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Unit: 1 

Introduction to Environmental Studies 

 
              The environment is the life-support system of our planet. It provides us with essential elements 

such as air, water, food, and shelter. In the modern world, however, the environment faces unprecedented 

challenges due to population growth, industrialization, pollution, and unsustainable exploitation of natural 

resources. In this context, Environmental Studies emerges as a vital academic discipline that helps us 

understand the complex interactions between human beings and the natural world. 

             Environmental Studies is a multidisciplinary subject that integrates knowledge from physical 

sciences, life sciences, social sciences, and humanities. It not only explores the scientific principles behind 

natural phenomena but also examines the ethical, legal, and economic implications of environmental 

issues. The goal is to create awareness, promote sustainable development, and empower individuals and 

societies to make informed decisions for environmental protection. 

 

Meaning: 

Environmental Studies is a multidisciplinary academic field that systematically studies the relationship 

between humans and their environment — including physical, chemical, biological, and social aspects. 

It deals with the exploration of environmental issues, conservation of natural resources, and the sustainable 

development of society. 

 

Definitions of Environmental Studies 

UNESCO Definition: 

“Environmental education is a way of implementing the goals of environmental protection. It is not a 

separate branch of science or subject. It is a lifelong process of learning that encourages awareness and 

sensitivity to the environment and its associated problems.” 

Definition of Environment as per Environment (Protection) Act, 1986: 

“Environment includes water, air and land and the inter-relationship which exists among and between 

water, air and land, and human beings, other living creatures, plants, micro-organisms and property.” 

— Section 2(a), Environment (Protection) Act, 1986 

 

 Multidisciplinary nature of environmental studies. 

              Environmental Studies is a systematic academic field that examines the interaction between 

human beings and their natural environment. It integrates knowledge from physical sciences (like 

physics, chemistry, geology), life sciences (like biology and ecology), social sciences (like sociology 

and economics), and applied sciences (like engineering and law) to understand and solve environmental 

problems holistically. 

1. Biology (Ecology): Studies life forms, ecosystems, species interaction, biodiversity, food chains, and 

food webs. It heals to Understanding ecological balance and biomagnifications, Designing conservation 

strategies for endangered species, and evaluating impact of invasive species on native ecosystems. 

Example: Conservation of tigers in India involves understanding habitat, prey-predator balance, and 

reproductive biology. 
 

2. Chemistry: Studies chemical composition and processes in the air, water, soil, and living organisms. It 

healps to Measuring pollutants in water and air bodies (e.g., nitrates, heavy metals), Understanding acid 

rain formation, ozone depletion, and greenhouse gases. Analyzing toxicity of industrial effluents. 

Example: The Bhopal Gas Tragedy and its aftermath required understanding methyl isocyanate’s 

chemical behavior and its human impact. 

 

3. Physics: Explores energy transfer, thermodynamics, radiation, and atmospheric dynamics. Physics helps 

to Understand Designing solar panels, wind turbines, and green buildings’ Understanding greenhouse 

effect, climate modeling, and weather patterns and Using remote sensing and environmental 

monitoring equipment.           

Example: Satellite-based measurement of glacier retreat and sea level rise relies on principles of physics. 
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4. Geography: Focuses on spatial distribution of natural and human features, landforms, climate, and 

resource patterns. It healps in mapping deforestation, urban sprawl, and flood zones using GIS. Studying 

climatic zones, desertification, and watershed management. 

Example: Identifying drought-prone regions in India using remote sensing & geographic information 

systems (GIS). 

 

5. Geology: Examines Earth’s physical structure, minerals, rock cycles, soil formation, plate tectonics, and 

earthquakes. It healps in Assessing landslide risks, mining impacts, and groundwater recharge and 

Understanding earthquake-prone zones (seismic zones). 

Example: The 2013 Uttarakhand disaster involved analysis of geological vulnerability due to 

hydropower construction in fragile Himalayan terrain. 

 

6. Sociology: Studies human behavior, cultural practices, community structures, and societal impacts of 

environmental changes. It healps in Promoting environmental awareness and education, Studying the 

role of indigenous knowledge in conservation and Analyzing population pressure on natural resources. 

Example: Chipko Movement—a people’s movement based on ecological and social awareness. 

 

7. Economics: Deals with resource allocation, cost-benefit analysis, environmental valuation, and 

sustainable development strategies. It healps to analyze economic loss due to pollution and climate 

change, Promoting green economy and eco-taxes and Concepts like carbon pricing, natural capital, and 

green GDP. 

Example: Estimating economic cost of Delhi’s air pollution in terms of healthcare and productivity. 

 

8. Political Science & Public Administration: Studies policy-making, governance systems, international 

relations, and administrative frameworks for environmental protection. It healps in Drafting and enforcing 

environmental laws like the Water Act, Air Act, Environment Protection Act, Participating in 

international negotiations (e.g., UNFCCC, Paris Agreement) and Implementing climate action plans, 

national missions (like NAPCC). 

Example: MoEFCC (Ministry of Environment, Forest and Climate Change) formulates and monitors 

India's environmental programs. 

 

9. Ethics and Philosophy: Deals with human values, moral obligations, and philosophical understanding 

of the human-nature relationship. It healps to Encourages eco-centric thinking over anthropocentric views, 

Develops environmental ethics: deep ecology, biocentrism, environmental stewardship, and Fosters a 

sense of responsibility toward future generations. 

Example: Mahatma Gandhi’s idea of “simple living” aligns with sustainability and minimalism. 

 

10. Engineering and Technology: Develops and applies technology for pollution control, environmental 

monitoring, clean energy, and waste management. It helps in Designing wastewater treatment plants, air 

filters, biogas plants. 

Example: The Namami Gange project involves high-end engineering to treat and clean the Ganga River. 

 

11. Health Sciences: Studies environmental determinants of human health and public health management. 

Monitoring airborne diseases (like asthma, bronchitis from air pollution). Studying water-borne diseases 

(e.g., cholera, typhoid).           

Example: Rising heat waves and their effect on mortality require a public health and environmental 

response.  
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 Scope and importance 

Scope of Environmental Studies:  
1. Understanding Natural Processes: It explains ecological processes, biogeochemical cycles, energy 

flow, food chains, and ecosystem structures. Helps understand natural resources such as forests, water, 

minerals, biodiversity, and their conservation. 

2. Human-Environment Interaction: Analyzes how human activities impact the environment 

through deforestation, pollution, overpopulation, industrialization, and urbanization. It also studies 

environmental degradation, climate change, and the depletion of natural resources. 

3. Environmental Problems and Solutions: Deals with current issues like global warming, ozone 

depletion, waste management, acid rain, e-waste, plastic pollution, etc. Aims at formulating and 

evaluating policy-based, technological, and social solutions. 

4. Sustainable Development: Promotes the concept of sustainability—meeting present needs without 

compromising future generations. It links economic development, ecological balance, and social 

equity. 

5. Environmental Laws and Ethics: Covers national and international laws, treaties, and conventions 

related to environmental protection. Encourages ethical responsibility and public participation in 

environmental conservation. 

6. Disaster Management: Deals with natural and man-made disasters like floods, earthquakes, 

cyclones, nuclear leaks, etc. Teaches disaster preparedness, mitigation, and rehabilitation. 

7. Environmental Impact Assessment (EIA): Provides the tools and methods for evaluating the 

environmental consequences of proposed projects. Helps in taking informed decisions before the start 

of major developmental activities. 

 

Importance of Environmental Studies 

1. Awareness Creation: Creates awareness about the fragile nature of the environment and the impact 

of human actions. Promotes eco-friendly practices like reducing, reusing, and recycling. 

2. Conservation of Natural Resources: Teaches the judicious use of natural resources to maintain 

ecological balance and ensure their availability for future generations. 

3. Better Decision-Making: Equips individuals and policymakers with scientific knowledge and 

critical thinking to make sustainable choices. 

4. Environmental Protection: Helps in understanding the need for protection of biodiversity, forests, 

wetlands, and other ecosystems. Encourages community-based conservation and participatory resource 

management. 

5. Interdisciplinary Approach: Connects science, technology, economics, sociology, and law, 

offering a holistic understanding of environmental problems and solutions. 

6. Supports Sustainable Development Goals (SDGs): Aligns with the UN Sustainable Development 

Goals (especially SDG 6 – Clean Water, SDG 13 – Climate Action, SDG 15 – Life on Land). 

7. Improved Quality of Life: Encourages clean and green environments, which contribute to better 

public health, mental well-being, and overall quality of life. 

 

1.1 Concept of sustainability and sustainable development.  

1.3 Concept of Sustainability and Sustainable Development 

Introduction 

                 The terms sustainability and sustainable development are central to environmental studies. They 

emphasize the balance between human needs and ecological preservation. The concept emerged 

strongly after the Brundtland Report (1987) by the World Commission on Environment and 

Development, which defined sustainable development as: 

“Development that meets the needs of the present without compromising the ability of future generations 

to meet their own needs.” 

It integrates environmental, economic, and social dimensions to ensure long-term human well-being while 

safeguarding natural systems. 
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A. Concept of Sustainability 

              Sustainability refers to the capacity of the Earth’s systems and human societies to endure and 

thrive over time. It implies living within ecological limits and maintaining natural capital (forests, 

water, biodiversity, soil) for future generations. 

Key Dimensions of Sustainability: 

1. Environmental Sustainability: Conserving ecosystems, biodiversity, and natural resources. 

       Preventing pollution and overexploitation. 

Example: Maintaining groundwater levels by rainwater harvesting instead of over-pumping. 

2. Economic Sustainability: Promoting economic growth without depleting natural resources. Ensuring 

fair distribution of wealth and opportunities. 

       Example: Investing in renewable energy (solar, wind) creates jobs without harming the environment. 

3. Social Sustainability: Ensuring equity, justice, human rights, and cultural diversity. Promoting 

inclusive development and poverty reduction. 

Example: Fair-trade practices that protect farmers’ rights and income. 

 

B. Concept of Sustainable Development 

            Sustainable development operationalizes sustainability in practice. It means adopting policies, 

technologies, and lifestyles that integrate environmental care, social well-being, and economic prosperity. 

Core Principles of Sustainable Development: 

1. Intergenerational Equity: Present generations should use resources wisely so that future 

generations can also meet their needs. 

Example: Limiting deforestation today ensures timber, oxygen, and habitat for future generations. 

2. Intergenerational Equity: Fair distribution of resources within the current generation (rich vs. 

poor, developed vs. developing nations). 

Example: Providing clean drinking water and sanitation to rural as well as urban populations. 

3. Precautionary Principle: Anticipate and prevent environmental damage before it occurs. 

Example: Banning harmful pesticides like DDT before large-scale damage occurs. 

4. Polluter Pays Principle: The party responsible for pollution must bear the cost of managing it. 

Example: Industries in India are legally required to treat effluents before discharging them into 

rivers. 

5. Integration of Environment and Development: Economic growth should go hand in hand with 

environmental protection. 

Example: Eco-tourism projects generate revenue while conserving local ecosystems. 

6. Participation and Good Governance: Involving communities, NGOs, and local people in 

decision-making ensures accountability. 

Example: The Joint Forest Management (JFM) program in India involves villagers in forest 

protection. 

 

United Nations Sustainable Development Goals (SDGs) with Detailed Explanations 

What are the SDGs? 

 The SDGs are 17 goals adopted by all UN member states in 2015 as part of the 2030 Agenda for 

Sustainable Development. unosd.un.org+1 

 They include 169 targets and many indicators to measure progress. United Nations+1 

 The goals are universal — they apply globally (to all countries) and aim to balance economic 

development, social inclusion, and environmental protection.  

 

 17 SDG goals 

1. No Poverty 

           This goal aims to eradicate extreme poverty (people living on less than $1.90/day) and reduce 

overall poverty by at least half. It emphasizes creating social protection systems, ensuring equal rights to 

economic resources, access to services, and building resilience for vulnerable groups like women, children, 

and the elderly. Ending poverty is not just about income but also about access to education, healthcare, 

clean water, and housing. 

 

https://unosd.un.org/content/sustainable-development-goals-sdgs?utm_source=chatgpt.com
https://www.un.org/sustainabledevelopment/development-agenda/?utm_source=chatgpt.com
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2. Zero Hunger 

           Hunger remains one of the biggest global challenges. This goal focuses on ending hunger by 

ensuring access to safe, nutritious, and sufficient food all year round. It promotes sustainable agriculture, 

improving food productivity, strengthening small-scale farmers, and addressing malnutrition. It also 

emphasizes resilience to climate change and disasters to secure food systems. 

 

3. Good Health and Well-being 

           This goal focuses on reducing global maternal mortality, ending preventable deaths of newborns and 

children, and fighting epidemics like HIV, malaria, and tuberculosis. It also ensures universal access to 

healthcare services, medicines, and vaccines. Mental health, road safety, substance abuse prevention, and 

disaster preparedness are also key aspects of this SDG. 

 

4. Quality Education 

             Education is the foundation for sustainable development. This goal ensures free, equitable, and 

quality primary and secondary education for all children. It promotes technical and vocational training, 

equal access to higher education, gender equality in education, and literacy for youth and adults. It also 

emphasizes safe, inclusive learning environments. 

 

5. Gender Equality 

              Gender equality is both a fundamental human right and essential for a peaceful and prosperous 

world. This goal seeks to eliminate discrimination, violence, and harmful practices (like child marriage and 

female genital mutilation). It promotes equal opportunities in leadership, education, and employment. It 

also ensures access to reproductive health and rights. 

 

6. Clean Water and Sanitation 

               Access to clean drinking water and sanitation is vital for health and dignity. This goal ensures 

universal access to safe and affordable drinking water, adequate sanitation, and hygiene. It promotes 

wastewater treatment, water-use efficiency, protecting water-related ecosystems, and international 

cooperation for water management. 

 

7. Affordable and Clean Energy 

               Energy drives economic growth and daily life. This goal ensures universal access to affordable, 

reliable, and modern energy. It emphasizes increasing renewable energy (solar, wind, hydro, etc.), doubling 

energy efficiency, and improving global energy infrastructure, especially in developing countries. 

 

8. Decent Work and Economic Growth 

              This goal focuses on creating sustainable economic growth and decent employment opportunities. 

It promotes equal pay for equal work, safe working conditions, reducing unemployment, supporting 

entrepreneurship, and innovation. It also encourages sustainable tourism, reducing forced labor, and 

eradicating child labor and human trafficking. 

 

9. Industry, Innovation, and Infrastructure 

              This goal emphasizes building resilient infrastructure, promoting sustainable industrialization, and 

fostering innovation. It focuses on affordable and equitable access to infrastructure (transport, ICT, 

energy), support for research and technology, and developing industries in an environmentally sustainable 

way. It also bridges digital divides between countries. 

 

10. Reduced Inequalities 

              This goal addresses inequality within and among countries. It ensures equal opportunities and 

reduces income gaps by eliminating discriminatory laws and practices. It promotes social, economic, and 

political inclusion of marginalized groups, including migrants, people with disabilities, and minorities. It 

also supports fairer global financial and trade systems. 
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11. Sustainable Cities and Communities 

              With urbanization increasing rapidly, this goal ensures cities are inclusive, safe, resilient, and 

sustainable. It emphasizes affordable housing, safe and sustainable transportation, green spaces, disaster 

resilience, and reducing urban pollution. It also promotes protecting cultural and natural heritage. 

 

12. Responsible Consumption and Production 

                This goal ensures sustainable use of resources by encouraging efficient consumption and 

production patterns. It includes reducing waste, adopting sustainable business practices, minimizing food 

waste, and ensuring consumers have relevant information for sustainable lifestyles. It also promotes green 

technologies and resource-efficient industries. 

 

13. Climate Action 

              Climate change is the most urgent global challenge. This goal focuses on reducing greenhouse gas 

emissions, strengthening resilience to climate-related hazards, and integrating climate measures into 

policies. It also promotes climate education, awareness, and supporting vulnerable countries in adaptation 

and disaster risk management. 

 

14. Life below Water 

             Oceans are vital for life on Earth. This goal ensures the conservation and sustainable use of oceans, 

seas, and marine resources. It includes reducing ocean pollution, preventing overfishing, protecting marine 

biodiversity, and supporting small-scale fishers. It also addresses the impacts of ocean acidification caused 

by climate change. 

 

15. Life on Land 

             This goal focuses on protecting, restoring, and promoting the sustainable use of terrestrial 

ecosystems. It addresses deforestation, desertification, biodiversity loss, and the illegal wildlife trade. It 

promotes reforestation, sustainable management of forests, conservation of natural habitats, and restoration 

of degraded land. 

 

16. Peace, Justice, and Strong Institutions 

             Peace and strong institutions are essential for sustainable development. This goal promotes 

reducing violence, ending abuse and exploitation, strengthening the rule of law, ensuring equal access to 

justice, and building accountable institutions. It also emphasizes transparent decision-making, reduced 

corruption, and protecting fundamental freedoms. 

 

17. Partnerships for the Goals 

                Achieving the SDGs requires global cooperation. This goal strengthens international partnerships 

for finance, technology, trade, and data sharing. It promotes cooperation between governments, private 

sector, and civil society. Special support is given to developing and least developed countries to achieve 

sustainable growth. 
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1.2 Ecosystems: Definition, Structure and function of ecosystem;  

Introduction to Ecosystem 

An ecosystem is the fundamental unit of ecology, representing the interaction between living organisms 

and their physical environment. The term “ecosystem” was first coined by A.G. Tansley in 1935. Every 

ecosystem, whether small (a pond) or large (a forest), maintains a delicate balance that supports life. It is 

through ecosystems that energy flows and nutrients cycle, ensuring the continuity of life on Earth. 

 

2. Definition of Ecosystem 

According to Tansley, “An ecosystem is a functional unit consisting of living organisms (plants, animals, 

and microbes) and their physical environment, interacting with each other and linked by energy flow and 

material cycling.” 

In simple terms, an ecosystem is a system where biotic components (living) interact with abiotic 

components (non-living) in a given area. 

 

Structure of Ecosystem 

The structure of an ecosystem refers to the arrangement and interrelationship of its components, both 

living (biotic) and non-living (abiotic). This structure defines how energy flows and nutrients cycle, 

thereby maintaining ecological balance. 

An ecosystem, no matter how small (like a pond) or large (like a forest or ocean), always consists of these 

two fundamental components: 

1. Abiotic (non-living) components 

2. Biotic (living) components 
 

(a) Abiotic Components 

       Abiotic components are the non-living physical and chemical factors that form the base of the 

ecosystem. They create the environment in which organisms live and also regulate their distribution and 

survival. 

1. Climate: Includes temperature, rainfall, wind, and humidity. Climate determines which plants and 

animals can survive in an area. 

Example: Deserts have very high temperatures and low rainfall, leading to the survival of xerophytic 

plants like cactus and animals like camels, whereas rainforests with high rainfall and humidity support 

dense vegetation and diverse fauna. 

2. Soil: Soil provides nutrients and physical support for plants. Properties like mineral content, pH, and 

fertility affect the type of vegetation. 

Example: Alluvial soil in the Indo-Gangetic plains supports agriculture, while laterite soils in tropical 

regions support forests. 

3. Water: Availability, salinity, and quality of water influence aquatic as well as terrestrial ecosystems. 

Aquatic ecosystems differ based on salinity: freshwater (rivers, lakes) vs. marine (oceans). 

Example: Mangroves grow in saline coastal areas, whereas freshwater plants thrive in rivers and 

ponds. 

4. Nutrients: Essential elements like carbon, nitrogen, phosphorus are required for growth. These 

elements are cycled through biogeochemical processes. 

Example: Nitrogen cycle supplies usable nitrogen to plants, which is vital for protein synthesis. 

5. Light and Air 
Light: Solar radiation is the primary source of energy, enabling photosynthesis. The intensity and 

duration of light affect plant growth and flowering. 

Air: Gases like oxygen and carbon dioxide are crucial for respiration and photosynthesis. 

Example: In deep oceans where light cannot penetrate, photosynthesis is limited, so organisms depend 

on chemosynthesis or detritus for survival. 

 

(b) Biotic Components 

               Biotic components are the living organisms of the ecosystem. They interact with one another as 

well as with the abiotic factors. Collectively, they form the food chains and food webs that regulate 

ecological processes. 
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1. Producers (Autotrophs) 

 Producers are the base of every food chain. 

 They are capable of synthesizing their own food using sunlight (photosynthesis) or chemical energy 

(chemosynthesis). 

 Most producers are green plants, algae, and phytoplankton. 

 Example: In terrestrial ecosystems, trees and grasses are producers; in aquatic ecosystems, 

phytoplankton are the primary producers. 

 Importance: They convert solar energy into chemical energy, making it available for all other 

organisms. 

2. Consumers (Heterotrophs) 

      Consumers cannot prepare their own food; they depend on producers or other consumers. 

They are classified into levels: 

 Primary Consumers (Herbivores): Feed directly on producers (plants/algae)  

Examples: deer, rabbit, zooplankton, cows. 

 Secondary Consumers (Carnivores/Omnivores): Feed on herbivores. 

Examples: frogs, foxes, small fish. 

 Tertiary Consumers (Top Carnivores): Occupy the highest level of food chains. They have no 

natural predators. 

Examples: lions, tigers, eagles, sharks. 

Consumers maintain population balance by regulating the numbers of other organisms. 

3. Decomposers (Saprotrophs) 

Decomposers are fungi, bacteria, and actinomycetes. They break down dead plants, animals, and 

organic waste into simple inorganic nutrients such as carbon dioxide, water, and mineral salts. 

Example: Soil bacteria like Nitrosomonas, fungi like Aspergillus. 

Importance: 

 Nutrient recycling (maintaining biogeochemical cycles). 

 Prevent accumulation of dead matter. 

 Maintain ecosystem productivity. 

 

 Functions of Ecosystem 

     An ecosystem is a self-sustaining unit of nature where living organisms interact among themselves and 

with their physical surroundings. It performs a wide variety of functions essential for the survival of life 

and the maintenance of ecological balance. 

1. Energy Flow: The most fundamental function of an ecosystem is the flow of energy. Solar energy is 

captured by producers through photosynthesis and passed on through food chains and food webs. Only a 

small fraction of energy is transferred from one trophic level to the next, while the rest is lost as heat. This 

flow is always unidirectional, ensuring the productivity and balance of populations within ecosystems. 

2. Nutrient Cycling: Ecosystems recycle vital nutrients like carbon, nitrogen, phosphorus, and water. 

These cycles maintain the continuous availability of essential elements, prevent depletion, and help sustain 

plant and animal life. By ensuring nutrient circulation, ecosystems preserve ecological balance and long-

term productivity. 

3. Ecological Succession: Ecosystems naturally progress from simple communities to more complex and 

stable ones through ecological succession. Over time, barren or disturbed areas transform into mature 

ecosystems with rich biodiversity. This process restores degraded ecosystems and helps in maintaining 

resilience and stability. 

4. Homeostasis (Self-Regulation): Every ecosystem has the capacity for self-regulation. Through checks 

and balances such as predator-prey interactions and natural nutrient restoration, ecosystems maintain a 

dynamic equilibrium. This prevents drastic fluctuations in population and keeps the system stable. 

5. Productivity Function: Ecosystems generate biomass through the process of photosynthesis. This 

primary productivity supports herbivores, carnivores, and decomposers, forming the foundation of the food 

chain. Productivity determines the availability of food and energy within the system. 

6. Regulation of Climate and Weather: Forests, wetlands, and oceans play an important role in regulating 

rainfall, temperature, and humidity. Vegetation releases water vapor, oceans absorb carbon dioxide, and 

ecosystems like rainforests act as natural climate stabilizers. 
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7. Regulation of Gaseous Composition: Ecosystems help maintain the balance of gases like oxygen and 

carbon dioxide in the atmosphere. Photosynthesis and respiration act as complementary processes that 

stabilize air composition and support life. 

8. Provision of Habitat and Biodiversity: Ecosystems provide living spaces for organisms. Forests, 

wetlands, coral reefs, and grasslands are examples of habitats that sustain a variety of species, ensuring 

biodiversity and ecological resilience. 

9. Waste Decomposition and Recycling: Dead plants and animals are broken down by decomposers, 

converting them into simple substances. This prevents waste accumulation and enriches the soil with 

nutrients for new growth. 

10. Soil Formation and Fertility Maintenance: Through weathering of rocks and addition of organic 

matter, ecosystems help in soil formation. Microorganisms and earthworms improve fertility, ensuring 

agricultural productivity and plant growth. 

11. Pollution Control and Detoxification: Many ecosystems act as natural filters and detoxifiers. 

Wetlands purify water, forests absorb pollutants, and microbes break down harmful chemicals, reducing 

environmental hazards. 

12. Provision of Goods and Services: Ecosystems provide humans with food, timber, fuel, medicines, and 

fiber. They also offer services like pollination, water purification, and seed dispersal, which are essential 

for both nature and human survival. 

13. Buffer Against Natural Disasters: Ecosystems act as protective barriers. Forests reduce soil erosion, 

mangroves protect against tsunamis and cyclones, and wetlands absorb excess floodwaters, minimizing the 

impact of natural disasters. 

 

 Energy Flow in an Ecosystem 

              Energy flow is one of the most important functional aspects of an ecosystem. It refers to the 

transfer of energy from one trophic level to another through food chains and food webs. The sun is the 

ultimate source of energy, and this energy supports all life processes in an ecosystem. The study of energy 

flow helps us understand how ecosystems sustain themselves and maintain ecological balance. 

1. Source of Energy: The sun acts as the primary source of energy for all ecosystems. Solar radiation is 

captured by plants, which serve as the entry point of energy into the system. 

2. Role of Producers: Green plants and other autotrophs trap solar energy through photosynthesis and 

convert it into chemical energy in the form of food. This energy forms the basis of all ecological 

interactions. 

3. Transfer through Trophic Levels: The energy captured by producers moves to herbivores, carnivores, 

and eventually to top consumers. This transfer occurs through food chains and interconnected food webs, 

showing the dependence of higher organisms on the lower ones. 

4. Energy Loss at Each Step: At every trophic level, a large portion of energy is lost as heat during 

respiration and metabolic activities. Only a small fraction of energy is passed on to the next level, making 

the transfer inefficient. 

5. Unidirectional Flow: Energy in an ecosystem flows in a single direction—from the sun to producers, 

then to consumers, and finally lost as heat. Unlike nutrients, energy cannot be recycled, which makes its 

flow unidirectional and non-cyclic. 

6. Ecological Pyramids: The energy flow is best represented by ecological pyramids, which illustrate the 

reduction of energy at successive trophic levels. These pyramids highlight why higher-level carnivores are 

fewer in number. 

7. Importance of Energy Flow: The energy flow maintains the structure and functioning of ecosystems. It 

regulates population sizes, determines productivity, and ensures the survival of organisms by linking all 

trophic levels into a single functional system. 

 

 Food Chains in an Ecosystem 

              A food chain is the natural pathway through which energy and nutrients flow in an ecosystem. It 

is a sequence of organisms, each dependent on the next as a source of food. The concept of food chains is 

essential for understanding how energy moves in an ecosystem and how all living organisms are 

interconnected. 
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Food chains demonstrate the transfer of energy from one organism to another in a straight, linear order. At 

every stage, organisms play specific roles such as producers, consumers, or decomposers, making the food 

chain the foundation of ecological balance. 

Definition of Food Chain 
            A food chain is the linear sequence of organisms where each organism is eaten by the next in the 

line. It represents "who eats whom" in an ecosystem and explains how energy captured from the sun passes 

through living beings. 

 Starting Point – Producers: Every food chain begins with producers like green plants and algae. They 

capture solar energy and convert it into chemical energy by photosynthesis, thus providing food for all 

other organisms. 

 Consumers and Energy Transfer: Consumers depend on producers and other consumers for their 

energy needs. Herbivores feed on plants, carnivores feed on herbivores, and top carnivores feed on 

lower carnivores. This chain of eating and being eaten shows the direct dependency among organisms. 

 Role of Decomposers: At the end of the food chain, decomposers like bacteria and fungi break down 

dead organisms into simple substances. These nutrients return to the soil and are reused by producers, 

ensuring continuity of the cycle. 

 Types of Food Chains: There are two major types of food chains: the grazing food chain (which begins 

with green plants) and the detritus food chain (which begins with dead organic matter). Both are 

essential for recycling energy and nutrients in different ecosystems. 

 Energy Loss in Food Chain: At every step of the food chain, energy is lost as heat due to metabolic 

activities. As a result, only a fraction of the original solar energy captured by producers is available to 

top carnivores. This explains why food chains are rarely more than four or five steps long. 

 Importance of Food Chains: Food chains maintain ecological balance by linking organisms into a 

single system of energy transfer. They regulate population size, ensure recycling of matter, and sustain 

biodiversity. Without food chains, ecosystems could not function properly. 

 

Sun ☀️ → 🌱 Grass (Producer) → 🌱 Rabbit (Herbivore) → 🌱 Fox (Carnivore) → 🌱 Lion (Top 

Carnivore) → 🌱 Decomposers 

 

 

 Food Webs in an Ecosystem 

             A food web is a complex network of interconnected  

food chains within an ecosystem. Unlike a simple food chain  

that shows a single linear path of energy transfer, a food web  

demonstrates how different organisms are linked to multiple  

food sources and consumers. It reflects the reality of nature,  

where most organisms feed on more than one kind of food,  

ensuring stability and resilience in the ecosystem. 

Food webs highlight the interdependence of producers, consumers,  

and decomposers. They also reveal how energy and nutrients  

circulate through multiple pathways, making ecosystems  

self-sustaining and balanced. 
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Definition of Food Web 
          A food web is a network of interlinked food chains showing how different organisms are connected 

through various feeding relationships in an ecosystem. 

 Complexity of Interactions: Food webs demonstrate the natural complexity of ecosystems, where 

herbivores may have multiple predators, and carnivores may consume several prey species. 

 Role of Producers, Consumers, and Decomposers: Food webs always begin with producers, extend 

through different levels of consumers, and end with decomposers that recycle nutrients back to the soil. 

 Energy Flow through Multiple Paths: Unlike a single-direction food chain, food webs allow energy to 

flow through several pathways, making ecosystems more stable and less vulnerable to species loss. 

 Stability and Balance of Ecosystems: Food webs maintain ecological balance because the decline of 

one species can be compensated by alternative food sources, preventing collapse of the ecosystem. 

 Examples of Food Webs: Grassland food webs include grasses, herbivores like rabbits and deer, and 

carnivores like foxes and tigers. Aquatic food webs include phytoplankton, zooplankton, fish, and 

aquatic birds. 

 Importance of Food Webs: Food webs show biodiversity, resilience, and interconnectedness of life. 

They ensure the recycling of energy and matter, regulate population sizes, and support ecosystem 

sustainability. 

 

 Ecological Succession  
            Ecological succession is one of the most important processes in ecology, which explains how 

ecosystems evolve, mature, and stabilize over time. It refers to the orderly, predictable, and gradual 

process of change in the species composition of a given area, where one type of community is slowly 

replaced by another until a relatively stable climax community is established. This concept emphasizes that 

nature is not static but dynamic, and ecosystems undergo continuous transformation to maintain ecological 

balance. 

 

Meaning and Definition 

       The term succession was first studied by H.C. Cowles (1899) in sand dune vegetation. Later, Frederic 

Clements elaborated the concept as a universal natural law. 

Definition: “Succession is the natural process by which one group of organisms in a given habitat is 

replaced by another, leading ultimately to a stable community in equilibrium with the environment.” 

 

Characteristics of Succession 

1. It is a natural and spontaneous process, not man-made. 

2. The changes are directional and predictable, leading towards a climax stage. 

3. It involves progressive changes in species structure, soil quality, and microclimate. 

4. It is influenced by biotic and abiotic factors such as climate, soil, topography, and organisms. 

5. It results in an increase in biodiversity, biomass, and ecological complexity. 

Types of Ecological Succession – Detailed Explanation 

Succession is not uniform everywhere; it varies depending on the nature of the habitat, the causes of 

change, and the factors responsible for driving the process. Broadly, there are four important types: 

 

1. Primary Succession 

Meaning: Primary succession is the process of community  

development that begins in a lifeless area where no organisms  

previously existed and where soil is absent or very minimal.  

This process takes a long time, often thousands of years,  

because soil formation itself is gradual. 

Process: 
 Bare surface stage: The area could be bare rocks, newly  

formed volcanic islands, sand dunes, or glacial deposits. 

 Pioneer species: Hardy organisms such as lichens, algae,  

and mosses are the first colonizers. They break down rock 

 particles and form thin soil. 
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 Intermediate stages: As soil develops, grasses, herbs, and shrubs grow, enriching organic matter. 

 Climax stage: Finally, a stable climax community (like a forest or grassland) is established depending 

on the climate. 

Examples: Colonization of lava rocks after a volcanic eruption in Hawaii. And Formation of vegetation in 

sand dunes along coastal areas. 

Key Feature: Starts on a completely new, barren land without life → very slow process. 

 

2. Secondary Succession 

Meaning: Secondary succession occurs in areas where a  

community previously existed but was destroyed by  

natural or human activities. However, the soil, seeds,  

and organic matter remain intact, making the process  

faster compared to primary succession. 

Process: 
 Since soil is present, colonization is quicker. 

 Pioneer species are usually grasses and herbs  

rather than lichens or algae. 

 Shrubs and trees establish rapidly, followed by animals. 

 A new climax community is restored in a much shorter time (decades instead of centuries). 

Examples: Abandoned farmlands where crops were once cultivated but later left uncultivated. Forests 

regrowing after forest fires, cyclones, or deforestation. Recovery of grasslands after floods or landslides. 

Key Feature: Begins on previously inhabited land → faster than primary succession. 

 

3. Autogenic Succession 

Meaning: Autogenic succession is driven by the organisms themselves. That means the changes in the 

environment are caused internally by the existing community, which modifies its habitat to favor new 

species. 

Process: 
 Plants and microbes enrich the soil with organic matter, humus, and nutrients. 

 Larger plants create shade and moisture, enabling shade-loving species to colonize. 

 Over time, the environment changes due to the living organisms themselves. 

Example: Growth of trees in a grassland → they provide shade → grasses decrease → shrubs and shade-

loving species increase. Accumulation of leaf litter enriching soil fertility. 

Key Feature: Internal modifications by organisms drive succession. 

 

4. Allergenic Succession 

Meaning: Allergenic succession is driven by external environmental factors rather than the organisms 

themselves. These external forces modify the environment and trigger a new succession process. 

Causes: 
 Floods, cyclones, hurricanes, or fires destroying vegetation. 

 Climate change leading to desertification or cooling. 

 Soil erosion or deposition changing fertility and texture. 

Examples: A fertile forest converted into desert due to prolonged drought. Grasslands formed after 

repeated fires destroy tree growth. Succession in coastal areas due to tidal action 

 

Stages of Succession 

1. Nudation – Development of a bare area without life (due to volcanic eruption, glacial retreat, etc.). 

2. Invasion – Arrival of pioneer species that can withstand harsh conditions. 

3. Competition and Reaction – Different species compete for space and resources; early colonizers 

modify the habitat (e.g., adding humus to soil). 

4. Stabilization – Intermediate species like grasses, shrubs, and small trees establish. 

5. Climax – Development of a stable, mature, and self-sustaining ecosystem such as a forest, grassland, 

or desert. 
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Processes Involved 

 Migration – Arrival of seeds, spores, and organisms. 

 Ecesis – Establishment and successful growth of species. 

 Competition – Struggle among organisms for food, light, space. 

 Reaction – Modifications brought to the environment (like soil fertility, moisture, shade). 

 Stabilization – Achievement of equilibrium with climate and soil conditions. 

 

Examples of Ecological Succession 

1. Hydrosere (Succession in Water Bodies): Begins in a freshwater body like a pond → submerged 

plants → floating plants → reeds → grasses → forest. 

2. Xerosere (Succession on Dry Land): Starts on bare rocks → lichens → mosses → grasses → 

shrubs → trees → forest. 

3. Lithosere: Succession on rocky surface. 

4. Psammosere: Succession on sandy habitats like seashores or deserts. 
 

Importance of Ecological Succession 

1. Restores ecosystems after natural or man-made disturbances. 

2. Maintains biodiversity by introducing new species over time. 

3. Enhances soil fertility and organic matter. 

4. Balances energy flow and nutrient cycling. 

5. Provides ecosystem services like carbon sequestration, climate regulation, and water conservation. 

6. Helps in ecological restoration and reforestation practices. 
 

1.3 Case studies of the following ecosystems:  

 CASE STUDY: FOREST ECOSYSTEM  

                 A forest ecosystem is one of the most complex and dynamic natural ecosystems on Earth. It 

consists of trees, shrubs, herbs, animals, microorganisms, soil, water, and climatic conditions interacting as 

a single ecological unit. Forests play a vital role in maintaining ecological balance, supporting biodiversity, 

and sustaining human life. To understand forest ecosystems more clearly, the Western Ghats Forest in 

India serves as an excellent case study due to its rich biodiversity, unique climate, and global ecological 

importance. 

Introduction to the Western Ghats Forest Ecosystem 

                The Western Ghats stretch along the western edge of India from Gujarat to Tamil Nadu. This 

mountain range is recognized as one of the world’s eight biodiversity hotspots and a UNESCO World 

Heritage Site. The forests here include tropical evergreen forests, semi-evergreen forests, moist deciduous 

forests, and shola forests. Their complex structure supports thousands of species, many of which are 

endemic. 

 A biotic Components of the Forest Ecosystem 

The abiotic or non-living components form the physical environment in which life exists. 

 Climate: The Western Ghats receive heavy rainfall (200–700 cm annually). The climate is humid, 

cool, and suitable for evergreen vegetation. 

 Soil: Red and lateritic soils dominate the region. They are rich in organic matter because of continuous 

decomposition of leaf litter. 

 Water: The Ghats are the birthplace of major rivers such as Cauvery, Krishna, and Godavari 

tributaries. Forests regulate the flow of these rivers. 

 Sunlight & Temperature: High humidity and moderate temperature support dense plant growth. 

These abiotic factors determine the type of vegetation, wildlife, and overall ecological functioning of 

the ecosystem. 
 

 Biotic Components of the Forest Ecosystem 

Biotic components include all living organisms. 

1. Producers (Autotrophs) 

           These include trees, shrubs, grasses, ferns, and algae. Large evergreen trees such as Dipterocarpus, 

Mesua, Hopea, and even bamboo form multiple canopy layers—upper canopy, middle layer, and 

understory. They capture solar energy and form the base of the food chain. 
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2. Consumers (Heterotrophs) 

 Primary Consumers: Herbivores like elephants, deer, gaur, monkeys, insects, and birds feeding on 

leaves and fruits. 

 Secondary Consumers: Carnivores such as birds of prey, foxes, reptiles, and some primates which 

feed on herbivores. 

 Tertiary Consumers: Apex predators like tigers, leopards, king cobras, which maintain the top 

level of ecological balance. 

3. Decomposers 

             Fungi, bacteria, and earthworms break down dead plant and animal matter. They convert organic 

material into nutrients, enriching the soil and enabling the nutrient cycle to continue. Without decomposers, 

the forest ecosystem cannot function. 

Biodiversity and Endemism 

The Western Ghats forests are globally renowned for biodiversity. 

 Over 7,400 plant species 

 More than 500 bird species 

 Around 140 mammal species 

 Over 179 amphibian species, many found nowhere else 

Lion-tailed macaque, Nilgiri tahr, Malabar giant squirrel, Slender loris, King cobra, and many unique 

frogs and orchids are endemic (found only here). This exceptional biodiversity shows the ecological 

richness of the forest ecosystem. 
 

Ecological Functions of the Forest Ecosystem 

Forests provide essential ecological services: 

 Carbon Storage: Trees absorb carbon dioxide and mitigate climate change. 

 Climate Regulation: Western Ghats influence monsoon patterns and maintain regional climate 

stability. 

 Water Conservation: They protect watersheds, ensure regular river flow, and recharge 

groundwater. 

 Soil Conservation: Roots bind the soil, preventing erosion and landslides. 

 Nutrient Cycling: Decomposers return nutrients to the soil for new plant growth. 

 Habitat Provision: Thousands of species depend on the multi-layered structure of the forest. 
 

Human Dependence on the Forest Ecosystem 

                  People living in and around the Western Ghats depend heavily on forest resources: 

 Tribals collect non-timber forest products like honey, medicinal plants, fruits, and bamboo. 

 Rivers originating from the forests provide drinking water and irrigation. 

 Hydroelectric projects depend on forest-fed rivers. 

 Eco-tourism generates employment and income. 
 

Threats to the Forest Ecosystem 

 Deforestation for agriculture, plantations (tea, coffee, rubber), roads, and mining. 

 Habitat Fragmentation which reduces animal movement and genetic diversity. 

 Poaching of endangered species. 

 Climate Change affecting rainfall patterns and temperatures. 

 Forest Fires (natural and man-made). 

 Urbanisation and Encroachment leading to loss of natural habitat. 

            These threats disturb ecological balance and push many species toward extinction. 
 

Conservation Measures of the Western Ghats Forest: To protect this precious ecosystem, the 

government and environmental organisations have taken many steps: 

 Establishment of national parks (Bandipur, Nagarhole, Silent Valley) and wildlife sanctuaries. 

 Implementation of Gadgil Committee and Kasturirangan Committee recommendations to 

protect ecologically sensitive zones. 

 Strict laws against poaching and deforestation. 

 Promotion of afforestation, native species planting, and community participation. 
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 Encouraging eco-friendly tourism and awareness programmes. 

 CASE STUDY: GRASSLAND ECOSYSTEM  

                A grassland ecosystem is an ecological community dominated by grasses and herbaceous plants. 

Grasslands are found in regions with moderate rainfall—enough to support grasses but not sufficient for 

dense forests. They are important for biodiversity, grazing animals, soil conservation, and agriculture. To 

understand a grassland ecosystem clearly, the Savanna Grasslands of Africa serve as the best case study 

because of their diversity, vastness, and ecological importance. 

1. Introduction to Grassland Ecosystem 

Grasslands are open landscapes covered mainly with grasses, small shrubs, and occasional scattered trees. 

They occur in areas with 25–75 cm rainfall annually and generally have dry, windy climates. There are 

two major types of grasslands: 

1. Temperate Grasslands – Prairies (USA), Steppes (Europe), Pampas (South America) 

2. Tropical Grasslands – Savannas (Africa), Campos (Brazil), Llanos (Venezuela) 

This case study focuses on African Savanna Grasslands, the largest and most well-known grassland 

ecosystem in the world. 

 

2. Abiotic Components of the Savanna Grassland Ecosystem 

Abiotic components shape the structure and functioning of the ecosystem. 

a) Climate 

 Hot climate with temperatures between 20°C–30°C 

 Distinct wet and dry seasons 

 Rainfall about 50–150 cm per year The long dry season limits tree growth and favours grass 

dominance. 

b) Soil 

 Mostly red or lateritic soil 

 Rich in iron but poor in nutrients 

 Frequent fires add minerals back to the soil 

Soil supports only drought-resistant grasses. 

c) Water and Sunlight 

 Seasonal water availability (wet and dry seasons) 

 Abundant sunlight supports continuous plant growth during wet months. 

These abiotic factors create ideal conditions for tall grasses and grazing animals. 
 

3. Biotic Components of the Grassland Ecosystem 

Biotic components include producers, consumers, and decomposers. 

a) Producers: The dominant producers are grasses such as Bermuda grass, Elephant grass, Red oat grass 

These grasses grow fast, survive fires, and regenerate after grazing. 

b) Primary Consumers: Herbivores are abundant in the savanna: Zebras, Antelopes, Giraffes, Elephants, 

and Buffaloes. These animals graze on grasses and shrubs. 

c) Secondary Consumers: Carnivores feeding on herbivores: Hyenas, Wild dogs, Jackals 

d) Tertiary Consumers (Apex Predators): Top predators that control the food chain: Lions, 

Leopards, Cheetahs, They maintain ecological balance. 

e) Decomposers: Termites, Fungi, Bacteria, They break down organic matter and recycle nutrients back 

into the soil. 
 

4. Biodiversity and Adaptations in the Grassland Ecosystem 

Grasslands support a rich and diverse fauna ecosystem. 

