilssonia Group)

o

Burmese Peacock Softshell Turtle (CR): Myanmar
and parts of Assam.
Leith’s Softshell Turtle (CR): Endemic to peninsu-

Black Softshell Turtle (CR): Lower Brahmaputra

Q

lar rivers.
Q

basin.
Q

o

Indian (Ganga) Softshell Turtle (EN): Ganga, In-
dus, Mahanadi.

Indian Peacock Softshell Turtle (EN): Indus, Gan-
ga, Brahmaputra.

Indian Narrow-headed Softshell Turtle (EN): Scat-
tered river systems.

Sea Turtle Conservation Project

O
O

O
O

Launched in 1999 by MoEF with UNDP support.
Implemented across 10 coastal states, with focus
on Odisha.

Targets Olive Ridley and other marine turtles.
Uses satellite tracking and Turtle Excluder Devic-
es (TEDs) to reduce bycatch.
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Conservation of Indian Vultures

Why India suits vultures?

O Traditional practices and large livestock popula-
tions historically supported vulture survival.

O India has 9 vulture species, most of which de-
clined sharply due to diclofenac exposure.

Diclofenac crisis

O Diclofenac (a livestock NSAID) causes kidney fail-
ure in vultures feeding on treated carcasses.

QO Veterinary use banned in 2006 (on DTAB recom-
mendation).

O Meloxicam identified as a vulture-safe alterna-
tive.

O Illegal diversion of human diclofenac for animals
still remains a concern.

Impact of vulture decline

O Reduced carcass disposal efficiency.

O Risein rats and feral dogs.

O Higher risks of water contamination and disease
spread.

Vulture species in India

|m.

CINEREOUS
VULTURE

: f-‘

EGYPTIAN
VULTURE

BEARDED
VULTURE

EURASIAN GRIFFON
VULTURE

VULTURES
OF INDIA

SLENDER-BILLED
VULTURE
P

RED-HEADED
VULTURE

HIMAYALAN
GRIFFON
VULTURE

WHITE-RUMPED

VULTURE

QO Critically Endangered (CR):
= White-rumped
= Red-headed (Asian King)
= Indian (Long-billed)

= Slender-billed
O Endangered (EN):

= Egyptian Vulture
QO Near Threatened (NT):

= Himalayan Griffon

INDIAK

i VULTURE

ENVIRONMENT
= Bearded Vulture

= Cinereous Vulture
QO Least Concern (LQ):

®  Eurasian Griffon

B Major non-Indian species

O White-backed Vulture (CR)

O Ruppell's Griffon Vulture (CR)
B Government actions

QO Species Recovery Programme under IDWH.

O Higher legal protection under Wildlife (Protec-
tion) Act, 1972.

O Vulture restaurants set up (e.g., Maharashtra,
Punjab).

QO Captive breeding by Central Zoo Authority with

BNHS.

Creation of Vulture Safe Zones.

Action Plan for Vulture Conservation (2020-25):

= Increase population numbers.

(ON®,

= Regulate veterinary NSAIDs.
= Phase out toxic drugs.
= Expand safe habitats.

Other Indian Wildlife Initiatives

Project Hangul (Kashmiri Stag)

O Hangul is a subspecies of Central Asian red deer,
now largely confined to Dachigam National Park
(J&K).

O Population declined from ~5,000 due to habitat
loss, overgrazing, and poaching.

O Project launched by the former Jammu & Kash-
mir government with support from IUCN and
WWEF.

O Despite conservation efforts, the species re-
mains Critically Endangered; 2019 census record-
ed ~237 individuals.

Integrated Development of Wildlife Habitats (IDWH)

O Acentrally sponsored scheme providing financial
support to States/UTs for wildlife conservation.
O Focus areas include:
= Strengthening protected areas
= Conservation outside protected areas
= Species recovery programmes
O Covers 22 critically endangered Indian species
across taxa.
O Caracal is the most recent species added.

National Ganga River Basin Authority (NGRBA)

O Chaired by the Prime Minister.
O Mandated to oversee conservation and rejuvena-
tion of the Ganga river basin.

PRAYAAS EDUCATION
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B National Wildlife Action Plan (NWAP) 2017-2031

O India's third NWAP.
O Emphasizes:

= Landscape-level conservation
= Private sector participation
= Use of CSR funds for wildlife protection.
B National Action Plan for Migratory Birds (2018-2023)
O Prepared by MoEFCC.

O Aims to conserve migratory birds along the Cen-
tral Asian Flyway.

B Green Good Deeds Initiative

O Coordinated by MoEFCC under a central sector
scheme.

O Encourages citizens to adopt simple, everyday
eco-friendly actions through awareness and ed-
ucation.

B PREVIOUS YEAR QUESTIONS

Consider the following statements: ~ (CSE -2023)

Once the Central Government notifies an area as a

'Community Reserve'

1. the Chief Wildlife Warden of the

2. State becomes the governing authority of such
forest hunting is not allowed in such area

3. people of such area are allowed to collect non-
timber forest produce people of such area are
allowed traditional agricultural practices

How many of the above statements are correct?

(a)  Onlyone

(b)  Only two
(c) Onlythree
(d) Allfour

The term 'M-STtIPES' is sometimes seen in the
(CSE)2017
(a) Captivebreeding of Wild Fauna

news in the context of

(b) Maintenance of Tiger Reserves
(c) Indigenous Satellite Navigation System
(d)  Security of National Highways

Invasive Species Specialist Group' (that develops

Global Invasive Species Database) belongs to which

one of the following organizations? ( CSE -2023)

(a) The International Union for Conservation of
Nature

(b) The United Nations Environment Programme

(c) The United Nations World Commission for
Environment and Development

(d) The World Wide Fund for Nature

The "Red Data Books" published by the

International Union for Conservation of Nature and

Natural Resources (IUCN) contain lists of

(CSE)2012

1. Endemic plant and animal species present in
the biodiversity hotspots

2. Threatened plant and animal species.

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

Select the correct answer using the codes given
below:

Consider the following statements in respect of
Trade Related Analysis of Fauna and Flora in
Commerce (TRAFFIC): (CSE)2017

1. TRAFFIC is a bureau under United Nations
Environment Programme (UNEP).

2. The mission of TRAFFIC is to ensure that
trade in wild plants and animals is not a threat to
the conservation of nature.

Which of the above statements is/are correct?
(b) 2only
(d) Neither1nor2

(a) lonly
(c) Bothland2

With reference to an organization known as 'Birdlife
International' which of the following statements

(@) 1land3 (b) 2only is/are correct?  (CSE)2015
(€ 2and3 (d) 3only 1. It is a Global Partnership of Conservation
Organizations.
2. The concept of 'biodiversity hotspots'
originated from this organization.
3. It identifies the sites known/referred to as
'Important Bird and Biodiversity Areas’.
Select the correct answer using the code given below.
(a) 1lonly (b) 2and3only
() land3only (d) 1,2and3
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With reference to the International Union for

Conservation of Nature and Natural Resources

(IUCN) and the Convention on International Trade

in Endangered Species of Wild Fauna and Flora

(CITES), which of the following statements is/are

correct? (CSE)2015

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

2.  TUCN runs thousands of field projects around
the world to better manage natural
environments.

3. CITESislegally binding on the States that have
joined it, but this Convention does not take the
place of national laws.

Select the correct answer using the code given below.

(a) lonly (b) 2and3only

(c) land3only (d) 1,2and3

With reference to a conservation organization called

Wetlands International', which of the following

statementsis/are correct? (CSE)2014

1. Itis an intergovernmental organization formed
by the countries which are signatories to
Ramsar Convention.

2. It works at the field level to develop and
mobilize knowledge, and use the practical
experience to advocate for better policies.

Select the correct answer using the code given below.
(a) lonly (b) Zonly
(¢) Bothland2 (d) Neither1nor2

ENVIRONMENT
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CHAPTER

POLLUTION

Q Pollution: Introduction of undesirable physical,
chemical or biological agents into the environ-
ment due to anthropogenic activities, causing
harm to life and ecosystems.

®  TYPES OF POLLUTION (BASED ON SOURCE)

=  Man-made substances
= Not naturally present in environment.

= Example: herbi-

cides, DDT
E  AIR POLLUTANTS - PARTICULATE MATTER

Pesticides, fungicides,

Point Source ge;
Pollution

Pollution released from a single
identifiable point.

Easy to monitor and control.
Example: Sewage outlets, industrial
discharge pipes.

00

Non-Point Q
Source
Pollution

Pollution originating from diffuse
and scattered sources.

Difficult to trace and treat.
Example: Road runoff, construction
sites, agricultural runoff.

AIR POLLUTION

O Presence of solid, liquid or gaseous substances
(including radiation) in the atmosphere

O At concentrations injurious to organisms and en-
vironmental processes.

B CLASSIFICATION OF AIR POLLUTANTS

(ON©}

Based on Formation

O Primary Pollutants

= Released directly into the atmosphere in
original form.

= Example: DDT, CO
O Secondary Pollutants

= Formed due to chemical interaction of pri-
mary pollutants.
= Example:
¢ Peroxyacetyl Nitrate (PAN)
¢ Formed from Nitrogen Oxides + Hydrocar-
bons

Based on Nature

QO Quantitative Pollutants
= Naturally occurring substances

= Become pollutants when concentration ex-
ceeds threshold level.
= Example: CO,, NOx
O Qualitative Pollutants

Particulate Pollutants

O Solid or liquid particles suspended in air
O Example: Dust, soot

Size Range

O 0.001 pm - 500 pm
Behaviour

O Particles >10 um settle rapidly.

O Particles <0.02 pm remain suspended as aero-
sols.

Major Sources

QO Industries

QO Vehicles

O Power plants

O Construction activities
Q Oil refineries

PM CATEGORIES

Diameter < 2.5 micrometres

30 times thinner than human hair
Can carry toxic metals like arsenic
and nickel

Nickel compounds are carcinogenic
Released from:

000

(ON®,

= Fossil fuel combustion
= Petroleum processing

= Vehicular emissions
As per CPCB, PM2.5 causes maxi-
mum damage to human health
Respiratory diseases
Inflammation
Pneumoconiosis

@)

Diameter <1 micrometre
70 times thinner than human hair
Primary sources:

(ONONON IONON®,

= Vehicular emissions
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m  Industrial emissions
Highly toxic
Effects:

= Deep lung penetration

(ON©,

= Lunginjury
= DNA damage
= Cancer

Diameter <10 micrometres

Can pass through nose and throat
Enters lungs on inhalation
Causes:

0000

= Respiratory disorders

= Heart and lung diseases

Source

O Fine residue generated mainly from coal com-
bustion in thermal power plants.

Environmental Impacts

O Causes air and water pollution.

O Leads to heavy metal contamination (Hg, Pb, Cd,
As) in water bodies.

QO Deposits on leaves, blocking stomata — reduced
photosynthesis.

QO Cantravel long distances due to fine particle size.

Chemical Composition

O Major constituents: Silica (SiO), Alumina (Al,03),
Iron oxides, Calcium oxide (CaO).

O Contains toxic heavy metals like mercury, arse-
nic, cadmium, cobalt, copper.

Uses

QO Partial substitute for cement (up to ~35%) — low-
ers construction cost.

Embankments, road base, mine backfilling.
Reclamation of wastelands.

Improves soil texture and water-holding capacity
when mixed with soil (but surface deposition on
crops is harmful).

Policy Measures (MoEFCC)

(ONONG)

O Mandatory use of fly ash-based products:

O Construction & embankment works within 100
km of thermal power plants.

O Mine filling within 50 km radius.

Nanoparticles (NPs)

Basic Features

Q Size ~ 1-100 nanometres (10° m).
O Extremely high surface area to volume ratio —
highly reactive.

ENVIRONMENT

B Sources
O Natural: volcanic eruptions, forest fires, dust
storms, weathering.
O Anthropogenic: combustion, industrial process-
es.
B Atmospheric Behaviour
O Remain suspended for days.
O Transported over very long distances.
B Environmental Effects
O Form dust clouds containing black carbon — de-
posit on Himalayan glaciers.
O Reduce albedo — accelerate glacier melting.
O Bind with hydroxyl radicals (*OH) — lowers at-
mosphere’s natural pollutant-cleansing capacity.
O Promote ozone depletion via increased free-rad-
ical chemistry.
QO Can contribute to stratospheric cooling by aiding
formation of stratospheric clouds.
m  Applications

O Electronics, targeted drug delivery, advanced
materials.

Black Carbon (Soot)

B Nature
O Solid, short-lived climate pollutant.
O Produced from incomplete combustion at high
temperatures.
B KeyImpacts
QO Strongest absorber of solar radiation — heats at-
mosphere directly.
O Disrupts cloud formation and monsoon patterns.
O Deposits on snow/ice — reduces albedo, acceler-
ates melting.
B Major Sources
O Diesel engines, biomass burning, coal combus-
tion.
Q Brown carbon: mainly from biomass combustion.
B Major Emitters

O India and China (Indo-Gangetic Plain is a hot-
spot).

Carbon Monoxide (CO)

B Characteristics
O Colourless, odourless, short-lived gas (few
months).
QO Burns with blue flame to form CO..
®m  Sources

O Natural: forest fires, volcanoes, photochemical
reactions.
O Anthropogenic: vehicle exhaust, incomplete fuel

PRAYAAS EDUCATION

Page 53



ENVIRONMENT

combustion, iron smelting.

B Health Effects
O Highly toxic at concentrations >35 ppm.
O Binds with haemoglobin to form carboxyhaemo-
globin, reducing oxygen transport — poisoning.
B Environmental Effects

O Contributes to tropospheric ozone formation.
QO Increases methane concentration (indirect
greenhouse effect).

Carbon Dioxide (CO,)

B Properties
Q Colourless, odourless, heavier than air.
B Natural Sources
O Volcanoes, hot springs, geysers.
O Dissolution from carbonate rocks.
O Present in groundwater, rivers, oceans, glaciers
(high solubility).
B Health Effects
O Acts as an asphyxiant at high concentrations
(>7%).
B Environmental Effects

O Major greenhouse gas — global warming.
O Dissolves in water forming carbonic acid —
ocean acidification.

Ozone (03)

B General Facts
O Forms only ~0.0005% of atmospheric volume.
QO Unevenly distributed vertically.
B Good Ozone (Stratospheric)
O Formed by UV interaction with O..
O Absorbs harmful ultraviolet radiation.
O ~90% of ozone lies in the stratosphere.
B Bad Ozone (Tropospheric)
O Acts as a toxic air pollutant and short-lived GHG.
O Formed when CO, NO,, and VOCs react in sun-
light.
QO Can also descend from the stratosphere.
B Harmful Effects

O Causes smog, eye irritation, respiratory issues.

O Damages crops and forest vegetation.

O Transported long distances by wind, affecting
even rural areas.

Stratospheric Oxygen Depleting Substances (ODS)

O These atoms catalytically destroy ozone, thinning
the ozone layer.

B Major ODS (Examples)
O CFCs - Refrigerants, aerosols (high ODP).
Q HCFCs / HBFCs - Transitional substitutes (lower
ODP).
O Halons - Fire extinguishers.
O Methyl bromide - Soil fumigant (pest control).
QO Carbon tetrachloride - Solvent, industrial clean-
ing.
O Methyl chloroform - Degreasing metals, elec-
tronics cleaning.
B Key point

O One chlorine atom can destroy thousands of
ozone molecules before deactivation.

Nitrogen Oxides (NOX)

Major sources

Internal combustion engines
Coal-based thermal power plants
Lightning (natural)

Agricultural fertiliser use
Nitrogen-fixing industries

0000

Environmental & health impacts

O Formation of acid rain

O Formation of tropospheric (ground-level) ozone

O When NOx + VOCs + sunlight — Photochemical
smog

Sulphur Dioxide (SO;)

B Nature
O Toxic, colourless gas with a sharp, pungent smell.
B Sources
O Natural: Volcanic eruptions
O Anthropogenic:
= Coal burning in power plants
B Diesel combustion
O Smelting of sulphide ores (copper, zinc, mercury)
O Paper and chemical industries
B Health impacts
O Respiratory irritation
O Increased risk of heart disease, stroke and lung
cancer
B Important fact

O India has been among the largest global emit-
ters of SO,, mainly due to coal-based electricity

B What are ODS? generation.
QO Man-made chemicals that release chlorine or
bromine atoms in the stratosphere.
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Polyaromatic Hydrocarbons (PAHs)

B What are PAHs?
QO Organic pollutants formed due to incomplete
combustion of carbon-based materials.
®  Sources
O Cigarette smoke
QO Biomass burning
O High-temperature cooking
O Diesel and petrol exhaust
B Important example
O Naphthalene - Used in mothballs and chemical
manufacturing.
B Properties
O Highly toxic, mutagenic and carcinogenic
O Lipid soluble — easily absorbed in the body
QO Show bioaccumulation in food chains
B Important fact

O PAHs attach to PM2.5 and PM10, increasing over-
all toxicity of particulate matter.

Volatile Organic Componds (VOCs)

Definition

Q Carbon-based chemicals that evaporate easily at
room temperature.

Common examples

Benzene, toluene, xylene
Formaldehyde

Ethylene glycol
Tetrachloroethylene
1,3-butadiene

Major indoor sources

0000

Paints and varnishes

Perfumes, deodorants

Furniture polish

Adhesives and glues

Air fresheners and wood preservatives

Health effects

0000

O Short term: Eye, nose and throat irritation, head-
ache, nausea
O Long term: Liver damage, neurological effects

Important VOCs

QO Ethylene
= Natural plant hormone
= Used to artificially ripen fruits

= Low toxicity, but excess exposure — head-
ache, drowsiness
O Formaldehyde

= Produced naturally during decay of organ-

ENVIRONMENT
ic matter

= Uses: Disinfectant, fungicide, preservative

= Found in tobacco smoke

= Strong respiratory irritant

Benzene (VOC + PAH Category)

B Nature
QO Colourless, aromatic hydrocarbon
O Presentin crude oil and petrol
O Released through cigarette smoke and vehicle
exhaust
B Uses
O Manufacture of plastics, resins, synthetic fibres,
rubber
O High octane value — used in petrol blending
B Health impacts
O Carcinogenic
O Causes bone marrow suppression — aplastic
anaemia
O Long-term exposure increases cancer risk
B Environmental impact
O As a VOC, benzene participates in ground-level
ozone formation
O Contributes to photochemical smog
B Benzene-related Pollutants

O Toluene - Paint thinner, octane booster

O Xylene - Solvent in printing, rubber, leather in-
dustries

Styrene - Raw material for polystyrene

Notable case: Visakhapatnam LG Polymers gas
leak (2020)

O
O

Minor Air Pollutants
Lead (Pb)

Sources

QO Petrol (earlier as additive), diesel
O Lead batteries, paints, hair dyes, industrial emis-

sions
m  Key compound
O Tetraethyl lead (TEL) - earlier used as an an-
ti-knock agent in petrol
B Health impacts
O Kidney and liver damage
O Interferes with RBC formation
O Nervous system damage, digestive disorders
O Reduces child intelligence (IQ loss)
O Causes cumulative poisoning
B Environmental nature

Q Persistent and bioaccumulative
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Ammonia (NHs)

| Nature

O Colourless, corrosive gas with sharp pungent
odour

B Sources

O Natural: Decomposition of organic matter, ani-
mal waste

O Anthropogenic: Livestock management, agricul-
tural fertilisers

B Health effects

O Eye, nose, throat irritation
O Toxic at high concentrations

Environmental effects

O Reacts with sulphates/nitrates — forms ammo-
nium salts

Contributes to secondary PM2.5

Highly soluble — causes nitrification and eu-
trophication of water bodies

Definition

Q
Q

O Group of 6 naturally occurring fibrous silicate
minerals

Types

Q Chrysotile, Crocidolite, Amosite
O Anthophyllite, Tremolite, Actinolite

Health impacts

O Long-term inhalation causes:
O Lung cancer

O Mesothelioma

O Asbestosis (pneumoconiosis)

Key feature

QO Effects are severe, irreversible, and often fatal

Metallic Oxides

u Sources

O Mining activities
O Metallurgical and industrial processes

Environmental impacts

Dust deposition on plant leaves
Reduces photosynthesis

Biological effects on plants
Physiological and biochemical disorders
Developmental abnormalities

Can lead to reproductive failure

Biological Pollutants

B Examples

C000O0O0

Q Pollen, mites

Q Pet hair
O Fungal spores
QO Parasites, some bacteria

B Health impacts

O Most are allergens
O Trigger asthma and allergic diseases

| Nature

O Naturally occurring radioactive gas
B Source

Q Emitted from soil and rocks
B Risk factors

O Modern houses with poor ventilation trap radon
indoors

B Health impact

O Major cause of lung cancer (after smoking)

MAJOR CAUSES OF AIR POLLUTION

B 1.Vehicular & Industrial Emissions

Major contributors (>80%):

Nitrogen oxides (NOXx)

Carbon monoxide (CO)

Sulphur oxides (SOx)

Non-Methane Volatile Organic Compounds
(NMVOCs) (e.g., benzene, ethanol, formalde-
hyde, acetone)

0000

Trace emissions:

QO Methane (CHy4), Carbon dioxide (CO,)
O Total Suspended Particles (TSPs)

Highly polluting industries:

QO Iron & steel, cement, fertilizer
O Sugar, paper, aluminium, copper

Pollutants released:

O Suspended particulate matter (SPM)
QO NOx, SOx, CO,

B 2.Pyrolysis (Without Oxygen)

p=
Raw Material ]
‘ Heat
.*IIHHEII,_______

Grinding
Pyrolysis

reactor

—)

| Heat
[ Bio-char | Bio-oil
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Definition:

O Thermal decomposition of materials at 300-
400°C in absence of oxygen

Nature:

O Safer than open burning
O Still releases fine carbon particles, pyrogas, and
oil residues

Applications:

QO Production of methanol, charcoal, activated car-
bon

O Synthetic gas for electricity generation (gas tur-

bines)

Construction materials from pyrolytic waste

Conversion of biomedical waste (e.g., PPE Kkits)

into bio-fuel

Advantages:

O Cost-effective for diverse feedstock
O Reduces landfill pressure

O Lowers GHG emissions

O Minimizes water pollution risks

o
o

Concerns:

O Incomplete combustion

O Toxic gas exposure

O Fire and explosion hazards

O Poor waste management practices

B 3.Fuel Adulteration

O Mixing kerosene with petrol/diesel
Consequences:
O Increased emissions of:
= Carbon monoxide (CO)
= Nitrogen oxides (NOXx)

m  Suspended particulate matter (SPM)
O Leads to deterioration of air quality and engine
inefficiency

B 4.Agriculture, Waste & Biomass Burning

Critical pollutants:

QO Ammonia (NHs)
Q Methane (CHy)
Q Nitrous oxide (N,0)

Landfills & sewage treatment plants:

O Major sources of methane (CH,)
B 5.Stubble Burning

O Intentional burning of crop residue after harvest
Impacts:

QO Severe smog formation
O Loss of soil fertility
O Reduction in soil moisture

ENVIRONMENT

O Increase in PM2.5 and black carbon
O Major contributor to seasonal air pollution in
North India

®H  6.Indoor Air Pollution

Causes:

Q Burning of coal, firewood, dung cakes, kerosene
QO Poor ventilation during cooking/heating

Major indoor pollutants:

PM2.5

Black carbon

Carbon monoxide (CO)

Carbon dioxide (CO,)

Methane (CH,)

Volatile Organic Compounds (from paints, furni-
ture, carpets)

Health impact:

O Respiratory diseases

QO Cardiovascular stress

O High indoor mortality risk in developing coun-
tries

000000

B 7.Volcanism (Natural Source)

Gases released:

Sulphur dioxide (SO,) — Acid rain

Sulphur aerosols — Ozone depletion

Carbon dioxide (CO,)

Hydrogen fluoride (HF)

Hydrogen sulphide (H,S)

Though natural, can significantly impact regional
air quality

EFFECTS OF AIR POLLUTION

000000

B SMOG (Smoke + Fog)

What is Smog?

o

O Smog is a dense atmospheric pollution layer
formed by the interaction of smoke pollutants
with fog or sunlight.

O Commonly associated with urban-industrial re-
gions and vehicular congestion.

Composition of Smog

O Smog typically contains:
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= Soot and fine particulate matter (PMa.s,
PMao)

= Ozone (0Os)

= Carbon monoxide (CO)
= Sulphur dioxide (SO,)
= Nitrogen dioxide (NOy)
= QOther oxidants

Types of SMOG

®  1.Sulphurous Smog (London Smog / Winter Smog)

Primary cause:

O Burning of sulphur-rich fossil fuels, especially
coal

Dominant pollutants:

O Sulphur oxides (SO,, SO3)
O Suspended particulate matter

Favourable conditions:

O High humidity / damp weather
O Cold conditions
O Temperature inversion

Characteristics:

O Greyish, thick smog
O Low visibility

Typical regions:

O Cold, industrial cities using coal-based energy

B 2.Photochemical Smog (Los Angeles Smog /
Summer Smog)

Primary cause:
Q Vehicular emissions in urban areas
Key reactants:

O Nitrogen oxides (NOx)
O Volatile Organic Compounds (VOCs)

Essential condition:

QO Strong sunlight
Major products:

QO Ozone (03)
O Peroxyacetyl nitrate (PAN)
QO Other photochemical oxidants

Characteristics:
Q Light brown haze

QO Reduced visibility
QO Strong oxidising nature

Typical regions:
O Warm, sunny, high-traffic cities

Formation of Photochemical SMOG

O NO +VOCs —» NO;

O NO; + sunlight (UV) - NO + O
O 0+0,—> 03(0zone)

O NO; +VOCs —» PAN

Net result:

O Formation of ozone, PAN, and free radicals (e.qg.,
OH)

Effects of Photochemical SMOG

On Human Health

QO Eyeirritation and watering

QO Respiratory distress and asthma
O Reduced lung function

O Headache and fatigue

On Environment

O Damage to crops and vegetation
O Reduced photosynthesis

QO Corrosion of materials

O Decline in visibility

On Climate & Weather

O Enhances temperature inversion
QO Suppresses vertical air mixing

O Reduces precipitation

O Prolongs pollution episodes

Toxic Chemicals

1.Nitrogen Oxides

(NO & NO_)

M\ [I{CLEGE ® Sources
Oxides

QO Combustion of ail, coal, and gas (ve-
hicles, power plants)

Q Bacterial action in soil (natural nitro-

gen cycle)

Forest fires and volcanic activity

Lightning (natural high-temperature

fixation of nitrogen)

B Environmental Effects

O Reduced visibility due to yellow-
ish-brown colour of NO,

Suppresses plant growth by damag-
ing leaf tissues

O

Precursor of:

Acid rain
Tropospheric ozone
Photochemical smog

2. Volatile
Organic
Compounds
(VOCs)

Sources

Evaporation of fuels (petrol, solvents)
Incomplete combustion of fossil fu-
els

ocoo|®m(ocoQO|m
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QO Paints, solvents, industrial chemi-
cals, vehicular emissions

B Environmental & Health Effects
O Eye irritation and respiratory dis-
comfort
O Some VOCs are carcinogenic (e.g.,
benzene)
O Contribute to photochemical smog
O Cause blue-brown haze, reducing
visibility
O React with NOx in sunlight to form
ozone and PAN
cXoyLi[-I| @ Formation
(05) - QO Formed by photolysis of NO, in the
Ground :
Level (Bad presence .Of sunlight
O Reaction involves NOx + VOCs + UV
Ozone) .
radiation
O Sometimes formed due to strato-
spheric ozone intrusions (downward
transport of ozone-rich air from the
stratosphere)
B Environmental Effects
O Reduces crop yield
QO Retards plant growth
O Damages plastics
QO Breaks down rubber
QO Strong oxidising pollutant harmful to
living tissues
CRJIdO4Z8 @ Formation
afcetyl O Formed by reaction of NO, with VOCs
Nitrates .
O Secondary pollutant of photochemi-
(PAN)
cal smog
B Environmental & Health Effects
QO Severe eye irritation
O Highly toxic to plants
O Damages proteins and cellular me-
tabolism
O Reduces agricultural productivity

Acid Rain (Acidification)

O Refers to precipitation with pH lower than nor-
mal rainwater (=5.6).
O Includes rain, snow, sleet, fog and dry deposition.

Formation Mechanism

O High temperature & pressure conditions (light-
ning, IC engines, thermal power plants) enable
nitrogen to react with oxygen.

Q This leads to formation of:

= Nitric Oxide (NO)
= Nitrogen Dioxide (NO,)

ENVIRONMENT

O These gases react with water vapour to form ni-
tric acid (HNO3).

O Sulphur dioxide (SO,) from fossil fuel burning ox-
idises to form sulphuric acid (H,SO,).

B Major Acid-Rain Causing Gases
O SOx — sulphur dioxide, sulphur trioxide
O NOx — NO, NO; (also N,O indirectly)

B Impacts

O Soil: Leaching of nutrients (Ca, Mg, K), reduced

fertility

O Vegetation: Leaf damage, reduced photosynthe-
sis

O Water bodies: Fish mortality, biodiversity loss

O Infrastructure: Corrosion of limestone, marble
monuments

QO Human health: Respiratory irritation via second-
ary aerosols

Note: Nitrates deposited through acid rain may tem-
porarily act as plant nutrients.

Health Hazards Associated with Air Pollution

B 1. Black Lung Disease
QO Also called Coal Workers' Pneumoconiosis (CWP)
or Anthracosis.
QO Caused by long-term inhalation of coal dust.
O Mostly affects coal miners and thermal plant
workers.
Q Fine coal particles accumulate in lungs, giving
them a black appearance.
m 2. Silicosis
SILICOSIS
ﬁ,,& S
Hialthy lungs Dust In pivaoll
O Caused by prolonged inhalation of crystalline sil-
ica dust.
O Common among workers in mining, quarrying,
construction, stone cutting.
O Symptoms: breathlessness, cough, fever, bluish
skin.
O Incurable and may cause permanent disability.
B 3. Pneumoconiosis

O Group of interstitial lung diseases caused by in-
halation of mineral dust.

O Dust causes fibrosis of lung tissue around alveoli.

O Occupational disease common in mining, con-
struction, mica and textile industries.

PRAYAAS EDUCATION

Page 59



ENVIRONMENT
B 4. Byssinosis

O Occupational lung disease due to cotton dust ex-
posure.

QO Seen in textile, yarn and fabric manufacturing
workers.

QO Worsens in poorly ventilated workplaces.

B 5. Asbestosis

QO Chronic lung disease caused by long-term asbes-
tos exposure.
O Common in asbestos mining, insulation, ship-
building.
O Can lead to:
= |ung cancer
= Pleural mesothelioma

= Peritoneal mesothelioma

PREVENTION AND CONTROL OF AIR POLLUTION

B Measures to Control Industrial Pollution

1. Filters

O Remove particulate matter from gas stream
O Example: Baghouse filtration system

2. Electrostatic Precipitators (ESP)

O Remove fine particulate matter
O Used in thermal power plants, furnaces, cement
factories, steel plants

3. Inertial Collectors

Q Collect heavier particles by centrifugal force
QO Effective for coarse particulates

4. Scrubbers
O Wet collectors that remove aerosols from gas

stream
Q Particles are:

= Collected on wet surface, OR
= Wetted by scrubbing liquid
QO Can remove gases like sulphur dioxide (SO,)
5. Catalytic Converters

O Fitted in automobiles

O Reduce emission of poisonous gases
O Vehicles must use unleaded petrol
O Lead deactivates the catalyst

B Pollution Index (PI) to Control Industrial Pollution

Developed by Ministry of Environment

PI scale: 0-100

Objective: Adoption of cleaner technologies
White Category Industries

00O

= Do NOT require Environmental Clearance
(EQ)

= Only need to intimate SPCB & CPCB

O Red Category Industries

= Normally NOT permitted in ecologically
fragile / protected areas

B Industry Categorisation (Based on PI Score)

1.Red Category O Cement
(PI>60) - Critically QO Petrochemicals
Polluted O Pharmaceuticals
O Sugar
O Paper & pulp
O Nuclear power plants
O Organic chemicals
O Fertilizers
O Firecrackers
2.0range Category O Coal washeries
(PI 41-59) - Severely QO Glass
Polluted O Paints
O Stone crushers
O Aluminium, copper ex-
traction from scrap
3.Green Category QO Aluminium utensils
(PI 21-40) - Moder- Q Steel furniture
ately Polluted O Soap manufacturing
O Tea processing
4.White Category O Air coolers / AC units
(PI < 20) - Practical- O Chalk factories
ly Non-polluting O Biscuit tray units

Coal Gasification

particulate
gasifier removal

COI, s

fuels
WGS
-

’_._’lra nsportation
—
T electric power
H, plant

electricity

crushed .
coal

CO, H,0
remaoval

¢wt

O Partial oxidation of coal using:

= Air / Oxygen / Steam / CO,
O Produces:
= Fuel gas / Synthetic gas / Syngas / Produc-
er gas
O Used instead of natural gas or methane for en-
ergy
m  Advantages

QO One of the cleanest ways to convert coal into:
= Electricity
= Hydrogen
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= Other energy products = Localization of EV parts
O Reduces: CO, CO,, SO, emissions O Market creation for:
B Waste Gasification = 10 lakh e-2Ws
O Reduces: = 5lakh e-3Ws (next 3 years)
= Landfill requirement B EV Charging Guidelines
= Methane emissions Phases
= Fossil fuel use O Phase-1 (1-3 years):
m__After Cleaning = Mega cities (population > 40 lakh)
O Syngas used to produce: = Highways connecting mega cities
= Synthetic Natural Gas (SNG - CH,) O Phase-2 (3-5 years):
= Synthetic diesel = State capitals
B India’s Target = UT headquarters

O 100 MT coal gasification by 2030 © Nodal Agency

= Bureau of Energy Efficiency (BEE)

Measures to Control Vehicular Pollution in India

= Under Ministry of Power

B 1.Vehicle Scrappage Policy, 2021 Charging Infrastructure Norms
O Mandatory scrapping from 1 April 2023 O One charging station per 3x3 km grid in cities
O Targets: O Highways:
m  Private vehicles > 20 years ®» Charging station every 25 km
= Commercial vehicles > 15 years = Fast charging every 100 km on both sides
B 2. Bharat Stage (BS) Norms QO Private charging:
O Introduced in 2000 » Homes & offices
O Regulate emissions from motor vehicles =  Managed by DISCOMs
QO Pollutants controlled: O Public Charging Stations (PCS):
= NOx, CO, Hydrocarbons, PM, SOx, = De-licensed activity
®  BS-VI (From 2020) = Anyone can set up
O Based on Euro-6 = Freedom to install chargers as per market
QO India skipped BS-V demand

O Objective: Reduce carbon footprint Tax-Related Measures

m  Advantages of BS-VI .
B Tax Incentives

Q PM reduction in diesel cars: ~80%

O NOx reduction: O Income-tax exemption: ¥1.5 lakh (Budget 2019-

20)
= Diesel cars: ~70% O GST reduction:
m  Petrol cars: ~25% = EVs:12% — 5%
O Enables better catalytic converters

. 0, 0,
QO On-board diagnostics mandatory " Chargers: 18% — 5%

Q PM measured by number, not mass B Green Tax on Old Vehicles
* Concern: Higher vehicle cos O Based on Polluter Pays Principle
B Electric Mobility O Levied during:
O Government target: Fully electric by 2030 ® Fitness certificate renewal
QO NITI Aayog proposal: = Registration renewal
= Ban IC engine: O Revenue:
¢ 2-wheelers & 3-wheelers by 2025 = Keptin separate account
¢ 3-wheelers by 2023 = Used for pollution control & emission
B FAME India Scheme (Phase-II) monitoring

O Implemented by Department of Heavy Industries
O Objectives:
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®  Polluter Pays Principle

O Polluters must bear the cost of pollution man-
agement
O Prevent damage to:

= Human health
= Environment
= Part of 1992 Rio Declaration

National Clean Air Programme(NCAP) - 2019

B Whatis NCAP?

O India’s first nationwide, coordinated strategy to
tackle air pollution.

O Focuses on reduction of PM2.5 and PM10 con-
centrations.

O CPCB
B Purpose

O Assess status and trends of ambient air quality
O Identify non-attainment cities
O Enable preventive & corrective actions

®  Pollutants Monitored
Q SO,
QO NO,

O RSPM (PM10)
O PM2.5

B Supporting Parameters

O Wind speed & direction
O Temperature
O Relative humidity

B Core Target . " TN
9 WHO Air QualityGuidelines (2021)
O 40% reduction in PM levels by 2026, compared to .
2017 baseline. B Key Points
®  Institutional Framework O Show health damage occurs at much lower con-
centrations than earlier assumed
O Implemented by CPCB i
Q Powers derived from Air (Prevention and Control O Cover:PM2.5, f’M10, NO, 502, CO, Os
of Pollution) Act, 1981 W Relevance for India
O Not notiﬂgd under any Act — no legally binding O Not legally binding
mandate (important criticism) O India's NAAQS are weaker than WHO guidelines
®m  Coverage SAFAR (System of Air Quality & Weather Forecasting)
O Covers 132 Non-Attainment Cities
m  Intr B
O C(ities failing to meet NAAQS for >5 consecutive troduced By
years O Ministry of Earth Sciences (MoES)
B Objectives B Developed By
O Expand air quality monitoring network Q IITM, Pune
QO Strengthen air pollution management capacity O Operationalised by IMD
O Improve public awareness m  Coverage
B Monitoring Tool

O PRANA Portal
= Tracks city-wise implementation of NCAP
= Used for monitoring action plans

National Ambient Air QualityStandards (NAAQS)

m  Developed By

O CPCB
B Legal Basis

O Applicable across India

QO Authority under Air Act, 1981
B Key Annual Standards

Q PM2.5 - 40 pg/m?
Q PM10 - 60 pg/m?

National Air Quality Monitoring Programme (NAMP)

B Executing Agency

O Major metropolitan cities
B Key Features

QO Real-time AQI (24%7)

O 72-hour advance forecast

O Colour-coded AQI display
B Pollutants Monitored

PM1, PM2.5, PM10
O3, CO, NOx

SO,, Black Carbon
CH4, NMHCs, VOCs
Benzene, Mercury

0000

B Weather Parameters Integrated

Temperature

Rainfall

Humidity

Wind speed & direction
UV & solar radiation

0000
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National AirQuality Index (AQI)

B Launched

ENVIRONMENT

B 2 Graded Response Action Plan (GRAP)

©)
©)
©)

April 2015
By MoEFCC (implemented by CPCB)
Under Swachh Bharat Mission

®  Purpose

o
o

Enables citizens to easily understand air quality
Converts complex data into single index value

B AQI Categories (6)

1.

2
3
4.
5
6

Good (0-50)
Satisfactory (51-100)
Moderate (101-200)
Poor (201-300)

Very Poor (301-400)
Severe (401-500)

B Pollutants Considered (8)

[ONONONCNORONONGC)

Measures to Control Air Pollution in NCR

PM10
PM2.5
NO,
SO,
co

Os
NHs
Pb

B 1. Institutional Mechanism

(ONONG)

Environment Pollution (Prevention and Con-
trol) Authority (EPCA)

Supreme Court-mandated body

Notified in 1998 by MoEFCC

Constituted under the Environment (Protection)
Act, 1986

Mandate:
= Prevention and control of air pollution in
NCR
= Enforcement of Graded Response Action
Plan (GRAP)

= EPCA has now been replaced by CAQM.

Commiission for Air Quality Management (CAQM)

©)

©)

Statutory body under CAQM in NCR and Adjoin-
ing Areas Act, 2021
Objective:

= Inter-state coordination
m  Research and planning

= Implementation of air quality measures in
NCR

O Agraded, emergency response framework
QO Triggered based on AQI and pollutant concentra-
tion levels

O
O

Earlier version focused only on PM2.5/PM10
Current version — multi-stage & AQI-based

GRAP Stages and Actions

(A) m  Trigger
P:i‘:r O PM2.5> 60 pg/m?
Quality O PM10>100 pg/m?
B Actions
O Mechanised road sweeping and
water sprinkling
O Strict enforcement of pollution
norms in brick kilns and industries
O Ban on firecrackers
O Penalties for garbage burning
(B) ®  Trigger
:zz QO PM2.5 > 120 pg/m?
Air QO PM10> 350 pug/m?
Quality B Actions
O Ban on diesel generator sets (ex-
cept emergency services)
O Discourage biomass and waste
burning
O Additional dust-control measures
at construction sites
(9] m  Trigger
sex;re O PM2.5> 250 pg/m?
Qualit O PM10 > 430 pg/m?
y O Actions

O Closure of brick kilns, hot-mix
plants, stone crushers

O Shift power generation from coal
to natural gas where possible

O Intensified mechanised cleaning

of roads

(D)
Severe+
/
Emergency

O Trigger (for > 48 hours)

O PM2.5 > 300 pg/m?
O PM10 > 500 pg/m?

Actions

Situation

QO Entry ban on non-essential trucks

O Complete halt on construction ac-
tivities

O 0dd-even scheme for private ve-
hicles

O Maximum curtailment of coal-
based power generation
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B 3. Other NCR-Specific Measures

QO Ban on old vehicles as per NGT directions

Q Restriction on open burning

O Completion of Eastern & Western Peripheral Ex-
pressways

O Diverts non-Delhi-bound traffic away from NCR

B 4. Measures to Reduce Stubble Burning

(A) PUSA Decomposer

O Microbial formulation (fungal culture + jaggery +
gram flour)

QO Sprayed on crop residue

QO Converts stubble into manure within ~20 days

(B) Farm Machinery Solutions

O Super SMS (Super Stubble Management System)
O Chops and spreads residue evenly
O Happy Seeder

= Enables direct sowing of wheat without re-
moving stubble

Other Measures to Control Air Pollution

®  1.Smog Towers

Large outdoor air-purification structures.

