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EVS — Repeated 2, 5 & 10 Marks

Part A (2 Marks) - Frequently Repeated Concepts

Food Chains / Food Webs: Repeated in Dec 2020, Dec 2021, Dec 2022, Dec 2023, Dec
2024, May 2021.

Aquatic Ecosystem / Ponds / Estuaries: Appeared in Dec 2023, May 2021, May 2023, May
2024.

Soil Erosion: Appeared in Dec 2020, May 2022, and multiple mentions of related land
issues.

Endangered Species / Biodiversity: Mentioned in Dec 2020, May 2021, and May 2024.
Air Pollution / Acid Rain: Repeated across Dec 2020, Dec 2024, May 2021, and May 2022.
Silent Valley: Appeared in Dec 2021, May 2022, and May 2024.

Tribal Culture / Rights: Appeared in Dec 2022 and Dec 2023.

CNG Vehicles: Appeared in May 2023 and May 2024.

Part B (5 Marks) - Frequently Repeated Topics

Man-Wildlife Conflicts: Highly repeated (Dec 2020, Dec 2021, Dec 2022, Dec 2024, May
2022).

Aquatic / Grassland Ecosystems: Repeated in Dec 2020, Dec 2021, Dec 2022, May 2022,
and May 2024.

Soil Erosion / Land Degradation: Appeared in Dec 2020, Dec 2022, Dec 2023, and Dec
2024.

Nuclear Hazards and Human Health Risks: Repeated in Dec 2020, Dec 2021, Dec 2022,
and May 2021.

Challenges / Significance of Biodiversity: Appeared in Dec 2020, Dec 2021, and May 2024.
Tribal Rights: Repeated in Dec 2022, May 2022, and May 2024.

Sustainable Development / Concept of Sustainability: Appeared in Dec 2021, Dec 2022,
Dec 2023, and May 2022. .

Part C (10 Marks) - Frequently Repeated Essay Topics

Solid Waste Management (Prospects, Problems, and Stages): Repeated in Dec 2021, Dec
2022, May 2021, May 2022, and May 2024.

Threats to Biodiversity / Endangered Species: Repeated in Dec 2022, May 2021, May
2022, and May 2024.

Renewable and Non-Renewable Energy Sources / Energy Resources: Appeared in Dec
2020, Dec 2022, May 2022, and May 2024.

Environmental Protection Act / Environmental Laws: Repeated in Dec 2020, Dec 2021,
and Dec 2023.

Kyoto Protocol & Biological Diversity Conservation: Appeared in Dec 2022 and May
2022.

Forest Conservation Act: Appeared in Dec 2021 and May 2023.

Groundwater Exploitation / Use and Over-exploitation: Appeared in Dec 2023 and May
2021.




Environmental Studies — 2 Marks Answers
1. Food Chains / Food Webs

A food chain is a linear sequence showing
transfer of energy from producers to various levels
of consumers (e.g., Grass — Grasshopper — Frog —
Snake). A food web is an interconnected network of
multiple food chains in an ecosystem, showing that
organisms often have more than one food source.

2. Aquatic Ecosystem / Ponds / Estuaries

An aguatic ecosystem consists of organisms
living in water bodies like ponds, lakes, and
estuaries, interacting with abiotic factors such as
water and light. A pond is a small freshwater body,
while an estuary is where river freshwater mixes
with seawater, forming a highly productive,
nutrient-rich zone.

3. Soil Erosion

Solil erosion is the removal of the fertile top layer
of soil by wind, water, or human activities like
deforestation and overgrazing. It reduces land
fertility and leads to siltation of rivers and dams.



4. Endangered Species / Biodiversity

Biodiversity refers to the variety of life forms
found in an ecosystem or region. An endangered
species Is one whose population has declined so
much that it faces a high risk of extinction, such as
the Bengal tiger or Great Indian Bustard.