Plant Adaptations: Deep roots to absorb water 

 Narrow leaves to reduce water loss 

 Ability to regrow after fires 

Animal Adaptations 

 Fast-running animals (cheetah, antelope) due to open landscape 

 Grazers with flat teeth adapted for grass 

 Burrowing animals to escape heat 

 Carnivores adapted for speed and hunting in open fields 
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These adaptations help organisms survive extreme heat, drought, and predators. 

5. Ecological Roles of the Grassland Ecosystem 

Grasslands perform important ecological functions: 

a) Support Diverse Herbivore Populations: Large grazing herds maintain the natural balance and 

prevent overgrowth. 

b) Soil Conservation: Grass roots hold the soil and prevent wind and water erosion. 

c) Carbon Storage: Grasslands store a large amount of carbon in their root systems, reducing global 

warming. 

d) Nutrient Cycling: Decomposers recycle nutrients and maintain soil fertility. 

e) Habitat Provision:  They provide habitats for birds, mammals, reptiles, and insects. Grasslands are 

essential for global ecological stability. 

 

6. Human Dependence on Grasslands 

Grasslands are useful to humans in several ways: 

 Grazing lands for cattle, sheep, and goats 

 Agriculture (wheat, maize) in fertile grasslands 

 Tourism (wildlife safaris in African savannas) 

 Fuelwood and fodder 
 Cultural and economic value for tribal communities 

 

Threats to the Grassland Ecosystem 

a) Overgrazing 

b) Habitat Loss 

c) Frequent Fires 

d) Drought and Climate Change 

e) Hunting and Poaching 

f) Invasive Plant Species 

 

Conservation Measures for Grassland Ecosystems 

 Establishment of protected areas (Serengeti National Park, Maasai Mara Reserve) 

 Controlled grazing and rotational grazing 

 Preventing illegal hunting and poaching 

 Restoring degraded grasslands through reseeding 

 Awareness and community participation 

 Monitoring of rainfall, droughts, and fire control 

Such conservation helps maintain biodiversity and ecological balance. 

 

CASE STUDY: DESERT ECOSYSTEM 

Example: The Thar Desert (India) 

            A desert ecosystem is characterized by extremely low rainfall, high temperature variation, and 

sparse vegetation. Deserts cover nearly one-fifth of the Earth's land surface. They are harsh environments, 

yet they support unique plant and animal life specially adapted to survive in extreme conditions. To 

understand the structure, functioning, and importance of deserts, the Thar Desert of India serves as a 

representative case study. 

Introduction to Desert Ecosystem 

Deserts are dry regions receiving less than 25 cm of rainfall per year. 

They are known for: 

 High daytime temperatures 

 Cold nights 

 Very low humidity 

 Sandy or rocky soil 

 Limited vegetation 

Deserts can be hot (Sahara, Thar) or cold (Gobi, Ladakh). 

The Thar Desert—located in Rajasthan, India—is one of the world's major hot deserts. 
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Abiotic Components of the Thar Desert Ecosystem 

 

a) Climate 

 Temperature: 45–50°C in summer 

 Cold nights: sometimes below 5°C 

 Very low and irregular rainfall (<150 mm annually) 

 Strong winds and frequent sandstorms 

These harsh climatic conditions limit plant growth and influence animal behavior. 

b) Soil 

 Sandy, porous, low in nutrients 

 Poor water-holding capacity 

 High salt content in some areas 

The soil supports only drought-resistant plants like cactus and thorny shrubs. 

c) Water 

 Scarce; found mainly in underground aquifers 

 Very few rivers or lakes 

 Mostly seasonal water availability 

d) Sunlight 

 Intense sunlight due to cloudless skies 

 Leads to extreme evaporation 

These abiotic factors create a unique but challenging living environment. 

 

Biotic Components of the Desert Ecosystem 

a) Producers 

Plants are specially adapted to survive dry conditions. 

Common plants include: 

 Cactus (Opuntia) 

 Khejri tree 

 Babool (Acacia) 

 Euphorbia 

 Date palm 

Plant Adaptations 

 Long roots reaching deep into the ground 

 Thick stems that store water 

 Spines instead of leaves to prevent water loss 

 Waxy coating to reduce evaporation 

 

b) Primary Consumers 

Herbivores that feed on shrubs and grasses: 

 Camels (most adapted) 

 Blackbuck 

 Chinkara (Indian gazelle) 

 Desert hare 

 Goats and sheep 
These animals survive on minimal water and dry vegetation. 

 

c) Secondary Consumers 

Smaller carnivores and reptiles: 

 Foxes (Desert fox) 

 Lizards 

 Snakes 

 Owls 
These animals feed on insects, rodents, and small herbivores. 
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d) Tertiary Consumers (Apex Predators) 

Top-level carnivores: They maintain the food chain balance. 

Caracal, Eagles and Vultures 

e) Decomposers 

 Fungi 

 Bacteria 

 Insects like beetles 

They break down dead organic matter and recycle nutrients back into the soil. 

 

Biodiversity and Adaptations in the Desert 

Animal Adaptations 

 Long legs to avoid hot sand 

 Ability to conserve water 

 Thick fur on feet (camel) 

 Nocturnal habits to avoid daytime heat 

 Fat storage in hump (camel) 

Plant Adaptations 

 Store water in stems 

 Small or no leaves 

 Root systems spreading wide or deep 

These adaptations allow life to survive in a dry, hot, and unpredictable climate. 

 

Ecological Roles of the Desert Ecosystem 

a) Soil Formation 

Wind action shapes dunes and creates mineral-rich soil layers. 

b) Biodiversity Preservation 

Many endemic species (found only here) are adapted to desert climate. 

c) Carbon Storage 

Some desert plants absorb and store carbon. 

d) Regulation of Temperature 

Deserts influence global heat balance and atmospheric circulation. 

e) Habitat for Unique Life Forms 

Rare animals, insects, reptiles, and drought-resistant plants live only in deserts. 

 

6. Human Dependence on Desert Ecosystems 

 Camel transport in rural areas 

 Agriculture in irrigated zones (Indira Gandhi Canal in Rajasthan) 

 Tourism—sand dunes, camel safaris 

 Mineral resources—gypsum, copper, limestone 

 Pastoralism—goat and sheep rearing 

Tribal communities like Bishnois, Kalbelias, Manganiyars depend heavily on desert resources. 

 

7. Threats to Desert Ecosystems 

a) Desertification 

Expansion of desert areas due to: 

 Deforestation 

 Overgrazing 

 Unsustainable farming 

b) Climate Change 

Increasing temperatures lead to further dryness. 

c) Water Scarcity 

Overuse of groundwater reduces availability. 

d) Loss of Biodiversity 

Poaching and habitat destruction threaten animals like blackbuck and chinkara. 
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e) Human Settlement 

Urbanization near desert regions disturbs natural habitats. 

 

 

8. Conservation Measures for Desert Ecosystems 

a) Protected Areas 

 Desert National Park (Rajasthan) 

 Tal Chhapar Sanctuary 

b) Reforestation 

Planting drought-resistant trees and shrubs. 

c) Sustainable Grazing 

Controlled grazing to avoid overuse. 

d) Water Management 

Rainwater harvesting, drip irrigation, and canal systems. 

e) Protecting Wildlife 

Anti-poaching laws and awareness programs. 

f) Sand Dune Stabilisation 

Planting grass and shrubs to prevent movement of sand. 

 

 Case Study: Aquatic Ecosystems 
               Aquatic ecosystems refer to water-based environments where plants, animals, and 

microorganisms interact with the physical environment. They are broadly classified into freshwater 

ecosystems (ponds, lakes, rivers, streams) and marine ecosystems (oceans and estuaries). These 

ecosystems play a vital role in sustaining biodiversity, regulating climate, supporting human livelihoods, 

and maintaining global ecological balance. 

               Aquatic ecosystems differ in size, depth, flow of water, salinity, light penetration, and biological 

diversity. Each type has a unique ecological structure and functions that make it important from an 

environmental, economic, and social perspective. 
 

A) POND ECOSYSTEM – CASE STUDY 

Introduction 

            A pond is a small, shallow freshwater body with standing water. It supports a self-sustaining 

ecosystem where sunlight reaches the bottom, enabling rich plant growth and diverse organisms. 

Structure of a Pond Ecosystem 

A pond has four zones: 

1. Littoral Zone – shallow edge with rooted plants 

2. Limnetic Zone – open sunlight zone with free-floating algae 

3. Profundal Zone – deeper area with low light 

4. Benthic Zone – bottom with decomposers 

Biotic Components 

 Producers: algae, phytoplankton, hydrophytes (lotus, water lilies) 

 Consumers: 
 Primary: zooplankton, insects 

 Secondary: small fishes, frogs 

 Tertiary: large fishes, snakes 

 Decomposers: bacteria, fungi 

Food Chain Example 

Algae → Zooplankton → Small fish → Big fish → Birds 

Case Study: A Village Pond in Karnataka 

A study conducted on a village pond in Belagavi district shows: 

 Extensive growth of Eichhornia (water hyacinth) reduced dissolved oxygen. 

 Fish population declined by 40%. 

 Clean-up and desilting helped restore the ecosystem. 

 Reintroduction of Rohu and Catla improved biodiversity. 
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Functions of a Pond Ecosystem 

 Groundwater recharge 

 Supports fish farming 

 Provides water for irrigation 

 Acts as a habitat for migratory birds 

 Maintains local climate and humidity 

 

B) STREAM ECOSYSTEM – CASE STUDY 

Introduction: Streams are small, flowing freshwater bodies. They are narrow, fast-

moving, and oxygen-rich. 
Characteristics 

 Clear, cool water 

 High dissolved oxygen 

 Strong current 

 Poor nutrient levels compared to lakes 

Biotic Components 

 Producers: algae coating rocks, stream weeds 

 Consumers: 
 Primary: mayfly larvae, snails 

 Secondary: trout, small fish 

 Tertiary: kingfisher, otter 

 Decomposers: aquatic fungi, bacteria 

 

Case Study: Western Ghats Streams 

Researchers observed streams near Agumbe: 

 Home to endemic species like Malabar Torrent Frog 

 Pollution from areca plantations reduced stream biodiversity 

 After restricting fertilisers, species recovered in 2–3 years 

Functions of Stream Ecosystems 

 Transport nutrients to rivers 

 Provide freshwater to rural areas 

 Support biodiversity like amphibians and fish 

 

C) LAKE ECOSYSTEM – CASE STUDY 

Introduction 

       Lakes are large, deep freshwater bodies with still water. They are more stable than ponds and support 

extensive biodiversity. 

Zonation 

1. Littoral – rooted plants 

2. Limnetic – open water 

3. Profundal – deep water 

4. Benthic – bottom 

Biotic Components 

 Producers: phytoplankton, macrophytes 

 Consumers: fish, zooplankton, birds 

 Decomposers: anaerobic + aerobic bacteria 

Case Study: Dal Lake, Kashmir 

 Pollution from tourism caused eutrophication 

 Algal blooms reduced oxygen 

 Floating vegetable gardens increased nutrient load 

 Government restoration reduced pollution by 30% 

 Fish species like Schizothorax revived 

 

Functions 
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 Drinking water source 

 Hydroelectric potential 

 Tourism and fisheries 

 Climate regulation 

D) RIVER ECOSYSTEM – CASE STUDY 

Introduction 

      Rivers are large, flowing freshwater systems with constantly moving water from mountains to oceans. 

Characteristics 

 Highly oxygenated 

 Dynamic currents 

 Changing depth and flow 

 Nutrient-rich due to natural erosion 

Biotic Components 

 Producers: algae, mosses 

 Consumers: 
 Insects, crustaceans 

 Fish (catfish, carp) 

 Birds (herons, egrets) 

 Mammals (otters, river dolphins) 

 Decomposers: bacteria 

Case Study: Ganga River 

 Supports 140 fish species 

 Home to endangered Gangetic Dolphin 

 Faces pollution from industries and sewage 

 “Namami Gange Mission” reduced pollution in some stretches 

 Reappearance of dolphins in Varanasi and Prayagraj indicates recovery 

Functions 

 Drinking and irrigation water 

 Transportation 

 Supports agriculture and fisheries 

 Cultural and religious importance 
 

E) OCEAN ECOSYSTEM – CASE STUDY 

Introduction 

            Oceans are the largest aquatic ecosystems covering 71% of Earth’s surface. They contain saline 

water and diverse organisms. 

Zones 

1. Intertidal Zone – shore organisms 

2. Pelagic Zone – open water 

3. Benthic Zone – sea bottom 

4. Abyssal Zone – deep sea 

Biotic Components 

 Producers: phytoplankton 

 Consumers: 
 Small fish, jellyfish 

 Large predators like sharks, whales 

 Marine birds 

 Decomposers: bacteria, invertebrates 

Case Study: Great Barrier Reef (Australia) 

 Largest coral reef ecosystem 

 Coral bleaching due to global warming 

 30% of corals lost in recent decades 

 Conservation attempts include restricted tourism and coral farming 

Functions 

 Regulates global climate 
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 Source of food (fish, crustaceans) 

 Provides oil, gas, minerals 

 Important for trade (shipping) 

 Oxygen production (phytoplankton produce 50% of Earth’s oxygen) 

 

F) ESTUARY ECOSYSTEM – CASE STUDY 

Introduction 

Estuaries are transition zones where river freshwater meets ocean saltwater. They are nutrient-rich and 

highly productive. 

Characteristics 

 Brackish water (mix of fresh + salt) 

 High nutrient availability 

 Rich biodiversity 

 Serve as breeding grounds for fish 

Biotic Components 

 Producers: mangroves, seagrass, algae 

 Consumers: 
 Crabs, prawns, molluscs 

 Fish (mullet, anchovy) 

 Birds (flamingos, herons) 

 Decomposers: fungi, bacteria 

 

Case Study: Sundarbans Estuary (India–Bangladesh) 

 Largest mangrove forest 

 Habitat of Royal Bengal Tiger 

 Home to 250+ fish species 

 Threatened by sea-level rise and cyclones 

 Conservation projects increased mangrove cover by 15% in a decade 

Functions 

 Protect coasts from storms 

 Support fisheries 

 Absorb carbon (mangroves store 3–4 times more carbon than forests) 

 Provide livelihood to local communities 
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MCQs 

Scope & Importance of 

Environmental Studies 
1. Environmental Studies primarily helps in 

understanding: 
a) Political systems 

b) Natural processes and ecosystems 

c) Historical events 

d) Artificial intelligence 

Answer: b) 

 

2. Which of the following is a component of 

human–environment interaction? 
a) Industrialization 

b) Storytelling 

c) Festivals 

d) Sports 

Answer: a) 

 

3. Studying issues like acid rain, e-waste, and 

global warming falls under: 
a) Social studies 

b) Environmental problems and solutions 

c) Business administration 

d) Literature 

Answer: b) 

 

4. “Meeting the needs of the present without 

compromising future generations” refers to: 
a) Economics 

b) Ecology 

c) Sustainable development 

d) Ethics 

Answer: c) 

 

5. Environmental Studies supports decision-

making by providing: 
a) Cultural knowledge 

b) Scientific and analytical understanding 

c) Sports training 

d) Political awareness 

Answer: b) 

 

6. Which of the following is NOT part of 

natural resources? 
a) Forests 

b) Minerals 

c) Oceans 

d) Internet 

Answer: d) 

 

 

 

7. Disaster management in Environmental 

Studies includes: 
a) Festivals 

b) Floods, earthquakes, cyclones 

c) Poetry 

d) Sports 

Answer: b) 

 

8. Environmental laws and ethics help in: 

a) Increasing pollution 

b) Regulating environmental protection 

c) Reducing economic activities 

d) Promoting deforestation 

Answer: b) 

 

9. The UN SDGs relate to: 
a) Military development 

b) Sustainable development and global welfare 

c) Political parties 

d) Fashion 

Answer: b) 

 

10. Environmental Studies improves quality of 

life by: 
a) Promoting clean and green surroundings 

b) Encouraging corruption 

c) Increasing noise pollution 

d) Reducing public awareness 

Answer: a) 
 

Sustainability & Sustainable 

Development 
11. Sustainability mainly focuses on: 
a) Unlimited exploitation of resources 

b) Long-term balance between humans and nature 

c) Only economic development 

d) Only social welfare 

Answer: b) 

 

12. Environmental sustainability includes: 
a) Overusing groundwater 

b) Extracting minerals without limits 

c) Conserving natural resources 
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d) Deforestation 

Answer: c) 

 

13. Investing in renewable energy promotes: 
a) Economic sustainability 

b) Social inequality 

c) Water pollution 

d) Noise pollution 

Answer: a) 

 

14. “Fair distribution of resources within the 

present generation” refers to: 
a) Intergenerational equity 

b) Intragenerational equity 

c) Economic exploitation 

d) Industrial development 

Answer: b) 

 

15. The Polluter Pays Principle means: 
a) Government pays for pollution 

b) Consumers pay tax 

c) Polluting industries must bear cleanup costs 

d) Farmers must stop cultivation 

Answer: c) 

 

16. Sustainable development requires 

integrating: 
a) Environment + Economy + Society 

b) Sports + Education 

c) Arts + Literature 

d) Politics + Media 

Answer: a) 

 

17. Which principle focuses on preventing 

harm before it occurs? 
a) Precautionary principle 

b) Polluter pays 

c) Economic principle 

d) Competition principle 

Answer: a) 

 

18. Restricting harmful pesticides like DDT is 

an example of: 
a) Precautionary principle 

b) Polluter pays 

c) Industrial growth 

d) Forest degradation 

Answer: a) 

 

19. Joint Forest Management (JFM) in India is 

linked to: 
a) Economic sustainability 

b) Community participation in development 

c) Industrial pollution 

d) Urbanization 

Answer: b) 

 

20. “Living within ecological limits” means: 
a) Using resources endlessly 

b) Sustainability 

c) Economic dominance 

d) Urban development 

Answer: b) 
 

Sustainable Development Goals (SDGs) 
21. The SDGs were adopted by the United 

Nations in: 
a) 1992 

b) 2000 

c) 2015 

d) 2020 

Answer: c) 

 

22. Total number of Sustainable Development 

Goals (SDGs): 
a) 10 

b) 12 

c) 15 

d) 17 

Answer: d) 

 

23. How many targets are included under the 

SDGs? 
a) 50 

b) 100 

c) 169 

d) 200 

Answer: c) 

 

24. SDG 6 is related to: 
a) Gender equality 

b) Clean water and sanitation 

c) Poverty 

d) Education 

Answer: b) 

 

25. SDGs aim to balance: 
a) Development + Entertainment + Luxury 

b) Economic + Social + Environmental aspects 

c) Wealth + Politics + Army 

d) Migration + Tourism + Culture 

Answer: b) 

 

26. The SDGs are applicable to: 
a) Only developing countries 

b) Only poor nations 

c) All nations 
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d) Only UN officials 

Answer: c) 

 

27. One example of environmental 

sustainability in SDGs is: 
a) Industrial pollution 

b) Renewable energy 

c) Overusing fossil fuels 

d) Deforestation 

Answer: b) 

 

28. SDG 13 is concerned with: 
a) Zero hunger 

b) Climate action 

c) Life below water 

d) Life on land 

Answer: b) 

 

29. SDG 15 focuses on: 
a) Ocean life 

b) Industry and innovation 

c) Life on land (forests, biodiversity) 

d) Education 

Answer: c) 

 

30. The SDGs support which global agenda? 
a) Agenda 2020 

b) Agenda 2030 

c) Agenda 2050 

d) Agenda Future 

Answer: b) 

 

MCQs (30–40) from SDG Goals 

 

30. SDG 1 (No Poverty) aims to eradicate 

extreme poverty defined as living on less than: 

a) $5/day 

b) $1.90/day 

c) $10/day 

d) $2.50/day 

Answer: b) 

 

31. SDG 2 (Zero Hunger) mainly focuses on 

which of the following? 

a) Promoting industrial production 

b) Ensuring nutritious food and sustainable 

agriculture 

c) Increasing migration 

d) Reducing higher education 

Answer: b) 
 

32. Which of the following is a key focus of 

SDG 3 (Good Health and Well-being)? 

a) Reducing global maternal mortality 

b) Promoting space research 

c) Increasing tourism 

d) Expanding industrial output 

Answer: a) 
 

33. SDG 4 (Quality Education) ensures: 

a) Only primary education 

b) Free and quality primary and secondary 

education for all 

c) Education only for boys 

d) Only vocational training 

Answer: b) 
 

34. Eliminating gender discrimination and 

harmful practices like child marriage is part 

of: 

a) SDG 10 

b) SDG 15 

c) SDG 5 (Gender Equality) 

d) SDG 7 

Answer: c) 
 

35. SDG 6 (Clean Water and Sanitation) 

includes which of the following? 

a) Improving space transportation 

b) Ensuring universal access to safe drinking 

water 

c) Expanding nuclear programs 

d) Promoting fossil fuels 

Answer: b) 
 

36. SDG 7 (Affordable and Clean Energy) 

emphasizes: 

a) Increasing coal production 

b) Universal access to modern and clean energy 

c) Reducing renewable energy use 

d) Increasing non-renewable energy 

Answer: b) 
 

37. SDG 8 (Decent Work and Economic 

Growth) promotes: 

a) Child labor 

b) Unsafe working conditions 

c) Equal pay for equal work 

d) Forced labor 

Answer: c) 
 

38. Building resilient infrastructure and 

promoting sustainable industrialization is the 

goal of: 

a) SDG 9 (Industry, Innovation & Infrastructure) 

b) SDG 13 
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c) SDG 4 

d) SDG 17 

Answer: a) 
 

39. Reducing inequality within and among 

countries is addressed in: 

a) SDG 10 

b) SDG 1 

c) SDG 3 

d) SDG 15 

Answer: a) 
 

 

 

40. SDG 11 (Sustainable Cities & 

Communities) focuses on: 

a) Increasing urban poverty 

b) Making cities inclusive, safe, resilient, and 

sustainable 

c) Promoting deforestation 

d) Eliminating public transport 

Answer: b) 

MCQs (40–50) — Ecosystem Definition, 

Structure & Components 

 

40. The term “ecosystem” was first coined by: 

a) Charles Elton 

b) Odum 

c) A.G. Tansley 

d) Ernst Haeckel 

Answer: c) 
 

41. An ecosystem is best defined as: 

a) A place where only abiotic factors interact 

b) A functional unit where living organisms 

interact with their physical environment 

c) A group of only plants in a particular area 

d) A food chain of animals 

Answer: b) 
 

42. Abiotic components of an ecosystem 

include: 

a) Plants and animals 

b) Bacteria and fungi 

c) Light, temperature, soil, water 

d) Herbivores and carnivores 

Answer: c) 
 

43. Which of the following is an example of a 

producer in an aquatic ecosystem? 

a) Zooplankton 

b) Fish 

c) Phytoplankton 

d) Frogs 

Answer: c) 
 

44. Primary consumers are also known as: 

a) Decomposers 

b) Herbivores 

c) Top carnivores 

d) Omnivores 

Answer: b) 
 

45. Which component is responsible for 

nutrient recycling in an ecosystem? 

a) Producers 

b) Secondary consumers 

c) Decomposers 

d) Tertiary consumers 

Answer: c) 
 

46. Soil fertility, pH level, and mineral content 

are examples of: 

a) Biotic factors 

b) Abiotic factors 

c) Food chain elements 

d) Producer levels 

Answer: b) 
 

47. Tertiary consumers in an ecosystem 

include: 

a) Cows and deer 

b) Frogs and foxes 

c) Lions, tigers, and eagles 

d) Rats and rabbits 

Answer: c) 
 

48. Which of the following determines the 

types of organisms that can survive in an 

ecosystem? 

a) Light availability 

b) Climate 

c) Soil type 

d) All of the above 

Answer: d) 
 

49. The base of every food chain in an 

ecosystem is formed by: 

a) Consumers 

b) Decomposers 

c) Producers 

d) Parasites 

Answer: c) 
 

50. Decomposers convert dead organic matter 

into: 
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a) Proteins 

b) Complex organic compounds 

c) Simple inorganic nutrients 

d) Fossil fuels 

Answer: c) 

 

Ecosystem Functions, Energy Flow, Food 

Chains & Food Webs 

50. The most fundamental function of an 

ecosystem is: 

a) Soil formation 

b) Energy flow 

c) Habitat provision 

d) Pollution control 

Answer: b) 
 

 

51. Energy flow in an ecosystem is always: 

a) Cyclic 

b) Multidirectional 

c) Unidirectional 

d) Irregular 

Answer: c) 
 

52. The ultimate source of energy for all 

ecosystems is: 

a) Water 

b) Soil 

c) Sun 

d) Air 

Answer: c) 
 

53. The process through which ecosystems 

recycle essential elements like carbon and 

nitrogen is called: 

a) Biomagnification 

b) Nutrient cycling 

c) Eutrophication 

d) Photosynthesis 

Answer: b) 
 

54. Ecological succession refers to: 

a) Sudden changes in climate 

b) Gradual development of a stable ecosystem 

c) Mass extinction of species 

d) Soil erosion 

Answer: b) 
 

55. The self-regulation ability of an ecosystem 

is known as: 

a) Homeostasis 

b) Productivity 

c) Eutrophication 

d) Symbiosis 

Answer: a) 
 

56. Primary productivity in an ecosystem is 

carried out by: 

a) Consumers 

b) Producers 

c) Decomposers 

d) Parasites 

Answer: b) 
 

57. Mangroves act as natural barriers against: 

a) Floods 

b) Cyclones & tsunamis 

c) Earthquakes 

d) Volcanic eruptions 

Answer: b) 
 

58. Decomposers help ecosystems by: 

a) Controlling rainfall 

b) Recycling nutrients 

c) Forming soil layers 

d) Pollinating plants 

Answer: b) 
 

59. Wetlands act as: 

a) Air purifiers 

b) Natural water filters 

c) Natural light sources 

d) Soil pollutants 

Answer: b) 
 

60. Energy transfer from one trophic level to 

another is generally: 

a) 100% efficient 

b) 50% efficient 

c) Highly efficient 

d) Inefficient with major loss as heat 

Answer: d) 
 

61. The graphical representation of energy 

transfer across trophic levels is known as: 

a) Food chain 

b) Ecological pyramid 

c) Food web 

d) Carbon cycle 

Answer: b) 
 

62. A food chain always begins with: 

a) Carnivores 

b) Consumers 

c) Producers 

d) Decomposers 

Answer: c) 
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63. The final organisms in a food chain are: 

a) Producers 

b) Primary consumers 

c) Secondary consumers 

d) Decomposers 

Answer: d) 
 

64. In a grazing food chain, the starting point 

is: 

a) Dead organic matter 

b) Microorganisms 

c) Green plants 

d) Carnivores 

Answer: c) 
 

 

 

 

 

65. A detritus food chain begins with: 

a) Living plants 

b) Dead organic matter 

c) Herbivores 

d) Omnivores 

Answer: b) 
 

66. A food web represents: 

a) A single linear pathway of energy flow 

b) Complex interconnected food chains 

c) Only producer–consumer interactions 

d) Only predator–prey relationships 

Answer: b) 
 

67. Food webs make ecosystems: 

a) Weak and unstable 

b) More dependent on single species 

c) More stable and resilient 

d) Limited in biodiversity 

Answer: c) 
 

68. Energy loss in food chains occurs mainly 

through: 

a) Photosynthesis 

b) Respiration and heat loss 

c) Transpiration 

d) Decomposition 

Answer: b) 
 

69. Top carnivores in a food chain receive: 

a) The maximum energy 

b) The least amount of energy 

c) Equal energy compared to plants 

d) No energy from producers 

Answer: b) 
 

70. The interdependence of all organisms in an 

ecosystem is best demonstrated by: 

a) Food chains 

b) Food webs 

c) Soil profile 

d) Weather patterns 

Answer: b) 

TOP 20 MCQs on Ecological Succession 

(Difficulty Level: 70–90) 

 

71. Who first studied ecological succession in 

sand dune vegetation in 1899? 

A) Frederic Clements 

B) H.C. Cowles 

C) Charles Elton 

D) A.G. Tansley 

Answer: B) H.C. Cowles 
 

 

72. Which ecologist described succession as a 

“universal natural law”? 

A) Eugene Odum 

B) H.C. Cowles 

C) Frederic Clements 

D) Charles Darwin 

Answer: C) Frederic Clements 
 

73. Primary succession begins in which of the 

following conditions? 

A) Areas with rich soil 

B) Areas with previous vegetation 

C) Lifeless areas without soil 

D) Recently fertilized lands 

Answer: C) Lifeless areas without soil 
 

74. Pioneer species in primary succession are 

usually: 

A) Trees 

B) Shrubs 

C) Lichens and algae 

D) Grasses 

Answer: C) Lichens and algae 
 

75. Secondary succession occurs in an area 

where: 

A) Soil is absent 

B) Soil and seeds are intact 

C) Only water is present 

D) Life never existed 

Answer: B) Soil and seeds are intact 
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76. Which type of succession is faster? 

A) Primary succession 

B) Secondary succession 

C) Autogenic succession 

D) Degenerative succession 

Answer: B) Secondary succession 
 

77. Autogenic succession is driven mainly by: 

A) Fire 

B) Floods 

C) Organisms modifying the environment 

D) Climate change 

Answer: C) Organisms modifying the 

environment 
 

78. Allogenic succession is caused by: 

A) Internal biological changes 

B) External environmental forces 

C) Competition among species 

D) Increased biodiversity 

Answer: B) External environmental forces 
 

 

79. Which of the following is the correct 

sequence of stages in succession? 

A) Invasion → Nudation → Climax → 

Stabilization 

B) Nudation → Invasion → Competition → 

Stabilization → Climax 

C) Stabilization → Reaction → Nudation → 

Competition 

D) Climax → Stabilization → Nudation 

Answer: B) Nudation → Invasion → 

Competition → Stabilization → Climax 
 

80. The climax community is defined as: 

A) The first stable community 

B) A temporary community 

C) The final stable, self-sustaining community 

D) A community dominated by pioneer species 

Answer: C) The final stable, self-sustaining 

community 
 

81. In primary succession, the slowest stage is: 

A) Stabilization 

B) Soil formation 

C) Competition 

D) Climax community formation 

Answer: B) Soil formation 
 

82. Hydrosere refers to succession occurring 

in: 

A) Deserts 

B) Bare rocks 

C) Water bodies 

D) Farmlands 

Answer: C) Water bodies 
 

83. Lithosere succession begins on: 

A) Marshy soil 

B) Rocks 

C) Ocean floor 

D) Agricultural land 

Answer: B) Rocks 
 

84. Which of the following is not a pioneer 

species in primary succession? 

A) Lichens 

B) Mosses 

C) Large shrubs 

D) Algae 

Answer: C) Large shrubs 
 

85. The process where species modify the 

environment for other species is called: 

A) Stabilization 

B) Reaction 

C) Ecesis 

D) Migration 

Answer: B) Reaction 
 

86. The term ‘Ecesis’ refers to: 

A) Arrival of species 

B) Competition between species 

C) Establishment and growth of species 

D) Formation of climax community 

Answer: C) Establishment and growth of 

species 
 

87. In a forest destroyed by fire, which type of 

succession occurs? 

A) Primary 

B) Secondary 

C) Autogenic 

D) Allogenic 

Answer: B) Secondary 
 

88. Which example best represents allogenic 

succession? 

A) Soil formation from lichens 

B) Grassland turning into forest 

C) Desertification due to drought 

D) Moss converting rocks into soil 

Answer: C) Desertification due to drought 
 

89. Psammosere succession occurs in: 

A) Water bodies 

B) Sandy areas 

C) Forests 
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D) Agricultural land 

Answer: B) Sandy areas 
 

90. Ecological succession increases: 

A) Pollution 

B) Environmental instability 

C) Biodiversity and biomass 

D) Uniformity in species 

Answer: C) Biodiversity and biomass 

TOP 10 MCQs (90–100 Difficulty) – Forest 

Ecosystem Case Study 

 

91. The Western Ghats are recognized as one 

of the world’s eight biodiversity hotspots 

primarily because: 

A) They contain the largest tropical rainforest in 

Asia 

B) They have extremely high endemism and 

species richness 

C) They lie in a dry climatic zone with low 

human activities 

D) They have the highest rainfall in India 

Answer: B)  

 

 

92. Which abiotic factor most strongly 

influences the formation of evergreen forests 

in the Western Ghats? 

A) Red soil fertility 

B) High altitude 

C) Heavy rainfall and humid climate 

D) Presence of large rivers 

Answer: C) Heavy rainfall and humid climate 
 

93. In the Western Ghats forest ecosystem, 

which of the following sets represents the 

correct trophic order? 

A) Bamboo → Tiger → Deer → Fungi 

B) Fungi → Herbs → Monkeys → Leopard 

C) Dipterocarpus → Gaur → Leopard → 

Bacteria 

D) Grass → King Cobra → Mouse Deer → 

Earthworm 

Answer: C) Dipterocarpus → Gaur → 

Leopard → Bacteria 
 

94. The presence of multiple canopy layers 

(upper, middle, understory) in the Western 

Ghats primarily contributes to: 

A) Increased soil erosion control 

B) Reduced biodiversity due to shading 

C) Higher ecological stability and niche diversity 

D) Rapid nutrient loss in upper soil layers 

Answer: C) Higher ecological stability and 

niche diversity 

 

95. Which ecological function of the Western 

Ghats directly influences the Indian monsoon 

system? 

A) Soil nutrient recycling 

B) Carbon sequestration 

C) Climate regulation through topography and 

vegetation 

D) River basin formation 

Answer: C) Climate regulation through 

topography and vegetation 
 

96. Which of the following species is both 

endemic and indicative of the Western Ghats' 

unique evergreen forest ecosystem? 

A) Indian bison (Gaur) 

B) Asian elephant 

C) Lion-tailed macaque 

D) Bengal tiger 

Answer: C) Lion-tailed macaque 

 

97. Which of the following threats MOST 

directly causes habitat fragmentation in the 

Western Ghats? 

A) Forest fires 

B) Plantation expansion (tea, coffee, rubber) 

C) Poaching of carnivores 

D) Tribal collection of forest produce 

Answer: B) Plantation expansion (tea, coffee, 

rubber) 
 

98. The Western Ghats function as a major 

watershed because: 

A) The soil has high water-holding capacity due 

to laterite 

B) Dense forests regulate river flow, runoff, and 

groundwater recharge 

C) Rivers originate from glaciers in the Ghats 

D) The region has minimal evapotranspiration 

Answer: B) Dense forests regulate river flow, 

runoff, and groundwater recharge 
 

99. Which conservation approach is 

specifically aimed at protecting ecologically 

sensitive zones (ESZs) of the Western Ghats? 

A) National Wildlife Action Plan 2002 

B) Joint Forest Management Programme 

C) Gadgil Committee & Kasturirangan 

Committee recommendations 

D) Project Tiger 

Answer: C) Gadgil Committee & 

Kasturirangan Committee recommendations 
 

100. Which statement best explains why 
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decomposers are critical in the Western Ghats 

forest ecosystem? 

A) They supply food to primary consumers 

B) They convert dead organic matter into 

nutrients that maintain soil fertility 

C) They regulate river water quality 

D) They maintain canopy structure by breaking 

down leaves 

Answer: B) They convert dead organic matter 

into nutrients that maintain soil fertility 

 

100. Grasslands generally occur in regions 

where the annual rainfall ranges between: 

A) 5–15 cm         B) 25–75 cm 

C) 150–250 cm   D) Above 300 cm 

Answer: B) 25–75 cm 

 

101. The African Savanna Grassland is 

classified under which type of grassland 

ecosystem? 

A) Temperate Grassland  B) Desert Grassland 

C) Tropical Grassland      D) Alpine Grassland 

Answer: C) Tropical Grassland 

 

 

102. Which abiotic factor is responsible for 

preventing dense forests and favouring grass 

dominance in savannas? 

A) Extremely cold winters 

B) Heavy rainfall throughout the year 

C) Long dry season and limited water availability 

D) High nutrient-rich soil 

Answer: C) Long dry season and limited water 

availability 
 

103. The red and lateritic soil of savannas is 

generally: 

A) High in nutrients and humus 

B) Rich in iron but low in nutrients 

C) Sandy with high water-holding capacity 

D) Clayey and suitable for dense forests 

Answer: B) Rich in iron but low in nutrients 
 

104. Which of the following organisms are 

primary producers in the African savannas? 

A) Lions and leopards 

B) Termites and fungi 

C) Elephant grass and red oat grass 

D) Jackals and wild dogs 

Answer: C) Elephant grass and red oat grass 
 

105. Which among the following is a 

characteristic adaptation of grazing 

herbivores in grasslands? 

A) Short legs for climbing 

B) Flat teeth for chewing grasses 

C) No need for water for long periods 

D) Ability to live in burrows only 

Answer: B) Flat teeth for chewing grasses 
 

106. In the savanna food chain, lions function 

as: 

A) Primary consumers 

B) Secondary consumers 

C) Tertiary consumers (Apex predators) 

D) Decomposers 

Answer: C) Tertiary consumers (Apex 

predators) 
 

107. Grasslands help in carbon storage mainly 

because: 

A) The grasses shed leaves frequently 

B) Large amounts of carbon are stored in their 

extensive root systems 

C) Animals present in grasslands absorb carbon 

dioxide 

D) Soil microorganisms trap atmospheric carbon 

Answer: B) Large amounts of carbon are 

stored in their extensive root systems 
 

108. Which of the following is a major human 

dependence on grasslands? 

A) Seaside fishing 

B) Mining for fossil fuels 

C) Grazing of cattle and agriculture 

D) Coral reef tourism 

Answer: C) Grazing of cattle and agriculture 
 

109. A major threat that leads to habitat 

fragmentation and biodiversity loss in 

savannas is: 

A) Controlled rotational grazing 

B) Frequent forest fires 

C) Illegal hunting and poaching 

D) Cloud seeding 

Answer: C) Illegal hunting and poaching 
 

110. Which conservation measure is widely 

practiced in the African savanna to protect 

wildlife and grasslands? 

A) Construction of large dams 

B) Expansion of monoculture farms 

C) Establishment of protected areas like Serengeti 

National Park 

D) Increasing urban settlements 

Answer: C) Establishment of protected areas 

like Serengeti National Park 
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111. Deserts are generally defined as regions 

receiving less than: 

A) 75 cm rainfall    B) 50 cm rainfall 

C) 25 cm rainfall    D) 150 cm rainfall 

Answer: C) 25 cm rainfall 
 

112. Which of the following is a major climatic 

characteristic of the Thar Desert? 

A) Heavy rainfall throughout the year 

B) Very low humidity and frequent sandstorms 

C) Dense fog and snowfall 

D) High humidity and regular monsoon rains 

Answer: B) Very low humidity and frequent 

sandstorms 
 

112. The soil of the Thar Desert is generally: 

A) Fertile and rich in organic matter 

B) Sandy, porous, and low in nutrients 

C) Clayey with high water-holding capacity 

D) Rocky with high humus content 

Answer: B) Sandy, porous, and low in 

nutrients 
 

 

 

 

 

113. Which plant adaptation helps desert 

plants reduce water loss? 

A) Large broad leaves          B) Shallow roots 

C) Spines instead of leaves  D) Soft, thin stems 

Answer: C) Spines instead of leaves 
 

114. Which of the following animals is the 

most adapted herbivore in the Thar Desert? 

A) Blackbuck     B) Goat 

C) Camel            D) Desert fox 

Answer: C) Camel 
 

115. The apex predators of the desert 

ecosystem include: 

A) Lizards and snakes 

B) Caracal, eagles, and vultures 

C) Beetles and fungi 

D) Owls and rodents 

Answer: B) Caracal, eagles, and vultures 
 

116. A key animal adaptation in deserts is: 

A) Thick fur on entire body 

B) Ability to remain underwater for long 

C) Nocturnal behavior to avoid daytime heat 

D) Living only on fruits and leaves 

Answer: C) Nocturnal behavior to avoid 

daytime heat 

 

117. The Indira Gandhi Canal in Rajasthan 

mainly supports: 

A) Fishing industry        B) Desert agriculture 

C) Mining of limestone  D) Artificial forests 

Answer: B) Desert agriculture 
 

118. Which of the following is a major threat 

to desert ecosystems? 

A) Crop diversity 

B) Desertification due to overgrazing 

C) Increase in groundwater levels 

D) Excess rainfall 

Answer: B) Desertification due to overgrazing 
 

119. Which protected area aims to conserve 

desert biodiversity in Rajasthan? 

A) Kaziranga National Park 

B) Bandipur National Park 

C) Desert National Park 

D) Dachigam Wildlife Sanctuary 

Answer: C) Desert National Park 
 

110. Sand dune stabilization in deserts is 

mainly achieved by: 

A) Increasing construction activities 

B) Planting grasses and shrubs 

C) Mining sand for industries 

D) Using chemical sprays 

Answer: B) Planting grasses and shrubs 

120. Aquatic ecosystems are broadly classified 

into: 

A) Lakes and rivers only 

B) Freshwater and marine ecosystems 

C) Ponds and oceans only 

D) Rivers and estuaries only 

Answer: B) Freshwater and marine 

ecosystems 
 

121. In a pond ecosystem, the shallow region 

near the shore with rooted aquatic plants is 

called: 

A) Limnetic zone    B) Profundal zone 

C) Littoral zone       D) Benthic zone 

Answer: C) Littoral zone 
 

122. Which organism acts as a primary 

consumer in a pond ecosystem? 

A) Algae           B) Zooplankton 

C) Big fishes     D) Snakes 

Answer: B) Zooplankton 
 

123. In the Belagavi village pond case study, 

the excessive growth of which plant reduced 
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dissolved oxygen? 

A) Lotus 

B) Vallisneria 

C) Water hyacinth (Eichhornia) 

D) Hydrilla 

Answer: C) Water hyacinth (Eichhornia) 

 

124. Streams generally have: 

A) High nutrient levels and low oxygen 

B) Low flow speed and warm water 

C) Clear, cool, oxygen-rich water 

D) Stagnant water with no movement 

Answer: C) Clear, cool, oxygen-rich water 
 

125. In the Western Ghats stream case study, 

which species was identified as endemic? 

A) Rohu     B) Malabar Torrent Frog 

C) Otter      D) Trout 

Answer: B) Malabar Torrent Frog 
 

126. Restricting fertilisers in streams near 

Agumbe resulted in: 

A) Decline in fish species 

B) No change in biodiversity 

C) Recovery of stream species in 2–3 years 

D) Algal bloom formation 

Answer: C) Recovery of stream species in 2–3 

years 
 

127. Which of the following is a major 

producer in lake ecosystems? 

A) Kingfisher         B) Zooplankton 

C) Phytoplankton   D) Otter 

Answer: C) Phytoplankton 
 

128. Dal Lake in Kashmir faced 

eutrophication primarily due to: 

A) Snowfall increase 

B) Industrial waste 

C) Tourism activities and nutrient-rich runoff 

D) Reduction in water inflow 

Answer: C) Tourism activities and nutrient-

rich runoff 
 

129. A major ecological function of lakes is: 

A) Supporting desert vegetation 

B) Helping in hydroelectric power generation 

C) Sand dune formation 

D) Reducing evaporation 

Answer: B) Helping in hydroelectric power 

generation 
 

130. In pond and lake ecosystems, 

decomposers are mainly found in which zone? 

A) Limnetic zone    B) Littoral zone 

C) Benthic zone      D) Profundal zone 

Answer: C) Benthic zone 
 

120. Rivers are best described as: 

A) Still freshwater bodies 

B) Flowing freshwater systems 

C) Saltwater bodies 

D) Seasonal wetlands 

Answer: B) Flowing freshwater systems 
 

121. A key characteristic of river ecosystems 

is: 

A) Very low oxygen availability 

B) Stagnant water 

C) Dynamic currents and high oxygen 

D) No nutrient content 

Answer: C) Dynamic currents and high 

oxygen 
 

122. Which of the following is a primary 

producer in a river ecosystem? 

A) River dolphin         B) Algae 

C) Catfish                    D) Heron 

Answer: B) Algae 

 

123. Which animal is an example of a 

consumer in rivers? 

A) Moss           B) Bacteria 

C) Heron          D) Phytoplankton 

Answer: C) Heron 
 

124. The Ganga River supports approximately 

how many fish species? 

A) 20     B) 75 

C) 140   D) 300 

Answer: C) 140 
 

125. Which endangered species is found in the 

Ganga River? 

