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Environment & Ecology: 50 Most Important
Topics for UPSC
Environment and ecology has become one of the most rewarding areas of the UPSC syllabus.
Prelims  routinely  carries  12–18  questions  from  this  section  —  covering  ecology  concepts,
biodiversity, conservation programmes, climate agreements, pollution rules and institutions —
while  GS  Paper  III  in  Mains  examines  environmental  conservation,  climate  policy,  EIA  and
disaster-linked degradation as major themes. It is also one of the fairest subjects: the concepts
are logical, the facts are finite, and a large share of questions can be answered by clear thinking
rather than rote memorisation.
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These 50 topics cover the complete environment syllabus from first principles to current issues:
fundamentals of ecology, India's ecosystems, biodiversity and conservation law, climate change
and global negotiations, pollution control, EIA, and the institutions that govern it all. Every topic
has a quick-revision table plus exam-oriented notes — what it is, why it matters, the key facts, and
exactly how UPSC tests it. Use the table of contents below to jump straight to any topic.

📑 Table of Contents

Part I: Fundamentals of Ecology & Environment

1. Ecology, Ecosystem & Levels of Organisation

2. Food Chains, Food Webs & Ecological Pyramids

3. Biogeochemical Cycles: Carbon, Nitrogen & Water

4. Ecological Succession

5. Population Ecology & Species Interactions

6. Biomes of the World

7. Major Ecosystems of India: Forests & Grasslands

8. Wetlands of India & the Ramsar Convention

9. Mangroves of India

10. Coral Reefs of India

11. Estuaries, Lagoons, Lakes & Backwaters

12. Deserts & Cold Deserts of India

13. Forest Types & Forest Cover in India (ISFR)

14. Himalayan & Western Ghats Ecology

15. Ecological Footprint, Carrying Capacity & Planetary Boundaries

16. Environmental Ethics: Deep Ecology & Ecofeminism

17. India's Environmental History: Chipko to NGT

Part II: Biodiversity, Conservation & Indian Context

18. Biodiversity: Levels, Values & Measurement

19. Biodiversity Hotspots: Global & Indian

20. Endemism & Endemic Species of India

21. IUCN Red List: Categories & Criteria

22. CITES: Appendices & Working

23. Convention on Biological Diversity (CBD)

24. Cartagena & Nagoya Protocols

25. Wildlife (Protection) Act, 1972

26. Project Tiger & Tiger Reserves

27. Project Elephant & Other Species Programmes

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

UPSC Hub • Free UPSC Study Material Page 5 of 42



28. One-Horned Rhino, Asiatic Lion & Snow Leopard Conservation

29. Protected Areas: National Parks, Sanctuaries, Biosphere Reserves

30. Sacred Groves & Community Conservation

31. Invasive Alien Species in India

32. Human–Wildlife Conflict

33. Biological Diversity Act, 2002 & People's Biodiversity Registers

Part III: Climate Change, Pollution, EIA & Current Issues

34. Climate Change: Causes, Evidence & Impacts

35. Greenhouse Effect & Greenhouse Gases

36. UNFCCC, Kyoto Protocol & CBDR

37. Paris Agreement & NDCs

38. IPCC: Assessment Reports & Key Findings

39. India's Climate Policy: NAPCC, Panchamrit & Net Zero 2070

40. Carbon Markets, Carbon Trading & Green Credits

41. Ozone Depletion & the Montreal Protocol

42. Air Pollution: AQI, Smog & Stubble Burning

43. Water Pollution: Ganga, Groundwater & Namami Gange

44. Soil Degradation & Desertification

45. Noise, Light & Thermal Pollution

46. Solid & Hazardous Waste Management Rules

47. E-Waste & Plastic Waste Management

48. Environmental Impact Assessment (EIA) in India

49. Environmental Institutions: MoEFCC, CPCB, NGT & CAMPA

50. SDGs, Mission LiFE & Sustainable Development

Part I: Fundamentals of Ecology & Environment

1. 1. Ecology, Ecosystem & Levels of Organisation

Key fact Detail

Ecology Study of relationships between organisms and their environment; term coined by
Ernst Haeckel in 1866

Ecosystem Term coined by A.G. Tansley (1935): a community of organisms interacting with
their physical environment

Levels of
organisation

Organism → population → community → ecosystem → biome → biosphere
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Biotic components Producers (autotrophs), consumers (herbivores, carnivores, omnivores), decomposers and detritivores

Abiotic components Light, temperature, water, soil, air and nutrients — the non-living framework of the ecosystem

What it is: Ecology is the science of how living things relate to one another and to their surroundings. The ecosystem
is  its  basic  functional  unit  —  a  system  in  which  plants,  animals  and  microbes  interact  with  soil,  water  and  air,
exchanging energy and matter in a continuous cycle. The levels of organisation describe how life is nested: individuals
of one species form a population, populations of different species in one area form a community, and the community
plus its physical environment forms an ecosystem. Biomes gather similar ecosystems across regions, and all of them
together make up the biosphere, the thin zone of life around the Earth.

Why  it  matters: This  is  the  foundation  on  which  every  other  environment  topic  rests.  You  cannot  understand
biodiversity loss, climate change or pollution without first understanding ecosystems as systems with inputs, flows
and feedback loops. The level hierarchy trains you to think at the right scale: a question about saving the tiger is a
population problem, while a question about saving the Western Ghats is an ecosystem problem. UPSC deliberately
tests whether aspirants confuse these levels, because policy that targets the wrong level usually fails.

Key  facts: Ernst  Haeckel  coined  "ecology"  (from  the  Greek  oikos,  meaning  house)  in  1866,  while  A.G.  Tansley
introduced "ecosystem" in  1935 to stress the system view of  nature.  Eugene Odum is  regarded as the father  of
ecosystem ecology for developing the energy-flow approach. The biosphere extends from deep ocean vents to the
upper atmosphere — everywhere life sustains itself. An ecosystem's health is judged by its productivity, its diversity
and its resilience to disturbance, three ideas that recur across the syllabus.

How  UPSC  tests  it: Prelims  asks  direct  definitional  questions  —  who  coined  which  term,  the  correct  order  of
organisational levels, and whether a component is biotic or abiotic. Statement-based questions often mix these up, for
example listing decomposers under consumers or reversing the hierarchy. In Mains, these concepts appear as precise
terminology inside answers on conservation, climate adaptation and disaster management rather than as standalone
questions.

2. 2. Food Chains, Food Webs & Ecological Pyramids

Key fact Detail

Food chain A linear sequence of who eats whom: producer → primary consumer → secondary consumer → tertiary
consumer

Food web Interlinked food chains showing the real, multiple feeding relationships in an ecosystem

10% law Only about 10% of energy transfers from one trophic level to the next (Lindeman's rule)

Pyramids Ecological pyramids show number, biomass or energy across trophic levels; energy pyramids are always upright

Trophic
levels

Producers form level 1; herbivores level 2; small carnivores level 3; top carnivores level 4 and above

What it is: A food chain traces a single path of energy — grass is eaten by a deer, the deer by a tiger — while a food
web shows the full tangle of feeding relationships, because most species eat and are eaten by several others. Each
step in the chain is a trophic level. When ecologists draw these relationships as pyramids, three patterns emerge:
pyramids of number count individuals, pyramids of biomass weigh living matter, and pyramids of energy track energy
flow. The 10% law explains why pyramids of energy are always upright: at every transfer, most energy is lost as heat,
movement and waste, so each level can support only a fraction of the life below it.

Why it matters: Energy flow determines how many tigers a forest can hold and why oceans can support giant whales
on tiny plankton. It explains biomagnification — why pesticides and mercury concentrate in top predators like eagles
and large fish — which is the scientific backbone of pollution questions. It also explains why food chains are short:



after four or five transfers, so little energy remains that another level is impossible. This logic underpins sustainable
fisheries, forest management and even debates about vegetarian diets.

Key facts: Raymond Lindeman formalised the 10% transfer  efficiency  in  the 1940s.  Pyramids  of  number  can be
inverted — one large tree supports thousands of insects — but pyramids of energy never invert, a favourite UPSC trap.
Detritus food chains, starting from dead organic matter, handle most of an ecosystem's energy in forests. Omnivores
occupy multiple trophic levels simultaneously, which is why real webs resist simple chain diagrams. Biomagnification
differs from bioaccumulation: the former magnifies across levels, the latter builds up within one organism.

How UPSC tests it: Prelims asks which pyramid is always upright, the percentage in the 10% law, and to arrange
trophic levels correctly. Statement questions test biomagnification versus bioaccumulation and detritus versus grazing
food  chains.  In  Mains,  energy  flow  appears  in  answers  on  forest  productivity,  fisheries  management  and  the
ecological logic of protecting apex predators like the tiger.

3. 3. Biogeochemical Cycles: Carbon, Nitrogen & Water

Key fact Detail

Water cycle Evaporation → condensation → precipitation → runoff/infiltration; driven by solar energy

Carbon cycle Photosynthesis fixes CO₂; respiration, decomposition and fossil-fuel burning return it to the atmosphere

Nitrogen cycle Fixation (lightning, bacteria) → nitrification → assimilation → denitrification back to N₂

Key bacteria Rhizobium and Azotobacter fix nitrogen; Nitrosomonas and Nitrobacter nitrify; Pseudomonas denitrifies

Human disruption Fossil fuels overload the carbon cycle; fertilisers overload the nitrogen cycle, causing eutrophication

What it is: Biogeochemical cycles are nature's recycling systems, moving elements between the atmosphere, living
organisms, soil and water. The water cycle is driven by the sun: water evaporates, condenses into clouds, falls as rain
and returns to rivers and oceans or seeps into groundwater. The carbon cycle runs on photosynthesis, which pulls CO₂
from the air into plants, and on respiration and decomposition, which release it back. The nitrogen cycle is the most
complex:  inert  atmospheric  nitrogen  must  first  be  "fixed"  by  lightning  or  bacteria  into  usable  forms,  converted
through nitrification into nitrates, taken up by plants, and finally returned to the air by denitrifying bacteria.

Why it matters: Climate change is, at its core, a disrupted carbon cycle — humans release carbon stored over millions
of years far faster than sinks can absorb it. The nitrogen cycle explains the fertiliser crisis: excess nitrates wash into
rivers and lakes, triggering algal blooms that suffocate aquatic life (eutrophication) and creating coastal dead zones.
Understanding  these  cycles  turns  abstract  problems  like  "ocean  acidification"  into  concrete  chemistry:  extra
atmospheric CO₂ dissolves into seawater, lowering its pH and threatening coral and shell-building life.

Key facts: The atmosphere holds about  78% nitrogen but  plants  cannot  use it  directly  — only  fixation makes it
available. The ocean is the largest active carbon sink, absorbing roughly a quarter of human CO₂ emissions. Wetlands
and permafrost store huge carbon stocks that warming could release, creating dangerous feedback loops. The Haber–
Bosch process lets industry fix nitrogen artificially, doubling the natural fixation rate and transforming agriculture —
and pollution — worldwide.

How  UPSC  tests  it: Prelims  asks  the  sequence  of  the  nitrogen  cycle,  which  bacteria  do  what,  and  the  role  of
photosynthesis  and  respiration  in  the  carbon  cycle.  Eutrophication  and  ocean  acidification  are  recurring  applied
questions. In Mains, cycles appear in answers on climate change, fertiliser policy and river pollution — showing the
science behind the policy strengthens any GS-III answer.

4. 4. Ecological Succession

Key fact Detail



Definition The gradual, directional change in species composition of an area leading to a stable climax
community

Primary succession Starts on bare lifeless surfaces (lava flows, bare rock); pioneers are lichens and mosses

Secondary
succession

Starts where soil already exists (burned forest, abandoned farmland); faster than primary

Climax community The stable, self-perpetuating final stage in equilibrium with the climate

Seral stages Hydrosere (in water), xerosere (in dry areas), lithosere (on rock), psammosere (on sand)

What it  is: Ecological  succession is  nature's  slow rebuilding process:  when an area is  bare or  disturbed,  species
colonise it in a predictable sequence, each wave changing the conditions for the next. In primary succession, life starts
from scratch on lava or bare rock — hardy lichens and mosses (pioneer species) crack the rock, create the first thin
soil, and make way for grasses, shrubs and eventually forest. In secondary succession, the soil and some seeds survive
a fire or abandoned farm, so recovery is much faster. The endpoint is the climax community — a stable forest or
grassland in balance with the local climate that persists until a major disturbance resets the clock.

Why it matters: Succession is the science behind forest restoration, mine-site rehabilitation and the debate over
shifting cultivation. It tells policymakers that degraded land can heal if given time and protection — the logic behind
compensatory afforestation and eco-restoration projects. It also explains why simply planting trees is not enough: a
plantation is not a forest, and true ecological recovery means guiding succession toward a diverse climax community,
not  a  monoculture.  Understanding  seral  stages  helps  interpret  why  grasslands  persist  where  forests  could
theoretically grow.

Key facts: Frederic Clements developed the classical theory of succession and the climax concept in the early 20th
century. Hydrosere describes succession in ponds and lakes, which gradually fill with silt and vegetation to become
land — the process behind many wetlands'  natural  ageing.  Secondary succession can restore forest cover within
decades, while primary succession may take centuries. Human activities like repeated fire or overgrazing can arrest
succession at a "disclimax" stage, such as degraded scrub.

How UPSC tests it: Prelims asks the difference between primary and secondary succession, pioneer species in each,
and the meaning of climax community. Matching questions pair seral stages (hydrosere, xerosere) with their habitats.
In Mains, succession appears in answers on forest restoration, the ecological cost of mining, and why afforestation
programmes must mimic natural processes.

5. 5. Population Ecology & Species Interactions

Key fact Detail

Population A group of individuals of one species in an area; studied through natality, mortality, immigration,
emigration

Growth curves J-shaped (exponential, unlimited resources) vs S-shaped (logistic, limited by carrying capacity)

Mutualism Both species benefit (e.g., pollinators and flowering plants, lichens: fungi + algae)

Other
interactions

Commensalism (+/0), parasitism (+/−), predation (+/−), competition (−/−), amensalism (−/0)

Carrying capacity The maximum population an environment can sustain indefinitely, denoted K

What  it  is: Population  ecology  studies  how  the  numbers  of  a  species  rise  and  fall,  driven  by  births,  deaths,
immigration and emigration. When resources are unlimited, populations explode in a J-shaped exponential curve; in
the real world, food, space and predators cap growth, producing the S-shaped logistic curve that levels off at the
carrying capacity. Species interactions describe how two species affect each other: mutualism benefits both (bees and



flowers), commensalism helps one without affecting the other (epiphytes on trees), parasitism and predation benefit
one at the other's expense, competition harms both, and amensalism harms one while the other is unaffected.

Why it matters: Wildlife conservation is applied population ecology — Project Tiger succeeds or fails on whether tiger
populations stay above viable numbers with enough prey and territory. Carrying capacity explains human–wildlife
conflict: when elephant herds exceed what a fragmented forest can support, they raid crops. Invasive species spread
in  J-shaped  explosions  precisely  because  they  escape  their  natural  predators.  Understanding  these  dynamics
separates serious conservation policy from sentimental guesswork, which is exactly the maturity UPSC looks for in
Mains answers.

Key facts: A population's age structure (its pyramid) predicts future growth — a broad base means rapid expansion
ahead. Keystone species, like the tiger or the sea otter, have an impact far beyond their numbers; removing them
collapses the community. r-selected species (many offspring, little care) boom and crash, while K-selected species (few
offspring, much care — elephants, tigers) recover slowly from losses. Minimum viable population is the threshold
below which extinction becomes likely from inbreeding and chance events.

How UPSC tests it: Prelims asks the sign-pair notation of interactions (which is +/−, which is −/−), the difference
between J and S curves, and examples of mutualism and commensalism. In Mains, carrying capacity and keystone
species appear in answers on wildlife management, invasive species control and why some species need intensive
protection while others do not.