5. Air Pollution / Acid Rain

Air pollution is the contamination of the
atmosphere by harmful gases, smoke, and
particulate matter from vehicles and industries.
Acid rain occurs when sulphur dioxide and nitrogen
oxides react with atmospheric water vapor, forming
acidic precipitation that damages forests, crops, and
monuments.

6. Silent Valley

Silent Valley is an evergreen tropical rainforest
in Kerala, known for rich biodiversity. A proposed
hydroelectric dam threatened it in the 1970s—80s,
but a strong public movement led to its cancellation,
and the area was declared a National Park in 1985.

7. Tribal Culture / Rights

Tribal (Adivasi) culture reflects a close
relationship with forests, traditional knowledge, and
sustainable practices. Tribal rights, protected under



laws like the Forest Rights Act (2006), grant tribal
communities access to land, forest resources, and
self-governance.

8. CNG Vehicles

CNG (Compressed Natural Gas) is a cleaner
alternative fuel to petrol and diesel, producing lower
emissions of pollutants. It is cost-effective and widely
used in public transport to reduce urban air
pollution.

Environmental Studies =5 Marks Answers
1. Man-Wildlife Conflicts

Man-wildlife conflict refers to situations where the
needs and activities of humans and wild animals
overlap, leading to negative impacts on both people
and animals, often resulting in loss of life, property
damage, or crop destruction.

Causes:

. Habitat destruction and fragmentation due to
deforestation, mining, and urbanization, forcing
animals to enter human settlements in search of food
and shelter.

. Encroachment of human settlements and agriculture
into forest fringes.



Depletion of natural prey, pushing predators towards
livestock.

Climate change altering migration patterns of animals.
Expansion of roads, railways, and infrastructure
through wildlife corridors.

Effects:

Loss of human lives and livestock due to attacks by
animals like tigers, elephants, and leopards.

Crop damage caused by wild boars, elephants, and
monkeys.

Retaliatory killing of animals by villagers, increasing the
risk of species extinction.

Mitigation measures:

Creating and maintaining wildlife corridors to allow
safe animal movement.

Constructing solar fences, trenches, and early-warning
systems around villages.

Compensation schemes for crop and livestock loss.
Community awareness programs and involvement of
local people in conservation (eco-development
committees).

Scientific relocation of problem animals when
necessary.



2. Aquatic / Grassland Ecosystems

Aquatic Ecosystem: A community of organisms
living in water bodies (freshwater or marine),
Interacting with abiotic factors like water,
temperature, light, and dissolved nutrients.

. Producers: Phytoplankton, algae, aquatic plants.

. Consumers: Zooplankton, fish, amphibians, aquatic
birds.

. Decomposers: Bacteria and fungi breaking down
organic matter.

. Types include ponds, lakes, rivers, wetlands, and
marine ecosystems (oceans, estuaries).

. These ecosystems regulate water cycles, support
fisheries, and provide habitats for diverse aquatic
species.

Grassland Ecosystem: A biome dominated by
grasses with few trees, found in regions with
moderate rainfall insufficient to support dense
forests (e.g., savannas, prairies, and Indian
grasslands).

. Producers: Grasses and herbaceous plants.

. Consumers: Herbivores (deer, cattle, grasshoppers),
carnivores (wolves, foxes, birds of prey).

. Decomposers: Bacteria, fungi, and earthworms.

. Grasslands support grazing animals, maintain soil
fertility, and prevent soil erosion.



. Threatened by overgrazing, agricultural conversion,
and urban expansion.

Both ecosystems play a vital role in maintaining
ecological balance, supporting biodiversity, and
providing resources for human livelihoods.

3. Soil Erosion / Land Degradation

Soil erosion is the removal or displacement of the
fertile top layer of soil by natural agents (water,
wind) or human activities, while land degradation
refers to the overall decline in the quality and
productivity of land due to erosion, salinization, or
pollution.

Causes:

. Deforestation and loss of vegetation cover.

. Overgrazing by livestock and unsustainable farming
practices.