A) Olive Ridley Turtle   B) Gangetic Dolphin 

C) Snow Leopard           D) Royal Bengal Tiger 

Answer: B) Gangetic Dolphin 

 

126. A major cause of pollution in the Ganga 

River is: 

A) Volcanoes 

B) Industrial waste and sewage 

C) Melting ice caps 

D) Forest fires 

Answer: B) Industrial waste and sewage 
 

127. Which government initiative aims at 

cleaning the Ganga? 
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A) Jal Shakti Abhiyan 

B) Namami Gange Mission 

C) Green India Mission 

D) Save Rivers Project 

Answer: B) Namami Gange Mission 
 

128. Reappearance of dolphins in Varanasi 

and Prayagraj indicates: 

A) Increased river speed 

B) Decline in water quality 

C) Ecological recovery of the river 

D) Drought conditions 

Answer: C) Ecological recovery of the river 
 

129. Which of the following is NOT a function 

of river ecosystems? 

A) Transportation 

B) Drinking and irrigation water 

C) Cultural importance 

D) Sand dune formation 

Answer: D) Sand dune formation 
 

130. Which organism acts as a decomposer in 

river ecosystems? 

A) Egrets B) Catfish 

C) Algae D) Bacteria 

Answer: D) Bacteria 

130. Oceans cover what percentage of the 

Earth’s surface? 

a) 51%    b) 61% 

c) 71%    d) 81% 

Answer: c) 71% 

131. Which zone of the ocean includes the area 

where the ocean meets the land? 

a) Pelagic zone     b) Abyssal zone 

c) Intertidal zone  d) Benthic zone 

Answer: c) Intertidal zone 
 

132. The open water region of the ocean is 

known as the: 

a) Abyssal zone   b) Pelagic zone 

c) Littoral zone    d) Benthic zone 

Answer: b) Pelagic zone 
 

133. Which organisms act as the primary 

producers in ocean ecosystems? 

a) Bacteria             b) Marine birds 

c) Phytoplankton   d) Small fish 

Answer: c) Phytoplankton 
 

134. The deepest part of the ocean, containing 

extreme conditions, is called the: 

a) Intertidal zone    b) Benthic zone 

c) Abyssal zone      d) Pelagic zone 

Answer: c) Abyssal zone 
 

135. What is a major threat to the Great 

Barrier Reef? 

a) Overfishing         b) Coral bleaching 

c) Oil drilling          d) Excess tourism 

Answer: b) Coral bleaching 
 

136. Approximately what percentage of corals 

have been lost in the Great Barrier Reef due 

to global warming? 

a) 10%   b) 20%   c) 30%   d) 50% 

Answer: c) 30% 
 

137. Which conservation action is being 

practiced for protecting coral reefs? 

a) Large-scale mining 

b) Coral farming 

c) Unrestricted fishing 

d) Industrial discharge 

Answer: b) Coral farming 

 

138. Oceans help regulate the Earth’s climate 

by: 

a) Producing greenhouse gases 

b) Absorbing solar energy and heat 

c) Reducing rainfall 

d) Increasing volcanic activity 

Answer: b) Absorbing solar energy and heat 

 

139. Phytoplankton in the oceans are 

responsible for producing approximately what 

share of Earth’s oxygen? 

a) 10% 

b) 25% 

c) 35% 

d) 50% 

Answer: d) 50% 
 

140. Which of the following is a key economic 

function of oceans? 

a) Soil formation 

b) Oil, gas, and mineral resources 

c) Desertification 

d) Air pollution 

Answer: b) Oil, gas, and mineral resources 
 

140. Estuaries are formed where: 

a) Two rivers meet 

b) Freshwater meets saltwater 

c) Glacier melts enter rivers 

d) Lakes open into oceans 

Answer: b) Freshwater meets saltwater 
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141. What type of water is found in estuaries? 

a) Pure freshwater 

b) Pure saltwater 

c) Brackish water 

d) Ice-cold water 

Answer: c) Brackish water 
 

142. Which of the following is a major 

producer in estuary ecosystems? 

a) Sharks 

b) Mangroves 

c) Dolphins 

d) Penguins 

Answer: b) Mangroves 
 

143. Which of the following consumers are 

commonly found in estuaries? 

a) Lions 

b) Whales 

c) Crabs and prawns 

d) Leopards 

Answer: c) Crabs and prawns 
 

144. The Sundarbans Estuary is famous for 

being the habitat of: 

a) Snow Leopard 

b) Royal Bengal Tiger 

c) Asiatic Lion 

d) Nilgiri Tahr 

Answer: b) Royal Bengal Tiger 
 

 

 

 

 

145. What percentage increase in mangrove 

cover has been achieved in the Sundarbans in 

the last decade due to conservation efforts? 

a) 5%   b) 10%    c) 15%    d) 20% 

Answer: c) 15% 

 

146. Mangroves in estuaries store how much 

more carbon compared to other forests? 

a) Equal amount      b) 1–2 times more 

c) 3–4 times more   d) 10 times more 

Answer: c) 3–4 times more 
 

147. Estuaries are highly productive mainly 

because: 

a) They have no human activity 

b) They contain nutrient-rich brackish water 

c) They receive low sunlight 

d) They have extreme cold conditions 

Answer: b) They contain nutrient-rich 

brackish water 
 

 

 

 

148. A major threat to the Sundarbans 

Estuary is: 

a) Sandstorms    b) Sea-level rise and cyclones 

c) Earthquakes   d) Volcanic eruptions 

Answer: b) Sea-level rise and cyclones 
 

149. One important ecological function of 

estuaries is: 

a) Increasing desertification 

b) Protecting coasts from storms 

c) Reducing rainfall 

d) Causing soil erosion 

Answer: b) Protecting coasts from storms 
 

150. Estuaries provide livelihood mainly 

through: 

a) Mining 

b) Tourism only 

c) Fisheries and mangrove resources 

d) Hydro-electric power 

Answer: c) Fisheries and mangrove resources. 
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Unit 2 

Biodiversity and Conservation 
 Levels of biological diversity: 

Biological Diversity (Biodiversity) refers to the variety and variability of life forms on Earth, 

including plants, animals, microorganisms, and the ecosystems they form. It ensures ecological balance, 

sustains natural resources, and supports human survival. 

According to the Convention on Biological Diversity (CBD, 1992),  

Biodiversity can be studied at three major levels: 

I. Genetic diversity:  

             Genetic diversity refers to the total number of genetic characteristics in the genetic makeup 

of a species. It represents the variation of genes, alleles, and DNA sequences within and between 

populations of organisms. 

In simple words, it is the variety of genes within a species that makes individuals of the same 

species look, behave, and respond differently. 

According to Shankar IAS: “Genetic diversity is the diversity in the number and types of genes as 

well as chromosomes present in different species and variations in the genes and their alleles in the 

same species.” 

 Every individual of a species has a slightly different genetic composition, which is why no two 

individuals are exactly alike (except identical twins). 

 Greater genetic variation within a species → higher capacity to adapt to environmental changes, 

resist diseases, and survive climatic stresses. 

 Low genetic diversity (e.g., in monocultures or endangered species) makes populations vulnerable to 

extinction. 

Examples of Genetic Diversity 

1. Crop Plants: Rice has more than 50,000 varieties in India alone. Wheat, maize, and barley have 

multiple strains with different resistance to pests/drought. 

2. Animals: Dogs (German Shepherd, Pug, Labrador) → different breeds but same species. Cows (Gir, 

Sahiwal, Jersey) with different milk yields. 

3. Wild relatives of crops: Wild rice, wild wheat, and wild tomatoes are sources of disease resistance 

genes for crop improvement. 

4. India’s diversity: India is a Vavilov Centre of Origin of Cultivated Crops, rich in pulses, rice, 

sugarcane, mango varieties, etc. 
 

Importance of Genetic Diversity 

1. Adaptability & Evolution: Provides the raw material for natural selection and evolution. 

Populations with greater genetic variation can adapt to changing environments (e.g., climate 

change, new diseases). 

2. Agriculture & Food Security: Ensures the development of high-yield, pest-resistant, and 

drought-resistant crops. Genetic diversity in livestock increases productivity and disease 

resistance. 

3. Disease Resistance: Genetic variation allows some individuals to survive outbreaks (e.g., humans 

with genetic resistance to malaria due to sickle-cell trait). 

4. Conservation Significance: Endangered species with low genetic diversity (like Cheetah, Asiatic 

lion) are at higher risk of extinction. Conservation programs focus on preserving maximum genetic 

variability. 

5. Biotechnology & Medicine: Genetic resources provide raw material for genetic engineering, 

pharmaceuticals, and medical research. Example: Wild poppy species used in development of 

medicinal alkaloids. 
 

Threats to Genetic Diversity 

 Habitat destruction (deforestation, urbanization). 

 Over-exploitation of species. 

 Pollution and climate change. 

 Introduction of invasive species. 

 Modern agricultural practices (monoculture reduces variability). 
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II. Species diversity:  

Definition: Species diversity refers to the variety of species within a region or ecosystem. It considers not 

only the number of species (species richness) but also the relative abundance (evenness) of each species. 

As explained in Shankar IAS: 

“Species diversity is the diversity between different species and the variety of species within a given 

habitat or a region.” 

Components of Species Diversity 

1. Species Richness: The count of species in a given area. Example: A forest with 50 bird species has 

higher richness than a forest with 10 bird species. 

2. Species Evenness: The relative abundance of individuals among species. Example: If one forest has 

1000 individuals of 10 species equally distributed (100 each), it has more evenness than a forest with 

900 of one species and only 10 of each other. 

3. Taxonomic/Phylogenetic Diversity: Considers how closely related species are. Example: A forest 

with 10 species of oak trees (same genus) is less diverse than a forest with 10 species from 10 

different families. 

Examples of Species Diversity 

 India: Over 1,02,718 animal species and 47,000 plant species (nearly 7–8% of global recorded 

biodiversity). India is one of the 17 mega-diverse countries of the world. 

 Amazon Rainforest: Home to nearly 10% of all known species on Earth. 

 Coral Reefs: Among the most species-rich marine ecosystems. 

Importance of Species Diversity 

1. Ecosystem Stability: Diverse ecosystems are more resilient against disturbances like floods, droughts, 

and pests. 

2. Productivity: Rich species composition enhances ecosystem productivity by efficient resource use. 

Example: Grasslands with multiple grass species yield more biomass. 

3. Ecosystem Services: Pollination, seed dispersal, soil formation, nutrient cycling, and pest control 

depend on species variety. 

4. Food & Agriculture: Provides a variety of food sources, genetic material for crop/livestock 

improvement. 

5. Medicinal Value: Many species are sources of medicines (e.g., Rauwolfia serpentina for hypertension, 

Taxus baccata for cancer treatment). 

6. Cultural & Aesthetic Value: Species diversity contributes to ecotourism, cultural traditions, and 

human well-being. 

 

Threats to Species Diversity 

1. Habitat destruction – Deforestation, urbanization, agriculture. 

2. Overexploitation – Poaching, overfishing, logging. 

3. Pollution – Industrial discharge, pesticides, plastics. 

4. Climate change – Coral bleaching, species migration/extinction. 

5. Invasive alien species – e.g., Lantana, Eichhornia (water hyacinth). 

6. Fragmentation of habitats – Cutting large habitats into small patches reduces diversity. 

 

Conservation of Species Diversity 

1. In-situ conservation – Protected areas (Biosphere Reserves, National Parks, Wildlife Sanctuaries). 

2. Ex-situ conservation – Zoos, botanical gardens, seed banks, gene banks. 

3. Legal measures – Wildlife Protection Act (1972), CITES, CBD (Convention on Biological Diversity). 

4. Community participation – Sacred groves, Chipko movement, joint forest management. 

III. Ecosystem diversity 

     Ecosystem diversity refers to the variety of ecosystems present within a region or the whole earth, 

including terrestrial, aquatic, and marine ecosystems. It considers the diversity within ecosystems 

(habitats, niches, species interactions) as well as the diversity between ecosystems (forests, deserts, 

wetlands, grasslands, coral reefs, etc.). 

As per Shankar IAS: 
“Ecosystem diversity is the variation in ecosystems found in a region or the variation in ecosystems over 
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the whole planet. It is the diversity of habitats, biotic communities, and ecological processes in the 

biosphere.” 

 Ecosystem diversity looks at larger units of biodiversity compared to genetic or species diversity. 

 It includes differences in physical environment (abiotic factors) and biological communities (biotic 

factors). 

 For example, tropical rainforests, temperate forests, alpine meadows, deserts, mangroves, and coral 

reefs are all distinct ecosystems with unique climate, soil, vegetation, and fauna. 

Components of Ecosystem Diversity 

1. Terrestrial Ecosystems: Forests (tropical, temperate, boreal), grasslands, deserts, tundra. Example: 

The Himalayas (alpine), Thar Desert (arid), Western Ghats (tropical forest). 

2. Aquatic Ecosystems 
 Freshwater: rivers, lakes, wetlands. 

 Marine: oceans, coral reefs, estuaries, lagoons. 

Example: Chilika Lake (brackish lagoon), Sundarbans (mangrove ecosystem). 

3. Micro-ecosystems: Small-scale ecosystems within larger ones (ponds, termite mounds, tree canopies). 

Examples of Ecosystem Diversity in India 

 Forests: Evergreen forests of Western Ghats, deciduous forests of Central India, coniferous forests of 

Himalayas. 

 Grasslands: Shola grasslands of Nilgiris, savanna grasslands of central India. 

 Deserts: Thar Desert with unique xerophytic vegetation and fauna. 

 Wetlands: Keoladeo National Park, Loktak Lake (phumdis). 

 Marine: Coral reefs of Gulf of Mannar, mangroves of Sundarbans. 

This makes India one of the 12 mega-diverse nations and home to 4 biodiversity hotspots (Himalaya, 

Indo-Burma, Sundalands, Western Ghats). 

Importance of Ecosystem Diversity 

1. Ecosystem Services: Provides food, fuel, fodder, fiber, timber, and genetic resources. Maintains 

nutrient cycling, soil fertility, water purification, and pollination. 

2. Climate Regulation: Forests act as carbon sinks; wetlands regulate water cycles. Coral reefs and 

mangroves protect coastlines. 

3. Habitat for Species: Different ecosystems support unique flora and fauna. Example: Mangroves 

(Royal Bengal tiger, crocodiles, migratory birds). 

4. Economic Benefits: Agriculture, fisheries, forestry, ecotourism depend on ecosystem variety. 

5. Cultural & Recreational Value: Sacred groves, pilgrimage sites (like Himalayas, rivers), and 

tourism. 

6. Resilience & Adaptation: High ecosystem diversity helps nature adapt to climate change, floods, 

and droughts. 

 

Threats to Ecosystem Diversity 

 Habitat Destruction – Deforestation, land conversion, mining, dam building. 

 Pollution – Industrial waste, pesticides, plastics. 

 Overexploitation – Overfishing, poaching, unsustainable agriculture. 

 Climate Change – Glacial melt, coral bleaching, desertification. 

 Invasive Species – E.g., Water hyacinth, Lantana affecting wetlands/forests. 

 Urbanization – Shrinking wetlands, fragmented forests, loss of grasslands. 

Conservation of Ecosystem Diversity 

1. In-situ Conservation: Biosphere reserves, national parks, wildlife sanctuaries, Ramsar wetlands. 

2. Ex-situ Conservation: Seed banks, zoological gardens, aquaria, botanical gardens. 

3. Legal & Institutional Framework: Biological Diversity Act, 2002. National Biodiversity Authority. 

Ramsar Convention (wetlands), CBD (Convention on Biological Diversity). 

4. Community Participation: Sacred groves, traditional conservation practices, community forestry. 

 

Biogeography zones of India: 

        India, with its vast size, varied relief, climate, and altitudes, is one of the megadiverse countries of 

the world. To understand biodiversity distribution scientifically, India is divided into 10 biogeographic 



 

                                                                        
                                                         KLE Society’s Commerce Degree College Akol road, Nipani 

                                                    Mr. Ravi Poojeri (Principal) 
For More Notes Visit us: www.klecdcnpn.in 

Unit 2 Biodiversity and Conservation: 4 

zones and 26 biogeographic provinces (as per W.G. Rodgers & Panwar classification, widely used in 

Shankar IAS notes). 

1. Trans-Himalayan Zone 

 Location: Ladakh, Lahaul-Spiti, northern Jammu & Kashmir. 

 Features: 
 Cold desert with high altitude plateaus and mountains. 

 Extreme arid climate, sparse vegetation. 

 Fauna: Unique mammals: Snow leopard, Tibetan wild ass (Kiang), Himalayan Ibex, Blue sheep 

(Bharal), Yak. Birds: Black-necked crane. 

 Importance: Represents India’s cold desert ecosystem. 

 

2. Himalayan Zone 

 Location: Entire Himalayan mountain range (J&K, Himachal Pradesh, Uttarakhand, Sikkim, 

Arunachal Pradesh). 

 Features: 

 High mountains with great altitudinal variation. 

 Heavy rainfall in eastern Himalayas, dry cold in western Himalayas. 

 Rich soil, diverse forests. 

 Flora: Coniferous forests, alpine meadows, temperate broad-leaved forests. 

 Fauna: Musk deer, Himalayan tahr, red panda, snow leopard, pheasants. 

 Importance: Biodiversity hotspot, origin of perennial rivers, medicinal plants. 

 

3. Indian Desert Zone 

 Location: Rajasthan (Thar desert), parts of Gujarat. 

 Features: 

 Hot and dry climate, extreme diurnal temperature variation. 

 Low rainfall (<150 mm). 

 Sandy soils, sparse vegetation (xerophytic plants). 

 Fauna: Chinkara, desert fox, great Indian bustard, spiny-tailed lizard. 

 Importance: Specialized adaptations for drought; unique desert ecosystem. 

 

4. Semi-Arid Zone 

 Location: Punjab, Haryana, central Rajasthan, Deccan plateau fringes. 

 Features: 

 Transitional zone between desert and moist areas. 

 Grasslands, thorny scrub vegetation. 

 Fauna: Blackbuck, nilgai, wolf, bustards. 

 Importance: Traditional grazing lands; prone to land degradation. 

 

5. Western Ghats 

 Location: Kerala, Karnataka, Goa, Maharashtra, Tamil Nadu (Western side). 

 Features: 
 One of the hottest biodiversity hotspots of the world. 

 Heavy rainfall due to monsoon; evergreen, semi-evergreen, deciduous forests. 

 Flora: Teak, rosewood, bamboo, shola forests. 

 Fauna: Lion-tailed macaque, Malabar civet, king cobra, hornbills, amphibians. 

 Importance: Source of many peninsular rivers, high endemism. 

 

6. Deccan Plateau 

 Location: Major part of peninsular India (Madhya Pradesh, Telangana, Maharashtra, Karnataka, 

Andhra, Tamil Nadu). 

 Features: 

 Volcanic basaltic soils (black soil). 

 Dry deciduous forests, scrub vegetation. 
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 Fauna: Tiger, sloth bear, wild dog (dhole), gaur (Indian bison). 

 Importance: Important for agriculture, mining, tiger reserves. 

 

7. Gangetic Plain 

 Location: Punjab to West Bengal across north India. 

 Features: 

 Flat, fertile alluvial soil; heavily cultivated. 

 Very rich in agriculture-based biodiversity. 

 Flora: Sal, teak, grasslands. 

 Fauna: Gharial, Indian softshell turtle, dolphins, swamp deer. 

 Importance: Food bowl of India; highly populated region. 

 

8. North-East India 

 Location: Seven sister states + Sikkim. 

 Features: 

 High rainfall, humid climate. 

 Very rich biodiversity, many endemic species. 

 Flora: Evergreen rainforests, bamboo forests. 

 Fauna: One-horned rhinoceros (Kaziranga), hoolock gibbon, clouded leopard, hornbills. 

 Importance: Part of Indo-Burma biodiversity hotspot. 

 

9. Islands 

 Andaman & Nicobar Islands: 
 Tropical evergreen forests, mangroves, coral reefs. 

 Fauna: Dugong (sea cow), saltwater crocodile, Nicobar megapode. 

 Lakshadweep Islands: 
 Coral atolls, lagoons, seagrass beds. 

 Fauna: Marine turtles, seabirds, fishes. 

 Importance: High endemism, critical marine ecosystems. 

 

10. Coastal Zone 

 Location: Long eastern and western coasts of India. 

 Features: 
 Sandy beaches, estuaries, mangroves, lagoons. 

 Rich marine biodiversity. 

 Flora: Mangrove species (Sundarbans – Royal Bengal Tiger habitat). 

 Fauna: Olive ridley turtles, estuarine crocodiles, dolphins. 

 Importance: Fishery resources, mangroves protect against cyclones & tsunamis. 

 

 Biodiversity patterns 

1 Latitudinal Gradient 

What it means: Species richness increases from poles → equator. The tropical regions (23.5°N–

23.5°S) are biodiversity “hotbeds”. 

Why it happens: 

 Stable climate → Less seasonal variation, species adapt and survive better. 

 Long evolutionary history → Tropics were less affected by ice ages → uninterrupted evolution. 

 High productivity → Abundant sunlight + rainfall → more biomass to support species. 

 Specialized niches → More microhabitats (trees, canopies, rivers) → more species can coexist. 

Examples: 
 Amazon Rainforest = ~3 million species (world’s richest). 

 India → Western Ghats & NE states have richer biodiversity than temperate Himalayas. 

Importance: Shows why tropics need greater conservation efforts (since 50% of world’s biodiversity 

lies in 7% of Earth’s surface – tropical forests). 
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2 Species Area Relationship 

What it means: Larger areas support more species due to more habitats and resources. Mathematically 

expressed as: S=CAZS = C A^ZS=CAZ  

Where: S = species richness A = area Z = slope (0.1–0.2 for small areas, 0.6–1.2 for large areas) 

Why it happens: 

Bigger areas = more ecosystems (forest + rivers + wetlands). 

Less extinction risk → larger populations. 

Examples: A big forest like Sundarbans mangroves supports more species than a small wetland patch. 

On islands, Madagascar (large) has ~200,000 species vs. Lakshadweep (small) which has very limited 

biodiversity. 

Importance: Useful in protected area planning → larger sanctuaries preserve more species. 

 

3 Altitudinal Gradient 

What it means: As we move up mountains, biodiversity decreases. 

Why it happens: 
 Temperature falls → less favorable for species. 

 Lower oxygen → survival difficult. 

 Shorter growing season → less plant growth. 

 Soil becomes thin & less fertile at higher altitudes. 

Examples: Himalayas: 

 Foothills → Tropical forests (Sal, Teak). 

 Mid-altitude → Temperate Oak forests. 

 High altitude → Conifers, Rhododendrons. 

 Alpine → Mosses & lichens only. 

Importance: Helps in zonal conservation planning (species differ at different altitudes). 

 

4 Endemism 

What it means: Species found only in one specific region, nowhere else. 

Why it happens: 

 Geographic isolation (mountains, islands). 

 Unique climate (wet Western Ghats, coral islands). 

 Long evolutionary history without migration. 

Examples in India: 

 Nilgiri Tahr, Lion-tailed Macaque → Western Ghats. 

 Sangai Deer → Manipur (Keibul Lamjao). 

 Nicobar Megapode → Nicobar Islands. 

Importance: Endemic species are most vulnerable to extinction. And Priority for wildlife protection 

laws (Schedule I species). 

 

5 Biodiversity Hotspots 

What it means: Regions with exceptional species richness + high endemism + threat. 

 Global: 36 hotspots. 

 India: 4 hotspots → 

 Himalaya (entire Indian Himalayan region + NE). 

 Indo-Burma (NE + Andamans). 

 Sundalands (Nicobar Islands). 

 Western Ghats. 

Why hotspots matter: These regions cover 2.3% of Earth’s land but hold 50% of endemic plant 

species. 

Importance: Protecting hotspots ensures survival of maximum biodiversity with minimum area. 
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6 Island Biodiversity (Insular Effect) 

What it means: Islands have unique biodiversity due to isolation + small area. 

Why it happens: 

 Geographic isolation → limited migration → endemism. 

 Small size → limited resources → fewer species. 

 Distinct habitats (coral reefs, volcanic islands). 

Examples: 
 Andaman & Nicobar Islands → Dugongs, Nicobar megapode, saltwater crocodile. 

 Lakshadweep → Rich coral and marine biodiversity. 

Importance: Island ecosystems are fragile, easily damaged by invasive species & climate change. 

 

7 Seasonal Patterns 

What it means: Species richness changes with season (rainfall, migration). 

Examples: 
 Wetlands → maximum bird diversity in winter (migratory Siberian cranes, flamingos). 

 Deciduous forests → more insects, flowers, and animals during monsoon. 

 Desert → “blooming season” after rainfall → sudden explosion of plants & insects. 

Importance: Shows that biodiversity is dynamic, not constant. And Seasonal data important for wildlife 

census and conservation planning. 

Global biodiversity hotspots. 
Biodiversity hotspot: A biogeography region that has: 

1. High species richness, especially endemic species (species found nowhere else). 

2. Significant habitat loss (at least 70% of its original habitat destroyed). 

3. Priority for conservation globally. 

Criteria (Myers, 1988; revised 2000): 

 At least 1,500 species of vascular plants as endemics. 

 Lost at least 70% of original habitat. 

Importance of Biodiversity Hotspots: 

 Hold 50% of endemic plants on just 2.3% of Earth’s land area. 

 Act as ecological refuges and maintain ecosystem services. 

 India, as a megadiverse country, hosts 4 of these global hotspots. 

Global Biodiversity Hotspots 

Total hotspots globally: 36 (as per Conservation International, 2021) 

Complete List of Global Hotspots: 

1. Andean Tropical Forests – South America 

2. Atlantic Forest – Brazil 

3. Basin and Range – North America 

4. California Floristic Province – USA 

5. Caribbean Islands – Caribbean 

6. Caucasus – Eurasia 

7. Chile – Chile 

8. Choco – Colombia/Ecuador 

9. Madagascar and Indian Ocean Islands – Madagascar, Seychelles, Comoros 

10. Maputaland-Pondoland-Albany – South Africa 

11. Mediterranean Basin – Europe, North Africa 

12. Mesoamerica – Central America 

13. Mountains of Central Asia – Himalaya, Karakoram 

14. Indo-Burma – India (NE), Myanmar 

15. New Caledonia – Pacific 

16. New Zealand – New Zealand 

17. New Guinea – Indonesia/Papua New Guinea 

18. Philippines – Philippines 

19. Polynesia-Micronesia – Pacific Islands 

20. Sundalands – Indonesia, Malaysia, Nicobar Islands 
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21. Tibetan Plateau – China 

22. Tropical Andes – South America 

23. Western Ghats – India 

24. Himalaya – India, Nepal, Bhutan 

25. Sundalands – Malaysia, Indonesia 

26. Japan – Japan 

27. Wallacea – Indonesia 

28. Horn of Africa – Ethiopia, Somalia 

29. Irano-Anatolian – Iran, Turkey 

30. Indo-Malayan Islands – Indonesia, Nicobar 

31. North American Coastal Forests – USA 

32. South American Grasslands – Argentina/Brazil 

33. Mediterranean Forests – Spain, Italy 

34. Tropical Dry Forests – Central America/India 

35. East Melanesian Islands – Solomon Islands, Fiji 

36. Eastern Himalaya – NE India, Bhutan 

 

 Biodiversity Hotspots in India  

India has 4 globally recognized biodiversity hotspots. These hotspots are regions with exceptional species 

richness, high endemism, and significant habitat loss, making them priority areas for conservation. 

 Himalaya (Indian Himalayan Region + NE India) 

Location: Entire Indian Himalayan region including Jammu & Kashmir, Himachal Pradesh, Uttarakhand, 

Sikkim, Arunachal Pradesh, and parts of NE India. Covers about 2,49,000 sq km of India’s area. 

Features: Ranges from subtropical forests at foothills → temperate forests at mid-altitudes → alpine 

meadows at higher elevations. Contains glacial rivers (Ganga, Brahmaputra) and mountain streams. 

Highly rugged terrain with steep slopes. 

Flora: Diverse plant species adapted to altitudinal variation. 

Foothills: Sal, Chir Pine, Teak. 

Mid-altitudes: Oaks, Maples, Rhododendrons, Deodar. 

High altitudes: Alpine shrubs, medicinal herbs like Saussurea obvallata (Brahma Kamal). 

Fauna: Mammals: Snow leopard, Red panda, Musk deer, Himalayan tahr. 

Birds: Himalayan monal (state bird of Himachal Pradesh), Snow cock. 

Reptiles: Few species due to cold. 

Significance: 

 Freshwater source: Glacial rivers supply water to plains. 

 Ecosystem services: Soil conservation, flood control, carbon sequestration. 

 Endemism & conservation: Many species are endemic, e.g., Himalayan monal, red panda. 

 Cultural importance: Sacred mountains, pilgrimage sites. 

Threats: Deforestation, hydroelectric projects, overgrazing, climate change. 
 

 Indo-Burma 

Location: North-East India: Assam, Nagaland, Manipur, Mizoram, Tripura, Arunachal Pradesh. 

Andaman & Nicobar Islands included due to similarity with Indo-Malayan region. 

Features: Tropical & subtropical forests, mangroves along coasts. Rich riverine systems, wetlands, 

floodplains. Heavy rainfall (2000–4000 mm) and high humidity. 

Flora: Evergreen forests, bamboo thickets, orchids, ferns, medicinal plants. Swamp forests and mangroves 

along river deltas. 

Fauna: Mammals: Hoolock gibbon, tiger, clouded leopard. Birds: Hornbills, peacocks, migratory 

waterfowl. Reptiles: Turtles, snakes, monitor lizards. 

Significance: 
 High endemism: Many species restricted to NE India. 

 Ecological link: Part of Indo-Malayan biodiversity realm. 

 Livelihood support: Forest resources support tribal communities. 

Threats: Deforestation, shifting cultivation (jhum), hydropower projects, poaching. 
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 Sundalands (Nicobar Islands) 

Location: Nicobar Islands (Andaman & Nicobar archipelago). Comprises 22 islands; area ~8,249 sq km. 

Features: Tropical islands with coral reefs, evergreen forests, mangroves. Surrounded by Bay of Bengal 

and Andaman Sea. High rainfall, humid tropical climate. 

Flora: Mangroves, palms, pandanus, endemic island trees. Rich coastal vegetation supporting coral reef 

ecosystems. 

Fauna: Birds: Nicobar megapode, hornbills. Mammals: Dugong (marine), flying foxes. Reptiles: Saltwater 

crocodile, sea turtles. 

Significance: 

 Unique island biodiversity – many species are endemic. 

 Marine biodiversity hotspot – coral reefs and mangroves protect coasts. 

 Climate buffer: Mangroves prevent coastal erosion. 

Threats: Rising sea levels, tsunamis, invasive species, deforestation. 

 

 Western Ghats 

Location: States: Maharashtra, Goa, Karnataka, Kerala, Tamil Nadu. Stretch: ~1,600 km parallel to 

western coast. Area ~140,000 sq km. 

Features: Tropical evergreen, semi-evergreen, and montane shola forests. High rainfall (3,000–6,000 

mm), steep slopes, rivers originate here (Godavari, Krishna, Kaveri). UNESCO World Heritage Site. 

Flora: Teak, rosewood, bamboo, endemic orchids, medicinal plants. Shola forests in high altitudes. 

Fauna: Mammals: Lion-tailed macaque, Malabar civet, tiger, elephants. Birds: Malabar hornbill, Nilgiri 

wood pigeon. Amphibians & reptiles: Many endemic species like king cobra. 

Significance: 
 Hydrological importance: Rivers provide water to peninsular India. 

 High endemism: 33% of India’s flowering plants are here. 

 Carbon sink & climate regulation. 
Threats: Deforestation, mining, hydroelectric projects, invasive species. 

 

 India as a mega-biodiversity Nation 
              India is recognized as one of the 17 mega-biodiversity nations of the world, hosting a rich and 

diverse array of flora and fauna. Despite covering only 2.4% of the world’s land area, India harbors 

nearly 7–8% of the global biodiversity. This remarkable richness is due to India’s varied climate, 

topography, and ecosystems, ranging from the towering Himalayas and arid deserts to tropical rainforests, 

mangroves, and coral reefs. 

             The country is home to over 47,000 plant species and 90,000 animal species, including a large 

number of endemics. India’s biodiversity is categorized into four global biodiversity hotspots: the 

Himalaya, Indo-Burma, Sundalands (Nicobar Islands), and the Western Ghats. These hotspots are crucial 

reservoirs of genetic, species, and ecosystem diversity, supporting unique flora and fauna like the snow 

leopard, red panda, lion-tailed macaque, and Nicobar megapode. 

              India’s biodiversity not only contributes to ecological balance and climate regulation, but also 

supports agriculture, forestry, fisheries, and medicinal resources, forming the backbone of rural 

livelihoods. However, rapid urbanization, deforestation, poaching, and climate change pose significant 

threats to these resources. 

               Recognizing its responsibility, India has enacted laws like the Wildlife Protection Act, 1972 and 

established National Parks, Wildlife Sanctuaries, and Biosphere Reserves to conserve biodiversity. 

Thus, India’s rich biological heritage makes it a mega-biodiversity nation, vital for ecological stability, 

scientific research, and sustainable development. 

 

 Endangered species of India. 
             India, being a mega-biodiversity nation, is home to a wide variety of flora and fauna. However, due 

to habitat loss, overexploitation, poaching, pollution, and climate change, many species are endangered, 

i.e., they face a high risk of extinction. Conservation of endangered species is critical to maintain 

ecological balance, biodiversity, and ecosystem services. 

Definition: Endangered species are those plants or animals whose population has declined to a critical 
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level, making them at risk of extinction in the near future if threats continue. 

 Critically Endangered (CR): Extremely high risk of extinction. 

 Endangered (EN): Very high risk of extinction. 

 Vulnerable (VU): Likely to become endangered in the near future. 

The classification is based on IUCN Red List of Threatened Species. 

 

Importance of Endangered Species 

1. Ecological Importance: Maintain food chain and ecosystem balance. 

Example: Tigers control herbivore populations, preventing overgrazing. 

2. Genetic Resource: Endangered species contribute to genetic diversity essential for adaptation and 

evolution. 

3. Economic Value: Provide timber, medicinal plants, food, and ecotourism opportunities. 

4. Cultural and Religious Significance: Sacred species like the Indian elephant, cow, and certain 

birds have cultural and religious importance. 

 

Causes of Endangerment 

1. Habitat Loss and Fragmentation: Urbanization, deforestation, mining, and agriculture reduce natural 

habitats. 

Example: One-horned rhinoceros losing grasslands in Assam. 

2. Poaching and Illegal Trade: Tigers, elephants, pangolins, and exotic plants hunted for fur, ivory, 

scales, and medicinal value. 

3. Pollution: Industrial effluents, pesticide runoff, plastics affect terrestrial and aquatic species. 

Example: Ganges River dolphin population decline due to water pollution. 

4. Invasive Species: Alien species like Lantana camara, water hyacinth outcompete native species. 

5. Climate Change: Rising temperatures, glacial melting, and altered rainfall patterns threaten species, 

especially alpine and marine fauna. 

 

Examples of Endangered Species in India 

1. Mammals 

Species Status Habitat Threats 

Bengal Tiger Endangered 
Forests (Sundarbans, Western Ghats, 

Himalayas) 

Poaching, habitat 

fragmentation 

Asiatic Lion Endangered Gir Forest, Gujarat Habitat loss, small population 

Indian Elephant Endangered Western Ghats, NE India 
Human-wildlife conflict, 

habitat loss 

Snow Leopard Endangered Himalayas Poaching, climate change 

One-horned 

Rhinoceros 
Vulnerable Assam grasslands Poaching, habitat loss 

Red Panda Endangered Eastern Himalayas 
Deforestation, human 

disturbance 

 

  
   

 

 

 

2. Birds 

Species Status Habitat Threats 

Great Indian Bustard Critically Endangered Grasslands, Rajasthan Habitat destruction, hunting 

Indian Peafowl Vulnerable Forests and farmlands Hunting, habitat loss 

Hornbills Vulnerable NE India, Western Ghats Deforestation, hunting 
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3. Reptiles and Amphibians 

Species Status Habitat Threats 

King Cobra Vulnerable Forests of Western Ghats, NE India Habitat loss, killing by humans 

Gharial Critically Endangered Chambal & Ganga rivers Sand mining, pollution 

Indian Python Vulnerable Forests and wetlands Poaching, habitat loss 

 

4. Aquatic Species 

Species Status Habitat Threats 

Ganges River Dolphin Endangered Ganges, Brahmaputra Pollution, river dams, fishing nets 

Humpback Mahseer Critically Endangered Western Ghats rivers Overfishing, habitat degradation 

 

5. Plants 

Species Status Habitat Threats 

Rauvolfia serpentina (Sarpagandha) Endangered Forests Overharvesting for medicine 

Shorea robusta (Sal) Vulnerable Central Indian forests Logging 

Nepenthes khasiana (Pitcher Plant) Endangered NE India Habitat destruction 

 

 Endemic species of India. 

               Endemic species are those species of plants or animals that are found only in a specific 

geographic region and nowhere else in the world. India, being a mega-biodiversity nation, has a 

significant number of endemic species due to its varied topography, climate, and long evolutionary 

history. 

              Endemism is a critical aspect of biodiversity because these species are unique to a region and 

contribute to its ecological identity. Loss of endemic species implies global extinction, as they exist only 

in that particular area. 

Definition 

Endemic species – “Species that are native to and restricted to a particular geographic region, and 

are not naturally found anywhere else in the world.” 

Example: 
 Lion-tailed macaque – Found only in the Western Ghats. 

 Nilgiri Tahr – Found only in the Nilgiri Hills. 

 

Types of Endemism 

1. Palaeoendemics: Ancient species that were once widespread but are now restricted to a small area. 

Example: Ginkgo biloba (China), some relic plant species in India. 

2. Neoendemics: Newly evolved species restricted to a particular region. Example: Many Western Ghats 

amphibians and freshwater fish. 

 

Factors Leading to Endemism in India 

1. Geographical Isolation: Mountains, rivers, deserts, and islands create isolated habitats. 

Example: Andaman and Nicobar Islands harbor many endemic plants and reptiles. 

2. Climatic and Altitudinal Variation: Variation in rainfall, temperature, and elevation supports unique 

species. 

Example: Himalayan alpine flora, Western Ghats evergreen forests. 

3. Evolutionary History: Long-term evolution in isolated habitats results in unique genetic traits. 

Example: Species in the Sundalands (Nicobar Islands). 

4. Habitat Diversity: Wetlands, mangroves, deserts, and forests provide specialized niches. 

Example: Pitcher plant (Nepenthes khasiana) in NE India. 
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Endemic Species in India 

1. Mammals 

Species Location Notes 

Lion-tailed Macaque Western Ghats Critically endangered; arboreal primate 

Nilgiri Tahr Nilgiri Hills, Western Ghats Endangered mountain ungulate 

Malabar Civet Western Ghats Critically endangered, nocturnal 

Nicobar Megapode Nicobar Islands Endemic bird, builds mound nests 

Gooty Sapphire Tarantula Andhra Pradesh Rare and brightly colored 

 

2. Birds 

Species Location Notes 

Malabar Parakeet Western Ghats Forest-dwelling parrot 

White-bellied Treepie Western Ghats Endemic corvid species 

Andaman Teal Andaman Islands Small dabbling duck 

Nicobar Pigeon Nicobar Islands Colorful island bird 

 

3. Reptiles & Amphibians 

Species Location Notes 

King Cobra Western Ghats Largest venomous snake; partially endemic 

Purple Frog (Nasikabatrachus sahyadrensis) Western Ghats Fossorial amphibian, rediscovered recently 

Andaman Pit Viper Andaman Islands Rare arboreal snake 

 

4. Plants 

Species Location Notes 

Pitcher Plant (Nepenthes khasiana) Meghalaya Carnivorous plant 

Malabar Nut (Justicia adhatoda) Western Ghats Medicinal shrub 

Red Sandalwood (Pterocarpus santalinus) Andhra Pradesh High economic value 

Orchids (Dendrobium spp.) NE India, Western Ghats High diversity, many endemics 

 

5. Aquatic Species 

Species Location Notes 

Humpback Mahseer (Tor remadevii) Western Ghats rivers Critically endangered freshwater fish 

Ganges Softshell Turtle Ganga-Brahmaputra basin Endangered, endemic freshwater species 

 

 Significance of Endemic Species 

1. Ecological Importance: Maintain local ecosystem balance and food web. 

Example: Nilgiri Tahr influences grassland ecology. 

2. Scientific Importance: Unique species provide opportunities for research, evolutionary studies, and 

medicine. 

3. Economic Importance: Many endemic plants are medicinal or commercially valuable, e.g., Red 

Sandalwood. 

4. Cultural and Aesthetic Value: Endemics like Malabar Parakeet and Nicobar Pigeon have cultural and 

eco-tourism importance. 

5. Indicator of Environmental Health: Endemic species are sensitive to habitat changes, serving as 

indicators of ecosystem health. 
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 Threats to Endemic Species in India 

1. Habitat Destruction – Deforestation, urbanization, agriculture. 

2. Climate Change – Temperature and rainfall changes threaten specialized habitats. 

3. Poaching & Overexploitation – Medicinal plants and rare species hunted. 

4. Invasive Species – Alien plants and animals compete with native endemics. 

5. Fragmentation of Ecosystems – Small populations are vulnerable to extinction. 

 

 Threats to biodiversity:  
Introduction 

           Biodiversity refers to the variety of life on Earth, including genes, species, and ecosystems. India, 

being a mega-biodiversity nation, hosts a rich variety of flora and fauna. However, biodiversity is under 

severe threat due to human activities, natural disturbances, and climate change. Loss of biodiversity 

affects ecosystem services, ecological balance, and human well-being. 

Definition 

        Threats to biodiversity are factors or processes that cause the decline, degradation, or extinction of 

species, genetic diversity, and ecosystems. 

 

Major Threats to Biodiversity 

 Habitat loss,  

       Habitat loss is the primary threat to biodiversity worldwide and one of the major reasons for species 

endangerment and extinction in India. It occurs when natural habitats are destroyed, altered, or 

fragmented, making them unsuitable for the survival of species that depend on them. 

Habitat loss affects plants, animals, and microorganisms, disrupting ecological balance, food webs, and 

ecosystem services. 

 

Definition Habitat Loss:  

“The process by which natural habitats are completely or partially destroyed or altered, reducing their 

capacity to support native species and leading to the decline or extinction of species.” 

Key point: It is different from habitat degradation (partial deterioration) and fragmentation (splitting into 

smaller patches). 

Causes of Habitat Loss 

1. Deforestation: Clearing of forests for agriculture, settlements, timber, or industry. 

Examples in India: 

Western Ghats and Northeast forests cleared for plantations. 

Sundarbans mangroves affected by human encroachment. 

Impact: Loss of forest-dependent species like tigers, elephants, and hornbills. 

2. Urbanization and Industrialization: Expansion of cities, towns, and industrial zones destroys natural 

habitats. 

Examples: Wetlands in Delhi and Mumbai drained for construction. Salt marshes and mangroves in 

Mumbai reduced. 

Impact: Aquatic species like Ganges river dolphin decline; loss of green cover. 

3. Agriculture Expansion: Conversion of forests, grasslands, and wetlands into farmland. 

Impact: Habitat fragmentation; soil degradation; loss of endemic plants and animals. 

Example: Grasslands of Rajasthan and Punjab converted to wheat and cotton fields. 

4. Mining and Infrastructure Development: Extraction of minerals, coal, and construction of roads, dams, 

and railways. 

Examples: Iron ore mining in Karnataka affecting Western Ghats biodiversity. 

Dams in Himalayas displace aquatic and terrestrial species. 

Impact: Soil erosion, water pollution, loss of habitat connectivity. 

5. Wetland and Mangrove Destruction: Draining, reclamation, or pollution of wetlands and mangroves. 

Examples: 
Chilika Lake in Odisha faces habitat alteration. 

Mangroves in Sundarbans reduced due to shrimp farming and settlements. 

Impact: Decline of migratory birds, fish breeding grounds, and coastal protection. 
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6. Climate Change and Natural Disasters: Alteration of habitats due to rising temperatures, floods, 

droughts, and storms. 

Examples: Himalayan glaciers melting affecting alpine flora and snow leopard habitat. 