Work like giant air purifiers using multi-layer car-
bon nanofiber filters.

O Remove PM2.5, PM10 and gaseous pollutants
from ambient air as it passes through.

o
o

B 2. Green Crackers

O Supreme Court (2019) mandated use of green
crackers for Diwali.

O Conventional crackers (largely from Sivakasi)
used barium nitrate, antimony and heavy metals.

O Barium nitrate banned due to high particulate
pollution.

O NEERI (CSIR) developed green crackers by replac-
ing:

= Barium nitrate — Potassium nitrate

= Added zeolite
Q Result: ~30% reduction in PM10 and PM2.5 emis-
sions.

B 3. Emissions Trading Scheme (ETS) - Gujarat

O First ETS in India for particulate matter (PM)
emissions.

O Allows industries to trade emission permits for
PM.

Significance:

O Existing mechanisms (e.g. CDM, EU-ETS) deal
with GHGs, not PM.

O Guijarat ETS is India’s first market-based PM con-
trol mechanism.

O Objective: Lower compliance cost while reducing
pollution.

B 4. Flue Gas Desulfurization (FGD) Systems

Installed in thermal power plants.

O Remove acidic gases from flue gases, mainly:
= Sulphur dioxide (SO,)

= Hydrogen chloride (HCI)
O Techniques:

= Wet scrubbing / Dry scrubbing

= Lime/limestone commonly used as absor-
bent.

B 5. 0zone Depleting Substances (ODS) Rules

QO Framed under the Environment (Protection) Act,
1986.

O Regulate production, trade, import and export of
ODS and ODS-based products.

O Targeted substances include:

= CFCs

= Halons

= Carbon tetrachloride
= Methyl chloroform

= Methyl bromide
O Provide time-bound phase-out schedules.

B 6. HCFCs as Transitional Substitutes

O HCFCs allowed as temporary alternatives to CFCs.

O Permitted only till 1 January 2040.

O Lower ozone-depleting potential than CFCs, but
not zero.

B 7.Phase-out of HCFC-141b in India

O HCFC-141b used in rigid polyurethane (PU) foam
manufacturing.
O Important sectors affected:

= Buildings
= Cold storage

= Refrigeration and cold-chain infrastructure
O India banned production and import of HCFC-

141b under:
= ODS (Regulation and Control) Amendment
Rules, 2019
m [ssued under Environment (Protection)
Act, 1986
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O Faster and more comprehensive indicator of pol-
lution than BOD.
O Useful for industrial wastewater assessment.

® 8. Fluorochemicals: ODP vs GWP
Substance Ozone Depleting Global Warming
Potential Potential
CFCs High High
(ODS + GHG)
HCFCs Low High
(ODS + GHG)
HFCs Zero High
(GHG only)
HFOs Zero Very Low

B Quick Comparison Table:

WATER POLLUTION

O Presence of undesirable substances in water
(organic, inorganic, biological, radiological, ther-
mal), degrading water quality and making it unfit
for use.

Measuring Pollution Load in Water

Dissolved Oxygen (DO)
O Amount of free oxygen available in water.
O Essential for survival of aquatic organisms.
O Higher DO = better water quality.
Factors affecting DO
O Surface turbulence (T DO)
O Photosynthesis (T DO)
O Respiration & decomposition of organic matter
(¥ DO)
O Presence of organic/inorganic wastes ({ DO)
Critical values
O <8 mg/L — Contaminated water
O <4 mg/L — Highly polluted water

Biological Oxygen Demand (BOD)
O Oxygen required by aerobic microorganisms to
decompose biodegradable organic matter.
O Measured under aerobic conditions at a speci-
fied temperature.
O Expressed as mg O-/L.
Significance
O High BOD — High organic pollution & Low DO.
O Indicates pollution due to biodegradable wastes.
Limitation
O Notacomplete indicator of water pollution (does
not include non-biodegradable matter).

Chemical Oxygen Demand (COD)
Oxygen required to chemically oxidize:
Biodegradable organic matter
Non-biodegradable organic matter
Oxidisable inorganic compounds
Measured using strong chemical oxidants.
Expressed in ppm / mg O2/L.
Key points

QO COD is always higher than BOD.

C000O0O0

Parameter DO BOD coD
Measures Oxygen O, used by | O, needed
available microbes | for chemical
oxidation
Indicates | Water qual- Organic Total pollu-
ity pollution tion load
Coverage — Biodegrada- Biode-
ble only gradable +
non-biode-
gradable
Reliability High Limited High

Causes and Effects of Water Pollution

B 1.Industrial Waste
O Discharge of heavy metals:
O Mercury, Cadmium, Copper, Lead, Chromium, Ar-
senic
QO Also releases organic compounds
QO As per CWC, iron is the most common contami-
nant
e Heavy metals:
O High density
O Toxic at low concentrations
O Examples: Hg, Cd, As, Pb, Cr
B 2. Thermal and Radiation Pollution
O Increase in water temperature:
QO Decreases dissolved oxygen
O Sudden rise — Fish kills
O Radiation leakage due to:
O Nuclear accidents
O Tsunamis, earthquakes near nuclear plants
B 3. Mining

O Uses large volumes of water + chemicals:
= Cyanide
= Sulphuric acid

= Mercury

O Leads to contamination of groundwater and sur-
face water

Acid Rock Drainage (ARD)

O Natural process

QO Sulphuric acid formed when sulphide minerals
are exposed to water

O Causes leaching of metals

Acid Mine Drainage (AMD)

O Intensified ARD

O Occurs in open-cast and underground mines
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O Low pH accelerates leaching
4. Groundwater & Drinking Water Contamination

Nitrates

O Excess nitrate — Impaired oxygen transport

O Disease: Methemoglobinemia (Blue Baby Syn-
drome)

Arsenic

O Tasteless, odourless carcinogen

O High concentration in Ganga Delta (India &
Bangladesh)

O Causes:

= Black foot disease
= Skin & lung cancer

= Arsenicosis
Cadmium
Causes Itai-Itai disease
Bone pain, joint damage
Lung & liver cancer
Fluoride
Causes:

0000

= Skeletal fluorosis
= Knock-knee syndrome

= Teeth deformities
Uranium
O Weakly radioactive
O Source : Crystalline Rocks (like Granite)
O Found mainly in:

= Rajasthan (alluvial aquifers)

= Telangana (granite rocks)
O Health impact: Kidney toxicity
Fluorides
O Causes:

= Neurological Problems, Gastrointestinal
Issues, Teeth Deformity, Bone hardening,
Joints issues.
QO Diseases:

= Skeletal fluorosis

= Knock-Knee syndrome
Radioactive Radon
QO Origin: Granites & uranium decay
O Causes:

= Lung cancer

= Kidney disorders
Freshwater Salinisation Syndrome (FSS)
QO Salty runoff contaminates freshwater ecosys-
tems
O Sources:

= Natural rock weathering
= Saline groundwater
= Anthropogenic activities

m 5. Sewage Water
O Contains:
= Human & animal excreta
= Detergents
= Food residues
O Rich in pathogenic microbes
e Ammonia in sewage
O BIS limit: 0.5 ppm
B 6. Agricultural Sources
e Fertilisers
O Nitrogen, Phosphorus, Potassium
O Leach into groundwater & surface water
e Pesticides
O Chlorinated hydrocarbons:
O DDT, Endosulfan
O Organophosphates, metallic salts
O Many are persistent & non-biodegradable
O Livestock Waste
O Poultry, piggeries, slaughterhouses
O Enters water through runoff
B 7.Invasive Aquatic Species
O Water Hyacinth
O Native: Amazon Basin
QO Known as “Terror of Bengal”
O Grows in eutrophic waters
O Causes:
= Oxygen depletion
= Water stagnation
= Fish stock collapse
m 8. Pollution in River Ganga
QO Receives urban & industrial effluents from:
= Haridwar, Kanpur, Allahabad, Varanasi,
Patna, Kolkata
O Major industries:
= Tanneries
= Sugar & distillery
= Pulp & paper mills
O High BOD and faecal coliforms
O Presence of microplastics:
= Polyethylene, Polypropylene, Nylon, PIP
B 9. Marine Pollution

Oil Spills

O Sources:
= Marine transport leakage
= Underground storage tanks

= Offshore oil drilling
O Impacts:

= Qil forms thin surface film
= Blocks oxygen transfer
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O Causes death of:
= Fish
= Shellfish
= Plankton

= Birds and marine mammals
O Cleanup methods:

= Bregoli (paper industry by-product)
= Qil zapper

= Microorganisms

Marine Plastic Pollution

QO Causes huge economic losses globally (estimat-
ed in tens of billions of dollars annually).

O Plastic waste is projected to outnumber fish by
weight in oceans by mid-21st century if current
trends continue.

Ecological impacts

QO Disrupts growth and photosynthesis of marine
microorganisms.

O Reduces oxygen production by key photosyn-
thetic cyanobacteria such as Prochlorococcus.

O Enters food chains as microplastics, affecting
marine biodiversity.

10. Eutrophication & Ageing of Lakes

Natural Eutrophication

O Slow, long-term nutrient enrichment of lakes.

O Occurs due to natural weathering and organic
matter accumulation.

Cultural (Anthropogenic) Eutrophication

O Rapid nutrient loading caused by human activ-
ities such as sewage discharge and agricultural
runoff.

O Accelerates lake ageing.

Classification of Lakes (Based on Nutrient Status)

Oligotrophic — Very low nutrients, clear water

Mesotrophic — Moderate nutrient levels

Eutrophic — Nutrient-rich, high productivity

Most Indian lakes fall in mesotrophic or eutroph-

ic category due to surrounding human activity.

(ONONONG)

Effects of Eutrophication

Collapse of aquatic food chains

Invasion by new species

Loss of freshwater lakes

Coral reef degradation due to turbidity

Reduced navigation and foul colour/odour of wa-
ter

Excess growth of toxic phytoplankton and gelati-
nous zooplankton

0000

(@)

Phytoplankton

O Microscopic autotrophic organisms found in
oceans and freshwater.

Q Contain chlorophyll and perform photosynthe-
sis.

ENVIRONMENT

O Form the base of aquatic food webs.
QO Serve as important ecological indicators.
O Examples

= Diatoms

= Dinoflagellates
= Cryptomonads
= Green algae

= Blue-green algae (cyanobacteria) ~ Fixes
Nitrogen.

Global significance

O Produce more than 50% of Earth's oxygen.
O Act as a major carbon sink by absorbing an-
thropogenic CO..

Chlorophyll Types

QO Chlorophyll a & b — Higher plants, green al-
gae, cyanobacteria

O Chlorophyll ¢ — Diatoms, dinoflagellates,
brown algae

QO Chlorophyll d — Red algae

Zooplankton

O Examples: Holoplankton, Meroplankton, Crus-
taceans like krill, and Protozoans, Copepods,
Foraminifera.

Dead Zones & Hypoxia

QO Areas with extremely low dissolved oxygen.

O Typically found 200-800 m below the surface in
marine waters.

O Caused by excess nutrient loading and decompo-
sition.

Formation

O Can occur naturally (upwelling)
O Intensified by human nutrient discharge

Indicator species

O Pollution-tolerant organisms like Tubifex worms
survive.
O Such species indicate high organic pollution.

Algal Blooms
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Rapid increase in phytoplankton population.
Blocks sunlight penetration.

Leads to death of submerged aquatic plants.
Reduces oxygen replenishment.

00O

B Features

O Can bered, brown, green or yellow.
Q Warm water conditions favour blooms.
Q Red/Brown tides are most common.

B Blue Tide

QO Bioluminescent phenomenon seen in polluted
coastal waters.

Occurs in low-oxygen, nitrogen-rich conditions.
Caused mainly by dinoflagellates.

Sea appears glowing blue due to biochemical re-
actions.

(O ONG)

Bioluminescence

Ability of living organisms to emit light.

Acts as an anti-predator defence mechanism.
Observed in animals, plants, fungi and bacteria.
More common in deep-sea and planktonic or-
ganisms.

Mitigation of Eutrophication

® 1. Phytoremediation

000

Q Use of plants to remove pollutants from soil and
water.

O Wetlands, mangroves and estuarine vegetation
play a natural role.

m 2. Phytoextraction / Phytoaccumulation

QO Plants absorb and store contaminants in roots or
shoots.

O Water hyacinth can remove heavy metals and
toxins from water.

Water Pollution Control Measure

®m 1. Bioremediation

O Bioremediation = Use of living organisms (mainly
microorganisms & plants) to remove pollutants
from soil and water.

Eicremediation

A. In-situ Bioremediation (At the contaminated site)

e Bioventing
QO Supply of nutrients through wells to contaminat-
ed soil
O Stimulates growth of indigenous bacteria
O Used mainly for petroleum-contaminated soils
e Biosparging
O Injection of air under pressure below the water
table
O Increases dissolved oxygen in groundwater
O Enhances aerobic biodegradation of contami-
nants
e Bioaugmentation
O External microorganisms introduced at contam-
inated sites
O Accelerates degradation where native microbes
are insufficient
O Example:

®  TERI's “Oilzapper” and “Oilivorous-S” — de-
grade oil spills without harmful residues

B. Ex-situ Bioremediation (Removed & treated else
where)

e Landfarming
O Contaminated soil spread on prepared beds
O Regular tilling + aeration
O Microbes degrade organic pollutants
e Bioreactors
O Treatment of contaminated soil/water in engi-
neered containment systems
O Faster and controlled process
e Composting
O Decomposition of organic waste into nutri-
ent-rich compost
O Bacteria like Bacillus flexus and Acinetobacter
junii
QO Useful in arsenic detoxification

C. Anaerobic vs Aerobic Biodegradation

Aerobic

Anaerobic

>99% pathogen inactiva-
tion

Incomplete aeration caus-
es foul smell

Page 68

PRAYAAS EDUCATION



No oxygen required Oxygen essential

Less sludge generation Large sludge generation

One-time inoculation
sufficient

Repeated inoculation
required

Low maintenance & cost High energy & recurring

cost

Cannot tolerate deter-
gents

Can degrade detergents/
phenols

B 2. Sewage Water Treatment (Domestic Use)

O Domestic sewage contains suspended solids,
bacteria, algae, viruses, fungi, iron, manganese,
etc.

A. Primary & Secondary Treatment Processes

e Coagulation / Flocculation
O Addition of coagulants:

= Ferric sulphate
®  Sodium aluminate
= Aluminium sulphate (alum)

= Aggregates fine suspended particles
e Filtration
O Filters made of sand, gravel, crushed anthracite
(coal)
O Removes suspended impurities
O Improves effectiveness of disinfection

B. Disinfection Methods

e Chlorination
O Addition of chlorine or chlorine compounds
O Destroys pathogens before water distribution
QO Limitation:

= Forms chloroform & other harmful
by-products
e Ozonation
Q Uses ozone gas as disinfectant
O Highly effective

QO Limitation:
= Unstable gas
= Cannot be stored — must be produced on-
site
= Costlier than chlorination
C. Chemical Adjustments

e Fluoridation

Controlled addition of fluoride
Prevents tooth decay
Defluoridation

Removal of excess fluoride
Chemicals used:

0000

= Aluminium sulphate (alum)
= Lime

ENVIRONMENT
= Sodium carbonate
QO BIS limits:
= Desirable: 1.0 mg/L
= Permissible: 1.5 mg/L
e pH Correction
O Addition of lime
O Stabilises soft water
QO Prevents corrosion in pipelines

D. Removal of Specific Contaminants

e Iron Removal
QO BIS desirable limit: 0.3 mg/L
QO Process:

= Oxidation — ferric hydroxide formation
O Removal by filtration
e Arsenic Removal
O BIS desirable limit: 0.05 mg/L
O Chemicals used:

= Bleaching powder

= Alum
e Important Terms

O Facultative bacteria: Bacteria capable of surviv-
ing and functioning in both aerobic and anaero-
bic conditions.

QO Anaerobic microbial inoculum: A consortium of
bacteria that break complex polymers — simple
sugars — fatty acids — biogas.

O Anaerobic (digester) biodegradation system:
Decomposition of biodegradable material in ab-
sence of oxygen, producing methane (biogas),
CO, and bio-fertilizer.

Water Pollution Control Measures in India

O Water resources are protected under the Water
(Prevention and Control of Pollution) Act, 1974.

QO CPCB, along with SPCBs, follows the concept of
“designated best use” of water bodies based on:

= pH, Dissolved Oxygen (DO), BOD
QO Total coliform, free ammonia, electrical conduc-
tivity, etc.
O This classification assists planners in setting wa-
ter quality targets and prioritising river restora-
tion efforts.

B Major River Conservation Initiatives

Ganga Action Plan (GAP)

O Launched in 1985 by MoEF as a centrally spon-
sored scheme.
O Achieved partial success; closed in 2002.

National River Conservation Plan (NRCP)

Q Provides financial and technical
States/UTs.

O Focus areas:

support to

= Treatment of raw sewage before discharge
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= Industrial pollution control
= Electric crematoria
= Riverfront and bathing ghat improvement

National Ganga Council (NGC)

O Established under River Ganga (Rejuvenation,
Protection and Management) Authorities Order,
2016.

Replaced NGRBA; chaired by the Prime Minister.
Objective: Pollution prevention and rejuvenation
of the Ganga basin.

National Mission for Clean Ganga (NMCG)

o
o

O Registered under Societies Registration Act,
1860.

O Functions as the implementation arm of NGC.

O Executes the Namami Gange Programme.

Namami Gange Programme (2019)

m  Key pillars:

Sewerage treatment infrastructure

River surface cleaning

Riverfront development

Biodiversity conservation & afforestation
Public awareness

Industrial effluent monitoring

Ganga Gram initiative

(ONONONCNORONGC,

B Clean Ganga Fund

@)

Established in 2014 as a trust under Indian Trust
Act, 1882.

Contributions allowed from:

Resident Indians, NRIs, PIOs

Corporates (public & private)

Donations qualify under Corporate Social Re-
sponsibility (CSR).

®  Swachh Bharat Mission (SBM) 2014

00O

O Implemented by Ministry of Drinking Water and
Sanitation (under Ministry of Jal Shakti from
2019).

O Aim: Universal sanitation coverage and Open
Defecation Free (ODF) status.

O Incentives for construction of household toilets.

B SBM Phase II (2020-21 to 2024-25)

Q Focus on ODF Plus:
= ODF sustainability

= Solid and Liquid Waste Management
(SLWM)
O Converges with MGNREGA.
O Complements Jal Jeevan Mission.

®  National Water Quality Monitoring Programme

O Implemented by CPCB in coordination with SP-
CBs for systematic water quality assessment.

International Efforts (Marine & Water Pollution)

1.Convention on the Dumping of Wastes at Sea
(London Convention, 1972)

O Adopted at London (1972) to control marine pol-
lution.

O Regulates deliberate disposal at sea of wastes
from vessels, aircraft, platforms, etc.

O Excludes wastes from exploration & exploitation
of seabed minerals.

Key Amendments

QO 1978: Ban on incineration of wastes at sea.
Q 1993:

= Ban on dumping of low-level radioactive
wastes.

= Phased out industrial waste dumping by
1995.
O 1996 Protocol

= Replaced the 1972 Convention.

= Introduced precautionary approach: pre-
ventive action even without full scientific
certainty.
O Secretariat handled by International Maritime
Organization (IMO).
2.United Nations Convention on the Law of the
Sea (UNCLOS)

O Fixes state liability for environmental damage.
O Defines maritime zones:

= Internal Waters - Territorial Sea - Contigu-
ous Zone - EEZ - Continental Shelf.
O Guarantees transit access for landlocked states.
O Three key institutions:

= International Tribunal for the Law of the
Sea (ITLOS)

= International Seabed Authority (ISA) - reg-
ulates deep-seabed mining beyond nation-
al jurisdiction (India is a member)

= Commission on Limits of the Continental
Shelf

3.International Maritime Organization (IMO)

O Global authority for shipping safety, security &
environmental performance.

Headquarters: UK.

Marine Environment Protection Committee han-
dles pollution issues.

O Covers accidental & operational oil pollution.

4.Bunker Convention (2001)

O
O

O Ensures adequate compensation for damage
caused by oil spills from ships.
O Applies to territorial sea & EEZ of member states.
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5.Ballast Water Management Convention (2004)

O Prevents spread of harmful aquatic organisms
via ballast water.
O Addresses invasive alien species transfer.

6.Regional QOil Spill Contingency Plan

QO Joint initiative of South Asia Co-operative Envi-
ronment Programme (SACEP) and IMO.

O Covers Bangladesh, India, Maldives, Pakistan &
Sri Lanka.

O Focus: preparedness, response & mutual assis-
tance for oil spills.

Water Conservation - India’s Water Situation

Key Facts

O India has 16% of world population, 2.5% of global
land, but only ~4% of global freshwater.

O Water scarcity basins: Indus, Krishna, Cauvery,
Subarnarekha, Pennar, Mahi, Sabarmati, Luni;
east-flowing rivers; west-flowing rivers of Kutch
& Saurashtra.

Per Capita Water Availability (CWC)

O 2025:~1,434 m*/person/year
O 2050: ~1,219 m*/person/year (declining trend)
O Water Stress Categories

= Water Stressed: 1700-1000 m?®/person/
year

= Water Scarcity: <1000 m*/person/year

= Chronic Scarcity: 1000-500 m?®/person/
year

= Absolute Scarcity: <500 m3/person/year
Groundwater Situation

O Annual replenishable groundwater (2017): 432

BCM

Annual extractable groundwater: 393 BCM

Current extraction: ~249 BCM

Largest user: Irrigation sector

~85% of rural drinking water depends on ground-

water

1 m fall in groundwater — >1% rise in India’s total

carbon emissions

O Intensive groundwater irrigation: Indo-Gangetic
Plain, North-West, Central & Western India

Measures by the Government (Water
Conservation & Management)

00O

@)

O Constitutional & Institutional Framework

O Water is a State Subject — Primary responsibility
with States; Centre plays a supportive and coor-
dinating role.

O Ministry of Jal Shakti created by merging:

= Water Resources, River Development &
Ganga Rejuvenation

ENVIRONMENT

= Drinking Water & Sanitation
O — Ensures integrated water governance.

Major Government Programmes

O Atal Bhujal Yojana (Atal Jal): Community-led sus-
tainable groundwater management.

O Jal Shakti Abhiyan: Targets 1,592 water-stressed
blocks across 257 districts.

O Jal Jeevan Mission (JJM): Household tap water
supply.

O Micro Irrigation Fund (NABARD): Promotes wa-
ter-efficient irrigation.

O National Perspective Plan (NPP): Inter-basin
transfer from surplus to deficit regions.

Rainwater Harvesting & Recharge Initiatives

Implemented through:

O AMRUT (Urban water bodies & recharge)

O MGNREGS (Water conservation works)

O PMKSY - Watershed Development Component
(WDCQ)

Groundwater Institutions

Central Ground Water Board (CGWB)

O Apex technical body under Ministry of Jal Shakti

O Deals with groundwater assessment, monitor-
ing, and management.

Central Ground Water Authority (CGWA)

QO Constituted under Environment (Protection) Act,
1986

O Regulates and controls groundwater extraction
and development

O Works under the Department of Water Resourc-
es, Mo Jal Shakti.

QO Caninvoke penal provisions and issue directions,
including mandatory rainwater harvesting.

Other Key Institutions & Schemes

B Central Water Commission (CWC) (Est. 1945)
QO Technical advisory body
O Provides consultation to States and coordinates
water-related schemes.
B National Aquifer Mapping & Management
Programme (NAQUIM/NAMMP)
O Central Sector Scheme of Department of Water
Resources
O Implemented by CGWB
O Focus: Aquifer delineation & sustainable ground-
water management.
O Part of Ground Water Management and Regula-
tion Scheme (Central Sector Scheme)
B Drinking Water Standards - BIS

O BISis National Standard Body Of India
O BISAct, 2016
O National standards for drinking water quality
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QO Works under Mo Consumer Affairs, Food and
Public Distribution

National Hydrology Project (NHP)

O World Bank-assisted Central Sector Scheme

QO Period: 2016-17 to 2023-24

O Focus: Real-time water data acquisition, storage,
and management.

Sponge City Concept

O Urban model where water is conserved, stored,
recharged, and sustainably used.

Q City functions as a permeable system that ab-
sorbs rainwater.

O Rainwater is naturally filtered through soil, re-
charging urban aquifers.

O Stored groundwater can be extracted via urban/
peri-urban wells, treated, and used for city sup-

ply.

NOISE POLLUTION

Meaning & Measurement

O Noise: Undesirable sound causing discomfort, ir-
ritation or harm to humans.
QO Measured in decibels (dB) — indicates loudness.

Health Thresholds (WHO / General)

O Optimum level:
= Day: ~45dB
= Night: ~35dB
O Tolerance limit (human ear): Up to 85 dB
= >80 dB: Loud and hazardous
= 100-125 dB: Highly uncomfortable / dam-
aging
Permissible Noise Levels in India (CPCB)

Zone DEVA(])] Night (dB)

Industrial 75 70

Commercial 65 55

Residencial 55 45
Silent Zone 50 40

O [Silent Zone: Within 100 m of schools, colleges,
hospitals, courts]

Legal Framework for Noise Control in India

B Earlier Provision
e Air (Prevention and Control of Pollution) Act, 1981
O Noise treated as an air pollutant (earlier ap-
proach).
H  Present Framework

Noise Pollution (Regulation and Control) Rules,
2000

O Notified under Environment (Protection) Act,
1986.

Standards Prescribed Under EPA, 1986

Noise limits for:

(ON©)

= Motor vehicles

= Air-conditioners & refrigerators

= Diesel generator sets

= Specified construction equipment
Regulatory Authorities

Q State Pollution Control Boards (SPCBs)
O Regulate industrial noise under the Air Act, 1981.

PLASTIC POLLUTION

O Accumulation of plastic materials and particles in
the environment causing harm to humans, wild-
life and ecosystems.

Microplastics

O Plastic fragments <5 mm but > 1 micrometre in
size.

O Originate from fragmentation of larger plastics
and direct use.

O Detected in human blood; can lodge in organs
and RBC membranes, affecting oxygen trans-
port.

Uses / Sources

O Cosmetics & personal care products
O Industrial scrubbers

O Textile microfibres

Q Virgin resin pellets

Microbeads

O Size:>0.1 pm and <5 mm
O Added to cleansers, toothpaste, cosmetics
O Major source: plastic waste (~ 90% not recycled)

Nanoplastics

QO Size: <1000 nanometres
QO Can cross biological barriers and enter food
chains

Types

O Primary: deliberately manufactured (cosmetics,
detergents, diagnostics)

O Secondary: environmental fragmentation in riv-
ers & oceans

Major Plastics in Use

QO PET (Polyethylene Terephthalate)
= (Clear, strong, lightweight
= Used in food & beverage packaging

= Fully recyclable
O Polyethylene (PE / Polythene)

= Most widely used plastic
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= Uses: carry bags, films, bottles, containers

= Properties: low strength, high ductility, im-
pact resistance

= Not readily biodegradable (some bacteria
can degrade it)
O Polystyrene

= Aromatic hydrocarbon polymer (from sty-
rene)

= Hard, rigid, versatile
= Used in food packaging, labware

Effects of Plastic Waste

Health & Life

QO POPs (e.g., dioxins - “dirty dozen”) transferred via
breast milk

O Long persistence; toxic to terrestrial & aquatic
fauna

Environment

O Emissions during manufacture: SOx, NOx, VOCs,
dioxins, furans
O Chemical leaching:

= Polycarbonate — Bisphenol-A
= Polystyrene — Styrene

Measures to Curb Plastic Waste (India)

Plastic Waste Management Rules, 2016

Replaced 2011 Rules; extended to rural areas
Carry bag thickness increased 40 — 50 microns
Plastic sachets for gutkha/pan masala banned
Extended Producer Responsibility (EPR) intro-
duced

Plastic waste management fee

ULBs responsible for implementation

Plastic reuse: roads, waste-to-energy, waste-to-
oil

O Phasing out non-recyclable multilayered plastic
2018 Amendment

00O

00O

O Only non-recyclable / non-energy-recoverable
MLP to be phased out
O Removed explicit carry-bag pricing clause

Plastic Waste Management Amendment Rules,
2021

O Single-use plastics banned (identified items)
from July 2022
O Carry bag thickness:

® 75 microns (2021)

= 120 microns (2022)
O Legal backing to EPR guidelines

CPCB List - Banned Single-Use Plastics

O Earbud sticks, balloon sticks

ENVIRONMENT

O Candy & ice-cream sticks

O Plastic cutlery

O Plastic wrapping/packaging films

O Thermocol (polystyrene) for decoration

O PVC banners <100 microns

QO Plastic stirrers

® Institutional Measures

O National-level task force for SUP elimination

QO State/UT special task forces

O Plastic packaging waste (not banned) regulated
through EPR

B NITI Aayog - Alternatives to Plastics

O Biodegradable additives for polyolefins (Polypro-
pylene, Polyethene)

QO Bio-plastics from organic sources (Made from
vegetable oil and starches)

O Prevent greenwashing (Mislead by company
about how their products are environmentally
sound)

B Alternatives to Plastics

O Glass

O Bagasse

O Bioplastics

O Natural textiles

O Edible seaweed cups

O Algae-blended EVA

O Compostable plastics

B Plastic Waste in Road Construction

O Polyblend (processed plastic powder) mixed with
bitumen
Improves water resistance

Q
Q Increases road life ~3 times

SOLID WASTE

O Discarded solid materials from industrial, com-
mercial, mining, agricultural, household and
public activities.

O Includes garbage, construction debris, sludge
from treatment plants, etc.

B Municipal Solid Waste (MSW)

O Everyday waste generated by the public: food
waste, paper, plastics, glass, metals, rubber,
leather, textiles, etc.

B Sources of Solid Waste

-

Industrial Waste (major contributor to pollution)
O Thermal power plants: Fly ash/coal ash (used in
concrete, road construction).
QO Iron & steel industries: Blast furnace slag (ce-
ment, roads, railways, soil conditioning).
QO Non-ferrous industries (Al, Cu, Zn): Red mud
(bricks, aggregates, tiles).
O Sugar industry: Press mud (soil conditioner, fer-
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tiliser).

O Pulp & paper industry: Lime mud (cement, waste-
water treatment, agriculture).

O Fertilizer industry: Gypsum (POP, cement; treats
alkaline soils).

Residential & Commercial Waste
O Food waste, plastics, paper, glass, e-waste, tyres,
batteries, used oil, cardboard, wood, etc.

g

3. Construction & Demolition (C&D) Waste
O From construction, repair, renovation and dem-
olition sites.
O Materials: concrete, steel, wood, plastics, glass,
rubble, copper wires, etc.

>

Biomedical Waste
O From hospitals and medical facilities: syringes,
bandages, gloves, drugs, plastics, chemicals, etc.

B Treatment & Disposal of Solid Waste

O Solid Waste Management
O Systematic collection, treatment, recycling and
safe disposal of solid waste.

B Disposal / Treatment Methods

O Open dumping: Unscientific; waste left untreat-
ed and uncovered.

O Landfills: Waste buried in pits; covered after fill-
ing; land may be reused.

QO Sanitary landfills: Hygienic alternative to open
dumps; cost-intensive.

QO Incineration: High-temperature burning; reduces
volume but produces toxic ash and air pollution;
mainly for infectious waste.

QO Pyrolysis: Thermal decomposition without oxy-
gen; alternative to incineration; yields fuels and
chemicals (char, tar, gases).

B Advanced & Resource-Recovery Methods

Plasma Gasification

O Extreme thermal process using plasma (no com-
bustion).

Organic waste — syngas; inorganic waste — slag.
Cleaner alternative to landfills; reduces toxicity
and waste volume.

o
o

Biomining (Bio-leaching)

O Extraction of metals from ores and solid waste
using bacteria, fungi or plants.

O Microorganisms secrete compounds that mobi-
lise metals.

Waste-to-Energy (WTE)

O Generates electricity/heat from waste.

O Wet waste —» compost/biogas (biomethanation).
O Dry waste — RDF (burned for power).

O Challenges of WTE in India

= High capital and operating costs.

= High moisture and inert content in MSW.
= Poor segregation at source.

= Low calorific value.

= Higher tariffs compared to conventional
energy sources.

m  Solid Waste Management Rules, 2016 (SWM Rules)

Scope & Applicability

O Replaced Municipal Solid Waste Rules, 2000
O Applicability expanded beyond municipal areas
to:

= Urban agglomerations

= Industrial townships

= Railways, airports

= Defence establishments

= Pilgrimage centres, etc.
Responsibilities of Waste Generators

Mandatory segregation into 3 streams:

Wet waste - biodegradable

Dry waste - plastic, paper, metal, wood, etc.
Domestic hazardous waste - diapers, sanitary
napkins, cleaning agents, mosquito repellents,
etc.

Segregation at source is compulsory.
Segregation at Source - Key Provisions

For gatherings >100 persons, organizers must:

0000

(ONONG

= Ensure segregation at source

= Hand over segregated waste to authorised
collectors
O Hotels & restaurants:

m  Segregate biodegradable waste
= Ensure composting / biomethanation
O Resident welfare associations, market associa-
tions, gated communities (>5000 sq m):
= Mandatory segregation

= Hand over recyclables to authorised recy-
clers / ULBs

= Collection, Fees & Processing
O Collect-Back Scheme:
= Brand owners responsible for collecting
back packaging waste
O User Fees & Spot Fines:

= Levied on bulk generators

m  “Polluter pays” principle

O Processing & Treatment:

= Biodegradable waste — composting / bi-
omethanation
O 0Old dump sites to be remediated / capped within
5years
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O Waste processing facilities:

= To be established by local bodies within
stipulated timelines

B Waste to Energy (WTE)

O Industries within 100 km of RDF plants must:
O Replace >5% of fuel with RDF
O MNRE to provide:

= Infrastructure support
= Subsidies / incentives for WTE plants
= Landfill Site Norms

= Minimum distance:
¢ 100 m from rivers
¢ 200 m from ponds
¢ 500 m from highways, habitations, parks,
wells
¢ 20 km from airports / air bases
Promotion of Compost
Ministry of Chemicals & Fertilizers:

(ON©,

= Market development assistance for city
compost
O Ministry of Agriculture:

= Flexibility under Fertilizer Control Order

= Promote compost use in agriculture
O Institutional Mechanism
O Central Monitoring Committee:

= Chaired by Secretary, MoEF
= Monitors implementation of SWM Rules
B Bio-Medical Waste (Management) Rules, 2016

ENVIRONMENT
= Waste Minimization Circles (WMC)

= For small & medium industrial clusters
O Supported by:

= World Bank
= National Productivity Council

= MoEF as nodal ministry
O Encourages role of citizens & NGOs
B Composite Waste Management Index (CWMI) 2.0
- 2019

O Initiative of NITI Aayog
Objective:

O Improve efficiency & optimal utilisation of water
& waste resources
O Competitive ranking of States/UTs

Lakshya Zero Dumpsite

O Launched under SBM 2.0
O Implemented by Ministry of Housing & Urban Af-
fairs

Objective:

O Remediate 16 crore MT of legacy waste
O Reclaim ~15,000 acres of urban land

HAZARDOUS WASTE

O Any substance released into the environment
that poses serious risk to public health and en-
vironmental welfare due to toxicity, ignitability,
corrosivity or reactivity (explosive nature).

Persistent Organic Pollutants (POPs)

Key Improvements

O Replaced 1998 Rules
O Applies to all Health Care Facilities (HCFs)

Salient Features

QO Phase-out of chlorinated plastic:
O Bags, gloves, blood bags within 2 years
O Bar-coding system:

=  Mandatory for bags / containers
O Waste categorisation reduced:

= From 10 — 4 categories (better segrega-
tion)
O No on-site treatment:
= If common facility available within 75 km
O Expanded coverage:

= Vaccination camps, blood donation camps
included
O Authorisation mandatory:
= Hospitals treating >1000 patients/month
O Mandatory pre-treatment of:
= |laboratory waste, microbiological waste,

blood samples
Q Other Supporting Measures

O POPs are chemicals that:
®  Persist in the environment
= Bioaccumulate through the food web
= Biomagnify at higher trophic levels

= Canundergo long-range transport
O Traces detected in breast milk of mammals —
maternal transfer reduces concentration in fe-
males.

Major POPs

O DDT - insecticide; later identified as POP and
phased out in many countries

O Endosulfan, Chlordane, Endrin, Heptachlor - pes-
ticides/wood preservatives

= Endosulfan banned in India (SC, 2011)
Hexachlorobenzene - fungicide
Polychlorinated Biphenyls (PCBs) - released from
plastic burning; used in transformers/capacitors
O Dioxins - toxic by-products of burning organic

matter

O Chlorinated hydrocarbons (organochlorides) -

e.g. DDT; used in PVC, solvents, pesticides
O Perfluoroalkyl Acids (PFAAs) - stain/water-resist-

(ON®,
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ant coatings; non-biodegradable, stored in gla-
ciers, bioaccumulate in fish (high levels in Him-
alayas)

Regulation of POPs in India

B Regulation of POPs Rules, 2018

QO Notified under Environment (Protection) Act,
1986

O Prohibits manufacture, trade, use, import & ex-
port of specified POPs (e.g. PBDEs, HBCD, penta-
chlorobenzene)

B International Regulation of Hazardous Waste &
POPs

Stockholm Convention on POPs
O Enforced in 2004
O Aims to eliminate/restrict POPs
O Listed substances include Aldrin, Heptachlor, En-
drin, DDT, PCBs
O COP-9:

= Dicofol added to Annex A (no exemption)

= PFOA listed with exemptions
Basel Convention
O Entered into force 1989
QO Prevents transboundary movement of hazard-
ous waste from developed — developing coun-
tries unless environmentally sound
QO Basel Ban Amendment (1995):

= Complete ban on exports (including for re-
cycling)
= India yet to ratify
e COP-14:
O Plastic waste brought under Prior Informed Con-
sent (PIC) procedure
O India bans import of solid plastic waste
e Bamako Convention
O African nations' treaty (1998)
O Prohibits import of hazardous (including radioac-
tive) waste into Africa
e Rotterdam Convention
O Adopted 1998
Q Ensures Prior Informed Consent (PIC) in interna-
tional trade of hazardous chemicals
O Exporters must ensure labelling, safe handling,
and disclosure
O COP-9 added acetochlor, HBCD, phorate
¢ Hong Kong Convention (2009)
O Addresses hazardous substances in ship recy-
cling
O Covers asbestos, heavy metals & worker safety

Hazardous & Other Wastes (Management & Trans-
boundary Movement) Rules, 2016

B Key Features

O First legal distinction between hazardous waste

and other waste

O Other waste (tyres, metal scrap, paper waste,
e-waste) recognised as resource

O Introduced waste management hierarchy:

= Prevention — minimisation — reuse — re-
cycling — recovery — co-processing — safe
disposal

Import & Transport

O No country can export hazardous waste to India
for final disposal

O Treatment, Storage & Disposal Facilities (TSDFs):
= Require SPCB permission

QO Interstate movement:
®  Requires No Objection Certificate (NOC)

from SPCBs of both states
Salient Amendments

O Solid plastic waste import prohibited, including
in SEZs & EOUs

O Exporters of silk waste exempted from MoEF per-
mission

O Defective electrical/electronic assemblies ex-
ported earlier can be re-imported without MoEF
clearance

O Industries exempted under Water Act, 1974 & Air
Act, 1981 also exempt under Hazardous Waste
Rules

RADIOACTIVE POLLUTION

Key Terminologies

O Radioactivity: Spontaneous emission of alpha
particles (protons), beta particles (electrons) and
gamma rays due to disintegration of unstable
atomic nuclei.

O Radioactive Pollution: Increase in environmental
radiation levels causing serious risk to humans
and other life forms.

O Radioactive Contamination: Unintended pres-
ence of radioactive substances on surfaces or
within solids, liquids or gases.