. Improper irrigation leading to waterlogging and
salinization.

. Mining, quarrying, and construction activities.

. Heavy rainfall, floods, and strong winds on exposed
soil.

Effects:

. Reduced agricultural productivity and food insecurity.



. Siltation of rivers, dams, and reservoirs, reducing their
storage capacity.

. Increased flooding due to reduced water infiltration.

. Desertification of previously arable land.

. Loss of biodiversity and disruption of ecosystem
services.

Control Measures:

. Afforestation, reforestation, and agroforestry.

. Contour ploughing, terracing, and strip cropping on
slopes.

. Constructing check dams, bunds, and shelter belts.

. Crop rotation and organic farming to maintain soil
fertility.

. Sustainable grazing practices and controlled land-use
planning.

4. Nuclear Hazards and Human Health Risks

Nuclear hazards refer to the dangers arising from
the use, production, storage, or accidental release of
radioactive materials, which can cause severe harm
to living organisms and the environment.

Sources of nuclear hazards:

. Accidents at nuclear power plants (e.g., Chernobyl,
Fukushima).

. Improper disposal of radioactive waste.

- Nuclear weapon testing and warfare.



. Mining and processing of radioactive ores (uranium,
thorium).
. Leakage during transportation of nuclear materials.

Health risks of radiation exposure:

. Acute effects: Radiation sickness, burns, and
immediate death at high exposure levels.

. Chronic effects: Cancer (especially thyroid and blood
cancers/leukemia), genetic mutations, and birth
defects in future generations.

. Damage to the immune system, increasing
susceptibility to infections.

. Long-term contamination of soil, water, and food
chains, causing bioaccumulation of radioactive
substances.

Preventive/Safety measures:

. Strict international safety protocols and regular
monitoring of nuclear facilities (IAEA guidelines).

. Proper containment and disposal of radioactive waste
in secure, isolated storage.

. Emergency preparedness plans and evacuation
protocols near nuclear sites.

. Use of protective equipment and regulated exposure
limits for workers.

. Promoting alternative clean energy sources to reduce
dependency on nuclear power.



5. Challenges / Significance of Biodiversity

Biodiversity refers to the variety of life at genetic,
species, and ecosystem levels, forming the
foundation of ecological balance and human
survival.

Significance of Biodiversity:

Ecological: Maintains food chains, nutrient cycling, and
ecosystem stability.

Economic: Provides resources such as food, medicine,
timber, and raw materials for industries.

Genetic: Serves as a reservoir of genes for crop
improvement and disease resistance.
Aesthetic/Cultural: Supports tourism, recreation, and
cultural/spiritual values.

Scientific: Offers opportunities for research in
medicine, agriculture, and biotechnology.

Challenges to Biodiversity:

Habitat destruction due to deforestation, urbanization,
and industrialization.

Overexploitation of species through hunting, poaching,
and overfishing.

Pollution of air, water, and soil affecting sensitive
species.

Climate change altering habitats and migration
patterns.



. Introduction of invasive alien species disrupting native
ecosystems.

. Lack of public awareness and weak enforcement of
conservation laws.

Conservation strategies such as protected areas,
legal frameworks (Wildlife Protection Act), and
International cooperation (CBD, CITES) are
essential to address these challenges and preserve
biodiversity for future generations.

6. Tribal Rights

Tribal rights refer to the legal, social, and cultural
entitlements of indigenous (Adivasi) communities,
particularly concerning their access to land, forests,
and natural resources on which their livelihoods and
culture depend.

Key aspects of tribal rights:

. Right to land and forest resources: Recognized under
the Forest Rights Act (FRA), 2006, granting individual
and community rights over forest land and produce to
tribal and other traditional forest dwellers.

. Right to self-governance: Provided under the
Panchayats (Extension to Scheduled Areas) Act (PESA),
1996, empowering Gram Sabhas in tribal areas to
manage local resources and development.