Rising sea levels affecting Andaman and Nicobar islands. 

Impact: Species forced to migrate or face extinction; habitat suitability reduced. 

7. Invasive Alien Species: Non-native species replace native species, altering habitat structure. 

Example: Water hyacinth in Indian rivers covers water surface, reducing oxygen and killing aquatic plants 

and fish. 

 

Effects of Habitat Loss 

1. Species Extinction: Direct cause of decline in tigers, lions, elephants, rhinos, and endemic plants. 

2. Reduced Genetic Diversity: Isolated populations due to fragmentation suffer from inbreeding. 

3. Ecosystem Degradation: Loss of forests, wetlands, and mangroves affects soil fertility, water cycle, and 

carbon storage. 

4. Altered Food Chains: Removal of habitat for apex predators or prey disrupts trophic interactions. 

5. Human-Wildlife Conflict: Species like elephants and leopards enter human settlements searching for 

food. 

6. Loss of Ecosystem Services: Pollination, nutrient cycling, flood control, and climate regulation are 

affected. 

 

Examples of Habitat Loss in India 

Habitat Type Examples Species Affected 

Forests Western Ghats, NE India Tigers, Lion-tailed Macaque, Malabar Civet 

Wetlands Chilika Lake, Bharatpur Migratory birds, Ganges river dolphin 

Mangroves Sundarbans, Mumbai Saltwater crocodile, fish breeding grounds 

Grasslands Rajasthan, Punjab Great Indian Bustard, grassland plants 

Alpine Himalayas Snow leopard, Himalayan flora 

 

Measures to Reduce Habitat Loss 

1. Protected Areas: National Parks, Wildlife Sanctuaries, Biosphere Reserves. 

Example: Silent Valley NP, Jim Corbett NP. 

2. Afforestation and Reforestation: Planting native trees and restoring degraded forests. 

3. Sustainable Land Use Practices: Agroforestry, organic farming, and controlled grazing. 

4. Legislation and Policy: Wildlife Protection Act (1972), Forest Conservation Act (1980), Environment 

Protection Act (1986). 

5. Community Participation: Eco-development programs and local stewardship of forests and wetlands. 

6. Climate Adaptation Strategies: Restoration of mangroves, wetlands, and riverine forests to mitigate 

climate impact. 

 

 Poaching of wildlife 

Introduction: Poaching refers to the illegal hunting, capturing, or killing of wild animals for personal, 

commercial, or cultural gains. It is one of the major threats to biodiversity and contributes 

significantly to the decline and extinction of endangered and endemic species in India. 

           Poaching not only reduces animal populations but also disrupts ecosystems, food chains, and 

genetic diversity. India, being a mega-biodiversity nation, faces serious challenges due to poaching of 

tigers, elephants, rhinos, and other wildlife. 

 

Definition 

Poaching: “The illegal hunting, killing, or capturing of wild animals, birds, and plants, in violation of 

national and international laws, for commercial, recreational, or traditional purposes.” 

Key point: Poaching is different from legal hunting; it violates wildlife protection laws and often targets 

endangered species. 
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Causes of Poaching 

1. Commercial Exploitation: Animals hunted for economic gain. 

Examples: 

Tigers and leopards hunted for skins and bones. 

Elephants killed for ivory. 

Pangolins hunted for scales (used in traditional medicine). 

2. Traditional and Cultural Uses: Hunting for rituals, trophies, or medicinal purposes. 

Examples: 
Rhino horn in traditional medicine. 

Feathers of birds used in ceremonies. 

3. Human-Wildlife Conflict: Animals threatening crops or livestock are killed illegally. 

Examples: 

Leopards killed near villages. 

Elephants killed for destroying plantations. 

4. Demand for Exotic Pets and Decorative Items: Rare animals or birds captured for pet trade or 

ornamental purposes. 

Examples: 
Parrots and hornbills smuggled. 

Rare turtles and reptiles sold illegally. 

5. Weak Law Enforcement: Poor patrolling and corruption in certain regions allow poaching to 

flourish. 

6. Poverty and Livelihood Dependence: Communities in forested areas sometimes poach for meat or 

income, especially where alternative livelihoods are limited. 

 

Major Species Affected by Poaching in India 

Species Purpose of Poaching Status 

Bengal Tiger Skin, bones, medicinal use Endangered 

Asiatic Lion Trophy hunting Endangered 

Indian Elephant Ivory Endangered 

One-horned Rhinoceros Horn Vulnerable 

Pangolin Scales, meat Critically Endangered 

Snow Leopard Fur, bones Endangered 

Great Indian Bustard Meat, feathers Critically Endangered 

 

Impacts of Poaching 

1. Species Extinction: Leads to the decline or extinction of endangered species, e.g., Asiatic cheetah extinct 

in India due to poaching. 

2. Disruption of Ecosystems: Removal of apex predators or keystone species affects trophic interactions. 

Example: Decline of tigers increases herbivore population, affecting vegetation. 

3. Loss of Genetic Diversity: Small populations caused by poaching reduce genetic variability, making 

species vulnerable to disease and climate change. 

4. Economic Loss: Wildlife tourism and local economies dependent on biodiversity suffer. 

5. Social and Cultural Loss: Many species have religious or cultural significance; poaching erodes 

traditional practices. 

 

Anti-Poaching Measures in India 
1. Legal Framework 

Wildlife Protection Act, 1972: Provides strict penalties for poaching. 

Forest Conservation Act, 1980: Restricts forest exploitation. 

CITES (Convention on International Trade in Endangered Species): Regulates trade in endangered 

species. 
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2. Protected Areas 

Establishment of National Parks, Wildlife Sanctuaries, and Tiger Reserves. 

Examples: 

Jim Corbett National Park, Uttarakhand. 

Kaziranga National Park, Assam. 

3. Anti-Poaching Patrols and Surveillance 

Forest guards, armed patrols, and modern technology like camera traps and drones. 

4. Community Involvement 

Eco-development programs encourage locals to participate in conservation and alternative livelihoods. 

5. Awareness and Education 

Campaigns to educate people about biodiversity value and penalties for poaching. 

6. Captive Breeding and Reintroduction Programs 

Recovery programs for species like tigers, rhinos, and gharials to increase population. 

 

Examples of Successful Anti-Poaching Initiatives 

1. Project Tiger (1973): Focused on tiger conservation and anti-poaching patrols. 

2. Rhino Conservation in Assam: Poaching reduced in Kaziranga and Pobitora by strict monitoring. 

3. Pangolin Rescue Programs: Awareness and rescue operations for trafficked pangolins. 

 

 Man-wildlife conflicts 

Introduction 

         Man-Wildlife Conflict refers to the adverse interactions between human populations and wild 

animals, often resulting in damage to life, property, crops, or wildlife itself. It arises when human 

activities encroach upon natural habitats, forcing wildlife to come into proximity with humans. 

India, being a mega-biodiversity nation with high human population density, forests, and agricultural 

land, experiences significant man-wildlife conflicts. 

 

Definition 

Man-Wildlife Conflict: “Situations where the needs and behaviour of wildlife adversely affect human life 

and property, or where human activities pose threats to wildlife, leading to mutual harm.” 

Key Point: It is a two-way conflict – humans cause losses to animals, and animals cause losses to humans. 

Causes of Man-Wildlife Conflicts 

1. Habitat Loss and Fragmentation: Forests, wetlands, and grasslands are converted to agriculture, 

settlements, or industries, reducing wildlife habitats. 

Impact: Animals like elephants, leopards, and deer move into human settlements searching for food. 

2. Encroachment into Wildlife Corridors: Roads, railways, and urban expansion fragment habitats and 

block animal movement. 

Example: Tiger corridors in Central India disrupted by highways. 

3. Agricultural Expansion: Crops planted in or near forests attract herbivores. 

Example: Elephants raid crops of sugarcane, paddy, and banana plantations. 

4. Overpopulation and Human Settlements near Forests 

Description: Villages and towns near protected areas increase human-animal encounters. 

Example: Leopards in villages of Maharashtra and Karnataka attack livestock or occasionally humans. 

5. Scarcity of Natural Food: Deforestation, drought, or poor habitat quality reduces natural prey or plant 

food. 

Impact: Carnivores (tigers, leopards) and herbivores (elephants, deer) enter human areas. 

6. Climate Change and Natural Disasters: Floods, droughts, or changing rainfall patterns displace 

animals. 

Example: Floods in Assam force elephants to move into villages. 

7. Poaching and Disturbance: Human intrusion through hunting or tourism disturbs wildlife, causing 

them to attack humans in self-defense. 
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Types of Man-Wildlife Conflicts 

Type Description Examples 

Crop Raiding Wild herbivores damage crops Elephants, wild boar, sambar 

deer 

Livestock Predation Carnivores kill domestic animals Tigers, leopards, jackals 

Human Attacks Wildlife injures or kills humans Elephants trampling, leopard 

attacks 

Property Damage Wildlife damages houses, storage, or 

infrastructure 

Monkeys, elephants, wild boars 

Competition for 

Resources 

Wildlife competes for food and water Deer in agricultural fields 

 

Major Species Involved in India 

Species Conflict Type Regions Affected 

Asian Elephant Crop raiding, trampling 
North-east, Western Ghats, Odisha, 

Karnataka 

Tiger 
Livestock predation, occasional 

human attacks 

Sundarbans, Central India, Western 

Ghats 

Leopard 
Livestock predation, attacks on 

humans 
Maharashtra, Karnataka, Uttarakhand 

Wild Boar Crop raiding Punjab, Haryana, Karnataka 

Monkeys (Langurs, 

Macaques) 
Property damage, crop raiding 

Urban areas, temples, Himachal Pradesh, 

Karnataka 

 

Impacts of Man-Wildlife Conflicts 

On Humans 

1. Loss of Life – Human casualties due to attacks by elephants, leopards, or snakes. 

2. Loss of Property and Crops – Destruction of homes, granaries, and agricultural fields. 

3. Economic Losses – Farmers and villagers suffer financially due to crop or livestock loss. 

4. Psychological Impact – Fear and stress in communities living near wildlife. 

On Wildlife 

1. Retaliatory Killings – Humans kill animals to prevent losses. 

2. Poaching Increase – Animals are illegally hunted out of fear or for compensation. 

3. Habitat Avoidance – Species avoid their natural habitats, affecting reproduction and survival. 

On Ecosystems 

Disruption of natural predator-prey dynamics and food webs. 

Decline in biodiversity due to selective killings of certain species. 

Mitigation Measures 

1. Habitat Management 

 Restore degraded habitats and maintain wildlife corridors. 

 Plant natural forage species to reduce crop raiding. 

2. Physical Barriers 

 Electric fences, trenches, and walls to prevent elephants or wild boars from entering fields. 

 Tree guards to protect crops and orchards. 

3. Compensation Schemes 

 Government programs to compensate crop, property, and livestock losses. 

 Encourages tolerance and reduces retaliatory killings. 

4. Community Participation 

 Involve local communities in conservation and early warning systems. 

 Promote eco-tourism and alternative livelihoods. 

5. Awareness and Education 

 Educate villagers about wildlife behaviour and safety measures. 
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 Training for non-lethal deterrents like firecrackers, noise, and watchtowers. 

6. Research and Monitoring 

 Study animal movement, conflict hotspots, and seasonal patterns. 

 Use GPS collars and camera traps for monitoring elephants and carnivores. 

7. Relocation and Translocation 

 Move problem animals to safer habitats or reserves when feasible. 

 Example: Elephants in Assam relocated to national parks. 

 

Biological invasions 

Introduction 

          Biological invasion refers to the introduction and spread of non-native species (plants, animals, or 

microbes) into new ecosystems where they are not naturally found. These species often thrive 

aggressively, outcompeting native species for resources, altering ecosystems, and causing ecological, 

economic, and social problems. 

India, being a mega-biodiversity nation, faces serious threats from invasive alien species in forests, 

wetlands, rivers, and agricultural lands. 

Definition 

Biological Invasion: 
“The establishment, spread, and proliferation of alien species into ecosystems where they are not naturally 

found, causing disruption of native biodiversity, ecological imbalance, and economic damage.” 

Causes of Biological Invasions 
1. Intentional Introduction 

      Humans deliberately introduce species for agriculture, horticulture, forestry, ornamental purposes, 

or biological control. 

Examples: Eucalyptus planted for timber and pulp production. Water hyacinth introduced for ornamental 

ponds (later became invasive). 

 

2. Accidental Introduction 

      Non-native species are introduced unintentionally through trade, shipping, travel, or ballast water. 

Examples: Brown rat (Rattus norvegicus) via ships. Aquatic weeds like Salvinia and Hydrilla introduced 

unintentionally. 

3. Human Disturbance 

Habitat destruction and fragmentation allow opportunistic invasive species to colonize. 

Example: Disturbed riverbanks favor Lantana camara invasion in forests. 

4. Climate Change 

Changing temperature and rainfall patterns enable non-native species to thrive in new regions. 

 

Major Invasive Species in India 

Type Species Habitat Impacts 

Plant Lantana camara Forests, grasslands 
Reduces native flora, habitat 

degradation 

Plant 
Water Hyacinth (Eichhornia 

crassipes) 
Rivers, lakes, wetlands 

Blocks waterways, reduces oxygen, 

kills fish 

Plant Parthenium hysterophorus 
Agricultural fields, 

wastelands 
Reduces crop yield, causes allergies 

Animal Nile Tilapia Rivers, ponds Competes with native fish species 

Animal Common Carp Lakes, ponds 
Alters aquatic ecosystems, reduces 

biodiversity 

Microbe Fusarium wilt Croplands 
Infects plants, reduces agricultural 

productivity 
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Characteristics of Invasive Species 

1. High reproductive rate (seeds, larvae, or vegetative propagation). 

2. Wide ecological tolerance (can survive in varied climates and soils). 

3. Absence of natural predators in new habitats. 

4. Aggressive competition with native species for food, water, and space. 

5. Ability to alter ecosystems (soil chemistry, nutrient cycling, fire regimes). 

 

Impacts of Biological Invasions 

1. Ecological Impacts 

    Loss of native biodiversity due to competition, predation, or hybridization. Alteration of ecosystem 

processes like nutrient cycling, water flow, and fire regimes. 

Example: Lantana camara invades forests, suppressing native trees and shrubs. 

 

2. Economic Impacts 

       Reduced agricultural productivity (Parthenium, Water Hyacinth). 

Damage to forestry, fisheries, and fisheries-based livelihoods. 

Example: Water Hyacinth blocks irrigation canals, increasing maintenance costs. 

 

3. Human Health Impacts 

          Allergies, respiratory problems, and skin irritation from plants like Parthenium hysterophorus. 

Mosquito breeding in stagnant water caused by invasive aquatic weeds increases vector-borne diseases. 

 

4. Social Impacts 

       Conflicts over land use and water resources. Loss of traditional livelihoods dependent on native 

species. 

 

 Management of Biological Invasions 

1. Prevention: Restrict introduction of alien species through regulations and quarantine. Inspect cargo, 

plants, and animals for invasive potential. 

 

2. Early Detection and Rapid Response (EDRR): Monitor new ecosystems for alien species. Rapid 

eradication of newly introduced species before establishment. 

 

3. Mechanical Control: Physical removal of invasive plants or animals.  

Examples: Hand-pulling, uprooting water hyacinth from rivers 

 

4. Chemical Control: Use of herbicides or pesticides to control invasive species. Example: Glyphosate 

used for Lantana control (with caution). 

 

5. Biological Control: Introduce natural predators, herbivores, or pathogens to control invasive species. 

Example: Beetles used to control Water Hyacinth. 

 

6. Habitat Restoration: Restore native vegetation to prevent recolonization by invasives. Maintain 

ecological balance and connectivity of ecosystems. 

 

7. Community Participation: Involve local communities in monitoring, removal, and awareness 

programs. 

 

8. Policy and Legislation: Biodiversity Act, 2002 regulates introduction and management of alien species. 

International cooperation under CBD (Convention on Biological Diversity). 
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 Conservation of biodiversity: Biodiversity conservation is the protection, preservation, and 

management of biological resources to maintain ecosystem balance, genetic diversity, and species 

survival. It is essential for sustainable development, ecological stability, and human well-being. 

Biodiversity can be conserved by two main approaches: 

1. In-situ Conservation – Conserving species within their natural habitats. 

2. Ex-situ Conservation – Conserving species outside their natural habitats, like in zoos, botanical 

gardens, or gene banks 

1. In-situ conservation of biodiversity.: “The conservation of species in their natural habitats by maintaining 
and protecting ecosystems, ensuring that natural processes and ecological interactions continue without human 
interference.” 

Key Point: In-situ conservation allows species to evolve naturally, adapt to environmental changes, and 

maintain ecological balance. 

Objectives of In-situ Conservation 

1. Protect natural habitats and ecosystems. 

2. Maintain species genetic diversity and evolutionary processes. 

3. Prevent extinction of endangered and endemic species. 

4. Preserve ecological interactions and ecosystem functions. 

5. Support sustainable use of resources for human needs. 
 

Methods of In-situ Conservation 

1. Protected Areas: Designated areas where species are safeguarded from exploitation and habitat 

destruction. 

Types of Protected Areas in India 

Type Purpose Example 

National Parks 
Protect wildlife and natural habitats with legal 

restrictions 
Jim Corbett NP, Kaziranga NP 

Wildlife 

Sanctuaries 

Protect specific species; some human activities 

allowed 
Periyar WS, Bannerghatta WS 

Biosphere 

Reserves 

Conserve biodiversity, promote research and 

sustainable use 
Nilgiri, Sunderbans, Nanda Devi 

Community 

Reserves 
Community-managed conservation areas 

Kuldiha, Bhitarkanika (community 

zones) 

Sacred Groves 
Small patches protected due to religious or 

cultural beliefs 

Khecheopalri (Sikkim), Meghalaya 

groves 

2. Conservation of Specific Ecosystems 

Forest Ecosystems: Protect tropical, subtropical, and temperate forests. 
Example: Western Ghats, Himalayan forests, and Northeast forests harbor tigers, elephants, and 

endemic flora. 

Grasslands: Protect species like Great Indian Bustard, blackbuck, and Indian wolf. 
Example: Desert National Park (Rajasthan), Velavadar Grassland (Gujarat). 

Wetlands and Mangroves: Maintain aquatic biodiversity and prevent floods, erosion, and 
pollution. 
Example: Sundarbans (mangroves, tigers), Chilika Lake (Odisha). 

Coral Reefs and Marine Protected Areas: Protect marine species, turtles, and coral 

biodiversity. 
Example: Gulf of Mannar Marine NP, Andaman Islands Marine Sanctuary. 

 

3. Conservation of Endangered and Endemic Species 

Legal protection under Wildlife Protection Act, 1972. Restrict hunting, grazing, and resource extraction in 

critical habitats. 

Examples of species protected through in-situ conservation: 
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 Tiger (Panthera tigris) – Project Tiger reserves. 

 One-horned Rhinoceros (Rhinoceros unicornis) – Kaziranga NP. 

 Asiatic Lion (Panthera leo persica) – Gir National Park. 

 

4. Sacred Groves and Traditional Practices 

Small patches preserved by local communities for religious/cultural reasons. Protect endemic plants, 

medicinal herbs, and wildlife. 

Example: Khasi and Garo sacred groves in Meghalaya. 

 

5. Biosphere Reserves and Eco-sensitive Zones 

Large areas maintaining ecological processes, gene pools, and sustainable resource use. Example: 

Nilgiri Biosphere Reserve – forests, grasslands, and human settlements coexist sustainably. 

 

Advantages of In-situ Conservation 

1. Natural Habitat Protection – Species continue living in their natural ecosystems. 

2. Ecological Balance – Maintains food chains, pollination, and nutrient cycling. 

3. Evolutionary Potential – Allows species to adapt and evolve naturally. 

4. Cost-Effective – Cheaper than establishing zoos, botanical gardens, or seed banks. 

5. Cultural and Aesthetic Value – Preserves sacred groves, heritage species, and ecotourism 

opportunities. 

 

Limitations of In-situ Conservation 

1. Human Encroachment – Forests, wetlands, and grasslands threatened by agriculture, urbanization, 

and mining. 

2. Poaching and Illegal Hunting – Protected areas may still face wildlife crimes. 

3. Natural Disasters – Forest fires, floods, and droughts can affect protected areas. 

4. Fragmentation – Small and isolated habitats reduce species survival and genetic diversity. 

 

 Ex-situ conservation of biodiversity. 

            Ex-situ conservation refers to the protection and preservation of species outside their natural 

habitats. Unlike in-situ conservation, which safeguards ecosystems in their natural state, ex-situ methods 

involve captivity, cultivation, or storage to prevent species extinction, support breeding programs, and 

maintain genetic diversity. 

           Ex-situ conservation is especially important for endangered, endemic, or rare species whose 

natural habitats are threatened by deforestation, urbanization, poaching, or climate change. 

 

Definition 

Ex-situ Conservation: “The conservation of components of biological diversity outside their natural 

habitats through artificial means such as zoological parks, botanical gardens, seed banks, and captive 

breeding programs, to ensure species survival and genetic preservation.” 

Key Point: It complements in-situ conservation, particularly for species that cannot survive in the wild 

due to habitat loss or other threats. 
 

Objectives of Ex-situ Conservation 

1. Prevent extinction of endangered and rare species. 

2. Maintain genetic diversity for future restoration programs. 

3. Provide material for scientific research, education, and breeding. 

4. Support reintroduction programs to restore populations in natural habitats. 

5. Promote awareness and education about biodiversity and conservation. 
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Methods of Ex-situ Conservation 

1. Zoological Parks and Wildlife Sanctuaries 

Captive breeding of endangered animals to increase population. Provide shelter, veterinary care, and 

controlled breeding conditions. 

Examples in India: 
 Arignar Anna Zoological Park (Chennai) – Tigers, Asiatic Lions. 

 Mysore Zoo – Elephants, Indian Leopard. 

 Padmaja Naidu Himalayan Zoological Park (Darjeeling) – Snow Leopard, Red Panda. 

 

2. Botanical Gardens 

Cultivation of rare, medicinal, and endangered plants. Research and seed collection for restoration. 

Examples: 

 Indian Botanic Garden, Howrah – Rare plants of Eastern India. 

 Lalbagh Botanical Garden, Bangalore – Exotic and native plant species. 

 

3. Seed Banks 

Storage of seeds under controlled conditions for long-term conservation. Preserves genetic material for 

crops, medicinal plants, and endangered species. 

Examples in India: 

 National Bureau of Plant Genetic Resources (NBPGR), New Delhi. 

 Svalbard Global Seed Vault (Global reference for Indian seeds). 

 

4. Cryopreservation and Tissue Culture 

Preservation of cells, tissues, gametes, or embryos at very low temperatures. Useful for species difficult to 

breed in captivity. 

Example: Cryopreserved tiger sperm for artificial insemination programs. 

 

5. Aquaria and Captive Breeding Programs 

Freshwater and marine species maintained in controlled environments. Programs for fish, turtles, 

amphibians, and coral species. 

Examples: 

 Gharial breeding program at Chambal River (Madhya Pradesh). 

 Olive ridley turtle conservation in Odisha and Andhra Pradesh. 

 

6. Gene Banks and DNA Libraries 

Preservation of genetic material (DNA, genes, germplasm) for future research and species revival. 

Supports genetic diversity and species restoration projects. 

 

Advantages of Ex-situ Conservation 

1. Protects species threatened by habitat loss, poaching, or environmental changes. 

2. Facilitates controlled breeding and increase in population of endangered species. 

3. Supports research, education, and awareness programs. 

4. Provides material for reintroduction into natural habitats. 

5. Allows conservation of species with restricted or fragmented populations. 

 

Limitations of Ex-situ Conservation 

1. High cost – Requires infrastructure, staff, and technology. 

2. Artificial environment – May not replicate natural ecological interactions. 

3. Limited space – Not feasible for all species, especially large mammals. 

4. Behavioral changes – Captive animals may lose survival skills. 

5. Dependency on human intervention – Continuous management and monitoring required. 
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Examples of Successful Ex-situ Conservation in India 

Species Ex-situ Method Success Story 

Asiatic Lion Captive breeding in Gir Population increased to ~600 

Gharial Breeding centers in Chambal River Successful reintroduction into rivers 

Olive Ridley Turtle Turtle hatcheries in Odisha Increased hatchling survival 

Snow Leopard Padmaja Naidu Himalayan Zoo Maintained genetic pool and awareness 

Rare plants Botanical gardens & seed banks Conservation of medicinal and endemic species 

 

 Ecosystem and Biodiversity Services 
           Biodiversity and ecosystems provide numerous benefits to humans and the planet, which are 

collectively called ecosystem services. These services are crucial for human survival, economic 

development, cultural values, and ethical responsibilities. 

Biodiversity services can be broadly classified into: 

1. Ecological 

2. Economic 

3. Social 

4. Ethical 

5. Aesthetic 

6. Informational / Scientific 

 

1. Ecological Services 

Definition: Ecological services are the natural processes by which ecosystems maintain environmental 

balance and support life. 

Functions and Examples: 
 Nutrient Cycling: Decomposition of organic matter by microbes recycles nutrients like nitrogen, 

phosphorus, and potassium. Example: Earthworms enhance soil fertility. 

 Pollination: Insects, birds, and bats pollinate crops and wild plants. Example: Bees pollinate fruits, 

vegetables, and flowers. 

 Seed Dispersal: Animals, wind, and water disperse seeds, ensuring regeneration of plant species. 

Example: Elephants disperse seeds of forest trees. 

 Climate Regulation: Forests, wetlands, and oceans regulate temperature, rainfall, and carbon 

dioxide levels. Example: Mangroves absorb CO₂ and reduce climate change impacts. 

 Water Purification: Wetlands and soil microorganisms filter pollutants, maintaining freshwater 

quality.  Example: Marshes remove toxins from water before reaching rivers. 

 Pest and Disease Control: Natural predators keep herbivore and pest populations under control. 

Example: Ladybirds consume aphids; frogs control mosquito populations. 

 Soil Formation and Stabilization: Plants and microbes prevent erosion and maintain fertile soil. 

Example: Grasslands protect against wind and water erosion. 

  

2. Economic Services 

Definition: Economic services are direct and indirect benefits of biodiversity and ecosystems that have 

commercial or financial value. 

Functions and Examples: 

 Food Production: Provides crops, fruits, vegetables, fish, meat, honey, and edible plants. 

Example: Rice, wheat, tea, and medicinal herbs. 

 Timber and Non-Timber Forest Products (NTFPs): Provides wood, bamboo, resins, and gums. 

Example: Teak, sandalwood, honey, and medicinal plants like neem. 

 Fisheries and Aquaculture: Support livelihoods and protein supply. 

Example: Marine fish like mackerel, freshwater species like Rohu. 

 Medicinal and Pharmaceutical Products: Many drugs are derived from plants, animals, or 

microbes. 

Example: Digitalis from foxglove, quinine from cinchona bark. 



 

                                                                        
                                                         KLE Society’s Commerce Degree College Akol road, Nipani 

                                                    Mr. Ravi Poojeri (Principal) 
For More Notes Visit us: www.klecdcnpn.in 

Unit 2 Biodiversity and Conservation: 24 

 Energy Resources: Biomass, firewood, and biofuels are derived from biodiversity. 

 Raw Materials for Industries: Rubber, cotton, silk, and bamboo are used in manufacturing. 

 Tourism and Ecotourism: Wildlife and natural parks attract tourists, generating revenue. 

Example: Sundarbans, Kaziranga, Western Ghats. 

Importance: Biodiversity directly contributes to national economy, livelihoods, food security, and 

industrial growth. 

 

3. Social Services 

Definition: Social services are benefits that biodiversity provides to improve human quality of life and 

cultural well-being. 

Functions and Examples: 
 Cultural and Religious Significance: Many species and landscapes are sacred or symbolic in 

religions. 

Example: Peepal tree, rivers like Ganga, and elephants in Hinduism. 

 Recreation and Leisure: Parks, forests, and wildlife sanctuaries provide spaces for relaxation and 

social interaction. 

 Community Identity and Traditional Knowledge: Indigenous communities depend on local 

biodiversity for customs, food, and rituals. 

Example: Sacred groves in Meghalaya and Karnataka. 

 Disaster Mitigation: Ecosystems protect communities from floods, cyclones, and soil erosion. 

          Example: Mangroves in Sundarbans buffer storm surges. 

Importance: Social services enhance cultural identity, recreation, and safety, ensuring human well-

being. 

 

4. Ethical Services 

Definition: Ethical services are derived from the moral responsibility of humans to protect nature and 

other species. 

Functions and Examples: 

 Intrinsic Value of Life: Every species has a right to exist, independent of human use. 

 Intergenerational Responsibility: Protecting biodiversity for future generations. 

 Conservation Ethics: Encourages sustainable use and protection of endangered species. 

Example: Tiger conservation under Project Tiger. 

 Animal Rights: Ethical treatment of wild and domestic species. 

Importance: Ethical services promote responsible behavior, sustainable development, and moral 

obligation towards biodiversity. 

 

5. Aesthetic Services 

Definition: Aesthetic services are derived from the beauty, inspiration, and enjoyment of nature. 

Functions and Examples: 
 Scenic Beauty: Forests, mountains, rivers, and waterfalls inspire peace and relaxation. 

Example: Western Ghats, Himalayas, Sundarbans mangroves. 

 Art, Literature, and Photography: Biodiversity inspires paintings, poems, and photography. 

 Gardens and Landscaping: Use of ornamental plants, flowers, and trees. 

Example: Lalbagh Botanical Garden (Bangalore), Mughal gardens. 

 Meditation and Spiritual Experiences: Natural settings promote mental well-being and meditation. 

 Importance: Aesthetic services improve human mental health, creativity, and cultural 

enrichment. 

 

6. Informational / Scientific Value 

Definition: Informational services are benefits that ecosystems provide for research, education, and 

knowledge generation. 

Functions and Examples: 

 Scientific Research: Study of species interactions, genetics, and ecosystem functioning. 

Example: Ecological studies of tiger habitats, wetland ecosystems. 
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 Educational Value: Biodiversity used in schools, colleges, and field studies for environmental 

education. 

Example: Botanical gardens, wildlife reserves, and nature trails. 

 Genetic Resources: Provides material for biotechnology, agriculture, and breeding programs. 

Example: Wild relatives of crops used for improving pest resistance. 

 Indicator of Environmental Health: Species like amphibians indicate ecosystem health. 

 Innovation and Technology: Inspiration for biomimicry and sustainable technologies. 

Example: Lotus leaf structure inspires self-cleaning surfaces. 

Importance: Informational services are crucial for research, innovation, environmental monitoring, 

and informed decision-making. 

 

 Environmental Pollution: Types, causes, effects and controls:  
Environmental Pollution 

         Environmental pollution is the introduction of harmful substances or contaminants into the 

environment (air, water, soil, or sound), causing adverse effects on human health, ecosystems, and the 

biosphere. Pollution can be natural (volcanic eruptions, forest fires) or anthropogenic (human-

induced, e.g., industries, vehicles). 

Major Types of Environmental Pollution: 

1. Air Pollution 

           Air pollution is the presence of harmful gases, particulate matter, or biological molecules in the 

atmosphere at concentrations that endanger human health, animals, plants, and the environment. 

Major Pollutants: 

 Gaseous pollutants: CO₂, CO, SO₂, NOx, O₃, VOCs (volatile organic compounds). 

 Particulate matter: Dust, smoke, soot, fly ash, aerosols. 

 Biological pollutants: Pollen, bacteria, viruses, fungal spores. 

Causes of Air Pollution: 

1. Industrial Emissions: Factories release CO₂, SO₂, NOx, and particulate matter. 

2. Vehicle Exhaust: Cars, trucks, buses emit CO, NOx, hydrocarbons, and PM. 

3. Burning of Fossil Fuels: Coal, oil, and natural gas combustion for energy. 

4. Agricultural Activities: Use of fertilizers and pesticides releases NH₃ and CH₄. 

5. Natural Causes: Volcanic eruptions, dust storms, forest fires. 

Effects of Air Pollution: 

 Human Health: Respiratory problems (asthma, bronchitis), cardiovascular diseases, lung cancer. 

 Animals: Respiratory distress, habitat degradation. 

 Plants: Reduced photosynthesis, acid rain damages leaves. 

 Climate Change: Greenhouse gases (CO₂, CH₄) cause global warming. 

 Ozone Layer Depletion: CFCs and halons lead to UV radiation exposure. 

Control Measures: 

 Technological: Installation of scrubbers, electrostatic precipitators, catalytic converters. 

 Renewable Energy: Use of solar, wind, and hydroelectric energy instead of fossil fuels. 

 Legislative: Air (Prevention and Control of Pollution) Act, 1981; emission standards. 

 Afforestation: Planting trees to absorb CO₂ and reduce dust. 

 Public Awareness: Reduce vehicular use, promote public transport. 

 

2. Water Pollution 

          Water pollution is the contamination of water bodies (rivers, lakes, oceans, groundwater) with 

harmful substances that adversely affect aquatic life, human health, and ecosystem functioning. 

Major Pollutants: 

Chemical pollutants: Pesticides, fertilizers, heavy metals (Hg, Pb, Cd). 

Biological pollutants: Pathogenic bacteria, viruses, protozoa. 

Physical pollutants: Plastic waste, sediments, oil spills. 

Causes of Water Pollution: 

1. Industrial Effluents: Discharge of chemicals, dyes, heavy metals into rivers. 

2. Domestic Sewage: Untreated sewage contaminates water bodies. 
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3. Agricultural Runoff: Fertilizers, pesticides, and herbicides enter water sources. 

4. Oil Spills: Accidental leakage during transport or drilling. 

5. Marine Dumping: Plastics, heavy metals, and radioactive waste. 

6. Natural Causes: Soil erosion, floods carrying sediments and debris. 

Effects of Water Pollution: 

 Human Health: Waterborne diseases (cholera, dysentery, hepatitis), heavy metal toxicity. 

 Aquatic Life: Oxygen depletion, fish kills, biodiversity loss. 

 Ecosystem: Eutrophication due to excess nutrients → algal blooms → dead zones. 

 Economic Impact: Loss of fisheries, tourism, and potable water. 

Control Measures: 

 Treatment of Wastewater: Sewage treatment plants, industrial effluent treatment. 

 Legislative Measures: Water (Prevention and Control of Pollution) Act, 1974. 

 Sustainable Agriculture: Reduce chemical fertilizers and pesticides. 

 Awareness Programs: Reduce plastic disposal, promote water conservation. 

 Restoration of Wetlands: Wetlands naturally filter and purify water. 

 

3. Soil Pollution 

             Soil pollution is the degradation of soil quality by chemical, physical, or biological 

contaminants, leading to reduced fertility and ecosystem health. 

Major Pollutants: 

Chemical pollutants: Pesticides, herbicides, heavy metals (lead, cadmium, mercury), industrial 

chemicals. 

Physical pollutants: Plastics, construction debris, electronic waste. 

Biological pollutants: Pathogens, invasive microbes. 

Causes of Soil Pollution: 

1. Agricultural Practices: Excessive use of pesticides, herbicides, and chemical fertilizers. 

2. Industrial Waste: Heavy metals, toxic chemicals, and sludge dumped on land. 

3. Urbanization: Construction debris, plastics, untreated sewage disposal. 

4. Mining Activities: Removal of topsoil, release of toxic metals. 

5. Deforestation: Soil erosion and nutrient loss. 

Effects of Soil Pollution: 

 Loss of Soil Fertility: Decline in crop yield due to nutrient depletion. 

 Contamination of Food Chain: Heavy metals enter plants → animals → humans. 

 Ecosystem Disruption: Decline of soil microorganisms, nutrient cycling affected. 

 Health Risks: Toxic chemicals can cause cancers, neurological disorders, reproductive problems. 

Control Measures: 

 Sustainable Farming: Use of organic fertilizers, crop rotation, and integrated pest management 

(IPM). 

 Industrial Waste Management: Proper disposal and treatment of industrial effluents. 

 Legislation: Solid Waste Management Rules, 2016; Prevention of Pollution Acts. 

 Afforestation and Green Cover: Reduce erosion and restore soil health. 

 Public Awareness: Reduce littering, recycling, composting organic waste. 

 

4. Noise Pollution 

           Noise pollution is the unwanted or harmful sound that interferes with normal human, animal, and 

environmental activities. It affects physical and mental health and disrupts ecosystems. 

Major Sources: 

 Transport: Road traffic, trains, airplanes. 

 Industrial Noise: Factories, machinery, construction activities. 

 Urbanization: Loudspeakers, music systems, public events. 

 Household Sources: Electrical appliances, generators, kitchen equipment. 

Effects of Noise Pollution: 

 Human Health: Hearing loss, stress, hypertension, sleep disorders, reduced concentration. 

 Psychological Effects: Anxiety, irritability, depression, decreased productivity. 
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 Impact on Wildlife: Disrupts communication, mating, and migration patterns. 

o Example: Birds may avoid noisy areas, marine mammals affected by sonar. 

 Environmental Impact: Can disturb natural behavior and ecological balance. 

Control Measures: 

 Urban Planning: Design roads and industrial zones to reduce noise exposure. 

 Use of Noise Barriers: Soundproof walls, green belts, vegetation buffers. 

 Regulation and Legislation: Noise Pollution (Regulation and Control) Rules, 2000 in India. 

 Technology Solutions: Low-noise vehicles, industrial machinery, and quieter construction 

equipment. 

 Public Awareness: Avoid loud music, use ear protection, promote noise etiquette. 

 

 Nuclear Hazards and Human Health Risks 

Definition: Nuclear hazards refer to the dangers posed by radioactive substances and nuclear energy, 

including accidents at nuclear power plants, improper disposal of radioactive waste, nuclear explosions, 

and exposure to ionizing radiation. These hazards can have long-term and severe impacts on human 

health, ecosystems, and the environment. 

Key Sources of Nuclear Hazards: 
1. Nuclear Power Plants: Accidents like Chernobyl (1986), Fukushima (2011). 

2. Nuclear Weapons: Explosions release massive radiation (Hiroshima, Nagasaki, 1945). 

3. Radioactive Waste: Improper disposal from hospitals, industries, and research facilities. 

4. Mining of Radioactive Materials: Uranium and thorium mining releases radioactive dust. 

5. Medical and Industrial Radiation: X-rays, radiotherapy, industrial radiography if improperly 

handled. 

 

1. Types of Nuclear Hazards 

A. Ionizing Radiation Hazards 

Radiation that carries enough energy to remove electrons from atoms, creating ions. 

Types: Alpha (α), Beta (β), Gamma (γ), X-rays, Neutrons. 

 Alpha particles: Low penetration, harmful if ingested/inhaled. 

 Beta particles: Can penetrate skin, damaging tissues. 

 Gamma rays: Highly penetrating, can damage internal organs. 

B. Nuclear Accidents and Explosions 

Accidnts at nuclear facilities release large amounts of radioactive isotopes. 

Examples: Chernobyl, USSR (1986): Release of iodine-131, cesium-137. 

Fukushima, Japan (2011): Hydrogen explosions after tsunami. 

Effects: Long-term contamination of soil, water, and air; radiation sickness. 

C. Radioactive Contamination 

Contamination of land, water, and food chains by radioactive substances. 

Example: Cesium and strontium deposited in soil → absorbed by crops → enter humans. 

 

2. Human Health Risks 

Exposure to nuclear radiation can cause acute and chronic health problems, depending on dose, 

duration, and type of radiation. 

A. Acute Effects (Short-term, High Dose) 

1. Radiation Sickness (Acute Radiation Syndrome): Symptoms: Nausea, vomiting, diarrhea, 

fatigue, skin burns. Cause: High exposure in a short time (e.g., nuclear explosion). 

2. Death: Extremely high doses (>5 Gy) can be fatal within days. 

3. Skin and Tissue Damage: Radiation burns and ulceration. 

B. Chronic Effects (Long-term, Low Dose) 

1. Cancer: Leukemia, thyroid cancer, breast cancer, lung cancer. 

             Example: Chernobyl survivors showed higher thyroid cancer incidence. 

2. Genetic Mutations: Mutations in DNA can be passed to future generations, causing birth defects. 

             Example: Congenital abnormalities in children of exposed parents. 

3. Reproductive Health Issues: Infertility, miscarriages, stillbirths. 
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4. Cardiovascular and Other Disorders: Radiation increases risk of heart disease, cataracts, and 

organ damage. 

5. Psychological and Social Impact: Anxiety, depression, stigma in communities living near 

contaminated zones. 

 

3. Environmental and Ecological Risks 

 Bioaccumulation: Radioactive isotopes accumulate in plants and animals → enter food chain. 

 Soil Contamination: Long-lived isotopes like cesium-137 and strontium-90 remain for decades. 

 Water Contamination: Radioactive fallout enters rivers and groundwater → affects drinking water 

and aquatic life. 

 Ecosystem Disruption: Species die off or migrate due to radiation, altering ecological balance. 

 

4. Major Nuclear Hazards Examples 

Event Year Place Consequences 

Chernobyl 1986 Ukraine 4000+ deaths, thyroid cancer epidemic, large area contaminated 

Fukushima 2011 Japan Tsunami-triggered reactor meltdown, radioactive water leakage 

Hiroshima & Nagasaki 1945 Japan Instant death, radiation sickness, long-term genetic effects 

Three Mile Island 1979 USA Partial reactor meltdown, radioactive release 

 

5. Control and Safety Measures 

A. Prevention and Safety Protocols 

1. Nuclear Plant Safety: Advanced reactor design, containment buildings, redundant safety systems. 

2. Radiation Monitoring: Continuous measurement of radioactive levels in air, water, and soil. 

3. Waste Management: Proper disposal, deep geological storage, treatment of low-, medium-, and 

high-level waste. 

4. Emergency Preparedness: Evacuation plans, radiation shelters, emergency medical facilities. 

B. Protective Measures for Humans 

1. Radiation Shielding: Lead aprons, concrete walls, protective clothing. 

2. Distance and Time Control: Minimize exposure duration and maintain safe distance. 

3. Potassium Iodide (KI) Tablets: Prevent thyroid absorption of radioactive iodine. 

4. Regular Health Screening: Early detection of radiation-induced diseases. 

 

C. Legislative and Policy Measures 

 Atomic Energy Act, 1962 (India): Regulates nuclear energy and safety. 

 International Atomic Energy Agency (IAEA): Global nuclear safety standards. 

 Convention on Nuclear Safety (CNS): Ensures safe operation of nuclear power plants. 

 

6. Key Takeaways 

1. Nuclear hazards are highly dangerous due to their long-term, cumulative, and sometimes 

irreversible impacts. 

2. Human exposure can lead to acute radiation syndrome, cancers, genetic mutations, and 

psychological effects. 

3. Environmental contamination affects soil, water, air, and food chains, causing ecological 

imbalance. 

4. Strict safety measures, preventive technologies, legislation, and awareness are essential to 

minimize risks. 

5. Nuclear disasters have global repercussions, as radioactive fallout can cross borders. 
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 Solid Waste Management (SWM) 

           Solid Waste Management is the process of collecting, treating, and disposing of solid wastes in a 

manner that is safe, environmentally sustainable, and economically viable, reducing hazards to 

humans, animals, and ecosystems. 

Solid waste includes any discarded materials from human activity that are non-liquid, such as 

household garbage, industrial waste, biomedical waste, e-waste, and construction debris. 

Importance of Solid Waste Management: 

 Prevents environmental pollution (air, water, soil). 

 Reduces spread of diseases and vector-borne infections. 

 Conserves resources through recycling and composting. 

 Enhances urban aesthetics and quality of life. 

 Supports sustainable development and public health. 

 

1. Sources of Solid Waste 

 Domestic / Household Waste: 

Food scraps, vegetable peels, plastics, paper, old clothes, broken furniture. 

Example: Kitchen garbage in cities like Delhi or Mumbai. 

 Industrial Waste: 

Manufacturing by-products, chemicals, metal scraps, ash, sludge. 

Example: Steel industry generates slag; chemical industry produces toxic residues. 

 Agricultural Waste: 

Crop residues, straw, husks, animal manure. 

Example: Rice husks and wheat straw from Punjab and Haryana farms. 

 Biomedical Waste: 

Hospital and healthcare facility waste: syringes, bandages, infectious material. 

Example: Used needles, laboratory cultures, discarded medicines. 