Sources of Radiation

Natural Sources
QO Cosmic rays from space.
QO Terrestrial radionuclides in Earth’s crust:
O Radium-224, Uranium-238, Thorium-232, Potas-
sium-40, Carbon-14.
Artificial Sources
QO Accidental leaks from nuclear power plants.
O Improper disposal of radioactive waste.
O Mining of radioactive minerals (uranium, thori-
um; monazite = thorium ore).
O Medical exposure: X-rays, CT scans, chemother-
apy.
QO Radiation from nuclear reactors and laborato-
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ries. Non-Ionizing Radiation from Cell Phone Towers
B Types of Radiation O Thermal effects: Cellular & psychological chang-
O Ionizing Radiation es, reproductive and developmental issues, CNS
O Non-ionizing Radiation effects.
e Ionization ©) Non-th’er.mal’ .effects: Fatigue, nausea, head-
O Process by which an atom/molecule gains or los- aches, irritability.
es electrons, forming ions. QO Current exposure standards are mainly based on
¢ Ionizing Radiations thermal effects.
O Includes UV (short wavelength), X-rays, gamma Impact on Birds
rays, alpha, beta. particles, ar?d neutrons. - O Birds absorb more radiation due to large surface
O High energy & high penetration — causes ioniza- . .
. area to body weight ratio.
tion and macromolecular (DNA) damage. . .
. . . O Lower body fluid — faster heating.
e Damage Potential of Radiation Particles : . o . .
O Alpha particles: Stooped by paper and human O EMR disrupts magnetic navigation, causing diso-
skri)n P ' PP y pap rientation and fatal collisions with towers.
O Beta particles: Penetrate skin; blocked by glass Types of Radioactive Waste
or thin metals. O Low-Level Waste (LLW):
O Gamma rays: Highly penetrating; require thick m  Medical, research, industrial uses; contam-
. H Ifcl-(?:crete walls for shielding. inated materials, protective clothing.
ali-Lite . , ) O High-Level Waste (HLW):
O Time required for half of radioactive atoms to
deca = Spent nuclear fuel rods, obsolete nuclear
y.
O Radionuclides with long half-life are the major weapons.
contributors to environmental radioactive pollu- Safe Disposal of Nuclear Waste
.tlo.n. O Spent fuel rods stored in cooling/storage ponds
* Radiation Dose at reactor sites
Q  Unit: rem (Radiation Equivalent in Man). QO Some countries use reprocessing plants (costly
O Low dose (<1 rem): Cells generally repair dam- but reduces waste volume)
age. ) . O Deep geological burial in insulated containers
O High dose (up to ~100 rem): Repair may fail - (e.g., practiced in the USA)
cell death, permanent damage, radiation sick- . HEAVY METADEGEINTIEN
B Impacts of Ionizing Radiation 1. Heavy Metals
QO Chemical bond breakage — tissue damage. QO Heavy metals are metallic elements with high
O Short-term effects: Burns, metabolic disruption, density relative to water. They are toxic to hu-
tissue death, mortality. mans, biota and the environment, and can cause
O Long-term effects: Mutations, cancers, tumours, harm even at very low concentrations.
reduced lifespan, developmental abnormalities. 2. Characteristics
O DNA Damage: Ionization of water molecules
near DNA —s strand breaks. O Many heavy metals are water-soluble (e.g., arse-
m  Biological Damage nic, cadmium, lead, mercury).
O They are non-biodegradable.
O Somatic damage: Affects body cells (non-repro- O Tend to bioaccumulate in organisms and bio-
ductive); impacts individual. magnify along food chains.
O Genetic damage: Affects reproductive cells; caus- O Pose maximum risk to top trophic level organ-
es heritable mutations. isms, including humans.
B Non-Ionizing Radiation 3. Heavy Metal Toxicity
O Long-wavelength EM waves: long-wave UV to ra- O Heavy metal poisoning occurs when metals:
dio waves (including microwaves). O Enter the human body (ingestion, inhalation,
O Insufficient energy to ionize atoms. skin contact)
O Low penetration, affects only absorbing tissues. O Bind with cells and enzymes
®  Health Impacts QO Disrupt normal physiological functions
©)

O Eye damage (snow blindness, eclipse viewing).
O Skin effects: sunburns, blisters, redness.

Effects may be irreversible and life-threatening.
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4. Long-range Transport

O Heavy metals released as gases or fine particu-
lates can travel long distances via wind.

O Rainfall washes these pollutants into soil and wa-
ter bodies, spreading contamination far from the
source.

Important Heavy Metals: Sources & Health Impacts

1.Lead

Sources

O Mining, lead-acid batteries, battery recycling

O Paints, pigments, fly ash, plastic toys

O Old pipes, cosmetics, glass manufacturing

O E-waste: batteries, PCBs, solar panels, monitors
Health Effects

O Neurotoxicity, behavioural disorders
O Kidney and lung cancer
O Foetal abnormalities, miscarriages
O Developmental issues in children
O Linked to early-onset Alzheimer's disease
®  2.Mercury
Sources

O Natural: volcanic eruptions, fossil fuels

O Anthropogenic: coal burning, metal refining, ce-
ment industry

O E-waste: CFLs, thermometers, batteries, LCDs

Health Effects

O Severe damage to CNS, lungs, kidneys

O Inhalation of vapour is more dangerous than in-
gestion

O Irreversible neurological damage, especially in
children

3.Methyl Mercury

O Highly neuro-toxic

O Affects brain development; foetus most vulner-
able

O Minamata Disease (Japan) caused by consump-
tion of contaminated fish

O - Led to the Minamata Convention on mercury
control

4.Chromium (VI)

Uses
O Galvanisation, chrome tanning (leather)
O Metal plating, PVC and steel hardening
Effects
O Lung cancer, asthma, kidney and liver damage
O DNAdamage

5.Cadmium

Sources

O Zinc and copper mining

O Electroplating, batteries, PCBs, solar panels
Effects

O Kidney and liver damage

QO Bone deformities
O Itai-Itai disease (Japan)

6.Arsenic

Sources

O Metal ores, fly ash

O Fertiliser plants, semiconductors, LEDs
Effects

QO Skin lesions, hyper-pigmentation

O Accumulates in hair, nails and blood

QO Causes skin cancer

7.Antimony

O Used in alloys, solders, batteries
O Antimony trioxide is a probable carcinogen

8.Tin

O Leaches from tin-coated food cans
QO Causes liver and kidney damage in excess

9.Zinc

O Mining, smelting, batteries, alloys
QO Excess intake — skin irritation, respiratory prob-
lems

10.Barium

Sources
O Oil and gas drilling mud
O Fireworks, paints, tiles
Effects
O Nausea, muscle weakness
O Brain swelling, paralysis, cardiac irregularities

11.Beryllium

Source

O PCB motherboards (copper-beryllium alloys)
Effects

O Lung cancer

O Poor wound healing and respiratory damage

ELECTRONIC WASTE (E-WASTE)

O E-waste refers to discarded end-of-life electrical
and electronic equipment (EEE) such as comput-
ers, mobiles, TVs, appliances, and peripherals.

O E-waste is not hazardous if scientifically stored,
transported, and recycled in the formal sector.

O Unscientific recycling/disposal releases toxic
substances — serious health and environmental
damage.

O In India, only ~22.7% of e-waste (2019-20) was
formally collected and processed.

Toxic Components & Health Impacts

Major Hazardous Substances

QO Toners / Carbon black — respiratory irritation;
carcinogenic

O PVC & chlorinated plastics — dioxins on burning
(endocrine disruptors)

O Phthalates — reproductive toxicity
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QO Brominated Flame Retardants (BFRs) — bromi-

nated dioxins & furans

PCBs — carcinogenic; endocrine disruption

Acids (HCl, H,SO,) — corrosive fumes; respiratory

damage

O Heavy metals (Pb, Cd, Hg, Ni, Co, Cr) —» neurotox-
icity, kidney & liver damage

(ON©)

Component-wise Hazards

O CRT monitors/TVs — Cd, Pb, Ba leach into
groundwater

O Printed Circuit Boards (PCBs) — Pb, Sn, Cd, Hg
released during open burning/desoldering

O Batteries — Cd, Li, Hg, Ni contamination

E-WASTE MANAGEMENT RULES, 2016

O (Replaced E-waste Rules, 2011)

Key Features

O Based on Extended Producer Responsibility
(EPR).

O Coverage expanded to 21+ product categories
(incl. CFLs & mercury lamps).

O Applies to components, consumables, parts &
spares of EEE.

O Producers’ responsibility:

= Take back end-of-life products

= Ensure collection, recycling, and safe dis-
posal
®=  Obtain authorization from SPCB
PROs introduced as authorised EPR facilitators.
CPCB:

= Conducts random sampling of EEE

(ON©)

= Monitors RoHS compliance

= Sampling cost borne by producer (or govt.,
if compliant)
O Penalties for improper management introduced.
Amendment, 2019
O Strengthened formalisation of e-waste recycling.
O Revised EPR collection targets.
O New producers given phased compliance time-
line.
Collection Targets (2019 Rules)
O Initial: 10%, increasing 10% annually till 2023
O From 2023 onwards: 70% of e-waste generation

E-WASTE MANAGEMENT RULES, 2022

ENVIRONMENT

O 60% by 2023

O 70% by 2024

O 80% by 2025
Institutional Responsibilities
O State Governments:

= Allocate industrial land for recycling/dis-
mantling

= Promote skill development

= Ensure worker health & safety
O Manufacturers:

= Design recyclable products
= Ensure inter-brand component compatibil-
ity
O CPCB:
= Market surveillance
= RoHS compliance verification

Highly Polluting Industries (HPIs) in India

Classification

O 17 industrial sectors are identified as Highly Pol-
luting Industries (HPIs) by the MoEFCC.

O These industries are subject to stringent regula-
tion and continuous monitoring due to high pol-
lution potential.

Major HPIs list

O Iron & steel, thermal power plants, cement, sug-
ar, distilleries, dyes & dye-stuff, petrochemicals,
oil refineries, pulp & paper, pharmaceuticals, fer-
tilizers, pesticides, tanneries, copper smelters,
zinc smelters, aluminium smelting, caustic soda.

Grossly Polluting Industries (GPIs)

O Industries discharging >100 kilolitres/day of
wastewater and/or handling notified hazardous
chemicals under environmental laws.

O Mostly overlap with HPIs.

Regulatory Framework

Environment (Protection) Act, 1986

QO Hazardous Chemical Rules, 1989 (Schedule I,
Part 1)

QO OCEMS (Online Continuous Emission/Effluent
Monitoring System) mandatory for HPIs.

Key Monitoring Parameters

Major Changes

O Coverage expanded: 21 — 106 electronic items

Q Stronger restriction on hazardous substances
(Pb, Hg, Cd)

Q Introduction of EPR Certificates (tradable, like
carbon credits)

O Environmental Compensation for non-compli-
ance

Revised Targets

O Water: BOD, COD, TDS, TSS, pH
QO Air: PM, SO,, NOx, CO, Fluoride
QO Data transmitted in real time to SPCB/CPCB.

Water Guzzler Industries

Industries with very high freshwater
consumption:

O Thermal power plants (cooling)
O Engineering
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Paper & pulp

Textiles

Iron & steel

Cement, sugar, fertilizers

Water mainly used for: cooling, wet scrubbing,
cleaning, filtration, effluent handling.

0000

Sector-wise Pollution Snapshot

Thermal Power Plants (TPPs)

Fuel: Coal (low efficiency, high ash content)
Major solid waste: Fly ash

Pollutants: PM,.s, PM4o, SO,, NOX, Hg, As, Cd
Impacts: Groundwater contamination, air toxici-
ty, ash pond failures.

00O

Iron & Steel Industry
QO Process: Smelting in blast furnace using coke +
limestone
Q By-products: Pig iron, slag, CO/CO,
O Slag use: Cement, road base, soil conditioning
QO Pollution: PM, SO,, NOx, wastewater with heavy
metals.

Cement Industry
O Key raw material: Limestone (CaCOs)
O Process: Crushing — calcination — grinding
O Emissions: CO; (process + fuel), PM
O Mitigation: Use of fly ash & blast furnace slag.

Copper Smelting
QO Process: Electrolytic refining
O By-product: Anode slime (Au, Ag, Se recovered)
QO Pollution: SO,, arsenic, lead, cadmium
O Slag: Used in construction but can leach metals.

Zinc / Lead Smelting
O Raw form: Sulphide ores (often together)
QO Uses: Galvanisation, batteries
QO Pollutants: Lead, cadmium, arsenic, SO,
O Risk: Heavy metal leaching from slag.

Aluminium Smelting

Bayer Process: Alumina from bauxite
Hall-Héroult Process: Electrolysis — aluminium
Major waste: Red mud (highly alkaline)

Reuse: Roads, cement, soil amendment (with
caution).

(ONONONG)

Petroleum Refining & Petrochemicals

O Processes: Fractional distillation, conversion,
treating

O Products: Fuels, polymers, synthetic fibres, de-
tergents

O Pollutants: PAHs, VOCs, phenols, cyanides
O Water pollution: Deep-well injection risks.

Fertilizer Industry
O Air: NHs, NOx, SO,, particulate urea dust
O Water: Ammoniacal nitrogen, phosphates, heavy
metals

10.

1.

12.

O Risk: Eutrophication.

Distilleries
O Raw materials: Molasses, cereals, fruits
O Effluent: High BOD, low pH, high temperature,
salinity
O Major issue: Organic load causing oxygen deple-
tion.

Paper & Pulp Industry

O Raw material: Wood, bagasse, wastepaper

O Chemicals: Caustic soda, sulphides, bleaching
agents

O Pollution: High BOD/COD wastewater, sulphur
gases.

Tanneries
Q Process: Chrome tanning (Cr** salts)
O Major pollutant: Chromium-laden wastewater
O Otherissues: High BOD, H,S, NH; emissions.

Sugar Industry

Water intensive crop & processing
By-products: Bagasse, press mud, molasses
Effluent: High BOD, TDS, suspended solids
Use: Bagasse for energy, press mud as soil
amendment.

0000

Emerging Concern

O Magnetite Pollution
O Magnetic particles (Fes04) from mining & smelt-
ing
O Impacts: Disrupt bird navigation and electronic
systems

PREVIOUS YEAR QUESTIONS

8. Consider the following statements: (CSE 2025)
Statement I: Studies indicate that carbon dioxide
emissions from cement industry account for more
than 5% of global carbon emissions.

Statement II: Silica-bearing clay is mixed with
limestone while manufacturing cement.

Statement III: Limestone is converted into lime
during clinker production for cement
manufacturing,

Which one of the following is correct in respect of
the above statements?

(a) Both Statement IT and Statement I1I are correct and
both of them explain Statement [

(b) Both Statement IT and Statement II1 are correct but
only one of them explains Statement I

(c) Only one of the Statements II and Statement 111 is
correct and that explains Statement

(d) Neither Statement 11 nor Statement I11 is correct
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Consider the following statements: (CSE 2025)
Statement I: Some rare earth elements are used in the
manufacture of flat television screens and computer
monitors,

Statement II: Some rare earth elements have
phosphorescent properties.

Which one of the following is correct?

(a) Botharecorrectand Il explains|

(b) Bothare correct but I1 does notexplain |
(c) Onlylis correct

(d) Onlylliscorrect

With reference to 'Direct Air Capture' (DAC), which
of the following statements is/are correct?

(CSE 2025)

I. Itcanbeused as away of carbon sequestration.

II. It can be a valuable approach for plastic
production and in food processing.

III. In aviation, it can be a source of carbon for
combining with hydrogen to create synthetic
low-carbon fuel.

Select the correct answer using the code given below.
(a) landllonly

(b) Mlonly

(c) I IlandIII

(d) Noneof the above statementsis correct

Consider the following statements: : ( CSE-2024)

Statement-I: Many chewing gums found in the

market are considered a source of environmental

pollution.

Statement-II: Many chewing gums contain plastic as

gum base.

Which one of the following is correct in respect of

the above statements?

(a) Both Statement-I and Statement-II are correct and
Statement-11 explains Statement-1

(b) Both Statement-I and Statement-II are correct, but
Statement-11 does not explain Statement-1

(c) Statement-Iis correct, but Statement-ITisincorrect

(d) Statement-lisincorrect, but Statement-11 s correct

With reference to the role of biofilters in
Recirculating Aquaculture System, consider the
following statements: ( CSE -2023)

1. Biofilters provide waste treatment by removing
uneaten fish feed.

2. 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) Oanlyone
(c) Allthree

(b) Only two
(d) None

Artificial way of causing rainfall to reduce air
pollution makes use of (CSE 2025)

(a) Silveriodide and potassium iodide
(b)  Silver nitrate and potassium iodide

(c) Silveriodide and potassium nitrate

(d) Silver nitrate and potassium chloride

With reference to petfluoroalkyl and polyfluoroalkyl

substances (PFAS) that are used in making many

consumer products, consider the following

statements: ( CSE-2024)

1. PFAS are found to be widespread in drinking
water, food and food packaging materials.

2. PFAS are not easily degraded in the
environment.

3. Persistent exposure to PFAS can lead to
bioaccumulation in animal bodies.

Which of the statements given above are correct?

(a) 1land2only (b) Zand3only

(c) 1land3only (d) 1,2and3

Consider the following: ( CSE -2023)
1.  Aerosols

2. Foamagents

3. Fireretardants

4. Lubricants

In the making of how many of the above are
hydrofluorocarbons used?

(a) Onlyone (b) Only two
(c) Onlythree (d) Allfour

Consider the following statements regarding
mercury pollution: (CSE -2023)

1. Gold mining activity is a source of mercury
pollution in the world.

2. Coal-based thermal power plants cause
mercury pollution.

3. There is no known safe level of exposure to
mercury.

How many of the above statements are correct?

(b) Only two

(d) None

(a)  Onlyone

(c) Allthree
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If a major solar storm (solar flare) reaches the Earth,
which of the following are the possible effects on the
Earth? (CSE)2022

1. GPSand navigation systems could fail.

2. Tsunamis could occur atequatorial regions.
3. Power grids could be damaged.
4

Intense auroras could occur over much of the
Earth.

5.  Forest fires could take place over much of the
planet.

6. Orbits of the satellites could be disturbed.

Shortwave radio communication of the aircraft
flying over polar regions could be interrupted.

Select the correct answer using the code given below:
(a) 1,2,4and5only

(b) 2,3,5,6and 7 only

(c) 1,3,4,6and7only

(d 1,2,3,4,5,6and7

Consider the following: (CSE)2019
1. Carbon monooxide

2. Methane

3. Ozone

4.  Sulphurdioxide

Which of the above are released into atmosphere due
to the burning of crop/ biomass residue?

(b) 2,3and4only
(d) 1,2,3and4

(a) 1land2only
(c) 1land4only

In the context of WHO Air Quality Guidelines,
consider the following statements :

(CSE)2022

1.  The 24-hour mean of PM, should not exceed 15
pg/m?* and annual mean of PM,, should not
exceed 5 pg/m’,

2. In ayear, the highest levels of ozone pollution
occur during the periods of inclement weather.

3. PM,, can penetrate the lung barrier and enter
the bloodstream.

4. Excessive ozonein the air can trigger asthma.

Which of the statements given above are correct?

(a) 1,3and4 (b) 1and4only

() 2,3and4 (d) land2only

The formation of ozone hole in the Antarctic region

has been a cause of concern. What could be the

reason for the formation of this hole? (CSE)2011

(a) Presence of prominent tropo-spheric turbulence;
and inflow of chlorofluorocarbons

(b) Presence of prominent polar front and
stratospheric’ clouds; and inflow of
chlorofluorocarbons

(c) Absence of polar front and stratospheric clouds;
and inflow of methane and chlorofluorocarbons

(d) Increased temperature at polar region due to global
warming

Consider the following: ( CSE)2022
1. Carbonmonoxide

2. Nitrogen oxide

3. Ozone

4.  Sulphur dioxide

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

(1) 1,2and3 (b) 2and4only
() 4only (d) 1,3and4

Consider the following statements:

(CSE)2022

1. High clouds primarily reflect solar radiation
and cool the surface of the Earth.

2. Low clouds have a high absorption of infrared
radiation emanating from the Earth's surface
and thus cause warming effect.

Which of the statements given above is /are correct?
(a) lonly (b) 2only
(¢) Bothland2 (d) Neither1nor2

Acid rain is caused by the pollution of environment
by (CSE)2013

(a) carbondioxide and nitrogen
(b) carbon monoxide and carbon dioxide
(c) ozoneand carbon dioxide

(d) nitrous oxide and sulphur dioxide

Which one of the following statements best

describes the 'Polar Code'? ( CSE)2021

(a) It is the international code of safety for ships
operating in polar waters.

(b) It is the agreement of the countries around the
North Pole regarding the demarcation of their
territories in the polar region.

(c) Itisasetof norms to be followed by the countries
whose scientists undertake research studies in the
North Pole and South Pole.

(d) TItis a trade and security agreement of the member
countries of the Arctic Council.
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Why is there a concern about copper smelting

plants? (CSE)2021

1. They may release lethal quantities of carbon
monoxide into environment.

2.  The copper slag can cause the leaching of some
heavy metals into the environment.

3. They may release sulphur dioxide as a
pollutant.

Select the correct answer using the code given below.
(a) land2only (b) 2and3only
(c) 1and3only (d) 1,2and3

ENVIRONMENT

Why is there a great concern about the "microbeads'
that are released into environment?  (CSE)2019

(a) Theyare considered harmful to marine ecosystems.
(b) They are considered to cause skin cancer in children.

() 'Theyare small enough to be absorbed by crop plants
inirrigated fields.

(d) 'Theyare often found to be used as food adulterants.

Magnetite particles, suspected to cause
neurodegenerative problems are generated as
environmental pollutants from which of the

following? (CSE)2021
Brakes of motor vehicles
Engines of motor vehicles
Microwave 'Stoves within homes

Power plants

il S S

Telephone lines
Select the correct answer using the code given below.
(a) 1,2,3and5only (b) 1,2and4only

(c) 3,4and5only (d) 1,2,3,4and5

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:
(CSE)2019

1. The main advantage of the use of H-CNG is
the elimination of carbon monoxide emissions.

2. H-CNG as a 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 expensive than
CNG.

Which of the statements given above is/are correct?
(a) 1lonly (b) 2and3only
(c) 4only (d)y 1,2,3and4

Which of the following are the reasons/factors for
exposute to benzene pollution? (CSE)2020

Automobile exhaust
Tobacco smoke
Woodburning

Using varnished wooden furniture

ol -l

Using products made of polyurethane

Select the correct answer using the code given below:
(a) 1,2and3only (b) 2and4only

(¢) 1,3and4only (d) 1,2,3,4and5

Which of the following statements are correct about
the deposits of 'methane hydrate'? ~ (CSE)2019

1.  Global warming might trigger the release of
methane gas from these deposits.

2. Large deposits of 'methane hydrate' are found
in Arctic Tundra and under the seafloor.

3. Methane in atmosphere oxidizes to carbon
dioxide after a decade or two.

Select the correct answer using the code given below:
(b) 2and 3 only
(d) 1,2and3

(a) land2only

(c) land3only

In rural road construction, the use of which of the
following is preferred for ensuring environmental
sustainability or to reduce carbon footprint?

(CSE)2020

1. Copperslag

Cold mix asphalt technology
Geotextiles

Hot mix asphalt technology

et D kD

Portland cement
Select the correct answer using the code given below:
(a) 1,2and3only (b) 2,3and4only

(c) 4and5only (d) land5only

In the context of solving pollution problems, what
is/are the advantage/advantages of the
bioremediation technique? (CSE)2017

1. It is a technique for cleaning up pollution by
enhancing the same biodegradation process
that occurs in nature.

2. Any contaminant with heavy metals such as
cadmium and lead can be readily and
completely treated by bioremediation using
microorganisms.

3. Genetic engineering can be used to create
microorganisms specifically designed for
bioremediation.

Select the correct answer using the code given below:

(b) Zand3only

(d) 1,2and3

(a) lonly
(c) 1land3only
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In the cities of our country, which among the
following atmospheric gases are normally
considered in calculating the value of Air Quality
Index? (CSE)2016

Carbon dioxide

Carbon monoxide

Nitrogen dioxide

Sulfur dioxide

Methane

Select the correct answer using the code given below
(a) 1,2and3only (b) 2,3and4only

(c) 1,4and5only (d) 1,2,3,4and5

L L

There is some concern regarding the nanoparticles

of some chemical elements that are used by the

industry in the manufacture of various products.

Why? (CSE)2014

1. They can accumulate in the environment, and
contaminate water and soil.

2.  They can enter the food chains.

3. Theycantrigger the production of free radicals.

Select the correct answer using the code given below.

(b) 3only

(d) 1,2and3

(a) land2only
(c) land3only

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

(CSE)2014

1.  Oxides of sulphut

2.  Ogxides of nitrogen

3. Catbonmonoxide

4. Carbondioxide

Select the correct answer using the code given below.
(a) 1,3and4only (b) 2and3only

(c) Tland4only (d) 1,2,3and4

Which of the following can be found as pollutants in
the drinking water in some parts of India?

(CSE)2013

1.  Arsenic

2.  Sorbitol

3. Fluoride

4. Formaldehyde
5.  Uranium

Select the correct answer using the codes given
below.

(a) land3onlys
(¢) 1,3and5only

(b) 2,4and5only
(d) 1,2,3,4and5

The scientific view is that the increase in global

temperature should not exceed 2 °C 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?
(CSE)2014

1.  Terrestrial biosphere tends toward a net carbon
source

2.  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.

What is the role of ultraviolet (UV) radiation in the

water purification systems? (CSE)2012

1. It inactivates /kills
microorganisms in water.

the harmful

2. It removes all the undesirable odours from the
watet.

3. Itquickens the sedimentation of solid particles,
removes turbidity and improves the clarity of
watert.

Which of the statements given above is/are correct?
(a) lonly (b) 2and3only
(c) land3only (d) 1,2and3

(a) 1only (b) landZonly
(c) 2,3and4only (d) 1,2,3and4
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Lead, ingested orinhaled, is a health hazard After the
addition of lead to petrol has been banned, what still
are the sources of lead poisoning? (CSE)2012

1. Smelting units

2. Pensand pencils

3. Paints

4.  Hairoils and cosmetics

Select the correct answer using the codes given

below :
(a) 1,2and3only (b) 1and3only
(c) 2and4only (d) 1,2,3and4

The increasing amount of carbon dioxide in the air is
slowly raising the temperature of the atmosphere,

becauseitabsorbs (CSE)2012

(a) thewater vapour of theairand retains its heat
(b) the ultraviolet part of the solar radiation

(c) allthesolar radiations

(d) theinfrared partof the solar radiation

Consider the following: ( CSE)2011
1. Carbondioxide

2.  Oxides of Nitrogen

3.  Oxides of Sulphur

Which of the above is/are the emission/ emissions
from coal combustion at thermal power plants?

(a) lonly (b) 2and3only
(c) land3only (d) 1,2and3
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CHAPTER

05

CLIMATE CHANGE

Climate Change & Global Warming

O Climate Change: Long-term shifts in temperature
and weather patterns, largely due to human-in-
duced changes in atmospheric composition.

O Global Warming: Long-term rise in average glob-
al temperature caused mainly by the enhanced
greenhouse effect.

O Consequences:

= Sea level rise

= Glacier & ice-cap melt (cryosphere loss)
= Qcean acidification

= Extreme weather events

Evidence of Past Climate Change
(Paleoclimate Proxies)

O Tree Rings (Dendrochronology)
= Wider rings — wet years

= Thinner rings — dry years
O Rock Layers (Sedimentary)

= Record changes in temperature, rainfall,
ocean currents via composition & fossils
Q Pollen Records

m  Preserved in soils & lake sediments — indi-
cate past vegetation & climate
Q Ice Cores

= Trapped air bubbles reveal past atmos-
pheric composition & temperature
O Other Proxies

= Coral reefs, cave speleothems, lake sedi-
ments

Greenhouse Effect (GE)

Importance

O Natural GE maintains Earth's mean temperature
at~15°C

O Without it - temperature may fall to -17°C - life
unsustainable

Impact

Q Since 1880, global mean surface temperature T
by ~1°C
Global Warming Potential (GWP)

O Measures heat trapped by a gas relative to CO,
O Time horizon: usually 100 years

Q (O, is the baseline (GWP = 1)

B Major Greenhouse Gases
1. Carbon Dioxide (CO;)
O Transparent to incoming solar radiation
O Absorbs outgoing terrestrial (infrared) radiation
O Human activities emit 40-100x more CO, than
volcanoes
O Major emitting sectors: Electricity & energy
O Major emitters (handwritten note): China > USA
>India
e Global Carbon Reservoirs
O Below surface: 97.73%
O Above surface: 2.27%
= Deep ocean: 85.1%
= Marine sediments: 6.9%
= Terrestrial biosphere: 4.6%
= Surface ocean: 2%
= Atmosphere: ~1.4%
2. Ozone (03)
O Stratospheric ozone: Absorbs harmful UV radia-
tion
O Tropospheric ozone:
= Secondary pollutant, not directly emitted
=  Formed when CO + NO, + VOCs react with
sunlight & O,
QO Biomass/crop residue burning releases:
®  CO, O3, CHy, SO,
3. Water Vapour
O Largest GHG by volume
QO Concentration: 0.02% - 4% (varies with climate)
QO Decreases with altitude (90% within first 6 km)
O Declines from equator — poles
O Absorbs both incoming & outgoing IR
O Weaker insulating effect than CO,
O Humans not directly responsible (feedback gas)
4. Methane (CH,)

Second most important GHG after CO,
Responsible for ~25% of current warming
Colourless, odourless, lighter than air

Burns with blue flame — CO, + H,O

Wetlands: largest natural source

Global food systems — ~1/3rd of GHG emissions

C000O0O0
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Nitrous Oxide (N.0)
O Emissions T 30% (1980-2016)
O 43% from human activities
QO Agriculture dominant source
O ~70% from nitrogen-based fertilizers
O Very high GWP & long atmospheric lifetime

Oxides of Nitrogen (NOx)
O NO & NO, — global cooling gases
O N,O — potent warming gas
QO All grouped under NOx

Black Carbon (Soot)
O Not a gas — solid aerosol
O Warms climate by:
= Reducing albedo
= Absorbing sunlight
O Short-lived (days-weeks)
O Second only to CO, in warming impact
O Key target under climate co-benefits strategies

Carbon Monoxide (CO)
QO Short-lived, weak direct GHG
O Oxidised into CO,
O Indirectly increases:
= Methane

= Tropospheric ozone

Special Carbon Terms

Brown Carbon: Light-absorbing organic
matter

Blue Carbon: Carbon stored in coastal &
marine ecosystems

GREENHOUSE GASES: LIFETIME & GWP

Lifetime & Global Warming Potential (GWP)

Concept
O GWP compares heat trapped by a gas relative to
CO; (=1) over a fixed time (20 / 100 / 500 yrs).
O Longer lifetime # always higher short-term im-
pact (e.g. black carbon).
Key Gases
Q Carbon Dioxide (CO,)
= |ifetime: ~150 yrs
= GWP (20/100/500yr):1/1/1
= Baseline gas; dominant due to sheer vol-
ume & persistence
Q Methane (CHy)
= Lifetime: ~12 yrs
= High short-term warming; much lower
long-term than CO;
= Important for near-term mitigation
O Nitrous Oxide (N,O)
= Lifetime: ~114 yrs
= Very high GWP; agriculture-linked

ENVIRONMENT
QO Sulphur Hexafluoride (SFg)

= |ifetime: ~3,200 yrs

= One of the most dangerous GHGs

= Extremely high GWP across all time hori-
zons
Q Black Carbon (Soot)

= |ifetime: ~0.02 yrs (days-weeks)

= Very high short-term GWP

= Not a gas — solid aerosol

= Strong policy leverage pollutant
Fluorinated Gases (F-Gases)

General Features

QO Very high GWP

O Long atmospheric lifetime

O Removed only when destroyed in upper atmos-
phere by sunlight

Types

CFCs (Chlorofluorocarbons)
O Used earlier in refrigeration, aerosols, solvents
O Phased out due to ozone depletion
O Potent GHGs with GWP > CO,

HFCs (Hydrofluorocarbons)
O Replaced CFCs (ozone-safe but climate-harmful)
O GWP range: ~140-11,700
O Lifetime: ~1-270 yrs
O Targeted under Kigali Amendment

PFCs (Perfluorocarbons)
O Emitted from aluminium & semiconductor indus-
tries
O GWP: ~6,500-9,200
O Lifetime: ~800-50,000 yrs (extreme persistence)

SF¢ (Sulphur Hexafluoride)
O Used in magnesium processing, semiconductors
O Also used as tracer gas (leak detection)
O Lifetime: ~3,200 yrs
O One of the highest GWP gases known

IMPORTANT CLIMATE TERMS

Carbon Footprint

O Total CO;, emissions from fossil fuel use
O Expressed in tons
O India's pledge:
®m  45% reduction in emissions intensity by
2030 (vs 2005 levels)

Carbon Bombs

O Large fossil fuel projects capable of emitting >1
gigaton CO,

O Identified by LINGO (Leave It In the Ground Ini-
tiative)

Q 425 carbon bombs globally
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O Their emissions exceed 1.5°C carbon budget by
~2%

Examples

O Carmichael Coal Project - Australia
O Gevra Coal Mines - Chhattisgarh
O Rajmahal Coal Mines - Jharkhand

CLIMATE SENSITIVITY & FEEDBACKS

Climate Sensitivity

O Risein global temperature due to doubling of at-
mospheric CO,

O Pre-industrial CO,: ~260 ppm

O Doubling expected near 520 ppm in 50-100 yrs

Feedback Mechanisms

Positive Feedback (Amplifies Warming)

QO Permafrost thaw — releases CH, & CO,

O Water vapour feedback — warmer air holds more
moisture — stronger greenhouse effect

Negative Feedback (Reduces Warming)

O Some clouds reflect sunlight (albedo effect)

Clouds (Dual Role)

O Low clouds — cooling (reflection)

O High clouds — warming (heat trapping)

O Major source of climate uncertainty

INDIA & GLOBAL ENERGY

B India’'s Energy Scenario
O 3rd largest energy consumer globally
O Installed renewable capacity (March 2023):
168.96 GW
® International Energy Agency (IEA)

O Autonomous intergovernmental body

QO Focus: energy security, economy & environment
O Publishes World Energy Outlook

O Membership: Only OECD countries

O India: Associate member since March 2017

IMPACTS OF GLOBAL WARMING-LED CLIMATE CHANGE

1.

Shrinking Cryosphere
O Cryosphere includes: Continental ice sheets, gla-
ciers, permafrost, and frozen parts of oceans,
rivers, lakes.

<® Role

QO High albedo — reflects solar radiation

O Maijor freshwater reservoir

QO Sensitive climate indicator — Earth's “black box”
for past climate

® Key Consequences

O Vegetation shift:
= T arable land in high latitudes

= | coastal agriculture due to sea level rise
O Surge-type glaciers — Glacial Lake Outburst

2.

3.

4.

5.

Floods (GLOFs)
O Arctic sea routes open (Arctic warming ~ 2x glob-
al average) — shipping, energy, minerals
Water scarcity, water conflicts, distress migration
Loss of coastal wetlands, submergence of low-ly-
ing areas
O Disruption of weather patterns
O Impacts on groundwater, hydropower, biodiver-
sity

(ON©)

Arctic (Polar) Amplification
QO Arctic warming faster than rest of the globe
QO Causes: ice-albedo feedback, atmospheric & oce-
anic heat transport
O Effects: accelerated ice melt — altered global cir-
culation & extreme events

Sea Level Change (SLR)

& Drivers

O Eustatic (thermal expansion, ice melt)
O Tectonic/isostatic movements

< Why SLR matters

O Evidence of past climate change
O Helps assess tectonic uplift
O Crucial for coastal planning

& Regional SLR

O Not uniform globally; regional SLR may be high-
er/lower than global mean

& Protection Measures

QO Coastal infrastructure & barriers
O Examples: Indonesia’s Giant Sea Wall, Northern
European Enclosure Dam (NEED)

More Severe Tropical Cyclones

& Rising Sea Surface Temperatures (SSTs)

QO Cyclones need threshold SSTs to form & intensify
O South Indian Ocean SSTs ~30-32°C (earlier
~26.5°C) — stronger cyclones

©® Global Forcing Mechanisms

O Warming allows cyclone formation at higher lati-
tudes (24-26°C zones)
O Climate-linked drivers:

= El Nifio

= Indian Ocean Dipole (IOD)

= Southern Annular Mode (SAM)
= Madden-Julian Oscillation (MJO)

< Arabian Sea Changes

O Earlier: less cyclone-prone due to cooler SSTs

O Now: rapid warming

O ~64% cyclone risk attributed to climate change
(models)

Deterioration of Carbon Sinks

® Taiga & tundra store more carbon than tropical

Page 88

PRAYAAS EDUCATION



rainforests
O Global warming — permafrost melt
O Releases CO, + CH, — strong positive feedback

Carbon Dioxide Fertilization
Q Elevated CO, — stimulates plant growth
O Short-term benefit only
Q Over time — acclimatization, nutrient limits — di-
minishing fertilization effect

Ocean Deoxygenation

© Meaning
O Expansion of Oxygen Minimum Zones (OMZs)
due to human-induced warming & emissions

& Causes

Q Warmer oceans — 1 oxygen solubility
O Enhanced stratification
O Reduced photosynthesis

< Impacts

O Formation of anoxic zones

O Acidification

O Disrupted element cycling (C, N, P)
O Fish mortality & biodiversity loss

Coral Bleaching

& Coral Basics

QO Corals = calcareous skeletons formed by coral

polyps
O Polyps belong to phylum Cnidaria

& Ideal Conditions

O Stable climate

O Warm waters (~20°C)

O Shallow, clear, saline water
O High plankton, low pollution

Global & Indian Distribution

O Y reefs in Australia, Indonesia, Philippines

Q Corals host more animal phyla than tropical rain-
forests

O India: Gulf of Kutch, Gulf of Mannar, Andaman &
Nicobar, Lakshadweep, Malvan

Causes of Bleaching

O Temperature stress
O Ocean acidification
O Excess nutrients
QO Subaerial exposure (low tides)
O Xenobiotics (oil, copper, herbicides)
O Epizootics (diseases)
Biorock Technology (Coral Restoration)
O Based on electro-accumulation / mineral accre-
tion
O Low-voltage electric current through steel struc-
tures
O Forms biorock, enhancing coral growth & surviv-
al

ENVIRONMENT

Global Climate Institutions

Intergovernmental Panel on Climate Change
(IPCC)

O Established 1988 by UNGA on proposal of UNEP
+WMO

Members: Governments of UN/WMO
Secretariat: WMO HQ

Does not conduct research or monitoring
Policy-relevant, policy-neutral, not prescriptive
Outputs:

00000

= Assessment Reports
= Special Reports

= Synthesis Reports (non-technical)
O Hosts National GHG Inventory Programme (NG-
GIP)

World Meteorological Organization (WMO)

O UN specialised intergovernmental agency

O Domains: meteorology, climatology, hydrology
O Origin: International Meteorological Organiza-
tion (1873)

Convention: 1947

o
O HQ: Geneva, Switzerland

CLIMATE CHANGE MITIGATION

1.

2.
|

Clean Coal Technology

O Objective: Reduce emissions & improve efficien-
cy of coal-based power.

O Coal Preparation (Washing): Removes unwanted
minerals by mixing crushed coal with liquid —
impurities settle.

O Electrostatic Precipitators (ESP): Use electric field
to charge & trap particulate matter on collection
plates.

O Coal Gasification: Coal + steam + hot pressurised
air/oxygen — syngas (CO + H,) — electricity.

O Wet Scrubbers: Remove SO, by spraying flue gas
with limestone + water.

O Low-NOx Burners: Reduce NOx formation by lim-
iting oxygen & modifying combustion.

QO Indian Context (Handwritten note): Indian coal =
Gondwana coal — low carbon, high ash & mois-
ture.

O Way forward: Replace sub-critical plants with su-
per-critical & ultra-super-critical plants for higher
efficiency.

Carbon Capture Technologies
Carbon Capture and Storage (CCS)

O Capturing & sequestering CO, from stationary
sources (e.g. power plants).
O Storage options:

= Geological (deep underground injection)
= QOceanic (limited & debated)
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Carbon Capture, Utilization & Storage (CCUS)

O Captured CO; is:
®  Used to create value-added products, or

= Permanently stored underground.
O Supports hydrogen economy & circular econo-
my.

Carbon Sink & Carbon Sequestration

Q Carbon sinks: Natural or artificial reservoirs stor-
ing carbon.

Natural sinks: Forests, soils, oceans.
Carbon sequestration: Capture & long-term stor-
age of atmospheric CO.,.

o
o

Geoengineering
O Deliberate large-scale interventions in Earth sys-
tems to counter climate change.
O Two broad approaches:

= Solar Radiation Management (SRM): Re-
flect sunlight to cool Earth.

= Greenhouse Gas Removal (GGR): Direct re-
moval of CO, / GHGs from atmosphere.
O Highly controversial — risk & governance issues

Transition Away from Coal

O Intergovernmental Panel on Climate Change
(IPCC) recommends sharp reduction in coal-
based electricity.

O Countries like UK, France, Italy, Germany com-
mitted to phasing out coal.

Barriers to phasing out coal

O Stranded assets

O Livelihood impacts

O Electricity price concerns

O Political economy & irresponsible financing

Climate-Smart Cities
QO Approach: Integrating climate action with urban
planning & development.

Key Measures

O Cool pavements

O Green roofs

O Decentralisation

O Improved ventilation

Case Study: Cooling Singapore

Q Initiative to reduce Urban Heat Island (UHI) ef-
fect.

O Measures: green roofs, vertical greenery, district
cooling.

Frameworks & Tools

QO Climate-Smart Cities Assessment Framework (CS-
CAF):
O Guides cities on energy, urban planning, mobili-

ty, water & waste.

O GRIHA (Green Rating for Integrated Habitat As-
sessment):

O National rating system for environmental perfor-
mance of buildings.

Transition to Green Economy
O Priorities:
= Decarbonisation
= Justice & equity
= Conservation of biosphere
Green Contracts

O Commercial contracts mandating GHG emission
reductions during delivery of goods/services.