. Right against displacement: Protection from forced
eviction due to mining, dams, or industrial projects
without fair compensation, rehabilitation, and consent.

« Cultural rights: Preservation of traditional knowledge,
customs, languages, and sacred sites.

Challenges faced:

. Displacement due to large-scale development projects
(dams, mining, industries).

. Loss of traditional livelihoods and land alienation.

. Inadequate implementation of protective laws.

. Marginalization and lack of access to education,
healthcare, and modern infrastructure.

Protecting tribal rights is essential not only for social
justice but also for conserving traditional ecological
knowledge that supports sustainable resource
management.

7. Sustainable Development / Concept of Sustainability

Sustainable development is defined (Brundtland
Commission, 1987) as ""development that meets the
needs of the present without compromising the
ability of future generations to meet their own
needs."

Core principles:



. Inter-generational equity: Ensuring resources are
available for future generations.

. Intra-generational equity: Equitable distribution of
resources among present populations.

. Conservation of natural resources: Using resources
efficiently and promoting renewable alternatives.

. Integration of environment and development:
Balancing economic growth with ecological protection.

Pillars of Sustainability:

. Environmental sustainability: Protecting ecosystems,
biodiversity, and natural resources.

. Economic sustainability: Promoting growth without
depleting resources or harming the environment.

. Social sustainability: Ensuring equity, education,
health, and quality of life for all.

Strategies for achieving sustainable development:

. Promoting renewable energy sources (solar, wind,
CNG) over fossil fuels.

. Encouraging afforestation, waste recycling, and organic
farming.

. Implementing environmental laws and pollution
control measures.

. Raising public awareness and encouraging community
participation.

. Adopting Sustainable Development Goals (SDGs) set by
the United Nations to guide global policy.



Sustainable development is essential for ensuring
long-term ecological balance, economic prosperity,
and social well-being without exhausting the planet's
resources.

Environmental Studies — 10 Marks Answers
1. Solid Waste Management (Prospects, Problems,
and Stages)

Solid Waste Management (SWM) refers to the
systematic process of collecting, transporting,
processing, recycling, and disposing of solid waste
materials generated from domestic, industrial,
commercial, and agricultural activities, with the aim
of minimizing their harmful impact on human
health and the environment.

Sources of Solid Waste

. Municipal waste: Household garbage, packaging,
plastics, food waste.

. Industrial waste: By-products from
manufacturing units, chemicals, metal scraps.

. Agricultural waste: Crop residues, pesticide
containers, animal waste.

. Biomedical waste: Waste from hospitals and
healthcare facilities.

. E-waste: Discarded electronic devices such as
computers and mobile phones.



Stages of Solid Waste Management

1. Waste Generation: Production of waste from
households, industries, and institutions.

2. Waste Collection: Systematic gathering of waste
from sources through door-to-door collection,
community bins, and municipal collection
vehicles.

3. Segregation: Separation of waste at source into
biodegradable, non-biodegradable, recyclable,
and hazardous categories.

4. Transportation: Movement of collected waste to
processing or disposal sites using trucks and
compactors.

5. Processing/Treatment: Techniques such as
composting (for organic waste), recycling (for
plastics, metals, paper), incineration (burning
waste to reduce volume and generate energy),
and biomethanation (converting organic waste
Into biogas).

6. Final Disposal: Remaining waste is disposed of Iin
engineered sanitary landfills, designed to
prevent leachate contamination of soil and
groundwater.

Problems in Solid Waste Management

. Rapid urbanization and population growth
leading to increased waste generation.



. Inadequate infrastructure for collection,
segregation, and treatment, especially in
developing countries.

. Improper disposal in open dumps causing soil,
water, and air pollution.

. Lack of public awareness and poor waste
segregation practices at the household level.

. Generation of greenhouse gases (methane) from
decomposing waste in landfills, contributing to
global warming.

. Health hazards for waste pickers and nearby
communities due to exposure to toxic and
biomedical waste.

. Financial and technical constraints faced by
municipal bodies in adopting modern waste
management technologies.