6. 6. Biomes of the World

Key fact Detail

Definition A biome is a large regional ecosystem defined by climate, vegetation and wildlife

Major biomes Tropical rainforest, savanna, desert, temperate grassland, temperate forest, taiga, tundra, Mediterranean

Tropical rainforest Near the equator; highest biodiversity; evergreen; e.g., Amazon, Congo basin

Taiga The largest land biome: coniferous forests across Russia, Canada and Scandinavia

Controlling factor Climate — chiefly temperature and rainfall patterns — determines biome boundaries

What it is: Biomes are the planet's great ecological zones, each shaped by its climate. Tropical rainforests near the
equator are hot, wet and evergreen, holding over half the world's species on a fraction of its land. Savannas mix
grasses  with  scattered  trees  under  seasonal  rain.  Deserts  receive  minimal  rainfall  and host  specialised  drought-
adapted life. Temperate grasslands (steppes, prairies, pampas) and temperate deciduous forests occupy mid-latitudes;
the taiga's coniferous belt rings the far north; the tundra beyond it  is a treeless land of mosses and permafrost.
Mediterranean biomes have wet winters, dry summers and fire-adapted scrub found in just five regions worldwide.

Why it matters: Biomes explain the geography of biodiversity and of human civilisation — agriculture, settlement and
trade all  follow biome logic.  Climate change is redrawing biome boundaries:  deserts are expanding, treelines are
climbing, and Mediterranean zones face intensifying fire regimes. For India, the biome lens connects the Thar desert,
the Western Ghats rainforests and the Himalayan alpine zone into one global pattern. UPSC uses biomes to test
whether you can place Indian ecosystems in their worldwide context rather than memorising isolated facts.

Key facts: The tropical rainforest biome covers barely 6–7% of land but shelters the majority of terrestrial species. The
taiga is the world's largest land biome and a massive carbon store in its soils and peat. Tundra permafrost locks away
carbon that warming could release — a major climate feedback. Mediterranean biomes, though small in area, are
biodiversity hotspots because of their many endemic plants. Savanna biomes support the great migratory herds of
Africa and, in India, the grasslands of the Terai.

How UPSC tests it: Prelims asks matching questions — biome to region, or biome to its characteristic vegetation and
climate. Questions on permafrost, Mediterranean fires or savanna grasslands test applied understanding. In Mains,



biomes appear in geography-linked environment answers, especially on climate-change impacts like desertification
and shifting vegetation zones.

7. 7. Major Ecosystems of India: Forests & Grasslands

Key fact Detail

Forest ecosystems Tropical evergreen, semi-evergreen, moist and dry deciduous, thorn, montane and littoral
(mangrove) forests

Grassland ecosystems Terai-Duar savannas, Shola grasslands, Banni, Bugyals — vital for herbivores and bustards

Champion & Seth
classification

The standard classification of Indian forest types (1968, revised by Champion and Seth)

Threats Fragmentation, diversion for projects, invasive species, fire, grazing pressure

Key fauna Tiger and elephant in forests; one-horned rhino, swamp deer and bustards in grasslands

What it is: India's forests span the full tropical spectrum: evergreen rainforests in the Western Ghats and Northeast
that never shed leaves, moist and dry deciduous forests (sal, teak) that dominate central India, thorn forests in the
arid west,  and montane forests clothing the Himalayas.  Grasslands — the Terai-Duar savannas at  the Himalayan
foothills, the high-altitude Shola grasslands of the Nilgiris, alpine Bugyals, and the Banni grasslands of Kutch — are
distinct ecosystems, not degraded forests. Each has its own community: rhinos and swamp deer in Terai grasslands,
the Nilgiri tahr in Sholas, the Great Indian Bustard in dry grasslands. Our geography notes place these ecosystems in
their physical setting.

Why it matters: Forests and grasslands are India's primary wildlife habitats, carbon sinks and watershed protectors.
Yet  grasslands  are  India's  most  neglected  ecosystem  —  routinely  misclassified  as  "wasteland"  and  diverted  for
plantations or projects,  which has pushed grassland specialists  like the bustard to the edge of  extinction.  Forest
diversion for mining, dams and linear infrastructure fragments habitats, breaking the corridors tigers and elephants
need.  Understanding  these  ecosystems  as  systems,  not  just  tree  cover,  is  essential  for  judging  policies  like
compensatory afforestation.

Key facts: The Champion and Seth classification (1968) recognises 16 major forest types in India and remains the
standard reference. Dry deciduous forests cover the largest area of any Indian forest type. Shola grasslands are a
unique tropical montane mosaic found only in the high Nilgiris, Anamalai and Palani hills. The Terai-Duar belt holds
some of the tallest grasslands in the world and flagship species like the rhino and Bengal florican. Grasslands store
most of their carbon underground in root systems and soils.

How UPSC tests it: Prelims asks which species belong to which ecosystem (bustard–grassland, lion-tailed macaque–
evergreen forest), and the Champion–Seth classification basics. Questions on "wasteland" classification of grasslands
test conceptual clarity. In Mains, these ecosystems anchor answers on wildlife conservation, forest rights, and why
grassland protection lags behind forest protection.

8. 8. Wetlands of India & the Ramsar Convention

Key fact Detail

Ramsar
Convention

International treaty on wetlands, adopted 1971 at Ramsar, Iran; in force from 1975

Montreux Record Register of Ramsar sites needing urgent conservation attention; Keoladeo and Loktak were listed, later
removed

India's network India holds one of Asia's largest networks of Ramsar sites, spanning lakes, marshes and coastal wetlands

https://dev-danisocail.pantheonsite.io/indian-geography-important-topics/


Wetlands Rules Wetlands (Conservation and Management) Rules, 2017 govern Indian wetlands

Notable sites Chilika (Odisha), Keoladeo (Rajasthan), Loktak (Manipur), Sundarbans, Vembanad (Kerala)

What it is: Wetlands are lands where water covers the soil for all or part of the year — marshes, swamps, lakes,
floodplains, mangroves and even shallow coastal waters. The Ramsar Convention, signed in 1971 in the Iranian city of
Ramsar, is the global treaty for their conservation: countries designate wetlands of international importance (Ramsar
sites) and commit to their "wise use". Sites facing ecological collapse go on the Montreux Record, a kind of ICU list —
India's Keoladeo and Loktak were once on it and recovered enough to be removed. Wetlands are among the most
productive ecosystems on Earth, rivaling rainforests and coral reefs.

Why it matters: Wetlands are kidneys and sponges of the landscape: they filter pollutants, recharge groundwater,
buffer floods and store "blue carbon" in their soils. They sustain fisheries and migratory birds — India lies on the
Central Asian Flyway, making its wetlands critical wintering grounds. Yet wetlands are drained for real estate and
agriculture faster than almost any other ecosystem. Ramsar designation brings international scrutiny and domestic
protection, which is why additions to India's list are politically and ecologically significant.

Key  facts: The  Ramsar  Convention  is  the  oldest  modern  global  environmental  treaty,  predating  even  the  1972
Stockholm Conference. India became a party in 1982, with Keoladeo and Chilika among its first designated sites. The
Wetlands Rules,  2017 decentralised management to state wetland authorities  and created a national  committee.
February 2 is observed as World Wetlands Day, marking the Convention's adoption. Loktak Lake is famous for its
phumdis — floating islands of vegetation, the only floating national park in the world (Keibul Lamjao).

How UPSC tests it: Prelims asks the Ramsar adoption year and city, what the Montreux Record is, and matching
questions on famous wetlands to states (Chilika–Odisha, Loktak–Manipur, Vembanad–Kerala). World Wetlands Day's
date is a favourite one-liner. In Mains, wetlands appear in answers on urban flooding, groundwater depletion and
biodiversity conservation.

9. 9. Mangroves of India

Key fact Detail

What they
are

Salt-tolerant trees and shrubs growing in intertidal zones of tropical coasts

Adaptations Pneumatophores (breathing roots), vivipary (seeds germinating on the tree), salt excretion

Sundarbans The world's largest mangrove forest, shared by India (West Bengal) and Bangladesh; home of the Royal Bengal
tiger

Other sites Bhitarkanika (Odisha), Pichavaram (Tamil Nadu), Gulf of Kutch, Andaman & Nicobar Islands

Services Storm-surge protection, fish nurseries, blue-carbon storage, coastal stabilisation

What it is: Mangroves are forests that grow where land meets sea — in the tidal zone where most trees would drown
in salt. Their adaptations are remarkable: pneumatophores, root tips that poke above the mud to breathe at low tide;
viviparous seeds that sprout while still attached to the parent and drop like darts into the mud; and salt-excreting
leaves. The Sundarbans delta, straddling India and Bangladesh, is the largest single mangrove tract on Earth and the
only mangrove habitat of the tiger. Bhitarkanika in Odisha hosts giant saltwater crocodiles, while Pichavaram in Tamil
Nadu is among the world's largest mangrove wetlands.

Why  it  matters: Mangroves  are  coastal  armour  —  during  cyclones  and  the  2004  tsunami,  areas  behind  intact
mangroves suffered far less damage, a lesson with huge policy weight for India's cyclone-prone east coast. They are
fish nurseries  supporting coastal  livelihoods and blue-carbon powerhouses,  sequestering carbon at  rates  several
times those of tropical forests. Yet they are cleared for aquaculture, ports and settlements. Protecting mangroves is
climate adaptation, disaster management and livelihood security in one measure.



Key facts: West Bengal holds the largest share of India's mangrove cover, followed by Gujarat and the Andaman &
Nicobar Islands. The Sundarbans is both a national park and a UNESCO World Heritage Site. Mangrove soils can store
carbon  for  millennia,  making  their  destruction  a  double  blow  —  emissions  plus  lost  sequestration.  The  Coastal
Regulation  Zone  notification  governs  development  around  mangroves,  and  the  Supreme  Court  has  repeatedly
intervened to protect Mumbai's mangroves from reclamation.

How UPSC tests it: Prelims asks the adaptations (pneumatophores, vivipary), Sundarbans' location and tiger habitat,
and matching sites to states.  Blue carbon and cyclone-buffering functions appear in applied questions. In Mains,
mangroves feature in answers on coastal zone management, climate adaptation and disaster risk reduction.

10. 10. Coral Reefs of India

Key fact Detail

What they are Marine structures built by coral polyps in symbiosis with zooxanthellae algae, in warm shallow seas

Indian reef areas Gulf of Mannar, Gulf of Kutch, Lakshadweep (atolls), Andaman & Nicobar Islands

Bleaching Corals expel their algae under heat stress, turning white; repeated bleaching kills reefs

Threats Ocean warming, acidification, sedimentation, destructive fishing, coastal pollution

Reef types Fringing reefs, barrier reefs and atolls (Darwin's classification)

What it is: Coral reefs are among the most diverse ecosystems on the planet, built grain by grain by tiny coral polyps
that host microscopic algae (zooxanthellae) inside their tissues — the algae photosynthesise and feed the coral, the
coral shelters the algae. India's four major reef regions could hardly be more different: the Gulf of Mannar's fringing
reefs, the Gulf of Kutch's hardy corals in extreme tidal conditions, the pristine atolls of Lakshadweep, and the rich reefs
of the Andaman & Nicobar Islands. Together they shelter a quarter of marine species on less than one percent of the
ocean floor.

Why it matters: Reefs are the rainforests of the sea — nurseries for fisheries that feed coastal communities, natural
breakwaters that blunt wave energy, and the foundation of marine biodiversity. They are also the ecosystem most
visibly dying from climate change: mass bleaching events now strike with a frequency that outpaces recovery. For
India, reef health is a direct measure of ocean warming and coastal management, linking climate policy, fisheries
livelihoods and marine protected areas in a single indicator.

Key facts: Corals bleach when sea temperatures exceed their tolerance by even 1–2°C for a few weeks — expelling the
algae that  give them colour and food.  The Gulf  of  Mannar was India's  first  marine national  park and biosphere
reserve. Lakshadweep's atolls are classic Darwinian atolls, ring-shaped reefs around sunken volcanic islands. Ocean
acidification  weakens  the  calcium-carbonate  skeletons  corals  build.  India  participates  in  global  reef  monitoring
through national programmes tracking bleaching and recovery.

How UPSC tests it: Prelims asks the four Indian reef locations, what causes bleaching, and the coral–zooxanthellae
symbiosis.  Statement questions test  reef  types and the difference between bleaching and death.  In Mains,  reefs
appear in answers on climate-change impacts, marine conservation and the blue economy.

11. 11. Estuaries, Lagoons, Lakes & Backwaters

Key fact Detail

Estuary Where a river meets the sea; brackish water; highly productive nursery grounds

Lagoon Shallow coastal water body separated from the sea by a barrier (e.g., Chilika, Pulicat)

Backwaters Kerala's network of lagoons, lakes and canals parallel to the Arabian Sea (e.g., Vembanad)



Major lakes Wular (J&K, largest freshwater), Chilika (Odisha, largest brackish), Sambhar (Rajasthan, largest saline)

Threats Siltation, encroachment, sewage inflow, aquaculture, invasive weeds like water hyacinth

What it is: These are India's transitional waters — neither fully river nor fully sea. Estuaries form where rivers meet
the ocean, mixing fresh and salt water into brackish nurseries where countless fish and prawn species breed. Lagoons
like Chilika and Pulicat are shallow coastal  lakes cut off from the sea by sandbars,  opening and closing with the
seasons. Kerala's backwaters are a unique 900-km maze of lagoons and canals behind the coast. Inland, India holds
great  lakes:  Wular  in  Kashmir  (the  largest  freshwater  lake),  the  brackish  Chilika  (Asia's  largest),  and Sambhar  in
Rajasthan (the largest inland saline lake, a flamingo haven).

Why it matters: These water bodies are economic engines — fisheries, tourism, salt,  transport — and ecological
linchpins for  migratory birds on the Central  Asian Flyway.  Chilika's  recovery,  after  being placed on the Montreux
Record and then restored through desilting and community participation, is India's celebrated wetland success story
and a model cited worldwide. Conversely, the shrinking of lakes like Wular and the pollution of urban lakes show how
quickly neglect destroys these systems, with direct costs in floods, lost livelihoods and vanishing biodiversity.

Key facts: Chilika was the first Indian wetland on the Montreux Record (1993) and the first to be removed (2002) after
restoration — a landmark in wetland management. Vembanad in Kerala is India's longest lake and a Ramsar site.
Pulicat, on the Andhra–Tamil Nadu border, is India's second-largest brackish lagoon and a flamingo sanctuary. Loktak's
phumdis make it the world's only floating national park. The National Plan for Conservation of Aquatic Ecosystems
(NPCA) funds lake and wetland restoration.

How UPSC tests it: Prelims asks matching questions — lake to state, lagoon to type — and Chilika's Montreux Record
story.  Definitions of  estuary  versus lagoon versus backwater  are classic.  In  Mains,  these water  bodies  appear  in
answers on wetland conservation, urban lake restoration and community-based resource management.

12. 12. Deserts & Cold Deserts of India

Key fact Detail

Thar Desert India's hot desert in Rajasthan; one of the world's most densely populated deserts

Cold deserts Ladakh, Lahaul-Spiti, parts of Uttarakhand — high-altitude, rain-shadow deserts

Adaptations Xerophytes (khejri, cacti), nocturnal animals, water-storing tissues, deep roots

Key species Great Indian Bustard, blackbuck, chinkara, desert fox; snow leopard and kiang in cold deserts

Desertification Land degradation in drylands; India aims for land-degradation neutrality by 2030

What it is: India holds two desert worlds. The Thar in Rajasthan is a hot subtropical desert of dunes, scrub and thorny
forest, shaped by the Aravalli rain shadow and continental dryness — yet it supports millions of people, the highest
population density of any desert on Earth. The cold deserts of Ladakh, Lahaul-Spiti and northern Uttarakhand are
high-altitude  rain-shadow  deserts  behind  the  Himalayas:  freezing  winters,  scorching  summer  days,  and  a  short
growing season. Life in both is a masterclass in adaptation — the khejri tree's deep roots, the camel's water economy,
the snow leopard's camouflage.

Why it matters: Deserts are wrongly dismissed as wastelands; in truth they shelter unique biodiversity including the
critically endangered Great Indian Bustard, found almost only in Thar grasslands. Desertification — the degradation of
drylands — threatens far more than deserts themselves, affecting livelihoods across India's semi-arid belt. The Thar's
solar-energy potential (some of India's best irradiance) makes it central to the renewable transition, creating a new
tension between solar parks and bustard habitat that UPSC-style questions love to explore.