 E-Waste (Electronic Waste): 

Discarded electronic appliances: computers, mobile phones, batteries. 

Example: Old computers in offices, smartphones replaced by new models. 

 Construction & Demolition Waste: 

Concrete, bricks, wood, rubble from construction and demolition sites. 

Example: Debris from building sites in urban cities. 

 

2. Classification of Solid Waste 

1. Biodegradable / Organic Waste: Decomposes naturally; includes kitchen waste, leaves, paper. 

Example: Vegetable peelings, fruit waste. 

2. Non-biodegradable / Inorganic Waste: Does not decompose easily; includes plastics, glass, metals. 

Example: Plastic bags, bottles, metal cans. 

3. Hazardous Waste: Toxic, chemically reactive, or infectious material. 

Example: Industrial chemicals, pesticides, biomedical waste. 

4. Municipal Solid Waste (MSW): Waste generated by households, offices, markets, streets. 

Example: Mixed garbage collected by municipal authorities. 

5. E-Waste: Discarded electronic devices containing metals and chemicals. 

 

3. Problems / Effects of Improper Solid Waste Management 

A. Environmental Effects: 

Air Pollution: Burning waste emits CO₂, SO₂, and toxic fumes. 

Water Pollution: Leachate from landfills contaminates groundwater. 

Soil Pollution: Toxic metals and chemicals degrade soil quality. 

Climate Change: Methane emission from decomposing organic waste contributes to greenhouse gases. 

B. Human Health Risks: 

Vector-borne diseases: Mosquitoes, flies, and rats breed in garbage. 

Respiratory problems: Dust and smoke from burning waste cause asthma and bronchitis. 

Infections: Pathogens from biomedical waste cause diseases. 
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C. Aesthetic & Social Issues: 

Bad odor, visual pollution, reduced urban aesthetics. 

Reduced property values in garbage-filled areas. 

 

4. Solid Waste Management Methods 

A. Waste Minimization / Source Reduction: 

Reduce, Reuse, Recycle (3Rs): Reduce: Avoid single-use plastics, use minimal packaging. Reuse: Use 

old containers, clothes, and materials repeatedly. Recycle: Convert waste into raw materials. 

Significance: Reduces waste generation and conserves resources. 

B. Collection and Segregation: 

Collection: Door-to-door collection by municipalities or private agencies. Segregation: Sorting waste into 

biodegradable, non-biodegradable, and hazardous waste. Significance: Facilitates recycling, composting, 

and safe disposal. 

C. Treatment / Processing Techniques: 

1. Composting: 

 Biodegradable waste converted into organic manure. 

 Methods: Pit composting, vermicomposting. 

 Example: Kitchen waste → compost → fertilizer for gardens. 

2. Recycling: 

 Conversion of waste materials into new products. 

 Example: Plastic bottles → recycled into bags; paper → recycled into notebooks. 

3. Incineration / Thermal Treatment: 

 Burning of waste at high temperatures. 

 Advantages: Reduces volume of waste, can generate energy (waste-to-energy plants). 

 Disadvantages: Air pollution if not controlled. 

4. Biogas Generation: 

 Organic waste used in anaerobic digesters to produce methane. 

 Example: Cow dung or kitchen waste → biogas for cooking. 

D. Safe Disposal / Landfills: 

 Engineered Landfills: Wastes buried in a controlled environment with liners and leachate 

collection. 

 Open Dumps: Uncontrolled dumping; causes pollution and health hazards. 

 Significance: Prevents environmental contamination if properly managed. 

E. Hazardous Waste Management: 

 Biomedical Waste: Incineration, autoclaving, and chemical treatment. 

 E-Waste: Dismantling, recycling of metals, and proper disposal of hazardous components. 

 

5. Legislative Measures and Policies in India 

 Municipal Solid Waste Management Rules, 2016: Mandatory segregation at source, composting, 

recycling. 

 Plastic Waste Management Rules, 2016: Ban on single-use plastics, recycling mandate. 

 Bio-medical Waste Management Rules, 2016: Safe collection, segregation, and disposal of 

hospital waste. 

 E-Waste Management Rules, 2016: Producer responsibility for e-waste collection and recycling. 

 

6. Modern Approaches and Innovations 

1. Smart Bins & IoT-based Waste Management: Sensors monitor bin levels and optimize collection 

routes. 

2. Waste-to-Energy Plants: Converts MSW into electricity, reducing landfill use. 

3. Community Participation Programs: Awareness drives, citizen involvement in segregation and 

recycling. 

4. Circular Economy: Waste materials reintroduced into production cycles, minimizing disposal. 

 

7. Key Takeaways 
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1. Solid waste management is critical for public health, environmental protection, and sustainable 

development. 

2. Segregation, recycling, composting, and safe disposal are interlinked steps in effective SWM. 

3. Legislation, technology, and public participation together can solve the urban solid waste crisis. 

4. Future focus: Zero waste cities, renewable energy from waste, and resource recovery. 

 

 Control measures of urban and industrial waste.  

Control Measures of Urban and Industrial Waste 

Definition: Urban and industrial wastes are by-products of human settlements and industrial activities. 

If not managed properly, they cause environmental pollution, public health hazards, and ecological 

imbalance. Effective control measures focus on prevention, treatment, recycling, and safe disposal. 

 

I. Urban Waste Control Measures 

Urban waste mainly includes municipal solid waste (MSW), sewage, construction and demolition 

waste, and biomedical waste. 

1. Waste Minimization at Source (Reduce, Reuse, Recycle) 

 Reduce: Minimize generation of waste by avoiding single-use plastics, promoting digital 

communication. 

 Reuse: Old containers, clothes, paper, and packaging materials are reused instead of being 

discarded. 

 Recycle: Convert paper, plastics, glass, and metals into raw materials for new products. 

Example: Plastic bottles recycled into bags; newspapers reused as packing material. 

Significance: Reduces landfill burden, conserves resources, and lowers environmental footprint. 

2. Segregation of Waste 

 At Source: Households separate biodegradable, non-biodegradable, and hazardous waste. 

 At Municipal Level: Waste is further processed for composting, recycling, or safe disposal. 

Significance: Reduces contamination, improves recycling efficiency, and minimizes health risks. 

3. Composting and Bio-gas Plants 

 Composting: Converts organic kitchen waste and garden waste into nutrient-rich manure. 

 Vermicomposting: Uses earthworms to decompose organic matter. 

 Biogas Generation: Anaerobic digestion of organic waste produces methane used as fuel. 

Example: Community composting in housing societies of Bangalore and Pune. 

4. Waste-to-Energy Technologies 

 Incineration of municipal solid waste produces electricity. 

 Reduces volume of waste, decreases landfill use, and generates renewable energy. 

Example: Timarpur, Delhi’s waste-to-energy plant processes 1000 tons/day of MSW. 

5. Safe Landfilling 

 Engineered Landfills: Waste is buried with liners and leachate collection systems to prevent 

groundwater contamination. 

 Sanitary Landfills: Proper compaction and daily cover with soil reduce odor, pests, and vector-

borne diseases. 

6. Public Awareness and Participation 

 Education campaigns to encourage source segregation, recycling, and composting. 

 Community participation improves efficiency of waste collection and disposal. 

Example: Swachh Bharat Abhiyan promotes citizen involvement in urban sanitation. 

7. Legislative Measures 

 Municipal Solid Waste Management Rules, 2016: Segregation at source, recycling, composting 

mandatory. 

 Plastic Waste Management Rules, 2016: Ban on single-use plastics; extended producer 

responsibility. 

 Bio-medical Waste Management Rules, 2016: Safe collection, segregation, and disposal of 

hospital waste. 

 

 



 

                                                                        
                                                         KLE Society’s Commerce Degree College Akol road, Nipani 

                                                    Mr. Ravi Poojeri (Principal) 
For More Notes Visit us: www.klecdcnpn.in 

Unit 2 Biodiversity and Conservation: 32 

II. Industrial Waste Control Measures 

Industrial waste includes solid, liquid, and gaseous wastes produced by manufacturing, processing, and 

mining activities. 

1. Waste Minimization and Cleaner Production 

 Adopt clean technologies that reduce waste generation at the source. 

 Use raw materials efficiently and replace hazardous chemicals with safer alternatives. 

Example: Textile industries using water-efficient dyeing methods. 

2. Recycling and Reuse of Industrial Waste 

 Reuse metal scraps, paper, plastics, and glass in production processes. 

 Convert hazardous chemical by-products into safe raw materials or energy. 

Example: Steel industry slag used in cement and road construction. 

3. Treatment of Industrial Effluents 

 Physical Treatment: Filtration, sedimentation, and centrifugation remove solids. 

 Chemical Treatment: Neutralization, precipitation, oxidation to remove toxic chemicals. 

 Biological Treatment: Aerobic and anaerobic processes break down organic pollutants. 

Example: CETPs (Common Effluent Treatment Plants) in Gujarat textile clusters. 

4. Air Pollution Control 

 Use scrubbers, filters, electrostatic precipitators, and catalytic converters to reduce emissions. 

 Shift to renewable energy to reduce fossil fuel use. 

Example: Cement factories install bag filters to trap particulate matter. 

5. Hazardous Waste Management 

 Collect, store, and treat hazardous solid and liquid waste safely. 

 Deep geological disposal, incineration, or chemical neutralization for hazardous waste. 

Example: Chlor-alkali plants neutralizing toxic effluents before discharge. 

6. Zero Liquid Discharge (ZLD) and Industrial Symbiosis 

 ZLD ensures no untreated wastewater is discharged; water is recycled within the plant. 

 Industrial symbiosis: One industry’s waste becomes another’s raw material. 

Example: Sugar mills providing bagasse to paper and biofuel industries. 

7. Legal and Regulatory Framework 

 Environment Protection Act, 1986: Empowers the government to regulate industrial waste. 

 Water (Prevention and Control of Pollution) Act, 1974: Regulates industrial effluents. 

 Air (Prevention and Control of Pollution) Act, 1981: Regulates air emissions from industries. 

 Hazardous Waste (Management and Handling) Rules, 1989: Safe handling and disposal of 

hazardous waste. 

 

III. Modern Approaches and Innovations 

1. Integrated Waste Management (IWM): Combines source reduction, segregation, recycling, 

treatment, and disposal. 

2. Smart City Initiatives: IoT-enabled bins, GPS-based waste collection, real-time monitoring. 

3. Circular Economy Models: Industrial and urban wastes converted into valuable resources. 

4. Public-Private Partnerships (PPP): Improve efficiency in waste collection, treatment, and energy 

recovery. 

 

 Pollution case studies. 

Pollution Case Studies in India 

India has faced severe environmental pollution due to industrialization, urbanization, population 

growth, and unplanned development. These case studies highlight the sources, causes, impacts, and 

lessons learned. 

1. Bhopal Gas Tragedy (1984) – Air Pollution Case Study 

Location: Bhopal, Madhya Pradesh 

Pollutant: Methyl Isocyanate (MIC) gas 

Source: Union Carbide pesticide plant 

Causes: 

 Leakage of toxic gas due to poor maintenance and safety protocols. 
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 Storage of MIC without proper containment and warning systems. 

 Lack of emergency preparedness and training for workers. 

Impacts: 

 Immediate: ~3,800 deaths within days; over 200,000 injured. 

 Long-term: Respiratory disorders, eye problems, neurological damage, genetic mutations. 

 Environmental: Soil and water contamination around the plant. 

Control Measures / Lessons Learned: 

 Strengthened industrial safety regulations. 

 Introduction of Environmental Protection Act, 1986. 

 Emphasis on community awareness and disaster preparedness. 

 

2. Taj Trapezium Pollution (Agra) – Air Pollution Case Study 

Location: Taj Mahal, Agra, Uttar Pradesh 

Pollutants: Sulfur dioxide (SO₂), particulate matter (PM), nitrogen oxides (NOₓ) 

Sources: Thermal power plants, vehicular emissions, industries 

Causes: 

 High industrial activity and coal-based power plants in the region. 

 Increase in vehicle density and unregulated emissions. 

Impacts: 

 Yellowing and corrosion of Taj Mahal marble due to acid rain. 

 Health risks: respiratory illnesses in local population. 

 Environmental: damage to flora in the Taj Trapezium Zone (TTZ). 

Control Measures: 

 Supreme Court-mandated TTZ emission control measures. 

 Phasing out of coal-fired plants near the Taj Mahal. 

 Promotion of CNG vehicles and cleaner fuels. 

 

3. Yamuna River Pollution – Water Pollution Case Study 

Location: Delhi & Uttar Pradesh 

Pollutants: Domestic sewage, industrial effluents, agricultural runoff 

Causes: 

 Untreated sewage discharge from urban settlements. 

 Industrial effluents containing heavy metals and chemicals. 

 Encroachment on riverbanks reducing natural filtration. 

Impacts: 

 Depletion of dissolved oxygen; fish mortality. 

 Spread of waterborne diseases: cholera, diarrhea, hepatitis. 

 Loss of cultural and ecological value of the river. 

Control Measures: 

 Yamuna Action Plan (YAP I & II): Sewage treatment plants and river cleaning projects. 

 Implementation of Zero Liquid Discharge (ZLD) in industries. 

 Awareness campaigns to reduce domestic pollution. 

 

4. Delhi Air Pollution (Smog) – Urban Air Pollution Case Study 

Location: Delhi NCR 

Pollutants: PM2.5, PM10, NO₂, SO₂, CO, ozone 

Sources: Vehicles, industries, construction dust, crop residue burning 

Causes: 

 Rapid urbanization and vehicle growth. 

 Stubble burning in neighboring states (Punjab, Haryana). 

 Weak enforcement of emission standards. 

Impacts: 

 Health: Respiratory disorders, cardiovascular diseases, premature deaths. 

 Environmental: Reduced visibility, acid rain, crop damage. 
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 Economic: Healthcare costs, reduced productivity. 

Control Measures: 

 Introduction of BS-VI fuel standards. 

 Ban on diesel generators and old vehicles in Delhi. 

 Promotion of public transport, metro, and electric vehicles. 

 

5. Silent Valley Case – Forest and River Pollution / Environmental Conservation 

Location: Kerala 

Issue: Hydroelectric project threatening pristine tropical rainforest and river ecosystem 

Causes: 

 Government proposal to construct a dam for hydroelectric power. 

 Risk of submerging biodiversity-rich areas. 

Impacts: 

 Loss of endemic flora and fauna. 

 Threat to local tribal communities. 

 Ecosystem disruption: river flow and habitat fragmentation. 

Control Measures: 

 Public protest and activism led by ecologists like Dr. Salim Ali. 

 Government abandoned the project; declared Silent Valley as National Park (1985). 

 Lesson: Environmental Impact Assessment (EIA) is crucial. 

 

6. Minamata-like Mercury Pollution (Kodaikanal, Tamil Nadu) – Industrial Hazard 

Location: Kodaikanal, Tamil Nadu 

Pollutant: Mercury from thermometer factory 

Source: Industrial waste dumping 

Causes: 

 Improper disposal of mercury-laden industrial waste in rivers and soil. 

 Lack of monitoring by authorities. 

Impacts: 

 Mercury contamination in soil and water. 

 Health risks: neurological disorders, kidney damage, tremors. 

 Bioaccumulation in fish → human consumption risk. 

Control Measures: 

 Cleanup and proper disposal of mercury waste. 

 Court-mandated compensation and stricter industrial regulations. 

 Promotion of eco-friendly alternatives in industries. 

 

7. Okhla Sewage Treatment Plant & Industrial Waste – Delhi NCR 

 Sewage and industrial effluents from Okhla polluting Yamuna and surrounding areas. 

 Issues: Waterborne diseases, algal blooms, loss of aquatic biodiversity. 

 Measures: Upgradation of STPs, ZLD for industries, public awareness campaigns. 

 

8. Visakhapatnam Gas Leak (LG Polymers) – Industrial Hazard (2020) 

Location: Visakhapatnam, Andhra Pradesh 

Pollutant: Styrene gas 

Source: Plastic manufacturing plant 

Impacts: 

 Respiratory distress, nausea, skin irritation in ~1,000 people. 

 Evacuation of nearby villages. 

 Highlighted urban-industrial proximity risks. 

Control Measures: 

 Emergency response and evacuation protocols. 

 Court-directed environmental audit and stricter regulations. 
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Lessons from Pollution Case Studies 

1. Importance of Monitoring: Continuous monitoring of air, water, and soil quality is essential. 

2. Industrial Safety: Strict enforcement of safety regulations and disaster preparedness. 

3. Public Awareness: Community participation reduces pollution generation and promotes 

environmental ethics. 

4. Legislation: Strong laws like Environment Protection Act, Air & Water Acts, Hazardous 

Waste Rules are essential. 

5. Sustainable Practices: Clean technologies, waste recycling, green fuel use, and sustainable urban 

planning are vital. 

6. Environmental Impact Assessment (EIA): Mandatory before industrial or urban projects. 

7. Polluter Pays Principle: Industries responsible for pollution must bear remediation costs. 

 

 

 

Unit- II 

Biodiversity and Conservation 

Genetic Diversity 

1. What does genetic diversity refer to? 

a) Variety of ecosystems in a region 

b) Variety of genes within a species 

c) Number of species in a habitat 

d) Climate variations 

Answer: b) Variety of genes within a species 

2. Why is genetic diversity important for species? 
a) Reduces population size 

b) Helps adaptation to environmental changes 

c) Prevents photosynthesis 

d) Encourages monoculture 

Answer: b) Helps adaptation to environmental changes 

3. Low genetic diversity can lead to: 
a) Higher disease resistance 

b) Vulnerability to extinction 

c) Increased productivity 

d) Stable ecosystems 

Answer: b) Vulnerability to extinction 

4. Which of the following is an example of genetic diversity in crops? 
a) Rice varieties in India 

b) Desert ecosystem 

c) Coral reef species 

d) Amazon rainforest 

Answer: a) Rice varieties in India 

5. Threats to genetic diversity include: 
a) Habitat destruction 

b) Pollution 

c) Invasive species 

d) All of the above 

Answer: d) All of the above 
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Species Diversity 

6. Species diversity refers to: 
a) Variety of genes in an individual 

b) Variety of species within a region or 

ecosystem 

c) Diversity of mountains and rivers 

d) Climate variations 

Answer: b) Variety of species within a region 

or ecosystem 

7. Species richness means: 

a) Total number of individuals of one species 

b) Number of species in a given area 

c) Genetic makeup of species 

d) Climate variability 

Answer: b) Number of species in a given area 

8. Species evenness refers to: 

a) Distribution of individuals among species 

b) Number of genes in a species 

c) Ecosystem productivity 

d) Soil fertility 

Answer: a) Distribution of individuals among 

species 

9. Which of the following is an example of 

species diversity in India? 
a) Over 1,02,718 animal species 

b) Monoculture wheat field 

c) Desert sand dunes 

d) Glacier ice 

Answer: a) Over 1,02,718 animal species 

10. Coral reefs are considered: 
a) Genetically diverse 

b) Species-rich marine ecosystems 

c) Low species diversity areas 

d) Desert ecosystems 

Answer: b) Species-rich marine ecosystems 

11. Importance of species diversity includes: 
a) Ecosystem stability 

b) Productivity 

c) Ecosystem services like pollination 

d) All of the above 

Answer: d) All of the above 

12. Which of the following is a threat to species 

diversity? 
a) Deforestation 

b) Climate change 

c) Invasive alien species 

d) All of the above 

Answer: d) All of the above 

13. Fragmentation of habitats causes: 
a) Increase in species diversity 

b) Reduction in species diversity 

c) More genetic variation 

d) Improved ecosystem services 

Answer: b) Reduction in species diversity 

14. Rauwolfia serpentina is an example of: 

a) Genetic diversity 

b) Medicinal species diversity 

c) Invasive species 

d) Agricultural crop 

Answer: b) Medicinal species diversity 

15. In-situ conservation includes: 

a) Zoos and botanical gardens 

b) Seed banks 

c) National Parks and Wildlife Sanctuaries 

d) Laboratories 

Answer: c) National Parks and Wildlife 

Sanctuaries 

16. Ex-situ conservation includes: 

a) Biosphere Reserves 

b) Seed banks and zoos 

c) Sacred groves 

d) Forest reserves 

Answer: b) Seed banks and zoos 

17. Wildlife Protection Act (1972) is aimed at: 

a) Promoting industrial growth 

b) Conservation of species diversity 

c) Urban development 

d) Mining activities 

Answer: b) Conservation of species diversity 

18. Chipko movement contributed to: 

a) Genetic engineering 

b) Community participation in forest 

conservation 

c) Mining expansion 

d) Urbanization 

Answer: b) Community participation in forest 

conservation 

19. Which of the following reduces species 

diversity in agricultural fields? 
a) Crop rotation 

b) Monoculture 

c) Mixed cropping 

d) Agroforestry 

Answer: b) Monoculture 
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20. India is considered a mega-diverse country 

because: 
a) It has deserts only 

b) It harbors large number of plant and animal 

species 

c) It has only genetic diversity 

d) It has no species diversity 

Answer: b) It harbors large number of plant 

and animal species 

Ecosystem Diversity 

21. Ecosystem diversity refers to: 
a) Variety of genes within a species 

b) Variety of species within a habitat 

c) Variety of ecosystems in a region or on Earth 

d) Only aquatic ecosystems 

Answer: c) Variety of ecosystems in a region 

or on Earth 

22. Micro-ecosystems are: 
a) Large forests 

b) Oceans 

c) Small-scale ecosystems within larger ones 

d) Deserts 

Answer: c) Small-scale ecosystems within 

larger ones 

23. Example of a wetland ecosystem in India: 
a) Thar Desert        b) Chilika Lake 

c) Western Ghats   d) Himalayas 

Answer: b) Chilika Lake 

24. Which ecosystem protects coastlines from 

storms and tsunamis? 
a) Desert 

b) Mangroves 

c) Grasslands 

d) Alpine meadows 

Answer: b) Mangroves 

25. Ecosystem diversity helps in: 
a) Climate regulation 

b) Habitat provision 

c) Economic benefits 

d) All of the above 

Answer: d) All of the above 

26. Threat to ecosystem diversity includes: 

a) Overexploitation 

b) Pollution 

c) Climate change 

d) All of the above 

Answer: d) All of the above 

27. In-situ conservation of ecosystems 

includes: 
a) Zoos 

b) Aquaria 

c) National Parks 

d) Botanical gardens 

Answer: c) National Parks 

28. Ramsar Convention focuses on: 
a) Forest conservation 

b) Wetlands protection 

c) Wildlife hunting regulation 

d) Desertification control 

Answer: b) Wetlands protection 

Biogeography Zones of India 

29. Which zone is a cold desert with sparse 

vegetation? 

a) Himalayan Zone 

b) Trans-Himalayan Zone 

c) Semi-Arid Zone 

d) Western Ghats 

Answer: b) Trans-Himalayan Zone 

30. Lion-tailed macaque is found in which 

zone? 

a) Thar Desert          b) Western Ghats 

c) North-East India  d) Gangetic Plains 

Answer: b) Western Ghats 

31. One-horned rhinoceros is native to: 
a) Western Ghats 

b) North-East India 

c) Deccan Plateau 

d) Trans-Himalayan Zone 

Answer: b) North-East India 

32. Which zone has hot and dry climate with 

xerophytic plants? 
a) Semi-Arid Zone 

b) Thar Desert / Indian Desert Zone 

c) Coastal Zone 

d) Himalayan Zone 

Answer: b) Thar Desert / Indian Desert Zone  

33. Sundarbans mangroves are part of which 

zone? 
a) Coastal Zone 

b) North-East India 

c) Deccan Plateau 

d) Islands 

Answer: a) Coastal Zone 
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34. Keoladeo National Park represents which 

type of ecosystem? 
a) Grassland      b) Desert 

c) Wetland        d) Marine 

Answer: c) Wetland 

35. Deccan Plateau is known for: 
a) Coral reefs 

b) Black soil and dry deciduous forests 

c) Alpine meadows 

d) Mangroves 

Answer: b) Black soil and dry deciduous 

forests 

Biodiversity Patterns 

36. Species richness generally increases from: 
a) Equator → Poles        b) Poles → Equator 

c) Mountains → Plains  d) Coastal → Inland 

Answer: b) Poles → Equator 

37. Larger areas support more species 

because: 
a) Fewer habitats are available 

b) More ecosystems and resources are present 

c) Species migrate away 

d) Pollution is higher 

Answer: b) More ecosystems and resources are 

present 

38. As altitude increases, biodiversity usually: 

a) Increases                  b) Decreases 

c) Remains constant    d) Fluctuates randomly 

Answer: b) Decreases 

39. Species found only in one region and 

nowhere else are called: 
a) Migratory species 

b) Endemic species 

c) Exotic species 

d) Invasive species 

Answer: b) Endemic species 

40. Which is a biodiversity hotspot in India?  
a) Thar Desert          b) Western Ghats 

c) Deccan Plateau    d) Gangetic Plain 

Answer: b) Western Ghats 

Global Biodiversity Hotspots 

41. A biodiversity hotspot must have at least 

how many endemic plant species? 
a) 500       b) 1,000 

c) 1,500    d) 2,000 

Answer: c) 1,500 

42. Biodiversity hotspots must have lost at 

least what percent of original habitat? 
a) 50%   b) 60%    c) 70%    d) 80% 

Answer: c) 70% 

43. How many global biodiversity hotspots are 

recognized worldwide? 
a) 17   b) 36   c) 50   d) 100 

Answer: b) 36 

44. Which of the following is a global 

biodiversity hotspot in India? 

a) Amazon Rainforest 

b) Western Ghats 

c) Sahara Desert 

d) Mediterranean Basin 

Answer: b) Western Ghats 

45. Biodiversity hotspots hold approximately 

what percentage of endemic plants on Earth? 
a) 10%    b) 25%   c) 50%   d) 75% 

Answer: c) 50% 

46. Indo-Burma hotspot is located in: 

a) North-East India and Myanmar 

b) Western Ghats 

c) Nicobar Islands 

d) Himalaya only 

Answer: a) North-East India and Myanmar 

47. Sundalands biodiversity hotspot includes: 

a) Western Ghats 

b) Nicobar Islands 

c) Eastern Himalaya 

d) Indo-Burma 

Answer: b) Nicobar Islands 

48. Himalaya biodiversity hotspot includes: 
a) Only Kashmir 

b) Entire Indian Himalayan region + NE India 

c) Western Ghats 

d) Andaman Islands 

Answer: b) Entire Indian Himalayan region + 

NE India 

Biodiversity Hotspots in India 

49. Shola forests are found in: 
a) Western Ghats 

b) Himalaya 

c) North-East India 

d) Thar Desert 

Answer: a) Western Ghats 
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50. Lion-tailed macaque is endemic to: 
a) Eastern Himalaya  b) Western Ghats 

c) Nicobar Islands     d) Sundarbans 

Answer: b) Western Ghats 

51. Hoolock gibbon is found in: 
a) Himalaya                b) Indo-Burma 

c) Nicobar Islands      d) Western Ghats 

Answer: b) Indo-Burma 

52. Nicobar megapode is found in: 
a) Himalaya             b) Western Ghats 

c) Nicobar Islands   d) North-East India 

Answer: c) Nicobar Islands 

53. Snow leopard is native to: 

a) Western Ghats         b) Himalaya 

c) Sundalands              d) Indo-Burma 

Answer: b) Himalaya 

54. Which hotspot has high rainfall ranging 

from 2000–6000 mm? 
a) Himalaya         b) Western Ghats 

c) Thar Desert     d) Deccan Plateau 

Answer: b) Western Ghats 

55. Threats to biodiversity hotspots include: 
a) Deforestation         b) Climate change 

c) Poaching                d) All of the above 

Answer: d) All of the above 

 

India as a Mega-Biodiversity Nation 

56. India is recognized as one of the mega-

biodiversity nations of the world because it 

harbors: 

a) 2–3% of global biodiversity 

b) 7–8% of global biodiversity 

c) 15% of global biodiversity 

d) 50% of global biodiversity 

Answer: b) 7–8% of global biodiversity 

57. Number of plant species in India is 

approximately: 
a) 20,000    b) 47,000 

c) 60,000    d) 90,000 

Answer: b) 47,000 

58. Number of animal species in India is 

approximately: 

a) 50,000    b) 70,000 

c) 90,000 

d) 1,00,000 

Answer: c) 90,000 

59. Wildlife Protection Act in India was 

enacted in which year? 
a) 1952 

b) 1972 

c) 1982 

d) 2002 

Answer: b) 1972 

60. India’s biodiversity hotspots provide 

important resources for: 
a) Agriculture and fisheries 

b) Medicinal plants 

c) Ecological stability 

d) All of the above 

Answer: d) All of the above 

Endangered Species of India 

61. What is the status of the Bengal Tiger in 

India? 
a) Critically Endangered   b) Endangered 

c) Vulnerable                    d) Least Concern 

Answer: b) Endangered 

62. Which animal is Critically Endangered 

and found in Rajasthan grasslands? 
a) Asiatic Lion                 b) Snow Leopard 

c) Great Indian Bustard   d) Indian Elephant 

Answer: c) Great Indian Bustard 

63. The Indian Elephant is mainly threatened 

by: 
a) Poaching only 

b) Habitat loss and human-wildlife conflict 

c) Pollution only 

d) Climate change only 

Answer: b) Habitat loss and human-wildlife 

conflict 

64. One-horned Rhinoceros is classified as: 
a) Critically Endangered    b) Endangered 

c) Vulnerable                      d) Least Concern 

Answer: c) Vulnerable 

65. Red Panda is native to: 
a) Western Ghats      b) Eastern Himalayas 

c) Nicobar Islands    d) Sundarbans 

Answer: b) Eastern Himalayas 

66. Which aquatic species is endangered in the 

Ganges and Brahmaputra rivers? 
a) Humpback Mahseer  b) Ganges River Dolphin 

c) Indian Python           d) Gharial 

Answer: b) Ganges River Dolphin 
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67. Which reptile is Critically Endangered in 

Chambal and Ganga rivers? 
a) King Cobra     b) Indian Python 

c) Gharial           d) Crocodile 

Answer: c) Gharial 

68. Rauvolfia serpentina (Sarpagandha) is an 

endangered: 

a) Mammal  b) Bird   c) Reptile   d) Plant 

Answer: d) Plant 

69. Major causes of endangerment include: 

a) Habitat loss      b) Poaching 

c) Pollution          d) All of the above 

Answer: d) All of the above 

70. Critically Endangered species face: 
a) Low risk of extinction 

b) Moderate risk of extinction 

c) Extremely high risk of extinction 

d) No risk of extinction 

Answer: c) Extremely high risk of extinction 

Endemic Species of India 

71. Endemic species are those which are: 
a) Found worldwide 

b) Restricted to a particular region 

c) Domesticated animals 

d) Migratory species 

Answer: b) Restricted to a particular region 

72. Lion-tailed Macaque is endemic to: 
a) Himalaya             b) Western Ghats 

c) Nicobar Islands   d) North-East India 

Answer: b) Western Ghats 

73. Nilgiri Tahr is found in: 
a) Nilgiri Hills, Western Ghats  b) Sundarbans 

c) Andaman Islands                   d) Thar Desert 

Answer: a) Nilgiri Hills, Western Ghats 

74. Nicobar Megapode is endemic to: 
a) Western Ghats         b) Nicobar Islands 

c) Eastern Himalayas  d) North-East India 

Answer: b) Nicobar Islands 

75. Purple Frog (Nasikabatrachus 

sahyadrensis) is endemic to: 
a) Himalaya             b) Western Ghats 

c) Nicobar Islands   d) Sundarbans 

Answer: b) Western Ghats 

 

76. Pitcher Plant (Nepenthes khasiana) is 

found in: 
a) Western Ghats 

b) Meghalaya, North-East India 

c) Andaman Islands 

d) Sundarbans 

Answer: b) Meghalaya, North-East India 

77. Red Sandalwood (Pterocarpus santalinus) 

is endemic to: 
a) Western Ghats     b) Andhra Pradesh 

c) Nicobar Islands    d) Himalaya 

Answer: b) Andhra Pradesh 

78. Neoendemics are: 

a) Ancient species now restricted to a small area 

b) Newly evolved species restricted to a region 

c) Widely distributed species 

d) Migratory species 

Answer: b) Newly evolved species restricted to 

a region 

79. Palaeoendemics are: 

a) Ancient species now restricted to a small area 

b) Newly evolved species 

c) Migratory species 

d) Domesticated plants 

Answer: a) Ancient species now restricted to a 

small area 

80. Importance of endemic species includes: 
a) Ecological balance 

b) Scientific research 

c) Cultural and economic value 

d) All of the above 

Answer: d) All of the above 

Habitat Loss 

81. What is the primary threat to biodiversity 

worldwide? 

a) Poaching        b) Pollution 

c) Habitat loss    d) Climate change 

Answer: c) Habitat loss 

82. Habitat loss refers to: 

a) Partial deterioration of habitat 

b) Complete or partial destruction/alteration of 

natural habitats 

c) Splitting habitats into smaller patches 

d) None of the above 

Answer: b) Complete or partial 

destruction/alteration of natural habitats 
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83. Which of the following is a major cause of 

habitat loss in India? 
a) Urbanization 

b) Agriculture expansion 

c) Mining and infrastructure development 

d) All of the above 

Answer: d) All of the above 

84. Which Indian region faces habitat loss due 

to mangrove destruction? 
a) Western Ghats    b) Sundarbans 

c) Himalayas          d) Rajasthan 

Answer: b) Sundarbans 

85. Habitat loss in the Western Ghats affects 

which species? 
a) Snow Leopard   b) Lion-tailed Macaque 

c) Asiatic Lion      d) Ganges River Dolphin 

Answer: b) Lion-tailed Macaque 

86. Urbanization in Mumbai has mainly 

affected: 
a) Desert ecosystems b) Wetlands and mangroves 

c) Alpine forests        d) Grasslands of Rajasthan 

Answer: b) Wetlands and mangroves 

87. Climate change threatens biodiversity by: 

a) Melting glaciers in Himalayas 

b) Rising sea levels affecting islands 

c) Altering rainfall patterns 

d) All of the above 

Answer: d) All of the above 

88. Invasive species like water hyacinth cause: 

a) Increased biodiversity 

b) Habitat loss for native aquatic plants and fish 

c) Protection of wetlands 

d) Climate mitigation 

Answer: b) Habitat loss for native aquatic 

plants and fish 

89. Measures to reduce habitat loss include: 

a) Afforestation 

b) Protected areas 

c) Sustainable land use practices 

d) All of the above 

Answer: d) All of the above 

90. Example of a protected area in India to 

reduce habitat loss: 
a) Kaziranga NP       b) Jim Corbett NP 

c) Silent Valley NP  d) All of the above 

Answer: d) All of the above 

Poaching of Wildlife 

91. Poaching refers to: 
a) Legal hunting of animals 

b) Illegal hunting, killing, or capturing of wild 

animals 

c) Fishing in rivers 

d) Planting trees 

Answer: b) Illegal hunting, killing, or 

capturing of wild animals 

92. Major cause of poaching in India is: 

a) Commercial exploitation 

b) Human-wildlife conflict 

c) Traditional and cultural uses 

d) All of the above 

Answer: d) All of the above 

93. Which of the following species is poached 

for ivory? 
a) Bengal Tiger 

b) Indian Elephant 

c) Snow Leopard 

d) Pangolin 

Answer: b) Indian Elephant 

94. Project Tiger (1973) was launched to: 

a) Protect elephants 

b) Conserve tigers and prevent poaching 

c) Protect pangolins 

d) Afforest Western Ghats 

Answer: b) Conserve tigers and prevent 

poaching 

95. Which species is critically endangered due 

to poaching for scales? 
a) Snow Leopard 

b) Pangolin 

c) Great Indian Bustard 

d) One-horned Rhinoceros 

Answer: b) Pangolin 

96. Anti-poaching measures include: 
a) Legal framework like Wildlife Protection Act 

b) Community involvement 

c) Captive breeding programs 

d) All of the above 

Answer: d) All of the above 

97. Poaching affects ecosystems by: 
a) Increasing food chain stability 

b) Disrupting trophic interactions 

c) Enhancing genetic diversity 

d) Reducing soil erosion 

Answer: b) Disrupting trophic interactions 
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98. Which National Park in Assam is known 

for rhino conservation? 
a) Jim Corbett NP        b) Kaziranga NP 

c) Silent Valley NP     d) Sundarbans NP 

Answer: b) Kaziranga NP 

99. Snow Leopard is poached mainly for: 
a) Horn       b) Fur and bones 

c) Meat       d) Feathers 

Answer: b) Fur and bones 

100. Human-wildlife conflict can lead to: 

a) Habitat expansion 

b) Illegal killing of wildlife 

c) Increased genetic diversity 

d) None of the above 

Answer: b) Illegal killing of wildlife 

Man-Wildlife Conflicts 

101. What is meant by man-wildlife conflict? 
a) Wildlife helping humans 

b) Mutual harm between humans and wildlife due 

to proximity 

c) Legal hunting of animals 

d) Planting trees in forests 

Answer: b) Mutual harm between humans and 

wildlife due to proximity 

102. One of the main causes of man-wildlife 

conflict is: 

a) Habitat loss and fragmentation 

b) Overfishing 

c) Urban cleanliness 

d) Tree planting 

Answer: a) Habitat loss and fragmentation 

103. Crop raiding by elephants is an example 

of: 
a) Livestock predation     b) Human attacks 

c) Crop raiding                d) Property damage 

Answer: c) Crop raiding 

104. Which of the following animals is 

commonly involved in livestock predation in 

India? 

a) Wild Boar       b) Leopard 

c) Monkey          d) Deer 

Answer: b) Leopard 

105. Human settlements near forests increase 

conflicts because: 
a) Animals help in farming 

b) Humans and wildlife come into closer contact 

c) Wildlife avoids humans completely 

d) None of the above 

Answer: b) Humans and wildlife come into 

closer contact 

106. Leopards attacking livestock in 

Maharashtra is an example of: 
a) Crop raiding      b) Livestock predation 

c) Human attacks   d) Property damage 

Answer: b) Livestock predation 

107. Elephants trampling villages in Assam is 

an example of: 

a) Livestock predation   b) Human attacks 

c) Crop raiding              d) Property damage 

Answer: b) Human attacks 

108. A common mitigation measure for 

elephants entering farms is: 
a) Relocation       b) Electric fences 

c) Tree guards     d) All of the above 

Answer: d) All of the above 

109. Government compensation schemes for 

crop and livestock loss aim to: 

a) Reduce retaliatory killings of wildlife 

b) Promote poaching 

c) Destroy wildlife corridors 

d) Encourage urbanization 

Answer: a) Reduce retaliatory killings of 

wildlife 

110. Community participation in conflict 

mitigation involves: 
a) Eco-tourism 

b) Early warning systems 

c) Alternative livelihoods 

d) All of the above 

Answer: d) All of the above 

Biological Invasions 

111. Biological invasion refers to: 
a) Native species spreading naturally 

b) Introduction of non-native species into new 

ecosystems 

c) Hunting wildlife 

d) Deforestation 

Answer: b) Introduction of non-native species 

into new ecosystems 
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112. Water Hyacinth in Indian rivers is an 

example of: 
a) Native species          b) Invasive alien species 

c) Endangered species d) Migratory species 

Answer: b) Invasive alien species 

113. One cause of biological invasions is: 
a) Intentional introduction for agriculture or 

horticulture 

b) Habitat restoration 

c) Wildlife protection 

d) Organic farming 

Answer: a) Intentional introduction for 

agriculture or horticulture 

114. Parthenium hysterophorus affects 

humans by causing: 
a) Skin allergies and respiratory problems 

b) Food abundance 

c) Soil fertility increase 

d) Crop protection 

Answer: a) Skin allergies and respiratory 

problems 

115. Lantana camara is invasive because it: 
a) Helps native flora 

b) Reduces native flora and degrades habitats 

c) Increases biodiversity 

d) Provides food for wildlife 

Answer: b) Reduces native flora and degrades 

habitats 

116. Characteristics of invasive species 

include: 
a) High reproductive rate 

b) Wide ecological tolerance 

c) Absence of natural predators 

d) All of the above 

Answer: d) All of the above 

117. Nile Tilapia is an invasive species in India 

that affects: 
a) Forest ecosystems   b) Aquatic ecosystems 

c) Desert areas            d) Alpine regions 

Answer: b) Aquatic ecosystems 

118. Economic impacts of invasive species 

include: 

a) Reduced agricultural productivity 

b) Damage to forestry and fisheries 

c) Increased irrigation maintenance cost 

d) All of the above 

Answer: d) All of the above 

119. Human disturbance aids biological 

invasions by: 
a) Increasing habitat opportunities for invasive 

species 

b) Reducing invasive species 

c) Protecting native species 

d) None of the above 

Answer: a) Increasing habitat opportunities 

for invasive species 
 

120. Climate change promotes biological 

invasions because: 

a) It kills all species 

b) It creates favorable conditions for non-native 

species to thrive 

c) It reduces rainfall everywhere 

d) It only affects humans 

Answer: b) It creates favorable conditions for 

non-native species to thrive 
 

Management of Biological Invasions & 

Conservation of Biodiversity 

121. What is the first step in managing 

biological invasions? 
a) Mechanical control 

b) Prevention of introduction 

c) Chemical control 

d) Habitat restoration 

Answer: b) Prevention of introduction 

122. Early Detection and Rapid Response 

(EDRR) in biological invasions aims to: 
a) Monitor species after they dominate 

b) Rapidly eradicate newly introduced alien 

species 

c) Promote invasive species 

d) Plant more alien species 

Answer: b) Rapidly eradicate newly 

introduced alien species 

123. Mechanical control of invasive species 

involves: 
a) Using herbicides 

b) Physical removal like hand-pulling 

c) Introducing natural predators 

d) Quarantine of animals 

Answer: b) Physical removal like hand-pulling 

124. Biological control of invasive species uses: 
a) Chemical herbicides 

b) Fire and floods 

c) Natural predators, herbivores, or pathogens 

d) Urbanization 

Answer: c) Natural predators, herbivores, or 

pathogens 
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125. Which act regulates introduction and 

management of alien species in India? 
a) Wildlife Protection Act, 1972 

b) Biodiversity Act, 2002 

c) Forest Conservation Act, 1980 

d) Environment Protection Act, 1986 

Answer: b) Biodiversity Act, 2002 

126. In-situ conservation refers to: 
a) Conserving species in zoos 

b) Conserving species in their natural habitats 

c) Cultivating plants in laboratories 

d) Preserving seeds in banks 

Answer: b) Conserving species in their natural 

habitats 

127. Which of the following is an example of a 

National Park in India? 