Prospects and Solutions

. Promoting the 3R principle: Reduce, Reuse,
Recycle, to minimize waste generation at the
source.

. Encouraging composting of organic/kitchen
waste to produce manure, reducing landfill
burden.

. Setting up waste-to-energy plants to convert non-
recyclable waste into electricity or fuel.

. Implementing Extended Producer Responsibility
(EPR) for e-waste and plastic waste
management.



. Strengthening legal frameworks such as the
Solid Waste Management Rules, 2016, mandating
segregation and scientific disposal.

. Encouraging public-private partnerships (PPP)
for efficient waste collection and processing.

. Raising public awareness through education
campaigns like Swachh Bharat Abhiyan.

Effective solid waste management is essential for
maintaining public health, protecting the
environment, conserving resources through
recycling, and promoting sustainable urban
development.

2. Threats to Biodiversity / Endangered Species

Biodiversity refers to the variety of life on Earth at
genetic, species, and ecosystem levels. It is essential
for ecological stability, food security, medicine, and
the overall functioning of the biosphere. However,
biodiversity faces numerous threats today, leading
many species to become endangered or extinct.

Major Threats to Biodiversity

1. Habitat Destruction and Fragmentation:
Deforestation, urbanization, mining, and
agricultural expansion destroy natural habitats,
Isolating populations and reducing their ability



to survive and reproduce. This is considered the
single largest cause of biodiversity loss.

2. Overexploitation of Resources: Excessive hunting,
poaching, overfishing, and unsustainable
harvesting of plants and animals reduce
populations faster than they can naturally
replenish (e.g., decline of tigers due to poaching
for skins/bones).

3. Pollution: Air, water, and soil pollution from
industrial effluents, pesticides, and plastic waste
harm sensitive species and disrupt ecosystems
(e.g., coral bleaching due to ocean pollution and
warming).

4. Climate Change: Rising global temperatures
alter habitats, shift species distributions, disrupt
breeding cycles, and increase the frequency of
extreme weather events, threatening species
unable to adapt quickly.

5. Invasive Alien Species: Non-native species
introduced deliberately or accidentally can
outcompete, prey upon, or introduce diseases to
native species, disrupting local ecosystems (e.g.,
water hyacinth choking Indian water bodies).

6. Habitat Fragmentation due to Infrastructure:
Roads, dams, and railways divide habitats,
restricting movement, migration, and gene flow
among wildlife populations.

7. Illegal Wildlife Trade: Trafficking of animals and
plants for fur, ivory, traditional medicine, and



exotic pets drives many species toward
extinction.

Endangered Species

An endangered species is one whose population has
declined to critically low levels, placing it at high
risk of extinction. Examples in India include the
Bengal Tiger, Asiatic Lion, Great Indian Bustard,
Snow Leopard, and Gharial.

Conservation Measures

. In-situ conservation: Establishing National Parks,
Wildlife Sanctuaries, and Biosphere Reserves to
protect species within their natural habitats.

. EXx-situ conservation: Zoos, botanical gardens,
seed banks, and captive breeding programs to
conserve species outside their natural
environment.

. Enacting and enforcing laws such as the Wildlife
Protection Act, 1972.

. International cooperation through agreements
like CITES (Convention on International Trade
In Endangered Species) and the Convention on
Biological Diversity (CBD).

. Community-based conservation and eco-tourism
to involve local populations in protection efforts.

. Habitat restoration and creation of wildlife
corridors to reconnect fragmented habitats.



Protecting biodiversity and endangered species is
crucial for maintaining ecological balance, ensuring
genetic diversity for future adaptation, and
preserving the planet's natural heritage.

3. Renewable and Non-Renewable Energy Sources /
Energy Resources

Energy resources are natural resources that can be
converted into usable forms of energy to meet
human needs such as electricity, heating, and
transportation. They are broadly classified into
renewable and non-renewable sources.