INTERNATIONAL ENVIRONMENTAL
CONVENTIONS & LAWS

United Nations Conference on the Human Environ-
ment (UNCHE), 1972
QO Year & Place: 1972, Stockholm (Sweden)
O Significance: Starting point of international envi-
ronmental law
O Outcomes:

= Stockholm Declaration (also called Decla-
ration on the Human Environment)

= Action Plan for the Human Environment
O Legacy: Led to creation of United Nations Envi-
ronment Programme (UNEP)

United Nations Environment Programme (UNEP)
QO Role: UN's nodal agency for environmental coor-
dination; supports developing countries; overall
environmental responsibility in UN system
O Key Functions / Bodies:

= Co-established Intergovernmental Panel
on Climate Change (1988) with WMO

= Implementing agency for GEF and Montre-
al Protocol's Multilateral Fund

= Member of UN Sustainable Development
Group (UNSDG)

m  Hosts secretariats of CBD, CMS, CITES
O Major Agreements Facilitated:

= Montreal Protocol (1987)

= Minamata Convention (2012)
Q Initiative:

= Faith for Earth Initiative (2017) - engages
faith-based groups for SDGs

UNCED / Earth Summit, Rio de Janeiro (1992)
O Core Theme: Integrating environment + develop-
ment
O Three Major Outcomes:
1. Rio Declaration (27 principles)
2. Agenda 21 - non-binding global action plan
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3. Forest Principles - non-legally binding
O Legally Binding Conventions Born:

= United Nations Framework Convention on
Climate Change (UNFCCCQ)
= Convention on Biological Diversity (CBD)

= United Nations Convention to Combat De-
sertification (UNCCD)

4. World Summit on Sustainable Development
(Rio+10), 2002

O Place: Johannesburg, South Africa

O Focus Areas:
= Toxic production
= Renewable energy
= Transport
= Pollution-related health

= Water use
O Outcome: Reaffirmed commitment to Agenda 21
+ MDGs

5. Rio+20/ Earth Summit 2012
O Nature: 20-year review of Rio 1992; 10-year re-
view of Rio+10
O Key Outcome:
= Sustainable Development Goals (SDGs)
conceptualised

= | ater adopted under Agenda 2030
®  Partnership for Action on Green Economy (PAGE)

O Launched: 2013

O Basis: Rio+20 outcome document “The Future We
Want”

O Aim: Support SDG-8 (inclusive, sustainable eco-
nomic growth)

6. High-Level Political Forum on Sustainable Develop-
ment (HLPF)
O Institutional Home: Under ECOSOC
O Role:

= Reviews implementation of:

Agenda 21

Johannesburg Declaration

Rio+20 outcomes

Barbados Programme (SIDS)
¢ LDC-IV outcomes

O Meetings:

* & o o

®  Every 4 years under UNGA
= Annual under ECOSOC
7. Global Environment Facility (GEF)

Q Established: On the eve of Rio 1992
Q Role: Financial mechanism for:

= CBD
= UNFCCC
= UNCCD

ENVIRONMENT
= Stockholm Convention

= Minamata Convention
O Funding Areas:

= Biodiversity

= REDD+

= Climate change

= Land degradation

= Ozone layer protection
O Implementing Partners:
= UNDP, World Bank, FAO, ADB, IFAD, WWF,
CIL, IUCN

8. United Nations Framework Convention on Climate
Change (UNFCCC)

QO Established: 1992, Rio Earth Summit

O Nature:
= Framework convention
= Legally non-binding
= Sets stage for binding protocols

QO Objective:

= Stabilize GHG concentrations to avoid dan-
gerous climate change
QO Parties: 198 (as of 2023)

B Conference of Parties (COP)

O Supreme decision-making body
O Annual review of implementation & climate ac-
tion

0

Kyoto Protocol (COP-3, 1997)
O Nature: Legally binding
O Targets: Only developed countries
QO Principle: CBDR
= Developed — binding targets
= Developing — no binding targets
B Doha Amendment (2012)

Q Introduced Second Commitment Period (2013-
2020)
O Binding targets for Annex-B countries

B Flexible Market Mechanisms

O Clean Development Mechanism (CDM)

O Emission Trading

O Joint Implementation (JI)

O Objective: Incentivise cost-effective global emis-
sion reduction

B India’s Approach

O Clean Energy Cess — later GST Compensation
Cess
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O Funds National Clean Energy Fund

MEASURES TO REGULATE OZONE-DEPLETING SUB-
STANCES (ODS)

1. Vienna Convention (1985)
O Purpose: Framework to protect the ozone layer
O Core functions: Global monitoring, research & re-
porting on ozone depletion
O Nature: Non-binding (enabling convention)

2. Montreal Protocol (1987)

O Adopted under the Vienna Convention

O Objective: Phase-out production & consumption
of ODS by fixed timelines

O Impact: Reversal of rapid decline in stratospheric
(good) ozone

QO Uniqueness: First & only global environmental
treaties (Vienna + Montreal) with universal ratifi-
cation (197 parties)

3. Kigali Amendment (2016) to Montreal Protocol
O Target: Hydrofluorocarbons (HFCs) (potent GHGs,
ozone-safe)
O Commitment: 80-85% phase-down from base-
lines by 2045
Legal status: Legally binding
In force: 1 Jan 2019
Climate benefit: Can avoid ~0.5°C warming by
2100
O India:

= Consumes ~3% of global HFCs

00O

m  4-step phase-down starting 2032

4. Quito Adjustment (2018)
O Adjustment to Montreal Protocol (MOP-13, Qui-
to)
Aim: Avoid ~1°C future warming
Compliance insight:

m Decline in CFC-11 (Trichlorofluorometh-
ane) is the 2nd largest contributor to re-
duction in total ozone-depleting chlorine
since the 1990s

GLOBAL CLIMATE REGIME (POST-OZONE)

1. Paris Agreement (COP-21)
O Negotiated: 2015 | In force: 2016
O Goals:

= Keep warming well below 2°C
= Pursue 1.5°C
O Long-term vision: Net-zero anthropogenic GHGs
in second half of 21st century
O Finance: $100 bn/year pledge by developed
countries (from 2020)

o
o

2. Emission Gap Report (EGR) 2022 (13th ed.)
O Global per-capita GHG (2020): 6.3 tCO,e
O India: 2.4 tCO,e (below global average)

3. COP-26 (Glasgow) - Major Outcomes
O Glasgow Climate Pact:

= Reaffirms Paris temperature goals
= Urges stronger 2030 NDCs
= Coal phase-down, subsidy elimination

= Push for $100 bn finance till 2025
QO Carbon Markets:

m  Use of unused credits for first NDCs till
2025
Q Paris Rulebook:

= Finalised implementation & transparency
rules
O Article 6:

= Sets conditions for bilateral markets and
central global market (SDM)

= Prevents double counting

»

Global Methane Pledge
O Commitment: 30% methane reduction by 2030
O Participants: 100+ countries
O India: Not a signatory

bl

Glasgow Finance Alliance for Net Zero (GFANZ)
QO Members: 160+ financial firms
Q Target: Net-zero by 2050
O Aligned with UN Race to Zero

India’s Commitments - Panchamrit
O 50% electricity capacity from renewables by 2030
O 500 GW non-fossil capacity by 2030
O 1 billion tonne cumulative emission reduction by
2030
O <45% emissions intensity by 2030
O Net-zero by 2070
O Climate finance ask: $1 trillion

o

m Coal stance:

O Advocates “phase-down”, not “phase-out”
B Forests & Lifestyle

QO Leaders' Declaration on Forests:
= Halt deforestation by 2030

= India abstained
concerns)
O Mission Life (Lifestyle for Environment):

(trade-climate linkage

= Global initiative promoting sustainable liv-
ing, circular economy, and pro-planet be-
haviour

COP27 - Major Outcomes (2022)

1. Venue & Process

Q 27th COP to United Nations Framework Conven-
tion on Climate Change (UNFCCC)
When/Where: Nov 2022, Sharm El-Sheikh, Egypt
Parallel meets: CMA-4 (Paris Agreement) & CMP-
17 (Kyoto Protocol)

O
O
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Global Shield Against Climate Risks

O Launched at COP27

O Partnership: V20 Group (58 climate-vulnerable
countries) + G7

O Purpose: Pre-arranged finance for rapid disaster
response

O Initial beneficiaries: Pakistan, Bangladesh, Costa
Rica, Fiji, Senegal, Philippines, Ghana

UNODC Paper on Illegal Wildlife Trade (IWT)
QO Highlights climate linkages of IWT
QO Carbon-sequestering trees like Dalbergia (e.g.,
Indian Rosewood) are trafficked
QO Ecosystem engineers (African forest elephants,
white rhinos, pangolins) threatened — ecosys-
tem services loss

India’s Long-Term Low-Emission Development
Strategy (LT-LEDS)
O Submitted by India at COP27 (as per Paris Agree-
ment)
O Focus: resource efficiency, low-carbon pathways,
climate resilience
O Measures: biofuels expansion, 3x nuclear capaci-
ty by 2032, green hydrogen

Loss & Damage Fund
O Historic decision to establish & operationalize
O Aim: Support vulnerable developing countries
for climate-induced losses

Methane Alert & Response System (MARS)
O Satellite-based global methane tracking
O Part of United Nations Environment Programme
(UNEP)'s IMEO
O Alerts governments & firms; supports Global
Methane Pledge

Carbon Border Tax (CBAM)
O European Union to levy carbon-based import
charges from 2026
QO BASIC countries (India, China, Brazil, South Afri-
ca) oppose, citing CBDR concerns

UN-REDD & REDD+
UN-REDD Programme

O Multilateral support to developing countries for
REDD+

Launched: 2008 (Bali Action Plan, COP-13)
Implemented by **Food and Agriculture Or-
ganization + **United Nations Development
Programme + United Nations Environment Pro-
gramme

O India: Not a member of UN-REDD

REDD & REDD+ (Evolution)

O
O

O REDD: Reducing Emissions from Deforestation &
Forest Degradation
O REDD+ adds: conservation, sustainable forest

ENVIRONMENT

management, enhancement of forest carbon
stocks
QO Origin timeline:
= COP-11 (2005, Montreal): RED concept
raised by rainforest nations

= COP-12(2006, Nairobi): India’s Compensat-
ed Conservation

= COP-13 (2007, Bali): Approach recognized

= COP-16 (2010, Cancun): REDD as UNFCCC
mitigation mechanism

= COP-19 (2013, Warsaw): Warsaw REDD+
Framework

India’s National REDD+ Strategy (2018)

O Prepared by Indian Council of Forestry Research
and Education (ICFRE)
Linked to Paris Agreement (2015) commitments
Key features:
1. Covers trees within & outside forests
2. Sub-national approach across 14 physiograpic

zones (by Forest Survey of India)
3. Funding: Finance Commission + GCF + CAMPA
QO Skill support: Green Skill Development Pro-
gramme

O Reporting to UNFCCC

O
O

Forest Carbon Partnership Facility (FCPF)

O Nature: Global partnership supporting REDD+
(Reducing Emissions from Deforestation & Forest
Degradation)

O Stakeholders: Governments, private sector, civil
society, Indigenous Peoples

O Institutional setup:

m  Trustee & Secretariat: World Bank

= Delivery partners (Readiness Fund): In-
ter-American Development Bank, United
Nations Development Programme

QO Objectives:

= Financial & technical support for REDD+
readiness

= Pilot performance-based payments for
REDD+

= Safeguard local livelihoods & biodiversity

= Disseminate learning from Emission Re-
duction Programs (ERPs)

Climate and Clean Air Coalition (CCAC)

O Established: 2012

O Partnership: Countries + United Nations Environ-
ment Programme + stakeholders

QO Focus: Reduce Short-Lived Climate Pollutants (SL-
CPs)

O SLCPs include:

= Black carbon, methane, tropospheric
ozone, HFCs
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O Why SLCPs matter:

= Short lifetimes but high warming potential
O Benefits of reduction:

"Climate Action Tracker" which monitors the
emission reduction pledges of different countries is
a: (CSE)2022

= Lower crop losses s
P (a) Database created by coalition of research

= Can slow warming by ~0.5°C by 2050, aid-
ing the Paris 2°C goal

, , o (b) Wingof "International Panel of Climate Change"
Other Key Climate & Environment Initiatives ) : — : ]
() Committee under "United Nations Framework

organisations

O BioCarbon Fund Initiative for Sustainable Forest Convention on Climate Change"
Land'Scaple'Sl (ISFLl)f (d) Agency promoted and financed by United Nations

O Type: Multilateral fund Environment Programme and World Bank

O Manager: World Bank

O Aim: Reduce' GFIIGS Yla | forest conservation, With reference to 'Global Climate Change Alliance’,
REDD+, sustainable agriculture which of the following statements is/ are correct?

| | Cool Coalition (CSE)2017
O Launched: 2019 1. Itisaninitiative of the European Union.
O Goal: Accelerate clean & efficient cooling 2. It provides technical and financial support to

O Led by: United Nations Environment Programme,
Climate and Clean Air Coalition, Kigali Cooling Ef-
ficiency Program, Sustainable Energy for All

targeted developing countries to integrate
climate change into their development policies

and budgets.
B GHG Protocol 3. Itis coordinated by World Resources Institute
O Purpose: Standards & tools to measure, manage, (WRI) and World Business Council for
and report GHG emissions Sustainable Development (WBCSD)
O Relevance: Corporate & government emissions Select the correct answer using the code given below:
accounting (@) 1and2only b) 3only
B Global Climate Change Alliance Plus (GCCA+) () 2and3only (d 1,2and3

QO Nature: EU initiative

O Focus: Build resilience of SIDS & LDCs to climate Consider the following statements:  ( CSE)2017

change 1. Climatic and Clean Air Coalition (CCAC) to
m  Global Alliance for Climate-Smart Agriculture Reduce Short Lived Climate Pollutants is a
(GACSA) unique initiative of G20 group of countries.
Q Promoted by: Food and Agriculture Organization 2. The CCAC focuses on methane, black carbon
O Aim: Food security, nutrition & resilience under and hydrofluorocarbons.
climate change Which of the statements given above is/are correct?
B Arctic Council (a) 1lonly (b) 2only
(c) Bothland2 (d) Neither1nor2

O Type: Intergovernmental forum

O Members: Arctic states + Indigenous communi-
ties Consider the following statements: (CSE 2025)
Q Focus: Cooperation on sustainable development L
& environmental protection in the Arctic

PREVIOUS YEAR QUESTIONS

Carbon dioxide (CO2 ) emissions in India are
less than 0.5t COz2 /capita.

II. In terms of CO2 emissions from fuel
Consider the following statements regarding "Earth combustion, India ranks second in the Asia-
Hour': (CSE)2014 Picificteoion
1. Itisaninitiative of UNEP and UNESCO. cregion.
2. It is a movement in which the participants ITI. Electricity and heat producers are the largest
switch off the lights for one hour on a certain sources of CO2 emissionsin India.
ds r ar. . . s
d_y SYELXYER . Which of the statements given above is/are correct?
3. It is a movement to raise the awareness about
the climate change and the need to save the (a) Tand T only
planet. (b) [1only
Which of the statements given above is / are correct? s
(c) llandlllonly
(a) Tand3only (b) Zonly ’
(© 2and3only @ 1,2and3 (d) L IandIII

Page 94 PRAYAAS EDUCATION



ENVIRONMENT

The 'Common Carbon Metric', supported by UNEP,

has been developed for (CSE)2021

(a) assessing the carbon footprint of building
opetations 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

Consider the following activities: (CSE-2023)

1. Spreading finely ground basalt rock on
farmlands extensively

2. Increasing the alkalinity of oceans by adding
lime

3. Capturing carbon dioxide released by various
industries and pumping it into abandoned
subterranean mines in the form of carbonated
waters

How many of the above activities are often

considered and discussed for carbon capture and

sequestration?

(a) Onlyone (b) Only two

(c) Allthree (d) None

Which of the following statements best describes
"carbon fertilization"'? (CSE)2018

(@)

Increased plant growth due to increased
concentration of carbon dioxide in the atmosphere
Increased temperature of Earth due to increased
concentration of carbon dioxide in the atmosphere
Increased acidity of occans asa result of increased
concentration of carbon dioxide in the atmosphere
Adaptation of all living beings on Earth to the
climate change brought about by the increased
concentration of carbon dioxide in the atmosphere.

Which of the following statements best describes the
term 'Social Cost of Carbon'? (CSE)2020

(@)

©
()

It is a measure, in monetary value, of the long-term
damage done by a tonne of CO, emission in a given
year.

requirement of fossil fuels for a country to provide
goods and services to its citizens, based on the
burning of those fuels.

efforts putin by a climate refugee to adapttoliveina
new place.

contribution of an individual person to the carbon
footprint on the planet Earth.

Among the following crops, which one is the most
important anthropogenic source of both methane
and nitrous oxide ? (CSE)2022

(a) Cotton

(b) Rice

(c) Sugarcane

(d) Wheat

Human activities in the recent past have Caused the
increased concentration of carbon dioxide in the
atmosphere, but a lot of it does not remain in the
lower atmosphere because of

1. itsescapeinto the outerstratosphere.
2. the photosynthesis by phyto-plankton in the

oceans.

3. thetrapping of airin the polarice caps.

Which of the statements given above is/are correct?
(CSE)2011

(a) land2 (b) Zonly

() 2and3 (d) 3only

Basel III Accord' or simply 'Basel III', often seen in
the news, seeks to (CSE)2015

@)
(b)

©

()

develop national strategies for the conservation and
sustainable use of biological diversity

improve banking sector's ability to deal with
financial and economic stress and improve risk
management

reduce the greenhouse gas emissions but places a
heavier burden on developed countries

transfer technology from developed Countries to
poor countries to enable them to replace the use of
chlorofluorocarbons in refrigeration with harmless
chemicals

According to the Environmental Protection Agency
(EPA), which one of the following is the largest
source of sulphur dioxide emissions? CSE-2024)

(@)
(b)
©
(d)

Locomotives using fossil fuels
Ships using fossil fuels
Extraction of metals from ores
Power plants using fossil fuels
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CHAPTER

06

ENVIRONMENTAL CONVENTIONS
AND SUMMITS

Timeline

1. 1972 - UN Conference on Human Environment
(Stockholm Conference)
O Place: Stockholm, Sweden
O Significance

= First global conference on environment

= Beginning of International Environmental
Law
QO Stockholm Declaration

= Laid down principles for environmental
conservation

= Focus areas:

¢ Pollution control

+ Wildlife protection

¢ Conservation of natural resources

¢ Control of Weapons of Mass Destruc-
tion (WMDs)

¢ Human environment & development
linkage

B India’s Role (Indira Gandhi)

O Emphasised Ecology-Poverty Nexus
O Environmental protection linked with poverty re-
duction

B Impact on India

O Wildlife Protection Act, 1972
O Creation of Ministry of Environment (1985)

2. United Nations Environment Programme (UNEP)
Established: 1972

Headquarters: Nairobi, Kenya

World Environment Day: 5 June (since 1972)
Mandate

= Assist developing countries in:
¢ Framing environmental policies
¢ Implementing environmental
grammes

00O

pro-

m  Key Contributions

O WMO + UNEP — IPCC (1988)
¢ Formation of Intergovernmental Panel
on Climate Change
O Implementing Agency of GEF
¢ Supports Multilateral Fund for imple-
mentation of Montreal Protocol

O UNEP hosts Secretariats of:
¢ CBD - Convention on Biological Diver-
sity
¢ MCM - Minamata Convention on Mer-

cury
¢ CMS - Convention on Migratory Species

Global Environment Facility (GEF)

QO Established: Rio Earth Summit, 1992
O Nature: Independent financial organisation
O Focus Areas

= Biodiversity

= Climate change

= REDD+

= Ozone layer protection

= POPs (Persistent Organic Pollutants)
B Functions

O Provides grants for environment-related activi-

ties
Q Acts as financial mechanism for:
¢ CBD
¢ UNFCCC
¢ UNCCD
¢ Minamata Convention
¢ Stockholm Convention on POPs

w

1972 - Limits to Growth Report (Club of Rome)
O Prepared by: MIT Research Team
O Lead Author: Donella Meadows

B Coreldea

O Infinite growth is impossible in a finite world
O Ecosystem has limited capacity to:
¢ Absorb waste
¢ Replenish raw materials
O Warning: Global collapse by 21st century if trends
continue

B Five Variables Used

Population

Pollution

Agricultural production
Natural resources
Industrial production

00000

>

1985 - Vienna Convention for Protection of Ozone
Layer
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QO Place: Vienna, Austria
QO Purpose

= Framework convention to:
¢ Protect ozone layer
¢ Promote research, cooperation & infor-
mation exchange
Q Foundation for Montreal Protocol (1987)

5. 1987 - Montreal Protocol (Ozone Protection)
O Objective: Protection of stratospheric ozone lay-
er
QO Core provision: Phase-out of Ozone Depleting
Substances (ODS)
O Unique feature:
¢ First and only global environmental
treaty with universal ratification
¢ 197 Parties

6. 1987 - Brundtland Report (“Our Common Future”)
O Prepared by: World Commission on Environment
and Development (WCED)
O Also called: Brundtland Commission
O Established: 1983 by UN
O Key contribution:

= Term “Sustainable Development” coined

7. 1988 - Intergovernmental Panel on Climate
Change (IPCC)
O Established by: UNEP + WMO
O Nature: Intergovernmental body
O Headquarters: Geneva
O Key features:

¢ Does not conduct original research
¢ Assesses and synthesizes existing sci-
entific studies
O Outputs:
¢ Assessment
Groups
¢ 1st Assessment Report - 1990
¢ Latest: 6th Assessment Report
O Focus areas:
¢ Human-induced climate change
¢ Impacts
¢ Mitigation
¢ Adaptation

Reports by Working

8. 1992 - UN Conference on Environment & Develop-
ment (UNCED) / Earth Summit
Location: Rio de Janeiro
Duration: 3-14 June
Context: 20 years after Stockholm Conference
Core theme:
¢ Integration of Environment and Devel-
opment

(ONONONG)

m  Key Initiatives

O Global Environment Facility (GEF)

ENVIRONMENT

Important Agreements

(a) UNFCCC - United Nations Framework Convention
on Climate Change
O Signed: 1992 (195 Parties)

QO Entered into force: 1994
O Nature:

= Provides framework for negotiating proto-
cols

= Aims to set binding limits on GHGs through
later agreements

= Not legally binding by itself
Q Institutional mechanism:

= Conference of Parties (COP) meets annual-
ly to review progress

B Categories of Parties under UNFCCC

O Annex-I
®m Industrialized countries (= 40+)

m  Economies in Transition (EITs)
O Annex-II

= Developed countries

= Financial responsibility towards develop-
ing nations
O Non-Annex / Developing Countries
(b) Convention on Biological Diversity (CBD)

O Nature: Legally binding treaty
O Ratification:

= All UN members except USA
B Three Core Goals

O Conservation of biological diversity

Q Sustainable utilization of its benefits

O Fair and equitable sharing of benefits arising
from genetic resources

Supplementary Agreements

B 1. Cartagena Protocol on Biosafety (2000)

O Safe handling, transport and use of LMOs
O India ratified

B 2. Nagoya Protocol (2010)

O Access and Benefit Sharing (ABS)
O Indiais a Party

Related Treaty

B International Treaty on Plant Genetic Resources
for Food & Agriculture (2001)

Q Entered into force: 2004
O Also called: International Seed Treaty
O Objective:
= Food security through conservation of
plant genetic resources
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B Three Key Documents of Rio Summit

B REDD+ Programme

O Rio Declaration on Environment & Development
O Agenda 21
QO Forest Principles

9. 1994 - UN Convention to Combat Desertification
(UNCCD)
O Signed: 1994
O Headquarters: Bonn, Germany
O Objective:

= Prevent and reverse land degradation

O Nature: Legally binding
O India:

= Ratified in 1996
O Origin:

= Based on Agenda 21 recommendations

10. 1997 - Kyoto Protocol
O Adopted: 1997
O Entered into force: 2005 (16 February)
O Commitment periods:
= 1st: 2008-2012
= 2nd: 2013-2020
O Core feature:
= Internationally binding emission reduction
targets

B Principle

O Common But Differentiated Responsibilities
(CBDR)

= Reduction based on historical responsibil-
ity
B Flexibility Mechanisms

O International Emission Trading
QO C(lean Development Mechanism (CDM)
O Joint Implementation

11. 2002 - World Summit on Sustainable Development
(WSSD)
O Also called: Rio +10
O Outcome:

= Johannesburg Declaration

12. 2005 - Kyoto Protocol Ratified
O Operationalization of legally binding commit-
ments

13. 2008 - UN-REDD Programme
O Headquarters: Geneva
O Objective:
= Reduce emissions from deforestation and
forest degradation
O Agencies involved:

= FAO + UNDP + UNEP

O Voluntary climate mitigation mechanism under
UNFCCC
O Incentivizes developing countries

14. 2012 - United Nations Conference on Sustainable
Development
O Commonly called: Rio +20

15. 2015 - COP-21 Paris Agreement
O Nature: Legally binding
O Temperature goals:
= Keep global temperature rise well below
2°C
= Pursue efforts to limit rise to 1.5°C
O Mechanism:
= NDCs (Nationally Determined Contribu-
tions)

16. 2016 - Kigali Amendment
O Nature: Legally binding
O Amendment to: Montreal Protocol
O Objective:
= Phase-down production and consumption
of HFCs
O Rationale:

= HFCs are potent GHGs (though not ODS)

Climate Change Summits (COPs)

B COP-3(1997) - Kyoto, Japan

O Kyoto Protocol adopted

O Operationalised UNFCCC

O Set legally binding emission targets for 37 indus-
trialised nations

QO Based on CBDR (Common but Differentiated Re-
sponsibilities)

O Included penalties for non-compliance

B COP-7 (2001) - Marrakesh, Morocco

O Creation of Adaptation Fund
QO Operational rules for Kyoto Protocol (Marrakesh
Accords context)

®H COP-13 (2007) - Bali, Indonesia

O Decision to negotiate 2nd phase of Kyoto Proto-
col (post-2012)

O Bali Roadmap: pathway to finalise binding agree-
ment by 2009

O Launch of Adaptation Fund

®  COP-15(2009) - Copenhagen, Denmark

O Copenhagen Accord
= Negotiated by BASIC countries + USA

= Non-binding
O Included:

= Global goal of USD 100 billion/year by 2020
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= Reference to “Copenhagen Green Climate
Fund (GCF)"

COP-16 (2010) - Cancun, Mexico

O All countries agreed to report voluntary mitiga-
tion actions

= Developed countries: annual inventory re-
ports

= Developing countries: biennial reports
O Technology Mechanism for technology develop-
ment & transfer
O Green Climate Fund (GCF)

= To support developing countries

= World Bank as interim trustee
O Adaptation Fund

= For concrete adaptation projects in vulner-
able countries

=  Managed by Adaptation Fund Board (AFB)
O Climate Technology Centre & Network (CTCN)
O Subsidiary Body for Implementation (SBI)
= Loss and damage issues
QO Official entry of REDD

COP-17 (2011) - Durban, South Africa

O Adoption of governing instrument of GCF
O (Institutional structure finalised, funding still
weak)

COP-18 (2012) - Doha, Qatar

O 2nd commitment period of Kyoto Protocol
= Targets for developed + some developing
countries
O GCF headquarters shifted to South Korea
O Strengthening of Climate Technology Centre

COP-19 (2013) - Warsaw, Poland

O Cancellation of CERs under Kyoto Protocol

O Warsaw Framework for REDD+

Q Warsaw International Mechanism (WIM) on Loss
and Damage

COP-20 (2014) - Lima, Peru

O Capitalisation of Green Climate Fund

Q Initiation of Multilateral Assessment

O National Adaptation Plans (NAPs) to reduce GHG
emissions

QO UNFCCC Secretariat initiative: “Momentum for
Change”

COP-21 (2015) - Paris, France

O Adoption of Paris Agreement
O Key pillars:
= Nationally Determined Contributions
(NDCs)
= Global Stocktake every 5 years
O Paris Agreement:

ENVIRONMENT
= Entered into force in 2016

= CMA began from Marrakesh
O Developed countries to submit biennial reports
on public financial support
O Note: USA was the only country to reject Paris
Agreement initially

COP-22 / CMA-1 (2016) - Marrakesh, Morocco

Process initiated to structure Global Stocktake
Addressed unresolved “orphan issues”

Decision to continue Adaptation Fund under Kyo-
to, despite existence of GCF

Launch of 2050 Pathway Platform (mid-century
strategies)

First review of Warsaw Loss & Damage Mecha-
nism

Marrakesh Partnership on Global Climate Action
Marrakesh Accords:

o0 O O 000

= Regulatory framework for implementation
of Kyoto Protocol

COP-23 (2017) - Bonn, Germany (Presidency: Fiji)

O Fiji Momentum for Implementation

= Steps to operationalise Paris Agreementin
2018
O Talanoa Dialogue
= Facilitative dialogue to help countries
strengthen NDCs by 2020
= Precursor to Global Stocktake (5-year cy-
cle)
O Suva Expert Dialogue on Loss and Damage

COP-24 (2018) - Katowice, Poland

O Facilitative Dialogue (early stocktake)
O Adoption of Paris Rulebook

= Detailed guidelines for Paris Agreement
implementation from 2020

COP-25 (2019) - Madrid, Spain

O Focuson:
= Carbon markets (Article 6) - unresolved

= loss and Damage finance (limited pro-
gress)

COP-26 (2021) - Glasgow, UK

O Glasgow Climate Pact
Q First explicit reference to:
= “Phasing down coal”
O Strengthened NDCs urged
Q Finalisation of Article 6 (carbon markets)

COP-27 (2022) - Sharm El-Sheikh, Egypt

QO Landmark decision:

= Creation of Loss and Damage Fund
O Focus on adaptation and climate finance
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B COP-28 (2023) - Dubai (Expo City), UAE

QO First Global Stocktake completed
Q Callfor:

= Transition away from fossil fuels
O Emphasis on:

= Renewable energy
= (Climate finance reform

PREVIOUS YEAR QUESTIONS

1. Consider the following statements: (CSE 2025)

Statement I: At the 28th United Nations Climate

Change Conference (COP28), India refrained from

signing the 'Declaration on Climate and Health'.

Statement II: The COP28 Declaration on Climate

and Health is a binding declaration; and if signed, it

becomes mandatory to decatbonize the health

sector.

Statement III: If India's health sector is

decarbonized, the resilience of its health-care

system may be compromised.

Which one of the following is correct in respect of

the above statements?

(a) Both Statement II and Statement I11 are correct and
both of them explain Statement |

(b) Both Statement IT and Statement IIT are correct but
only one of them explains Statement

(c) Only one of the Statements I1 and Statement I11 is
correctand thatexplains Statement |

(d) Neither Statement Il nor Statement [11 is correct

With reference to '"Agenda 21', sometimes seen in the
news, consider the following statements:

1. It is a global action plan for sustainable
development.

2. It originated in the World Summit on
Sustainable Development held in Johannes
burgin 2002.

Which of the statements given above is /are correct?
(CSE)2016
(a) 1lonly
(c) Bothland2

(b) 2only
(d) Neither 1nor2

Consider the following pairs: (CSE)2020

International Siiliect
Agreement/set up whlee
1 glctzila};?lon Healthcare of the people

2| Hague Convention| Biological and chemical weapon

3| Talanoa Dialogue | Global climate change

4| Under 2 Coalition | Child rights

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

() 1land2only
() land3only

(b) 4only
(d) 2,3and4only

Consider the following statements: ( CSE)2019

1. Under Ramsar Convention, it is mandatory on
the part of the Government of India to protect
and conserve all the wetlands in the territory of
India.

2. The Wetlands (Conservation and
Management) Rules, 2010 were framed by the
Government of India based in the
recommendation of Ramsar Convention.

3. The Wetlands (Conservation and
Management) Rules, 2010 also encompass the
drainage area or catchment regions of the
wetlands as determined by the authority.

Which of the statements given above is/are correct?

(@) 1andZ2only (b) 2Zand3only

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 international partnerships.

2. It has a special/particular focus on South Asia
and North Africa regions, and its Secretariat
facilitates the allocation of a major portion of
financial resources to these regions.

3. It is committed to a bottom-up approach,
encouraging the participation of local people
in combating desertification.

Select the correct answer using the code given below.

© 3only (d) 1,2and3 (CSE)2016
(a) 1only (b) 2and 3 only
(c) land3only (d) 1,2and3
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The Partnership for action on Green economy
(PAGE), a UN mechanism to assist countries
transistion towards greener and more inclusive

economies, emerged at

@

()

(©

()

(CSE)2018
The Earth summit on Sustainable Development
2002, Johannesburg

The United Nations Conference on Sustainable
Development 2012, Rio de Janeiro

The United Nations Framework Convention on
Climate Change 2015, Paris

The World Sustainable Development Summit 2016,
New Delhi

With reference to an initiative called The Economics
of Ecosystems and Biodiversity (TEEB)', which of
the following statements is /are correct?

1. It is an initiative hosted by UNEP, IMF and
World Economic Forum.

2. Itis a global initiative that focuses on drawing
attention to the economic benefits of
biodiversity.

3. Itpresents 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.

(CSE)2016

(a) landZonly (b) 3only

(c) 2and3only (d) 1,2and3

With reference to the Agreement at the UNFCCC
Meeting in Paris in 2015, which of the following
statementsis/are correct?

1.

The Agreement was signed by all the member
countries of the UN and it will go into effect in
2017

The Agreement aims to limit greenhouse gas
emissions so that the rise in average global
temperature by the end of this century does not
exceed 2°C or even 1.5°C above pre-industrial
levels.

Developed countries acknowledged their
historical responsibility in global warming and
committed to donate $ 1000 billion a year from
2020 to help developing countries to cope with
climate change.

Select the correct answer using the code given below:

(CSE)2016
(a) land3only (b) 2only
(c) 2and3only (d) 1,2and3

Which of the following statements is/ate correct?

Proper design and effective implementation of UN-
REDD+ Programme can significantly contribute to

1.  Protection of biodiversity
2.  Resilience of forest ecosystem
3. Povertyreduction

Select the correct answer using the code given below:
(CSE)2016

(a) land2only
(c) 2and3only

(b) 3only
(d) 1,2and3

The term 'Intended Nationally Determined
Contributions' is sometimes seen in the news in the

context of

@

(b)

©

d)

(CSE)2016

pledges made by the European countries to
rehabilitate refugees from the war-affected Middle
East

plan of action outlined by the countries of the world
to combat climate change

capital contributed by the member countries in the
establishment of Asian Infrastructure Investment
Bank

plan of action outlined by the countries of the world
regarding Sustainable Development Goals

(c) Bothland2

Consider the following statements:
1.  The Sustainable Development Goals were first

proposed in 1972 by a global think tank called
the 'Club of Rome'.

2. The Sustainable Development Goals have to be

achieved by 2030.
Which of the statements given above is/are correct?
(CSE)2016
(@) lonly (b) Z2only

(d) Neither 1 nor2

(c) Bothland2

Consider the following statements
1. The International Solar Alliance was launched

at the United Nations Climate Change

Conferencein 2015.
2. The Alliance includes all the member countries
of the United Nations.
Which of the statements given above is /are correct?:
(CSE)2016
(a) 1lonly (b) 2only

(d) Neither1nor2
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BioCarbon Fund Initiative for Sustainable Forest
Landscapes'is managed by the (CSE)2015

(a) Asian Development Bank
(b) International Monetary Fund

(c) United Nations Environment Programme

(d) World Bank

What is Rio+20 Conference, often mentioned in the

news? (CSE)2015

(a) Itis the United nations Conference on Sustainable
Development

(b) It is a Ministerial Meeting of the World Trade
Organization

(c) Itisa Conference of the Inter-governmental Panel
on Climate Change

(d) Itisa Conference of the Member Countries of the
Convention on Biological Diversity

If a wetland of international importance is brought
under the '"Montreux Record', what does itimply?

(CSE)2014

(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
kilo metres from the edge of the wetland

(¢) The survival of the wetland depends on the cultural
practices and traditons of certain communities
living in its vicinity and therefore the cultural
diversity therein should not be destroyed

(d) Itisgiven the status of "Wotld Heritage Site'

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

(CSE)2014

(a) * It serves as financial mechanism for 'Convention
on Biological Diversity' and 'United Nations
Framework Convention on Climate Change'

(b) It undertakes scientific research on environmental
issues at global level

(c) Itisanagencyunder OECD to facilitate the transfer
of technology and funds to underdeveloped
countries with specific aim to protect their
environment.

(d) Both (a)and (b)

Consider the following statements: (CSE 2025)

Statement I: Article 6 of the Paris Agreement on

climate change is frequently discussed in global

discussions on sustainable development and climate

change.

Statement II: Article 6 of the Paris Agreement on

climate change sets out the principles of carbon

markets.

Statement III: Article 6 of the Paris Agreement on

climate change intends to promote inter-country

non-market strategies to reach their climate targets.

Which one of the following is correct in respect of

the above statements?

(a) Both Statement Il and Statement 111 are correct and
both of them explain Statement I

(b) Both Statement Il and Statement 11 are correct but
only one of them explains Statement |

(c) Only one of the Statements I and Statement 111 is
correctand that explains Statement |

(d) Neither Statement IT nor Statement I11 is correct

Consider the following pairs: ( CSE)2016

Terms have
sometimes seen in
the news

Their Origin

1. | Annex-I Countries | Cartagena Protocol

2. | Certified Emissions | Nagoya Protocol
Reductions

3. | Clean Development | Kyoto Protocol
Mechanism

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

(a) land2only (b) 2and3only

Consider the following statements:  (CSE)2022

1.  "The Climate Group" is an international non-
profit organization that drives climate action by
building large networks and runs them.

2. The International Energy Agency in
partnership with the Climate Group launched a
globalinitiative "EP100".

3. EP100 brings together leading companies
committed to driving innovation in energy
efficiency and increasing competitiveness
while delivering on emission reduction goals.

4. Some Indian companies are members of
EP100.

5. The International Energy Agency is the
Secretariat to the ""Under2 Coalition"".

(c) 3only (d) 1,2and3 Which of the statements given above are correct?
(@ 1,2,4and5 (b)y 1,3and4only
() 2,3and5only (d) 1,2,3,4and5
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Which one of the following is associated with the
issue of control and phasing out of the use of ozone-
depleting substances?  ( CSE)2015

(a) Bretton Woods Conference
(b) Montreal Protocol
(c) Kyoto Protocol

(d) Nagoya Protocol

Which of the following statements regarding 'Green

Climate Fund'is/are cortrect? (CSE)2015

1. Itisintended to assist the developing countties
in adaptation and mitigation practices to
counter climate change.

2. Itis founded under the aegis of UNEP, OECD,
Asian Development Bank and World Bank

Select the correct answer using the code given below.

(a) 1only (b) 2only

(c) Bothland2 (d) Neither1nor2

"Momentum for Change: Climate Neutral Now" is
aninitiative launched by (CSE)2018

(a) ThelIntergovernmental Panel on climate Chage

(b) The UNEP Secreatariat

(c) The UNFCCC Secretariat

(d) The World Meteorological Organization

ENVIRONMENT
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CHAPTER

07

ENVIRONMENTAL LEGISLATIONS

IN INDIA

Environmental Protection in Indian Constitution

Water (Prevention and Control of Pollution)
Cess Act, 1977

®  Pre-1976
- .
O Original Constitution — No explicit environmen- Objective
tal protection provisions O Mobilise financial resources for CPCB & SPCBs
B 42nd Constitutional Amendment Act, 1976 m  Key Provision
O Article 48A (DPSP) — State to protect & improve O Cess (tax) on water consumption/effluent dis-
environment and safeguard forests & wildlife charge by specified industries & local authorities
O Article 51A(g) (Fundamental Duty) — Citizens to O Revenue collected — fund pollution control activ-
protect environment (forests, lakes, rivers, wild- ities
life) [State — Art.48A | Citizen — Art.51A(qg)] Cess = Funding for Boards
- - .
Judicial Expansion H Central Pollution Control Board (CPCB)
©) Artlcle 21 — Interpreted by.Jud|C|ary to include O Statutory body under Water Act, 1974
Right to healthy & clean environment : .
O Note: Throuah iudicial activism / PILs O Expanded mandate under Air (Prevention and
’ 9nJ Control of Pollution) Act, 1981
B Institutional Evolution

O 1980 — Department of Environment

O 1985 — Ministry of Environment & Forests (MoEF)

Q 2014 - MoEFCC (Environment, Forest & Climate
Change)

O Provides technical & advisory support to MoEFCC
under Environment (Protection) Act, 1986
O National Monitoring Roles:

= NAMP — National Air Quality Monitoring
Programme

Pollution-Related Laws
Water (Prevention and Control of Pollution) Act, 1974 &

= WQM — Water Quality Monitoring

CPCB =Water + Air + EP Act (Tech support) | NAMP
+WQM

® Purpose O “India’s pollution control regime combines reg-
O Legal framework for prevention & control of wa- ulation (Water/Air Acts) with fiscal instruments
ter pollution (Cess Act) and centralised technical oversight
O Defines key terms: pollution, sewage, trade efflu- (CPCB)."
ent, stream Air (Prevention and Control of Pollution) Act, 1981
< Institutional Setup B Background & Basis
O Establishment of State Pollution Control Boards : : :
(SPCBs) and Central Pollution Control Board Q Enacted under Article 253 to implement deci-
(CPCB) sions of the 1972 Stockholm Conference
O Powers include inspection, sampling, testing of O Reflects India’s international environmental com-

effluents & equipment mitments

- L
® Amendment Key Definitions

O 1988 Amendment — SPCBs/CPCB empowered to
order closure of non-compliant industrial units

O Clearly defines air pollution and air pollutants
O Handwritten cue: Conceptual clarity — basis of

® 1974 Act — Boards + Testing powers | 1988 — regulation

“Close the polluter” B Institutional Framework
QO Central & State Pollution Control Boards entrust-
ed with prevention and control of air pollution
O Existing water boards given air-related mandate
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(administrative integration)
Powers & Enforcement

O SPCBs empowered to:
= Inspect industrial premises

= Test equipment & take air samples
O Pre-1988 — Enforcement mainly through crimi-
nal prosecution
O 1988 Amendment — SPCBs and Central Pollution
Control Board (CPCB) empowered to order clo-
sure of defaulting industries
QO 1988 = strong executive powers

Expansion of Scope

Q 1987 Amendment — Act extended to cover noise
pollution

Environment (Protection) Act, 1986

Legal Basis & Scope

O Enacted under Article 253 (international obliga-
tions)

O Umbrella legislation covering air, water, soil,
noise & hazardous substances

QO Defines: Environment, Environmental Pollution,
Hazardous Substances

O Art.253 — widest central powers

Powers of Central Government

O Plan & execute nationwide environmental pro-
grammes

Restrict location/operation of industries

Lay down environmental quality standards (emis-
sion/discharge norms)

O Issue direct executive orders — close / prohibit /
regulate industries

Entry, inspection, testing of equipment
Sampling & analysis of air, water, soil, or sub-
stances from any place

Frame rules, codes, guidelines & manuals
Residual power: any measure deemed necessary
for effective implementation

o
o

(ON©)

o
o
Standards + Orders + Inspection + Sampling = EPA

strength
Prohibitions

QO Discharge of pollutants beyond prescribed
standards

O Handling of hazardous substances prohibited
unless compliant with procedures & safeguards

Rules / Notifications under EPA (Examples)

EIA Notification

CRZ Notification

Hazardous & Other Wastes Rules
Biomedical Waste Rules

E-Waste Rules

(ONONONONG)

ENVIRONMENT
QO Noise Pollution Rules

& EPA = Mother Act — Rules/Notifications

B Penalties
O Imprisonment up to 5 years or fine up to 1 lakh,
or both
O Continuing offence — additional ¥5,000 per day
O 1If violation continues >1 year — imprisonment
up to 7 years
m  Citizen Suit Provision (Section 19)

O Any person can file a complaint in court
O Mandatory 60 days’ prior notice to Central Gov-
ernment

Wildlife-Related Laws
Wild Life (Protection) Act, 1972

O Objective: Protection of wild animals, birds &
plants; regulation of hunting, trade & protected
areas

O Nature: Central legislation, pan-India applicabil-

ity

B Central Zoo Authority (CZA) (1992)
O Constituted under WLPA, 1972
O Chairperson: Union Environment Minister
B Functions
O Recognise / de-recognise zoos across India
O Frame standards & guidelines for housing, up-
keep, health care & management
O Regulate transfer / exchange of animals (national
& international)
O Provide technical & financial assistance to zoos
O Identify endangered species for captive breeding
and assign responsibility to zoos
m  Affiliation

Q Affiliate member of World Association of Zoos
and Aquariums (WAZA)

CZA = Zoos — Recognition + Standards + Captive
breeding

National Board for Wildlife (NBWL) (2002)

O Statutory body under Wildlife
Amendment Act, 2002

O Replaced Indian Board for Wildlife

O Composition: 47 members

Q Chair: Prime Minister of India
Powers & Functions

(Protection)

O Advises Gol on wildlife conservation & forest pol-
icy

O Reviews & approves projects in/around National
Parks & Wildlife Sanctuaries

O Boundary alteration of NPs/WLS requires NBWL
approval
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O Standing Committee scrutinises proposals (in-
puts from State CWW, State Govt., State Board)

m State Board for Wildlife (SBWL) (2002)

QO Statutory body under WLPA, 1972

O Constituted by State/UT Government

QO Chair: Minister in charge of Forests (State/UT)
H Role

QO Advises State Govt. on selection & administration
of areas to be declared Sanctuaries / National
Parks, etc.