a) Jim Corbett NP 

b) Lalbagh Botanical Garden 

c) NBPGR, New Delhi 

d) Padmaja Naidu Zoo 

Answer: a) Jim Corbett NP 

128. Biosphere Reserves aim to: 
a) Only protect animals 

b) Conserve biodiversity and promote sustainable 

use 

c) Focus only on plantations 

d) Stop all human activities permanently 

Answer: b) Conserve biodiversity and promote 

sustainable use 

129. Sacred groves are conserved because of: 
a) Scientific research 

b) Religious and cultural beliefs 

c) Commercial use 

d) Hunting 

Answer: b) Religious and cultural beliefs 

130. Project Tiger is an example of: 
a) Ex-situ conservation 

b) In-situ conservation 

c) Biological invasion control 

d) Gene banking 

Answer: b) In-situ conservation 

131. Ex-situ conservation involves: 

a) Conserving species in natural habitats 

b) Conserving species outside natural habitats 

c) Restricting human access to forests 

d) Planting alien species 

Answer: b) Conserving species outside natural 

habitats 

132. Which of the following is an ex-situ 

conservation method? 
a) Biosphere Reserve   b) Seed banks 

c) National Park           d) Wildlife Sanctuary 

Answer: b) Seed banks 

133. Captive breeding programs are part of: 
a) In-situ conservation   b) Ex-situ conservation 

c) Habitat destruction    d) Biological invasion 

Answer: b) Ex-situ conservation 

134. Padmaja Naidu Himalayan Zoo is known 

for conserving: 
a) Olive Ridley Turtles 

b) Snow Leopard and Red Panda 

c) Ganges River Dolphin 

d) Great Indian Bustard 

Answer: b) Snow Leopard and Red Panda 

135. Major advantage of in-situ conservation 

is: 
a) High cost 

b) Natural evolution and adaptation of species 

c) Artificial environment 

d) Captive breeding 

Answer: b) Natural evolution and adaptation 

of species 

136. Limitation of in-situ conservation 

includes: 

a) Behavioral changes in animals 

b) Human encroachment and poaching 

c) Seed storage issues 

d) Need for laboratories 

Answer: b) Human encroachment and 

poaching 

137. Lalbagh Botanical Garden in Bangalore is 

an example of: 
a) In-situ conservation   b) Ex-situ conservation 

c) Wildlife sanctuary     d) National Park 

Answer: b) Ex-situ conservation 

138. Cryopreservation is used for: 
a) Planting trees in forests 

b) Preserving cells, tissues, gametes, or embryos 

at very low temperatures 

c) Introducing alien species 

d) Monitoring wildlife in national parks 

Answer: b) Preserving cells, tissues, gametes, 

or embryos at very low temperatures 
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139. Which species is successfully conserved 

through ex-situ captive breeding in Gir? 
a) Snow Leopard                 b) Asiatic Lion 

c) One-horned Rhinoceros  d) Olive Ridley Turtle 

Answer: b) Asiatic Lion 

140. One limitation of ex-situ conservation is: 
a) Promotes natural evolution 

b) High cost and dependency on humans 

c) Maintains ecological balance 

d) Protects natural habitats 

Answer: b) High cost and dependency on 

humans 

Ecosystem Services & Environmental Pollution 

161. Ecosystem services are benefits provided 

by: 
a) Human-made machines 

b) Biodiversity and ecosystems 

c) Only forests 

d) Only animals 

Answer: b) Biodiversity and ecosystems 

162. Which of the following is an ecological 

service? 
a) Timber production  b) Pollination by bees 

c) Tourism                  d) Religious rituals 

Answer: b) Pollination by bees 

163. Seed dispersal by elephants is an example 

of: 
a) Economic service   b) Ecological service 

c) Aesthetic service    d) Ethical service 

Answer: b) Ecological service 

164. Which ecosystem regulates climate and 

absorbs CO₂? 
a) Deserts           b) Forests and mangroves 

c) Urban areas    d) Highways 

Answer: b) Forests and mangroves 

165. Food production, timber, and fisheries 

are classified as: 
a) Ethical services        b) Economic services 

c) Aesthetic services    d) Ecological services 

Answer: b) Economic services 

166. Sacred groves in Meghalaya represent 

which type of ecosystem service? 

a) Ethical                b) Social 

c) Informational    d) Economic 

Answer: b) Social 

167. Intrinsic value of life and 

intergenerational responsibility are examples 

of: 

a) Economic services   b) Ethical services 

c) Ecological services   d) Aesthetic services 

Answer: b) Ethical services 

168. Gardens, mountains, and rivers inspiring 

art and relaxation are: 
a) Aesthetic services   b) Economic services 

c) Ethical services       d) Social services 

Answer: a) Aesthetic services 

169. Study of species interactions and 

ecosystem functioning provides: 

a) Economic service 

b) Informational / Scientific service 

c) Ethical service 

d) Aesthetic service 

Answer: b) Informational / Scientific service 

170. Air pollution is caused mainly by: 
a) Solar energy 

b) Industrial emissions, vehicle exhaust, and 

fossil fuel burning 

c) Wildlife 

d) Sacred groves 

Answer: b) Industrial emissions, vehicle exhaust, 

and fossil fuel burning 

171. Which gas is a major contributor to air 

pollution and climate change? 
a) Oxygen (O₂)    b) Carbon dioxide (CO₂) 

c) Nitrogen (N₂)   d) Helium (He) 

Answer: b) Carbon dioxide (CO₂) 

172. Water pollution can cause: 

a) Respiratory disorders in humans 

b) Oxygen depletion and fish kills in water bodies 

c) Soil fertility increase 

d) Noise reduction 

Answer: b) Oxygen depletion and fish kills in 

water bodies 

173. Major cause of soil pollution is: 

a) Overpopulation 

b) Excessive use of chemical fertilizers and 

pesticides 

c) Tree planting 

d) Wind and rain 

Answer: b) Excessive use of chemical fertilizers 

and pesticides 
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174. Eutrophication in water bodies is caused 

by: 
a) Excess nutrients like nitrogen and phosphorus 

b) Noise pollution 

c) Ozone layer depletion 

d) Sacred groves 

Answer: a) Excess nutrients like nitrogen and 

phosphorus 

175. Noise pollution affects humans by: 
a) Improving sleep 

b) Causing hearing loss, stress, and hypertension 

c) Enhancing concentration 

d) Reducing respiratory problems 

Answer: b) Causing hearing loss, stress, and 

hypertension 

176. Which of the following is a control 

measure for air pollution? 
a) Installing scrubbers and using renewable 

energy 

b) Noise barriers 

c) Planting invasive species 

d) Using synthetic chemicals 

Answer: a) Installing scrubbers and using 

renewable energy 

177. Wastewater treatment plants help 

control: 

a) Soil pollution    b) Water pollution 

c) Air pollution     d) Noise pollution 

Answer: b) Water pollution 

178. Afforestation helps in controlling: 
a) Noise and soil pollution 

b) Air and soil pollution 

c) Water pollution 

d) Ethical services 

Answer: b) Air and soil pollution 

179. Which legislation regulates water 

pollution in India? 
a) Air (Prevention & Control of Pollution) Act, 

1981 

b) Water (Prevention & Control of Pollution) Act, 

1974 

c) Wildlife Protection Act, 1972 

d) Noise Pollution Rules, 2000 

Answer: b) Water (Prevention & Control of 

Pollution) Act, 1974 

180. Marine mammals are affected by: 
a) Air pollution        b) Noise pollution 

c) Soil pollution      d) Seed dispersal 

Answer: b) Noise pollution 

Nuclear Hazards & Solid Waste Management 

MCQs 

181. Nuclear hazards are primarily caused by: 
a) Solar flares 

b) Radioactive substances and nuclear energy 

c) Deforestation 

d) Water pollution 

Answer: b) Radioactive substances and nuclear 

energy 

182. Which of the following is an example of a 

nuclear accident? 

a) Three Mile Island   b) Bhopal Gas Tragedy 

c) Minamata Disease  d) Deepwater Horizon Spill 

Answer: a) Three Mile Island 

183. Alpha (α) radiation is dangerous when: 

a) Inhaled or ingested 

b) Standing far from the source 

c) Only at night 

d) Under water 

Answer: a) Inhaled or ingested 

184. Gamma rays can: 

a) Only damage the skin 

b) Penetrate the body and damage internal organs 

c) Be blocked by paper 

d) Only affect animals 

Answer: b) Penetrate the body and damage 

internal organs 

185. Long-term exposure to nuclear radiation 

can cause: 
a) Fractures 

b) Cancer and genetic mutations 

c) Hearing loss 

d) Deforestation 

Answer: b) Cancer and genetic mutations 

186. Potassium Iodide (KI) tablets are used to: 
a) Cure radiation burns 

b) Prevent thyroid absorption of radioactive 

iodine 

c) Neutralize alpha particles 

d) Increase uranium decay 

Answer: b) Prevent thyroid absorption of 

radioactive iodine 
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187. Which legislation regulates nuclear 

energy and safety in India? 
a) Atomic Energy Act, 1962 

b) Air Act, 1981 

c) Water Act, 1974 

d) Wildlife Protection Act, 1972 

Answer: a) Atomic Energy Act, 1962 

188. The main purpose of solid waste 

management is to: 
a) Increase industrial production 

b) Collect, treat, and safely dispose of waste 

c) Reduce soil fertility 

d) Promote nuclear energy 

Answer: b) Collect, treat, and safely dispose of 

waste 

189. Household kitchen waste is classified as: 

a) Hazardous waste 

b) Non-biodegradable waste 

c) Biodegradable waste 

d) E-waste 

Answer: c) Biodegradable waste 

190. Which of the following is a non-

biodegradable waste? 

a) Vegetable peels     b) Paper 

c) Plastic bottles        d) Fruit waste 

Answer: c) Plastic bottles 

191. Biomedical waste includes: 
a) Used syringes and bandages 

b) Vegetable waste 

c) Plastic bottles 

d) Broken furniture 

Answer: a) Used syringes and bandages 

192. One of the effects of improper solid waste 

management is: 
a) Increased biodiversity 

b) Air, water, and soil pollution 

c) Decreased energy use 

d) Improved soil fertility 

Answer: b) Air, water, and soil pollution 

193. “3Rs” in waste management stand for: 
a) Reduce, Reuse, Recycle 

b) Replant, Rebuild, Reuse 

c) Reproduce, Reprocess, Reorganize 

d) Reclaim, Reuse, Reduce 

Answer: a) Reduce, Reuse, Recycle 

194. Composting is used to: 
a) Generate electricity 

b) Convert biodegradable waste into organic 

manure 

c) Burn waste at high temperatures 

d) Store e-waste safely 

Answer: b) Convert biodegradable waste into 

organic manure 

195. Waste-to-energy plants: 

a) Reduce waste volume and generate electricity 

b) Only produce compost 

c) Increase landfill waste 

d) Are not environmentally safe 

Answer: a) Reduce waste volume and generate 

electricity 

196. E-waste primarily comes from: 
a) Kitchen waste 

b) Electronic devices like computers and mobiles 

c) Paper and cardboard 

d) Food residues 

Answer: b) Electronic devices like computers 

and mobiles 

197. Proper segregation of solid waste helps in: 
a) Easier recycling and safe disposal 

b) Increasing landfill waste 

c) Polluting rivers 

d) Enhancing radiation exposure 

Answer: a) Easier recycling and safe disposal 

198. Open dumps are: 
a) Controlled waste disposal sites 

b) Uncontrolled dumping causing pollution and 

health hazards 

c) Compost pits 

d) Waste-to-energy plants 

Answer: b) Uncontrolled dumping causing 

pollution and health hazards 

199. Which of the following rules bans single-

use plastics in India? 
a) Plastic Waste Management Rules, 2016 

b) Municipal Solid Waste Rules, 2016 

c) E-Waste Management Rules, 2016 

d) Bio-Medical Waste Rules, 2016 

Answer: a) Plastic Waste Management Rules, 

2016 
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200. Community participation in waste 

management is important because: 
a) It increases landfill usage 

b) It helps in awareness, segregation, and 

recycling 

c) It promotes industrial waste 

d) It reduces composting efficiency 

Answer: b) It helps in awareness, segregation, 

and recycling 

Urban & Industrial Waste & Pollution Case 

Studies MCQs 

201. Urban waste mainly includes: 
a) Radioactive waste 

b) Municipal solid waste, sewage, construction & 

biomedical waste 

c) Only industrial effluents 

d) Forest litter 

Answer: b) Municipal solid waste, sewage, 

construction & biomedical waste 

202. “3Rs” in urban waste management stand 

for: 
a) Reduce, Reuse, Recycle 

b) Replant, Rebuild, Reuse 

c) Remove, Reclaim, Recycle 

d) Reuse, Reproduce, Reduce 

Answer: a) Reduce, Reuse, Recycle 

203. Segregation of waste at source helps to: 
a) Increase landfill burden 

b) Reduce contamination and improve recycling 

efficiency 

c) Promote hazardous waste 

d) Increase disease spread 

Answer: b) Reduce contamination and improve 

recycling efficiency 

204. Composting converts: 

a) Plastic waste into fuel 

b) Organic waste into nutrient-rich manure 

c) Metals into new machines 

d) E-waste into electricity 

Answer: b) Organic waste into nutrient-rich 

manure 

205. Biogas is produced from: 

a) Industrial smoke 

b) Anaerobic digestion of organic waste 

c) Plastic burning 

d) Mining activities 

Answer: b) Anaerobic digestion of organic waste 

206. Engineered landfills prevent: 
a) Soil erosion 

b) Groundwater contamination 

c) Air temperature rise 

d) Noise pollution 

Answer: b) Groundwater contamination 

207. Municipal Solid Waste Management 

Rules, 2016, mandate: 
a) Only recycling of industrial waste 

b) Segregation at source, recycling, and 

composting 

c) Construction of landfills only 

d) Burning all waste 

Answer: b) Segregation at source, recycling, and 

composting 

208. Industrial waste includes: 

a) Household vegetable peels 

b) Solid, liquid, and gaseous wastes from 

industries 

c) Plastic bottles from homes 

d) Forest litter 

Answer: b) Solid, liquid, and gaseous wastes 

from industries 

209. Common Effluent Treatment Plants 

(CETPs) are used to: 
a) Treat domestic sewage only 

b) Treat industrial effluents collectively 

c) Generate nuclear energy 

d) Increase landfill waste 

Answer: b) Treat industrial effluents collectively 

210. Zero Liquid Discharge (ZLD) in 

industries ensures: 

a) No untreated wastewater is discharged 

b) Increase in water pollution 

c) Burning of solid waste 

d) Use of fossil fuels 

Answer: a) No untreated wastewater is 

discharged 

211. Bhopal Gas Tragedy was caused by: 
a) Styrene gas leakage 

b) Methyl Isocyanate (MIC) gas leakage 

c) Mercury spill 

d) Oil spill 

Answer: b) Methyl Isocyanate (MIC) gas leakage 
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212. Taj Trapezium Zone pollution mainly 

affected: 
a) Forest cover 

b) Taj Mahal marble due to acid rain 

c) Soil fertility only 

d) Water supply of Agra only 

Answer: b) Taj Mahal marble due to acid rain 

213. Yamuna River Pollution is primarily due 

to: 
a) Deforestation 

b) Domestic sewage, industrial effluents, and 

agricultural runoff 

c) Nuclear waste 

d) Airborne dust 

Answer: b) Domestic sewage, industrial 

effluents, and agricultural runoff 

214. Measures to control Delhi smog include: 
a) Promotion of fossil fuel vehicles 

b) BS-VI fuel standards and public transport 

promotion 

c) Increased crop residue burning 

d) Closure of all industries 

Answer: b) BS-VI fuel standards and public 

transport promotion 

215. Silent Valley project in Kerala was 

stopped to: 

a) Prevent industrialization 

b) Protect tropical rainforest and river ecosystem 

c) Build a new airport 

d) Promote urbanization 

Answer: b) Protect tropical rainforest and river 

ecosystem 

216. Mercury contamination in Kodaikanal 

affected: 
a) Air quality only 

b) Soil, water, and human health (neurological 

disorders) 

c) Only local vegetation 

d) Only fish in oceans 

Answer: b) Soil, water, and human health 

(neurological disorders) 

217. Okhla Sewage Treatment Plant pollution 

affects: 
a) Yamuna River and surrounding areas 

b) Only the city roads 

c) Only groundwater in Punjab 

d) Only air quality in Delhi 

Answer: a) Yamuna River and surrounding areas 

218. LG Polymers gas leak in Visakhapatnam 

(2020) released: 
a) Methyl Isocyanate (MIC) 

b) Styrene gas 

c) Mercury 

d) CO₂ only 

Answer: b) Styrene gas 

219. “Polluter Pays Principle” implies: 
a) Governments pay for cleanup 

b) Industries responsible for pollution must bear 

remediation costs 

c) Citizens pay for all pollution 

d) No one is responsible 

Answer: b) Industries responsible for pollution 

must bear remediation costs 

220. Environmental Impact Assessment (EIA) 

is important because: 
a) It increases industrial production 

b) It evaluates potential environmental impacts 

before projects start 

c) It reduces employment 

d) It promotes urban sprawl 

Answer: b) It evaluates potential environmental 

impacts before projects start 
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Unit 3 

Environmental Policies and Practices 
 Climate change 

        Climate change refers to long-term changes in the global climate, particularly an increase in Earth’s 

average temperature, irregular rainfall patterns, rising sea levels, and frequent extreme weather events. It is 

one of the most urgent environmental issues faced by the world today. Under Environmental Policies and 

Practices, climate change is studied to understand its causes, impacts, and the policies adopted to mitigate 

and adapt to its effects. 

        Climate change is primarily driven by human activities such as industrialization, excessive use of 

fossil fuels, deforestation, and pollution. These activities increase the concentration of greenhouse gases in 

the atmosphere, leading to global warming and large-scale climatic variations. 

 

1. Causes of Climate Change 

1) Greenhouse Gas Emissions: Industrial processes, power plants, vehicles, and burning of coal and 

petroleum release large amounts of carbon dioxide, methane, nitrous oxide, and CFCs. These gases 

trap heat in the atmosphere and intensify the greenhouse effect, raising global temperatures. 

2) Deforestation and Land Use Changes: Massive cutting of forests reduces natural carbon sinks. 

Forests absorb carbon dioxide, so their destruction releases stored carbon and reduces the Earth’s 

ability to regulate climate. Converting forests into agricultural land further adds to emissions. 

3) Industrial and Agricultural Activities: Industries release smoke and harmful gases, contributing to 

atmospheric pollution. Agriculture produces methane from cattle and nitrous oxide from fertilizers. 

Paddy fields, livestock, and waste mismanagement also increase greenhouse gas concentrations. 

4) Urbanization and Transportation: Rapid growth of cities, increased vehicle usage, construction 

activities, and expanding infrastructure generate heat and emissions, contributing to climate change. 

5) Natural Causes (Minor Contribution): Volcanic eruptions, variations in solar radiation, and changes 

in ocean currents can influence climate, but these are not responsible for the rapid climatic changes 

observed in recent decades. 

 

2. Impacts of Climate Change 

1) Rise in Global Temperature: Earth’s average temperature has increased significantly, causing 

frequent and prolonged heat waves. This disrupts ecosystems, affects agriculture, and impacts human 

health. 

2) Melting of Glaciers and Polar Ice: Ice caps in the Arctic and Antarctic are melting at an alarming 

rate. Himalayan glaciers are shrinking, affecting freshwater availability for millions of people.  

3) Sea-Level Rise: The melting of ice and the thermal expansion of water cause an increase in sea levels, 

threatening coastal cities, islands, and human settlements with flooding and land loss. 

4) Extreme Weather Events: There is a rise in the occurrence of cyclones, floods, droughts, forest fires, 

and unpredictable weather patterns. These disasters cause heavy loss of life, property, and biodiversity. 

5) Impact on Agriculture and Food Security: Changes in rainfall, droughts, and temperature affect 

crop yield and soil fertility. Farmers face uncertainty, leading to food shortages and economic 

instability. 

6) Loss of Biodiversity: Many species cannot adapt to rapid climate shifts. Polar bears, coral reefs, 

amphibians, and many plants face extinction, disturbing entire ecosystems. 

7) Human Health Problems: Heat waves, spread of vector-borne diseases (like malaria and dengue), 

respiratory issues from pollution, and malnutrition due to food scarcity all increase with climate 

change. 

 

Global warming 

        Global warming refers to the long-term increase in the average temperature of the Earth’s atmosphere 

due to the accumulation of greenhouse gases. It is a major environmental issue because it leads to climate 

change, extreme weather events, loss of biodiversity, sea-level rise, and disruption of ecosystems. 

Understanding global warming is essential to formulating effective environmental policies and sustainable 

practices. 

http://www.klecdcnpn.in/
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Meaning of Global Warming 

         Global warming is the gradual increase in Earth's average surface temperature primarily caused by 

human activities such as burning fossil fuels, deforestation, industrialization, and pollution. These activities 

increase the concentration of greenhouse gases like carbon dioxide (CO₂), methane (CH₄), nitrous oxide 

(N₂O), and chlorofluorocarbons (CFCs). 

    These gases trap heat in the atmosphere, resulting in the “greenhouse effect,” which warms the planet. 

While the greenhouse effect is natural and necessary, excessive human activities intensify it, causing 

harmful warming. 

Causes of Global Warming 

1) Greenhouse Gas Emissions 

Burning fossil fuels for electricity, transportation, and industries releases large amounts of greenhouse 

gases. CO₂ is the biggest contributor. Methane from cattle, rice fields, and waste dumps traps even 

more heat than CO₂. 

2) Deforestation 

Cutting down forests reduces the Earth's natural ability to absorb CO₂. Trees store carbon, so when 

they are removed or burned, CO₂ is released into the atmosphere, enhancing global warming. 

3) Industrial Activities 

Factories emit huge quantities of pollutants and heat. Chemical production, cement manufacturing, 

mining, and petroleum refining increase atmospheric greenhouse gases. 

4) Agricultural Practices 

Livestock, especially cattle, release methane through digestion. Excessive use of fertilizers increases 

nitrous oxide emissions. Paddy fields also release methane due to waterlogged conditions. 

5) Urbanization 

Construction, transportation, and increased energy consumption in cities contribute to the heat island 

effect, increasing local temperatures and greenhouse gas emissions. 

6) Pollution and Waste 

Landfills and improper waste disposal release methane. Burning garbage releases harmful gases and 

particulates, adding to the warming process. 

 

Effects of Global Warming 

1) Increase in Global Temperature  

Earth’s average temperature is rising. Heat waves are becoming more frequent and intense, affecting 

human health and increasing mortality rates. 

2) Melting of Glaciers and Polar Ice Caps 

Rising temperatures cause glaciers in the Himalayas, Arctic, and Antarctic to melt. This leads to sea-

level rise and affects freshwater availability. 

3) Sea-Level Rise 

Melting ice and expanding warm oceans contribute to rising sea levels. Coastal areas and island 

nations face flooding, erosion, and habitat destruction. 

4) Extreme Weather Events 
Global warming intensifies natural disasters like cyclones, floods, droughts, storms, and forest fires. 

These events cause severe economic and environmental damage. 

5) Threat to Biodiversity 

Temperature rise affects the survival of plants, animals, and marine species. Coral reefs experience 

bleaching. Many species face extinction due to habitat loss. 

6) Impact on Agriculture 
Changes in temperature and rainfall patterns affect crop productivity. Droughts and floods reduce 

yields, causing food shortages and affecting farmers' livelihoods. 

7) Human Health Problems 

Heat waves, water scarcity, malnutrition, vector-borne diseases (malaria, dengue), and respiratory 

issues increase due to rising temperatures. 

8) Ocean Acidification 
Increased CO₂ levels are absorbed by oceans, making them more acidic. This affects marine life, 

especially shellfish and corals. 
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 Ozone layer depletion 

What is the Ozone Layer? 

        The ozone layer is a protective layer found in the stratosphere, about 10–50 km above the Earth’s 

surface. It contains a high amount of ozone gas (O₃). 

Its main function is to absorb the Sun’s harmful ultraviolet (UV) radiation, especially UV-B and UV-C 

rays. 

          Without this layer, life on Earth—humans, animals, and plants—would be exposed to dangerous UV 

rays that can cause cancers, eye diseases, genetic disorders, and damage to ecosystems. 

Why is the Ozone Layer Depleting? 

        The ozone layer is depleting mainly due to human-made chemicals called Ozone-Depleting 

Substances (ODS). 

These substances include: 
 Chlorofluorocarbons (CFCs) used in refrigerators, air conditioners, and aerosol sprays 

 Halons used in fire extinguishers 

 Carbon tetrachloride, methyl chloroform, and methyl bromide used in industries and agriculture 

         When these chemicals reach the stratosphere, sunlight breaks them down and releases chlorine and 

bromine atoms. 

These atoms react with ozone and destroy it. As a result, the ozone layer becomes thin, leading to the 

formation of an ozone hole, especially over Antarctica. 

          The ozone layer is a region of the Earth's stratosphere containing a high concentration of ozone (O₃) 

molecules. It absorbs almost 97–99% of the Sun’s harmful ultraviolet (UV-B and UV-C) radiation, 

protecting life on Earth from genetic damage, skin cancer, cataracts, and ecological harm. 

Meaning of Ozone Depletion 

         Ozone layer depletion refers to the gradual thinning and reduction of ozone concentration in the 

stratosphere due to natural and mainly human-made activities. This thinning results in the formation of the 

“Ozone Hole”, especially over the Antarctic region. 

 

Causes of Ozone Layer Depletion 

1. Chlorofluorocarbons (CFCs) 

CFCs are the most harmful chemicals causing ozone loss. They are used in: 

 Refrigerators and air conditioners 

 Aerosol sprays 

 Fire extinguishers 

 Foam-blowing agents 

When CFCs reach the stratosphere, UV radiation breaks them down, releasing chlorine atoms. One 

chlorine atom can destroy 1 lakh (100,000) ozone molecules. 

2. Halons: Used in fire extinguishers, they release bromine atoms, which are even more destructive than 

chlorine. 

 

3. Nitrogen Oxides (NOx) Released from: 

 Jet aircraft 

 Fertilizers 

 Vehicle exhausts 

 Industrial burning 

These compounds react with ozone and reduce its concentration. 

 

4. Other Ozone-Depleting Substances (ODS) 

 Carbon tetrachloride 

 Methyl chloroform 

 Methyl bromide 

These chemicals also release chlorine or bromine, accelerating ozone destruction. 
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Mechanism of Ozone Depletion 

 ODS (like CFCs) rise to the stratosphere. 

 UV radiation breaks them down. 

 Chlorine or bromine atoms are released. 

 These atoms react with ozone (O₃), breaking it into oxygen (O₂ + O). 

 Continuous reaction causes thinning of the ozone layer. 

 

Effects of Ozone Layer Depletion 

1. Human Health Impacts 

 Skin cancer increases due to high UV exposure. 

 Cataracts and blindness become more common. 

 Weakened immune system increases disease risk. 

 Premature aging of skin. 

2. Environmental Impacts 

 UV radiation damages phytoplankton, disturbing aquatic food chains. 

 Affects terrestrial plants, reducing crop productivity. 

 Harms amphibians, especially at egg stage. 

3. Climatic Effects 

 Ozone depletion affects atmospheric temperature balance. 

 May influence wind patterns, monsoons, and climate cycles. 

4. Material Damage 

 UV rays degrade plastics, rubber, wood, paints, and fabrics faster. 

 

Measures to Prevent Ozone Depletion 

1. Montreal Protocol (1987) 

 International treaty to phase out ozone-depleting substances. 

 Most successful global environmental agreement. 

 Bans CFCs, halons, carbon tetrachloride, and other OD’S. 

 Encourages the use of ozone-friendly substitutes like HFCs. 

2. National and International Laws 

 Ban on production and usage of OD’S. 

 Promotion of eco-friendly refrigerants (e.g., ammonia, hydrocarbons). 

3. Alternatives to ODS 

 Using natural refrigerants. 

 Using ozone-safe aerosol propellants. 

 Enforcing green industrial practices. 

4. Public Awareness 

 Educating people to avoid products with OD’S. 

 Encouraging proper maintenance of refrigerators and ACs. 

 

 Acid rain and impacts on human communities and agriculture. 

Meaning of Acid Rain 

        Acid rain refers to rainwater, snow, fog, dew, or dry particles that become acidic due to the presence 

of sulphur dioxide (SO₂) and nitrogen oxides (NOx) in the atmosphere. 

These gases react with atmospheric moisture to form: 

 Sulphuric acid (H₂SO₄) 

 Nitric acid (HNO₃) 

        Normal rainwater has a pH of 5.6 due to natural carbon dioxide. In acid rain, the pH becomes less 

than 5.6, making it more corrosive and harmful. 

Acid rain is a major environmental issue caused mainly by industrial emissions, vehicle exhaust, coal-

based power plants, burning of fossil fuels, and volcanic eruptions. 
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Causes of Acid Rain 

 Emission of Sulphur Dioxide (SO₂) 

Industries, coal-fired power plants, oil refineries, and smelting units release large amounts of SO₂. 

When SO₂ mixes with oxygen and water vapor, it forms sulphuric acid, which falls as acid rain. 

 Emission of Nitrogen Oxides (NOx) 

Vehicles, factories, generators, and burning of fossil fuels release NOx. 

These gases react with moisture to form nitric acid, contributing to acid rain. 

 Industrial and Urban Pollution 

Uncontrolled industrial development, lack of emission control, and heavy urbanization increase the 

concentration of pollutants in the atmosphere. 

 Natural Causes 

Volcanic eruptions and lightning also release SO₂ and NOx, though they contribute less compared to 

human activities. 

 

Impacts of Acid Rain on Human Communities 

1. Health Problems: Acid rain does not directly burn human skin, but the pollutants responsible for it 

cause serious health issues: 

 Respiratory diseases like asthma, bronchitis, and lung infections 

 Irritation of eyes, nose, and throat 

 Increased risk of lung cancer due to long-term exposure 

 Worsening of breathing problems in children and elderly 

 

2. Contamination of Drinking Water 

Acid rain increases the acidity of: 

 Lakes 

 Rivers 

 Underground water 

This contaminated water may carry toxic metals (like aluminium, lead, mercury) which enter human food 

and water supplies, causing neurological and kidney-related illnesses. 

 

3. Damage to Buildings and Monuments 

Acid rain reacts with: 

 Marble 

 Limestone 

 Metals 

 Paint 

 Cement 

This causes corrosion and weakening of structures. 

Famous heritage sites like the Taj Mahal have been affected by acid rain. 

 

4. Economic Losses 

Communities bear high costs for: 

 Repairing buildings 

 Replacing corroded vehicles and pipelines 

 Treating water pollution 

 Healthcare expenses related to pollution diseases 

Impacts of Acid Rain on Agriculture 

1. Soil Degradation 

Acid rain reduces soil fertility by: 

 Lowering soil pH 

 Removing essential nutrients (calcium, magnesium, potassium) 

 Increasing toxic metals like aluminium 

This makes the soil unsuitable for plant growth. 
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2. Reduced Crop Yield 

Crops such as wheat, rice, maize, cotton, groundnut, and vegetables are highly affected. 

Acid rain causes: 

 Leaf damage 

 Slow photosynthesis 

 Reduced seed formation 

 Stunted plant growth 

Farmers suffer economic losses due to lower productivity. 

 

3. Damage to Plant Leaves 

Acidic water damages leaf surfaces, making them: 

 Weak 

 Discoloured 

 Less efficient in photosynthesis 

This directly reduces crop health and yield. 

 

4. Impact on Soil Microorganisms 

Acid rain harms beneficial soil organisms such as: 

 Nitrogen-fixing bacteria 

 Earthworms 

 Decomposers 

This reduces natural soil fertility and nutrient recycling. 

 

5. Damage to Forests 

Acid rain affects trees by: 

 Weakening roots 

 Removing nutrients 

 Damaging leaves and bark 

As a result, forests decline, reducing timber availability and affecting forest-dependent communities. 

 

 Environment Laws:  

 Environment Protection Act 

          The Environment (Protection) Act, 1986 (EPA) is India’s most important and comprehensive 

environmental law. It was enacted by the Government of India after the Bhopal Gas Tragedy (1984), 

which highlighted the need for a strong law to protect the environment and public health. 

          The Act provides a framework for protecting, improving, and regulating the environment in India. 

It covers air, water, soil, forests, wildlife, industries, and hazardous substances, making it umbrella 

legislation for environmental protection. 

 

Objectives of the Act 

1. Protection and Improvement of the Environment 

The main aim is to safeguard air, water, land, plants, animals, and human beings from pollution and 

environmental degradation. 

2. Prevention of Environmental Hazards 

To prevent industrial accidents, control toxic substances, and reduce risks to human health and 

ecosystems. 

3. Coordination of Various Environmental Laws 

To bring all existing laws (Water Act, Air Act, Wildlife Act, Forest Act) under one umbrella and 

ensure smooth coordination among different departments. 

4. Empowering the Central Government 

To provide wide powers to the Central Government to regulate and control environmental pollution. 

5. Sustainable Development 

To promote development that meets present needs without harming future generations. 
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Key Features of the Environment Protection Act, 1986 

1. Definition of Environment the Act defines environment to include: 

Water, Air, Land, Human beings, Plants and animals, Interrelationship among all these 
 

2. Wide Powers of the Central Government 

The government has the authority to: 

 Set environmental quality standards 

 Regulate industrial emissions 

 Monitor and inspect industrial units 

 Ban hazardous substances 

 Control location of industries 

 Issue directions to close, prohibit, or regulate industries 

These powers make the Act strong and effective. 
 

3. Control of Pollution 

The Act empowers the government to: 

 Set standards for air, water, and soil quality 

 Set limits for discharge of pollutants 

 Manage and control hazardous wastes 

 Control noise pollution 

 Give guidelines for handling toxic substances 
 

4. Environmental Impact Assessment (EIA) 

The Act makes it mandatory for industries and development projects to undergo EIA before starting 

operations. This helps identify environmental risks and suggests preventive measures. 

 

5. Penalties for Violations 

Violations of the Act or government orders lead to: 

 Imprisonment up to 5 years 

 Fine up to ₹1 lakh 

 Additional daily fine for continuing violations 

If the violation continues for more than 1 year, imprisonment may extend to 7 years. 
 

6. Protection from Hazardous Substances 

Rules for handling and storage of dangerous chemicals, pesticides, radioactive materials, etc. Industries 

must follow strict guidelines to prevent accidents like gas leaks, fires, and explosions. 
 

7. Establishment of Authorities 

The Act allows the government to create special authorities for: 

 Environmental protection 

 Monitoring pollution 

 Hazardous waste management 

 Coastal zone regulation 

Example: Coastal Regulation Zone (CRZ) Authority. 
 

8. Public Participation 

Citizens can complain against polluting industries. Environmental information must be made available to 

the public to encourage awareness and participation. 

 

Significance of the Environment Protection Act 

1. Umbrella Legislation 

2. Prevents Industrial Pollution 

3. Protects Public Health 

4. Supports Sustainable Development 

5. Responds to Global Environmental Challenge 

http://www.klecdcnpn.in/


 

                                                        

KLE Society’s Commerce Degree College Akol road, Nipani 
                                                    Mr. Ravi Poojeri (Principal) 

For More Notes Visit us: www.klecdcnpn.in 
                                                     

Unit 3 Environmental Policies and Practices:  
 

8 

 Air (Prevention & Control of Pollution) Act;  

Introduction: The Air (Prevention and Control of Pollution) Act, 1981 is an important environmental 

law enacted by the Government of India to prevent, control, and reduces air pollution. 

        The Act was introduced in response to increased industrialization, urbanization, and rising pollution 

levels. It was also India’s commitment under the United Nations Conference on Human Environment 

(Stockholm Conference, 1972) to protect and improve environmental quality. 

         The Act empowers both the Central Pollution Control Board (CPCB) and State Pollution Control 

Boards (SPCBs) to regulate air quality and industrial emissions. 
 

Definition of Air Pollution 

According to the Act, air pollution means: 

“The presence of any solid, liquid, or gaseous substance in the atmosphere in such concentration as 

may be harmful to humans, animals, plants, or the environment.” 

The Act recognizes pollutants such as: 

 Smoke and soot 

 Dust and particulate matter 

 Chemical vapors 

 Vehicle emissions 

 Industrial fumes 

 Toxic gases like SO₂, NOx, CO, hydrocarbons, etc. 
 

Objectives of the Air Act 

1. Prevention, Control, and Reduction of Air Pollution 

2. Establishment of Pollution Control Boards 

3. Regulation of Industrial Emissions 

4. Declaring Air Pollution Control Areas 

5. Ensuring Clean and Safe Environment 
 

Key Features of the Air Act 

1. Creation of CPCB and SPCBs the Act establishes: 

Central Pollution Control Board (CPCB) – National level 

State Pollution Control Boards (SPCBs) – State level 

     Their responsibilities include monitoring air quality, setting standards, and taking action against 

violators. 
 

2. Declaring Air Pollution Control Areas 

The State Government can declare any region as an Air Pollution Control Area. 

In these areas: 

 Industries need special permission to operate 

 Fuel types and industrial activities can be regulated or banned 

 Special norms for emissions may be introduced 
 

3. Restriction on Industrial Operations 

Industries within the control area must: 

 Obtain consent from SPCB 

 Install pollution control equipment 

 Maintain emission records 

 Comply with standards set for air quality 

The SPCB can refuse or cancel approval if an industry violates norms. 
 

4. Pollution Control Equipment Industries must install: 

 Chimney filters 

 Scrubbers 

 Electrostatic precipitators 

 Dust collectors 
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Failure to install equipment is punishable under the Act. 

5. Vehicular Pollution Control 

The Act empowers the government to: 

 Set emission standards for vehicles 

 Promote cleaner fuels like LPG, CNG, and electric vehicles 

 Inspect polluting vehicles 

 Implement PUC (Pollution Under Control) certificates 

 

6. Power of Boards to Inspect and Take Action CPCB and SPCBs have the right to: 

 Enter industrial premises 

 Check emission levels 

 Collect samples 

 Order closure or fines 

 Issue directions to restrict pollution 

 

7. Penalties and Punishment If a person or industry violates the Act: 

 Imprisonment up to 3 months 

 Fine up to ₹10,000 
 Additional daily fines if the violation continues 

 For serious or repeated violations: 

 Imprisonment up to 7 years 

 

Roles and Functions of CPCB 

1. Set National Standards 

2. Ambient air quality standards and Emission limits for industries and vehicles 

3. Coordinate with State Boards 

4. Ensures uniform implementation of air pollution control laws across states. 

5. Conduct Research and Training 

6. Develops new technologies to control air pollution. 

7. 4. Environmental Awareness 

8. Organizes campaigns to educate the public about pollution control. 

 

Roles and Functions of SPCB 

1. Monitor Air Quality in the State 

2. Collect data from monitoring stations across the state. 

3. Grant Consent to Industries 

4. Industries must obtain Consent to Establish and Consent to Operate from the SPCB. 

5. Enforce Pollution Norms 

6. Ensure industries follow emission standards. 

7. Take Legal Action 

8. Issue shutdown notices, penalties, or court cases against violators. 

 

Significance of the Air Act 

1. Protects Public Health 

2. Reduces diseases like asthma, lung cancer, and respiratory infections. 

3. Controls Industrial and Vehicular Pollution 

4. Ensures industries and vehicles follow pollution standards. 

5. Helps Maintain Clean Environment 

6. Improves air quality in cities and industrial areas. 

7. 4. Strong Legal Framework 

8. Provides strict measures to punish polluters. 

9. Encourages Sustainable Development 

10. Promotes cleaner technologies and fuels. 
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 Water (Prevention and Control of Pollution) Act;  

Introduction 

       The Water (Prevention and Control of Pollution) Act, 1974 is one of India’s earliest environmental 

laws, enacted to prevent, control, and reduce water pollution and to maintain or restore the 

wholesomeness of water. 

This Act was passed due to increasing pollution of rivers, lakes, ponds, and groundwater caused by 

industries, domestic sewage, and agricultural runoff. 

It also led to the establishment of: 

 Central Pollution Control Board (CPCB) 

 State Pollution Control Boards (SPCBs) 
The Act works along with the Environment Protection Act, 1986 to safeguard India’s water resources. 

Meaning of Water Pollution (as per Act) 

The Act defines water pollution as: 

“Any contamination of water by introducing impurities that make the water harmful for human use, 

animal life, aquatic life, agriculture, or industrial activities.” 

Water pollution includes discharge of: 

 Sewage 

 Chemical waste 

 Toxic substances 

 Industrial effluents 

 Agricultural pesticides 

 Plastic waste 

 Oil spills 

Into water bodies such as rivers, lakes, wells, and seas. 

 

Objectives of the Water Act 

1. Prevention and Control of Water Pollution 

2. To ensure that no industrial or domestic waste is discharged into water bodies without proper treatment. 

3. Maintaining or Restoring Wholesomeness of Water 

4. To keep water clean, safe, and fit for drinking, irrigation, agriculture, fisheries, and industrial use. 

5. Establishment of Pollution Control Boards 

6. To set up CPCB and SPCBs to monitor, regulate, and enforce pollution laws. 

7. 4. Regulating Industrial Effluents 

8. To restrict the discharge of polluted water by industries. 

9. Ensuring Legal Enforcement 

10. To hold polluters accountable through fines, penalties, and legal action. 

 

Key Features of the Water Act 

1. Establishment of CPCB and SPCBs 

The Act provides for: 

 Central Pollution Control Board – national authority 

 State Pollution Control Boards – state-level authorities 

These boards regulate pollution levels, issue guidelines, set standards, and enforce compliance. 

 

2. Consent for Industries (No Objection Certificate – NOC) 

Industries must obtain two permissions from the SPCB: 

 Consent to Establish (CTE) 

 Consent to Operate (CTO) 
Without these, no industry can operate. 

Industries must show that they have suitable effluent treatment plants (ETPs) to treat wastewater. 

 

3. Prohibition of Pollutant Discharge 

Industries and municipalities are prohibited from: 

 Discharging untreated sewage or effluents into rivers, lakes, wells, or sea 
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 Using water bodies for disposal of harmful wastes 

 Altering water quality beyond prescribed limits 

The Act makes it mandatory to treat wastewater before release. 

 

4. Power to Take Samples 

The Pollution Control Boards have the legal right to: 

 Collect water or effluent samples 

 Inspect industries at any time 

 Analyse samples in laboratories 

 Use findings as evidence in court 

 

5. Setting Standards for Water Quality 

The Act empowers CPCB and SPCBs to set: 

 Standards for clean water 

 Limits for pollutants 

 Guidelines for sewage treatment plants (STPs) 

 Effluent discharge standards for industries 

 

6. Control of Sewage and Municipal Waste 

The Act directs: 

 Local bodies (municipalities, corporations) to manage sewage 

 Proper functioning of household and public drainage systems 

 Treatment of domestic wastewater before disposal 

 

7. Penalties and Punishment 

Violations of the Act are punishable with: 

 Imprisonment up to 3 months 

 Fine up to ₹10,000 
If violations continue: 

 Additional daily fines 

 Imprisonment up to 7 years for repeated offences 

 

8. Authority to Issue Directions 

The Pollution Control Boards can: 

 Shut down polluting industries 

 Stop electricity or water supply to violators 

 Order installation of ETPs 

 Restrict new industries in heavily polluted areas 

 

Functions of CPCB (Central Pollution Control Board) 

1. National Water Quality Standards 

2. Sets standards for drinking water, industrial water, and irrigation water. 

3. Coordination Between States 

4. Ensures uniform enforcement of laws across India. 

5. Research and Training 

6. Develops new scientific methods for pollution control. 

7. Advisory Role 

8. Advises the Central Government on pollution-related issues. 

 

Functions of SPCBs (State Pollution Control Boards) 

1. Monitoring State Water Bodies 

2. Regular testing of river water, lake water, and groundwater quality. 

3. Granting Consent 
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4. Provides CTE and CTO to industries after ensuring pollution control systems are installed. 

5. Enforcement 

6. Takes legal action against polluting industries and municipal bodies. 

7. Public Awareness 

8. Educates the public on clean water and sanitation. 

 

Significance of the Water Act 

1. Protects Human Health 

2. Conserves Aquatic Ecosystems 

3. Controls Industrial Pollution 

4. Safeguards Drinking Water Sources 

5. Supports Sustainable Development 

 

 Wildlife (Protection) Act;  

           The Wildlife (Protection) Act, 1972 is one of India’s most important environmental laws, enacted 

to protect wild animals, birds, plants, and their habitats. It provides a legal framework for the 

conservation of biodiversity, regulation of hunting, protection of endangered species, and establishment 

of protected areas like National Parks and Wildlife Sanctuaries. 

 

Objectives of the Act 

Protection of wildlife species 

Regulation of hunting 

Creation of protected areas: 

Control of trade in wildlife: 

Conservation of biodiversity: 

 

Key Provisions of the Act 

1. Regulation of Hunting 

      The Act completely prohibits hunting of wild animals listed in Schedules I–IV. 

Hunting is allowed only when: 

 The animal becomes dangerous to human life 

 The animal is permanently disabled or diseased Such actions require written permission from the 

Chief Wildlife Warden. 

 

2. Schedules of the Act 

Animals and plants are classified into six schedules, each providing different levels of protection: 

 Schedule I & II: 

Highest protection; severe punishment for offences. 

(Includes tiger, elephant, lion, rhino, etc.) 

 Schedule III & IV: 
Protection with less severe penalties. 

 Schedule V: 
Animals declared as vermin 

(e.g., rats, crows) — may be hunted. 

 Schedule VI: 

Protection of endangered plants 

(e.g., pitcher plant, blue vanda) 

 

3. Protected Areas The Act provides for creation and management of protected zones: 

 Wildlife Sanctuaries – Areas where protection of animals is priority, but limited human activity 

allowed. 

 National Parks – Strict protection; no human activity permitted. 

 Conservation Reserves – Created for protecting landscapes. 
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 Community Reserves – Managed with local community participation. 