Non-Renewable Energy Sources

Non-renewable resources are finite, formed over
millions of years, and cannot be replenished within a
human lifespan once depleted.

. Coal: A fossil fuel formed from decayed plant
matter, widely used for electricity generation
and industrial processes.

. Petroleum (Oil): Used for transportation fuels,
plastics, and petrochemical products.

. Natural Gas: A cleaner fossil fuel used for
heating, electricity, and as vehicle fuel (CNG).



. Nuclear Energy: Generated from nuclear fission
of uranium/thorium; provides large-scale power
but poses radioactive waste disposal challenges.

Limitations: Non-renewable sources cause significant
environmental pollution (greenhouse gas emissions,
air pollution), contribute to climate change, and are
subject to depletion, geopolitical dependency, and
price volatility.

Renewable Energy Sources

Renewable resources are naturally replenished and
considered sustainable and environmentally
friendly.

. Solar Energy: Harnessed using photovoltaic cells
or solar thermal collectors; abundant and
pollution-free.

. Wind Energy: Generated using wind turbines;
clean and increasingly cost-competitive.

. Hydropower: Energy from flowing or falling
water, widely used for electricity generation
through dames.

. Biomass Energy: Derived from organic materials
(crop residue, animal waste, wood) converted
Into biogas or biofuels.

. Geothermal Energy: Harnessed from the Earth's
internal heat for electricity and heating.



. Tidal and Wave Energy: Generated from ocean
tides and waves, though currently limited in
large-scale application.

Advantages of Renewable Energy

. Environmentally sustainable with minimal
greenhouse gas emissions.
Inexhaustible supply, ensuring long-term energy
security.

. Reduces dependency on fossil fuel imports.

. Creates decentralized energy generation
opportunities in rural areas.

Challenges

. High initial investment and infrastructure costs
for renewable technologies.
Intermittency issues (solar and wind depend on
weather conditions).

. Limited energy storage capacity for large-scale
renewable integration.

. Land and resource requirements for large
renewable installations.

Way Forward

Transitioning towards a balanced energy mix that
gradually reduces dependence on fossil fuels while
Increasing renewable energy capacity is essential for
sustainable development. Government initiatives



like India's National Solar Mission and international
commitments under the Paris Agreement aim to
accelerate this transition, ensuring energy security
while mitigating climate change.

4. Environmental Protection Act / Environmental
Laws

The Environment (Protection) Act, 1986 is a
comprehensive umbrella legislation enacted by the
Government of India in the aftermath of the Bhopal
Gas Tragedy (1984), aimed at protecting and
Improving the overall environment and preventing
hazards to human beings, other living creatures,
plants, and property.

Objectives of the Act

. To provide a framework for coordinating
activities of various central and state authorities
related to environmental protection.

. To establish authorities for preventing
environmental pollution, handling hazardous
substances, and managing environmental
emergencies.

. To empower the government to take necessary
measures for protecting and improving
environmental quality.



Key Provisions

. Empowers the Central Government to set
standards for the quality of air, water, and soil,
and for emissions or discharge of pollutants.

. Authorizes inspection of industrial units and
facilities to ensure compliance with
environmental standards.

. Provides for the regulation of hazardous
substances, including their handling, storage,
and disposal.

. Allows the government to restrict areas for
industries or specific processes due to
environmental concerns.

. Prescribes penalties for non-compliance,
including imprisonment and fines for violators.

Other Important Environmental Laws in India

. Water (Prevention and Control of Pollution) Act,
1974 Regulates and prevents water pollution,
establishing Pollution Control Boards.

. Air (Prevention and Control of Pollution) Act,
1981: Aims to control and prevent air pollution.

. Wildlife Protection Act, 1972: Provides
protection to wild animals, birds, and plants,
and regulates hunting and trade.

. Forest Conservation Act, 1980: Regulates
diversion of forest land for non-forest purposes.



. Biological Diversity Act, 2002: Ensures
conservation of biological resources and fair
sharing of benefits from their use.