Key facts: The Desert National Park near Jaisalmer protects Thar ecology including the bustard. Cold deserts are
fragile:  thin soils,  slow plant growth and a short summer mean damage takes decades to heal.  India hosted the
UNCCD COP-14  in  New Delhi  (2019),  where  it  pledged  land-degradation  neutrality  by  2030.  The  khejri  (Prosopis



cineraria) is Rajasthan's state tree and the keystone of desert agroforestry. Hemis National Park in Ladakh is India's
largest national park and prime snow-leopard country.

How UPSC tests it: Prelims asks Thar versus cold-desert locations, desert adaptations (xerophytes), and the bustard's
habitat. UNCCD and the 2030 land-degradation-neutrality pledge are recurring. In Mains, deserts appear in answers
on desertification, renewable-energy siting conflicts and fragile-ecosystem management.

13. 13. Forest Types & Forest Cover in India (ISFR)

Key fact Detail

ISFR India State of Forest Report, published biennially by the Forest Survey of India (FSI), Dehradun

Cover classes Very Dense Forest (70%+ canopy), Moderately Dense Forest (40–70%), Open Forest (10–40%)

Recorded forest area Land legally notified as forest (reserved, protected, unclassed) — differs from actual tree cover

National goal National Forest Policy (1988) targets 33% forest and tree cover (60% in hills)

Key trend India's forest and tree cover has shown a broadly increasing trend across recent ISFR assessments

What it is: The India State of Forest Report, released every two years by the Forest Survey of India in Dehradun, is the
official scorecard of the nation's forests, assessed through satellite imagery and field verification. It classifies cover by
canopy density: Very Dense Forest (over 70% canopy), Moderately Dense Forest (40–70%) and Open Forest (10–40%),
plus scrub and tree cover outside forests. A crucial distinction runs through the report: "recorded forest area" is land
legally designated as forest, while "forest cover" is what satellites actually see as trees — the two differ because some
notified forests are degraded and some tree cover grows outside forests. Our geography notes explain the physical
factors behind forest distribution.

Why it matters: ISFR numbers drive national policy — from CAMPA fund allocation to India's climate commitments
and the Bonn Challenge restoration pledge. The report's fine print matters more than its headlines: gains in open
forest or plantations do not equal gains in biodiversity-rich natural forest, a distinction critics raise every cycle. For
UPSC,  ISFR  is  the  authoritative  source  behind  any  forest  statistic  quoted  in  answers,  and  understanding  its
methodology  (density  classes,  forest  vs  tree  cover,  biennial  cycle)  is  what  separates  informed  answers  from
guesswork.

Key facts: The FSI was established in 1981 and published the first forest report in 1987. Mangrove cover, bamboo area
and carbon stock are assessed as separate ISFR chapters. The National Forest Policy of 1988 set the enduring 33%
forest-and-tree-cover goal (60% for Himalayan and hilly regions). Madhya Pradesh typically reports the largest forest
cover among states, while the Northeast states lead in cover as a percentage of geographical area. Agroforestry and
trees outside forests form a growing share of the national total.

How UPSC tests it: Prelims asks the ISFR's publisher and frequency, the canopy-density thresholds, and the difference
between recorded forest area and forest cover.  The 33% policy target is  a favourite.  In Mains,  ISFR data anchors
answers on deforestation, compensatory afforestation and India's forest-climate commitments.

14. 14. Himalayan & Western Ghats Ecology

Key fact Detail

Himalayas Young fold mountains with sharp altitudinal zonation: tropical → temperate → alpine → nival

Western Ghats Ancient block mountains along India's west coast; UNESCO World Heritage Site (2012); biodiversity hotspot

Endemism Both regions show very high endemism — lion-tailed macaque and Nilgiri tahr in the Ghats; Himalayan
monal, red panda in the Himalayas

https://dev-danisocail.pantheonsite.io/indian-geography-important-topics/


Ecosystem
services

Water towers of India: perennial rivers, monsoon regulation, carbon storage

Threats Himalayas: unplanned construction, glacial retreat, disasters; Ghats: mining, plantations, fragmentation

What it is: The Himalayas and the Western Ghats are India's two great mountain ecologies, alike in richness but
opposite in origin. The Himalayas are young, still-rising fold mountains where climbing a few kilometres takes you
from tropical sal forests through oak and conifer belts to alpine meadows and permanent snow — the full biome
sequence compressed into one slope. The Western Ghats are ancient, far older than the Himalayas, running parallel to
the west coast and intercepting the southwest monsoon to create some of India's wettest evergreen rainforests. The
Ghats'  long isolation has produced extraordinary endemism, recognised by UNESCO World Heritage inscription in
2012.

Why it matters: These mountains are India's water towers and climate regulators — Himalayan glaciers feed the
perennial rivers of the northern plains, while the Ghats sustain the peninsular rivers and the monsoon itself. Both are
disaster-prone:  Himalayan cloudbursts,  landslides and glacial  lake outburst  floods are intensifying with warming,
while Ghats slopes face mining and plantation pressure. The Gadgil  and Kasturirangan committee reports on the
Western Ghats remain the textbook case of the development-versus-conservation debate in Indian environmental
governance.

Key facts: The Western Ghats are older than the Himalayas by hundreds of millions of years.  Flagship endemics
include the lion-tailed macaque, Nilgiri tahr and hundreds of endemic amphibians in the Ghats; the snow leopard,
Himalayan monal and red panda in the Himalayas. The Ghats influence the monsoon through orographic rainfall —
the windward side is among India's wettest regions. Both ranges are recognised biodiversity hotspots (the Himalaya
hotspot and the Western Ghats–Sri Lanka hotspot).

How UPSC tests it: Prelims asks endemic species to region, the UNESCO inscription, and the Gadgil vs Kasturirangan
distinction.  Altitudinal  zonation of  the  Himalayas  is  a  classic.  In  Mains,  both  ranges  anchor  answers  on disaster
management,  Ecologically  Sensitive  Areas,  and balancing infrastructure with fragile  ecology — see  previous year
papers for how often this theme recurs.

15. 15. Ecological Footprint, Carrying Capacity & Planetary Boundaries

Key fact Detail

Ecological footprint Measure of human demand on nature: the biologically productive area needed to support a lifestyle

Overshoot Day The date each year when humanity exhausts nature's annual budget; tracked by Global Footprint
Network

Carrying capacity The maximum load an environment can sustain; ecological footprint compares demand against
biocapacity

Planetary
boundaries

Nine Earth-system limits (climate, biodiversity, nitrogen, freshwater…) defined by the Stockholm
Resilience Centre

India's position India's per-capita footprint is well below the world average, though its total footprint is large

What it is: The ecological footprint translates consumption into land: how many hectares of forest, cropland, fishing
ground  and  carbon-absorbing  land  does  your  lifestyle  require?  When  humanity's  total  footprint  exceeds  Earth's
biocapacity — what nature can regenerate in a year — we enter overshoot, and the date it happens is Earth Overshoot
Day. Carrying capacity is the older, simpler idea behind it: every environment can only support so much. The planetary
boundaries framework goes further, identifying nine critical Earth-system processes — climate change, biodiversity
loss,  nitrogen  and  phosphorus  flows,  freshwater  use,  land-system  change,  ocean  acidification,  ozone  depletion,
atmospheric aerosols and novel entities — and marking the safe operating space for humanity within each.

https://dev-danisocail.pantheonsite.io/upsc-previous-year-papers/
https://dev-danisocail.pantheonsite.io/upsc-previous-year-papers/


Why it matters: These concepts reframe development: growth that breaches planetary boundaries is not progress
but liquidation of natural capital. They give ethical and scientific weight to sustainable consumption debates — India's
low per-capita footprint is central to its climate-negotiating stance that the developed world, with far larger footprints,
must  lead  emission  cuts.  In  Mains  answers,  the  footprint  and  boundaries  frameworks  turn  generic  "save  the
environment" rhetoric into a structured argument about limits, equity and intergenerational justice.

Key  facts: The  ecological  footprint  was  developed  by  Mathis  Wackernagel  and  William  Rees  in  the  1990s.  The
Stockholm  Resilience  Centre's  2009  planetary-boundaries  paper  identified  climate  change,  biodiversity  loss  and
nitrogen-cycle disruption as boundaries already crossed. Earth Overshoot Day has been creeping earlier for decades,
briefly retreating during the pandemic slowdown. Carbon makes up the largest share of most nations' footprints.
"Biocapacity" — the supply side — varies hugely between forest-rich and desert nations.

How UPSC tests it: Prelims asks definitions — footprint versus biocapacity, what Overshoot Day signifies, and how
many planetary boundaries exist.  In Mains and the Essay,  these frameworks structure arguments on sustainable
development, climate equity and why GDP alone cannot measure progress.

16. 16. Environmental Ethics: Deep Ecology & Ecofeminism

Key fact Detail

Deep ecology Arne Naess (1973): nature has intrinsic value beyond human use; biocentric equality

Shallow ecology Fights pollution and depletion to protect human interests — anthropocentric conservation

Ecofeminism Links domination of nature with domination of women; Vandana Shiva is its prominent Indian voice

Land ethic Aldo Leopold: humans as members of the biotic community, not its conquerors

Indian roots Vasudhaiva Kutumbakam, sacred groves, Bishnoi tradition — indigenous environmental ethics

What it is: Environmental ethics asks the philosophical question beneath every green policy: why protect nature at all?
Shallow ecology answers instrumentally — we must save forests because we need timber, clean air and water. Deep
ecology, founded by Norwegian philosopher Arne Naess in 1973, goes further: all life has intrinsic value regardless of
its  usefulness  to  humans,  and  humans  have  no  right  to  reduce  nature's  richness  except  to  satisfy  vital  needs.
Ecofeminism adds that  the domination of  nature and the domination of  women spring from the same mindset,
pointing to women's leadership in movements from Chipko to Narmada. Aldo Leopold's land ethic completes the
picture: we are members of the biotic community, not its masters.

Why it matters: This is core GS Paper IV (Ethics) material and rich Essay fodder. UPSC expects aspirants to move
beyond technical fixes and articulate the values behind conservation — why a river might deserve rights, why future
generations count, why tribal worldviews deserve respect in forest policy. India's own traditions supply the vocabulary:
Vasudhaiva Kutumbakam (the world is one family), the Bishnois' centuries-old wildlife protection, and sacred groves
that conserved biodiversity through reverence long before the Forest Department existed.

Key facts: Naess distinguished "deep" from "shallow" ecology in a 1973 paper that launched the movement. Vandana
Shiva's Navdanya and seed-sovereignty work made ecofeminism globally visible from India. The Bishnoi community's
sacrifice to protect khejri trees in 1730 (the Khejarli massacre) is India's oldest recorded environmental martyrdom.
Ecuador and Bolivia have granted constitutional rights to nature — a deep-ecology idea entering law. The "intrinsic vs
instrumental value" distinction is the single most tested concept here.

How UPSC tests it: Prelims asks who founded deep ecology, the intrinsic-versus-instrumental distinction, and Indian
examples like the Bishnois. GS-IV questions ask aspirants to apply environmental ethics to dilemmas — dams versus
forests, development versus tribal rights. Essay topics on nature, consumerism and intergenerational justice draw
directly on this vocabulary.



17. 17. India's Environmental History: Chipko to NGT

Key fact Detail

Chipko (1973) Uttarakhand villagers hugged trees to stop logging; led by Sunderlal Bahuguna; landmark of
grassroots environmentalism

Silent Valley (1970s–
80s)

Kerala movement that saved a rainforest from a hydroelectric project

Narmada Bachao
Andolan

Medha Patkar-led movement questioning large dams, displacement and rehabilitation

Bhopal (1984) Gas tragedy that triggered the Environment (Protection) Act, 1986

NGT (2010) National Green Tribunal established under the NGT Act, 2010 — India's dedicated environmental court

What it is: India's environmental story runs from grassroots resistance to institutional law. The Chipko movement of
1973, when Himalayan villagers — led by figures like Sunderlal  Bahuguna — embraced trees to stop commercial
felling, announced that India's environmentalism would be led by the poor who depend on nature, not by distant
elites. Silent Valley's campaign saved one of India's last undisturbed rainforests from a dam. The Narmada Bachao
Andolan, led by Medha Patkar, forced the country to confront displacement and rehabilitation. The 1984 Bhopal gas
tragedy, the world's worst industrial disaster, shocked the state into passing the umbrella Environment (Protection) Act
of 1986.

Why it matters: This history explains the shape of Indian environmental law — why the EPA is so sweeping, why
public-interest litigation became the engine of green jurisprudence, and why the Supreme Court reads the right to a
clean environment into Article 21. It also corrects the Western narrative: India's environmentalism was born in villages
fighting for jal, jungle, zameen (water, forest, land), making it inseparable from questions of livelihood and justice.
Every Mains answer on environment gains depth from this lineage.

Key facts: The Stockholm Conference of 1972 prompted India to create early environmental institutions and insert
Articles 48A and 51A(g) into the Constitution via the 42nd Amendment (1976). The Bishnoi Khejarli sacrifice of 1730
predates modern movements by centuries. M.C. Mehta's public-interest litigations won landmark orders on the Taj
Trapezium, Ganga pollution and vehicular emissions.  The NGT, set up in 2010, gave India a specialised fast-track
forum for environmental disputes with benches across the country.

How  UPSC  tests  it: Prelims  asks  movement-to-leader  and  movement-to-place  matching  (Chipko–Bahuguna–
Uttarakhand, Narmada–Patkar), the Bhopal–EPA 1986 link, and the NGT's founding Act and year. In Mains, this history
frames  answers  on  environmental  governance,  the  role  of  civil  society,  and  why  India's  green  jurisprudence  is
unusually court-driven.

Part II: Biodiversity, Conservation & Indian Context

18. 18. Biodiversity: Levels, Values & Measurement

Key fact Detail

Three levels Genetic diversity, species diversity and ecosystem diversity

Term coined "Biodiversity" popularised by E.O. Wilson; "biological diversity" used in the 1992 CBD

Values Direct use (food, medicine), indirect (ecosystem services), ethical, aesthetic and option values

Measurement Species richness (count), species evenness, and indices like Shannon–Wiener

India's share India holds roughly 7–8% of recorded species on about 2.4% of the world's land area — a megadiverse country



What it is: Biodiversity is the variety of life at three nested levels: genetic diversity (the variation within a species, like
the thousands of rice varieties Indian farmers bred), species diversity (the number of different species in an area), and
ecosystem diversity (the range of habitats, from deserts to rainforests).  Its value is counted in several currencies:
direct  use  values  like  food,  timber  and  medicine;  indirect  values  like  pollination,  water  purification  and  climate
regulation — the ecosystem services economies silently depend on;  and non-use values — ethical,  aesthetic  and
"option" value,  the worth of keeping species alive for future discoveries.  Measurement starts simply with species
richness (how many species) and evenness (how balanced their populations are).

Why it matters: Biodiversity is the living library from which agriculture, medicine and biotechnology borrow — most
modern drugs trace to natural compounds, and crop breeding depends on wild genetic diversity. Its loss is irreversible
in a way pollution is not: an extinct species never returns. India is one of the world's megadiverse countries, which
makes biodiversity both a global responsibility and a strategic asset under the access-and-benefit-sharing regime.
UPSC treats biodiversity as the bridge between ecology and policy.

Key facts: E.O.  Wilson,  the great  biologist,  championed the term "biodiversity"  in  the 1980s.  The Convention on
Biological Diversity (1992) gave it legal standing in international law. India is among the 17 megadiverse countries
identified globally.  Species richness peaks in the tropics and declines toward the poles — the latitudinal diversity
gradient. The Shannon–Wiener index combines richness and evenness into a single diversity score used in ecological
surveys.

How UPSC tests it: Prelims asks the three levels, the types of values (especially option and existence values), and
India's  megadiverse  status.  In  Mains,  biodiversity  underpins  answers  on  conservation  policy,  biopiracy,  and  why
development projects must account for ecological costs.