Forest Conservation & Related Laws

Indian Forest Act, 1865

Q First formal forest law under British rule
O Empowered government to declare any land
with trees as Government Forest

&® Cue: Start of state control over forests

Indian Forest Act, 1878

O Classified forests into:
= Reserved Forest (RF) - highest protection
m  Protected Forest (PF)
= Village Forest (VF)
Indian Forest Act, 1927 (IFA, 1927)
O Consolidated law, largely based on 1865 & 1878

Acts
O still the principal forest law in force

Objectives

O Legal framework for protection & management
of forests

O Regulation of timber and other forest produce

O Levy of duty on timber & forest produce

Forest Classification under IFA, 1927

-

N

w

Reserved Forest (RF)
O Constituted by State Government
O Most restrictive category
O All activities prohibited unless explicitly permit-
ted

Protected Forest (PF)
Q Constituted from forest land not included in RF
O Two types:

= Demarcated PF

= Undemarcated PF
O Rights generally allowed unless specifically pro-
hibited

Village Forest (VF)
O Portion of Reserved Forest assigned to a village
community
O Managed for local needs under state supervision

Forest Settlement Process

O Forest Settlement Officer (FSO) appointed to:
= Inquire into existence, nature & extent of
rights
= Decide claims before declaring RF/PF
Important Amendment / Interpretation

O Definition of “Tree” amended — bamboo re-
moved

QO Result: Bamboo grown in non-forest areas no
longer requires permit for felling or transport
(commercial use allowed)

QO Bamboo # tree (outside forests)

Forest (Conservation) Act, 1980

Core Objective

O Check diversion of forest land for non-forest pur-
poses

O Ensure central oversight over forests amid rapid
development

Key Provision

QO Prior approval of Central Government mandato-
ry for:

= Diversion of forest land to non-forest use

= De-reservation of forests

= Assignment/lease to private entities
Advisory Mechanism

O Advisory Committee constituted under the Act

O Role: Advises Gol on proposals for forest diver-
sion

Scope of Forests Covered

O Applies to all categories of forests:
= Reserved Forests
= Protected Forests
= Village Forests
= Private Forests
1992 Amendment

O Allowed certain non-forest activities without tree
felling

QO Limited tree felling permitted with prior Central
approval

Powers & Responsibilities

O States'role:

= Identify & notify forests

= Implement Act subject to Central clearance
Deemed Forest Doctrine

O Actrecognises “Deemed Forests”:
= Areas not officially notified as forests
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= But ecologically significant with forest-like
characteristics
Q Such areas are covered under FCA

B Compensatory Afforestation (planning & funding
linked to diversion approvals)

O Joint Forest Management (JFM, 1988) - commu-
nity participation (policy instrument; not part of
FCA text)

National Forest Policy, 1988

B Core Objective

O Target of minimum 33% forest/tree cover of total
geographical area
O In hills & ecologically fragile areas — target ~66%

B Forest Cover — ISFR Definition

QO As per India State of Forest Report (ISFR): Forest
cover = all lands > 1 hectare with tree canopy
density > 10%, irrespective of ownership or legal
status

B Coverage Includes

O Natural forests and:
= Orchards
= Bamboo
= Palm
= Tree plantations meeting canopy criteria
m  Shift in Policy Orientation

O From commercial exploitation — ecological sta-
bility
O Emphasis on:
= Soil & water conservation
= Biodiversity protection
= Climate regulation
B People-Centric Approach

Q Priority to subsistence needs of:
= Tribal communities

= Forest-dependent populations
O Promotes community participation (basis for
JFM, 1988)

H  Value Add

QO Supports later frameworks like:
= Joint Forest Management (1988)

= Forest Rights Act, 2006 (rights-based ap-
proach)
O Operationalised through afforestation & social
forestry

ENVIRONMENT

Forest Rights Act, 2006 (FRA)

B Purpose & Philosophy

O Restitution of historical injustice to forest-dwell-
ing communities

O Integrates conservation with livelihoods and
strengthens local self-governance

B Whois Covered
Q Scheduled Tribes (FDST) and Other Traditional
Forest Dwellers (OTFD)

O Implementing Ministry: Ministry of Tribal Affairs
(MoTA)

B Nature of Rights

O Recognises pre-existing rights only (no creation
of new rights)
QO Rights are heritable, not alienable or transferable

B Rights Recognised (4 Types)

1. Title Rights

= Ownership of land cultivated prior to 13
Dec 2005

= Ceiling: up to 4 hectares

2. Use Rights

= Collection & use of Minor Forest Produce
(MFP)

= Grazing, fishing, seasonal access, etc.
= MFP includes non-timber forest produce of
plant origin
3. Relief & Development Rights
= Rehabilitation in cases of illegal eviction or
displacement
4. Forest Management (Community) Rights

= Protect, conserve, regenerate & manage
community forest resources

B Special Provisions

O Community rights recognised in addition to indi-
vidual rights

O Intellectual property & traditional knowledge re-
lated to biodiversity/culture protected

O Rights of displaced communities and over devel-
opmental activities acknowledged

O National Parks & Sanctuaries included (along
with RF & PF) for recognition of rights

B Eligibility Criteria

& For FDST
O Must be Scheduled Tribe
QO Primarily resided in forest land before 13 Dec
2005
O Dependent on forests for livelihood
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& For OTFD

O Resided in forest area for 3 generations (75 years)
prior to 13 Dec 2005
Dependent on forests for livelihood
Eligibility assessed at village level (individu-
al-wise)

o
o

& Institutional Process
O Gram Sabha — initiates determination of rights
(competent authority)
O Decisions appealable before a court

& Critical Wildlife Habitat (CWH) (Wildlife Protec-
tion interface)

O Defined under WLPA, 2002: Areas in NPs/WLS
kept inviolate for wildlife
O Nodal Ministry: MoEFCC
Q 2011 Guidelines (MoEFCC):
m  State must prove irreversible damage due
to presence of right-holders
®m  Free, Prior & Informed Consent (FPIC) of
Gram Sabha mandatory before relocation
O 2018 Guidelines:

m  Chief Wildlife Warden identifies CWH via a
7-member expert committee

= Public notice: 15 days before notification

= Final decision by Standing Committee of
the National Board for Wildlife

Biological Diversity Act, 2002

Objective

O Regulate access to biological resources & associ-
ated knowledge
Ensure equitable sharing of benefits

Conserve biodiversity and prevent biopiracy

O
O

Institutional Framework (Three-tier)

1. National Biodiversity Authority (NBA)
2. State Biodiversity Boards (SBBs)

3. Biodiversity Management Committees (BMCs) —
Local bodies

Powers & Functions

< National Biodiversity Authority (NBA)
QO Civil court-like powers
O Mandatory prior approval for:

= Foreign individuals/companies to access
biological resources

= Indian entities transferring research re-
sults to foreign persons

= Applying for IPRs in India or abroad based
on Indian biological resources
O Imposes terms & conditions to ensure equitable
benefit sharing

O All fees/royalties credited to National Biodiversity
Fund (NBF)

® Consultation Requirement
O NBA & SBBs must consult BMCs before decisions
on biological resources

©® Access Rules & Exemptions
QO Indian citizens/entities — Free access within In-
dia for:

= Personal use
= Research

= Traditional medicine (Ayush)
O Collaborative research projects & exchange of re-
sources/knowledge — Exempt, subject to Central
Government guidelines

< Benefit Sharing
O Benefit sharing can be monetary or non-mone-
tary

O NBA ensures equitable distribution to:
= |ocal communities
= Knowledge holders

& Conservation & Governance
QO NBF used for:

= Conservation & development of accessed
areas

= Support to local self-government institu-
tions
O National Heritage Sites:

= State Governments, in consultation with
local bodies, notify sites important for bi-
odiversity

® Trade-related Safeguard
O Exemptions under the Act do not violate other
laws
O Normally traded commodities are not treated as
biological resources (to protect trade)

National Green Tribunal Act, 2010

B Purpose
O Establishes a specialised environmental tribunal
for speedy & effective adjudication
B Structure
O Principal Bench: New Delhi
O Regional Benches: Pune (West), Bhopal (Central),
Chennai (South), Kolkata (East)
B Composition
O Upto 20 members: 10 Judicial + 10 Expert
O Chairperson: Retired SC Judge or CJ of HC
O Expert Members: Environmental science / policy
/ admin expertise
B Jurisdiction
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O Original jurisdiction over substantial environ-
mental questions
O Covers damage to environment due to specific
activities
O Applies to laws listed in Schedule I (e.qg.):
= Water Act, 1974
m  Water Cess Act, 1977
= Forest (Conservation) Act, 1980
= Air Act, 1981
= Environment (Protection) Act, 1986
= Public Liability Insurance Act, 1991
= Biological Diversity Act, 2002
& (Excludes: Wildlife Protection Act, 1972; Indian
Forest Act, 1927)
| Powers

Binding orders

Relief & compensation to victims

Restitution of environment

Can adjudicate civil cases linked to environmen-
tal issues under Schedule I laws

00O

Procedure

O Not bound by CPC (1908) or Indian Evidence Act
(1872)
O Guided by principles of natural justice

Guiding Principles (Mandatory)

Q Sustainable Development
Q Precautionary Principle
O Polluter Pays Principle

Time Limits

O Disposal: Endeavour within 6 months
O Appeal to Supreme Court: Within 90 days

Review & Appeal

O NGT can review its own orders
O Orders appealable before Supreme Court only
(no HC route)

Coastal Regulation Zone (CRZ) Rules, 1991

B Whatis CRZ

O Coastal stretches, including bays, estuaries,
creeks, rivers & backwaters influenced by tidal
action

Declared as CRZ in 1991

Extent: Up to 500 m from the High Tide Line (HTL)
on landward side

©)
©)

[ ] Institutional Framework

O National Coastal Zone Management Authority
(NCZMA)

O State Coastal Zone Management Authority (SCZ-
MA)

ENVIRONMENT
H Role

O Enforcement & monitoring of CRZ norms
O Authorities delegated powers under Environ-
ment (Protection) Act, 1986

B Implementation Mechanism

O State Governments implement CRZ rules through
SCZMAs

O States must prepare Coastal Zone Management
Plans (CZMPs)

= CZMPs must be aligned with Central CRZ
norms

= Approved at the Central level
B Why CRZ Matters?

O Regulates development activities in ecologically
sensitive coastal areas

O Balances livelihoods, infrastructure & conserva-
tion

O Frequently updated via CRZ Notifications (1991
— later revisions)

Coastal Regulation Zone Rules, 2011

B Key Exemptions

O Strategic & public interest projects exempted,
e.g. Navi Mumbai Airport

QO Projects of Department of Atomic Energy (near
coast)

B CRZ Categories (2011)

& CRZ-I (Ecologically Sensitive Areas)
O No new construction, except:

= Essential activities

= Atomic Energy & Defence requirements

= Facilities for treated effluent disposal

= Natural gas extraction and salt harvesting

& CRZ-II (Developed Areas)
QO Areas up to shoreline with existing urban infra-
structure
Q Construction allowed landward side of existing
authorised structures

& CRZ-III (Relatively Undisturbed Areas)
O Rural areas & undeveloped urban areas
O No Development Zone (NDZ): first 200 m from
HTL
QO 200-500 m from HTL: limited development al-
lowed

= Dwelling units, hotels, beach resorts

& CRZ-IV (Water Area)

Sea area & tidal influenced waters

Regulated activities; traditional fishing permitted
No dumping of sewage/effluents; oil drilling dis-
charges prohibited

00O
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Coastal Regulation Zone Rules, 2019

m  Key Changes
O CRZ-II split
QO CRZ-IIIA: Population density > 2,161/sq km

= NDZ =50 m from HTL (earlier 200 m)
QO CRZ-IIIB: Population density < 2,161/sq km

= NDZ =200 m from HTL (unchanged)
m Islands

O NDZ =20 m for islands close to mainland
O Backwater islands aligned with mainland norms

m  FSI

QO FSI frozen earlier - now permitted for construc-
tion projects
B Tourism Infrastructure

O Temporary tourism facilities permitted: shacks,
toilet blocks, changing rooms, drinking water fa-
cilities

B CRZ Clearances

O CRZ-I & CRZ-IV projects: Clearance by Minis-
try of Environment, Forest and Climate Change
(MoEFCC)

O CRZ-II & CRZ-III projects: Clearance powers dele-
gated to States/UTs

Blue Flag Beaches

B What is Blue Flag Certification

Q Eco-label certification for beaches, marinas &
sustainable boating operators

O Annual certification ensuring high environmen-
tal & safety standards

Q Started: 1985

Q First awarded: France (1988)

O Global expansion: Outside Europe from 2001

®  Awarding Authority

O Awarded by Foundation for Environmental Edu-
cation (FEE), Denmark

B Selection Criteria

QO 33criteria, grouped under 4 major heads:
1.  Water Quality
2. Environmental Management
3. Environmental Education

4. Safety & Services
B International Jury

O Representatives from:

= United Nations Environment Programme
(UNEP)

= World Tourism Organization (UNWTO)

= International Union for Conservation of

Nature (IUCN)
= FEE
B Global Status
O Spain has the highest number of Blue Flag beach-
es globally (~729 beaches)
B Blue Flag Beaches in India

QO Total: 12 Blue Flag beaches
Q First Blue Flag Beach in India:

= Chandrabhaga Beach, Odisha (also called
Golden Beach)
QO Recent additions:

= Minicoy Thundi Beach
= Kadmat Beach

Rules for Hazardous Microorganisms / Genetically

Engineered Organisms or Cells, 1989

® (Framed under Environment (Protection) Act,
1986 )

B Objective

O Ensure biosafety by regulating research, manu-
facture, use, import/export & storage of:

= Hazardous microorganisms

= Genetically Engineered (GE) organisms/
cells
O Protect environment, nature & human/animal
health

Regulatory Architecture — 6 Committees

-

Recombinant DNA Advisory Committee (RDAC)
O Role: Advisory body
O Recommends policy & safety guidelines for rDNA
research & applications

N

Review Committee on Genetic Manipulation
(RCGM)
QO Under Department of Biotechnology (DBT), Min-
istry of Science & Technology
O Role:
= Reviews ongoing GE research projects

= Monitors laboratory & contained field tri-
als

= Ensures compliance with biosafety norms

b d

Genetic Engineering Appraisal Committee (GEAC)
O Statutory body
O Constituted in 1989 under EPA, 1986
O Under Ministry of Environment, Forest and Cli-
mate Change (MoEFCC)
O Role:

= Final approval authority for:
¢ Large-scale use
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¢ Environmental release
¢ Commercialisation of GE organisms

4. State Biotechnology Coordination Committee
(SBCC)
QO State-level monitoring
O Powers to:
= Inspect, investigate

= Take punitive action in case of violations

5. District Level Committee (DLC)
O Grassroots monitoring
O Supervises:

= Installations using GMOs / hazardous mi-
croorganisms

= Compliance at district level
6. Institutional Biosafety Committee (IBSC)
QO Set up at institution/research organisation level

O First point of oversight for GMO research
O Interfaces with RCGM

Protection Against Chemical Disasters

B Environment (Protection) Act, 1986

O Empowers Central Government to:
= Take emergency measures
= Lay down environmental standards

= Inspect industrial units
O Core statute for prevention, preparedness & re-
sponse to chemical accidents

B Bhopal Gas Leak (Processing of Claims) Act, 1985

O Central Government acts as sole legal represent-
ative of victims

Q Secures claims arising out of / connected with
the Bhopal gas tragedy

B Public Liability Insurance Act, 1991

O Provides immediate relief to victims of accidents
involving hazardous substances

Based on no-fault liability

Mandates insurance coverage for handlers of
hazardous substances

O
O

B National Environment Appellate Authority Act,
1997

O Heard appeals on restrictions/prohibitions on in-
dustrial activities

QO Ordersissued under EPA, 1986

O Now defunct; functions subsumed by NGT

B National Green Tribunal Act, 2010

O Establishes NGT for speedy & effective disposal
of cases on:

= Environmental protection

= Relief & compensation for environmental

ENVIRONMENT
damage

= Conservation of forests
O Mandates application of Absolute Liability prin-
ciple
O Links absolute liability to Article 21 (Right to Life)

Liability Principles (Very Important)

B Strict Liability

Q Origin: Rylands v. Fletcher
O Exceptions available:

= Act of God

= Third-party intervention
O Hence, no compensation in exceptional cases

B Absolute Liability (Indian Innovation)

O Evolved post-Bhopal by Indian judiciary
O No exceptions permitted
QO Hazardous industry:

= Cannot claim any exemption

= Must mandatorily compensate, irrespec-
tive of negligence
O Incorporated and mandated by NGT Act, 2010
O Treated as part of Article 21 (Right to Life)

Pesticide Regulatory Regime in India

B Legal Framework

O Governed by Insecticides Act, 1968 and Insecti-
cides Rules, 1971

O Objective: Regulate import, manufacture, sale,
transport, distribution & use of pesticides to pro-
tect human, animal & environmental health

B Regulatory Architecture

Q Registration Committee (RC) — Statutory author-
ity; registers pesticides & formulations

Q Central Insecticides Board (CIB) — Advisory body
on technical/scientific matters

O Administrative Ministry: Ministry of Agriculture
and Farmers Welfare

[ ] Current Status

O ~295 pesticides registered
O ~746 formulations approved

B Registration, Review & Use

O RC evaluates efficacy, toxicity & environmental
impact
O On RC's recommendation, the Ministry may:
= Allow continued/conditional use
= Cancel registration or ban a pesticide
B Deemed-to-be-Registered Pesticides (DRPs)

Q Pesticides in use before 1968
O Allowed temporarily on assumption of safety,
pending mandatory efficacy & toxicity data
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O Not permanent approval; subject to review

Environmental Impact Assessment (EIA)

®  Purpose

O Anticipate, assess & mitigate environmental im-
pacts of development projects

B Process (flow)

Q Screening — Scoping — Baseline data — Impact
prediction — Mitigation
O Public hearing — Decision — Monitoring

B EIA Report Must Include

O Environmental Management Plan (EMP)
O Mitigation plan
B Appraisal Authority

O Environmental Appraisal Committees under Min-
istry of Environment, Forest and Climate Change
(MoEFCC)

B EIA Clearance Regime (2006)

O Decentralised approvals:

= Category A — Central clearance (MoEFCC);
mandatory EIA

= Category B — State clearance (SEIAA)
¢ B1— EIArequired
¢ B2 - No EIA required

PREVIOUS YEAR QUESTIONS

Consider the following statements:

(CSE)2019

The Environment Protection Act, 1986 empowers

the Government of India to

1.  State the requirement of public participation in
the process of environmental protection, and
the procedure and mannerin whichitis sought.

2. Lay down the standards for emission or
discharge of environmental pollutants from
various sources.

Which of the statements given above is/are correct?

(b) 2only

(d) Neither 1 nor2

(a) 1only
(c) Bothland2

Consider the following statements:  (CSE)2014

1. Animal Welfare Board of India is established
under the Environment (Protection) Act, 1986.

2. National Tiger Conservation Authority is a
statutory body.

3. National Ganga River Basin Authority is
chaired by the Prime Minister.

Which of the statements given above is/ are correct?
(a) Tlonly (b) 2and3only
(c) Z2only (d) 1,2and3

Which one of the following has been constituted
under the Environment (Protection) Act, 19867

(CSE)2022

(a) Central Water Commission

(b) Central Ground Water Board

(c) Central Ground Water Authority

(d) National Water Development Agency

Which one of the following best describes the term

"oreenwashing'? (CSE)2022

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

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

(c) Ignoring the disastrous ecological consequences
while undertaking infrastructure development

(d) Making mandatory provisions for environmental
costs in a government project/ programme

Consider the following statements: ( CSE)2020

1. 36% of India's districts are classified as
"overexploited" or "critical" by the Central
Ground Water Authority (CGWA).

2. CGWA was formed under the Environment
(Protection) Act.

3. India has the largest area under groundwater
irrigation in the world.

Which of the statements given above is/ate correct?
(b) 2and3only
(d) land3only

(a) lonly
(c) Z2only

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

(CSE)2022

1. Wild animals are the sole property of the
government,

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

3. Apprehension of a protected wild animal

becoming a danger to human life is sufficient ground

forits capture or killing.

Which of the statements given above is /ate correct?

(a Tland2 (b) 2only

(c) land3 (d) 3only
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If a particular plant species is placed under Schedule
VI of The Wildlife Protection Act, 1972, what is the
implication? (CSE)2020

(a) Alicenseis required to cultivate that plant.

(b) Such a plant cannot be cultivated under any
citcumstances.

(c) ItisaGenetically Modified crop plant.

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

ecosystem. According to the Wildlife (Protection)
Act, 1972,

'R2 Code of Practices' constitutes a tool available for

promoting the adoptionof  (CSE)2021

(a) environmentally responsible practices recycling
industry

(b) ecological management of 'Wetlands of
International Importance' under the Ramsar
Convention

(c) sustainable practices in the cultivation of agriculture
crops indegraded lands

(d) 'Environmental Impact Assessment' in- the
exploitation of natural resources

In India, if a species of tortoise is declared protected

under Schedule I of the Wildlife (Protection) Act,

1972, what does it imply? ( CSE)2017

(a) Itenjoysthesamelevel of protection as the tiger

(b) It no longer exists in the wild, a few individuals are
under captive protection; and now it is impossible to
prevent its extinction

(c) Itisendemic toaparticular region of India

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

Which of the following animals cannot be hunted by
any person except under some provisions provided
bylaw? (CSE)2017

1.  Gharial

2. Indianwild ass

3. Wild buffalo

Select the correct answer using the code given below:
(a) 1only (b) 2and 3 only

(b) 1and3only (d) 1,2and3

With reference to the New York Declaration on

Forests, which of the following statements are

correct? (CSE)2021

1. It was first endorsed at the United Nations
Climate Summitin 2014.

2. It endorses a global timeline to end the loss of
forests.

3. Itis alegally binding international declaration.

4. Itis endorsed by governments, big companies
and indigenous communities.

5. Indiawas one of the signatories atits inception.
Select the correct answer using the code given below.
(a) 1,2and4 (b) 1,3and5

(c) 3and4 (d) 2and5

Consider the following statements: (CSE)2021

1. 'Rightto the City'is an agreed human right and
the UN-Habitat monitors the commitments
made by each country in this regard.

2. 'Right to the City' gives every occupant of the
city the right to reclaim public spaces and
public participation in the city.

3. 'Right to the City' means that the State cannot
deny any public service or facility to the
unauthorized colonies in the city.

Which of the statements given above is/are correct?

(b) 3only

(d) 2and3only

(a) lonly
(c) land2only

As per the Solid Waste Management Rules, 2016 in
India, which one of the following statements is
correct?  (CSE)2019

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

(b) The Rules are applicable to notifies urban local
bodies, notified towns and all industrial townships
only.

(¢) The Rules provide for exact and elaborate criteria
for the identification of sites for landfills and waste
processing facilities,

(d) 1Itis mandatory on the part of waste generator that
the waste generated in one district cannot be moved
to another district.

Consider the following statements:

(CSE)2019

1. As per law, the Compensatory Afforestation
Fund Management and Planning Authority
exists at both National and State levels.

2. 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?

(b) Zonly
(d) Neither1nor2

(a) lonly
(c) Bothland2
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In India, 'extended producer responsibility' was
introduced as an important feature in which of the

following? (CSE)2019

(a) The Bio-medical waste (Managementand Handling)
Rules, 1998

(b) The Recycled Plastic (Manufacturing and Usage)
Rules, 1999

(c) The e-waste (Management and Handling) Rules,
2011

(d) TheFood safety and Standard Regulations, 2011

Which of the following best describes/describe the
aim of 'Green India Mission' of the Government of
India? (CSE)2016

2 Incorporating environmental benefits and costs
into the Union and State Budgets thereby
implementing the "green accounting’'.

2.  Launching the second green revolution to
enhance agricultural output so as to ensure food
security to one and allin the future.

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

Select the correct answer using the code given below.

(a) 1only (by 2and3only

(c) 3only (d) 1,2and3

With reference to Bombay Natural History Society
(BNHS), consider the following statements :

(CSE)2014

1. It is an autonomous organization under the
Ministry of Environment and Forests.

2. It strives to conserve nature through action-
based research, education and public
awareness.

3. It organizes and conducts nature trails and

camps for the general public.

Which of the statements given above is/are correct?

()
(©

1and 3 only (b) Z2only
2and 3only (d) 1,2and3

Whatis 'Greenhouse Gas Protocol'? (CSE)2016

(a) It is an international accounting tool for
government and business leaders to understand,
quantify and manage greenhouse gas emissions

(b) It is an inidative of the United Nations to offer
financial incentives to developing countries to
reduce greenhouse gas emissions and to adopt eco-
friendly technologies

(¢) Irisaninter-governmental agreement ratified by all
the member countries of the United Nations to
reduce greenhouse gas emissions to specified levels
by the year 2022

(d) It is one of the muldlateral REDD+ initiatives
hosted by the World Bank

How does National Biodiversity Authority (NBA)
help in protecting the Indian agriculture?

(CSE)2012

1. NBA checks the biopiracy and protects the
indigenous and traditional genetic resources.

2. NBA directly monitors and supervises the
scientific research on genetic modifi-cation of
crop plants.

3. Application for Intellectual Property Rights

related to genetic/biological resources cannot
be made without the approval of NBA.

Which of the statements given above is /are correct

(@)
©

L only (b) 2and3only
1and 3 only (d) 1,2and3

Which of the following are the key features of
'National Ganga River Basin Authority (NGRBA)'?
(CSE)2016

1. The river basin is the unit of planning and
management.

2. It superheads 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 NGRBA on a rotation basis.

Select the correct answer using the code given below.

(a) land2only (b) 2and3only

(c) land3only (d) 1,2and3

The National Green Tribunal Act, 2010 was enacted
in consonance with which of the following
provisions of the Constitution of India? (CSE)2012

1.

Right to healthy envitonment, construed as a
partof Rightto life under Article 21

Provision of grants for raising the level of
administration in the Scheduled Areas for the
welfare of Scheduled Tribes under Article
275(1)

Powers and functions of Gram Sabha as
mentioned under Article 243(A)

Select the correct answer using the codes given

below :
(@) 1lonly (b) 2and3only
(¢) land3only (d) 1,2and3
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If National Water Mission is properly and
completely implemented, how will it impact the
country? (CSE)2012

1. Part of the water needs of urban areas will be
met through recycling of wastewater.

2. The water requirements of coastal cities with
inadequate alternative sources of water will be
met by adopting appropriate technologies that
allow for the use of ocean water.

3. All the rivers of Himalayan origin will be linked
to the rivers of peninsular India

4. The expenses incurred by farmers for digging
bore-wells and for installing motors and pump-
sets to draw groundwater will be completely
reimbursed by the Government.

Select the correct answer using the codes given

below:

(a) lonly (b) land2only
(c) 3and4only (d) 1,2,3and4

ENVIRONMENT
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CHAPTER

0 8 SPECIES

Characteristics: Asiatic sub-species of Elk
Distribution: Endemic to Kashmir, now mainly
H  (IUCN Red List: CR) confined to Dachigam National Park

O Major Threats: Over-grazing and poaching

Critically Endangered (CR) Mammals - India 8

1. Andaman White-toothed Shrew

3. Large Rock Rat

IUCN Status: Critically Endangered
Characteristics: Small, mouse-like shrew
Distribution: Endemic to Andaman Islands
Major Threats: Natural disasters

IUCN Status: Critically Endangered

WPA, 1972: Schedule I

Distribution: Endemic to Eastern Ghats (Tamil
Nadu)

O Major Threats: Habitat loss due to mining, quar-
rying, logging, and agriculture

00O
(ONONE)

2. Kashmir Stag / Hangul

4. Malabar Large-spotted Civet

A

O IUCN Status: Critically Endangered
O Other Protection:

= CITES: Appendix I
= CMS: Appendix I
= \WPA, 1972: Schedule I

IUCN Status: Critically Endangered
CITES: Appendix III

WPA, 1972: Schedule I
Distribution: Endemic to southern Western Ghats
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O Major Threats: Habitat loss due to agriculture 2. Gee's Golden Langur
and plantations S

5. Namdapha Flying Squirrel

IUCN: Endangered

CITES: Appendix I

WPA, 1972: Schedule I

Characteristics: Old World monkey with golden
fur.

0000

QO Distribution: Western Assam (India); southern
Bhutan — Manas NP (India), Royal Manas NP &
Black Mountains (Bhutan).
O IUCN Status: Critically Endangered O Key Threat: Inbreeding depression (small, isolat-
O WPA, 1972: Schedule I ed populations).

O Characteristics: Nocturnal

O Distribution: Restricted to Namdapha National 3. Himalayan Brown Bear
Park (Arunachal Pradesh)

O Major Threats: Habitat loss and climate change

Mammals - Endangered (EN) (India & Region)

1. Dhole

O IUCN: Endangered (India) (Brown Bear globally:
Least Concern)

QO CITES: Appendix I

O CMS: Appendix I

O WPA, 1972: Schedule I

O Characteristics: One of the largest carnivores in

T : the Himalayas; omnivorous; hibernates in winter.
O IUCN: Endanggred Q Distribution: North India (J&K, Himachal Pradesh,
O CITES: Appendix II Uttarakhand); also Pakistan, Nepal, Tibet/China,
O WPA, 1972: Schedule I Central Asia.
O Characteristics: Dog-like carnivorous mammal; O Habitat: High-altitude forests and alpine mead-
highly social, lives in large clans. ows.

QO Distribution: Central, South, East & SE Asia; rare
in Western India.
O Habitat: Grasslands and forested regions.
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4. Himalayan Musk Deer

IUCN: Endangered

CITES: Appendix I

WPA, 1972: Schedule I

Key Traits: Males secrete musk (used in perfume
industry); no antlers (unlike true deer).
Distribution: Himalayas of Bhutan, India, Nepal,
China.

UPSC Angle: Poaching for musk; antler-less deer.

0000

(ON©)

Lion-tailed Macaque

IUCN: Endangered

CITES: Appendix I

WPA, 1972: Schedule I (UPSC 2013)

Key Traits: Arboreal primate, endemic to Western
Ghats.

Distribution: Karnataka, Kerala, Tamil Nadu.
Threats: Habitat fragmentation.

5. Indian Hog Deer

(ONONONONG)

O

IUCN: Endangered

CITES: Appendix III

WPA, 1972: Schedule I

Key Traits: Native to Indo-Gangetic plains.
Habitat: Wet/moist tall grasslands, floodplains,
riverine grasslands.

Distribution: Pakistan, India, Nepal, mainland SE
Asia.

Nilgiri Tahr

IUCN: Endangered

WPA, 1972: Schedule I

Key Traits: State animal of Tamil Nadu; only
mountain ungulate of southern India.
Distribution: Nilgiri Hills, Western Ghats (TN &
Kerala).
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8. Pygmy Hog

O IUCN: Endangered

QO CITES: Appendix I

O WHPA, 1972: Schedule I (UPSC 2013)

O Key Traits: World's smallest wild pig; indicator
species of grasslands.

O Distribution: Now restricted to Manas Wildlife
Sanctuary (Assam); earlier across North India.

9. Red Panda

O IUCN: Endangered

O CITES: Appendix I

O WHPA, 1972: Schedule I

O Key Traits: Arboreal, nocturnal/crepuscular; car-
nivore taxonomically but bamboo-dependent;
umbrella & indicator species.

O Distribution: Eastern Himalayas — India (Sikkim,
West Bengal, Arunachal Pradesh), Bhutan, Nepal,
Myanmar, China.

O Habitat: Temperate montane forests with bam-
boo understorey.

O Threats: Inbreeding depression, habitat loss.

ENVIRONMENT

10. Sangai

0000

@)

o

o

IUCN: Endangered

CITES: Appendix I

WPA, 1972: Schedule I

Key Traits: Subspecies of Eld's deer; called “Danc-
ing Deer”.

Distribution: Endemic to Manipur; found only in
Keibul Lamjao National Park.

Habitat: Floating biomass (phumdi) of Loktak
Lake.

Status: State animal of Manipur.

11. Western Hoolock Gibbon

©C O 0000

IUCN: Endangered

CITES: Appendix I

WPA, 1972: Schedule I

Key Traits: Only ape found in India; one of three
hoolock gibbon species.

Distribution: NE India, Bangladesh, Myanmar
(west of Chindwin River).

Habitat: Tropical evergreen & semi-evergreen
forests.
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Mammals - Vulnerable (VU) (India focus)

1. Asian Black Bear

3. Barasingha (Swamp Deer)

IUCN: VU | CITES: Appx I | WPA: Sch 1
Traits: Deer of wetlands/grasslands; state animal
of MP & UP.

Distribution: North & Central India; SW Nepal.
Habitat: Open forests, tall grasslands, man-
groves; notable in Kanha TR (MP).

(ON©)

(ON©)

4. Bonnet Macaque
i

O IUCN: VU | CITES: Appx I | WPA: Sch I

O Traits: Medium-sized, arboreal bear.

O Distribution: Iran, Indian subcontinent, Korea,
China, Russian Far East, Japan, Taiwan; Himala-
yan & NE India.

2. Asian Small-clawed Otter

ol

O IUCN: VU | CITES: Appx I | WPA: Sch1

Q Traits: Smallest otter; semi-aquatic carnivore. M

O Distribution: South & SE Asia; in India—Himala-
yas, Western & Eastern Ghats.

O IUCN: VU | CITES: Appx II | WPA: Sch 1
O Traits: Endemic macaque of southern India.
O Distribution: South of Godavari & Tapi rivers.
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5. Capped Langur

(ONONG)

IUCN: VU | CITES: Appx I | WPA: Sch 1
Traits: Arboreal herbivore.
Distribution: Bangladesh, Bhutan,
(south of Brahmaputra), Myanmar.
Habitat: Subtropical/evergreen/deciduous, bam-
boo forests, teak plantations.

NE India

6. Clouded Leopard

IUCN: VU | CITES: Appx I | WPA: Sch 1

Traits: Dense-forest wild cat; state animal of
Meghalaya.

Distribution: Bangladesh, Bhutan, China, India,
Nepal, SE Asia.

Note: Highest density reported from Dampa TR
(Mizoram).

ENVIRONMENT

7. Dugong (Sea Cow)

A SUgong,

z ea VU

strictly vegetarian, mistaken for vulnerable
primarily eats mermaids by sailors  (JUCN Red List)
seagrass hundreds ﬂfmfsago
O IUCN: VU | CITES: Appx I | CMS: Appx I | WPA:

O
O

Sch I(UPSC 2015)

Traits: Herbivorous marine mammal.
Distribution (India): Palk Bay, Gulf of Mannar, An-
daman & Nicobar, Gulf of Kutch.

8. Eastern Hoolock Gibbon

IUCN: VU | CITES: Appx I | WPA: Sch 1

Traits: One of three hoolock gibbons.
Distribution: Myanmar (east of Chindwin); NE In-
dia.

Habitat: Evergreen, semi-deciduous, montane
broadleaf & pine forests.
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9. Fishing Cat

T

.

5
© Ben Williams _

O IUCN: VU | CITES: Appx II | WPA: Sch 1

O Traits: Medium wild cat; expert swimmer, preys
on fish.

O Distribution (India): Ganga-Brahmaputra plains,
Sundarbans, coastal wetlands, Chilika.

O Habitat: Wetlands, mangroves, rivers, streams.

10. Four-horned Antelope

2o Bl

IUCN: VU | CITES: Appx III | WPA: Sch I

Traits: Only antelope with four horns.
Distribution: Himalayan foothills to Deccan Pla-
teau (India, Nepal).

00O

11. Gaur

O IUCN: VU | CITES: AppxI | WPA: Sch I

O Traits: Largest wild cattle/bovid.

O Distribution: South & SE Asia; in India—Himala-
yan foothills, NE India, Eastern & Western Ghats.

12. Nilgiri Langur

IUCN: VU | CITES: Appx II | WPA: Sch 1

Traits: Endemic primate of Western Ghats.
Distribution: Nilgiri Hills, Silent Valley NP; Karna-
taka, TN, Kerala.

Threats: Habitat loss, encroachment.

© 000

13. Nilgiri Marten

IUCN: VU | CITES: Appx III | WPA: Sch I

Traits: Endemic to Western Ghats.

Habitat: Evergreen & montane forests/grass-
lands.

Threats: Habitat loss; hunting for fur.

000

(@)
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14. Sambar O IUCN: VU | CITES: AppxI | WPA: Sch 1
; O Traits: Keystone & indicator species of high
mountains.
O Distribution: Central & South Asian ranges incl.
Himalayas.

O Habitat: Alpine & sub-alpine zones.

17. Stump-tailed Macaque

O IUCN:VU | WPA: Sch1

Q Traits: Large deer; state animal of Odisha.

O Distribution: Indian subcontinent; extends to SE
Asia & Himalayas.

15. Sloth Bear

S

IUCN: VU | CITES: Appx II

Traits: Adaptable primate.

Distribution: NE India (south of Brahmaputra).
Habitat: Tropical semi-evergreen, wet evergreen,
moist deciduous forests.

Mammals - Near Threatened (NT)

1. Argali (Great Tibetan Sheep)

0000

IUCN: VU | CITES: Appx I | WPA: Sch 1
Traits: Native to subcontinent; insectivorous ten-
dencies.

o0

O Distribution: India, Nepal, Bhutan, Sri Lanka.
O Habitat: Moist/dry tropical forests, savannas,
grasslands.

16. Snow Leopard

O IUCN: NT | CITES: Appx II | CMS: Appx II | WPA:
Schl

Traits: World's largest wild sheep.

Distribution: Central & East Asia; in India restrict-
ed to Ladakh.

O Habitat: Mountains, steppe valleys, rocky out-
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crops.
O Note: Hemis NP is a key site.

2. Asiatic Golden Cat

IUCN: NT | CITES: Appx I | WPA: Sch 1

Traits: Medium-sized wild cat.

Distribution: Indian subcontinent & SE Asia; NE
India, recently sighted in Buxa TR (WB).

00O

3. Assamese Macaque

’&A;"%‘NJ&» S ay i 4 . T "
O IUCN: NT | CITES: Appx II | WPA: Sch 1
O Traits: Old World monkey; diurnal, omnivorous;
arboreal & terrestrial.
QO Distribution: NE India, Uttarakhand.

4. Chiru (Tibetan Antelope)

IUCN: NT | CITES: Appx I | WPA: Sch I

Traits: Medium-sized bovid of the Tibetan Pla-

teau.

Q Distribution: Tibet; in India—Ladakh (Karakoram;
Nubra-Shyok, Changthang WLS).

O Habitat: High-altitude plains, alpine meadows,

cold desert steppe. (UPSC 2011-12)

5. False Killer Whale

O IUCN: NT | CITES: Appx II | WPA: Sch I
QO Traits: Oceanic dolphin species.

O Distribution: Tropical
(sub-tropical warm seas).

& temperate oceans
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IUCN: NT | WPA: Sch 1
Traits: Large mountain ungulate.
Distribution: Himalayas of India, Bhutan, Nepal.

9. Indian Wild Ass

IUCN: NT | CITES: Appx II | WPA: Sch 1

Traits: Nocturnal, arboreal, omnivorous primate.
Distribution: India & Sri Lanka.

Habitat: Tropical rainforests, dry forests, varied
forest types.

00O
000

7. Grizzled Giant Squirrel o

IUCN: NT | CITES: Appx I | WPA: Sch I

Traits: Subspecies of Asiatic wild ass.
Distribution: Western India; also Pakistan, Af-
ghanistan, Iran.

Habitat: Semi-desert grasslands.