. National Green Tribunal Act, 2010: Establishes a
specialized tribunal for speedy disposal of
environmental cases.

Significance

These laws collectively provide a legal and
Institutional framework for pollution control,
natural resource conservation, and sustainable
development in India. They enable regulatory bodies
like the Central Pollution Control Board (CPCB)
and State Pollution Control Boards (SPCBs) to
monitor compliance, penalize violations, and
safeguard environmental quality for present and
future generations.

5. Kyoto Protocol & Biological Diversity
Conservation

Kyoto Protocol

The Kyoto Protocol is an international treaty
adopted in 1997 under the United Nations
Framework Convention on Climate Change
(UNFCCC), which came into force in 2005. It
commits industrialized countries (Annex | countries)



to legally binding targets for reducing greenhouse
gas (GHG) emissions.

Key Features:

. Aimed to reduce overall GHG emissions by at
least 5% below 1990 levels during the first
commitment period (2008-2012).

. Introduced flexible market-based mechanisms:

- Clean Development Mechanism (CDM):
Allows developed countries to invest in
emission-reduction projects in developing
countries.

- Emissions Trading: Permits countries to buy
and sell emission allowances.

- Joint Implementation (JI): Enables developed
countries to earn credits by investing in
emission-reduction projects in other
developed countries.

. Recognized the principle of "*"common but
differentiated responsibilities," acknowledging
that developed nations bear greater historical
responsibility for emissions.

Significance and Limitations:

. Marked the first major global effort to legally
bind nations to emission reduction targets.

. However, major emitters like the United States
did not ratify it, and it did not include binding



targets for developing countries like India and
China, limiting its overall effectiveness.

. It was eventually succeeded by the Paris
Agreement (2015), which included commitments

from all nations.
Biological Diversity Conservation

Biodiversity conservation refers to the protection,
management, and sustainable use of biological
resources to maintain ecological balance and genetic

diversity.
Approaches to Conservation:

. In-situ conservation: Protecting species within
their natural habitats through National Parks,
Wildlife Sanctuaries, and Biosphere Reserves.

. EXx-situ conservation: Conserving species outside
their natural habitats through zoos, botanical
gardens, seed banks, and gene banks.

Key International Framework — Convention on
Biological Diversity (CBD):

. Adopted at the 1992 Rio Earth Summit, with
three main objectives:
1. Conservation of biological diversity.
2. Sustainable use of its components.
3. Fair and equitable sharing of benefits from
genetic resources.



National Measures (India):

. Biological Diversity Act, 2002, establishing the
National Biodiversity Authority (NBA) to
regulate access to biological resources and
ensure benefit-sharing.

. Protected area networks, including National
Parks and Wildlife Sanctuaries.

. Community-based conservation initiatives and
Joint Forest Management programs.

Both the Kyoto Protocol and biodiversity
conservation frameworks represent critical global
efforts to address climate change and biodiversity
loss through international cooperation, legal
commitments, and sustainable resource
management.

6. Forest Conservation Act

The Forest Conservation Act, 1980 is an Indian
legislation enacted to regulate and restrict the
diversion of forest land for non-forest purposes,
thereby curbing large-scale deforestation and
ensuring the conservation of forest ecosystems.

Background

Prior to 1980, forest land was frequently diverted
for agriculture, industry, mining, and infrastructure



development without adequate checks, leading to
rapid deforestation. This Act was introduced to
bring such diversions under central government
control.

Objectives

. To conserve forest resources and prevent
Indiscriminate deforestation.

. To regulate the diversion of forest land for non-
forestry purposes such as mining, industry, and
construction.

. To ensure sustainable management of forest
ecosystems while balancing developmental
needs.

Key Provisions

. Prior approval of the Central Government is
mandatory before any state government or
authority can:

- De-reserve forest land declared as reserved
under the Indian Forest Act.

- Use forest land for non-forest purposes
(agriculture, industry, mining).