19. 19. Biodiversity Hotspots: Global & Indian

Key fact Detail

Concept Coined by Norman Myers (1988); a region with 1,500+ endemic plant species that has lost 70%+ of original
habitat

Global count 36 hotspots worldwide, covering a tiny fraction of land but a huge share of endemic species

India's four Himalaya, Indo-Burma, Western Ghats & Sri Lanka, and Sundaland (Nicobar Islands)

Hottest hotspot Often cited: the Tropical Andes and Sundaland for sheer species numbers; Madagascar for uniqueness

Related
concepts

Hope spots (marine, Sylvia Earle), mega-diversity countries, centres of endemism

What it is: Biodiversity hotspots are conservation's triage system, devised by Norman Myers in 1988: to qualify, a
region must hold at least 1,500 endemic vascular plant species and have lost 70% or more of its original habitat —
irreplaceable and threatened, the two criteria that demand urgent action. The world has 36 such hotspots, and four of
them  touch  India:  the  Himalaya  hotspot  across  the  northern  mountains,  the  Indo-Burma  hotspot  covering  the
Northeast,  the  Western Ghats  and Sri  Lanka hotspot  along the west  coast,  and Sundaland,  which reaches  India
through the Nicobar Islands. Together they explain why India, with a small share of global land, carries such a large
share of conservation responsibility.

Why it matters: Hotspots focus scarce conservation money where it saves the most unique species per rupee — the
logic behind protected-area prioritisation worldwide. For India, hotspot status strengthens the case for international
funding and attention, and it explains the extraordinary endemism of the Western Ghats and Northeast. The concept
also carries a warning: hotspots are defined by loss, so every one of India's four is a landscape where development
pressure is actively eroding irreplaceable nature.

Key facts: Norman Myers published the hotspot concept in 1988; Conservation International later formalised the 36.
The Western Ghats–Sri Lanka hotspot is among the eight "hottest" for its concentration of endemic species. The Indo-
Burma hotspot includes India's entire Northeast, one of the country's richest and least-studied regions. Sundaland's



Indian portion is limited to the Nicobar Islands. "Hope Spots", championed by Sylvia Earle, apply a similar priority logic
to marine areas.

How UPSC tests it: Prelims asks the two qualifying criteria, who coined the concept, the number (36), and which four
cover India — a perennial question. Matching hotspots to regions is standard. In Mains, hotspots justify answers on
conservation prioritisation and India's global environmental role.

20. 20. Endemism & Endemic Species of India

Key fact Detail

Definition Endemic species are found naturally in only one geographic region and nowhere else

Indian examples Lion-tailed macaque, Nilgiri tahr, Malabar civet, Hangul, Namdapha flying squirrel

Endemism centres Western Ghats (highest), Northeast India, Andaman & Nicobar Islands

Why it evolves Long isolation — by mountains, seas or climate — lets unique species evolve

Conservation stakes Endemics face total extinction if their single home is destroyed; no backup population exists

What it is: An endemic species is a geographic exclusive — it evolved in one place and lives nowhere else on Earth.
The lion-tailed macaque exists only in the Western Ghats' rainforests; the Hangul (Kashmir stag) only in Dachigam; the
Nicobar megapode only on those islands. Endemism is highest where isolation lasted longest: the ancient Western
Ghats, cut off for millions of years, hold India's richest endemic fauna and flora, from amphibians found in a single
stream to trees confined to one valley. Islands like Andaman & Nicobar are endemism factories for the same reason —
the sea is a barrier nothing crosses easily.

Why it matters: Endemics are conservation's highest stakes: destroy their one home and the species vanishes from
the planet entirely — there is no second population to fall back on. This is why a single mining project in the Western
Ghats  or  a  development  plan  in  the  Nicobars  carries  global  extinction  risk.  For  UPSC,  endemism  tests  precise
geographic knowledge: knowing that the lion-tailed macaque is a Ghats endemic while the tiger is not separates
careful preparation from vague reading.

Key facts: The Malabar large-spotted civet, endemic to the Western Ghats, is among the world's rarest mammals. The
Namdapha  flying  squirrel  was  known  from  a  single  specimen  for  decades.  India's  island  endemics  include  the
Andaman woodpecker and Nicobar pigeon. The Western Ghats' amphibian endemism is extraordinary — new frog
species are still described regularly. Endemic plants like the Neelakurinji (which blooms once in 12 years) are cultural
as well as biological icons.

How UPSC tests it: Prelims asks matching questions — endemic species to region — and the definition of endemism
versus native versus exotic. The Western Ghats as India's top endemism centre is a repeated fact. In Mains, endemics
illustrate why certain projects face such fierce ecological opposition.

21. 21. IUCN Red List: Categories & Criteria

Key fact Detail

IUCN International Union for Conservation of Nature, founded 1948, headquartered in Gland, Switzerland

Categories LC → NT → VU → EN → CR → EW → EX (plus Data Deficient and Not Evaluated)

Threatened VU (Vulnerable), EN (Endangered) and CR (Critically Endangered) together = "threatened"

Indian examples CR: Great Indian Bustard, gharial; EN: tiger, Asiatic lion; VU: one-horned rhino, snow leopard

Criteria Population size, rate of decline, geographic range and fragmentation



What it is: The IUCN Red List is the world's authoritative inventory of extinction risk, maintained by the International
Union  for  Conservation  of  Nature  (founded  1948,  based  in  Gland,  Switzerland).  Species  are  assessed  against
quantitative criteria — how fast the population is falling, how small or fragmented its range is — and placed on a
ladder of risk: Least Concern (LC), Near Threatened (NT), Vulnerable (VU), Endangered (EN), Critically Endangered (CR),
Extinct in the Wild (EW) and Extinct (EX), with Data Deficient for species lacking enough information. The three middle
rungs — VU, EN, CR — together form the "threatened" category that drives conservation priority worldwide.

Why it  matters: Red List  status  is  the  global  language of  conservation urgency  — it  determines  funding,  legal
protection and media attention. India's flagship species illustrate the ladder: the Great Indian Bustard and gharial sit
in  Critically  Endangered,  the  tiger  and  Asiatic  lion  in  Endangered,  the  one-horned  rhino  and  snow  leopard  in
Vulnerable.  Status  changes  make  news  because  they  signal  whether  conservation  is  working  (the  rhino's  slow
recovery) or failing (the bustard's slide), and UPSC uses them as current-affairs hooks into deeper ecological concepts.

Key facts: Assessment criteria include population reduction rate, restricted geographic range, small and declining
population  size,  and  quantitative  extinction-risk  analysis.  A  species  can  move  down  the  ladder  with  recovery  —
focused protection has improved the status of  several  Indian species.  The Red List  also covers plants,  fungi  and
marine species, not just charismatic mammals. IUCN's protected-area categories (I–VI) are a separate system that
classifies reserves by management objective, not extinction risk.

How UPSC tests it: Prelims asks the category order, which categories count as "threatened", and the status of flagship
Indian species (bustard, tiger, lion, rhino). IUCN's founding year and headquarters appear regularly. In Mains, Red List
trends illustrate answers on conservation effectiveness and prioritisation.

22. 22. CITES: Appendices & Working

Key fact Detail

Full form Convention on International Trade in Endangered Species of Wild Fauna and Flora

Adopted 1973; in force from 1975; secretariat administered by UNEP in Geneva

Appendix I Species threatened with extinction — commercial trade banned (tigers, rhinos, elephants)

Appendix II Species not yet threatened but needing regulated trade (most parrots, many reptiles)

Appendix III Species a country asks others to help protect by regulating trade

What it is: CITES is the treaty that polices the global wildlife trade, adopted in 1973 and in force since 1975. It works
through three appendices that act as trade-control lists. Appendix I covers species threatened with extinction — tigers,
rhinos, Asian elephants — where international commercial trade is essentially banned. Appendix II covers species that
could become threatened without controls, where trade is allowed but strictly permitted and monitored — this is the
workhorse list, covering tens of thousands of species from orchids to reptiles. Appendix III is a call for help: a country
unilaterally lists a species and asks other parties to cooperate in controlling its  trade.  Decisions are taken at the
Conference of the Parties (CoP), held every few years.

Why it matters: Wildlife trafficking is among the world's largest illegal trades, and CITES is the main legal weapon
against  it  —  India's  tiger,  pangolin  and  red-sander  smuggling  cases  all  run  through  CITES  enforcement.  The
convention also shapes legitimate commerce: India's move to uplist species or seek protections for native wildlife at
CoP meetings is active environmental diplomacy. Understanding the appendices matters because listing debates —
whether to ban or regulate trade in a species — are among the most contested decisions in conservation.

Key facts: CITES is administered by UNEP with its secretariat in Geneva. India has been a party since 1976. The CoP
meets roughly every three years;  recent  meetings debated elephants,  pangolins and rosewood.  Appendix I  bans
commercial  trade  but  allows  strictly  controlled  non-commercial  movement  (scientific  exchange,  for  instance).
Enforcement in India runs through the Wildlife Crime Control Bureau and customs authorities. The convention covers
both fauna and flora — red sanders and agarwood are prominent Indian plant listings.



How UPSC tests it: Prelims asks the full form, the three appendices' meanings, and the adoption year. Questions on
which species sit in which appendix are common. In Mains, CITES appears in answers on wildlife crime, environmental
diplomacy and the tension between conservation and livelihoods.

23. 23. Convention on Biological Diversity (CBD)

Key fact Detail

Adopted 1992 at the Rio Earth Summit; in force from 1993; secretariat in Montreal

Three objectives Conservation of biodiversity, sustainable use, and fair sharing of benefits from genetic resources

Protocols Cartagena (biosafety, 2000) and Nagoya (access & benefit sharing, 2010)

Aichi Targets 20 targets for 2011–2020; largely unmet, succeeded by the Kunming-Montreal Framework (2022)

India's law Implemented domestically through the Biological Diversity Act, 2002

What  it  is: The  Convention  on  Biological  Diversity,  born  at  the  1992  Rio  Earth  Summit  alongside  the  climate
convention, is the master treaty for life on Earth. It rests on three pillars: conserving biodiversity, using it sustainably,
and sharing fairly the benefits that flow from genetic resources — the third pillar being a historic win for developing
countries, which hold most biodiversity but historically saw its commercial value captured elsewhere. The CBD works
through national strategies,  scientific assessments and two protocols (Cartagena on biosafety,  Nagoya on benefit
sharing).  Its  2011–2020  Aichi  Targets  were  largely  missed,  prompting  the  Kunming-Montreal  Global  Biodiversity
Framework of 2022 with its headline "30x30" goal — protect 30% of land and seas by 2030.

Why it  matters: The CBD is  the  legal  foundation of  India's  Biological  Diversity  Act  and the global  fight  against
biopiracy — the patenting of traditional knowledge like neem and turmeric, which India challenged successfully. The
benefit-sharing principle means companies using Indian genetic  resources owe compensation,  a  direct  economic
stake in conservation. The 30x30 target now shapes protected-area expansion debates worldwide, including India's.
For UPSC, the CBD links biodiversity science to trade, intellectual property and North–South equity in one framework.

Key facts: The CBD secretariat sits in Montreal, Canada. It is one of the three Rio Conventions, alongside the UNFCCC
(climate) and UNCCD (desertification). The Conference of the Parties meets every two years; COP15 in 2022 adopted
the Kunming-Montreal Framework. India's National Biodiversity Action Plan implements the convention domestically.
The  "30x30"  target  covers  both  terrestrial  and  marine  areas  and  is  now  the  central  organising  goal  of  global
conservation.

How UPSC tests it: Prelims asks the three objectives, the Rio 1992 origin, the two protocols, and the 30x30 target.
Biopiracy examples (neem, turmeric, basmati) are recurring. In Mains, the CBD frames answers on biodiversity law,
traditional knowledge and global environmental equity.

24. 24. Cartagena & Nagoya Protocols

Key fact Detail

Cartagena Protocol 2000; biosafety — safe handling and transfer of living modified organisms (GMOs)

Nagoya Protocol 2010; access to genetic resources and fair sharing of benefits (ABS); in force 2014

Cartagena mechanism Advance Informed Agreement: exporters must notify importers before shipping LMOs

Nagoya mechanism Prior informed consent + mutually agreed terms with provider countries and communities

India's position Party to both; Nagoya implemented via the Biological Diversity Act's ABS provisions



What it is: These are the CBD's two enforcement arms, each tackling a different frontier. The Cartagena Protocol on
Biosafety  (2000)  governs  living  modified  organisms  — GMOs — requiring  exporters  to  give  importing  countries
advance  information  and  obtain  agreement  before  shipment  (the  Advance  Informed  Agreement  procedure),  so
nations can assess ecological risks before a modified seed or microbe crosses their border. The Nagoya Protocol on
Access and Benefit Sharing (2010, in force 2014) answers the biopiracy question: anyone wanting a country's genetic
resources  or  associated  traditional  knowledge  must  get  prior  informed  consent  and  share  benefits  —  money,
technology, research participation — on mutually agreed terms with the provider country and its communities.

Why it matters: Cartagena sits at the heart of India's GM-crop debate — Bt brinjal's moratorium and the GM mustard
controversy are biosafety questions about gene flow to wild relatives and farmer dependence. Nagoya gives India's
biodiversity economic value: foreign firms using Indian medicinal plants or crop varieties owe a share of the returns,
administered through the National Biodiversity Authority. Together the protocols show how biodiversity treaties reach
into agriculture, biotechnology and trade — exactly the cross-cutting governance UPSC tests.

Key facts: The Cartagena Protocol  is  named for  the  Colombian city  where  negotiations  concluded.  Its  Biosafety
Clearing-House  is  an  online  system  for  sharing  LMO  decisions.  Nagoya's  benefit-sharing  covers  both  monetary
(royalties, fees) and non-monetary (technology transfer, joint research) benefits. India ratified Nagoya in 2012, and its
ABS guidelines channel benefits to local Biodiversity Management Committees. Traditional knowledge associated with
genetic resources — Ayurvedic formulations, farmer varieties — is explicitly covered.

How UPSC tests it: Prelims asks which protocol covers biosafety versus benefit sharing, their years, and the Advance
Informed Agreement concept. In Mains, they appear in answers on GM crops, biopiracy, traditional knowledge and
India's biodiversity diplomacy.

25. 25. Wildlife (Protection) Act, 1972

Key fact Detail

Enacted 1972; amended several times, most recently in 2022

Schedules Species listed in schedules with graded protection; the 2022 amendment rationalised them

Protected areas Provides for national parks, wildlife sanctuaries, conservation reserves and community reserves

Institutions Created the Wildlife Crime Control Bureau framework and empowers the National Board for Wildlife

Constitutional base Enacted under Article 252 after states passed resolutions; wildlife is in the Concurrent List

What it  is: The Wildlife (Protection) Act of  1972 is  India's  principal  law for protecting wild animals and plants.  It
prohibits  hunting  of  scheduled  species,  regulates  trade  in  wildlife  products,  and  creates  the  legal  categories  of
protected areas — national parks (no human activity permitted), wildlife sanctuaries (some regulated uses allowed),
and the later additions of conservation reserves and community reserves. Species are listed in schedules with graded
penalties, so harming a tiger invites far sterner punishment than harming a common species. The 2022 amendment
streamlined  the  schedules,  strengthened  penalties,  and  aligned  the  Act  with  CITES  obligations  for  regulating
international wildlife trade.

Why it matters: This Act is the legal backbone of Project Tiger, Project Elephant and every protected area in India —
without it, reserves would be paper parks. It balances strict protection with human realities through provisions for
sanctuaries (where some rights continue) and community reserves (where locals participate). Its hunting bans ended
the era of royal shikar that had decimated wildlife, and its trade controls feed directly into CITES enforcement. Any
Mains answer on conservation that does not cite this Act looks uninformed.

Key  facts: The  Act  was  passed  under  Article  252  after  eleven  states  requested  central  legislation  —  a  rare
constitutional route. The National Board for Wildlife, chaired by the Prime Minister, is the apex advisory body under
the Act. The 2022 amendment reduced the schedules from six to four and introduced stronger deterrents against



wildlife crime. Jammu & Kashmir, which had its own wildlife law, came under the central Act after 2019. The Act also
protects specified plants, not just animals.

How  UPSC  tests  it: Prelims  asks  the  year,  the  protected-area  categories  and  their  differences,  and  the  2022
amendment's key changes. The Article 252 legislative route is a favourite polity-environment crossover. In Mains, the
Act anchors every answer on wildlife conservation, human–wildlife conflict and protected-area management.