O IUCN: NT | CITES: Appx I | WPA: Sch 1
O Traits: Large tree squirrel.
Q Distribution: Southern India (Kerala, Tamil Nadu)

(ONONG

10. Malayan Giant Squirrel

\“m—

IUCN: NT | CITES: Appx II | WPA: Sch 1

Traits: Large tree squirrel.

Distribution: Indo-Malayan zone — Bangladesh,
NE India, Nepal, Bhutan, China, SE Asia.

& Sri Lanka.
O Habitat: Tropical dry deciduous & montane for-  11.

ests.
O Threats: Habitat loss, hunting.

8. Himalayan Tahr

00O

Rusty-spotted Cat

IUCN: NT | CITES: Appx I | WPA: Sch 1

Traits: One of the smallest cats.

Distribution: India (incl. WB & NE), Nepal (Terai),
Sri Lanka.
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12. Siberian Ibex

IUCN: NT | CITES: Appx II | WPA: Sch 1

Traits: Wild goat of high mountains.

Distribution: North India (J&K, Ladakh, HP), Paki-
stan, Russia, China, Central Asia.

Mammals - Least Concern (LC)

1. Blackbuck

O
O
O
O
O

@)

IUCN: Least Concern

CITES: Appendix III

WPA, 1972: Schedule I

Key Traits: Indian antelope species.

Distribution: India (endemic); also Bangladesh,
Pakistan.
Habitat:
margins.
UPSC Note: Despite LC, enjoys highest legal pro-
tection in India.

Grasslands, scrublands, agricultural

2. Chinkara

000

o

IUCN: Least Concern

WPA, 1972: Schedule I

Key Traits: Indian gazelle.

Distribution: Ganges Valley — Deccan Plateau,
Thar Desert, Rann of Kutch.

Habitat: Arid & semi-arid regions.

3. Chital

© 0000

IUCN: Least Concern

WPA, 1972: Schedule I

Key Traits: Spotted deer.

Distribution: Indian subcontinent (excluding high
Himalayas & NW India).

Habitat: Wide range, except dense evergreen for-
ests & deserts.

4. Indian Flying Fox
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IUCN: Least Concern

CITES: Appendix II

WPA, 1972: Schedule I

Key Traits: Largest flying bat, nocturnal, fruit-eat-
er.

Distribution: Indian subcontinent.

00O

@)

5. Indian Giant Flying Squirrel

IUCN: Least Concern

WPA, 1972: Schedule I

Key Traits: Large gliding squirrel.

Distribution: South Asia; in India, widespread.
Habitat: Deciduous & evergreen forests, planta- o
tions. o

(ONONONONG)

6. Rhesus Macaque

o

Other Important Mammals (India)

ENVIRONMENT

Status: Colour morph (not a separate species)
Key Trait: Melanistic variant of leopard (India)
(jaguar in the Americas)

Distribution: Reported from Kabini Wildlife Sanc-
tuary (Karnataka) and along Kabini River

UPSC Note: Genetic mutation — excess melanin

2. Himalayan Wolf

IUCN: Least Concern

CITES: Appendix II

WPA, 1972: Schedule I

Key Traits: Hanuman langur-like widespread ma-
caque.

Distribution: Throughout India north of the Go-
davari.

O Note: South of Godavari, largely replaced by Bon-
net Macaque.

00O

@)

Key Trait: High-altitude wolf adapted to cold, arid
regions

Distribution: Ladakh, Lahaul & Spiti (HP), Uttara-
khand; Himalayan & Tibetan Plateau

Threats: Climate change, retaliatory killing to
protect livestock
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3. Pangolin B Southern Pig-tailed Macaque

O Key Traits: Nocturnal, scaly-skinned, insectivo-

rous; most trafficked mammal globally IUCN: Enngere

. ) O]

Q  Indian Species: O CITES: Appendix II
= Chinese Pangolin — IUCN: CR O Distribution: Maritime SE Asia (Thailand, Malay-
= Indian Pangolin — IUCN: EN sia, Indonesia)

QO Threats: Illegal trafficking (meat & scales), habi- QO Habitat: Rainforests; also plantations & gardens

tat loss (mining, quarrying, agriculture)
5. Porcupines
4. Pig-tailed Macaques ®m  Indian Crested Porcupine

B Northern Pig-tailed Macaque

O IUCN: Least Concern

O Distribution: North-west & southern India

O Habitat: Broad range incl. plantations & gardens

IUCN: Vulnerable ®  Malayan Porcupine

CITES: Appendix II | WPA: Schedule I

Distribution: Bangladesh, China, NE India, main-

land SE Asia

O Habitat: Tropical forests, coastal forests, swamp
& montane forests

©)
©)
©)
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IUCN: Least Concern 3. Bengal Florican
Distribution: Nepal, NE India, Bangladesh, China,
SE Asia

o
o

O Habitat: Forests & agricultural landscapes
O Threats: Considered agricultural pest — trapping

Birds - Critically Endangered (CR) (India & region)

1. Nicobar Megapode

IUCN: CR | CITES: Appx I | WPA: Sch1

Key Trait: Rare bustard famous for courtship/
mating dance.

Habitat: Grasslands with scrub.

Distribution: Indian subcontinent; also Cambo-
dia & Vietnam.

(ON©)

(ON©)

4. Black-naped Pheasant Pigeon

O IUCN: Vulnerable (often confused; not CR) | WPA:
Schedule I

O Key Trait: Builds large mound nests; eggs incu-
bated by heat of decomposition.

Distribution: Endemic to Nicobar Islands.
Habitat: Coastal forests.

(ON©)

2. Baer’s Pochard

O IUCN:CR

O Key Trait: Seed & fruit feeder; rediscovered after
~140 years.

O Distribution: Endemic to Fergusson Island (Pap-
ua New Guinea).

IUCN: CR | CMS: Appx II | WPA: Sch 1

Key Trait: Freshwater diving duck.

Distribution: South Asia & mainland SE Asia; in
India—NE India, West Bengal, Odisha, Terai.

(ONONG)
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5. Bugun Liocichla 7. Himalayan Quail

(ON©)

IUCN: CR | WPA: Sch I

Key Trait: Discovered in 2006; named after Bugun
community.

Distribution: Endemic to Arunachal Pradesh (Ea-
glenest WLS type locality).

6. Great Indian Bustard

o

o

Himalayan quail

O IUCN: CR | WPA: Sch1
O Key Trait: Last sighting in 1877; feared extinct.
Q Distribution: Uttarakhand (historical records).

8. Jerdon’s Courser

IUCN: CR | CITES: Appx I | CMS: Appx I | WPA:
Schl
Key Trait: Heaviest flying bird; flagship grassland

species.
Distribution: Indian subcontinent; majority in Ra-
jasthan.
Note: Mascot of CMS COP-13 (India, 2020). O IUCN: CR | WPA: Sch1
O Key Trait: Once considered extinct; rediscovered
in 1986.
QO Distribution: Eastern Ghats (Andhra Pradesh, Tel-
angana).
O Habitat: Scrub jungles (e.g., Sri Lankamaleswara
WLS).
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9. Pink-headed Duck

(ONONG)

IUCN: CR | CITES: Appx I | WPA: Sch 1
Key Trait: Last sighted 1949; feared extinct.

Distribution: Historical records from India & My-

anmar.

10. Siberian Crane

o0

IUCN: CR | CITES: Appx I | CMS: Appx I | WPA:
Schl

Key Trait: World's third rarest crane; long-dis-
tance migrant.

Distribution: Breeds in Russia; winters in India.
Threats: Pesticides, habitat loss, hunting.

ENVIRONMENT

11. Sociable Lapwing

00O

IUCN: CR | CMS: Appx I | WPA: Sch 1

Key Trait: One of the rarest Eurasian steppe birds.
Distribution: Central Asia; winters/migrates
through Pakistan & N. India.

Habitat: Dry grasslands, steppes, temperate de-
serts.

12. Spoon-billed Sandpiper

(ONON©)

IUCN: CR | CMS: Appx I | WPA: Sch 1

Key Trait: Distinctive spatula-shaped bill.
Distribution: Breeds in Russia; migrates to South
& SE Asia.
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13. White-bellied Heron

(ONONG)

IUCN: CR | WPA: Sch I

Key Trait: Among the largest herons.
Distribution: Arunachal Pradesh, Assam, NE
Bangladesh, Bhutan.

Habitat: Inland swamp forests, forested rivers,
sub-montane grasslands.

14. Yellow-breasted Bunting

15. Indian Skimmer

o

o

IUCN: CR | CITES: Appx I | CMS: Appx II | WPA:
Schl

Key Trait: One of three skimmer species; unique
fishing by skimming water.

Distribution: Major rivers of the Indian subconti-
nent and Indo-China.

Other Important Birds (India & Region)

1.

Great Indian Hornbill

O IUCN: CR | WPA: Sch1
Q Key Trait: Long-distance migrant. Q IUCN: VU | CITES: Appx I | WPA: Sch1
QO Distribution: Breeds Finland — Bering Sea; win- O Key Traits: Largest hornbill in India.
ters in South & SE Asia. O Distribution: Indian subcontinent & SE Asia; in In-
O Habitat: Wet meadows, grasslands, cultivated dia—NE India & Western Ghats.
fields. O Habitat: Tropical evergreen forests.
O Note: State bird of Arunachal Pradesh and Ker-
ala.
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2. River Tern

(ONONG)

o
o

IUCN: VU | WPA: Sch 1

Traits: Fish-eating tern along inland rivers.
Distribution: Iran, Afghanistan, Indian subconti-
nent, SE Asia.

Habitat: Rivers & freshwater lakes.

Threats: Hunting, pollution, invasive species.

3. Sarus Crane

IUCN: VU | CITES: Appx II | WPA: Sch I

Traits: Largest non-migratory crane; often cited
as tallest flying bird.

Distribution: Indian subcontinent; also SE Asia,
Australia.

Habitat: Open wet & dry grasslands, agricultural
fields, wetlands.

ENVIRONMENT

4. Black-necked Crane

IUCN: NT | CITES: Appx I | CMS: Appx I | WPA:
Schl

Traits: State bird of UT of Ladakh.

Distribution: Breeds on Tibetan Plateau; winters
in Arunachal Pradesh & Bhutan.

Habitat: High-altitude inland grassy wetlands.

5. Painted Stork

©c O 000

= S

IUCN: NT | WPA: Sch II

Traits: Large wading bird.

Distribution: Indian subcontinent & mainland SE
Asia.

Habitat: Freshwater marshes, lakes, reservoirs,
flooded fields, riverbanks.

Threats: Hunting, pollution, invasive species.
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6. Common Hill Myna 8. Himalayan Bulbul
O IUCN: LC | WPA: Sch I
O IUCN: LC | CITES: Appx II | WPA: Sch I O Traits: Songbird (bulbul family).
Q Traits: Excellent mimic; forest bird. O Distribution: Endemic to the Himalayan region of
O Distribution: Eastern India, mainland SE Asia. the Indian subcontinent.
O Habitat: Evergreen & wet deciduous forests; pre- Fishes - Important Species (India & Region)
fers high rainfall & humidity.
O Threats: Pet trade exploitation.
QO Note: State bird of Chhattisgarh. 1. Ganges Shark

7. Greater Flamingo

IUCN: Critically Endangered

WPA, 1972: Schedule I

Key Trait: Freshwater shark (rare among sharks).
Distribution: India, Bangladesh; also reported
from Myanmar, Malaysia, Indonesia.

UPSC Note: Riverine elasmobranch—high con-

IUCN: LC | CITES: Appx II | WPA: Sch II servation concern.
Traits: Largest & most widespread flamingo.
Distribution: Africa, Indian subcontinent, Middle
East, S. Europe; in India—coasts & inland saline
wetlands.

Habitat: Shallow eutrophic waters—saline la-
goons, saltpans, alkaline lakes.

0000

@)

2. Humpback Mahseer
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IUCN: Critically Endangered

Key Trait: Largest freshwater fish in India.
Distribution: Cauvery River basin (Western
Ghats).

Endemic river basin species; flagship for river
conservation.

00O

ENVIRONMENT

IUCN: Least Concern

Also known as: Deccan/Black Mahseer

Habitat: Fast-flowing rocky streams; also rivers,
lakes, reservoirs.

Distribution: Deccan Peninsula, Cauvery basin,
Sri Lanka.

3. Golden Mahseer

©)
©)

o

IUCN: Endangered

Key Trait: Large, golden-coloured, prized sport
fish.

Distribution: Indus, Ganges, Brahmaputra river
basins.

©)

4. Wagur

IUCN: Endangered

Key Trait: Walking catfish (air-breathing; can
move short distances on land).

Habitat: Freshwater, brackish waters, flooded
rice fields.

Distribution: India, Nepal, Bangladesh.

5. Blue-finned Mahseer

6. Helicopter Catfish

0000

Reptiles - Important Species

IUCN: Vulnerable

Key Trait: Large freshwater catfish.

Habitat: Freshwater bodies; also tidal waters.
Distribution: South & Southeast Asia.

1. Asian Giant Tortoise

0000

@)

IUCN: Critically Endangered (CR)

WPA, 1972: Schedule I

Key Feature: Largest tortoise in mainland Asia.
Distribution: Bangladesh, India, Indonesia, Ma-
laysia.

Threats (implicit UPSC angle): Habitat loss, hunt-
ing, illegal trade.
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Star Tortoise

IUCN: Vulnerable (VU)

WPA, 1972: Schedule I

Key Feature: Medium-sized tortoise with star-pat-
terned shell.

Distribution: India south of West Bengal & Guja-
rat (dry scrub, semi-arid zones).

High illegal pet trade pressure.

Plants - Important Species

1.

Indian Rosewood

QO IUCN: Vulnerable (VU)

O Key Features: Large evergreen tree of low-eleva-
tion monsoon forests; sub-populations can be
deciduous.

Q Distribution: Tamil Nadu, Karnataka, Andhra
Pradesh, Uttar Pradesh, Sikkim.

QO UPSC Angle: Over-exploitation for timber.

2. North Indian Rosewood

O IUCN: Least Concern (LC)

O Key Features: Fast-growing, hardy, medium-
large deciduous tree.

O Distribution: Indian subcontinent & southern
Iran; native to Himalayan foothills.

3. Schedule III Plants (WPA, 1972)

(Regulated exploitation & trade)

Scientific Name

Common Name

Strobilanthes kunthianus

Neelakurinji

Coptis teeta

Gold thread / Mishmi teeta

Coscinium fenestratum

Tree turmeric

Taxus wallichiana

Common yew

Vanda coerulea

Blue vanda

Ipsea malabarica

Daffodil orchid

Podophyllum hexandrum

Indian podophyllum

Dolomiaea costus

Kuth

Invasive Species (India)

B Invasive Plant Species

o

Non-native plants that establish, spread rapidly,
and cause ecological/economic harm.

1. Acacia (Australian Acacia)

O
O

o

Origin: Africa & Australia

Key Traits: Evergreen, drought-resistant; deep
root system, thorny leaves reduce water loss.
Impact: Rapid canopy formation suppresses na-
tive flora; tannin production degrades soil; major
habitat destruction in Western Ghats.

2. Billygoat Weed (Ageratum)

O
O

o

Origin: Tropical America

Notes: Medicinal uses, but invasive outside na-
tive range.

Impact: Considered a moderate weed in rice cul-
tivation in Asia.

3. Carrot Grass (Congress Grass / Parthenium)

O
O
O

Origin: American tropics

Invasiveness: India, Australia, Africa.

Impact: Releases allelopathic chemicals sup-
pressing crops & pasture plants; causes allergies
in humans and livestock.

4. Eucalyptus

O
O

o

Origin: Australia

Traits: Fast-growing evergreen; medicinal; in-
sect-repellent properties.

Impact: Highly invasive outside native range,
rapid reproduction, reduces native biodiversity
and soil moisture.

5. Forked Fanwort

O
O
O

Origin: South America

Traits: Pink-flowering submerged aquatic plant.
Impact: Invasive in freshwater bodies; aquarium
escapee; displaces native aquatic plants.

6. Lantana

O
O
O

Origin: American tropics

Traits: Fast-spreading flowering shrub.

Impact: Outcompetes native species, reduces
biodiversity, invades pastures & crops; toxic to
livestock.

Nepenthes khasiana

Pitcher plant

Renanthera imschootiana

Red vanda

O
O

Mexican Prickly Poppy

Origin: Mexico
Traits: Drought-tolerant herb; thrives in poor
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soils. O Conservation Angle: Invasive populations under-

O Impact: Grows along roadsides & farms; seeds mine island ecosystem stability.

resemble mustard, leading to food adulteration PREVIOUS YEAR QUESTIONS

and poisoning.

8. Mikania micrantha Consider the following pairs: (CSE 2025)
O Origin: Americas
O Traits: Fast-growing perennial creeper. Plant Description
O Impact: Aggressively smothers vegetation in hu- s = -
mid regions, suppressing plant growth. 1 | Cassava Woody Shrub
9. Prosopis juliflora (Ganda Babool) 11 | Ginger Herb with pseudostem
O Origin: Mexico [IT | Malabar Spinach | Herbaceous climber
O Impact: Rapid spread in Africa, Asia, Australia;
depletes groundwater, suppresses native spe- 1V | Mint Annual Shrub
cies, hinders animal movement.
O India Focus: Introduced in Banni grasslands — V | Papaya Woody Shurb
water depletion, pasture degradation, drought
intensification. How many of the above pairs are correctly matched?

(a) Only two
(b) Only three
(c)  Onlyfour
(d) Allthe five

10. Water Hyacinth
QO Origin: South America
O Type: Free-floating perennial hydrophyte.
QO Invasiveness: One of the world’s worst invasive
weeds (Bangladesh—"German weed”, South Af-
rica—"Florida Devil", Sri Lanka—"Japanese Trou- Consider the following: ( CSE-2024)

ble"). 1. Carabid beetles
O Impact: Rapid growth chokes water bodies, de- 2. Centipedes
pletes oxygen, harms aquatic biodiversity—es- 3. Flies
pecially in polluted waters. ’ .
- - — - - 4. Termites
Invasive Fish & Amphibian Species (India)
5. Wasps

Parasitoid species are found in how many of the
above kind of organisms?

1. African Catfish
O Origin: Africa & Middle East

Q Key Traits: Nocturnal, air-breathing catfish; sur- (@) Onlytwo
vives in turbid, low-oxygen waters. (b)  Only three
O Habitat: Freshwater lakes, rivers, swamps; ille- (c) Onlyfour
gally bred in polluted ponds. (d) Al five
O Threats/Impacts:
= Voracious carnivore — preys on native fish
& amphibians. Consider the following statements:  (CSE-2024)
= Severe biodiversity loss in inland waters. Statement-I: The Indian Flying Fox is placed under
O Banned by Government of India (2000) on health the "vermin" category in the Wild Life (Pl‘OtCCtiOn)
& environmental grounds (ban on breeding, Act, 1972.
transport, sale). Statement-I1I: The Indian Flying Fox feeds on the
blood of other animals.
2. Indian Bullfrog Which one of the following is cotrect in respect of
Q Origin: South & Southeast Asia the above statements?

O Key Traits: Large frog with long, forked tongue.
O Distribution (Introduced): Maldives, Madagascar,

Andaman Islands. . .
O Threats/Impacts: (b) Both Statement-1 and Statement-11 are correct, but

Statement-11 does not explain Statement-1

(a) Both Statement-I and Statement-II are correct and
Statement-11 explains Statement-1

m  Predation on native fish, lizards, frogs. ) B L
. . . (c) Statement-1is correct, but Statement-II is incorrect
= Disrupts food webs, threatening local bio- . - " v

diversity (d) Statement-lisincorrect, but Statement-11is correct
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The organisms ''Cicada, Froghopper and Pond
skater' are: (CSE-2024)

(a) Birds
(b) Fish
(c) Insects

(d) Reptiles

Consider the following statements:  ( CSE-2024)
1. Lions do not have a particular breeding season.

2. Unlike most other big cats, cheetahs do not
roar.

3. Unlike male lions, male leopards do not
proclaim their territory by scent marking.

Which of the statements given above are correct?

(a) land2only (b) 2and 3 only

(d) Tand3only (d)1,2and 3

Consider the following statements: ~ (CSE -2023)

Statement-I:Marsupials are not naturally found in

India.

Statement-1I: Marsupials can thrive only in montane

grasslands with no predators.

Which one of the following is correct in respect of

the above statements?

(a) Both Statement-I and Statement-II are correct and
Statement-11 1s the correct explanation for
Statement-1

(b) Both Statement-I and Statement-11 are correct and
Statement-I1 is not the correct explanation for
Statement-I

(c) Statement-lis correct but Statement-1lisincorrect

(d) Statement-lisincorrectbut Statement-1lis correct

Which one of the following shows a unique
relationship with an insect that has coevolved with it
and that is the only insect that can pollinate this tree?
(CSE-2024)

(a) Fig
(b) Mahua

(c) Sandalwood
(d) Silk cotton

Consider the following fauna: ( CSE -2023)
1. Lion-tailed Macaque

2. Malabar Civet

3. SambarDeet

How many of the above are generally nocturnal or
most active after sunset?

(a) Onlyone
(b) Oanlytwo
(c) Allthree
(d) None

Consider the following: ( CSE-2024)
1.  Butterflies

2. Fish

3. Frogs

How many of the above have poisonous species
among them?

(a) Onlyone
(c) Allthree

(b) Only two
(d) None

Which of the following organisms perform waggle
dance for others of their kin to indicate the direction
and the distance to a source of their food?

(CSE -2023)

(a) Butterflies
(b) Dragontlies
(c) Honeybees
(d) Wasps

Consider the following: ( CSE-2024)

1. Cashew

2. Papaya

3. Redsanders

How many of the above trees are actually native to
India?

(a) Oanlyone

(b) Onlytwo

(c) Allthree

(d) None

Consider the following statements:  ( CSE -2023)

1. Some mushrooms have medicinal properties.

2. Some mushrooms have psycho- active
properties.

3. Some mushrooms have insecticidal properties.

4. Some mushrooms have biolumi- nescent
properties.

How many of the above statements are correct?

(b) Onlytwo

(d) Allfour

(a) Oanlyone
(c) Only three
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Consider the following statements regarding the
Indian squirrels : (CSE -2023)

1. They build nests by making burrows in the
ground.

2. They store their food materials like nuts and
seedsin the ground.

3. Theyare omnivorous.
How many of the above statements are correct?

(a) Onlyone (b) Only two

Certain species of which one of the following
organisms are well known as cultivators of fungi?
(CSE)2022

(a) Ant

(b) Cockroach

(c) Crab

(d) Spider

(c) Allthree (d) None
Consider the following statements:  ( CSE -2023)
1. Some microorganisms can grow in

environments with temperature above the
boiling point of water.

2. Some microorganisms can grow in
environments with temperature below the
freezing point of water.

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

How many of the above statements are correct?

(a) Onlyone

(b) Oanly two
(c) Allthree
(d) None

With reference to 'Red Sanders’, sometimes seen in
the news, consider the following statements:

(CSE)2016

1. Itisatree species foundin a part of South India.

2. It is one of the most important trees in the
tropical rain forest areas of South India.

Which of the statements given above is/are correct?

(a) lonly (b) 2only

(c) Bothland2 (d) Neither1nor2

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? (CSE -2023)

(a) Fishing cat

(b) Orangutan

(c) Otter

(d) Slothbear

Which of the following is nota bird ?
(CSE)2022

(a) Golden Mahseer

(b) Indian Nightjar

(c) Spoonbill

(d) White Ibis

21. Consider the following pairs: ( CSE)2019

Wildlife Naturally Found In

1 | Blue-finned Mahseer Cauvery River

2 | Irrawaddy Dolphin Chambal River

3 | Rusty-Spotted Cat Eastern Ghats

Which of the pairs above ate correctly matched?
(a) landZ2only (b) 2and3only
(¢) land3only (d) 1,2and3

In the nature, which of the following is/are most
likely to be found surviving on a surface without soil?

(CSE)2021
1. Fern

2.  Lichen
3. Moss

4.  Mushroom

Select the correct answer using the code given below.
(a) land4only (b) 2only

(c) 2and3 (d) 1,3and4

Which of the following are detritivores?

(CSE)2021

Earthworms

Jellyfish

Millipedes

Seahorses

Woodlice

Select the correct answer using the code given below.
(a) 1,2and4only (b) 2,3,4and5only

(¢) 1,3and5only (d) 1,2,3,4and5

I

Which one of the following is a filter feeder?
(CSE)2021

(a) Catfish

(b)  Octopus

(c) Opyster

(d) Pelican
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Consider the following animals: (CSE)2021
1. 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) land2

(¢) 3only

(b) 2only
(d) 1and3

With reference to Indian elephants, consider the
following statements: ( CSE)2020

1.  Theleaderof an elephant group is female.

2. The maximum gestation period can be 22
months,

3. An elephant can normally go on calving till the
age of 40 years only.

4. Among the States in India, the highest elephant
population isin Kerala,

Which of the statements given above is/are correct?

() land2only (b) 2and4only

() 3only (d) 1,3and4only

Consider the following kinds of organisms:

(CSE)2021

1. Copepods

2. Cyanobacteria

3. Diatoms

4.  Foraminifera
Which of the above are primary producers in the
food chains of oceans?

(a) land2 (b) 2and3

(¢) 3and4 (d) land4

With reference to India's biodiversity, Ceylon
frogmouth, Coppersmith Barbet, Gray-chinned
minivet and White-throated redstart are

(CSE)2020
(a) Birds

(b) Primates
(¢) Reptiles

(d)  Amphibians

Which one of the following is used in preparing a
natural mosquito repellent? (CSE)2021

(a) Congressgrass
(b) Elephant grass
(c) Lemongrass

(d) Nutgrass

Consider the following statements: ~ (CSE)2019
1.  Asiaticlionis naturally found in India only.

2. Double-humped camel is naturally found in

India only.
3. One-horned rhinoceros is naturally found in
Indiaonly.
Which of the statements given above is/atre correct?
(a) lonly (b) 2only
(c) land3only (d) 1,2and3

Consider the following statements:  (CSE)2021

1. Moringa (drumstick tree) is a leguminous
evergreen tree.

2. Tamarind treeis endemicin South Asia.

3. In India, most of the tamarind is collected as
minor forest produce.

4. Indiaexports tamarind and seeds of moringa.

5. Seeds of moringa and tamarind can be used in
the production of biofuels,

Which of the statements given above are correct?
(a) 1,2,4and5 (b) 3,4and5
(c) 1,3and4 (d)

1,2,3and 5

Consider the following statements: ~ (CSE)2019

1.  Some species of turtles are herbivores.

2. Some species of fish are herbivores.

3. Some species of marine mammals are
herbivores.

4. Some species of snakes are viviparous

Which of the statements given above are correct?

(a) land3only (b) 2,3and4only

(c) 2and4only (d) 1,2,3and4

Recently, there was a growing awareness in our
country about the importance of Himalayan nettle
(Girardinia diversifolia) because it is found to be a
sustainable source of (CSE -2019)

(a) anti-malariadrug

(b) biodiesel

(¢) puplforpaperindustry

(d) textile fibre
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Why is a plant called Prosopis juliflora often
mentioned in news? ( CSE)2018

(a) Itsextractiswidelyusedin cosmetics.

(b) It tends to reduce the biodiversity in the area in
which it grows.

(c) Itsextractisusedin the synthesis of pesticides.

(d) Noneof theabove

Due to some reasons, if there is a huge fall in the
population of species of butterflies, what could be it
likely consequences/consequences? (CSE)2017

1. Pollination of some plants could be adversely
affected.

2. There could be a drastic increase in the fungal
infections of some cultivated plants.

3. Itcould lead to a fall in the population of some
species of wasps, spiders and birds.

Select the correct answer using the code given below:

(a) lonly (b) 2and3only

(c) land3only (d) 1,2and3

Recently, our scientists have discovered a new and
distinct species of banana plant which attains a
height of about 11 meters and has orange-coloured
fruit pulp. In which part of India has it been
discovered? (CSE)2016

(a) Andaman Islands

(b) Anaimalai Forests

(c) Maikala Hills

(d) Tropical rain forests of northeast

Recently for the first time in our country, which of
the following States has declared a particular
butterfly as 'State Butterfly'? ( CSE)2016

(a)  Arunachal Pradesh

(b) Himachal Pradesh

(¢) Karnataka

(d) Maharashtra

If you want to see gharials in their natural habitat,
which one of the following is the best place to visit?

(CSE)2017

(a) Bhitarkanik Mangroves
(b) Chambal River

(c) Pulicate Lake

(d) DeeporBeel

With reference to 'dugong', a mammal found in
India, which of the following statements is/are
correct? (CSE)2015

1. Itis a herbivorous marine animal.
2.  Itisfound along the entire coast of India

3. Itis given legal protection under Schedule 1 of
the Wildlife (Protection) Act, 1972.

Select the correct answer using the code given below.
(a) land2 (b) 2only
() Tland3 (d) 3only

In which of the following regions of India are you
most likely to come across the 'Great Indian
Hornbill' inits natural habitat? ( CSE)2016

(a) Sand deserts of northwest India

(b) Higher Himalayas of Jammu and Kashmir
(c) Saltmarshes of western Gujarat

(d) Western Ghats

Which one of the following is the national aquatic
animal of India? (CSE)2015

(a) Saltwater crocodile
(b) Olive ridley turtle
(c) Gangetic dolphin
(d) Gharial

What is/are unique about 'Kharai camel', a breed
foundinlIndia?  (CSE)2016

1. It is capable of swimming up to three
kilometres in seawater.

2. Itsurvives by grazing on mangroves.
3. Itlivesinthe wild and cannot be domesticated.
Select the correct answer using the code given below:

(b) 3only
(d) 1,2and3

(a) land2only
(c) Tland3only

Other than poaching, what are the possible reasons

for the decline in the population of Ganges River

Dolphins? (CSE)2014

1.  Construction of dams and barrages onrivers

2. 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 code given below.

(a) land2only (b) 2and3only

(c) 1,3and4only (d) 1,2,3and4
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Consider the following:  (CSE)2014
1. Bats

2. Bears

3. Rodents

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

(a) land2only
(b) 2only
(c) 1,2and3

(d) Hibernation cannotbe observed in any of theabove

Consider the following animals: ( CSE)2013

1. Seacow

2. Seahorse

3. Sealion

Which of the above is/are mammal/mammals?
(b) land3only

(d) 1,2and3

(a) 1lonly
(¢) 2and3only

If you walk through countryside, you are likely to see
some birds stalking alongside the cattle to seize the
insects, disturbed by their movement through
grasses.

Which of the following is/are such bird/birds? (
CSE)2014

1.  Painted Stork

2. Common Myna

3. Black-necked Crane

Select the correct answer using the code given below.
(a) land2 (b) 2only

() 2and3 (d) 3only

Consider the following organisms ( CSE)2013

1. Agaricus

2. Nostoc

3. Spirogyra

Which of the above is / are used as biofertilizer /
biofertilizers
(a land2
() 2and3

(b) Zonly
(d) 3only

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

(CSE)2014

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

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

(c) The leaf extract of this plant has the properties of
anti-histamines

(d) Itisasourceof high quality biodiesel

In which of the following States is lion-tailed
macaque found in its natural habitat? ( CSE)2013

1. Tamil Nadu

2.  Kerala

3. Karnataka

4. AndhraPradesh

Select the correct answer using the codes given
below.

(a) 1,2and3only
(¢) 1,3and4only

(b) 2only
(d) 1,2,3and4

Among the following organisms, which one does not
belong to the class of other three? (CSE)2014

(a) Crab
(b) Mite
(c) Scorpion

(d) Spider

Consider the following fauna of India: (CSE)2013
1. Gharial

2.  Leatherback turtle

3. Swampdeer

Which of the above is/are endangered?

() landZ2only (b) 3only

(c) 1,2and3 (d) None
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Government of India encourages the cultivation of

'sea buckthorn' What is the importance of this

plant?  (CSE)2012

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

2. Itisarichsource of biodiesel.

3. It has nutritional value and is well-adapted to
live in cold areas of high altitudes.

4. Itstimberis of great commercial value.

Which of the statements given above is /are correct?

(a) lonly (b) 2,3and4only

(¢) land3only (d) 1,2,3and4

Consider the following : (CSE)2012

1. Black-necked crane

2.  Cheetah

3. Flyingsquirrel

4. Snowleopard

Which of the above are naturally found in India?
(a) 1,2and3only (b) 1,3and4only

(c) 2and4only (d) 1,2,3and4

Consider the following kinds of organisms:

(CSE)2012
1. Bat

2. Bee

3. Bird

Which of the above is/ate pollinating agent/agents?
(a) land2only (b) 2only
(c) land3only (d) 1,2and3

Vultures which used to be very common in Indian

countryside some years ago are rarely seen

nowadays. This is attributed to (CSE)2012

(a) thedestruction of their nesting sites by new invasive
species

(b) a drug used by cattle owners for treating their
diseased cattle

(c) scarcity of food available to them

(d) a widespread, persistent and fatal disease among
them

Which one of the following groups of animals
belongs to the category of endangered species?

(CSE)2012

(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

Two important rivers - one with its source in
Jharkhand (and known by a different name in
Odisha), and another, with its source in Odisha -
merge at a place only a short distance from the coast
of Bay of Bengal before flowing into the sea. This is
an important site of wildlife and biodiversity and a
protected area. Which one of the following could be
this? ( CSE)2011

(a) Bhitarkanika

(b) Chandipur-on-sea
(c) Gopalpur-on-sea
(d) Simlipal

What is the difference between the antelopes Oryx

and Chiru? (CSE)2012

(a) Oryxisadapted 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 forits musk

() Oryx exists in western India only whereas Chiru
exists in north-cast India only

(d) None of the statements (a), (b) and (c) given above is
correct

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 of its habitat. Which one of the
following could be that animal? ( CSE)2011

(a) Indianwild buffalo

(b) Indianwild ass

(c) Indianwild boar

(d) Indiangazelle

Which one of the following is not a site for in-situ
method of conservation of flora? (CSE)2011

(a) Biosphere Reserve

(b) Botanical Garden

(c) National Park

(d) Wildlife Sanctuary
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9 PROTECTED AREAS IN INDIA

National Parks in India

NATIONAL PARKS OF INDIA
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B Biosphere Reserves

INDIA

Elephant Reserves

South Arunachal - ER
Dihing Patkai - EF
Kaziranga - Karbi Anglong - ER

Deomali - ER
ngphan - ER
insiri-Lungding - ER

Badalkhol-Tamorpingte
Lemru - ER
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m  Tiger Reserves
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Ramsar Wetland Sites in India

JAMMU AND KASHMIR

- Hokersar Wetland

+ Hygam Wetland Conservation Reserve

+ Shallbugh Wetland Conservation Reserve
+ Surinsar-Mansar Lakes

+ Wular Lake HARYANA
+ Sultanpur National Park
+ Bhindawas Wildlife Sanctuary
PUNJAB

+ Beas Conservation Reserve

+ Harike Wetland

« KanijliWetland

+ Keshopur-Miani Community Reserve
+ Nangal Wildlife Sanctuary

« RoparWetland

RAJASTHAN

+ Keoladeo National Park
+ Sambhar Lake

GUJARAT

« Khijadiya

+ Nalsarovar

« Thol Lake

+ Wadhvana \Wetland

MADHYA PRADESH

+ Tawa Reservoir (latest)
+ BhojWetland

+ Sakhya Sagar

- Sirpur Lake

+ Yashwant Sagar

MAHARASHTRA

« LonarLake,
+ Nandur Madhameshwar
+ Thane Creek

« Nanda Lake

KARNATAKA
+ Ranganathittu Bird Sanctuary

KERALA

« AshtamudiWetland
« Sasthamkotta Lake

+ Vembanad-Kol Wetland

LADAKH
« TsoKar
- Tsomoriri Lake
HIMACHAL PRADESH

- Chandra Taal
» Pong Dam Lake
« Renuka Lake

ENVIRONMENT

UTTAR PRADESH

- Bakhira Sanctuary

+ HaiderpurWetland

+ Nawabganj Bird Sanctuary

« Parvati Arga Bird Sanctuary
Saman Bird Sanctuary
Samaspur Bird Sanctuary

- Sandi Bird Sanctuary

+ Sarsai Nawar Jheel
+ SurSarovar
- Upper Canga River

UTTARAKHAND
- AsanBarrage

4

BIHAR
« Kanwar Lake

b

ASSAM
- DeeporLake

TRIPURA

« Rudrasagar Lake

MANIPUR
» Loktak Lake

MIZORAM
« Pala Wetland

WEST BENCAL

« Ast Kolkata Wetlands
+ Ansupa Lake « Sundarban Wetland
« Bhitarkanika Mangroves
+ Chilika Lake
+ Hirakud Reservoir
« Satkosia Gorge

« Tampara Lake

ANDHRA PRADESH
+ Kolleru Lake

TAMIL NADU

+ Nanjarayan Bird Sanctuary (latest)
Kazhuveli Bird Sanctuary (latest)
- Chitrangudi Bird Sanctuary
Gulf of Mannar Marine Biosphere Reserve
Kanjirankulam Bird Sanctuary
« Karikili Bird Sanctuary
Koonthankulam Bird Sanctuary
Pallikarnai Marsh Reserve Forest
» Pichavaram Mangrove
Point Calimere Wildlife and Bird Sanctuary
« Suchindram Theroor Wetland Complex
« Udhayamarthandapuram Bird Sanctuary
Vadavur Bird Sanctuary
+ Vedanthangal Bird Sanctuary
Vellode Bird Sanctuary
Vembannur Wetland Complex
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National Parks & Related Protected Areas (India)

B Constitutional & Legal Status

QO Wildlife — Concurrent List

O Schedule — 7th Schedule

O Governed mainly under Wildlife (Protection) Act,
1972 (WPA, 1972)

B Categories of Protected Areas

1. Tiger Reserve (TR)
O Legal basis: WPA, 1972
QO Objective: Tiger conservation
Q Structure:

= Core area — National Park / Sanctuary (in-
violate)

= Buffer area — Sustainable use
Special focus: Particular species (Tiger)
More human interference allowed (compared to
NP)
Q Total: ~56-57 TRs (as marked)

Q
Q

© Community & Conservation Reserves

5. Community Reserve

Legal basis: WPA, 1972 (Amended)
Area type: Private / community-owned
Inhabited by people

Declared with community consent
Maximum number in Nagaland

Acts as buffer / corridor

000000

6. Conservation Reserve

Legal basis: WPA, 1972

Area type: Government-owned
Uninhabited

Purpose: Linkage between Protected Areas
Surrounds National Parks / Sanctuaries
Numbers (approx.):

00000

m  Conservation Reserves — ~85

= Community Reserves —» ~117
O Used by local communities, but ownership differs

B Key Comparative Keywords

2. Wildlife Sanctuary

Legal basis: WPA, 1972

Declaration: By State Government
Focus: Protection of particular species
Limited human activities permitted
Total: ~567

Rules: Less strict than National Parks

00000

3. National Park

Legal basis: WPA, 1972

Declaration: By State, but Centre involved in al-
terations

Focus: Ecosystem-level protection

No grazing / private rights

Strict protection rules

Total: ~106

Human interference: Minimal to nil

(ON©)

0000

4. Biosphere Reserve
O Recognition: UNESCO - Man & Biosphere (MAB)
Programme
O Declaration: Centre
O Objective:
= Biodiversity conservation
= Sustainable development

® | ocal community participation
QO Zonation:

= Core
= Buffer

= Transition
India has 18 Biosphere Reserves

O
QO 12included in UNESCO MAB list (as of 2020)

O NP vs Sanctuary:
= NP — stricter, ecosystem-based, no rights

m  Sanctuary — species-based, some rights
allowed
O TRvs NP:

= TR — species-specific (Tiger), buffer allows
use

= NP — no buffer-use, highest protection
O Community vs Conservation Reserve:

= Community — private/community land, in-
habited

= Conservation — govt land, uninhabited

National Parks & Tiger Reserves (State-wise)

1. Ladakh (UT)
< Important National Parks
QO Hemis National Park
= largest NP in India
= landscape: Cold desert, Trans-Himalayan
= Rivers: Indus system
= Fauna:

¢ Snow Leopard (VU) - flagship species

¢ Tibetan wolf, Eurasian brown bear
= Flora: Alpine & steppe vegetation
& Rivers

QO Indus River
O Markha River (tributary of Indus)
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2. Uttarakhand
O Jim Corbett National Park

= India’s oldest NP
= River: Ramganga
= Highest tiger density in India
= Fauna: Bengal tiger, Asian elephant
O Rajaji Tiger Reserve
= Acts as elephant corridor
= Species:
¢ Asian Elephant (EN)
¢ Chital, leopard
O Valley of Flowers National Park
= UNESCO World Heritage Site
= Famous for endemic alpine flowers
= Fauna:

¢ Asiatic black bear

¢ Snow leopard (rare)
QO Nanda Devi National Park
= UNESCO WHS
= High-altitude Himalayan ecosystem
& Special Species
Q Kasturi (White-bellied Musk Deer - EN)
= Found in Uttarakhand

=  Habitat: Phytogeographic Himalayan re-

gion

ENVIRONMENT

Haryana
< National Park

QO Sultanpur National Park
= Wetland ecosystem
= Important bird habitat
= Migratory species:

¢ Siberian Crane (CE - historical sightings)

3. Himachal Pradesh
< Important National Parks
O Great Himalayan National Park
= UNESCO WHS
= River: Tirthan

= Flora: Alpine & temperate forests
O Pin Valley National Park

= Region: Cold desert
= Part of Cold Desert Biosphere Reserve

= Fauna: Snow leopard
O Khirganga National Park

= Himalayan ecosystem
QO Inderkilla National Park

= Smallest NP of Himachal
QO Simbalbara National Park

®  Located in Shivalik foothills
= Fauna: Sambar (VU), goral
© Geographic Notes

O Pin Valley — Cold desert (Trans-Himalayan)
O Simbalbara — Shivalik range

Uttar Pradesh

©® Key Protected Areas

O Dudhwa National Park
= Terai ecosystem
=  Fauna:
¢ Swamp deer (Barasingha)
¢ Tiger, rhinoceros (reintroduced)
O Pilibhit Tiger Reserve
= Part of Terai Arc Landscape