- Assign forest land to private individuals or
organizations not owned/managed by the
government.

- Clear naturally grown trees for
reforestation purposes.



. Establishes an Advisory Committee to assess
proposals for forest land diversion and
recommend approval or rejection.

. Mandates compensatory afforestation, requiring
an equivalent area of non-forest land (or double
the area of degraded forest land) to be
afforested when forest land is diverted.

. Provides for penalties, including imprisonment,
for violations of the Act.

Amendments and Developments

. The Act has been amended over the years (1988,
and further clarifications) to strengthen its
provisions and streamline the approval process.

. The Compensatory Afforestation Fund Act, 2016
was introduced to ensure proper utilization of
funds collected for compensatory afforestation.

Significance

. Has significantly reduced the rate of
deforestation in India since its enactment by
requiring central oversight for forest land
diversion.

. Balances developmental and industrial needs
with environmental conservation.

. Encourages afforestation and reforestation to
compensate for lost forest cover.

Challenges



. Bureaucratic delays in project approvals
affecting developmental activities.

. Difficulty in finding suitable land for
compensatory afforestation.

. Conflicts with tribal and forest-dwelling
communities' rights over land use.

. Need for greater transparency and community
participation in decision-making.

The Forest Conservation Act remains a crucial legal
tool for protecting India's forest cover, conserving
biodiversity, and promoting sustainable land-use
practices.

7. Groundwater Exploitation / Use and Over-
exploitation

Groundwater is water stored beneath the Earth's
surface in soil pore spaces and rock formations
(aquifers), serving as a vital source of freshwater for
drinking, agriculture, and industrial use.

Uses of Groundwater

. Domestic use: Drinking water supply for
households, especially in rural and semi-urban
areas.

. Agricultural use: Irrigation through tube wells
and borewells, supporting crop production,



particularly in areas with inadeguate surface
water.

. Industrial use: Water for manufacturing
processes, cooling systems, and other industrial
applications.

Causes of Groundwater Over-Exploitation

. EXxcessive extraction for irrigation, especially for
water-intensive crops like rice and sugarcane, in
regions dependent on borewells.

. Rapid urbanization and population growth,
Increasing domestic and industrial water
demand.

. Inadequate rainwater recharge due to
concretization of urban areas, reducing natural
groundwater replenishment.

. Lack of regulation on the number and depth of
borewells in many regions.

. Industrial and commercial exploitation without
adequate recharge measures.

Effects of Groundwater Over-Exploitation

. Falling water tables, requiring deeper and more
expensive borewells, and leading to wells drying
up.

. Land subsidence, where the ground sinks due to
the removal of underground water, damaging
infrastructure.



. Saltwater intrusion in coastal areas,
contaminating freshwater aquifers with
seawater.

. Reduced water quality due to concentration of
pollutants and minerals like fluoride and arsenic
In depleted aquifers.

. Increased conflicts over water resources among
farmers, industries, and domestic users.

. Ecological impacts, including reduced base flow
to rivers and wetlands, affecting aquatic
ecosystemes.

Measures to Prevent Over-Exploitation

. Rainwater harvesting: Constructing structures to
capture and store rainwater, enhancing natural
groundwater recharge.

. Regulation of groundwater extraction:
Implementing licensing and monitoring systems
for borewells, especially in over-exploited zones
(regulated by Central Ground Water Authority
in India).

. Promoting efficient irrigation techniques: Drip and
sprinkler irrigation to reduce water wastage in
agriculture.

. Artificial recharge structures: Check dams,
percolation tanks, and recharge wells to
replenish aquifers.



. Crop diversification: Encouraging cultivation of
less water-intensive crops in water-stressed
regions.

. Public awareness and community participation in
water conservation practices.

. Watershed management programs to improve
natural water retention and reduce runoff.

Sustainable groundwater management is essential to
ensure long-term water security, prevent ecological
degradation, and support agricultural and domestic
needs, particularly in water-stressed regions.