These areas provide safe habitats and breeding grounds for wildlife. 

 

4. Trade Control 

The Act strictly bans illegal trade of wildlife products, including: 

 Skin, fur, bone, ivory 

 Horns, claws, teeth 

 Endangered plants or their products 

Smuggling or trading protected species is a serious criminal offence. 

 

5. Enforcement Authorities 

Several authorities are established for implementation: 

 National Tiger Conservation Authority (NTCA) 

 Wildlife Crime Control Bureau (WCCB) 

 State Wildlife Departments 

 Chief Wildlife Warden 

These help in preventing poaching, smuggling and ensuring protection. 

 

6. Penalties 

Violations of the Act attract strict penalties: For offences related to Schedule I or II animals, 

imprisonment may extend to 7 years, along with heavy fines. Repeat offenders face even harsher 

punishments. 

 

Amendments to the Act|: Over the years, the Act has been amended to strengthen protection: 

1991 Amendment: 

 Complete ban on trade of endangered species 

 Protection extended to plants 

 Penalties increased 

2006 Amendment: 

 Establishment of NTCA 

 Strengthened tiger conservation 

2022 Amendment: 
 Stricter penalties 

 Better alignment with CITES (international treaty for wildlife trade) 

 

Significance of the Act 

• Preserves biodiversity 

• Prevents poaching and illegal trade 

• Promotes conservation across India 

• Supports environmental sustainability 

 

 Forest Conservation Act.  

            The Forest Conservation Act (FCA), 1980 is a key environmental law enacted by the Government 

of India to protect forests, regulate the diversion of forest land for non-forest purposes, and ensure 

sustainable management of forest resources. 

It aims to check rapid deforestation and preserve India’s ecological balance. 

 

Objectives of the Act 

1. To prevent large-scale deforestation 

Rapid clearing of forests had caused ecological damage, soil erosion, and climate issues. 

2. To conserve forest ecosystems 

Protect biodiversity, wildlife, and natural vegetation. 
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3. To regulate diversion of forest land 

Forest land cannot be used for mining, industries, dams, roads, or agriculture without Central Government 

approval. 

4. To promote reforestation and afforestation 
Encourage restoration of degraded forest areas. 

5. To maintain ecological balance 
Forests play a key role in climate regulation, rainfall, and oxygen supply. 

 

Key Provisions of the Act 

1. Restriction on Use of Forest Land 

     The Act strictly prohibits the State Governments from diverting forest land for non-forest purposes 

without approval of the Central Government. 

Non-forest purposes include: 

 Industrial projects 

 Mining 

 Commercial farming 

 Construction of dams, roads, railways, townships 

 Power projects (hydel, thermal) 

This prevents misuse of forest areas for development without environmental checks. 

 

2. Central Government’s Approval 

The most important provision: Forest land can be diverted only after approval by the Central 

Government. 

This ensures: 

 Uniform forest conservation policy across India 

 Control over states misusing forest areas 

 Environmental assessment before land diversion 

 

3. Advisory Committee 

The Central Government constitutes an Advisory Committee to guide decisions on: 

 Forest land diversion proposals 

 Reforestation programs 

 Conservation strategies 

This committee includes experts in forestry, ecology, wildlife, and environment. 

 

4. Compensatory Afforestation 

When forest land is diverted for development, the user agency must: 

 Provide equivalent non-forest land 

 Pay for afforestation (tree planting) on that land 

 Fund the development of existing degraded forests 

This maintains forest area balance. 

 

5. Protection of Reserved and Protected Forests 

The Act strengthens earlier laws (Indian Forest Act, 1927) by ensuring that: 

 Reserved forests cannot be changed to non-forest use 

 Protected forests cannot be cleared without central approval 

 Unauthorized cutting, clearing, or encroachment attracts penalties 

 

6. Penalties and Punishments 

Violations of the Act attract strict penalties: 

 Imprisonment up to 15 days to 3 years 

 Fines for illegal use of forest land 

 Seizure of machinery, vehicles, or equipment used in the offence 

These penalties discourage illegal deforestation and encroachments. 
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Amendments to the Act 

Forest Conservation (Amendment) Act, 1988 

Strengthened provisions: 

 Increased central control 

 Empowered authorities to stop forest clearing 

 Regulated forest produce transportation and cutting 

Forest Conservation (Amendment) Act, 2023 

Recent key changes: 

 Exemption of certain projects near international borders for security 

 Plantation areas can be notified as forest land 

 Promotes agroforestry and private forests 

 

Significance of the Act 

1. Prevents loss of forests: Controls unplanned diversion and reduces deforestation. 

2. Protects biodiversity: Forest ecosystems support plants, animals, birds, insects, and soil organisms. 

3. Supports climate regulation: Forests absorb carbon dioxide and maintain rainfall patterns. 

4. Balances development with conservation: Development projects must undergo environmental scrutiny. 

5. Helps protect tribal and forest-dependent communities: Preserves their traditional living spaces and 

forest-based livelihoods. 

 

International agreements:  

Montreal Protocols  

          The Montreal Protocol on Substances that Deplete the Ozone Layer is one of the most successful 

international environmental agreements. It was adopted on 16 September 1987 under the United Nations 

Environment Programme (UNEP). 

Its main aim is to protect the ozone layer by phasing out the production and use of ozone-depleting 

substances (ODS) such as CFCs, halons, carbon tetrachloride, and methyl chloroform. 

           It is considered a landmark agreement because it has achieved universal participation from all 

countries and has significantly helped the ozone layer recover. 

Objective: To phase out the production and consumption of ozone-depleting substances (ODS) to protect 

and restore the ozone layer. 

Ozone-Depleting Substances Covered 

The agreement controls major ODS such as: 

 Chlorofluorocarbons (CFCs) 

 Halons 

 Carbon tetrachloride 

 Methyl chloroform 

 Hydrochlorofluorocarbons (HCFCs) 

 Methyl bromide 

These chemicals release chlorine and bromine in the stratosphere, which destroy ozone molecules.  

 

 

 Legally Binding Agreement: It is a compulsory agreement where all member nations must follow the 

rules and targets set for reducing ODS. 

 Differentiated Responsibilities 

          Developed countries (like USA, UK, Japan) must phase out ODS earlier. 

Developing countries (like India, China) get extra time and financial assistance. 

 Multilateral Fund 
          To support developing nations in shifting to ozone-friendly technologies. 

It helps in training, research, and implementing new technology. 

 Regular Scientific and Technological Reviews 

The protocol is based on continuous scientific assessment. 

ODS phase-out schedules are updated based on new scientific findings. 
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Important Amendments and Key Moments 

1987 – Adoption of the Montreal Protocol 

Signed by many countries to control CFCs and similar chemicals. 

1990 – London Amendment 

Strengthened the protocol and added financial mechanisms to support developing countries. 

1992 – Copenhagen Amendment 

Set stricter deadlines for phasing out OD in developed countries. 

1997 – Montreal Amendment 

Controlled illegal trade of ODS and improved licensing systems. 

1999 – Beijing Amendment 

Included more harmful chemicals such as bromochloromethane under control measures. 

2016 – Kigali Amendment 

Added Hydro fluorocarbons (HFCs) to the protocol. 

HFCs do not harm the ozone layer but contribute to global warming. 

Phasing them out helps reduce climate change. 

 

Impact of the Montreal Protocol 

 Reduction in ODS production and emissions 
Countries successfully reduced the use of CFCs by almost 98%. 

 Recovery of the ozone layer 
Studies show the ozone layer is slowly healing and may return to 1980 levels by 2050–2070. 

 Global environmental cooperation 
It is the only treaty in the world where every country in the UN has signed and implemented it. 

 Prevention of health hazards 
Reduction in skin cancer, cataracts, and genetic disorders due to less UV exposure. 

 

Kyoto Protocols  

             The Kyoto Protocol is an important international environmental agreement adopted in 1997 under 

the United Nations Framework Convention on Climate Change (UNFCCC). Its main aim is to reduce 

greenhouse gas (GHG) emissions to control global warming and climate change. 

         It is the first legally binding agreement in which industrialized countries accepted specific emission 

reduction targets. 

The protocol came into force on 16 February 2005 after sufficient ratification by member nations. 

Objective: To reduce emissions of major greenhouse gases such as carbon dioxide (CO₂), methane (CH₄), 

nitrous oxide (N₂O), and industrial gases (HFCs, PFCs, SF₆). 

 

Legally Binding Targets: The protocol sets binding emission reduction commitments for developed 

countries listed in Annex I (e.g., USA, Japan, European Union nations). 

Developing countries, including India and China, had no binding targets, but were encouraged to take 

voluntary measures. 

 

Principle of Common but Differentiated Responsibilities (CBDR) 

Developed nations are historically responsible for higher emissions. 

Therefore, they must take the lead in reducing greenhouse gases, while developing nations are given 

flexibility. 

 

Commitment Periods 

The Kyoto Protocol introduced two commitment periods: 

 First Commitment Period (2008–2012) 

 Second Commitment Period (2013–2020) – under the Doha AmendmentCountries agreed to 

reduce their overall GHG emissions by a percentage below 1990 levels. 
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Market-Based Mechanisms 

The protocol introduced innovative mechanisms to help countries meet their emission targets at lower cost. 

1. Clean Development Mechanism (CDM): Allows developed countries to invest in environmentally 

friendly projects in developing nations and earn Certified Emission Reduction (CER) credits. 

2. Joint Implementation (JI): Allows one developed country to implement emission-reduction projects in 

another developed country and earn credits. 

3. Emissions Trading (Carbon Trading): Countries with surplus emission units can sell them to countries 

that are exceeding their targets. 

4. Monitoring and Reporting: Countries must maintain proper records of greenhouse gas emissions. 

Annual reports are submitted to the UNFCCC. 

Independent expert teams review the performance of each country. 
 

Important Moments / Key Milestones 

 1997 – Adoption of Kyoto Protocol 

Countries agreed for the first time to legally binding GHG reduction targets. 

 2001 – Marrakesh Accords 

Detailed rules for implementing the Kyoto Protocol and market mechanisms were finalized. 

 2005 – Protocol Comes into Force 

After Russia’s ratification, the agreement started functioning globally. 

 2008–2012 – First Commitment Period 

Countries worked to achieve their emission reduction goals. 

 2012 – Doha Amendment 

Established the Second Commitment Period (2013–2020) with stronger targets. 

 2015 – Paris Agreement 

Kyoto Protocol inspired this new global climate agreement focusing on long-term climate action. 
 

Achievements of the Kyoto Protocol 

 Established the world’s first legally binding climate treaty 
It set the foundation for future climate agreements. 

 Reduced emissions in many developed countries 
Some countries successfully met or exceeded their targets. 

 Promoted green technologies 
Encouraged renewable energy, energy efficiency, and sustainable industrial practices. 

 Supported developing countries 
Through CDM projects, India and many other nations benefited financially and technologically.  
 

Limitations 

• USA did not ratify the protocol, reducing its overall impact. 

• Developing countries had no mandatory targets, leading to criticism. 

• Global emissions continued to rise, especially from emerging economies. 

• Slow implementation and political disagreements affected progress. 

 

 Agreements Convention on Biological Diversity (CBD). 

              The Convention on Biological Diversity (CBD) is a major international environmental 

agreement signed at the Earth Summit in Rio de Janeiro in 1992. 

It aims to conserve biological diversity, promote the sustainable use of natural resources, and ensure fair 

and equitable sharing of benefits arising from the use of genetic resources. 

CBD recognizes that protecting biodiversity is essential for ecological balance, economic development, 

cultural heritage, and human well-being. 

It came into force on 29 December 1993 and has been ratified by almost all countries, including India. 

Objectives of CBD: CBD has three major objectives: 

1. Conservation of biological diversity 

2. Sustainable use of biological resources 

3. Fair and equitable sharing of benefits from genetic resources, especially for developing nations and 

indigenous communities 
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1. Conservation of Biodiversity 

Countries must protect ecosystems, natural habitats, species, and genetic diversity through protected 

areas, reserves, and conservation programs. 

2. Sustainable Use of Resources 
Biodiversity resources such as forests, wildlife, medicinal plants, and marine ecosystems must be used 

responsibly so that they are available for future generations. 

3. Benefit Sharing (Access and Benefit Sharing – ABS) 
If a country or company uses biological resources (like medicinal plants or genetic material), the 

benefits must be shared fairly with the country of origin or the indigenous communities who protected 

the resource. 

This principle led to the development of the Nagoya Protocol. 

4. National Biodiversity Strategies and Action Plans 
Each country must prepare its own national plan for biodiversity conservation. 

India prepared the National Biodiversity Action Plan (NBAP). 

5. Role of Indigenous Communities 
CBD recognizes the traditional knowledge of tribal and local communities and provides mechanisms to 

protect their intellectual property rights. 

6. Technology Transfer and Financial Support 
Developed countries must support developing countries through: 

 Funding 

 Training 

 Transfer of advanced biotechnology 

 Strengthening conservation programs 

 

Important Moments / Key Milestones 

1992 – Earth Summit, Rio de Janeiro 

CBD was adopted as a legally binding global treaty on biodiversity conservation. 

1993 – CBD Comes into Force 

The agreement officially became active on 29 December 1993. 

2000 – Cartagena Protocol on Biosafety 

A major addition to CBD. 

It deals with the safe handling, transport, and use of genetically modified organisms (GMOs). 

2010 – Nagoya Protocol 

Focused on Access and Benefit Sharing (ABS). 

Ensures that genetic resources and traditional knowledge are used fairly and profits are shared equitably.  

2010 – Aichi Biodiversity Targets 

A set of 20 global biodiversity conservation goals for the period 2011–2020. 

2022 – Kunming-Montreal Global Biodiversity Framework 

Introduced new biodiversity goals for 2030, including "30x30 target" (protecting 30% of Earth’s land and 

oceans by 2030). 

 

Achievements of CBD 

 Widespread global participation 
Almost every country has joined the agreement, making it one of the most successful international 

conventions. 

 Strengthened protected areas 

Increase in national parks, wildlife sanctuaries, biosphere reserves, and marine protected areas. 

 Promoted sustainable development 

Encouraged eco-friendly agricultural, forestry, and fisheries practices. 

 Protection of genetic resources 

Countries gained rights over their biological resources, reducing exploitation by foreign companies. 
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 Recognition of indigenous knowledge 

CBD protects traditional knowledge and provides legal benefits to local communities. 

 

Limitations 

 Slow implementation 

many countries struggle to meet conservation targets. 

 Continued biodiversity loss 

Deforestation, pollution, climate change, and habitat destruction remain major threats. 

 Lack of adequate funding 

Developing nations need more financial support to protect biodiversity. 

 

 Nature reserves 

          Nature reserves are protected areas designated for the conservation of wildlife, plants, and natural 

ecosystems. 

          Their main purpose is to preserve biodiversity, protect endangered species, maintain ecological 

balance, and safeguard natural habitats from human pressure. 

These areas are managed scientifically to ensure long-term conservation while allowing limited research, 

education, and eco-friendly tourism. 

Nature reserves play a critical role in preserving ecological processes such as nutrient cycling, soil 

formation, water purification, and climate regulation. 

Meaning of Nature Reserves 

          Nature reserves are specific areas of land or water set aside to protect wildlife, flora, fauna, 

landscapes, and natural features. 

They are legally protected and maintained for scientific study, biodiversity conservation, and sometimes 

for regulated public use. 

Objectives of Nature Reserves 

 To protect and conserve biological diversity 

 To safeguard endangered species and their habitats 

 To preserve ecological processes and natural resources 

 To provide opportunities for ecological research and education 

 To maintain genetic diversity and promote natural regeneration 

 

Types of Nature Reserves: Nature reserves are generally of two types: 

1. Strict Nature Reserves 
Areas completely protected from human interference. 

They are mainly for scientific research and monitoring of natural ecosystems. 

2. Managed Nature Reserves 

These areas allow controlled human activities like eco-tourism, education, and sustainable resource use. 

 

• Role in Conservation 

Nature reserves help in: 

 Preserving species from extinction 

 Protecting breeding grounds 

 Maintaining natural food chains 

 Conserving endemic and rare species 

 Sustaining ecosystem services like clean air, water, and fertile soil 

 

Legal Protection 

Nature reserves are established under national and international environmental laws. 

In India, they are supported by laws such as: 

 Wildlife Protection Act, 1972 

 Biological Diversity Act, 2002 

 Forest Conservation Act, 1980 

These laws prohibit hunting, deforestation, poaching, mining, and commercial exploitation. 
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Important Moments / Global Developments 

 1872 – Yellowstone National Park (USA) 

The world’s first officially recognized protected area, encouraging the concept of nature reserves 

globally. 

 1948 – Establishment of IUCN 

The International Union for Conservation of Nature played a key role in promoting protected areas 

worldwide. 

 1972 – UNESCO’s Man and Biosphere (MAB) Programme 

Encouraged the creation of biosphere reserves to conserve ecosystems and promote sustainable 

development. 

 1992 – Convention on Biological Diversity (CBD) 

Signed at the Rio Earth Summit, it emphasized establishing protected areas like nature reserves to 

conserve global biodiversity. 

 2004 – Programme of Work on Protected Areas (PoWPA) 

Strengthened commitments under CBD to expand nature reserves and improve reserve management. 

 2022 – 30x30 Global Biodiversity Framework 

Targets protecting 30% of land and ocean areas by 2030, increasing the number of nature reserves 

worldwide. 
 

Importance of Nature Reserves 

 Protection of endangered species 

 Preservation of ecosystems 

 Support for scientific research 

 Climate regulation 

 Water and soil conservation 

 Educational and recreational value 
 

Challenges 

 Illegal poaching and wildlife trade 

 Habitat fragmentation 

 Encroachment and land-use change 

 Climate change affecting ecosystems 

 Limited funding and inadequate management 

 Human-wildlife conflict in surrounding areas 

 

Tribal populations and rights 

        Tribal populations, also known as indigenous peoples or Adivasis in India, are communities that live 

close to nature and follow traditional cultures, languages, and livelihoods. They have unique knowledge of 

forests, biodiversity, medicine, and sustainable living. However, they often face social exclusion, 

displacement, poverty, and loss of cultural identity. 

         To protect their rights, various national and international laws and movements have evolved over 

time. Recognizing tribal rights is essential for ensuring social justice, environmental protection, and 

inclusive development. 

  

Meaning of Tribal Populations 

           Tribal populations are distinct social groups with their own culture, language, traditions, and strong 

dependence on forests and natural resources. 

They are considered some of the earliest inhabitants of a region. 

 

Characteristics of Tribal Communities 

 Live traditionally in forest and hilly regions 

 Follow their own culture, customs, festivals, and governance systems 

 Depend on forest products, agriculture, and hunting 

 Respect nature and protect biodiversity 
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 Have rich traditional knowledge of herbal medicine and sustainable resource us 

Problems Faced by Tribal Populations 

 Loss of land and forests due to development projects 

 Displacement because of dams, mines, and industries 

 Poverty, illiteracy, and lack of healthcare 

 Social discrimination and political marginalization 

 Exploitation by contractors and moneylenders 

 Threats to traditional culture and languages 

 

Rights of Tribal Populations: Tribal rights include: 

 Right to land and forest resources 

 Right to livelihood and traditional practices 

 Cultural and educational rights 

 Protection from exploitation 

 Rights to self-governance and decision-making 

 Participation in development programs 

 

Constitutional Safeguards in India 

The Indian Constitution provides strong protection to tribal communities: 

1. Fifth Schedule – Governs administration of tribal areas in central and northern India. 

2. Sixth Schedule – Provides autonomy to tribal areas in the Northeast. 

3. Article 46 – Protects SC/ST educational and economic interests. 

4. Article 244 – Special provisions for tribal administration. 

5. Reservation in education, jobs, and politics for Scheduled Tribes (STs). 

6. Panchayats (Extension to Scheduled Areas) Act (PESA), 1996 – Empowers Gram Sabhas in 

tribal areas. 

 

Forest Rights Act (FRA), 2006 

This is the most important law protecting tribal rights. 

It recognizes: 

 Individual forest rights (for cultivation) 

 Community forest rights (for using forest produce) 

 Rights to protect and manage forests 

 Rights for displaced forest dwellers 

This act aims to correct historical injustice done to Adivasis. 

 

 Human wildlife conflicts in Indian context.  

         Human–Wildlife Conflict (HWC) refers to the interaction between humans and wild animals that 

results in negative impacts on either side. In India, rapid population growth, expansion of agriculture, 

developmental activities, and shrinking wildlife habitats have made HWC one of the most critical 

environmental and social issues. 

Meaning of Human–Wildlife Conflict 

Human–Wildlife Conflict occurs when: 

 Humans and wildlife compete for space, food, and water. 

 Wildlife damages crops, property, livestock, or causes human injuries and deaths. 

 Humans retaliate by killing or harming wild animals. 

 

Causes of Human–Wildlife Conflict in India 

1. Habitat Loss and Fragmentation 

   Forest areas are decreasing due to agriculture, mining, urban expansion, roads, and railways. Fragmented 

habitats force animals like elephants, tigers, and leopards to enter human settlements. 

2. Expansion of Agriculture 

Farmlands are extending close to forests. Animals raid crops such as sugarcane, paddy, banana, maize, 

leading to economic loss for farmers. 
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3. Scarcity of Food and Water 

     Droughts, climate change, and deforestation reduce natural food sources. Animals move to villages 

searching for food and water. 

4. Development Projects 

      Highways, rail lines, dams, and industries cut across forest corridors. Leads to animal deaths due to 

road/rail accidents and disrupts movement patterns. 

5. Human Encroachment into Forest Areas 

      Settlements and grazing inside forests disturb wildlife movement. Illegal activities like poaching further 

stress animal populations. 

 

Major Types of Human–Wildlife Conflicts in India 

1. Elephant–Human Conflicts 

 Most severe in Karnataka, Odisha, Assam, Jharkhand, and Kerala. 

 Elephants raid crops, destroy houses, and cause accidental deaths. 

 Root cause: Loss of elephant corridors and fragmentation. 

2. Tiger–Human Conflicts 

 Common in Sundarbans, Maharashtra, Karnataka, Madhya Pradesh. 

 Tigers stray into human habitation and occasionally attack livestock or people. 

 Cause: Shrinking prey base and corridor destruction. 

3. Leopard–Human Conflicts 

 Seen in Maharashtra (Mumbai Aarey), Himachal, Uttarakhand, Karnataka. 

 Leopards adapt to urban areas and enter cities. 

 Cause: Rapid urbanisation near forest edges. 

4. Monkey and Wild Boar Conflicts 

 Monkeys cause damage to crops and property. 

 Wild boars destroy large areas of farmland. 

 

Impacts of Human–Wildlife Conflicts 

On Humans 

 Deaths and injuries from encounters with elephants, tigers, leopards. 

 Crop loss and economic damage. 

 Loss of livestock. 

 Psychological fear and stress. 

 Increased resentment toward conservation efforts. 

On Wildlife 

 Retaliatory killing through poisoning, electrocution, and trapping. 

 Loss of species population. 

 Disturbance of natural behaviour and migration routes. 

 

Government Measures to Reduce HWC 

1. Creation of Wildlife Corridors 

2. Use of Early Warning Systems 

3. Compensation Schemes 

4. Habitat Restoration 

5. Community Participation 

6. Electric and Solar Fencing 

Important Movements/Initiatives Related to Human–Wildlife Conflict in India 

1. Project Tiger (1973) 

Launched to protect tigers and reduce conflict. 

Main focus: Secure tiger habitats, improve prey base, and promote corridor connectivity. 

2. Project Elephant (1992) 

Protect elephant corridors. 

Implement conflict mitigation measures like trenches, fences, and compensation schemes. 
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3. Wildlife Protection Act (1972): Provides legal protection to wildlife and penalties for killing animals. 

4. Eco-sensitive Zones (ESZs): Around national parks and sanctuaries to limit human activities. 

5. National Wildlife Action Plan (2017–2031): Focus on community-based conflict management. Use of 

technology to monitor wildlife movement. 

6. WWF-India and WCS Programs: Work on corridor restoration, community coexistence, and training 

frontline staff. 

 

Human Communities and the Environment Human population growth:  

           Human population growth refers to the increase in the number of people living on Earth over 

time. It has profound effects on the environment, natural resources, and ecological balance. Rapid 

population growth, especially in developing countries like India, contributes to environmental degradation, 

resource depletion, and social challenges. 

 

Meaning of Human Population Growth 

       Human population growth is the change in the number of individuals in a population over a period. It 

is influenced by birth rates, death rates, immigration, and emigration. 

Types of Population Growth 

1. Exponential Growth – Rapid increase when resources are abundant. 

2. Linear Growth – Steady increase over time. 

3. Declining Growth – When birth rates fall below death rates. 

 

Causes of Human Population Growth 

 High birth rates and declining mortality rates due to better healthcare and medicine. 

 Improved sanitation, vaccination, and nutrition. 

 Agricultural advancements and food security. 

 Migration to urban areas leading to population concentration. 

 Lack of awareness and family planning in some regions. 

 

Impacts on Environment 

 Deforestation – Clearing land for agriculture and settlements. 

 Loss of Biodiversity – Habitat destruction and hunting. 

 Water Scarcity – Overuse of rivers, lakes, and groundwater. 

 Air Pollution – Increased vehicles, industries, and energy consumption. 

 Waste Generation – More solid waste, sewage, and plastics. 

 Climate Change – Higher greenhouse gas emissions. 

 

Population Growth Trends in India 

 India’s population growth rate peaked during the 1960s–1980s. 

 Population control programs and family planning reduced the growth rate gradually. 

 Urbanization is increasing rapidly, affecting resources and infrastructure. 

 India is the second most populous country in the world after China. 

 

Measures to Control Population Growth 

 Family planning programs (contraceptives, sterilization, awareness campaigns). 

 Government schemes like National Population Policy, 2000. 

 Education and empowerment of women. 

 Health care improvements and reducing infant mortality. 

 Promotion of smaller family norms through media and social campaigns. 

 

Important Movements / Key Moments 

 1952 – Family Planning Program in India 

First official population control program. 

Focused on sterilization and birth control awareness. 

 1976–77 – Emergency Period in India 
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Mass sterilization campaign during emergency government. 

Led to widespread criticism and human rights concerns. 

 2000 – National Population Policy (NPP) 

Aims to achieve replacement-level fertility (2.1 children per woman) by 2025. 

Focus on health care, education, and empowerment. 

 UN International Conferences on Population and Development 
 Cairo, 1994 – Focused on reproductive health and women’s rights. 

 Beijing, 1995 – Addressed gender equality and sustainable development. 

 Sustainable Development Goals (SDGs), 2015 

     Goal 3: Good health and well-being 

Goal 5: Gender equality 

Goal 11: Sustainable cities and communities 

 

Importance of Controlling Population Growth 

 Reduces pressure on natural resources. 

 Protects forests, water bodies, and biodiversity. 

 Improves quality of life and education. 

 Promotes sustainable development and climate stability. 

 Ensures food security and health care for all. 

 

 Population growth Impacts on environment  

 Deforestation 

Increasing population requires land for housing, agriculture, and industries. Forests are cleared, reducing 

tree cover and destroying wildlife habitats. Example: Large-scale deforestation in the Amazon and 

Indian forests. 

 Loss of Biodiversity 

Habitat destruction and overexploitation of species lead to extinction. Endangered species, such as 

tigers, elephants, and rhinos, face threats due to human activities. Wildlife corridors and ecosystems are 

fragmented. 

 Water Scarcity 

Rising population increases water consumption for drinking, agriculture, and industries. Rivers, lakes, 

and groundwater are overused and polluted. 

Example: Over-extraction of groundwater in India’s northern plains. 

 Air Pollution 

More vehicles, industries, and energy use lead to increased emissions of CO₂, NOx, and particulate 

matter. Causes smog, acid rain, respiratory diseases, and contributes to global warming. 

 Soil Degradation 

Intensive agriculture to feed the growing population depletes soil nutrients. Overuse of chemical 

fertilizers and pesticides leads to soil pollution. Erosion increases due to deforestation and urbanization. 

 Waste Generation 

Population growth leads to more solid waste, sewage, and plastics. Improper disposal pollutes land and 

water bodies, affecting human and animal health. 

 Climate Change 

Higher energy consumption and industrial activity increase greenhouse gas emissions. Global warming, 

extreme weather events, and rising sea levels threaten ecosystems and human settlements 

 Pressure on Natural Resources 

Overharvesting of forests, fisheries, and minerals leads to resource depletion. 

Unsustainable resource use reduces the availability of food, fuel, and building materials. 

 Urbanization and Habitat Loss 

Rapid growth of cities encroaches on agricultural land and forests. Leads to habitat fragmentation, 

reduced green spaces, and urban heat islands. 

 Health and Sanitation Problems 

High population density increases pollution, spreads diseases, and strains health infrastructure. 

Example: Airborne diseases, waterborne illnesses, and poor waste management in urban slums. 
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 Population growth Impacts Human health and welfare.  

1. Pressure on Health Care Systems:  
High population density strains hospitals, clinics, and health services. Shortage of medical staff, 

equipment, and medicines in many regions. Increased risk of epidemics and outbreaks of communicable 

diseases. 

2. Malnutrition and Food Security 
Rising population increases demand for food. Insufficient agricultural output or unequal distribution 

leads to malnutrition, stunting, and underweight children. 

Example: Protein-energy malnutrition and vitamin deficiencies in densely populated areas. 

3. Water and Sanitation Challenges 

Overpopulation leads to inadequate access to clean drinking water and proper sanitation. Causes 

waterborne diseases like cholera, dysentery, and diarrhea. 

Overcrowding in urban slums increases hygiene-related health issues. 

4. Increased Mortality and Morbidity 

Limited access to health care increases infant, child, and maternal mortality rates. Overcrowded living 

conditions facilitate the spread of respiratory diseases, tuberculosis, and viral infections 

5. Mental Health Issues 

High population density, unemployment, poverty, and competition for resources contribute to stress, 

anxiety, and depression. Social tensions and conflicts increase in densely populated areas 

6. Poverty and Unemployment 

Overpopulation can lead to unemployment due to insufficient job opportunities. Poverty reduces access 

to health care, nutritious food, and education. 

Example: Urban slums in India and other developing countries. 

7. Education and Literacy Challenges 

Large population pressures the education system, leading to overcrowded schools and limited learning 

resources. Reduced literacy and awareness affect health behavior, family planning, and adoption of 

hygiene practices. 

8. Child Welfare 

High fertility rates increase the number of children in low-income families. 

Poor nutrition, limited schooling, and exposure to diseases affect their development and future prospects 

9. Social Welfare Strain 

Government welfare programs such as pensions, healthcare subsidies, and housing struggle to meet the 

demands of a growing population. Limited resources result in unequal distribution and social disparities. 

 

 Resettlement and rehabilitation of project affected persons; case studies.  

Meaning of Resettlement and Rehabilitation 

Resettlement: Relocating displaced individuals and communities to new sites. 

Rehabilitation: Restoring livelihoods, social networks, housing, and access to resources for displaced 

people. Ensures that PAPs do not suffer permanent economic, social, or cultural losses. 

 

Objectives of R&R 

 Provide fair compensation for lost land, houses, and assets. 

 Restore or improve living standards of affected families. 

 Minimize social disruption and psychological stress. 

 Promote sustainable livelihoods through training, employment, or financial support. 

 Protect the rights of vulnerable groups, including tribals, farmers, and women. 

 

Legal Framework in India 

1. Land Acquisition Act, 2013 – Fair compensation for land acquisition. 

2. National Rehabilitation and Resettlement Policy, 2007 – Guidelines for R&R of PAPs. 

3. Forest Rights Act, 2006 – Protects rights of forest-dwelling communities affected by projects. 

4. Environmental Impact Assessment (EIA) Notification, 2006 – Mandates social impact assessment 

and R&R plan. 
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Challenges in R&R 

 Insufficient or delayed compensation. 

 Loss of livelihood and traditional occupations. 

 Inadequate infrastructure in resettlement sites. 

 Psychological stress due to forced displacement. 

 Social conflicts in host communities. 

 Neglect of women, elderly, and marginalized groups. 
 

Case Studies of Resettlement and Rehabilitation in India 

1. Sardar Sarovar Dam, Gujarat: A major dam on the Narmada River. Displaced over 200,000 people, 

primarily tribal communities. R&R included compensation, construction of new houses, agricultural land, 

and skill development programs. Controversies arose due to delays, inadequate land, and livelihood loss. 

2. Tehri Dam, Uttarakhand: Hydroelectric project on the Bhagirathi River. Over 100,000 people 

displaced. R&R involved building new towns, schools, and hospitals, but many faced unemployment and 

social dislocation. 

3. Hirakud Dam, Odisha: Displaced around 22,000 people during the 1950s–60s. Many affected people 

lost agricultural land and fishing livelihoods. Rehabilitation programs were inadequate initially, later 

improved with infrastructure and compensation schemes. 

4. Coal Mining Projects, Jharkhand and Chhattisgarh: Displacement of tribal communities for coal 

extraction. Issues included deforestation, loss of forest produce, and inadequate livelihood restoration. 

NGOs and government programs provide skill training and alternative employment. 
 

Strategies for Effective R&R 

 Conduct thorough social impact assessments before project approval. 

 Ensure adequate and timely compensation for land, housing, and loss of livelihood. 

 Provide employment opportunities, skill development, and financial support. 

 Include community participation in planning and decision-making. 

 Monitor the long-term well-being of resettled communities. 

 Protect cultural, educational, and health needs of displaced populations. 

 

Disaster management:  
Floods: Floods are among the most frequent and devastating natural disasters in the world and in India. 

They occur when water overflows onto normally dry land due to heavy rainfall, river overflow, or other 

factors, causing damage to life, property, and the environment. Effective disaster management is essential 

to minimize losses and ensure community safety. 

Meaning of Floods 

  A flood is the overflow of water onto land that is usually dry, causing inundation of residential areas, 

agricultural land, and infrastructure. Floods can be sudden (flash floods) or gradual (riverine floods). 

 

Causes of Floods 

Natural Causes 

1. Heavy Rainfall: Excessive rainfall in a short period can overwhelm rivers and drainage systems. 

Example: Monsoon floods in Assam and Bihar. 

2. Snowmelt: Rapid melting of glaciers or snow in mountainous regions increases river discharge. 

Example: Floods in Uttarakhand due to snowmelt. 

3. Cyclones and Storm Surges: Tropical storms bring heavy rainfall and storm surges, leading to 

coastal flooding. Example: Odisha cyclones causing floods in coastal districts. 

Man-Made Causes 

1. Dam Breaks or Reservoir Overflow: Poor maintenance or excessive rainfall can lead to sudden 

release of water. 

2. Urbanization and Poor Drainage: Concrete surfaces reduce water infiltration; blocked drains 

cause urban flooding. Example: Mumbai and Chennai experience seasonal urban floods. 

3. Deforestation and Soil Erosion: Reduced vegetation leads to faster surface runoff and river 

siltation, increasing flood risk. 
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Types of Floods 

1. Riverine Floods – Caused by overflow of rivers and tributaries. 

2. Flash Floods – Sudden floods due to intense rainfall in small areas. 

3. Urban Floods – Caused by poor drainage, clogged channels, and urban sprawl. 

4. Coastal Floods – Caused by cyclones, storm surges, and tsunamis. 

5. Pluvial Floods – Localized flooding due to heavy rainfall in low-lying areas. 

 

Impacts of Floods 

On Human Life 

 Deaths and injuries due to drowning. 

 Displacement of communities. 

 Spread of waterborne diseases (cholera, dysentery, malaria). 

On Agriculture 

 Destruction of crops and farmland. 

 Soil erosion and nutrient loss. 

 Loss of livestock and fisheries. 

On Infrastructure 

 Damage to houses, roads, bridges, schools, and hospitals. 

 Disruption of electricity, water supply, and communication networks. 

On Environment 

 Soil erosion, deforestation, and river siltation. 

 Loss of biodiversity and aquatic life due to altered habitats. 

Economic Impacts 

 Huge financial losses in agriculture, industry, and public infrastructure. 

 Long-term rehabilitation costs for affected populations. 

 

Flood Management Strategies 

1. Preparedness 

 Early warning systems using weather forecasts, river gauges, and satellite monitoring. 

 Community awareness programs on flood safety and evacuation. 

 Creation of flood shelters in vulnerable areas. 

2. Prevention and Mitigation 

 Construction of embankments, levees, and flood walls along rivers. 

 Dredging of rivers to increase water-carrying capacity. 

 Afforestation and watershed management to reduce runoff. 

 Urban planning with proper drainage systems. 

3. Response 

 Evacuation of affected people to safe shelters. 

 Distribution of food, water, and medical aid. 

 Search and rescue operations by disaster management teams, NDRF, and local authorities. 

4. Rehabilitation 

 Reconstruction of homes, schools, and infrastructure. 

 Compensation for lost crops, livestock, and property. 

 Psychological counseling and social support for affected communities. 

 

Case Studies in India 

1. Assam Floods (2020, 2022): Heavy monsoon rains caused Brahmaputra river overflow.Millions 

displaced; major damage to crops and infrastructure. 

2. Uttarakhand Flash Floods (2013): Cloudburst and glacial melt led to sudden floods in Kedarnath. 

Thousands of deaths; destruction of towns and pilgrimage sites. 

3. Kerala Floods (2018): Record monsoon rainfall caused overflow of dams and rivers. 

Widespread displacement and economic losses; massive rescue operations. 
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Important Organizations and Policies 

1. National Disaster Management Authority (NDMA) – Coordinates flood management in India. 

2. State Disaster Management Authorities (SDMAs) – Implement local flood mitigation and rescue 

operations. 

3. Central Water Commission (CWC) – Monitors river levels and issues flood alerts. 

4. National Disaster Response Force (NDRF) – Conducts search, rescue, and relief operations. 

5. Disaster Management Act, 2005 – Provides legal framework for managing natural disasters. 
 

Disaster Management: Earthquake 

         An earthquake is a sudden shaking or trembling of the Earth’s surface caused by the release of 

energy in the Earth’s crust, resulting in seismic waves. Earthquakes can cause massive loss of life, 

damage infrastructure, and trigger secondary hazards like landslides and tsunamis. Disaster management 

aims to reduce vulnerability, protect lives, and restore normalcy. 

Meaning of Earthquake 

   An earthquake is a natural phenomenon caused by sudden movements of tectonic plates, volcanic 

activity, or human activities such as mining. The point inside the Earth where the earthquake originates is 

called the focus, and the point directly above it on the surface is the epicenter. 

Causes of Earthquakes 

Natural Causes 

1. Tectonic Movements: Most earthquakes are caused by movement along faults due to plate tectonics. 

Example: Himalayan region due to collision of Indian and Eurasian plates. 

2. Volcanic Activity: Magma movement and volcanic eruptions can trigger tremors. 

3. Isostatic Adjustments: Landmass sinking or rising after melting glaciers may generate minor 

earthquakes. 

Man-Made Causes 

1. Mining and Quarrying – Explosions or heavy excavation can trigger localized tremors. 

2. Reservoir-Induced Seismicity – Filling large dams may increase seismic activity (e.g., Koyna Dam, 

Maharashtra). 

3. Underground Nuclear Tests – Can produce measurable earthquakes. 
 

Measurement of Earthquakes 

 Magnitude: Measures energy released at the focus (Richter Scale). 

 Intensity: Measures effects on the surface and human structures (Modified Mercalli Intensity Scale). 
 

Impacts of Earthquakes 

1. On Human Life: Deaths and injuries due to collapsing buildings. Psychological trauma and 

displacement. 

2. On Infrastructure: Damage to houses, roads, bridges, hospitals, and schools. Disruption of 

electricity, water supply, and communication networks. 

3. On Economy: Loss of crops, livestock, and industrial production. High cost of reconstruction and 

rehabilitation. 

4. On Environment: Landslides, rockfalls, and soil liquefaction. Changes in river courses and 

groundwater levels. Tsunamis triggered by undersea earthquakes. 
 

Earthquake-Prone Zones in India 

India is divided into four seismic zones based on earthquake risk: 

 Zone V (Very High Risk): Himalayan region, Delhi, Uttaranchal, NE states. 

 Zone IV (High Risk): Northern plains, Western Rajasthan. 

 Zone III (Moderate Risk): Central India, peninsular India. 

 Zone II (Low Risk): South and western India with occasional tremors 

Earthquake Management Strategies 

1. Preparedness: Earthquake-resistant buildings and retrofitting old structures. Public awareness 

programs, drills, and emergency training. Early warning systems for tsunamis and strong tremors. 

2. Prevention and Mitigation: Strict building codes in seismic zones (Bureau of Indian Standards, IS 

1893). Land-use planning avoiding construction in fault zones. Slope stabilization to prevent 
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landslides. 

3. Response: Search and rescue operations by NDRF, SDRFs, and local authorities. Medical aid, 

emergency shelters, and provision of food and water. Restoration of critical infrastructure like 

hospitals, roads, and communication. 

4. Rehabilitation: Reconstruction of homes and public infrastructure. Livelihood support for 

affected families. Psychological counseling and social reintegration. 

 

Case Studies in India 

1. Koyna Earthquake, Maharashtra (1967): Magnitude: 6.5; caused 177 deaths. Triggered by 

reservoir-induced seismicity. 

2. Bihar-Nepal Earthquake (1934): Magnitude: 8.0; massive destruction in Bihar and Nepal. 

Highlighted the need for seismic-resistant construction. 

3. Gujarat Earthquake (Bhuj, 2001): Magnitude: 7.7; over 20,000 deaths. Infrastructure collapse led to 

reforms in building codes. 

4. Uttarakhand Earthquake (2021): Magnitude: 6.0; caused landslides and river flooding. Affected 

Himalayan settlements and tourism areas. 

 

Organizations and Policies 

1. National Disaster Management Authority (NDMA) – Coordinates earthquake disaster management. 

2. State Disaster Management Authorities (SDMAs) – Implement local preparedness and response. 

3. National Remote Sensing Centre (NRSC) – Monitors seismic activity and terrain changes. 

4. Bureau of Indian Standards (BIS) – Provides earthquake-resistant construction codes. 

5. Disaster Management Act, 2005 – Legal framework for all disaster-related planning in India. 

 

Disaster Management: Cyclones 

            A cyclone is a large-scale, rotating storm system characterized by low pressure at its center, strong 

winds, and heavy rainfall. Cyclones are natural hazards that can cause widespread destruction to life, 

property, agriculture, and the environment. Disaster management aims to reduce vulnerability, save lives, 

and restore normalcy. 

Meaning of Cyclones 

    Cyclones are intense low-pressure systems over warm ocean waters, usually forming in tropical 

regions. Winds rotate counter clockwise in the Northern Hemisphere and clockwise in the Southern 

Hemisphere. 

They are also called hurricanes (Atlantic) or typhoons (Western Pacific). 

 

Causes of Cyclones 

Natural Causes 

 Warm Ocean Water: Cyclones form when ocean surface temperature exceeds 27°C. Warm water 

provides energy for storm formation. 

 Low Pressure System: Rising warm, moist air creates a low-pressure area. Surrounding high-pressure 

areas push air toward the low-pressure center, causing rotation. 

 Coriolis Effect: Rotation of Earth causes wind to spin around the low-pressure center. 

 Atmospheric Disturbances: Disturbances like tropical depressions, thunderstorms, or monsoon 

troughs initiate cyclone formation. 

Contributing Factors 

 Seasonal patterns: Pre-monsoon (April–June) and post-monsoon (October–December) are peak 

periods in India. Bay of Bengal is more cyclone-prone than the Arabian Sea. 
 

 

Types of Cyclones 

1. Tropical Cyclones – Form over warm tropical oceans; cause heavy rainfall, strong winds, and storm 

surges. 

2. Extra tropical Cyclones – Form in temperate regions; associated with fronts and low-pressure 

systems. 

3. Tornadoes – Small, intense cyclonic storms with very high wind speeds (localized impact). 
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Impacts of Cyclones 

On Human Life 

 Deaths and injuries from collapsing structures and flying debris. 

 Displacement of communities and loss of livelihood. 

 Psychological trauma and health issues. 

On Infrastructure 

 Damage to houses, schools, hospitals, and power lines. 

 Roads, bridges, and communication networks disrupted. 

 Flooding due to storm surges and heavy rainfall. 

On Agriculture 

 Destruction of crops, orchards, and plantations. 