26. 26. Project Tiger & Tiger Reserves

Key fact Detail

Launched 1973; inspired by the tiger census concerns of the early 1970s

Administered by National Tiger Conservation Authority (NTCA), a statutory body under the Wildlife (Protection) Act

Tiger reserves 50+ reserves across India; core (critical tiger habitat) + buffer zones

Estimation All-India Tiger Estimation every four years using camera traps and the M-STrIPES system

Global role India holds the world's largest wild tiger population — roughly 70% of global wild tigers

What it is: Project Tiger, launched in 1973, is India's flagship conservation programme and among the world's most
successful species-recovery efforts. It began when tiger numbers had crashed to alarming lows, starting with nine
reserves and growing to more than fifty today. Each tiger reserve has a core or critical tiger habitat — inviolate for
breeding  —  surrounded  by  a  buffer  where  people  and  wildlife  coexist  under  regulation.  The  National  Tiger
Conservation  Authority  (NTCA),  given  statutory  status  by  the  2006  amendment  to  the  Wildlife  (Protection)  Act,
oversees the programme, approves reserve management plans and disburses central funding.

Why it matters: The tiger is an umbrella species: protecting enough forest for tigers automatically protects elephants,
leopards, deer and entire ecosystems — which is why Project Tiger is really a forest-conservation programme wearing
tiger  stripes.  The  All-India  Tiger  Estimation,  conducted  every  four  years  with  camera  traps  and  the  M-STrIPES
monitoring system, is the world's largest wildlife survey and a celebrated success story of rising numbers. Yet success
brings new challenges: dispersing tigers need corridors between reserves, and growing populations intensify human–
wildlife conflict at reserve edges.

Key facts: The first nine reserves included Jim Corbett (the inaugural one), Kanha, Bandipur and Sundarbans. The
2006 amendment created both the NTCA and the Wildlife Crime Control Bureau. M-STrIPES (Monitoring System for
Tigers – Intensive Protection and Ecological  Status) uses GPS-enabled patrol  data.  India achieved the TX2 goal of
doubling tiger numbers ahead of  schedule.  The cheetah reintroduction at  Kuno (September 2022)  was managed
under the broader NTCA-linked framework for big-cat conservation.

How UPSC tests it: Prelims asks the launch year, the NTCA's statutory status, core-versus-buffer distinction, and M-
STrIPES' purpose. In Mains, Project Tiger illustrates umbrella-species strategy, the successes and limits of species-
focused conservation, and corridor connectivity.

27. 27. Project Elephant & Other Species Programmes

Key fact Detail

Project Elephant Launched 1992; protects elephants, their habitat and corridors; elephant declared National Heritage
Animal (2010)

MIKE Monitoring the Illegal Killing of Elephants — a CITES-linked programme tracking poaching

Project Snow
Leopard

Launched 2009 for the high Himalayas; landscape-level conservation across five states



Other programmes Crocodile conservation, Project Hangul, vulture breeding (diclofenac ban), dolphin (National Aquatic
Animal, 2009)

Elephant corridors Identified corridors secure migration routes; fragmentation is the main threat

What it is: Project Elephant (1992) extends the Project Tiger model to India's National Heritage Animal, focusing on
habitat protection, corridor security and conflict mitigation rather than just anti-poaching — because elephants range
over vast landscapes that no single reserve can contain. India participates in MIKE, the CITES programme monitoring
illegal  elephant  killing,  which feeds the global  ivory-trade debate.  Beyond the two flagships,  India  runs targeted
programmes for other imperilled species: Project Snow Leopard (2009) for the Himalayan highlands, vulture breeding
centres after the diclofenac catastrophe, gharial and crocodile conservation, and protection for the Gangetic dolphin,
declared India's National Aquatic Animal in 2009.

Why it matters: Elephants test a different conservation model from tigers — landscape-scale, corridor-dependent,
and deeply entangled with human settlements, making human–elephant conflict the programme's central challenge.
The vulture story is a cautionary classic: the veterinary drug diclofenac wiped out 99% of some vulture species before
it was banned, showing how a single chemical can collapse an ecosystem service (carcass disposal). Each programme
teaches a distinct lesson — corridors, chemicals, catchments — that UPSC draws on for applied questions.

Key  facts: The  elephant  was  declared  India's  National  Heritage  Animal  in  2010  on  the  recommendation  of  the
Elephant Task Force. India has identified over a hundred elephant corridors, many threatened by linear infrastructure.
The diclofenac ban for veterinary use (2006) followed the vulture crash; breeding centres now rear birds for release.
The  Gangetic  dolphin,  blind  and  echolocating,  is  an  indicator  of  river  health.  Project  Snow  Leopard  pioneered
landscape-level, community-partnered conservation in the trans-Himalaya.

How UPSC tests it: Prelims asks launch years (Elephant 1992, Snow Leopard 2009), the National Heritage Animal
declaration,  the  diclofenac–vulture  link,  and  the  National  Aquatic  Animal.  In  Mains,  these  programmes  illustrate
corridor ecology, the limits of reserve-based conservation, and community participation models.

28. 28. One-Horned Rhino, Asiatic Lion & Snow Leopard Conservation

Key fact Detail

One-horned rhino Greater one-horned rhino; stronghold Kaziranga (Assam); Vulnerable on the Red List

Asiatic lion Single wild population in Gir (Gujarat); Endangered; translocation debate (Kuno proposed)

Snow leopard "Ghost of the mountains"; Vulnerable; flagship of high-Himalayan conservation

Common threat Poaching (horn, body parts), habitat loss, and single-population vulnerability

Recovery tools Strict protection, translocation/reintroduction, community guards, habitat corridors

What it is: These three icons represent three different conservation puzzles. The greater one-horned rhino, once
down to  a  couple  of  hundred animals,  has  recovered strongly  under  Kaziranga's  legendary  protection — armed
guards, a shoot-at-sight policy against poachers — though it remains Vulnerable and concentrated in a few Assam
parks. The Asiatic lion survives as a single wild population in Gujarat's Gir forest, making it uniquely exposed: one
disease outbreak or disaster could wipe out the subspecies,  fuelling the decades-long debate over establishing a
second home at Kuno (which instead received cheetahs). The snow leopard, the "ghost of the mountains", ranges
thinly across the high Himalayas and is conserved through landscape programmes with mountain communities.

Why it matters: Each species teaches a core principle. The rhino shows that intensive protection works when the
political will exists. The lion demonstrates single-population risk — conservation's version of putting all eggs in one
basket  —  and  the  federal  tensions  when  a  state  resists  parting  with  its  flagship.  The  snow  leopard  illustrates
landscape conservation beyond park boundaries, since its vast home ranges cross villages, grazing lands and borders.



Together  they cover  the full  syllabus of  species  conservation:  protection,  translocation,  corridors  and community
partnership.

Key facts: Kaziranga holds roughly two-thirds of the world's one-horned rhinos and is a UNESCO World Heritage Site.
The Asiatic lion's Gir population recovered from barely a dozen at the turn of the 20th century. The Supreme Court
ordered lion translocation to Kuno in 2013; Gujarat's resistance kept the lions in Gir while Kuno hosted the cheetah
reintroduction.  Snow  leopards  are  monitored  through  the  Snow  Leopard  Population  Assessment  in  India  (SPAI)
protocol. All three face poaching pressure for body parts in illegal wildlife trade.

How UPSC tests it: Prelims asks the stronghold of each species (Kaziranga, Gir, Himalayas), their Red List categories,
and the lion-translocation controversy. In Mains, they illustrate single-population vulnerability, reintroduction science
and Centre–state dynamics in conservation.

29. 29. Protected Areas: National Parks, Sanctuaries, Biosphere Reserves

Key fact Detail

National parks 100+ in India; no human activity permitted except regulated tourism; notified by states

Wildlife sanctuaries 500+; some human activities and rights may continue; less strict than national parks

Biosphere reserves ~18; UNESCO Man and Biosphere Programme; zoned core–buffer–transition

First biosphere reserve Nilgiri Biosphere Reserve (1986), spanning Tamil Nadu, Kerala and Karnataka

Other categories Conservation reserves, community reserves, tiger reserves, elephant reserves, Ramsar sites

What it is: India's protected-area network is a graded system of safeguards. National parks (100+) are the strictest —
no grazing, no forestry, no private rights, with only regulated tourism allowed. Wildlife sanctuaries (500+) are more
flexible, permitting some existing human uses and rights to continue. Biosphere reserves (~18), designated under
UNESCO's Man and Biosphere Programme, are the most sophisticated: a strictly protected core for conservation, a
buffer for research and education, and a transition zone where sustainable development is actively promoted. The
Nilgiri Biosphere Reserve, established in 1986 across three southern states, was India's first. Tiger reserves, elephant
reserves, conservation reserves and community reserves overlay additional management frameworks.

Why it matters: The graded system embodies a maturing philosophy — from fortress conservation (keep people out)
to inclusive conservation (work with people in buffers and transition zones).  Biosphere reserves are meant to be
laboratories  reconciling  conservation  with  livelihoods,  though  in  practice  many  function  as  parks  with  extra
paperwork.  Knowing the legal  differences is  essential:  questions that  confuse national  parks with sanctuaries,  or
biosphere reserves with tiger reserves, are among UPSC's favourite traps.

Key facts: Jim Corbett (1936, as Hailey National Park) was India's first national park. The Nilgiri Biosphere Reserve
spans the tri-junction of Tamil Nadu, Kerala and Karnataka. UNESCO recognises a subset of Indian biosphere reserves
in  its  World  Network.  Conservation  reserves  and  community  reserves,  added  by  the  2003  amendment,  protect
landscapes outside the classic park system with local participation. Marine protected areas like the Gulf of Mannar
extend the network underwater.

How UPSC tests it: Prelims asks the differences between parks, sanctuaries and biosphere reserves, the first of each,
and the core–buffer–transition zonation. In Mains, the network illustrates conservation models, the fortress-versus-
community debate, and landscape connectivity.

30. 30. Sacred Groves & Community Conservation

Key fact Detail

What they are Forest patches protected by religious belief and customary law, not by statute



Regional names Devrai (Maharashtra), Devara Kadu (Karnataka), Law Kyntang (Meghalaya), Orans (Rajasthan)

Ecological value Refuges for endemic and threatened species; seed banks; watershed protection

Community reserves Legal category under the Wildlife (Protection) Act enabling community-led conservation

Other models Joint Forest Management, Khonoma (Nagaland), Apatani paddy-fish systems

What it is: Sacred groves are forests protected by faith — patches of old-growth woodland that communities have
preserved for generations because deities reside there, taboos forbid felling, and custom punishes violation. Known
as Devrai in Maharashtra, Devara Kadu in Karnataka, Law Kyntang in Meghalaya and Orans in Rajasthan, they survive
across India as islands of biodiversity in farmed landscapes, sheltering endemic species, acting as seed banks and
protecting springs.  Modern law has begun recognising this  tradition:  the community-reserve category under the
Wildlife  (Protection)  Act  gives  villages  legal  tools  for  conservation,  while  Joint  Forest  Management  shares  forest
stewardship between departments and communities.

Why it matters: Sacred groves prove that conservation predates the Forest Department by millennia and that cultural
institutions can protect nature as effectively as statutes — a powerful counterpoint in debates that pit people against
parks. They are also practical: in fragmented landscapes, groves serve as stepping stones and refuges for wildlife.
Community  conservation  models  like  Nagaland's  Khonoma  village  (which  banned  hunting  and  created  a  nature
reserve) show bottom-up protection working where top-down enforcement struggles. UPSC values this as the human
face of conservation.

Key facts: Meghalaya's  Mawphlang sacred grove is  among the most  famous,  protected by Khasi  customary law.
Studies have found groves harbouring species extinct in surrounding forests. The Apatani tribe of Arunachal Pradesh
runs an integrated paddy-cum-fish culture that is both productive and ecologically sophisticated. Community reserves
require the consent of  local  communities  and gram sabhas,  embedding democratic  consent in  conservation law.
Sacred groves face erosion from urbanisation, weakening taboos and land pressure.

How UPSC tests it: Prelims asks regional names of groves and the community-reserve legal provision. Khonoma and
Joint  Forest  Management appear as examples.  In Mains and Ethics,  sacred groves illustrate traditional  ecological
knowledge, cultural conservation and participatory forest governance.

31. 31. Invasive Alien Species in India

Key fact Detail

Definition Non-native species that spread aggressively, harming native ecosystems, economy or health

Plant invaders Lantana camara, Parthenium (congress grass), Prosopis juliflora, water hyacinth

Animal invaders African catfish, red-eared slider turtle, giant African snail

Why they win No natural predators, fast reproduction, broad tolerance — J-curve population explosion

Control Prevention, early detection, mechanical/chemical/biological removal; costly and often incomplete

What it is: Invasive alien species are ecological hijackers — organisms introduced (deliberately or accidentally) from
elsewhere that spread out of control because their new home lacks the predators, diseases and competitors that held
them in  check.  Lantana camara,  brought  as  an ornamental  shrub,  now chokes the understory  of  tiger  reserves,
blocking the grasses herbivores need. Parthenium (congress grass) blankets farmland and causes allergies. Water
hyacinth seals lakes and wetlands under a green mat that starves water of  oxygen.  In rivers,  the African catfish
devours  native  fish;  the  red-eared  slider,  a  discarded  pet,  invades  urban  wetlands.  Each  follows  the  J-shaped
population explosion of an organism with no enemies.

Why it matters: Invasives are ranked among the top drivers of biodiversity loss globally, and in India they directly
degrade  flagship  habitats  —  Lantana  in  Bandipur  and  Corbett,  water  hyacinth  in  Chilika  and  Loktak.  They  cost



economies through lost fisheries, clogged waterways and reduced farmland productivity. Control is brutally difficult:
once  established,  eradication  is  nearly  impossible,  so  policy  emphasises  prevention  and  early  action.  The  issue
connects  ecology  (competition,  enemy  release)  to  governance  (quarantine,  trade  regulation)  —  a  natural  UPSC
crossover.

Key facts: Lantana was introduced to India as an ornamental plant in the early 19th century. Parthenium arrived
accidentally with imported wheat in the 1950s. Prosopis juliflora, planted for fuelwood, turned invader in arid regions.
Biological  control  — using a  pest's  natural  enemies  — is  used cautiously  to  avoid  creating new invasions.  India
regulates plant and animal imports through quarantine laws, but enforcement gaps persist. Island ecosystems like
Andaman & Nicobar are especially vulnerable to invasives.

How UPSC tests it: Prelims asks examples of invasive species in India and their impacts (Lantana–tiger reserves,
water  hyacinth–wetlands).  The  definition  versus  merely  "exotic"  species  is  tested.  In  Mains,  invasives  illustrate
biodiversity threats, the economics of ecosystem damage, and biosecurity policy.

32. 32. Human–Wildlife Conflict

Key fact Detail

Definition Negative interactions between people and wildlife: crop raids, livestock kills, human injury and retaliatory killing

Main species Elephants (crop raids), tigers/leopards (livestock, human attacks), nilgai, wild boar, monkeys

Root causes Habitat fragmentation, corridor loss, shrinking buffers, attractants near settlements

Mitigation Corridors, barriers, early-warning systems, compensation, rapid response teams

Policy angle Compensation schemes; debate over declaring problem animals "vermin" (Schedule provisions)

What it is: Human–wildlife conflict is what happens when expanding human footprints and recovering or displaced
wildlife collide: elephants raid paddy fields, leopards take livestock (and occasionally people) in suburbs, nilgai and
wild boar devastate crops, monkeys menace towns. The root causes are structural — forests fragmented by roads,
railways  and  farms;  corridors  severed  so  animals  must  cross  human  land;  buffers  around  reserves  settled  or
cultivated.  Retaliation  follows:  poisoning,  electrocution  and  shooting,  which  can  wipe  out  the  very  species
conservation recovered. Mitigation mixes ecology and engineering — securing corridors, solar fences, trenches, early-
warning SMS alerts,  rapid-response teams — with economics:  prompt,  fair  compensation for  losses so tolerance
survives.