= Important for tiger conservation
O Kishanpur Wildlife Sanctuary

= Associated with Dudhwa landscape

© Special Note

O Amangarh Tiger Reserve
= Buffer of Corbett landscape

High-Yield Comparisons

Hemis NP — Largest NP, Snow leopard

Jim Corbett NP — Oldest NP, highest tiger density
Great Himalayan NP — UNESCO, Tirthan River
Valley of Flowers — Endemic alpine flora

Pin Valley NP — Cold desert NP

Simbalbara NP — Shivalik ecosystem

Dudhwa NP — Terai grasslands, Barasingha

000000

Rajasthan

& Protected Areas

O Sariska National Park
= Also declared Sariska Tiger Reserve

= Earlier local extinction of tiger, later rein-
troduction
O Ranthambore Tiger Reserve

= Includes Ranthambore NP, Sawai Mansin-
gh Sanctuary

= Famous for tiger sightings
O Mukundra Hills Tiger Reserve

= Newer TR in south-eastern Rajasthan
O Keoladeo Ghana National Park (Bharatpur)

= UNESCO World Heritage Site
= Wetland ecosystem
= Migratory birds:
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¢ Siberian Crane (CE - historical)
¢ Sarus Crane (VU)
O Desert National Park
= Habitat of Great Indian Bustard (CR)
& Important Note
O Ramgarh Vishdhari TR
= Recently notified

®m  Acts as corridor between Ranthambore &
Mukundra

7. Assam
< National Parks & Tiger Reserves
O Kaziranga National Park
= UNESCO WHS

= Highest population of One-horned Rhinoc-
eros (VU)

= Also known for tigers
O Manas National Park

= UNESCO WHS + Tiger Reserve

= River: Manas (tributary of Brahmaputra)
O Orang National Park

= (Called “Mini Kaziranga”
Q Nameri National Park

= River: Jia-Bharali

= Important bird area
O Dibru-Saikhowa National Park

= Floodplain ecosystem

= Species: White-winged wood duck (EN)
O Raimona National Park

= Part of Bodoland landscape

< Aquatic & Endemic Species
O Assam Roofed Turtle (EN) - Brahmaputra basin
O Ganges River Dolphin (EN) - Brahmaputra
O Golden Langur (EN) - Manas landscape

8. Arunachal Pradesh
© Protected Areas
O Namdapha National Park
= India's easternmost NP
= Only NP with four big cats
= River: Noa-Dihing
O Mouling National Park
= Alpine & subtropical forests
& Species

Q Red Panda (EN)
O Snow Leopard (higher altitudes)

9. Bihar
& Protected Area

O Valmiki National Park
= Only NP of Bihar
= River: Gandak
= landscape: Terai Arc
& Species

QO Indian Rhinoceros (VU) (occasional movement)
O Ganges River Dolphin (EN)

10. Nagaland
O Intanki (Ntangki) National Park

= Species: Hoolock Gibbon (EN)
O No Tiger Reserve in the state

11. Manipur
O Keibul Lamjao National Park

= World's only floating national park
= | oktak Lake
= Species:

¢ Sangai (Brow-antlered deer - EN)

12. Meghalaya

© Protected Areas
O Balpakram National Park

= Canyon-like landscape
O Nokrek National Park

= UNESCO Biosphere Reserve
= Citrus gene pool

& Species
QO Red Panda (EN)
Q Asian Golden Cat (NT)

© Important River - NP Pairings

Indus River — Hemis NP (Ladakh)
Rinnay / Kibber River — Kishtwar region
Ramganga River — Jim Corbett NP
Brahmaputra River — Kaziranga, Manas
Tirthan River — Great Himalayan NP
Gandak River — Valmiki NP

Eastern & North-Eastern India

13. Mizoram

C000O0O0

& Protected Areas
QO Murlen National Park

= River: Tuipui
= Ecosystem: Tropical evergreen forest
= Species:
¢ Byth's Tragopan (VU)
¢ Hume's Pheasant (NT)
O Phawngpui (Blue Mountain) National Park
= Also called Blue Mountain NP
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= Highest peak of Mizoram
O Dampa Tiger Reserve

= largest PA in Mizoram
= Dense forest cover

14. Tripura
© Protected Areas
O Clouded Leopard National Park
= Only NP of Tripura

= Flagship species: Clouded Leopard
O Rajbari (Trishna) Wildlife Sanctuary

®  Species:

¢ Gaur (VU)

ENVIRONMENT

O Teesta
QO Torsa
O Jaldhaka
O Raidhak
QO Sankosh

15. Sikkim

© Protected Areas
O Khangchendzonga National Park

= UNESCO World Heritage Site
®  Species:
¢ Snow Leopard

¢ Red Panda (EN)
= High-altitude Himalayan ecosystem

17. Gujarat (No Tiger Reserve)

< National Parks & Sanctuaries

Q Gir National Park

= Only habitat of Asiatic Lion (EN)
QO Blackbuck National Park (Velavadar)

= Species:
¢ Blackbuck

¢ Lesser Florican (CR)
Q Marine National Park
®  Location: Gulf of Kachchh

= Coral reefs, mangroves
QO Vansda National Park

= Southern Gujarat, moist deciduous forest
O Wild Ass Sanctuary (Little Rann of Kutch)

®  Species:

¢ Indian Wild Ass (EN)

16. West Bengal
& Protected Areas
O Sundarbans National Park
= UNESCO WHS
= Largest mangrove ecosystem
= Species:

¢ Royal Bengal Tiger (mangrove adapta-

tion)
QO Buxa National Park

= Near Bhutan border

= Elephant corridor
O Jaldapara National Park

= Species:
¢ One-horned Rhinoceros (VU)
O Gorumara National Park
= Rhino habitat

= Riverine grasslands
O Neora Valley National Park

= Dense forest, eastern Himalaya
O Singalila National Park

= |ocation of Sandakphu
®  Species:
¢ Red Panda (EN)

& Rivers Mentioned

18. Madhya Pradesh (Tiger State)
©® Major Tiger Reserves / NPs

QO KanhaTR
= Species:
¢ Hard-ground Barasingha (EN)
O Bandhavgarh TR

= Highest tiger density (frequent claim)
QO PenchTR

= Inspiration for Jungle Book
O Satpura TR

= Central Indian Highlands
QO PannaTR

= River: Ken

m  Successful tiger reintroduction
Sanjay-Dubri TR
Madhav National Park
Kuno National Park

00O

m  Cheetah reintroduction site

19. Chhattisgarh
& Protected Areas

Q Indravati National Park (TR)
= River: Indravati
= Species:

+ Wild Buffalo (EN)
O Kanger Valley National Park
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®  Limestone caves

= River: Kanger
QO Guru Ghasidas National Park

= Northern Chhattisgarh
O Udanti-Sitanadi Tiger Reserve

= Wild buffalo habitat

< High-Yield Species-Place Mapping

Byth's Tragopan — Murlen NP (Mizoram)
Hume's Pheasant — Murlen NP

Clouded Leopard — Tripura NP

Red Panda — Sikkim, Singalila (WB)
Asiatic Lion — Gir (Gujarat)

Indian Wild Ass — Little Rann of Kutch
Hard-ground Barasingha — Kanha TR
Wild Buffalo — Indravati NP

Eastern-Southern India

20. Odisha

(ONONONONONONONG)

© Protected Areas
O Similipal Tiger Reserve

= Part of Mayurbhanj Biosphere Reserve
= |andscape: Sal forests, plateau
= Rivers: Budhabalanga, Baitarani

= Species: Tiger, elephant
O Bhitarkanika National Park

= Not a Tiger Reserve
= Mangrove ecosystem
®  Species:
¢ Olive Ridley Sea Turtle

¢ Saltwater crocodile

= Nearby coast: Gahirmatha Beach (mass
nesting)
O Satkosia Tiger Reserve

= Gorge of Mahanadi River

21. Andhra Pradesh
© Protected Areas
O SriVenkateswara National Park
= Eastern Ghats
= Species:
¢ Yellow-throated Bulbul (VU)
¢ Sloth bear
O Papikonda National Park
= Along Godavari River
= Species:
¢ Indian Giant Squirrel
O Nallamala Forest Region
® Includes Nagarjunasagar-Srisailam Tiger

Reserve

= One of India’s largest TRs

22. Kerala

& Protected Areas

O Silent Valley National Park

= Tropical evergreen forest

= Species:

¢ Lion-tailed Macaque (EN)

O Periya

r Tiger Reserve
River: Periyar

= Species:

Indian Elephant (EN)
QO Eravikulam National Park

*

®  Species:

*

@)

(ONONONG)

Nilgiri Tahr (EN)

Anamudi Shola NP

High-altitude shola ecosystem

Mathikettan Shola NP
Pampadum Shola NP
Silent Valley-Nilgiri Biosphere linkage
Parambikulam Tiger Reserve

Rich tribal participation
Part of Western Ghats

23. Karnataka

< Protected Areas
O Bandipur Tiger Reserve

u
O Nagar

Part of Nilgiri Biosphere Reserve

hole Tiger Reserve
River: Kabini
Species:

¢ Elephant, tiger
O Kali (Anshi-Dandeli) Tiger Reserve

& Special S

Evergreen & moist deciduous forests
O Bannerghatta National Park

Near Bengaluru
Not a Tiger Reserve

pecies

O Lion-tailed Macaque (EN) - Western Ghats en-

demic

24. Jharkhand

& Protected Areas
QO Betla National Park

[ |
Q Palam

Chotanagpur plateau

u Tiger Reserve
River: North Koel
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= Dry deciduous forest
O Hazaribagh Wildlife Sanctuary

= Rocky terrain

25. Telangana

& Protected Areas
O Kawal Tiger Reserve

= Northern Telangana
O Amrabad Tiger Reserve

®  largest TR in Telangana

= Part of Nallamala forests
O Nagarjunasagar-Srisailam TR

m  Shared with Andhra Pradesh
O Mrugavani National Park
Q Mahavir Harina Vanasthali NP

& High-Yield Species-Place Mapping
O Olive Ridley Turtle - Gahirmatha / Odisha coast
QO Saltwater Crocodile — Bhitarkanika NP
O Lion-tailed Macaque — Silent Valley, Western
Ghats
Nilgiri Tahr — Eravikulam NP
Yellow-throated Bulbul — Sri Venkateswara NP
Indian Elephant — Periyar, Bandipur-Nagarhole
landscape

00O

© Rivers-Protected Area Linkages
Mahanadi — Satkosia TR

Godavari — Papikonda NP

Periyar — Periyar TR

Kabini — Nagarhole TR

North Koel — Palamu TR

Baitarani / Budhabalanga — Similipal TR

00000

ENVIRONMENT

¢ Nilgiri Tahr (EN)
O Anamalai (Indira Gandhi) Tiger Reserve

= Western Ghats

= Rich elephant-tiger habitat
Q Sri Villiputhur-Megamalai Tiger Reserve

= Source area for Vaigai
= Species:

¢ Grizzled Giant Squirrel (VU)

26. Tamil Nadu
< National Parks / TRs
O Guindy National Park
= Urban NP
= Species:
¢ Indian Star Tortoise (VU)
¢ Blackbuck
¢ Chital
O Mudumalai Tiger Reserve
= Part of Nilgiri Biosphere Reserve
= Corridor with Bandipur & Wayanad
®  Species:
¢ White-rumped Vulture (CR)
¢ Indian Vulture (CR)
O Mukurthi National Park
= High-altitude shola-grassland
= Species:

27. Andaman & Nicobar Islands (A&N)

©® National Parks

Saddle Peak NP - highest point in A&N
North Button NP

Middle Button NP

South Button NP

Rani Jhansi Marine NP

Mahatma Gandhi Marine NP

Mount Manipur (Mount Harriet) NP
Campbell Bay NP

Galathea NP

00000000

< Focus: Island biodiversity, coral reefs, marine
ecosystems

28. Goa
QO Mollem National Park

= Part of Bhagwan Mahavir Wildlife Sanctu-
ary

= |ocation of Dudhsagar Falls
= Important Western Ghats corridor

PREVIOUS YEAR QUESTIONS

Which one of the following is the best example of
repeated falls in sea level, giving rise to present-day
extensive marshland?  (CSE -2023)

(a) Bhitarkanika Mangroves
(b) Marakkanam Salt Pans
(c) NaupadaSwamp

(d) Rannof Kutch

Consider the following pairs : ( CSE)2014
Wetlands : Confluence of rivers

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

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

3. Kolleru Lake :Confluence of Musi and Krishna
Which of the above pairsis/are correctly matched?
(b) 2and3only

(d) 1,2and3

(a) 1only
(c) land3only
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With reference to India's Desert National Park,
which of the following statements are correct?

(CSE)
1. Itis spread over two districts.
2. Thereis no human habitation inside the Park.

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

Select the correct answer using the code given below:
(a) land2only (b) 2Zand3only
(c) 1land3only (d) 1,2and3

Consider the following areas: ( CSE)2012

1.  Bandipur
2. Bhitarkanika
3. Manas

4. Sunderbans

Which of the above are Tiger Reserves?

(@ landZ2only (b) 1,3and4only
(c) 2,3and4only (d) 1,2,3and4

Which of the following Protected Areas are located
in Cauvery basin? (CSE)2020

1. Nagarhole National Park

2. PapikondaNational Park

3. Sathyamangalam Tiger Reserve

4. Wayanad Wildlife Sanctuary

Select the correct answer using the code given below:
(a) landZ2only (b) 3and4only

() 1,3and4only (d) 1,2,3and4

Which of the following are the most likely places to
find the musk deer in its natural habitat? (CSE)2020

1.  Askot Wildlife Sanctuary

2.  Gangotri National Park

3. Kishanpur Wildlife Sanctuary

4. Manas National Park

Select the correct answer using the code given below:
(a) landZonly (b) 2and3only

(c) 3and4only (d) land4only

Among the following Tiger Reserves, which one has
the largest area under "Critical Tiger Habitat"?

(CSE)2020

(a) Corbett

(b) Ranthamborte

(c) Nagarjunsagar-Srisailam

(d) Sunderbans

Which one of the following National Parks lies
completely in the temperate alpine zone?(CSE)2019
(a) Manas National Park

(b) Namdapha National Park

(¢) Neora Valley National Park

(d) Valley of flowers National Park

Which one of the following protected areas is well-
known for the conservation of a sub-species of the
Indian swamp deer (Barasingha) that thrives well on
hard ground and is exclusively graminivorous?
(CSE)2020

(a) KanhaNational Park

(b) Manas National Park

(c) Mudumalai Wildlife Sanctuary

(d) TalChhapar Wildlife Sanctuary

Which one of the following National Parks has a
climate that varies from tropical to subtropical,
temperate and arctic?  (CSE)2015

(a) Khangchendzonga National park

(b) Nandadevi National Park

(c) Neora Valley National Park

(d) Namdapha National park

Consider the following pairs (CSE)2014

1. DampaTigerReserve : Mizoram

2. Gumti Wildlife Sanctuary : Sikkim

3. Saramati Peak:Nagaland

Which of the above pairs is /are correctly matched?
(b) 2Zand3only

(d) 1,2and3

(a) lonly
(c) Tland3only

Which of the following are in Agasthyamala

Bioshpehre Resetrve? (CSE)2019

(@) Neyyar, Peppara and Shendurney Wildlife
Sancturaies; and Kalakad Mundanthurai Tiger
Reserve

(b) Mudumalai Sathyamangalam and Wayanad Wildlife
Sanctuaries; and Silent Valley National Park

(c) Kaundinya, Gundla Brahmeswaram and Papikonda
Wildlife Sanctuaties and Mukurthi National Park

(d) Kawal and Sri Venkateshwara Wildlife Sanctuaries;
and Nagarjunasagar-Srisailam Tiger Reserve

Page154

PRAYAAS EDUCATION




ENVIRONMENT

Consider the following pairs ( CSE)2013

National Park
Park

1.  CorbettNational Park
2. Kaziranga National Park : Manas

3. Silent Valley National Park : Kaveri

Which of the above pairs is/ate correctly matched?
(a) land2 (b) 3only

(¢) land3 (d) None

River flowing through the

: Ganga

Which of the following National Parks is unique in
being a swamp with floating vegetation that
supports arich biodiversity? (CSE)2015

(a) Bhitarkanika National Park

(b) Keibul Lamjao National Park

(c) Keoladeo Ghana National park

(d) Sultanpur National park

In which one of the following States is the Pakhui
Wildlife Sanctuary located? (CSE)2018

(a)  Arunachal Pradesh
(b)  Manipur

(c) Meghalaya

(d) Nagaland

Consider the following pairs: (CSE)2013

1.  Nokrek Bio- sphere Reserve : Garo Hills

2. Logtak (Loktak) Lake : Barail Range

3. NamdaphaNational Park : Dafla Hills

Which of the above pairsis/are correctly matched?
(a) Tlonly (b) 2and3only

(¢) 1,2and3 (d) None

Consider the follwing statements: (CSE)2018

1. The definition of "Critical Wildlife Habitat" is
incorporated in the Forests Rights act, 2006.

2. 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) 1land2only (b) 2and3only

(c) 3only (d) 1,2and3

The most important strategy for the conservation of
biodiversity together with traditional human life is
the establishmentof  (CSE)2014

(a) biosphere reserves
(b) botanical gardens
(c) national parks

(d) wildlife sanctuaries

From the ecological point of view, which one of the
following assumes importance in being a good link
between the Eastern Ghats and the Western Ghats?

(CSE)2017

(a) Sathyamangalam Tiger Reserve
(b) Nallamala Forest

(c) Nagarhole National Park

(d) Seshachalam Biosphere Reserve

Recently there was a proposal to translocate some of
the lions from their natural habitat in Gujarat to
which one of the following sites? (CSE)2017

(a) Corbett National Park

(b) Kuno Palpur Wildlife Sanctuary
(c) Mudumalai Wildlife Sanctuary
(d) Sariska National Park

PRAYAAS EDUCATION

Page 155




CHAPTER

10

SOURCES OF ENERGY

Classification:

B Conventional (Non-Renewable)
Q Coal, Oil, Natural Gas — fossil fuels formed un-
derground.
B Non-Conventional (Renewable)

O Solar, Hydro, Wind, Nuclear, Hydrogen, Geother-
mal, Biogas, Tidal, Biofuel*

© (Nuclear is non-renewable fuel but often grouped

as non-conventional in Indian texts due to tech-
nology & low operational emissions.)

Major Energy Sources

m  Solar Energy
O Photovoltaic (PV): Converts sunlight directly into
electricity.
O Solar thermal: Mirrors/lenses concentrate sun-
light to heat fluid — electricity.
®  Hydropower
O Dams capture flowing water energy; turbines
drive generators.
B Wind Energy
O Wind turbines convert kinetic energy of air via
blade rotation to electricity.
B Nuclear Energy
O Fission: Splitting atoms releases energy — heat
— electricity.
O Fusion: Combining atoms at very high tempera-
tures (future potential).
B Hydrogen Energy
O Produced via electrolysis (H,O — H; + O,).
O Also from natural gas through steam methane
reforming.
B Biogas
O From anaerobic digestion of organic waste (ani-
mal waste, crop residues, sewage).
O Methane used for heating or electricity.
m  Biofuel

O Derived from biomass through fermentation,
transesterification, thermochemical conversion.
O Can substitute fossil fuels in transport and power.

Biomass Conversion

O Direct burning: Cooking/electricity.

O Ethanol/Methanol: Via fermentation/anaerobic
digestion.

Q Challenges: Nutrient loss, soil degradation, food
vs fuel competition.

Solid Waste to Energy

O Process: Sorting — combustion of combustibles.

O Advantage: Reduces landfill use & disposal costs.

O Disadvantage: Air pollution, especially from plas-
tics/paper.

Geothermal Energy

Q Uses Earth’s heat from hot springs/reservoirs.
Q Environmental issues: H,S emissions; toxic min-
erals; maintenance needs.

Tidal Energy

O Dams across bays/estuaries harness tidal flow.
O Impact: Alters natural flow; habitat disruption;
pollutant concentration.

Methanol & Ethanol

O Methanol: From natural gas or biomass.

QO Ethanol: From fermentation of biowaste/food
crops.

Q Uses: Clean fuels, solvents, blending.

O Benefits: Relatively cleaner; lower emissions.

LPG (Liquefied Petroleum Gas)

O Production: By-product of natural gas processing
& petroleum refining.

O Composition: Mainly propane & butane.

O Uses: Cooking, heating, vehicles.

O Safety: Odorized for leak detection.

CNG (Compressed Natural Gas)

O Source: Compressed methane.

QO Uses: Clean-burning vehicle fuel.

O Advantages: Cleaner, safer, cheaper than petrol/
diesel.

India’s Energy Landscape

O Total Installed Power Capacity: ~428 GW
O Fuel Mix:

m  Fossil fuels: ~64%

= Non-fossil sources: ~36%
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O Renewable Target: 500 GW (non-fossil) by 2030
World Energy Outlook 2022 (IEA)

Solar Energy Production

India’s energy demand peaks next decade.
Coal demand peaks late-2020s to early-2030s.
Rapid renewable growth; solar PV ~15% share.
Net-zero by 2070 feasible if targets are met.

00O

B Ways to Harness Solar Energy
1. Photovoltaics (PV)
2. Solar heating & cooling
3. Concentrating Solar Power (CSP)
B India - Installed Solar Capacity (Nov 2023):

QO ~73 GW (major contributor to renewable capac-
ity)

Photovoltaic (PV) Cells

Principle

O Direct conversion of sunlight into electricity.
O Made of silicon-based semiconductors.

Working

O Sunlight (photons) hits silicon — electrons are
displaced.
O Flow of electrons generates electric current.

Types

QO Solar PV (electricity generation)
O Solar Thermal (heat-based systems)

Uses

O Electricity generation
O Heating applications

Solar Heating & Concentrating Solar Power (CSP)

O Solar Heating:

= Heat from sun used directly (e.g., water
heating).
QO CSP Applications:

= Concentrate sunlight to generate heat,
which:

¢ Heats water (SHC systems), or

¢ Runs turbines to generate electricity
(CSP plants).

Major Solar Installations

O Pavagada Solar Park, Tumakuru district, Karna-
taka

= World's largest solar park
= Area: ~13,000 acres
International Solar Alliance (ISA)

O Objective: Promote efficient solar energy use
and reduce fossil fuel dependence.

ENVIRONMENT

O Formation: Proposed by India’s PM; launched in
2015 (COP-21, Paris).

Headquarters: Gurugram, India

Membership: 123 countries (within the Tropics);
92 ratified (as of Feb 2023).

O Functions:

(ON©)

= Mobilize investments

= Promote solar finance

= Technology deployment

= R&D and global collaboration
One Sun, One World, One Grid (OSOWOG)
O India’s Initiative

Q Vision: Global interconnection of renewable en-
ergy resources.

B Phases
1. Asia interconnectivity
2. Africa integration
3. Global integration

®  Purpose

O Tap global solar potential
QO Counterbalance energy geopolitics (incl. China's
BRI influence)

PM-KUSUM Scheme

Aim

Add 30.8 GW solar capacity.

Central financial support of ¥34,000+ crore.
Provide energy security to farmers.

De-dieselize agriculture.

Generate additional farmer income via solar
power.

0000

Components

Component A

O Installation of 10,000 MW decentralized,
grid-connected solar plants
O Capacity: up to 2 MW each

Component B

O Installation of 20 lakh standalone solar agricul-
tural pumps

Component C

O Solarisation of 15 lakh existing grid-connected
agricultural pumps

National Wind-Solar Hybrid Policy

O Focus: Promote large grid-connected hybrid sys-
tems.

O Benefit: Efficient land use & improved transmis-
sion efficiency.

QO Criteria:

= One energy source must have >25% capac-
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ity of the other for hybrid recognition.

Wind Energy in India

B Current Status

O Installed Capacity: ~45 GW
O Target: 140 GW by 2030
O Major Contributors:

= Tamil Nadu: ~25%
= Gujarat: ~24%
B Major Wind Farms

O Muppandal Wind Farm, Kanyakumari (Tamil
Nadu): ~1.5 GW
O Jaisalmer Wind Park, Rajasthan: ~1.06 GW

B Wind Energy vs Solar Energy (Analysis)

O Tariffs: Comparable for wind & solar; long-term
wind competitiveness declining.

O Variability: Wind variability and slower capacity
addition pose challenges vs solar.

O Peak Alignment: Wind generation aligns with
evening peak demand.

O Seasonality Advantage:

= Highest generation: June-October (mon-
soon) in Tamil Nadu

= Complements solar
monsoon
O Industrial Impact: Supports local manufacturing;

reduces import dependence.
m  Offshore Wind Energy

slowdown during

& Global Scenario
O Capacity growth: 29.2 GW (2019) —» 35.3 GW

(2020)
O Leading Nations:
= UK ~10 GW

= China: ~9.99 GW
= Germany: 7.7 GW
= Netherlands: 2.6 GW
= Belgium: 2.2 GW
© India’s Potential
O Total potential: ~140 GW by 2050

Q Policy Plans: 5 GW by 2022 (missed); 30 GW by
2030

& Offshore vs Onshore
O Onshore potential: ~300 GW, but land acquisition
issues persist.

O Offshore advantages:
®  |essintermittent, smoother & faster winds
= Higher utilization (50-55%)

Q Offshore constraints:
= Costs ~2-3x higher than onshore — viabil-

ity concerns

= Challenges: transportation, subsea ca-
bling, turbine foundations, logistics, coast-
al security

< Wind Power Challenges
O Environmental impacts:

= Wildlife (birds, bats) mortality

= Reported health concerns for nearby pop-
ulations
O Economic & logistical issues: Site variability, grid
integration, higher costs (offshore)

©® Repowering of Wind Turbines

QO Definition: Replacing/retrofitting old turbines
with new, efficient models.
Policy: Introduced in 2016.
Status: Low adoption due to high upfront costs
and financing issues.

Biofuel

Biofuels are hydrocarbon fuels produced from
organic matter (living or once-living material) over a short
time period.

B Types of Biofuels

O
O

O Solid: Wood, manure
O Liquid: Bioethanol, Biodiesel
O Gaseous: Biogas

B Environmental Significance

O Emit less CO, than fossil fuels.
O Help reduce transport sector emissions.
O Account for ~3% of global road transport fuels.

B Generations of Biofuels

-

First Generation (Food-based)

O Sources: Sugarcane, maize, wheat, vegetable oils
Q Products: Bioethanol, biodiesel

O Issues:

= Food vs fuel conflict
= Pressure on land & water resources

N

Second Generation (Non-food biomass)
QO Sources: Crop residues, agricultural waste, forest
waste
O Advantages:

= Reduced food security concerns
O Limitations:

= High processing cost
= Technological challenges

w

Third Generation (Algae-based)
QO Source: Algae
O Advantages:

= High yield
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= No competition with food crops
O Limitations:

= Still cost-intensive
= Limited commercial scalability

4.

Fourth Generation (Advanced / GM-based)
O Source: Genetically modified algae / microbes
QO Features:

= Higher efficiency

= Carbon capture potential
O Status:

= Research & development stage
National Policy on Biofuels, 2018

© Blending Targets
O 20% Ethanol blending in petrol (E20) by 2030
O 5% Biodiesel blending in diesel by 2030

& Current Status
O Ethanol blending: ~12% (~2023-24)
O Biodiesel blending: <0.1%

© Categorisation
Q Basic Biofuels (1G):

= First-generation bioethanol & biodiesel
Q Advanced Biofuels (2G, 3G):

= From municipal solid waste, crop residues

= Includes drop-in fuels, bio-CNG, etc.

< Expanded Raw Materials
O Sugarcane juice & sugar-containing materials
Q Starch-containing materials
O Damaged food grains
O Surplus food grains (with approval)

< Ethanol Blended Petrol (EBP) Programme
O Target: 20% ethanol + 5% biodiesel blending.
O Revised E20 target: 2025 (advanced from 2030).
O Phased rollout from April 2023.

Important Biofuels

< Bioethanol
O Produced from starch & sugar crops.
O Properties:

= (Clear, colourless

= Biodegradable
QO Use:

= Oxygenating agent in petrol
®  Reduces vehicular emissions

& Biodiesel

O Produced from vegetable oils, plant oils, animal

fats.
O Used in diesel engines.
O Blends: B2, B5, B10, B100
O Advantages:

ENVIRONMENT
= Better lubrication

= Low toxicity

= Biodegradable

& Biogas

O Composition:

= Methane: 50-65%

= CO,: 35-50%
O Produced via anaerobic digestion of biomass.
Q After purification — Compressed Bio-Gas (CBG).

SATAT Scheme

& Sustainable Alternative Towards Affordable

Transportation
O Promotes CBG plants for:

= Green automotive fuel

®=  Industrial use
O Objectives:

= Reduce urban air pollution

= Increase farmers’ income

= Promote organic farming

= Support waste-to-energy ecosystem

Hydrogen : As Fuel

Key Idea

Q Clean energy carrier: On use, hydrogen produces
only water as a by-product.

QO Hydrogen Economy Vision: Deploy hydrogen as
a low-carbon energy vector to decarbonise steel,
cement, chemicals, power and transport.

Properties of Hydrogen

O Lightest and most abundant element in the uni-
verse; atomic number 1.

O Highly combustible; burns in oxygen to form wa-
ter.

O Shows +1 oxidation state generally and -1 in
metal hydrides.

O Exhibits isotopes: Protium, Deuterium, Tritium

Abundance & Characteristics

O Most abundant chemical substance in the uni-
verse.

O Diatomic gas (H,); colourless, odourless, taste-
less, non-toxic, but highly combustible.

Energy Carrier (Not a Primary Source)

O Hydrogen stores and carries energy; it must be
produced (e.g., electrolysis).

QO Electrolysis splits water into H, and O, using elec-
tricity.

Potential & Efficiency

O Renewable pathway possible (when produced
using renewables).
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Q Zero tailpipe emissions; water as by-product.
O Higher efficiency than diesel/gas in certain appli-
cations (esp. fuel cells).

B Challenges

< Production & Logistics
O Transportation & storage difficulties (low volu-
metric energy density).
O Safety concerns due to high reactivity.

© Environmental Constraints
O Many current production routes are energy-in-
tensive with high carbon footprints.

© Economic Constraints
O High cost of electrolysers.
O Dependence on critical minerals.
QO Scaling up green hydrogen remains costly.

® Types of Hydrogen (by Carbon Intensity)

O Grey Hydrogen: From natural gas (SMR); high
CO, emissions.

O Blue Hydrogen: Grey hydrogen + carbon capture;
lower emissions.

O Green Hydrogen: From renewable-powered elec-
trolysis; near-zero emissions.

O Pink / Nuclear Hydrogen: Electrolysis using nu-
clear power.

O Brown/Black Hydrogen: From coal; highest emis-
sions.

& Current Status in India
Q Production & Use

= Majority hydrogen currently produced via
methane reforming, contributing to CO,
emissions.
O Policy Milestones

= National Hydrogen Energy Road Map
adopted in 2006.

= National Hydrogen Energy Mission an-
nounced in Union Budget 2021-22.
O Hydrogen Blended Natural Gas (HBNG)

= Plan to blend ~15% hydrogen with piped
natural gas (PNG).
O Efficiency Ranking (Overall)

= Electric Vehicles > Hydrogen Fuel Cells >
Petrol > Diesel.

< National Green Hydrogen Mission (NGHM)
O Launched: 2023
O Vision: Make India energy-independent and a
global green hydrogen hub.
O Objectives

®  Create domestic demand, enable produc-
tion, and promote exports of green hydro-
gen.
O Targets

= >5 million tonnes per annum (MMTPA)
green hydrogen production by 2030.
O Key Instruments

= SIGHT Programme: Incentivises electro-
lyser manufacturing and green hydrogen
production.

B Hydrogen Fuel Cells

® Working Principle
O Convert chemical energy of hydrogen directly
into electricity (electrochemical process).
O By-product: Water.
O Components: Anode, cathode, electrolyte.

©® Pros & Cons
O Advantages: High efficiency; zero tailpipe emis-
sions.
O Challenges: High cost due to precious metal cat-
alysts (e.g., platinum, palladium).

O An electricity network that uses digital technol-
ogy to enable two-way communication between
utilities and consumers, allowing real-time moni-
toring and control.

©® Key Components
O Digital controls & sensors
O Advanced communication networks
O Computers & automation systems
O Smart meters and data analytics

©® — Enable systems to respond dynamically to
changes in electricity demand and supply.
® Institutional Framework (India)

QO National Smart Grid Mission (NSGM)
= Launched: 2015

= Role: Plans, monitors, and supports im-
plementation of smart grid policies, pilots,
and programmes across India.

< Benefits / Significance

QO Efficient power transmission & distribution

O Faster restoration after grid disturbances/outag-
es

O Peak demand reduction through demand re-
sponse

QO Better integration of renewable energy (especial-
ly solar & wind)

O Improved reliability, resilience, and energy effi-
ciency

Critical Minerals in the Green Transition

B Why Critical?

QO Clean energy technologies (solar PV, wind, EVs)
require cobalt, copper, lithium, nickel, REEs.
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B Significance:

Q Lithium, nickel, cobalt, manganese, graphite,
REEs — battery performance, longevity, energy
density.

B Supply-Chain Risk:

©)

Global supply highly concentrated geographical-
ly — vulnerability.

Measures Taken by India

B Geological Discovery:
O Geological Survey of India discovered ~5.9 MT
lithium in J&K — India’s first such find.
B KABIL (Mineral Security):
O Formation: Khanij Bidesh India Limited with NA-
LCO, HCL, MECL.
O Objective: Ensure consistent supply of critical/
strategic minerals; focus on lithium & cobalt.
O Functions: Identification, exploration, develop-
ment, mining, processing for commercial use.
m  IREDA:
O Indian Renewable Energy Development Agency

©)

©)

Status: Mini-Ratna (Category-I) CPSE under
MNRE.

Role: Financial assistance for renewable energy
& efficiency projects.

Energy Conservation Measures

B Energy Conservation Act, 2001:

O Legal framework to regulate energy consump-
tion and promote efficiency.

O Provisions: Designated consumers, standards &
labelling, ECBC, creation of BEE and Energy Con-
servation Fund.

B Bureau of Energy Efficiency (BEE):

O Bureau of Energy Efficiency (statutory; Ministry
of Power).

O Designs & implements efficiency programmes.

B Key Codes & Programmes:

O ECBC: Minimum energy standards for com-
mercial buildings; ECBC 2018 for commercial,
ECO-Niwas Samhita 2018 for residential.

O Standards & Labelling (Star Label): Informs con-
sumers on energy-saving potential of appliances.

O UJALA & SLNP: LED distribution & streetlight re-
placement — major GHG reduction.

O ISEER: Seasonal efficiency rating for ACs (ac-
counts for temperature variation).

QO SE4AIl (2011): Triple goals by 2030 — double ef-
ficiency improvement rate, double renewables
share, universal energy access.

®  Energy Conservation (Amendment) Bill, 2022:

ENVIRONMENT

O Aligns with revised NDCs; enables carbon mar-
kets.

O Mandates non-fossil use, carbon trading,
strengthened building codes, vehicle/vessel
standards; strengthens BEE.

PREVIOUS YEAR QUESTIONS

With reference to the Indian Renewable Energy
Development Agency Limited (IREDA), which of
the following statements is /are cotrect?

(CSE)2015
1. ItisaPublic Limited Government Company.

2. ItisaNon-—Banking Financial Company.
Select the correct answer using the code given below.
(a) 1lonly (b) 2only

(c) Bothland2 (d) Neitherlor2

With reference to green hydrogen, consider the

following statements: ( CSE -2023)

1. It can be used directly as a fuel for internal
combustion.

2. It can be blended with natural gas and used as
fuel for heat or power generation.

3. It can be used in the hydrogen fuel cell to run
vehicles.

How many of the above statements are correct?
(a) Onlyone

(b}  Onlytwo

(c) Allthree

(d)y None

Microbial fuel cells are considered a source of
sustainable energy. Why?  (CSE)2011

1. They use living organisms as catalysts to
generate electricity from certain substrates.

2. They use a variety of inorganic materials as
substrates.

3. They can be installed in waste water, treatment
plants to cleanse water and produce electricity.

Which of the statements given above is/are correct?

(a) 1only (b) 2and3only

(¢) 1land3only (d) 1,2and3

According to India's National Policy on Biofuels,
which of the following can be used as raw materials
for the production of biofuels?( CSE)2020

Cassava

Damaged wheat grains
Groundnut seeds
Horse gram

Rotten potatoes

AR wN e

Sugar beet
Select the correct answer using the code given below:

(a) 1,2,5and 6only (b) 1,3,4and6only

(c) 2,3,4and5only (d) 1,2,3,4,5and6
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CHAPTER

11

LAND DEGRADATION

©)

©)

Decline in soil quality due to inappropriate land
use (agricultural, pastoral, industrial, urban).
Includes physical, chemical, and biological dete-
rioration.

Major Causes of Land Degradation

H 1. Deforestation

©)

©)

©)

Tree roots bind soil particles, regulate water flow
— prevent erosion.

Population pressure — increased demand for
forest resources.

High vulnerability zones: Shiwalik Range, Chos of
Punjab, Chambal ravines.

& Drivers of Deforestation

o

o

o

o

o

Shifting cultivation: Burning vegetation; unsus-
tainable cropping.

Raw material extraction: Wood for paper, ply-
wood, furniture, etc.

Mining: Open-cast mining — large-scale forest
loss.

Plantation boom: Cocoa, coffee, tea, sugarcane,
palm oil, rubber — tropical deforestation.

Other causes: Overgrazing, agriculture expan-
sion, urbanization, floods, fires, pests, diseases.

& Effects of Deforestation

©)

o
o

Degraded forests (>80% crown loss) — carbon
sinks turn into carbon sources.

Water cycle disruption.

Lower groundwater recharge due to reduced
percolation; higher surface runoff.

linity & alkalinity.

& Effects

QO Reduced soil fertility.

Q Cultivation difficulties without leaching salts via
irrigation.

O Limited crop choices: Only salt-tolerant crops
(e.g., cotton, barley).

QO Poor-quality fodder & food.

O Construction difficulties (roads/buildings) due to
soil conditions.

QO Reduced water percolation — increased flood

risk

& Steps to Treat Salinity & Alkalinity

©c 00 00O ©O ©

Drainage outlets to remove excess water; lower
water table.

Leakage prevention in canals, tanks, water bod-
ies (lining).

Judicious irrigation to prevent waterlogging.
Vegetal cover improvement using salt-tolerant
plants.

Crop rotation to restore soil health.

Gypsum application — converts alkali salts into
soluble compounds.

Chemical reclamation: Remove alkalinity using
sulphuric acid or acid-forming substances (sul-
fur, pyrite).

Organic residue addition (rice husk, straw) —
promotes mild acid formation through decom-
position.

Desertification

QO Meaning: Spread of desert-like conditions in arid
B 2. Soil Salinity and Alkalinity & semi-arid regions due to human activities and
o . . . climatic factors
O T I ted with saline/alkal fflo- )
opsoll impregnated with safine/alkaline €trio QO Affected Regions (India): Between Indus Basin
rescences (salt particles). .
and Aravalli Range.
© Causes © Causes
O Weathering of rocks — Na, Mg, Ca salts, sulfur- .
. O Uncontrolled grazing
ous acid. .
. . O Reckless tree felling
QO Salt percolation into subsoil. .
: . O Population pressure
O Poor drainage — stagnant water deposits salts .
. . X : O Climate change
(high water table; capillary rise).
Q Over-irrigation in canal-irrigated regions: Pun- < Ecological Implications of Desertification
jab, Haryana, Uttar Pradesh, Rajasthan. O Sand drifting: Sand accumulation on agricultural
O Example: Indira Gandhi Canal (Rajasthan) - con- land.
verted desert into granary but caused severe sa- O Increased wind & water erosion.
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Sand deposition in rivers/lakes — reduced wa-
ter-holding capacity.

Water table lowering — acute water scarcity.
Expansion of wastelands.

Decline in agricultural productivity.

Higher frequency & intensity of droughts.

00O

& Measures to Control Desertification
O Intensive tree plantation in transition (buffer)
zones.
O Mulching: Plant species on shifting sands to act
as physical barriers.
O Controlled grazing & development of new pas-
tures.
Ban indiscriminate tree felling.
Reduce fuelwood demand via alternative energy
sources.
O Judicious land-use planning for sandy & waste-
lands.

o
o

< Wind Erosion (Aeolian Erosion)
O Condition: Occurs in windy deserts due to high
wind speed and absence of physical obstruction.

& Effects & Processes
O Removal of fertile topsoil, leaving depressions.
QO Oasis formation: Depressions collect under-
ground water.
O Sand movement:
= Saltation: Fine/medium sand moves in
bounds & leaps.
m  Surface creep: Coarse sand & gravel roll
along surface.
O Desert pavement: Wind-eroded surfaces covered
with coarse fragments.

QO Agents: Rainfall, rivers, waves, ice.
QO Types:

= Raindrop, sheet, rill, gully, stream bank,
landslide, coastal, glacial.

B Raindrop (Splash) Erosion

O Raindrop (~5 mm diameter, ~32 km/hr velocity).

O Effect: Acts like tiny bombs, displacing soil parti-
cles & destroying soil structure.

O Vegetation cover absorbs impact — reduces ero-
sion.

B Sheet Erosion

O Continuous rainfall fills spaces between soil par-
ticles, preventing infiltration.