Why it matters: Conflict is where conservation succeeds or fails politically: no programme survives if local people
bear its costs. Rising incidents around reserves signal both conservation success (more animals) and planning failure
(less space). The "vermin" debate — whether problem species like nilgai and wild boar can be culled — pits farmers'
livelihoods against wildlife ethics and is a live policy controversy. For UPSC, conflict questions test whether aspirants
see conservation as a land-use and justice problem, not just an animal-love problem.

Key facts: Elephants cause the most crop damage nationally;  leopards adapted to human-dominated landscapes
cause frequent livestock and human incidents. Linear infrastructure (railways, highways, canals) through corridors is a
documented  killer  of  elephants.  Compensation  schemes  exist  in  all  states  but  are  criticised  for  delays  and
undervaluation. The Wildlife (Protection) Act allows declaring certain animals vermin for specified periods and areas.
Community-based early-warning systems have reduced casualties in several landscapes.

How UPSC tests it: Prelims asks causes and mitigation measures, and the vermin provision's legal basis. In Mains,
conflict is central to answers on conservation's social costs, corridor planning, land-use policy and compassionate
conservation ethics.



33. 33. Biological Diversity Act, 2002 & People's Biodiversity Registers

Key fact Detail

Enacted 2002; implements the CBD and Nagoya Protocol in India

Three-tier
structure

National Biodiversity Authority (NBA) → State Biodiversity Boards → local Biodiversity Management
Committees

ABS Access and Benefit Sharing: users of biological resources share benefits with providers and communities

PBRs People's Biodiversity Registers document local biological resources and traditional knowledge

2023 amendment Decriminalised violations, eased compliance for AYUSH and research, retained benefit-sharing core

What it is: The Biological Diversity Act of 2002 is India's domestic answer to the Convention on Biological Diversity: it
regulates who can access India's biological resources and traditional knowledge, and ensures benefits flow back to the
communities that stewarded them. Its three-tier machinery runs from the National Biodiversity Authority (approving
foreign access and IPR applications) through State Biodiversity Boards to Biodiversity Management Committees at
every panchayat — the grassroots tier that prepares People's Biodiversity Registers, exhaustive local inventories of
plants,  animals,  crop varieties  and the traditional  knowledge around them. The 2023 amendment decriminalised
offences,  simplified  compliance  for  AYUSH  practitioners  and  researchers,  and  encouraged  cultivation  over  wild
collection.

Why it  matters: This is  India's  anti-biopiracy shield — the legal  machinery that would govern the next neem or
turmeric  patent  battle  — and its  most  decentralised environmental  law,  placing documentation power  in  village
hands. PBRs do double duty: they are evidence of prior knowledge (blocking wrongful patents) and baselines for
conservation planning. Benefit-sharing turns biodiversity from a cost into an asset for rural communities. The 2023
amendments' balance between ease of business and conservation safeguards is exactly the kind of current policy
tension UPSC probes.

Key facts: The NBA is headquartered in Chennai. Foreigners and NRIs need NBA approval to access Indian biological
resources; Indian entities deal with State Boards. Benefit-sharing includes royalties, technology transfer and joint IPR
ownership.  Over  a  lakh  Biodiversity  Management  Committees  have  been constituted,  though PBR quality  varies
widely. The Act covers cultivated as well as wild resources where traditional knowledge is attached. India's Traditional
Knowledge Digital Library (TKDL) complements the Act by documenting medicinal knowledge to pre-empt patents.

How UPSC tests  it: Prelims asks  the three-tier  structure,  what  PBRs document,  and the 2023 amendment's  key
changes.  The  NBA's  location  and  ABS  concept  recur.  In  Mains,  the  Act  illustrates  decentralised  environmental
governance, biopiracy defence and the Nagoya Protocol in domestic action.

Part III: Climate Change, Pollution, EIA & Current Issues

34. 34. Climate Change: Causes, Evidence & Impacts

Key fact Detail

Causes Fossil-fuel burning, deforestation, industrial processes, agriculture (methane, nitrous oxide)

Evidence Rising global temperatures, retreating glaciers, sea-level rise, ocean warming, extreme events

Impacts on India Erratic monsoon, Himalayan glacial retreat, coastal erosion, heatwaves, crop stress

Feedback loops Melting ice reduces reflectivity; thawing permafrost releases methane — warming accelerates warming

Key metric Global warming level measured against the pre-industrial baseline (1.5°C / 2°C thresholds)



What it is: Climate change is the long-term shift in Earth's climate system driven primarily by human activities that
load the atmosphere with greenhouse gases. Burning coal, oil and gas releases carbon stored over geological time;
deforestation removes the sinks that would absorb it; agriculture adds methane from livestock and rice paddies and
nitrous oxide from fertilisers. The evidence is measured, not modelled: thermometers show warming, satellites show
shrinking ice, tide gauges show rising seas, and oceans — which absorb most of the excess heat — are measurably
warmer and more acidic. Feedback loops amplify the trend: white ice melts to dark water that absorbs more heat;
thawing permafrost releases methane, itself a potent greenhouse gas.

Why it matters: For India, climate change is not a future scenario but a present-tense development crisis: heatwaves
that kill outdoor workers, an erratic monsoon that gambles with food security, Himalayan glaciers feeding rivers that
sustain hundreds of millions, and a 7,500-km coastline facing sea-level rise and fiercer cyclones. It reframes every
sector — agriculture, water, health, infrastructure, finance — around resilience. UPSC treats climate change as the
master current-affairs theme that connects science, economy, diplomacy and ethics.

Key facts: The pre-industrial baseline (roughly 1850–1900) is the reference for warming thresholds. The 1.5°C and 2°C
limits are the Paris Agreement's guardrails. India is among the most vulnerable countries to climate impacts despite
low per-capita historical emissions — the equity argument at the heart of its diplomacy. Extreme rainfall events have
intensified  even  as  total  monsoon  rainfall  shows  complex  regional  trends.  Himalayan  glaciers  are  retreating,
threatening long-term river flows and raising glacial-lake outburst flood risks.

How UPSC tests it: Prelims asks causes, evidence indicators and feedback-loop mechanisms. India-specific impacts
(monsoon, glaciers, coasts) are recurring. In Mains, climate change is the backbone of GS-III environment answers
and a staple Essay theme — see previous year papers for its weight.

35. 35. Greenhouse Effect & Greenhouse Gases

Key fact Detail

Greenhouse
effect

Certain gases trap outgoing infrared radiation, warming the planet — natural and essential, now enhanced
by humans

Main gases Water vapour, carbon dioxide (CO₂), methane (CH₄), nitrous oxide (N₂O), ozone, CFCs

Sources CO₂: fossil fuels, deforestation; CH₄: livestock, rice, waste; N₂O: fertilisers, industry

GWP Global Warming Potential compares gases to CO₂; methane's GWP is far higher per tonne

Kyoto basket The Kyoto Protocol covered six gases: CO₂, CH₄, N₂O, HFCs, PFCs and SF₆

What it is: The greenhouse effect is the reason Earth is habitable: gases like water vapour and carbon dioxide let
sunlight in but trap part of the heat radiating back out, keeping the planet about 33°C warmer than it would otherwise
be. The problem is the enhancement — humans have thickened this blanket. Carbon dioxide, from fossil fuels and
deforestation, is the largest driver by volume. Methane, from livestock, rice paddies, landfills and fossil-fuel leaks, is
far more potent per molecule but shorter-lived. Nitrous oxide rises from fertilisers and industry; fluorinated gases
(HFCs, PFCs, SF₆) are entirely man-made and extremely powerful.  Global Warming Potential (GWP) expresses each
gas's heat-trapping power relative to CO₂ over a chosen timeframe.

Why it matters: Knowing which gas comes from where turns climate policy from slogans into sectoral action: power
and transport for CO₂, agriculture and waste for methane, industry for fluorinated gases. Methane's short lifetime
makes cutting it the fastest lever for near-term cooling — the logic behind the Global Methane Pledge. For UPSC, the
gas-to-source mapping is the difference between a vague answer on "emissions" and a precise one on mitigation
pathways.

Key facts: Without any greenhouse effect, Earth's average temperature would be about −18°C instead of +15°C. The
Kyoto  Protocol's  basket  of  six  gases  remains  the  standard  classification.  Water  vapour  is  the  largest  natural
greenhouse gas but acts as a feedback (warming increases it) rather than a direct driver. HFCs, used in refrigeration,

https://dev-danisocail.pantheonsite.io/upsc-previous-year-papers/


have GWPs thousands of times CO₂'s — hence the Kigali Amendment's phase-down. Atmospheric CO₂ concentration
has risen from about 280 ppm pre-industrial to over 420 ppm today.

How UPSC tests it: Prelims asks gas-to-source matching, GWP comparisons, and the Kyoto basket of gases.  The
natural-versus-enhanced greenhouse effect distinction is a favourite. In Mains, gases appear in mitigation-strategy
answers sector by sector.

36. 36. UNFCCC, Kyoto Protocol & CBDR

Key fact Detail

UNFCCC 1992 Rio Earth Summit; in force 1994; secretariat in Bonn; near-universal membership

Kyoto Protocol 1997; in force 2005; legally binding cuts for developed (Annex I) countries only

CBDR Common But Differentiated Responsibilities — developed nations lead, given historical emissions

Kyoto mechanisms Emissions trading, Clean Development Mechanism (CDM), Joint Implementation

Outcome Kyoto's top-down model gave way to Paris's bottom-up pledges after limited participation

What it is: The UN Framework Convention on Climate Change (1992) is the parent treaty of global climate action,
setting the goal of stabilising greenhouse-gas concentrations and the principle that all countries share responsibility
but not equally — Common But Differentiated Responsibilities (CBDR), reflecting that developed nations caused most
historical emissions and have greater capacity to act. The Kyoto Protocol (1997, in force 2005) was the first operational
child:  legally  binding  emission  targets,  but  only  for  developed  (Annex  I)  countries,  with  flexible  mechanisms  —
emissions trading, Joint Implementation between developed states, and the Clean Development Mechanism letting
rich countries fund green projects in developing ones for carbon credits.

Why it matters: CBDR is the moral and legal core of India's climate diplomacy — the argument that India, with low
per-capita and historical emissions, must not bear the same burden as industrialised nations. Kyoto's rise and fall
teaches a diplomatic lesson: binding targets without universal participation (the US never ratified; major developing
emitters had no targets) proved politically fragile, which is why Paris switched to voluntary pledges. Understanding
this arc is essential for any Mains answer on climate negotiations.

Key facts: The UNFCCC secretariat is in Bonn, Germany, and its Conference of the Parties (COP) meets annually —
COP26 in Glasgow, COP28 in Dubai. Kyoto's first commitment period ran 2008–2012. India hosted numerous CDM
projects, becoming a major carbon-credit earner. The principle CBDR-RC (with "respective capabilities") carried into the
Paris Agreement. The US withdrawal from Kyoto and Canada's exit weakened the protocol's coverage.

How UPSC tests  it: Prelims  asks  years  (UNFCCC 1992,  Kyoto  1997/2005),  CBDR's  meaning,  and the  three  Kyoto
mechanisms. Annex I versus non-Annex I distinction recurs. In Mains, this history frames answers on climate justice
and the evolution of global climate governance.

37. 37. Paris Agreement & NDCs

Key fact Detail

Adopted 2015 at COP21; in force 2016; near-universal participation

Temperature
goal

Well below 2°C, pursuing 1.5°C above pre-industrial levels

NDCs Nationally Determined Contributions — voluntary national pledges, revised every five years (ratchet
mechanism)

Finance goal $100 billion per year from developed countries (extended); loss and damage fund agreed at COP27



Global stocktake Periodic review of collective progress; first completed at COP28 (2023)

What it is: The Paris Agreement (2015, in force 2016) rebuilt climate diplomacy on a new model: instead of Kyoto's
imposed targets, every country submits its own Nationally Determined Contribution — a voluntary pledge covering
emissions,  adaptation  and  finance  —  with  a  "ratchet  mechanism"  requiring  each  five-year  update  to  be  more
ambitious than the last. The collective goal is to hold warming well below 2°C and pursue 1.5°C. A global stocktake
every five years measures whether national pledges add up to the goal (they currently do not — the "ambition gap").
Developed countries committed to mobilising $100 billion annually in climate finance, and COP27 finally agreed a loss-
and-damage fund for nations suffering unavoidable climate harm.

Why it matters: Paris is the operating system of current climate action — every national policy, including India's, is
framed as NDC implementation. The ratchet mechanism makes each COP a moment of accountability. The finance
and loss-and-damage provisions are where equity battles are fought: developing nations argue that pledges without
money are empty. For UPSC, Paris links diplomacy to domestic policy — India's Panchamrit and net-zero 2070 target
are its NDC expression.

Key facts: The Agreement covers mitigation, adaptation, finance, technology transfer and capacity building. NDCs are
not legally binding in their targets, but the reporting and ratcheting process is. The first global stocktake concluded at
COP28 in Dubai (2023), calling for transitioning away from fossil fuels. The $100-billion goal was met with delay and
definitional disputes. Loss and damage — compensation for unavoidable impacts — was a decades-long demand of
vulnerable nations before COP27's breakthrough.

How UPSC tests it: Prelims asks the temperature goal, what NDCs are, the ratchet mechanism, and the stocktake
cycle. In Mains, Paris frames answers on climate diplomacy, the ambition gap, and India's negotiating stance.

38. 38. IPCC: Assessment Reports & Key Findings

Key fact Detail

Established 1988 by the World Meteorological Organization (WMO) and UNEP

What it is Not a research body — it assesses published science; thousands of scientists contribute voluntarily

Structure Three working groups: physical science (WGI), impacts and adaptation (WGII), mitigation (WGIII)

AR6 Sixth Assessment Report (2021–2023): "unequivocal" human influence; narrowing window for 1.5°C

Key
concepts

Carbon budget, tipping points, representative concentration pathways (RCPs), shared socioeconomic pathways
(SSPs)

What it is: The Intergovernmental Panel on Climate Change, created in 1988 by the WMO and UNEP, is the world's
climate-science auditor: it conducts no research itself but assesses thousands of published studies into authoritative
reports approved line-by-line by governments. Its three working groups cover the physical science of warming, its
impacts and adaptation options, and mitigation pathways. The Sixth Assessment Report (2021–2023) delivered the
starkest verdict yet — human influence on warming is "unequivocal", the remaining carbon budget for 1.5°C is small
and shrinking, and every fraction of a degree matters for impacts. Its scenarios (RCPs/SSPs) map futures from rapid
decarbonisation to fossil-fuelled development.

Why it matters: IPCC reports are the scientific bedrock beneath every climate negotiation and national policy — when
diplomats argue about 1.5°C, they are arguing about IPCC numbers. The carbon-budget concept turns the abstract
temperature goal into a finite allowance of emissions, giving moral force to equity debates over who gets to emit what
remains. For UPSC, IPCC findings are the citable authority in any climate answer; quoting its calibrated language
("unequivocal", "high confidence") signals serious preparation.

Key facts: The IPCC shared the 2007 Nobel Peace Prize with Al Gore. Assessment Reports appear roughly every six to
seven years; special reports (on 1.5°C, oceans, land) land in between. "Tipping points" — like Amazon dieback or ice-



sheet collapse — are thresholds beyond which change becomes self-perpetuating. The 1.5°C special report (2018)
galvanised the Paris ambition debate. IPCC language is calibrated: "unequivocal", "very likely" and confidence levels
have precise statistical meanings.

How UPSC tests it: Prelims asks the founding year and parent bodies, the three working groups' themes, and AR6's
headline findings. In Mains, IPCC science underpins answers on mitigation pathways, adaptation planning and climate
justice.

39. 39. India's Climate Policy: NAPCC, Panchamrit & Net Zero 2070

Key fact Detail

NAPCC National Action Plan on Climate Change, 2008 — eight national missions (solar, efficiency, water, Himalayan,
Green India, agriculture, knowledge, habitat)

Panchamrit Five pledges at COP26 Glasgow (2021): 500 GW non-fossil capacity by 2030, 50% energy from renewables, −1 bn
tonnes emissions, −45% emission intensity, net zero by 2070

Net zero
2070

India's long-term target; updated NDC reflects Panchamrit

State plans State Action Plans on Climate Change (SAPCCs) adapt NAPCC to state contexts

Key schemes National Solar Mission, PAT (Perform-Achieve-Trade), FAME for EVs, Green Hydrogen Mission

What it is: India's climate architecture rests on the National Action Plan on Climate Change (2008), which launched
eight  missions  spanning  solar  energy,  energy  efficiency,  water,  the  Himalayan  ecosystem,  a  Green  India
(afforestation),  sustainable agriculture,  strategic  knowledge and sustainable habitat.  At  COP26 in Glasgow (2021),
India announced the Panchamrit — five nectar-like pledges: 500 GW of non-fossil electricity capacity by 2030, half of
energy requirements from renewables,  one billion tonnes of  projected emissions avoided,  a 45% cut in emission
intensity from 2005 levels, and net-zero emissions by 2070. These were folded into India's updated NDC, while states
implement their own State Action Plans on Climate Change.

Why it matters: This is the domestic face of India's climate diplomacy — the answer to "what is India actually doing?"
The 2070 net-zero date, later than developed nations' 2050, embodies the equity argument: India needs carbon space
to develop. The missions translate the pledge into sectors — solar parks, the PAT scheme for industrial efficiency,
FAME  subsidies  for  electric  vehicles,  the  National  Green  Hydrogen  Mission.  For  Mains,  this  framework  lets  you
evaluate ambition against implementation, the perennial gap between announcement and achievement.

Key facts: The National Solar Mission initially targeted 20 GW and was later scaled to 100 GW, signalling India's solar
ambition. PAT (Perform-Achieve-Trade) makes large industries trade energy-efficiency certificates. India is among the
world's  largest  renewable-energy  markets,  with  massive  solar  and  wind  expansion.  The  updated  NDC  (2022)
formalised the Panchamrit targets. Adaptation — through water missions, climate-resilient agriculture and disaster
management — gets equal billing with mitigation in Indian policy.

How UPSC tests it: Prelims asks the eight NAPCC missions, the five Panchamrit elements, and the 2070 net-zero year.
In Mains, India's climate policy anchors answers on energy transition, climate justice and the implementation gap.

40. 40. Carbon Markets, Carbon Trading & Green Credits

Key fact Detail

Carbon market System where emission allowances or credits are bought and sold, putting a price on carbon

Compliance vs
voluntary

Compliance markets (mandated caps) vs voluntary markets (corporate offsetting)



CDM legacy Kyoto's Clean Development Mechanism pioneered carbon credits; India was a major host

India's move Carbon Credit Trading Scheme and Green Credit Programme notified to build a domestic market

Green credits Credits for voluntary environmental actions — afforestation, water conservation, waste
management

What it is: Carbon markets put a price on pollution: emitters that cut emissions below their allowance can sell the
surplus as credits to those exceeding theirs, so reductions happen where they are cheapest. Compliance markets (like
the EU's Emissions Trading System) are mandated by law; voluntary markets let companies offset emissions to meet
self-declared goals.  The Kyoto-era Clean Development Mechanism pioneered the model,  with India hosting many
projects. India is now building its own architecture — a Carbon Credit Trading Scheme for obligated industries and a
Green  Credit  Programme  that  rewards  voluntary  actions  like  tree  planting,  water  conservation  and  waste
management with tradable credits.

Why it matters: Pricing carbon is economists' preferred climate tool — it makes polluters pay and innovators profit.
But markets have a chequered record: CDM credits faced "additionality" scandals (projects that would have happened
anyway), and voluntary offsets vary wildly in quality. India's design choices — which sectors are obligated, how credits
are  verified,  how  green  credits  differ  from  carbon  credits  —  will  decide  whether  the  market  drives  real
decarbonisation or becomes a greenwashing venue. UPSC loves this instrument-versus-integrity tension.

Key facts: The EU ETS is the world's largest compliance carbon market. Article 6 of the Paris Agreement creates the
framework for international carbon trading between countries. India's PAT scheme (energy-efficiency certificates) was
a  precursor  market  mechanism.  Green  credits  under  India's  programme  cover  sectors  like  afforestation,  water,
agriculture and waste — broader than carbon alone. "Additionality" — proving the reduction would not have occurred
anyway — is the integrity test of any credit.

How UPSC tests it: Prelims asks compliance versus voluntary markets, what CDM was, and India's new schemes. In
Mains, carbon markets illustrate market-based environmental regulation, its promise and its pitfalls.

41. 41. Ozone Depletion & the Montreal Protocol

Key fact Detail

Ozone layer Stratospheric shield absorbing harmful UV-B radiation; measured in Dobson Units

Depletion CFCs release chlorine that destroys ozone; Antarctic "ozone hole" identified in 1985

Montreal Protocol 1987; phased out ozone-depleting substances; near-universal ratification

Kigali
Amendment

2016; phases down HFCs — potent greenhouse gases that replaced CFCs

Status Hailed as the most successful environmental treaty; ozone layer recovering, full recovery expected mid-
century

What it is: High in the stratosphere, the ozone layer absorbs the sun's harmful ultraviolet-B radiation — the shield
that makes land life possible.  In the 1980s,  scientists discovered it  was thinning dramatically over Antarctica (the
"ozone hole", identified in 1985): chlorofluorocarbons (CFCs) from refrigerators and aerosols drift upward, where UV
light releases chlorine atoms that catalytically destroy thousands of ozone molecules each. The Montreal Protocol
(1987) mandated the phase-out of CFCs and other ozone-depleting substances, with richer nations moving first and a
multilateral  fund helping developing ones.  The 2016 Kigali  Amendment extended the regime to HFCs — the CFC
replacements that spare ozone but are powerful greenhouse gases.

Why it matters: Montreal is the proof that global environmental cooperation can work: binding targets, differentiated
timelines,  a  dedicated fund,  and industry  innovation produced a  recovering ozone layer  — the template  climate
negotiators wish they could copy. The Kigali Amendment cleverly bridges ozone and climate regimes, since phasing



down HFCs avoids significant warming. For UPSC, the ozone story is  the go-to success narrative to contrast with
climate diplomacy's struggles.

Key facts: The ozone hole was discovered by British Antarctic Survey scientists Farman, Gardiner and Shanklin. The
Vienna Convention (1985) is Montreal's parent framework treaty. Ozone is measured in Dobson Units;  the hole is
defined by readings below 220 DU. Full recovery to 1980 levels is expected around mid-century. The Multilateral Fund
has financed developing-country transitions for decades. India has met its phase-out schedules and ratified Kigali.

How UPSC tests it: Prelims asks the Protocol's year, the Kigali Amendment's purpose, what CFCs do, and the 1985
discovery.  In Mains,  Montreal  illustrates successful  treaty design — binding, funded, differentiated — against the
climate regime's difficulties.

42. 42. Air Pollution: AQI, Smog & Stubble Burning

Key fact Detail

AQI National Air Quality Index launched 2014; six categories from Good to Severe; tracks 8 pollutants

Key pollutants PM2.5, PM10, NO₂, SO₂, CO, O₃, NH₃, Pb — PM2.5 the most health-damaging

NCAP National Clean Air Programme (2019): targets 40% PM reduction in 131 cities by 2026 (vs 2017)

Stubble burning Punjab-Haryana paddy residue burning; combines with winter inversion to choke Delhi-NCR

Smog types Classical (sulphurous, London) vs photochemical (ozone-rich, Los Angeles); Delhi's winter smog mixes both

What it is: India's air-pollution crisis is measured by the National Air Quality Index (launched 2014), which compresses
eight pollutants — led by the health-wrecking fine particles PM2.5 and PM10 — into six colour-coded categories from
Good to Severe. Sources vary by season and city: vehicles, industry, construction dust, and, infamously each October–
November, paddy-stubble burning in Punjab and Haryana, whose smoke combines with Delhi's winter temperature
inversion (cold air trapped under warm air) to create a toxic lid over the capital. The National Clean Air Programme
(2019) targets a 40% cut in particulate pollution across 131 cities by 2026 against 2017 levels, through city action plans.

Why it matters: Air pollution is among India's largest public-health burdens, cutting life expectancy and productivity,
with the poor — outdoor workers, roadside dwellers — hit hardest. It is also an economic and governance test: the
GRAP (Graded Response Action Plan) emergency measures, the Commission for Air Quality Management for NCR, and
the stubble-burning debate expose Centre–state coordination challenges. Solutions span technology (BS-VI fuels, EVs),
economics (happy-seeder subsidies, biomass markets for stubble) and urban planning — a full GS-III case study.

Key facts: PM2.5 particles penetrate deep into lungs and bloodstreams, driving the health toll. BS-VI emission norms
(2020) sharply cut vehicular pollutants. The Commission for Air Quality Management (CAQM) coordinates NCR action
across states. Stubble alternatives include in-situ management (happy seeders), ex-situ use (bio-CNG, pellets) and crop
diversification away from paddy.  Winter inversions and Diwali  fireworks compound the seasonal  peak.  Indoor air
pollution from solid cooking fuels remains a huge rural burden, addressed by the Ujjwala LPG scheme.

How UPSC tests it: Prelims asks AQI categories and pollutants, NCAP's target, and causes of Delhi's winter smog. In
Mains, air pollution anchors answers on public health, federal coordination, and technology-plus-behaviour solutions.

43. 43. Water Pollution: Ganga, Groundwater & Namami Gange

Key fact Detail

Water Act Water (Prevention and Control of Pollution) Act, 1974 — created the CPCB and SPCBs

Namami Gange Flagship programme (2014) for Ganga rejuvenation; National Mission for Clean Ganga implements it

Key pollutants Sewage (largest share), industrial effluents, agricultural runoff, religious offerings, plastics



Groundwater threats Arsenic (Bengal basin), fluoride (Rajasthan, Andhra), nitrate, uranium traces, over-extraction

Indicators BOD, COD, dissolved oxygen, coliform count measure pollution load

What it is: India's water crisis is as much about quality as quantity.  Rivers receive untreated sewage (the largest
pollution load by volume), industrial effluents from tanneries, textiles and chemicals, fertiliser and pesticide runoff,
and plastic waste. The Ganga, India's most sacred and most studied river, carries this full cocktail — which is why
cleaning it became a national mission. Namami Gange (2014), implemented by the National Mission for Clean Ganga,
funds  sewage-treatment  plants,  riverfront  development,  industrial  monitoring  and  afforestation  along  the  river.
Underground, the crisis is chemical: arsenic poisons wells across the Bengal basin, fluoride mottles teeth and bones in
Rajasthan and Andhra Pradesh, and nitrates seep from fertilised fields.

Why it matters: Polluted water sickens millions and the cleanup bill dwarfs prevention costs — the classic argument
for regulating at source. The Ganga's cultural centrality makes its cleaning a test of state capacity watched by the
courts  (the  Supreme Court  and  NGT monitor  progress)  and  citizens  alike.  Groundwater  contamination  is  a  slow
disaster: invisible, widespread and hard to reverse, it links water policy to agriculture (fertiliser use) and public health.
Water quality also determines whether "Har Ghar Jal" taps deliver safe water, not just water.

Key facts: The Water Act of 1974 created the Central and State Pollution Control Boards. BOD (biochemical oxygen
demand)  measures organic  pollution;  high BOD means oxygen-starved water.  The Ganga Action Plan (1986)  was
Namami Gange's predecessor, judged to have underachieved. Arsenic contamination affects West Bengal and Assam;
fluoride is endemic in parts of Rajasthan, Telangana and Andhra Pradesh. The "wholly" and "ecological flow" (e-flow)
notifications aim to keep minimum river flows for dilution and ecology.

How UPSC tests it: Prelims asks the Water Act's year, Namami Gange's launch and implementing body, and arsenic/
fluoride  regions.  BOD  versus  COD  is  a  recurring  concept.  In  Mains,  water  pollution  anchors  answers  on  river
rejuvenation, inter-agency coordination and the prevention-versus-cleanup economics.

44. 44. Soil Degradation & Desertification

Key fact Detail

Degradation types Erosion, salinisation, waterlogging, nutrient depletion, compaction, contamination

Desertification Land degradation in arid, semi-arid and dry sub-humid areas (UNCCD definition)

UNCCD UN Convention to Combat Desertification; COP14 hosted by India (New Delhi, 2019)

India's pledge Land Degradation Neutrality by 2030 — restore 26 million hectares of degraded land

Responses Watershed management, agroforestry, soil health cards, micro-irrigation, Bonn Challenge pledge

What it is: Soil degradation is the quiet crisis beneath Indian agriculture: topsoil washed away by water erosion, salts
accumulating from flood irrigation, nutrients mined faster than they are replaced, and land compacted by machinery.
Desertification is its dryland face — the degradation of arid, semi-arid and dry sub-humid lands through overgrazing,
deforestation and unsustainable farming, defined by the UN Convention to Combat Desertification (UNCCD). India,
which hosted UNCCD COP14 in New Delhi in 2019, has pledged Land Degradation Neutrality by 2030 — restoring 26
million hectares so that no net degradation occurs. Tools range from watershed programmes and agroforestry to Soil
Health Cards that tell farmers exactly what their fields need.

Why it matters: India supports a sixth of humanity on a fraction of its farmland — soil is the foundation of food
security.  Degraded soils  yield  less,  need more fertiliser  (raising costs  and pollution),  store  less  water  (worsening
droughts) and hold less carbon (accelerating climate change). Desertification directly threatens livelihoods across the
dryland belt  where India's poorest farmers live.  The 2030 neutrality pledge makes land restoration a measurable
national commitment, linking agriculture, climate and biodiversity policy.



Key facts: Water erosion is India's largest degradation process by area, followed by wind erosion in the west. Canal
irrigation without drainage causes waterlogging and salinisation — the classic Green Revolution side effect in Punjab
and Haryana. The Bonn Challenge (India pledged 21 million hectares, later raised) commits to restoring deforested
landscapes. Soil Health Cards, issued periodically, recommend fertiliser doses based on actual soil tests. Agroforestry
and contour bunding are proven, low-cost restoration techniques.

How UPSC tests it: Prelims asks the UNCCD definition,  India's 2030 neutrality pledge, and degradation types.  In
Mains, soil health anchors answers on sustainable agriculture, watershed management and climate adaptation.

45. 45. Noise, Light & Thermal Pollution

Key fact Detail

Noise Measured in decibels (dB); CPCB norms zone-wise (industrial 75 dB day, silent zones 50 dB day)

Light pollution Excess artificial light disrupting ecosystems — sea-turtle hatchlings, migratory birds, insect declines

Thermal pollution Heated water discharged by power plants lowers dissolved oxygen, harming aquatic life

Legal cover Noise Pollution Rules (2000) under the Environment (Protection) Act; no dedicated light-pollution law

Health effects Noise: hearing loss, hypertension, sleep disruption; light: circadian disruption in humans and wildlife

What it is: Pollution is not only chemical. Noise pollution — traffic, industry, loudspeakers, firecrackers — is measured
in decibels, with CPCB norms setting daytime and night-time limits by zone (industrial areas highest, silent zones
around hospitals and schools lowest).  Light pollution is the glow of cities that never sleep: it  disorients sea-turtle
hatchlings  that  navigate  by  moonlight,  disrupts  migratory  birds,  collapses  insect  populations  around lamps,  and
disturbs  human  sleep  hormones.  Thermal  pollution  comes  from  power  plants  and  industry  discharging  heated
cooling water into rivers and lakes, lowering dissolved oxygen and stressing aquatic life — a localised but lethal effect.

Why it matters: These are the "invisible" pollutions that degrade quality of life and ecosystems without dramatic
imagery,  which  is  why  regulation  lags.  Noise  is  a  genuine  public-health  burden  in  Indian  cities  —  linked  to
hypertension and hearing damage — yet enforcement of the Noise Pollution Rules (2000) remains weak, surfacing
each festival season in court orders. Light pollution's ecological toll (insect apocalypse, turtle disorientation) is only
now entering Indian conservation discourse. Thermal discharge standards for power plants show how even clean-
energy infrastructure needs ecological guardrails.

Key facts: The decibel scale is logarithmic — a 10 dB rise means ten times the sound intensity. Silent zones (100 m
around  hospitals,  schools,  courts)  have  the  strictest  limits:  50  dB  day,  40  dB  night.  Firecracker  regulations  now
mandate  "green  crackers"  with  reduced  emissions  and  noise.  Coastal  lighting  guidelines  protect  turtle-nesting
beaches in Odisha and elsewhere. Power plants use cooling towers and discharge norms to limit thermal shocks to
receiving waters.