Leads to surface runoff & uniform soil loss.
Detachment and transportation of soil - forma-
tion of peneplain.

o
o

®  Rill and Gully Erosion

QO Rill erosion:

ENVIRONMENT
= Finger-like channels after sheet erosion.

= Small but increase annually.
O Gully erosion:

= Rills deepen into gullies via headward ero-
sion/slumping.

= Produces badland topography (e.g., Cham-
bal ravines).
O Ravine formation: Further deepening & widening
of gullies.
O Canyon formation: Continuous erosion of ravine
beds (e.g., Grand Canyon).

H Stream Bank Erosion

Q Erosion of river/stream banks.
O Causes:

= Changes in river course

= Rapid flow
O Impacts: Damage to agricultural land, highways,
bridges.

®  Waterlogging

O Accumulation of water on flat surfaces & depres-
sions.

©® Causes
O Heavy rainfall
O Leakage from canals and other water sources

©® Methods to Overcome Waterlogging
O Surface drainage: Open drainage systems.
O Vertical drainage: Borewells to extract ground-
water.

< Faulty Methods of Agriculture (Causing Soil Ero-
sion)

Wrong ploughing techniques

Lack of crop rotation

Shifting cultivation

Ploughing along slope: No obstruction to water

flow — erosion.

Monoculture: Same crop repeatedly — soil chem-

ical imbalance.

Q Shifting cultivation: Forest removal exposes soil
to rain & sun, causing severe topsoil loss on
slopes.

B Landslide

0000

@)

O Sudden mass movement of soil/rock due to in-
stability or loss of balance, commonly triggered
by excess water or moisture.

Q Gravity acts on an unstable landmass — rapid
downslope sliding of soil and rocks.

B Coastal Erosion

& Causes
O Waves along the coast
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O Storm surges during cyclones
O Tidal bores in estuaries

& Effects
O Heavy damage to coastal soils
O Destruction of beaches
O Severe damage to coastal banks during cyclones
and tidal bores

© Prevention
O Groynes: Shore-protection structures built per-
pendicular to the shoreline

= Act as crucial coastal engineering struc-
tures

= Reduce wave energy, control sediment
movement

= Help preserve natural beach and shoreline
features

Coastal Erosion in India

KEY MAP
COASTAL STATES IN INDIA
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O ~33% of India's coastline is under erosion (na-
tional assessments).

O Eastern coast generally more erosion-prone than
the western coast.

B Causes of Coastal Erosion

< Natural Factors
O Bay of Bengal Influence:

= Eastern coast, especially West Bengal, fac-
es greater erosion due to rough seas and
intense tidal movements.
O Cyclonic Activity:
= Eastern coast experiences more frequent
cyclones originating from the Bay of Ben-
gal than the western coast.

B Anthropogenic Factors

Q Construction activities: Ports and coastal infra-
structure disturb sediment balance.
O Dredging & sediment dumping:

= Improper dredging and dumping sedi-

ments into deep seas intensify erosion.
B Effects of Coastal Erosion

QO Highly vulnerable coastlines:

= West Bengal, Odisha, Puducherry, Tamil
Nadu, Andhra Pradesh
O Loss of infrastructure:
= Roads, buildings, and other coastal con-
structions damaged.
O Livelihood impact:
= High-erosion areas like Visakhapatnam
face socio-economic challenges for local
populations.

B Management Techniques for Coastal Erosion

O Dynamic beach approach:

= Treat beaches as dynamic landforms;
continuous nourishment acts as a buffer
against strong wave action.
O Submerged breakwater:

= Constructing a submerged breakwater
~500 m offshore

= Breaks wave energy and reduces erosion
caused by currents.
O Coastal structures:

= Sea walls, revetments, groynes to mitigate
erosion.
O Beach nourishment:

= Dredging sand from sea and depositing it
on eroding beaches

= Creates wider beaches and lowers erosion
impact.

QO Institutional measures:

= National Centre for Coastal Research
(NCCR) under the Ministry of Earth Scienc-
es:

¢ Monitors shoreline changes and erosion
patterns.
= National Centre for Sustainable Coastal
Management (NCSCM) under MoEFCC:

¢ Mandated for sustainable coastal man-
agement and conservation-based solu-
tions.

Glacial Erosion

QO Landform modification and soil removal caused
by slow glacier movement.

B Regions:

O Polar regions
O High mountainous areas

Addressing Land Degradation & Desertification

® SDG 15: Life on Land
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O Objective: Promote sustainable terrestrial eco-
systems, sustainable forest management, com-
bat desertification, halt & reverse land degrada-
tion, and stop biodiversity loss.

Soil Conservation Measures

< Crop Rotation
O Prevents soil exhaustion.
O Alternating crops restore nutrients (e.g., legumes
— nitrogen fixation).

& Early-Maturing Varieties
O Reduce pressure on soil due to shorter crop du-
ration.

© Strip Cropping
QO Alternate parallel strips of different crops.
O Tall crops act as windbreaks; strips reduce runoff.

< Intercropping
O Different crops in alternate rows.
QO Protects soil from rain splash & wash.

& Contour Ploughing
O Ploughing perpendicular to hill slope.
O Breaks water flow, reduces gullies, runoff & wind
erosion.

© Checking Shifting Cultivation
O Encourage settled agriculture.
O Tribal resettlement with basic necessities.

< Mulching
O Organic cover (straw, grass).
O Prevents erosion, reduces compaction, con-
serves moisture.

© Geotextiles
O Permeable fabrics (synthetic/natural) to rein-
force soil.
O Made of polypropylene/polyester.
O Used in road construction for soil stability.
O PMGSY permits coir-based geotextiles (natural).

United Nations Convention to Combat

Desertification (UNCCD)

B Establishment
O Origin: 1992 Rio Earth Summit.
O Adopted: 1994 (Paris).
O India ratified: 1996.
B Significance
QO Only legally binding international agreement
linking environment, development & sustainable
land management.
®  National Action Programmes (NAP)
O Countries prepare bottom-up strategies to re-
store degraded land.
B Conference of Parties (CoP)

ENVIRONMENT

O Supreme decision-making body; meets biennial-

ly.

Reviews implementation & coordinates agencies.

Recent CoPs: Ordos (China), New Delhi (India),

Abidjan (Cote d'Ivoire).

O Upcoming: CoP-16 (Saudi Arabia, 2024); CoP-17
(Mongolia, 2026).

India’s Commitment

(ON©)

QO Theme at CoP-14 (India): “Restore land, sustain
future”.

O Pledge to restore 26 million hectares of degrad-
ed land by 2030.

COP-15 (UNCCD) Highlights

O Theme: Land. Life. Legacy: From scarcity to pros-
perity.
QO Declarations:
= Abidjan Call Declaration (gender equality).
= COP-15“Land, Life & Legacy” Declaration.
O Target: Restore 1 billion hectares of degraded
land by 2030.

Gender Mainstreaming & Soil Organic Carbon

O UNCCD mandates gender mainstreaming to
achieve LDN targets.
O Soil Organic Carbon (SOCQ):
= Key for drought resilience, disease reduc-
tion, productivity.
= One of three global indicators of Land
Degradation Neutrality (LDN).

UNCCD Initiatives

O Drought Initiative
O Great Green Wall Initiative

Great Green Wall Initiative

O Launched 2007 by African Union (22 countries).
O Targets by 2030:

= Restore 100 million ha
= Sequester 250 million tonnes of carbon

= Create 10 million green jobs
O China's community-led greening cited as a mod-
el.

UNCCD Global Land Outlook: Key Findings

® Urbanization
O Loss of fertile cropland.
O Projected loss: 1.6-3.3 million ha/year (2000-
2030).
Q Result: ~6% production loss in Asia, ~9% in Africa.

©® Meat Consumption
O Rising meat demand intensifies pressure on land.
O Dietary shift can improve health & mitigate cli-
mate change.
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O Land-intensive foods worsen land scarcity & food
insecurity.

& Water Scarcity
O Water demand to exceed extraction by 40% by

2030.

O Two-thirds of world population water-stressed by
2025.

O Agricultural water demand to double by 2050.

O Groundwater: ~2 billion people & 40% irrigation
dependent.

QO Major users: India, China, USA.

O Water-intensive crops: cotton, rice, sugarcane,
soy, wheat.

< Drought

O Strong land-use-drought nexus.

O UNCCD Strategic Objectives (2018-2030) prior-
itize drought.

O Emphasis on drought-smart land management.

® Cost of Climate Adaptation
O Required investment: ~$1.8 trillion per decade
for effective transformation.

© Desertification: UN Perspective

O Land degradation in arid, semi-arid & dry sub-hu-
mid regions.
Not natural desert expansion.
Causes loss of soil productivity — cultivation be-
comes impossible.

o
o

< Importance of Reversing Land Degradation
O 34% of Earth's land & half of farmlands are dry-
lands.
O >2 billion people and half of global livestock de-
pend on these lands.

® Land Degradation Neutrality (LDN) Initiative

O Emerged from Rio+20 (2012).

O Adopted under SDG 15 (2015).

O Recognized as a key UNCCD implementation ve-
hicle at COP-12.

O New Delhi Declaration: Achieve LDN by 2030 with
land rights protection.

O India target: Restore 26 million ha by 2030.

®  Drought

< Definition (IMD)
O Droughtis a consequence of natural reduction in
precipitation over a long period.
O Aggravating climatic factors: High winds, ex-
treme temperatures, low relative humidity.

< Drought Year (IMD Criteria)
O Rainfall deficiency >10% of Long Period Average
(LPA) AND
O >20% of area affected by drought (moderate or
severe).

< All-India Severe Drought Year
O Spatial coverage of drought >40%.

© International Efforts for Drought Management
O United Nations Development Programme (UNDP)

= launched Integrated Drylands Develop-
ment Programme (IDDP).

= Focus: Build resilience by addressing pov-
erty and unsustainable land management
in drylands.
O United Nations Office for Disaster Risk Reduction
(UNDRR)

= Developed Drought Risk Reduction Frame-
work for local & higher levels.
O World Meteorological Organization (WMO)

= 2013 High-Level Meeting (Geneva)
launched Integrated Drought Manage-
ment Programme (IDMP).

= IDMP rests on three pillars of drought
management (risk-based approach).

B Drought Management in India
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O No single, legally accepted national definition of
drought.
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= States may adopt their own definitions.
O Drought as Disaster:

= Recognized under Section 2(d) of the Dis-
aster Management Act, 2005
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= Included via SC ruling (Swaraj Abhiyan vs
Union of India, 2016).
O National Disaster Management Authority (NDMA)

= [ssues guidelines focusing on long-term
prevention & mitigation.

= Final authority to declare drought lies with
the State Government.
O Drought declaration can be area-specific: village
/ taluka / tehsil / block.

Carbon Sequestration

O Long-term storage of carbon in plants, soils, geo-
logical formations, and oceans.

O Occurs naturally and through anthropogenic in-
terventions.

B Types of Carbon Sequestration

1. Terrestrial Carbon Sequestration
QO (O, absorbed by trees & plants via photosynthe-
sis.
QO Stored in biomass (trunks, branches, foliage,
roots) and soils.

2. Geological Carbon Sequestration
O CO;storedin:

= QOil & gas reservoirs
= Unmineable coal seams
= Saline formations

= Shale formations with high organic con-
tent

3. Ocean Carbon Sequestration
O Oceans absorb, release, and store large CO,
quantities.
O Methods:

= TIron fertilization — boosts phytoplankton
productivity — higher photosynthesis &
CO, absorption.

= Direct CO; injection into deep ocean layers.
B Methods of Carbon Sequestration

© Natural Carbon Sequestration
O Nature maintains CO, balance:

= Animals exhale CO, plants absorb CO,
(day).
O Trees, oceans, soil, and animals act as carbon
sinks/sponges.
O When plants & animals die, carbon returns to
soil, contributing little to global warming

© Artificial Carbon Sequestration
QO (O, captured at point of emission (e.g., factory
chimneys) and stored.
QO Methods:

ENVIRONMENT

= Ocean sequestration: CO, injected deep
into oceans; remains due to pressure &
temperature, dissolving slowly.

=  Geological sequestration: CO, pumped
into underground chambers (oil reser-
voirs, aquifers, coal seams).

& Carbon Sequestration & Agriculture
QO Carbon farming:

= Enhances removal of CO, from atmos-

phere.
= Convertsitinto plant biomass & soil organ-
ic matter.
QO Benefits:

= Climate-friendly
= Creates jobs

= Develops a new agricultural business mod-
el

= Supports farm viability and climate resil-
ience.

Consider the following international agreements:
(CSE)2014

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

2. The United Nations Convention to Combat
Desertification

3. The World Heritage Convention

Which of the above has / have a bearing on the

biodiversity?

(a) landZonly

(c) land3only

(b) 3only,
(d) 1,2and3

In the context of mitigating the impending global
warming due to anthropogenic emissions of carbon
dioxide, which of the following can be the potential
sites for carbon sequestration? ( CSE)2017

1.  Abandoned and uneconomic coal seams

2.  Depleted oil and gas resetvoirs

3. Subterranean deep saline formations

Select the correct answer using the code given below:
(a) 1and2only (b) 3only

(c) land3only (d) 1,2and3only
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] 2 ENVIRONMENT : AGRICULTURE

1. GREEN REVOLUTION IN INDIA

B Meaning

O Green Revolution refers to a rapid increase in
agricultural production, especially foodgrains,

through:
= High Yielding Variety (HYV) seeds
= Chemical fertilisers
= Pesticides
m  Assured irrigation
= Mechanisation
B Crops Involved

O Wheat (major)
O Rice

QO Maize

O Soybean

B Timeline & Key Contributors

INDIA
First Green Revolution
Affected States

PUNJAR l
HARY ANA
L]

urwz PRADESH
' ANDHRA

PRADESH
\J

TAMIL
NADU

I Wheat Region

I Rice Region

B Wheat and
Rice Region

= Focus on short-duration, high-yield varie-
ties
O Norman E. Borlaug (1963):
= Invited by Government of India

m  Introduced semi-dwarf wheat varieties
from Mexico
O Important varieties:

= Lerma Rojo
¢ Semi-dwarf Mexican wheat variety
¢ High-yielding and lodging-resistant
¢ Contributed to rapid increase in wheat pro-
ductivity
= Sonora-64
¢ Early-maturing semi-dwarf wheat variety
¢ High responsiveness to fertilisers and irri-
gation
¢ Suitable for Indian agro-climatic conditions
¢ Played a key role in achieving wheat self-suf-
ficiency
QO Result:

= Sharp rise in wheat production
= India moved towards food self-sufficiency

Table 2. Average Yield Per Hectare of Craps during
1950-51 1o 19992000 (Yield per hectare in hgs)

Year Rice Whear Pulses
1950-51 668 [ 663 a4
1960-61 1013 851 539
1970-71 1123 1,307 524
1980-81 1,336 1.630 433
1990-91 1,740 2,281 578
199293 744 2,327 573
1995.96 1,855 2,493 552

19949-2000 1.986 2.778 635

Inputs Used in Green Revolution

O 1960s: Indian wheat yields much lower than de-
veloped countries
O M.S. Swaminathan:

= Advocated reorientation of breeding pro-
grammes

Chemical Fertilisers
O Nitrogenous fertilisers — plant growth
O Phosphatic fertilisers — roots, seeds
O Potassic fertilisers — disease resistance

Pesticides
QO Control pests and crop diseases
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O Increased yield stability = Stagnant agricultural growth
= Climate change threats

3. Mechanisation .
B Objectives

O Tractors
O Harvesters O Sustainable agricultural growth
QO Sprayers O Environmental protection
QO Threshers O Food security for rising population
O Pump sets O Empowerment of women farmers
O Reclamation of degraded lands
4. Irrigation B Strategies

O HYV seeds require assured water
O Irrigation Methods in India

-

Precision Agriculture

O Use of: GIS, GPS, Remote sensing, Site-specific
input application, Reduces waste, improves effi-
ciency

= Wells — Punjab-Haryana plains

= Canals —» Ganga-Yamuna region, South
India

= River lift systems — South India

= Tanks — Smaller catchment areas across 2 Efficient Water Use
; O Laser land levelling
India 5 " y
Dri ) irrigati
2. BRINGING GREEN REVOLUTION TO EASTERN S TJLpeavCe”Zngg svre'lrlg'gf: r'r‘;”ponds
et Q Stress-tolerant crop varieties
B Objective O Direct seeded rice
O Address low productivity in rice-based cropping 3. sustainable Practices

systems O Improved crop varieties

B Focus States O Proper tillage
O Assam 8 gr%anllc:armmg
Q Bihar atural farming

O Chhattisgarh 5. SUSTAINABLE AGRICULTURE

O Jharkhand

B Meaning

O Odisha
O Eastern Uttar Pradesh O Production of food, fibre, and animal products
O West Bengal while:
B Institutional Support = Protecting environment
O IARI - Hazaribagh m  Safeguarding public health
O Indian Institute of Agricultural Biotechnology - = Ensuring welfare of humans and animals
Ranchi B Features
O National Research Centre for Integrated Farming
- Motihari (Bihar) O Reduced dependence on non-renewable re-
m  Strat sources
rategy O Long-term productivity
O Improve agronomy O Better rural livelihoods
O Promote water harvesting m  Sustainable Agricultural Practices
O Enhance conservation and utilisation
O Increase rice and wheat yield per unit area & Crop Rotation
3. SECOND GREEN REVOLUTION (FOR SUSTAINABILITY) O Growing different crops in succession on the
same land
B Why the Second Green Revolution? O Benefits
O Limited success of first GR in rain-fed areas = Controls pests and diseases
Q Environmental degradation: = Enhances soil fertility
= Groundwater dep|eti0n m  Reduces soil erosion
= Soil salinity QO Best Practices
= Pollution O Crops needing less water should precede

= Eutrophication high-water crops
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O Leguminous crops before non-leguminous crops RELAY CROPPING SEQUENTIAL CROPPING

© Mixed Farming

MIX FARMING /D

Planting one crop immediately Flanting one crop immediately

after horvesting another after harvesting another
on the same land on the same field

ALLEY CROPPING STRIP CROPPING

QO Main crops grown in wide rows
O Spaces filled with other crops
O Prevents soil erosion by water flow

6. INTEGRATED PEST MANAGEMENT (IPM)

®  Concept

O Treats crops and pests as parts of an ecological

system
O Combination of crop cultivation and livestock m  Aim
rearing :
O Advantages: Q Control pests, not eradicate them completely
= Income diversification B Methods
= Reduced risk QO Cultural practices
= Improved soil fertility QO Biological control

Q Chemical methods (last resort)

¢ Monoculture B Biological Control

QO Single crop grown over large area
O Problems: Q Use of natural predators, parasites, pathogens

= High fertiliser and pesticide use 7. PLANT NUTRIENTS

= Soil degradation

®  Macronutrients (9)

O CHON,PK,Ca,S, Mg
= C,H, O— atmosphere & water

= Biodiversity loss

& Strip Farming

= Others — soil

TYPES OF CROPPING SYSTEMS = Mleronutrients©

QO Fe, Mn, Cu, Zn, B, Mo, Ni, Cl

{ i 8. FERTILISER SUBSIDY IN INDIA
£ i + A B Urea
Growing only one type of Growing two or more crops on QO Highest nitrogen content among solid fertilisers
crop on the same the same feld ot the same QO Converts to ammonium (NH4+) in SO“
piece of land year-fter y time without o definite row argrment

QO Under price control
INTER-CROPPING CROP ROTATION Q Subsidy transferred via DBT to companies

B Nutrient Based Subsidy (NBS) Scheme - 2010

O Implemented by Department of Fertilisers

O Covers:
Growing two or more craps Sequential growing of different = Nitro gen (N)
simuitaneoushy on the samefeid crops on the same land in
in definite row arrangement a planned cycle . Phosphorus (P)

= Potassium (K)
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= Sulphur (S)
O Urea excluded
O Additional subsidy for fortified fertilisers

Issues with Subsidy

9. ORGANIC FARMING IN INDIA

Overuse of urea

Soil nutrient imbalance

Environmental pollution

High fiscal burden (2nd largest after food subsi-
dy)

00O

Current Status

O India ranks 1stin number of organic farmers
QO Sikkim — 100% organic state

O Lakshadweep — first UT

O Top states: MP, Rajasthan, Maharashtra

Schemes for Organic Farming

O National Programme for Organic Production
(NPOP) (2001)

= Ministry of Commerce & Industries

= Implemented by APEDA
O Participatory Guarantee System (PGS)
= Community-based certification
= Qutside third-party certification
QO Large Area Certification (LAC)
m  Cluster-based certification
= launched under
Vikas Yojana (PKVY)

QO Mission Organic Value Chain Development for
North Eastern Region

®m  Central Sector scheme under NMSA for NE
states.

Paramparagat Krishi

= Promotes organic farming through val-
ue-chain approach.
O Paramparagat Krishi Vikas Yojana (PKVY)

= Centrally Sponsored Scheme (2015) under
National Mission for Sustainable Agricul-
ture (NMSA).

= Promotes organic farming via cluster ap-
proach and PGS certification.

ENVIRONMENT
Azolla — water fern

Phosphate solubilising bacteria

Mycorrhiza — nutrient absorption, stress resist-
ance

O Compost Tea

00O

= Aerobic liquid extract of compost contain-
ing beneficial microbes.

= Used as foliar/soil spray to enhance soil bi-
ology and plant protection.
Q Biochar

= Charcoal soil amendment made by pyroly-
sis in low oxygen.

= Improves soil fertility, moisture retention,
and sequesters carbon.

®  Importance
Q Reduce chemical fertiliser use
O Improve soil fertility
O Eco-friendly

m  Types

O Rhizobium — legumes

O Azotobacter — free-living Nitrogen fixer
QO Azospirillum — associative symbiosis

O Blue Green Algae — rice fields

11. NATURAL FARMING

Meaning

O Avoids manufactured inputs
O Also called Fukuoka / Do-Nothing farming

Zero Budget Natural Farming (ZBNF)

O Introduced in Budget 2019-20
O Propagated by Subhash Palekar

Inputs
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TOP 4 PILLARS OF

ZERO BUDGET NATURAL FARMING

Jeevamrutha

O Jivamrita

= Fermented microbial culture (cow dung,
urine, jaggery, pulse flour) that boosts soil
microbes and nutrient availability.
O Bijamrita
= Natural seed treatment using cow dung-
urine, lime, and soil to protect seeds from
soil- and seed-borne diseases.
O Acchadana (Mulching)

= Covering soil with crop residues/biomass
to conserve moisture, suppress weeds,
and improve soil organic matter.
O Whapasa
= Ideal soil condition with both air and mois-

ture in soil pores; promotes root growth
and reduces irrigation need.

Pest Control

O Agniastra

= Botanical pesticide made from cow urine,
chilli, garlic, and tobacco; effective against
sucking and chewing pests.
O Brahmastra

= Broad-spectrum herbal pesticide prepared
from multiple plant leaves (neem, custard
apple, etc.) for severe infestations.
O Neemastra

= Neem-based preparation (neem leaves/
seed + cow urine) used mainly against
sucking pests like aphids and whiteflies.

< Bharatiya Prakritik Krishi Paddhati (BPKP)
O Launched in 2020-21
O Sub-scheme of PKVY
O %12,200/ha for 3 years

12. ORGANIC vs NATURAL FARMING

Aspect Organic Natural (ZBNF)
Inputs Organic manures | Local natural inputs
Cost High Very low
Tillage Allowed Avoided
Philosophy [ Holistic Do-nothing

13. MODERN AGRICULTURAL PRACTICES

Precision Farming

O High-tech, location-specific farm management
to optimize inputs, yield, and resource use amid
shrinking land and resources.

O Key Interventions

= Fertigation: Fertilizer application through
irrigation.

= Greenhouse cultivation: Controlled envi-
ronment farming.

= Mulching: Soil cover to conserve moisture
and suppress weeds.

= High-density planting: Dense spacing for
higher yield per unit area.

= Drip irrigation: Water directly to root zone
with minimal loss.

O Propagation & Planting Techniques

= Micropropagation: Rapid multiplication of
selected plants using plant tissue culture
under sterile conditions.

= High-Density Planting (HDP): Dense plant-
ing of horticultural crops enabling mech-
anization, better canopy control, lower la-
bour, and higher quality yield.
QO Technologies in Precision Farming

= GIS (Geographic Information System):
Manages spatial data related to soil, crops,
and productivity.

= GPS (Global Positioning System): Enables
precision in farm planning, tractor guid-
ance, yield mapping, and variable input
application.

= Remote Sensing: Used for crop health
monitoring, pest detection, soil moisture
estimation, irrigation planning, and dam-
age assessment.

= Geoinformatics: Integrated use of GIS,
GPS, remote sensing, surveying, and map-
ping for geographic data analysis.
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= Internet of Things (IoT): Sensors and de- = Roots suspended in air and supplied nutri-
vices using internet (5G) for real-time data ents via mist.
collection and automated farm manage- -

More efficient than hydroponics; faster
growth, less nutrient use.
B Protected Cultivation O Aquaponics

ment.

O Growing crops in controlled micro-environments
to maximize yield and resource efficiency.
QO Greenhouse

= Climate-controlled structure for crop pro-
duction in adverse agro-climatic condi-

tions.

O Polyhouse

= Integration of aquaculture + hydroponics,
using fish waste as plant nutrients.

= Simpler greenhouse with naturally venti- O Geoponics

lated climate control. . . L
= Conventional soil-based cultivation (refer-

ence system).
O Hydroponics m  Vertical Farming

B Soilless Farming Systems

Reservoir

Hydroponic Systems

= Soil-less cultivation using nutrient-rich wa-
ter solution.

Growing legume crops for nitrogen fixing

Livestock farming
= Pros: High yield, low water use, better
quality. O Multi-layer crop production system requiring less
= Cons: Capital-intensive, power-dependent. land, soil, water, with reduced pesticides, trans-
O Aeroponics port cost, and emissions.
B Integrated Farming System (IFS)

Aeroponic System 5

O Single-farm integration of crops, livestock, poul-
try, fisheries, and agroforestry for resource recy-
cling and income diversification.

O Key Features

= Crop residue — livestock feed

= Livestock waste — manure

= Rainwater harvesting, drip irrigation, fish
pond integration
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B Mixed Farming
O Combination of crop farming and allied activities;
similar to IFS, but IFS is more planned and sys-
tematic.
B Genetically Modified Organisms (GMO)

QO Organisms whose genetic material is altered
using genetic engineering; used in agriculture,
medicine, biofuels, and pharmaceuticals.

14. GENETICALLY MODIFIED CROPS

Examples

O Bt Cotton
O Bt Brinjal
QO Golden Rice

Benefits

O Higheryield
Q Pestresistance
Q Stress tolerance

Issues

O Safety concerns
O Ethical issues
O Intellectual property rights

FSSAI Draft

O Labelling mandatory if >1% GM
O GEAC + FSSAI approval required

15. BRANCHES OF AGRICULTURE

Agriculture
Horticulture
Apiculture
Pisciculture
Sericulture
Floriculture
Viticulture
Pomology
Arboriculture

(ONONCNONONONCONONC

SEEDS & BIOTECHNOLOGY

1. Types of Seeds

= Cannot be replanted (terminator effect)
= Higher cost
= Dependence on seed companies

3. Genetically Modified (GM) Crops

& Meaning

@

O Genetic material altered using genetic engineer-
ing.

Objectives

O Pestresistance

O Disease resistance

QO Yield increase

Approved GM Crops in India

@

7

@

Z

Bt Cotton

O Only commercial GM crop in India.

O Bt gene from Bacillus thuringiensis (soil bacteri-
um).

QO Controls bollworm.

O Introduced in 2002.

GM Mustard (DMH-11)

QO Uses Barnase-Barstar system.

O Yield increase + hybrid vigour.

O Regulatory clearance but not fully commercial-
ised.

Regulatory Framework

O EPA, 1986

O GEAC - technical approval after biosafety trials
O MOoEFCC — final approval

Issues

O Biosafety concerns

O Pest-resistant weeds

O Impact on other crops

O IPR & farmer dependence

4. Biosafety & Cartagena Protocol

O Cartagena Protocol on Biosafety governs
trans-boundary movement of GM organisms.
QO Indiais a signatory.

IT1. FOOD FORTIFICATION & BIO-FORTIFICATION

Type Key Feature

HYV seeds

High yield with irrigation & fertilizers

Hybrid seeds

Cross-pollination; cannot be reused

GM seeds

Genetic modification for specific traits

2. Hybrid Seeds

O Produced through cross-pollination.
O Advantages:

= Higher yield
= Uniform crop
O Limitations:

(ON©)

2. Bio-fortification

1. Food Fortification

n-built nutrient en-
hancement using
biotechnology.

External addition of mi- o
cronutrients.
Post-production process.

Objective: O Pre-production

= Address hidden process.
hunger O Example:

= Improve nutritional = Pearl millet
quality (iron)

= Example: Iron-forti- = Zincrice
fied rice
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O Reduces evaporation

IV. IRRIGATION QO Allows fertigation
¥ - = = - - = % - Limitations
INDIA O High (;ost.
(FFRIGATION O Clogging issues

1 V. FARMING METHODS

T 1. Tillage
4 O Disturbing soil before sowing.
O Advantages

= Weed removal

= Pest control
4 O Disadvantages

= GHG emissions

-> = Loss of soil fertility & humus
s’

DEGREE OF
WATER NEED
e 2. Conservation Tillage

Q Minimal soil disturbance.

O Improves fertility & carbon content.

Ly o NI 3. ZeroTillage
- e e : — O No ploughing.
: - : - . _ QO Issue: Increased herbicide use.
1. Importance
QO ~54% agriculture still monsoon-dependent.
QO Remaining depends on irrigation (46%) 4. Muliching
O Monsoon > Irrigation QO Covering top soil with biomass.
O Benefits:
2. Sources of Irrigation = Moisture retention

Q Canals > Tanks > Tube-wells

= Soil temperature regulation
Source Characteristics = Sustainable practice

Canals Large scale, regional
Tanks Localised, rain-fed 5. Crop Cycle
Tube-wells Groundwater based O Tillage
O Sowing
3. Types (Delivery Method) Q Inputs
a) Macro Irrigation O Harvest
= Manual

QO Flood, basin, furrow methods

O High wastage & evaporation = Mechanised (capital intensive)

b) Micro Irrigation

Type Feature

VI. AGRICULTURAL INPUTS

. : 1. Land
Dr Water directl r
ip ater directly to roots O State subject.
Sprinkler Simulates rainfall O Major issue: Fragmented land holdings
Sub-surface Below soil surface O Average size ~ 2.66 ha.
Advantages 2. Fertilizers
O Water efficient O India's Position
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O 2nd largest consumer
O 3rd largest producer
O 3rd largest importer

B Classification

< Primary (NPK)
QO Urea(N)
O DAP (P)
QO MOP (K)

© Secondary
Q Calcium, Magnesium, Sulphur

& Micronutrients
O Zing, Iron, Boron, Copper etc.

3. Urea

Most used fertilizer (~86%).
Produced using Haber process.
Breaks into ammonium in soil.
Not under NBS.

Heavily subsidised.

0000

4. Nutrient Based Subsidy (NBS)
O Implemented in 2010.
O Subsidy based on nutrient content (N, P, K, S).
O Paid to manufacturers via DBT.
O Urea excluded.

& Issue
Q Overuse of urea — nutrient imbalance.

5. Pesticides
O Types:

m  Herbicides (most used)
= Insecticides

= Fungicides
O India: 4th largest producer.
O Issues:

= POPs (DDT)
= Soil & health damage
VII. AGRICULTURAL CREDIT

< Sources
O Scheduled commercial banks
O Cooperative banks
O RRBs
QO MFIs

& KCC Scheme (Kisan Credit Card)

O Launched in 1998 to provide timely, affordable
credit to farmers for crop cultivation, allied activ-
ities, and consumption needs.

O Implemented by commercial banks, RRBs, and
cooperative banks under RBI/NABARD guide-
lines, with flexible repayment and interest sub-
vention for prompt repayment.

O Covers crop loans, post-harvest expenses, allied
activities (dairy, fisheries), and includes accident
insurance for farmers.

O Issue

QO ~70% credit informal.

VIII. AGRICULTURAL SUBSIDIES (WTO)

Box Meaning
Green Box No limit (research, irrigation)
Blue Box Production-linked
Amber Box Trade distorting (MSP, input subsidy)

IX. MSP (MINIMUM SUPPORT PRICE)

< Determination
O Recommended by CACP
O Approved by CCEA

& Cost Concepts
O A2+ FL (current)
QO (C2(Swaminathan recommendation)
= Swaminathan Commission Demand
¢ MSP should be: 50% above C2 cost
¢ Government has not accepted C2, contin-
ues with A2 + FL.

Cost Concept Includes Used for

A2 Paid-out expenses | Narrowest
only

A2 +FL Paid-out + family | Current MSP basis
labour

c2 A2 + FL + rent of [Recommended
land + interest on [ by Swaminathan
fixed capital Commission

©® Issues
O Not legal right
O Not for all crops
O Regional imbalance

X. PROCUREMENT, STORAGE & MARKETING

® Procurement
O Govt buys at MSP via FCIL.

& Storage
O Warehouses
O Cold storage
O e-NWR (warehouse receipts)

©® Marketing

APMC mandis

e-NAM (pan-India digital market)
FPOs

Cooperatives (NAFED)

0000
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XI. CROPS UNDER MSP (22)

KHARIF CROPS (14) RABI CROPS (6)

B Cereals / Millets (7)

B Cereals (2)

©® Paddy (Common)

® Wheat

H  Cereals / Millets (7)

B Cereals (2)

Paddy (Common)
Paddy (Grade-A)
Jowar (Sorghum)
Bajra (Pearl millet)
Maize

Ragi (Finger millet)
Jowar (Hybrid)

B Pulses(3)

SR R C R C R C R

® Tur/ Arhar (Pigeon
pea)

4 Moong
gram)

< Urad (Black gram)
B Oilseeds (4)

(Green

©® Wheat

& Barley
H Pulses (1)

® Gram (Chana)
®m Oilseeds (3)

< Mustard / Rapeseed
& Safflower

® Lentil (Masur) (clas-
sified as pulse but
counted under Rabi
MSP crops)

® OTHER / COMMER-
CIAL CROPS (2)

< Cotton

& Copra (dried coco-

ENVIRONMENT
XII. SUGARCANE PRICING

O MSP not applicable to sugarcane (unlike other
crops).
O FRP - Fair & Remunerative Price
= Declared by Centre under Sugarcane (Con-
trol) Order, 1966.
= Statutory minimum price payable by sugar
mills to farmers.
= Based on cost of production, recovery rate,
risk, demand-supply.
= Linked to sugar recovery rate (higher re-
covery — higher FRP).

= Applicable nationwide.
O SAP - State Advised Price
= Announced by States (optional).
= Usually higher than FRP.
= Binding on mills within the state.
= Major SAP states: UP, Haryana, Punjab.

© Key Issues
O SAP often not linked to sugar market prices,
causing
O - financial stress on sugar mills
O — cane arrears (delayed farmer payments).
O Creates Centre-State pricing conflict.

® Recent Reform Idea (PYQ-relevant)
O Shift towards revenue-sharing formula (link cane

¢ Groundnut nut) price to sugar + by-products like ethanol, molas-
& Soybean ses).
O Similar to rangarajan committee recommenda-
& Sunflower seed tion.
& Sesame (Til)
XIII. AGRICULTURAL INSTITUTIONS
Body Nature/Status Ministry Functions
APMC Agricultural Pro- | Statutory body (State | State Governments O Regulates agricultural markets
duce Market Commit- | law) (mandis)
tee O Ensures fair price discovery
O Prevents exploitation by traders

FCI Food Corporation of | Statutory body (1965) | Ministry of Consumer O Procurement of food grains at MSP
India Affairs, Food & Public O Storage & buffer stock manage-

Distribution

ment

O Distribution through PDS
CACP Commission for | Statutory body Ministry of Agriculture & | O Recommends MSP for crops
Agricultural Costs and Farmers Welfare O Analyses cost of cultivation
Prices
APEDA Agricultural and | Statutory body Ministry of Commerce & | O Promotion of agri-exports
Processed Food Prod- Industry O Quality standards & certification
ucts Export Develop- O Market development
ment Authority
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NABARD National Bank | Statutory  Develop- [ Under RBI supervision O Rural credit planning

for Agriculture and Ru- [ ment Bank (1982) QO Refinance to banks

ral Development O SHGs & financial inclusion

ICAR Indian Council of [ Autonomous body Ministry of Agriculture & | O Agricultural R&D

Agricultural Research Farmers Welfare O Coordinates research institutes &
agri universities

NAFED National Agri- | Cooperative organi- [ Ministry of Agriculture O Cooperative marketing

cultural Cooperative | sation O Price stabilisation

Marketing Federation O Procurement of pulses & oilseeds

of India

NDDB National Dairy | Statutory body Ministry of Fisheries, O Dairy sector development

Development Board Animal Husbandry & O Milk procurement & processing

Dairying

IFFCO Indian Farmers | Cooperative society | Cooperative sector O Fertilizer production & distribution

Fertiliser Cooperative O Farmer support services

Limited

Tea/Coffee Boards Tea | Statutory commodity | Ministry of Commerce & | O Development, regulation & export

Board of India / Coffee | boards Industry promotion of specific crops

Board of India

®  XIV. MAJOR AGRICULTURAL REVOLUTIONS

Revolution Sector

Green Food grains
Blue Fisheries
White Milk
Yellow Oilseeds
Grey Fertilizers
Pink Prawn
Golden Fruits
Round Potato

XV. ALLIED SECTORS

< Dairy

O India is the largest milk producer in the world,
contributing ~24% of global milk output.

o

o

reservoirs) and marine fisheries (coastal & deep
sea).

Inland fisheries contribute ~70% of total fish pro-
duction, led by aquaculture.

Important for nutrition (protein), exports, and
coastal livelihoods.

Major states: Andhra Pradesh, West Bengal, Odi-
sha, Tamil Nadu.

& Horticulture

o

o

o

o

o

India is the 2nd largest producer of fruits and
vegetables in the world (after China).

Includes fruits, vegetables, spices, plantation
crops, flowers, and medicinal plants.

Accounts for higher value per unit area than food
grains and supports income diversification.
Major exports: mango, banana, grapes, onion,
spices.

Challenges: post-harvest losses, cold storage
gaps, price volatility.

PREVIOUS YEAR QUESTIONS

Whatis the use of biochar in farming? ( CSE)2020

O Major contributor to agricultural GDP and rural

employment, especially for small & marginal
farmers and women.

O Growth driven by White Revolution (Operation
Flood) and cooperative institutions like NDDB &
AMUL model.

O Key challenges: low productivity per animal, fod-
der shortage, animal health issues.

& Fisheries

O Indiais the 2nd largest fish producer globally.

O Includes inland fisheries (rivers, ponds, tanks,

1.

2.

Biochar can be used as a part of the growing
medium in vertical farming,.

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

When biochar is a part of the growing medium,
it enables the growing medium to retain water
forlonger time.

Which of the statements given above is/are correct?

(@)
©

1and 2 only
1land 3 only

(b) Z2only
(d) 1,2and3
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What is/are the advantage/advantages of zero

tillage in agriculture? (CSE)2020

1. Sowing of wheat is possible without burning
the residue of previous crop.

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

3. Carbonsequestration in the soil is possible.

Select the correct answer using the code given below:

(a) land2only (b) 2and3only

(c) 3only (d) 1,2and3

Which of the following is the chief characteristic of
'mixed farming'?  (CSE)2012

(a) Cultivation of both cash crops and food crops

(b) Cultivation of two or more crops in the same field
() Rearingof animals and cultivation of crops together
(d) Noneof theabove

In the context of India, which of the followingis/are
considered to be practice(s) of the eco-friendly
agriculture? (CSE)2020

1.  Cropdiversification

2. Legumeintensification

3. Tensiometeruse

4. Vertical farming

Select the correct answer using the code given below:
(2) 1,2and3only (b) 3only

(c) 4only (d) 1,2,3and4

Which of the following practices can help in water
conservationin agriculture? (CSE)2017

1. Reduced or zero tillage of the land
2.  Applying gypsum before irrigating the field
3. Allowing crop residue to remain in the field

Select the correct answer using the code given given
below:

(a) 1land2only
(c) land3only

(b) 3only
(d) 1,2and3

What are the advantages of fertigation in

agriculture? (CSE)2020

1.  Controlling the alkalinity of irrigation water is
possible.

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

3. Increased availability of nutrients to plants is
possible

4.  Reductionin the leaching of chemical nutrients
is possible.

Select the correct answer using the code given below:

(a) 1,2and3only (b) 1,2and4only

(¢) 1,3and4only (d) 2,3and4only

Which of the following is/ate the advantage/

advantages of practicing dripirrigation? (CSE)

1. Reductioninweed

2. Reductionin soil salinity

3. Reduction in soil erosion

Select the correct answer using the code given below.

(a) landZonly

(b) 3only

(¢) land3only

(d) None of the above is an advantage of practising drip
irrigation

With reference to chemical fertilizers in India,
consider the following statements: ( CSE)2020

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

2.  Ammonia, which is an input of urea, is
produced form 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) 1only (b) 2and3only

(c) Z2only (d) 1,2and3

What can be the impact of excessive/ inappropriate
use of nitrogenous fertilizers in agriculture? (CSE)

1. Proliferation of nitrogen-fixing
microorganisms in soil can occur.

2. Increase in the acidity of soil can take place

3. Leaching of nitrate to the ground-water can
occur.

Select the correct answer using the code given below.
(a) land3only (b) 2only
(¢) 2and3only (d) 1,2and3

Consider the following agricultural practices :
(CSE)2012

1.  Contour bunding

2.  Relaycropping

3. Zerotillage

In the context of global climate change, which of the
above helps/help in carbon sequestration /storage
in the soil?

(a) 1landZ2only
(¢ 1,2and3

(b) 3only
(d) Noneof them
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