How UPSC tests it: Prelims asks units (decibels), zone-wise norms, and ecological effects of light pollution on turtles
and  birds.  In  Mains,  these  illustrate  the  expanding  definition  of  pollution  and  the  enforcement  gap  in  urban
environmental governance.

46. 46. Solid & Hazardous Waste Management Rules

Key fact Detail

SWM Rules 2016 Solid Waste Management Rules — segregation at source into wet, dry and hazardous streams

Principles Polluter pays, extended producer responsibility, waste-to-energy, decentralised processing

Hazardous Waste Rules 2016 Control generation, storage, transport and disposal of hazardous waste; authorisation required



Bio-medical Waste Rules 2016 Segregation into colour-coded bins; barcoding; phase-out of chlorinated plastics

Swachh Bharat link Cleanliness mission gave waste management political salience and funding

What it  is: The Solid Waste Management Rules (2016)  overhauled how Indian cities  handle garbage:  mandatory
segregation  at  source  into  wet  (biodegradable),  dry  (recyclable)  and  domestic  hazardous  streams;  door-to-door
collection; processing through composting, biomethanation and waste-to-energy; and scientific landfills only for inert
residue. They introduced extended producer responsibility for packaging and sanitary waste, and gave waste-pickers
formal roles. Parallel 2016 rules cover hazardous waste (strict authorisation for handling and transport), bio-medical
waste  (colour-coded  segregation,  barcoding,  chlorinated-plastic  phase-out)  and  construction-demolition  waste  —
together forming India's comprehensive waste code.

Why it  matters: Indian cities  generate  enormous waste  and process  only  a  fraction scientifically  — overflowing
landfills like Ghazipur and Deonar are monuments to the gap between rules and reality. Segregation at source is the
fulcrum: mixed waste cannot be composted or recycled, so citizen behaviour decides success. Waste-to-energy plants
face  viability  and  emissions  questions;  composting  faces  market  problems.  The  rules'  test  is  implementation  —
municipal capacity, user fees, and integration of the informal recycling sector that already recovers value from waste.

Key facts: The 2016 rules replaced the Municipal Solid Waste Rules of 2000, extending coverage beyond municipal
areas to census towns and urban agglomerations. Bulk waste generators (hotels, institutions) must process waste on-
site. The polluter-pays principle underpins fines for littering and non-segregation. Bio-medical waste rules mandate
barcoded bags for traceability. Legacy-waste biomining — clearing old dumps — became a national programme after
Swachh Bharat's second phase.

How UPSC tests it: Prelims asks the 2016 rules' key provisions — segregation streams, EPR, waste-picker integration.
In Mains, waste management illustrates urban governance, the implementation gap, and circular-economy thinking.

47. 47. E-Waste & Plastic Waste Management

Key fact Detail

E-Waste Rules E-Waste (Management) Rules, 2016 (amended 2022) — EPR on producers; collection targets rising to 70%

Plastic Waste Rules 2016 (amended); SUP ban from July 2022 on identified single-use items

EPR Extended Producer Responsibility: makers must take back and recycle their products' waste

Hazards E-waste: lead, mercury, cadmium; plastics: microplastics in food chains, marine litter

Informal sector Kabadiwala networks recycle efficiently but use hazardous methods (acid baths, open burning)

What it is: Two waste streams define modern consumption's dark side. E-waste — discarded phones, computers,
appliances  — contains  both  valuable  metals  and poisons  (lead,  mercury,  cadmium);  India's  E-Waste  Rules  (2016,
overhauled 2022) place Extended Producer Responsibility on manufacturers, with collection targets rising to 70% of
generated waste. Plastic waste is governed by the Plastic Waste Management Rules (2016 and amendments), which
introduced EPR for plastic packaging and, from July 2022, banned identified single-use plastic items (cutlery, straws,
thin carry bags, cigarette packets' wrapping). Both streams flow heavily through the informal sector — kabadiwalas
who recycle efficiently but often with acid baths and open burning that poison workers and neighbourhoods.

Why it matters: India is among the world's largest e-waste generators, and formal collection captures only a fraction
— the rest  feeds hazardous informal  recycling.  Microplastics  now appear in food,  water and even human blood,
turning plastic  waste from a litter problem into a health frontier.  EPR is  the policy innovation:  making producers
responsible for end-of-life waste internalises the true cost of products. The SUP ban's success depends on affordable
alternatives and enforcement against the small manufacturers who dominate the trade.

Key facts: The 2022 e-waste amendments introduced an EPR credit-trading portal for transparent compliance. Single-
use plastics banned include earbuds,  balloon sticks,  candy sticks,  and polystyrene decoration items. Microplastics



(under 5 mm) enter oceans from textiles, tyres and degraded litter, accumulating in marine food chains. Formal e-
waste dismantlers need authorisation from State Pollution Control Boards. Deposit-refund and buy-back schemes are
emerging EPR tools for electronics.

How UPSC tests it: Prelims asks EPR's meaning, the SUP ban's date and covered items, and e-waste hazards. In Mains,
these illustrate producer responsibility, formalising the informal sector, and the microplastics health frontier.

48. 48. Environmental Impact Assessment (EIA) in India

Key fact Detail

Legal basis EIA Notification, 2006 under the Environment (Protection) Act, 1986

Process Screening → scoping → public consultation → appraisal → environmental clearance

Categories Category A (central appraisal) vs Category B (state appraisal); B1 needs full EIA, B2 exempt

Public hearing Mandatory for most Category A and B1 projects; conducted by State Pollution Control Boards

Controversies Draft EIA 2020 criticised for diluting hearings and legitimising post-facto clearance

What it is: Environmental Impact Assessment is the "look before you leap" of development: before a mine, dam,
highway or factory is approved, its likely effects on air, water, forests, wildlife and people must be studied, disclosed
and debated. India's EIA Notification (2006), issued under the Environment (Protection) Act, runs projects through
screening (does it need assessment?), scoping (what should the study cover?), public consultation (hearings where
affected people speak), and appraisal by expert committees before environmental clearance is granted or refused.
Category A projects (large mines, big dams, major industry) are appraised centrally; Category B at the state level, with
B2 projects exempted from full EIA.

Why it matters: EIA is where development and environment formally negotiate — and where the negotiation most
often fails. Public hearings are frequently stage-managed or inaccessible; impact reports are sometimes copy-pasted;
and post-facto clearance (regularising projects built without approval) rewards violators. The controversial draft EIA
Notification 2020,  which proposed reducing public  consultation and expanding exemptions,  triggered nationwide
pushback and remains the textbook case of  regulatory dilution.  A credible EIA regime is  the difference between
sustainable development and mere slogans.

Key facts: EIA in India began administratively in the late 1970s and got statutory backing with the 1994 notification,
replaced by the 2006 one. The Supreme Court has struck down post-facto clearances as contrary to law. Strategic
Environmental Assessment (SEA) — assessing policies and plans, not just projects — is the next frontier, largely absent
in  India.  Environmental  clearance can carry  conditions (green belts,  monitoring)  enforceable  through compliance
reports. The "general conditions" clause brings even Category B projects to central appraisal near sensitive areas.

How UPSC tests it: Prelims asks the notification year, the process stages, Category A versus B, and the public-hearing
requirement. The draft EIA 2020 controversy is a recurring current-affairs question. In Mains, EIA anchors answers on
regulatory governance, public participation and sustainable development.

49. 49. Environmental Institutions: MoEFCC, CPCB, NGT & CAMPA

Key
fact

Detail

MoEFCC Ministry of Environment, Forest and Climate Change — apex policy body; created 1985 (as Department of
Environment, 1980)

CPCB Central Pollution Control Board (1974, Water Act); sets standards, coordinates SPCBs

NGT National Green Tribunal (2010) — specialised fast-track environmental court; principal bench in New Delhi



CAMPA Compensatory Afforestation Fund (CAMPA Act, 2016) — manages funds from forest diversion

Others FSI, Wildlife Crime Control Bureau, National Biodiversity Authority, Botanical/Zoological Surveys

What it is: India's environmental governance runs through a layered institutional architecture. The MoEFCC (Ministry
of Environment, Forest and Climate Change) is the apex body — making policy, granting clearances, representing
India in climate and biodiversity negotiations. The Central Pollution Control Board (born under the 1974 Water Act)
sets national standards and coordinates State Pollution Control Boards that enforce them on the ground. The National
Green Tribunal (2010) is the dedicated environmental judiciary — a fast-track court whose orders on river pollution,
waste dumping and forest cases carry the force of civil-court decrees.  CAMPA (under the 2016 Act)  manages the
thousands  of  crores  collected  from  developers  as  compensation  for  diverted  forest  land,  channelling  them  into
afforestation.

Why it matters: Institutions decide whether laws live or die: the same EPA that empowers strong action gathers dust
without an effective board or tribunal. The NGT's rise marked a shift from slow civil courts to expert-led green justice
—  its  orders  on  the  Ganga,  Delhi's  air  and  illegal  mining  show  teeth.  CAMPA  illustrates  the  money  side  of
conservation: forest diversion is priced, and the funds must actually grow forests, not sit idle. Understanding who
does what — ministry versus board versus tribunal — is essential for any governance answer.

Key facts: The Department of Environment was created in 1980 after Stockholm; it became a full ministry in 1985. The
NGT Act bars civil courts from hearing cases the tribunal can decide, ensuring a single green forum. NGT benches sit
in Bhopal, Pune, Kolkata and Chennai besides New Delhi. CAMPA funds accumulated for years before the 2016 Act
created the statutory authority to spend them. The Forest Survey of India, Botanical Survey and Zoological Survey
supply the scientific baseline; the Wildlife Crime Control Bureau fights wildlife crime.

How UPSC tests it: Prelims asks founding years and functions of each body, the NGT's bench locations, and CAMPA's
purpose.  In  Mains,  institutions  anchor  answers  on  environmental  governance,  regulatory  capacity  and  green
federalism.

50. 50. SDGs, Mission LiFE & Sustainable Development

Key fact Detail

SDGs 17 Sustainable Development Goals, Agenda 2030, adopted by the UN in 2015

Predecessors Millennium Development Goals (2000–2015); Brundtland Report "Our Common Future" (1987) defined
sustainable development

Mission LiFE Lifestyle for Environment — launched October 2022; nudges individual climate-friendly behaviour

Key environment
SDGs

SDG 6 (clean water), 7 (clean energy), 12 (responsible consumption), 13 (climate action), 14 (oceans), 15
(land)

India's tracking NITI Aayog's SDG India Index ranks states and UTs on goal-wise progress

What it is: Sustainable development — "meeting present needs without compromising future generations' ability to
meet  theirs",  as  the  1987  Brundtland  Report  defined  it  —  became  the  world's  shared  agenda  through  the  17
Sustainable Development Goals adopted in 2015 under Agenda 2030. The goals fuse poverty, health and education
with climate,  oceans,  forests and sustainable consumption — six of  them (clean water,  clean energy,  responsible
consumption,  climate  action,  life  below water,  life  on land)  are  directly  environmental.  Mission LiFE  (Lifestyle  for
Environment), launched by India in October 2022, adds the demand-side missing piece: it nudges individuals toward
mindful  consumption — saving energy,  reducing waste,  choosing public  transport  — arguing that  climate action
needs behavioural change alongside policy.

Why it matters: The SDGs are the framework against which India measures and reports development — NITI Aayog's
SDG India Index ranks states competitively, turning goals into political incentives. They embody the integration UPSC



demands: no goal is achieved in isolation, so answers must link water to health, energy to climate, consumption to
equity.  Mission  LiFE  represents  India's  distinctive  contribution  to  global  climate  discourse  — shifting  part  of  the
burden  from  producers  and  governments  to  consumers  and  cultures,  rooted  in  the  Indian  ethos  of  mindful
consumption.

Key facts: The Brundtland Commission's "Our Common Future" (1987) gave the world the canonical definition. The
MDGs (2000–2015) were the SDGs' narrower predecessors, focused on developing countries. Agenda 2030's 17 goals
carry 169 targets. LiFE was proposed by India at COP26 and launched globally in October 2022. NITI Aayog releases
the SDG India Index periodically, with Kerala and Tamil Nadu typically among top performers. SDG 13 (climate action)
is the umbrella under which NDCs and adaptation sit.

How UPSC tests it: Prelims asks the number of goals, the adoption year, the Brundtland definition, and LiFE's launch.
Matching environment SDGs to their numbers is standard. In Mains and the Essay, sustainable development is the
master frame — every environment answer should ultimately speak its language.

5 Revision Tips for Environment & Ecology

Master the timelines and treaties first. One chronological spine — Stockholm 1972, Ramsar 1971, CITES 1973,
Wildlife Act 1972, Montreal 1987, Rio 1992, Kyoto 1997, CBD protocols 2000/2010, Paris 2015, NGT 2010 —
answers a surprising share of Prelims questions. Write the timeline once from memory and every convention
falls into place.

Learn species with their addresses. UPSC rarely asks about a species in isolation; it asks where it lives. Pair
every flagship with its home — bustard with Thar grasslands, lion with Gir, rhino with Kaziranga, lion-tailed
macaque with the Western Ghats, snow leopard with the high Himalayas — and matching questions become
free marks.

Separate the three Rio Conventions clearly. UNFCCC (climate), CBD (biodiversity) and UNCCD (desertification)
were all born at Rio 1992, and questions deliberately blur them. Know each one's protocols, principles (CBDR for
climate, benefit-sharing for biodiversity) and India's implementing law.

Convert every law into purpose–year–body. For each Act, memorise three things: why it was passed (Bhopal
→ EPA 1986), its key provision (EIA Notification 2006 → public hearing), and which institution enforces it (Water
Act 1974 → CPCB/SPCBs). This triple is exactly how Prelims statements are built.

Revise with the tables in the final month. Each quick-revision table on this page compresses a topic into its
exam facts — categories, years, species, mechanisms. In the last 30 days, read only the tables and the "How
UPSC tests it" lines; that is where the marks live.

Frequently Asked Questions

1. How many questions come from environment in UPSC Prelims?

Typically  12–18  questions,  making  environment  one  of  the  highest-weightage  GS  areas.  The  mix  covers  ecology
concepts, biodiversity and conservation, climate agreements, pollution rules and environmental institutions. Because
many questions are conceptual rather than factual, this is also one of the highest-scoring sections for well-prepared
aspirants.

2. Is NCERT enough for the environment syllabus?

The Class 12 Biology chapters on ecology give you the conceptual base, but they are not enough alone. You need the
current layer — recent COP outcomes, new Ramsar sites, tiger census results, pollution rules and amendments — plus
Indian conservation programmes and laws. Use NCERT for foundations and notes like these 50 topics for the exam-
ready layer.

1. 

2. 

3. 

4. 

5. 



3. Which book should I read for environment?

The standard choice is Shankar IAS's Environment for comprehensive coverage, built on the NCERT base. Our booklist
page has the full subject-wise list with how-to-use notes for every subject.

4. How important is current affairs for environment?

Very. A large share of environment questions link static concepts to recent events — a COP decision, a new Ramsar
site, a species' Red List status change, a court order on pollution. Follow one environment news source and connect
each story to a topic on this page; also see our current affairs strategy for the method.

5. Should I memorise all the conventions and protocols?

Memorise  the  major  ones  with  year,  purpose  and  key  mechanism  —  Ramsar,  CITES,  CBD  (+Cartagena/Nagoya),
UNFCCC, Kyoto, Paris, Montreal (+Kigali), UNCCD. For each, one line on what it does and one on India's position is
enough. Minor instruments can be recognised, not recalled.

6. Can environment help in Mains and the Essay?

Yes,  enormously.  GS-III  has  a  dedicated environment  section,  and climate  change,  sustainable  development  and
conservation  ethics  are  perennial  Essay  themes.  Environment  examples  also  strengthen  answers  in  Geography
(disasters,  resources),  Polity  (federal  governance,  tribunals)  and  Ethics  (intergenerational  justice,  animal  ethics)
papers.

https://dev-danisocail.pantheonsite.io/books-required-for-upsc/
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