 Soil erosion and salinization in coastal areas. 

 Loss of livestock and fisheries. 

On Environment 

 Coastal erosion and mangrove destruction. 

 Saltwater intrusion into freshwater sources. 

 Damage to forests and wildlife habitats. 

Economic Impacts 

 Loss of property, infrastructure, and agricultural produce. 

 Expensive reconstruction and rehabilitation costs. 

Cyclone-Prone Areas in India 

 Bay of Bengal Coast: Odisha, West Bengal, Andhra Pradesh, Tamil Nadu, and Bangladesh. 

 Arabian Sea Coast: Gujarat, Maharashtra, and Kerala (less frequent). 

 Cyclones are more severe in the Bay of Bengal than the Arabian Sea. 

Cyclone Management Strategies 

1. Preparedness: Early warning systems using satellite monitoring (IMD – India Meteorological 

Department). Public awareness campaigns and evacuation drills. Community cyclone shelters along coasts. 

2. Prevention and Mitigation: Construction of embankments, levees, and seawalls. Mangrove plantation 

and coastal forestation to act as natural barriers. Enforcing building codes in cyclone-prone areas. 

3. Response: Evacuation of residents to safe shelters. Deployment of NDRF, SDRFs, and local authorities 

for rescue. Emergency supply of food, water, and medical aid. 

4. Rehabilitation: Reconstruction of homes, schools, hospitals, and roads. Compensation for lost property, 

crops, and fisheries. Livelihood restoration programs and psychological support. 

Case Studies in India 

 Odisha Super Cyclone (1999): Category 5 cyclone; wind speeds of 260 km/h. Over 10,000 deaths 

and widespread destruction. Led to improved cyclone warning systems and shelters. 

 Cyclone Phailin (2013, Odisha & Andhra Pradesh): Category 5 cyclone; over 1 million people 

evacuated safely. Minimal casualties due to effective preparedness and evacuation. 

 Cyclone Amphan (2020, West Bengal & Odisha): Category 5 cyclone; heavy rainfall and storm 

surges. Displaced millions; caused significant damage to homes and agriculture. 

 

Important Organizations and Policies 

1. India Meteorological Department (IMD) – Cyclone monitoring and early warnings. 

2. National Disaster Management Authority (NDMA) – Coordinates national response. 

3. State Disaster Management Authorities (SDMAs) – Local implementation of preparedness and 

evacuation. 

4. National Cyclone Risk Mitigation Project (NCRMP) – Infrastructure, shelters, and early warning 

systems. 

5. Disaster Management Act, 2005 – Legal framework for cyclone management in India. 
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Disaster Management: Landslides 

          A landslide is the movement of rock, soil, or debris down a slope due to gravity, often triggered by 

natural or human-induced factors. Landslides are common in hilly and mountainous regions and can cause 

extensive damage to human life, infrastructure, and the environment. Effective disaster management 

involves prevention, preparedness, response, and rehabilitation. 

 

Meaning of Landslides 

A landslide is the downward movement of earth materials on a slope, often rapid and destructive. Can 

include rock falls, debris flows, mudslides, and soil creep. 

 

Causes of Landslides 

Natural Causes 

 Heavy Rainfall: Water infiltrates soil, reducing cohesion and increasing weight, leading to slope 

failure. 

 Earthquakes: Seismic activity destabilizes slopes, triggering landslides. 

 Volcanic Eruptions: Lava flows and ash deposits can destabilize terrain. 

 Steep Slopes: Gravity acts strongly on slopes with steep gradients. 

 Erosion: Riverbank or coastal erosion weakens slopes, causing collapse. 

Human-Induced Causes 

 Deforestation: Removal of vegetation reduces root binding, making slopes unstable. 

 Construction Activities: Road building, mining, and urbanization can destabilize slopes. 

 Excavation and Quarrying: Weakens slope structure and triggers debris flow. 

 Poor Drainage: Water accumulation from improper drainage systems increases slope instability. 

 

Types of Landslides 

 Rockfalls – Sudden free fall of rocks from steep cliffs. 

 Mudflows – Rapid flow of water-saturated soil down slopes. 

 Debris Flows – Fast-moving mixture of soil, rocks, and vegetation. 

 Slumps – Rotational sliding of a mass of soil or rock. 

 Creeps – Slow, gradual downward movement of soil. 

 

Impacts of Landslides 

 On Human Life: Deaths and injuries from collapsing earth and falling debris. Displacement of 

communities in hilly regions. 

 On Infrastructure: Damage to roads, bridges, railways, and houses. Disruption of electricity, water, 

and communication networks. 

 On Agriculture: Destruction of crops and farmland. Loss of fertile topsoil and reduction in agricultural 

productivity. 

 On Environment: Deforestation and habitat loss. River blockage and formation of temporary lakes, 

causing floods. Soil erosion and sedimentation affecting rivers and reservoirs. 

 Economic Impacts: High costs for reconstruction of damaged infrastructure. Loss of livelihood for 

affected communities. 

 

Landslide-Prone Areas in India 

 Himalayan Region: Uttarakhand, Himachal Pradesh, Jammu & Kashmir. 

 North-Eastern States: Assam, Arunachal Pradesh, Sikkim, Meghalaya. 

 Western Ghats: Kerala, Karnataka, Maharashtra. 

 Nilgiri Hills: Tamil Nadu and Kerala. 

 

Landslide Management Strategies 

1. Preparedness 

 Hazard mapping to identify landslide-prone areas. 

 Public awareness programs and early warning systems. 

 Evacuation planning and community training in high-risk areas. 
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2. Prevention and Mitigation 

 Afforestation and slope stabilization using vegetation. 

 Construction of retaining walls, check dams, and terracing. 

 Proper drainage systems to prevent water accumulation on slopes. 

 Restricting construction and mining in vulnerable areas. 

3. Response 

 Search and rescue operations by NDRF, SDRFs, and local authorities. 

 Provision of emergency shelters, food, water, and medical aid. 

 Clearing blocked roads and restoring communication networks. 

4. Rehabilitation 

 Reconstruction of houses and infrastructure. 

 Financial compensation for affected families. 

 Restoration of agriculture and livelihoods. 

 Psychological support and social reintegration. 

 

Case Studies in India 

1. Uttarakhand Landslides (2013): Triggered by heavy rainfall during the Kedarnath floods. Thousands 

of deaths; massive damage to infrastructure and pilgrim routes. 

2. Himachal Pradesh Landslides (2021, Kullu & Kangra): Monsoon rains caused road blockages and 

property damage. Local communities evacuated and relief operations conducted. 

3. Kerala Landslides (2018, Western Ghats): Heavy rainfall caused slope failures and mudflows. 

Hundreds of deaths; large-scale evacuation and rehabilitation required. 

 

Organizations and Policies 

 National Disaster Management Authority (NDMA) – Coordinates landslide management nationwide. 

 State Disaster Management Authorities (SDMAs) – Implement local preparedness, mitigation, and 

response. 

 Central Water Commission (CWC) – Monitors rainfall and slope waterlogging. 

 Disaster Management Act, 2005 – Provides legal framework for disaster management in India. 

 

Environmental Movements: Chipko Movement 

        The Chipko Movement was one of India’s earliest and most influential environmental movements, 

aimed at protecting forests and promoting sustainable use of natural resources. The movement is 

renowned for its non-violent protest strategy of hugging trees to prevent them from being cut. 

Meaning and Origin 

        The word “Chipko” means “to hug” or “to cling” in Hindi. Originated in Reni village, Chamoli 

district, Uttarakhand (then Uttar Pradesh) in 1973. Local villagers, particularly women, protested 

against the commercial felling of trees that threatened their livelihoods. 

 

Objectives of the Movement 

 Prevent deforestation and conserve forest resources. 

 Protect livelihoods of forest-dependent communities. 

 Raise awareness about environmental degradation caused by unplanned logging. 

 Promote sustainable forestry and community participation in forest management. 

Key Features 

1. Non-Violent Protest: Villagers hugged trees to physically prevent loggers from cutting them. Inspired 

by Gandhian principles of non-violence (Ahimsa). 

2. Role of Women: Women were at the forefront since they depended on forests for firewood, fodder, and 

water. Highlighted the connection between gender, livelihood, and environmental protection. 

3. Community Participation: Local people actively monitored forests and participated in tree 

conservation. Emphasized the importance of local knowledge and community action. 

4. Grassroots Movement: Initiated at the village level but influenced national forest policies. Became a 

model for other environmental movements in India and globally. 

 

http://www.klecdcnpn.in/


 

                                                        

KLE Society’s Commerce Degree College Akol road, Nipani 
                                                    Mr. Ravi Poojeri (Principal) 

For More Notes Visit us: www.klecdcnpn.in 
                                                     

Unit 3 Environmental Policies and Practices:  
 

33 

Causes of the Chipko Movement 

 Commercial Logging: Large-scale felling by contractors for timber and industry. 

 Environmental Degradation: Deforestation led to soil erosion, landslides, and reduced water 

availability. 

 Threat to Livelihoods: Local communities depended on forests for firewood, fodder, and minor forest 

produce. 

 Neglect of Local Voices: Decisions regarding forest exploitation were made without consulting local 

communities. 

 

Impacts of the Movement 

Environmental Impacts 

 Preservation of forests and biodiversity in the Himalayan region. 

 Reduced soil erosion and landslides in vulnerable areas. 

 Inspired tree plantation and afforestation programs. 

Social and Economic Impacts 

 Empowered women and forest-dependent communities. 

 Strengthened local participation in forest management. 

 Promoted sustainable livelihoods by preventing over-exploitation of forest resources. 

Political and Policy Impacts 

 Influenced the Government of India to introduce the Forest Conservation Act (1980). 

 Brought environmental issues to national attention. 

 Laid the foundation for other movements like the Appiko Movement in Karnataka. 

 

Notable Leaders 

1. Sunderlal Bahuguna – Key environmentalist and spokesperson for the Chipko Movement. 

2. Chandi Prasad Bhatt – Initiated the movement in Chamoli district. 

3. Gaura Devi – Led women in the Reni village protest, considered a symbol of courage and 

leadership. 

Lessons from Chipko Movement 

 Environmental protection can be achieved through peaceful, community-led initiatives. 

 Women play a critical role in natural resource conservation. 

 Local communities must be actively involved in forest and environmental policies. 

 Non-violent protest is a powerful tool to influence policy and raise awareness. 

 

Environmental Movements: Silent Valley Movement 

          The Silent Valley Movement was a landmark environmental movement in India that aimed at 

protecting the unique tropical evergreen forests of Kerala from destruction due to a hydroelectric 

project. It is remembered for successful ecological activism and raising awareness about biodiversity 

conservation. 

Meaning and Location 

         Silent Valley is a tropical evergreen forest located in Palakkad district, Kerala. Named “Silent 

Valley” because it is home to a large population of the endangered lion-tailed macaque, whose soft calls 

make the forest seem quiet. 

 The movement began in late 1970s–1980s to prevent flooding of the forest by a hydroelectric dam project. 

 

Objectives of the Movement 

 Prevent deforestation and destruction of the rich biodiversity of Silent Valley. 

 Protect endangered species, especially the lion-tailed macaque. 

 Preserve ecological balance and prevent environmental degradation. 

 Raise awareness about environmental protection versus developmental activities. 
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Key Features 

1. Environmental Conservation Focus: Movement centered on saving an ecologically sensitive area 

with rich flora and fauna. Highlighted importance of tropical rainforests for biodiversity. 

2. Scientific and Public Support: Ecologists, scientists, and environmentalists played a key role in 

providing evidence of ecological importance. Public awareness campaigns and media attention 

mobilized support nationwide. 

3. Non-Violent Protest: Movement used petitions, reports, and lobbying rather than violent means. 

Emphasized dialogue and legal action to protect the forest. 

4. Government Intervention: Movement pressured the Government of India to reconsider the 

hydroelectric project. Advocated for long-term ecological planning over short-term development. 

 

Causes of the Silent Valley Movement 

 Proposal of a hydroelectric dam by the Kerala State Electricity Board. 

 Threat of flooding the forest, which would destroy habitats of endangered species. 

 Loss of biodiversity including rare medicinal plants and endemic wildlife. 

 Environmentalists argued that the ecological cost outweighed the benefits of electricity generation. 

 

Impacts of the Movement 

Environmental Impacts 

 Preservation of 89.52 km² of tropical evergreen forest. 

 Protection of the lion-tailed macaque, other mammals, reptiles, and birds. 

 Maintenance of watershed, soil stability, and ecological balance. 

Social and Political Impacts 

 Raised national awareness about environmental issues in India. 

 Influenced future forest conservation policies and environmental legislation. 

 Demonstrated the power of citizen activism in influencing government decisions. 

Economic and Developmental Impacts 

 Delayed hydroelectric development in Silent Valley, but highlighted the trade-off between 

development and conservation. 

 Encouraged sustainable development planning in ecologically sensitive areas. 

 

•Notable Leaders 

 Dr. Salim Ali – Ornithologist who highlighted the ecological importance of Silent Valley. 

 Kerala Sasthra Sahitya Parishad – Local organization that mobilized public opinion. 

 Environmental activists and scientists – Provided research and advocacy to protect the forest. 

 

Lessons from the Silent Valley Movement 

 Ecological and biodiversity concerns must be considered before undertaking developmental 

projects. 

 Scientific research plays a vital role in environmental advocacy. 

 Public participation and non-violent activism can influence government policy. 

 Conservation of endangered species and habitats is crucial for maintaining ecological balance. 

 

Environmental Movements: Bishnois of Rajasthan 

        The Bishnoi community of Rajasthan is one of the earliest examples of environmental protection 

and conservation in India, known for non-violent resistance to deforestation and wildlife hunting. 

Their principles and actions predate modern environmental movements and are an inspiration for 

ecological activism worldwide. 

Meaning and Origin 

          The Bishnoi community was founded by Guru Jambheshwar (Jambhoji) in 1485 AD in 

Rajasthan. The term “Bishnoi” comes from “Bis” (twenty) and “Noi” (nine), representing 29 principles 

laid down by the Guru for sustainable living and environmental protection. These principles emphasize 

tree conservation, animal protection, water preservation, and vegetarianism. 
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Objectives of the Bishnoi Environmental Ethos 

1. Protect trees and wildlife in arid and semi-arid regions. 

2. Ensure sustainable use of natural resources like water, wood, and fodder. 

3. Promote harmony between humans, nature, and animals. 

4. Instill moral and spiritual responsibility for environmental stewardship. 
 

Key Features 

1. Strict Conservation Principles: Do not cut green trees or kill animals. Protect endangered species 

such as blackbucks, deer, and peacocks. 

2. Non-Violent Resistance: Bishnois use peaceful, sacrificial methods to defend nature. Famous for 

hugging trees and physically protecting them from being cut. 

3. Community-Based Action: Entire village participates in conservation efforts. Practices include 

planting trees, protecting water sources, and conserving grazing lands. 

4. Religious Motivation: Environmental ethics are integrated with spiritual beliefs and daily life. 

Following Guru Jambheshwar’s 29 principles is considered a moral and religious duty. 
 

Causes / Motivation 

 Threat of deforestation and wildlife hunting by outsiders. 

 Loss of livelihood and ecological degradation due to over-exploitation of resources. 

 Belief in moral responsibility to preserve nature for future generations. 

 

Notable Incident 

Khejarli Massacre (1730): A group of Bishnois, led by Amrita Devi, sacrificed their lives to protect 

Khejri trees from being cut by the Maharaja’s soldiers. 363 Bishnois died defending trees. This event 

inspired the Chipko Movement centuries later. 

Impacts of the Bishnoi Movement 

 Environmental Impacts: Preservation of trees, wildlife, and water resources in arid regions 

of Rajasthan. Maintained ecosystem balance and biodiversity in desert landscapes. 

 Social Impacts: Created a strong community culture of environmental responsibility. 

Strengthened the role of women in conservation, as seen in Khejarli. 

 Political and Legal Impacts: Inspired forest protection laws and modern environmental 

movements in India. Demonstrated that community action can influence policy and 

protect natural resources. 

 Cultural Impacts: Bishnois are recognized for their sustainable lifestyle and 

environmental ethics. Serve as a model for integrating spiritual beliefs with conservation. 
 

Lessons from the Bishnoi Movement 

 Non-violent action and moral commitment can protect the environment. 

 Community participation is crucial for sustainable resource management. 

 Environmental conservation can be integrated with cultural and religious values. 

 Women’s leadership is vital in protecting natural resources. 

 Long-term conservation requires awareness, discipline, and sacrifice. 
 

Environmental ethics:  

Role of Indian and other religions and cultures in environmental conservation. 

Environmental Ethics: Role of Religions and Cultures in Environmental Conservation 

Environmental ethics is the study of human responsibility toward the environment and natural resources. 

Many religions and cultures worldwide emphasize respect for nature, sustainable living, and protection 

of life, which form the foundation of environmental conservation practices. 

Role of Indian Religions 

1. Hinduism 

 Sacredness of Nature: Rivers (Ganga, Yamuna), mountains (Himalayas), and forests 

are considered sacred. 
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 Ahimsa (Non-Violence): Encourages protection of all living beings. 

 Forest and Wildlife Conservation: Reverence for trees like Peepal and Banyan, animals like cows 

and monkeys. 

 Festivals and Rituals: Promote sustainable use of natural resources, e.g., tree planting and 

worshiping animals. 

2. Buddhism 

 Interconnectedness of Life: All living beings are interconnected; harming nature harms life. 

 Compassion and Non-Violence: Encourages vegetarianism and protection of flora and fauna. 

 Mindful Use of Resources: Advocates for simplicity and minimal exploitation. 

3. Jainism 

 Strict Ahimsa: Avoid harm to even the smallest living beings; protects soil, water, and wildlife. 

 Vegetarianism: Reduces ecological impact of food consumption. 

 Respect for Ecosystems: Followers avoid activities that damage ecosystems. 

4. Sikhism 

 Respect for Nature: All creations of God should be respected and conserved. 

 Community Participation: Encourages community farming, water conservation, and cleanliness 

initiatives. 

5. Bishnoi Community (Rajasthan): 29 Principles: Emphasize tree protection, wildlife 

preservation, water conservation, and sustainable living. 
Sacrificial Conservation: Historical events like Khejarli Massacre demonstrate commitment to 

environmental ethics. 

 

Role of Other Religions 

6. Christianity 

 Stewardship Principle: Humans are stewards of God’s creation; responsible for protecting Earth. 

 Church Initiatives: Tree planting, environmental education, and sustainable development projects. 

7. Isslam 

 Balance in Nature (Mizan): Allah created nature with balance; humans must not disrupt it. 

 Prohibition of Wastefulness: Encourages sustainable use of water, plants, and animals. 

 Protection of Wildlife: Islamic teachings forbid cruelty to animals. 

8. Judaism 

 Tikkun Olam (Repairing the World): Responsibility to protect and restore nature. 

 Sustainable Agriculture: Laws in Torah encourage crop rotation, tree preservation, and resource 

conservation. 

 

Role of Indigenous Cultures 

1. Traditional Knowledge: Indigenous communities possess deep knowledge of forests, wildlife, and 

sustainable resource use. 

2. Sacred Groves and Forests: Protect biodiversity; many communities forbid cutting trees or 

hunting in sacred areas. 

3. Sustainable Living Practices: Rotational farming, rainwater harvesting, and use of natural 

materials reduce ecological impact. 

 

Contributions to Environmental Conservation 

1. Preservation of Biodiversity – Religious and cultural norms protect endangered species and sacred 

ecosystems. 

2. Sustainable Resource Use – Festivals, rituals, and traditional practices encourage responsible 

harvesting of water, wood, and food. 

3. Environmental Awareness – Religious teachings instill a sense of moral duty toward nature. 

4. Community Participation – Collective responsibility leads to long-term environmental protection. 

5. Non-Violent Practices – Ahimsa, vegetarianism, and moral teachings reduce ecological harm. 
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Examples in India 

 Chipko Movement (Uttarakhand) – Inspired by Gandhian principles and reverence for trees. 

 Silent Valley Movement (Kerala) – Supported by ecological ethics and public awareness. 

 Bishnoi Conservation Practices (Rajasthan) – Protect trees and wildlife through cultural and 

religious commitment. 

 

Lessons and Implications 

 Religious and cultural ethics can complement scientific environmental policies. 

 Integration of spirituality and conservation promotes sustainable development. 

 Moral values encourage long-term environmental stewardship, especially in rural and traditional 

communities. 

 Global environmental movements can learn from indigenous practices and ethical teachings of religions. 

 

Environmental communication and public awareness, case studies  

           Environmental Ethics: Environmental Communication and Public Awareness 

Environmental communication is the process of sharing information about the environment, 

environmental issues, and sustainability to influence public awareness, attitudes, and actions. Public 

awareness campaigns are essential for promoting eco-friendly behavior and reducing environmental 

degradation. 

Meaning and Importance 

 Environmental Communication: Informing, educating, and persuading people about 

environmental problems and solutions. 

 Public Awareness: Increasing understanding and concern among citizens to encourage responsible 

actions. 

Importance: 
 Promotes sustainable development. 

 Reduces pollution and environmental damage. 

 Encourages community participation in conservation. 

 Supports policy implementation and compliance with environmental laws. 

 

Methods of Environmental Communication 

1. Mass Media: Television, radio, newspapers, and social media campaigns. 

Example: Documentaries on climate change, air pollution, and deforestation. 

2. Educational Programs: School and college environmental education. 

Workshops, seminars, and eco-clubs to create awareness among youth. 

3. Community Programs: Village meetings, rallies, and awareness drives. 

Involvement of local NGOs and community leaders. 

4. Public Demonstrations and Campaigns: Tree planting drives, clean-up programs, and environmental 

festivals. Encourages hands-on participation in environmental conservation. 

5. Government Initiatives: Policies, campaigns, and incentives for eco-friendly practices. 

Examples: Swachh Bharat Mission, bans on single-use plastics. 

 

Objectives of Environmental Communication and Public Awareness 

 Inform the public about environmental problems and solutions. 

 Change attitudes and behaviors towards sustainable practices. 

 Promote eco-friendly technologies and practices. 

 Support policy measures and ensure compliance with environmental regulations. 

 Encourage community participation in local and national environmental initiatives. 

 

Case Study: CNG Vehicles in Delhi 

Background 

 Delhi faced severe air pollution in the 1990s due to petrol and diesel vehicles, industrial emissions, 

and construction dust. 
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 Air quality affected human health, causing respiratory diseases and environmental degradation. 

 Public Awareness Campaigns 

 Government and NGOs launched campaigns to inform citizens about air pollution risks. 

 Awareness programs highlighted the benefits of switching to cleaner fuels. 

Introduction of CNG Vehicles: Supreme Court of India (1998) mandated the use of 

Compressed Natural Gas (CNG) in public transport vehicles. Awareness campaigns 

educated drivers and the public about health benefits, cost-effectiveness, and environmental 

safety. 
Impacts 

 Environmental Impact: Significant reduction in carbon monoxide, particulate matter, and 

nitrogen oxide emissions. Improvement in air quality in Delhi over the years. 

 Social Impact: Increased public participation in eco-friendly transport initiatives. Greater awareness 

about the importance of clean fuels and sustainable transport. 

 Policy Impact: Strengthened government efforts for environmental regulation and monitoring. 

Encouraged similar eco-friendly initiatives in other cities. 

 

Other Examples 

 Plastic bags and awareness campaigns in cities like Mumbai and Bengaluru. 

 Energy conservation campaigns promoting LED lighting and solar energy. 

 Tree plantation drives in schools and communities to promote afforestation. 

 Earth Hour – Global public participation event to reduce electricity consumption. 

 

Lessons and Importance 

 Environmental communication is essential for bridging the gap between knowledge and action. 

 Public awareness campaigns can drive behavioral change, leading to reduced pollution and 

resource conservation. 

 Collaboration between government, NGOs, media, and communities is crucial. 

 Case studies like CNG vehicles in Delhi demonstrate that policy combined with public awareness 

can yield tangible environmental benefits. 
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MCQ’S ON Environmental Policies and 

Practices: 

Climate Change 

1. Climate change primarily refers to: 

A) Short-term weather changes 

B) Long-term changes in temperature and rainfall 

patterns 

C) Only earthquakes and floods 

D) Only seasonal variations 

Answer: B 

 

2. Which gas is the major contributor to 

climate change? 
A) Oxygen 

B) Carbon dioxide 

C) Nitrogen 

D) Helium 

Answer: B 

 

3. The greenhouse effect becomes stronger due 

to: 
A) Decrease in fossil fuel use 

B) Increase in greenhouse gases 

C) Planting more trees 

D) Decrease in pollution 

Answer: B 

 

4. Which human activity contributes most to 

climate change? 
A) Cycling 

B) Industrialization and burning of fossil fuels 

C) Rainwater harvesting 

D) Organic farming 

Answer: B 

 

5. Deforestation causes climate change because 

it: 
A) Reduces rainfall immediately 

B) Increases natural disasters directly 

C) Reduces carbon dioxide absorption 

D) Increases animal population 

Answer: C 

 

6. Which of the following is an impact of 

climate change? 
A) Melting of glaciers 

B) Increase in groundwater 

C) Fewer cyclones 

D) Stable sea levels 

Answer: A 

 

7. Sea-level rise occurs mainly due to: 

A) More rainfall 

B) Melting ice and thermal expansion of oceans 

C) Less water usage 

D) Cloud formation 

Answer: B 

 

8. Extreme weather events such as cyclones 

and floods are: 
A) Decreasing due to climate change 

B) Unrelated to climate change 

C) Increasing because of climate change 

D) Only caused by natural factors 

Answer: C 

 

9. Which sector is most affected by climate 

change? 
A) Agriculture 

B) Entertainment 

C) Sports 

D) Banking 

Answer: A 

 

10. Human health is affected by climate 

change due to: 
A) Lack of internet 

B) Spread of diseases, heat waves, and 

malnutrition 

C) Increase in smartphones 

D) More employment 

Answer: B 

Global Warming 

 

1. Global warming refers to: 

A) Short-term climate changes 

B) Long-term increase in Earth’s average 

temperature 

C) Cooling of the Earth 

D) Changes in ocean waves 

Answer: B 

 

2. The main cause of global warming is the 

increase in: 
A) Oxygen 

B) Greenhouse gases 

C) Soil minerals 

D) Salt in oceans 

Answer: B 

 

3. Which gas contributes the most to global 

warming? 
A) Carbon dioxide 

B) Argon 

C) Oxygen 
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D) Neon 

Answer: A 
 

4. Deforestation increases global warming 

because it: 

A) Increases rainfall 

B) Reduces carbon absorption 

C) Makes soil more fertile 

D) Increases wildlife population 

Answer: B 
 

5. Methane gas is largely released from: 
A) Automobiles 

B) Livestock and rice fields 

C) Oceans 

D) Desert plants 

Answer: B 

 

6. Which of the following is a major effect of 

global warming? 
A) Increase in snowfall everywhere 

B) Melting of glaciers and polar ice caps 

C) Decrease in sea levels 

D) Fewer heat waves 

Answer: B 

 

7. Sea-level rise is mainly caused by: 

A) Heavy rainfall 

B) Melting ice and expansion of warm ocean 

water 

C) Less evaporation 

D) Ocean fishing 

Answer: B 

 

8. Extreme weather events such as cyclones 

and floods are: 
A) Not affected by global warming 

B) Decreasing 

C) Increasing due to global warming 

D) Stopped completely 

Answer: C 

 

9. Ocean acidification occurs because oceans 

absorb: 
A) Nitrogen 

B) Carbon dioxide 

C) Oxygen 

D) Hydrogen gas 

Answer: B 

 

 

 

 

 

 

 

10. Which health problem is linked to global 

warming? 
A) Broken bones 

B) Heat waves, vector-borne diseases, and 

malnutrition 

C) Better sleep 

D) Faster growth of children 

Answer: B 
 

Global Warming (Serial No. 11–21) 

11. The greenhouse effect is caused by: 

A) Trapping heat in the atmosphere 

B) Absorbing heat inside oceans 

C) Melting rocks 

D) Plant growth 

Answer: A 
 

12. Which of the following is a greenhouse 

gas? 

A) Oxygen 

B) Nitrogen 

C) Methane 

D) Helium 

Answer: C 
 

13. The “heat island effect” is mostly seen in: 
A) Rural areas 

B) Deserts 

C) Urban cities 

D) Oceans 

Answer: C 

 

14. Ocean acidification mainly affects: 

A) Birds 

B) Corals and shell-forming organisms 

C) Forest trees 

D) Desert plants 

Answer: B 
 

15. Which sector is highly affected by global 

warming? 

A) Banking sector 

B) Agriculture sector 

C) Film industry 

D) Sports sector 

Answer: B 
 

16. A major source of nitrous oxide emissions 

is: 

A) Rainfall 

B) Fertilizers used in agriculture 

C) Marine fishes 

http://www.klecdcnpn.in/


 

                                                        

KLE Society’s Commerce Degree College Akol road, Nipani 
                                                    Mr. Ravi Poojeri (Principal) 

For More Notes Visit us: www.klecdcnpn.in 
                                                     

Unit 3 Environmental Policies and Practices:  
 

41 

D) Soil erosion 

Answer: B 

17. Melting of glaciers affects: 

A) Freshwater availability 

B) Air travel 

C) Internet usage 

D) Night temperature only 

Answer: A 
 

18. Which of the following is a consequence of 

increased global temperature? 

A) Stable climate 

B) More droughts and heat waves 

C) Lower sea level 

D) Less evaporation 

Answer: B 
 

19. Global warming causes changes in rainfall 

patterns leading to: 

A) Perfect monsoon 

B) Floods and droughts 

C) No rain anywhere 

D) Equal rainfall everywhere 

Answer: B 
 

20. Coral bleaching occurs due to: 
A) Reduction in sunlight 

B) Rise in ocean temperature 

C) Lack of waves 

D) More fish population 

Answer: B 

 

Ozone Layer Depletion (21–30) 

21. The ozone layer is found in which part of 

the atmosphere? 

A) Troposphere 

B) Stratosphere 

C) Mesosphere 

D) Thermosphere 

Answer: B 
 

22. The main function of the ozone layer is to 

absorb: 

A) Infrared radiation 

B) Radio waves 

C) Harmful UV radiation 

D) Visible light 

Answer: C 
 

23. Which chemical is the major cause of 

ozone depletion? 

A) Oxygen 

B) Chlorofluorocarbons (CFCs) 

C) Hydrogen 

D) Nitrogen 

Answer: B 

24. The ozone hole is mainly observed over: 

A) Africa 

B) Antarctica 

C) Asia 

D) Europe 

Answer: B 
 

25. One chlorine atom from CFCs can destroy 

how many ozone molecules? 

A) 10 

B) 100 

C) 10,000 

D) 100,000 

Answer: D 
 

26. Which international treaty was created to 

control ozone-depleting substances? 

A) Kyoto Protocol 

B) Paris Agreement 

C) Montreal Protocol 

D) Rio Declaration 

Answer: C 
 

27. Halons, which damage the ozone layer, are 

mainly used in: 

A) Medicines 

B) Fire extinguishers 

C) Fertilizers 

D) Computers 

Answer: B 
 

28. Which rays increase on Earth due to ozone 

depletion? 

A) UV radiation 

B) Gamma rays 

C) Radio waves 

D) X-rays 

Answer: A 
 

29. A major health problem caused by 

increased UV exposure is: 

A) Diabetes 

B) Skin cancer 

C) Malaria 

D) Hearing loss 

Answer: B 
 

30. Which of the following is an ozone-friendly 

refrigerant? 

A) CFC-11 

B) CFC-12 

C) HFCs 
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D) Halons 

Answer: C 

Acid Rain (31–40) 

31. Acid rain mainly occurs due to the 

presence of which two gases? 

A) CO₂ and O₂ 

B) SO₂ and NOx 

C) H₂ and N₂ 

D) CO and CH₄ 

Answer: B 
 

32. The normal pH of rainwater is: 
A) 7 

B) 6.5 

C) 5.6 

D) 3 

Answer: C 

 

33. Acid rain has a pH value: 

A) Greater than 7 

B) Less than 5.6 

C) Equal to 10 

D) Exactly 6.0 

Answer: B 
 

34. Which industry is the biggest source of 

sulphur dioxide (SO₂)? 

A) Textile industry 

B) Coal-based power plants 

C) Food industry 

D) IT industry 

Answer: B 
 

35. Nitrogen oxides (NOx) are mainly 

produced by: 

A) Vehicle exhaust 

B) Rainwater 

C) Trees 

D) Oceans 

Answer: A 
 

36. Acid rain damages soil by: 
A) Increasing soil fertility 

B) Increasing soil temperature 

C) Reducing soil pH and nutrients 

D) Adding more organic matter 

Answer: C 

 

37. Which famous Indian monument is 

affected by acid rain? 
A) India Gate 

B) Hampi Temple 

C) Taj Mahal 

D) Red Fort 

Answer: C 
 

38. Acid rain causes which of the following 

health problems? 

A) Asthma and bronchitis 

B) Diabetes 

C) Dengue 

D) Typhoid 

Answer: A 
 

39. Acid rain reduces crop yield because it: 
A) Increases sunshine 

B) Damages leaves and slows photosynthesis 

C) Enhances seed formation 

D) Provides extra nutrients 

Answer: B 

 

40. Acid rain increases toxic metals in water 

such as: 
A) Gold and silver 

B) Aluminium and mercury 

C) Iron and copper 

D) Sodium and potassium 

Answer: B 

 

Environment Protection Act, 1986 (41–50) 

41. The Environment Protection Act (EPA) 

was enacted in which year? 

A) 1974 

B) 1981 

C) 1986 

D) 1992 

Answer: C 

 

42. The EPA was passed after which major 

disaster? 

A) Earthquake in Gujarat 

B) Bhopal Gas Tragedy 

C) Tsunami in 2004 

D) Cyclone Odisha 

Answer: B 
 

43. The Environment Protection Act is also 

called: 

A) Umbrella legislation 

B) Wildlife law 

C) Water protection law 

D) Industrial safety law 

Answer: A 
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44. Which authority gets wide powers under 

the EPA? 
A) State Government 

B) Municipal Corporation 

C) Central Government 

D) NGOs 

Answer: C 

 

45. Under the Act, industries must undergo 

which assessment before starting a project? 
A) Financial Audit 

B) Environmental Impact Assessment (EIA) 

C) Social Survey 

D) Economic Feasibility Test 

Answer: B 

 

46. Violation of the EPA can lead to 

imprisonment up to: 
A) 1 year 

B) 3 years 

C) 5 years 

D) 10 years 

Answer: C 

 

47. The EPA empowers the government to 

regulate: 
A) Only air pollution 

B) Only water pollution 

C) Air, water, soil, noise, hazardous substances 

D) Only wildlife 

Answer: C 

 

48. Which authority is created under EPA for 

coastal protection? 
A) CRZ Authority 

B) CBD Authority 

C) Wildlife Board 

D) River Conservation Board 

Answer: A 

 

49. The Act defines “environment” to include: 

A) Only plants and animals 

B) Only water and air 

C) Water, air, land, living beings, and their 

interrelationships 

D) Minerals and metals only 

Answer: C 

 

 

 

50. Maximum imprisonment for continuous 

violation of EPA may extend up to: 

A) 2 years 

B) 4 years 

C) 7 years 

D) 10 years 

Answer: C 

Air (Prevention & Control of Pollution) Act, 

1981 (51–60) 

51. The Air (Prevention & Control of 

Pollution) Act was enacted in which year? 

A) 1974 

B) 1981 

C) 1986 

D) 1992 

Answer: B 
 

52. The Air Act was passed after India’s 

commitment at which international 

conference? 
A) Paris Agreement 

B) Stockholm Conference, 1972 

C) Earth Summit 1992 

D) Kyoto Protocol 

Answer: B 

 

53. Under the Air Act, air pollution refers to 

the presence of harmful substances in: 
A) Water 

B) Soil 

C) Atmosphere 

D) Oceans 

Answer: C 

 

54. Which body functions at the national level 

under the Air Act? 
A) SPCB 

B) CPCB 

C) Municipal Corporation 

D) Gram Panchayat 

Answer: B 

 

55. Which authority can declare any region as 

an Air Pollution Control Area? 
A) Central Government 

B) Panchayat 

C) State Government 

D) CPCB 

Answer: C 

 

56. Industries in a control area must obtain 

consent from: 
A) Traffic Police 

B) SPCB 

C) Forest Department 
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D) Municipality 

Answer: B 
 

57. Which equipment is used by industries to 

control air pollution? 

A) Water filters 

B) Elevators 

C) Electrostatic precipitators 

D) Transformers 

Answer: C 
 

58. The Act promotes cleaner vehicular fuels 

such as: 

A) Diesel 

B) LPG and CNG 

C) Kerosene 

D) Furnace oil 

Answer: B 
 

59. Violation of the Air Act may lead to 

imprisonment up to: 

A) 1 month 

B) 2 years 

C) 3 months (initial punishment) 

D) 10 years 

Answer: C 
 

60. Which board is responsible for granting 

consent to industries? 

A) CBSE 

B) Election Commission 

C) SPCB 

D) RBI 

Answer: C 

 

Water Act, 1974 (61–70) 

61. The Water (Prevention and Control of 

Pollution) Act was enacted in which year? 
A) 1981 

B) 1974 

C) 1986 

D) 1991 

Answer: B 

 

62. The main purpose of the Water Act is to: 

A) Increase water bills 

B) Prevent and control water pollution 

C) Build dams 

D) Promote tourism 

Answer: B 
 

63. The Water Act led to the creation of: 
A) RBI and SBI 

B) CPCB and SPCBs 

C) TRAI and UGC 

D) CAG and UPSC 

Answer: B 

 
64. Water pollution under the Act refers to 

contamination of water that makes it harmful 

for: 

A) Only humans 

B) Only industries 

C) Humans, animals, and aquatic life 

D) None 

Answer: C 
 

65. Industries must obtain which permissions 

from SPCB? 

A) CTE and CTO 

B) PAN and Aadhaar 

C) PF and ESI 

D) GST and TAN 

Answer: A 
 

66. Which of the following is prohibited under 

the Water Act? 

A) Treated water discharge 

B) Discharging untreated sewage or effluents 

C) Recycling water 

D) Rainwater harvesting 

Answer: B 
 

67. Pollution Control Boards have the power 

to: 

A) Increase school fees 

B) Collect water samples and inspect industries 

C) Change petrol prices 

D) Create new districts 

Answer: B 
 

68. Violating the Water Act may lead to 

imprisonment up to: 

A) 1 month 

B) 3 months 

C) 10 years 

D) 1 day 

Answer: B 
 

69. Consent to Operate (CTO) is issued by: 
A) RBI 

B) SPCB 

C) District Collector 

D) Police Department 

Answer: B 
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70. The Water Act helps in: 

A) Increasing pollution 

B) Protecting water bodies and public health 

C) Increasing industrial waste 

D) Polluting rivers 

Answer: B 

 

71. The Wildlife (Protection) Act was enacted 

in which year? 

a) 1965 

b) 1972 

c) 1986 

d) 1991 

Answer: b) 1972 
 

72. Which Schedule of the Wildlife Act 

provides the highest level of protection? 

a) Schedule V 

b) Schedule III 

c) Schedule I 

d) Schedule VI 

Answer: c) Schedule I 
 

73. Animals like tigers, elephants and lions are 

listed under which schedule? 

a) Schedule I 

b) Schedule V 

c) Schedule VI 

d) Schedule IV 

Answer: a) Schedule I 
 

74. Which of the following is allowed under the 

Act only with special written permission? 

a) Poaching 

b) Hunting dangerous or diseased animals 

c) Capturing tigers 

d) Trading ivory 

Answer: b) Hunting dangerous or diseased 

animals 

 

75. National Parks are areas where: 

a) Human activities are totally prohibited 

b) Hunting is allowed 

c) Farming is encouraged 

d) Tourism is banned 

Answer: a) Human activities are totally 

prohibited 

 

76. Which organization was created under the 

2006 amendment for tiger protection? 
a) WCCB 

b) NTCA 

c) WWF 

d) UNEP 

Answer: b) NTCA 

 

77. Schedule V of the Act includes: 

a) Endangered plants 

b) Animals with highest protection 

c) Vermin species (can be hunted) 

d) Marine mammals 

Answer: c) Vermin species (can be hunted) 
 

78. Which amendment established the Wildlife 

Crime Control Bureau (WCCB)? 

a) 1991 

b) 2002 

c) 2006 

d) 2022 

Answer: c) 2006 
 

79. Illegal trade of wildlife products like skins 

and ivory is: 

a) Allowed in National Parks 

b) Allowed in Community Reserves 

c) Strictly prohibited 

d) Allowed with fees 

Answer: c) Strictly prohibited 
 

80. Penalty for offences involving Schedule I 

animals may include imprisonment up to: 

a) 2 years 

b) 5 years 

c) 7 years 

d) 10 years 

Answer: c) 7 years 

 

81. The Forest Conservation Act was enacted 

in which year? 

a) 1972 

b) 1980 

c) 1991 

d) 2006 

Answer: b) 1980 
 

82. The main purpose of the Forest 

Conservation Act is to prevent: 

a) Wildlife hunting 

b) Industrial growth 

c) Large-scale deforestation 

d) Soil erosion only 

Answer: c) Large-scale deforestation 
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83. Forest land can be diverted for non-forest 

purposes only with the approval of: 
a) District Collector 

b) Panchayat 

c) State Government 

d) Central Government 

Answer: d) Central Government 

 

84. Which of the following is considered a non-

forest purpose under the Act? 
a) Grazing 

b) Tree planting 

c) Mining 

d) Forest tourism 

Answer: c) Mining 

 

85. Compensatory afforestation means: 

a) Growing trees only inside protected forests 

b) Planting trees equal to the forest area diverted 

c) Cutting old trees for new ones 

d) Using forests for agriculture 

Answer: b) Planting trees equal to the forest 

area diverted 

 

86. Who advises the Central Government on 

forest land diversion proposals? 
a) Forest Police 

b) Advisory Committee 

c) State Cabinet 

d) Local Communities 

Answer: b) Advisory Committee 

 

87. Forests cannot be converted for non-forest 

use without: 
a) Joint signatures of villagers 

b) Payment of compensation 

c) Approval from Central Government 

d) Approval from NGOs 

Answer: c) Approval from Central 

Government 
 

88. What is the punishment for violating the 

Forest Conservation Act? 

a) Only fine 

b) Imprisonment up to 3 years and fine 

c) Warning letter 

d) Transfer of officials 

Answer: b) Imprisonment up to 3 years and 

fine 

 

89. The 1988 Amendment of the Act mainly: 

a) Allowed free forest land use 

b) Strengthened central control and regulation 

c) Removed penalties 

d) Promoted mining in forests 

Answer: b) Strengthened central control and 

regulation 

 

90. The 2023 Amendment promotes which of 

the following? 
a) Zero afforestation 

b) Free timber cutting 

c) Agroforestry and private forests 

d) Hunting in forest areas 

Answer: c) Agroforestry and private forests 

Montreal Protocol (91–95) 

 

91. The Montreal Protocol was adopted in 

which year? 

a) 1972 

b) 1987 

c) 1992 

d) 2005 

Answer: b) 1987 
 

92. The main aim of the Montreal Protocol is 

to phase out: 

a) Greenhouse gases 

b) Ozone-depleting substances 

c) Plastic waste 

d) Nuclear pollution 

Answer: b) Ozone-depleting substances 
 

93. Which of the following is an ozone-

depleting substance covered under the 

Montreal Protocol? 
a) Carbon dioxide 

b) Methane 

c) CFCs 

d) Sulphur dioxide 

Answer: c) CFCs 

 

94. Which amendment added HFCs to the 

Montreal Protocol? 
a) London Amendment 

b) Copenhagen Amendment 

c) Beijing Amendment 

d) Kigali Amendment 

Answer: d) Kigali Amendment 

 

95. The Montreal Protocol provides financial 

support to developing countries through: 
a) IMF 

b) Multilateral Fund 

c) World Bank Loan 

d) UNESCO Grants 

Answer: b) Multilateral Fund 
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Kyoto Protocol (96–100) 

96. The Kyoto Protocol mainly focuses on 

reducing: 

a) Ocean pollution 

b) Greenhouse gas emissions 

c) Nuclear waste 

d) Ozone depletion 

Answer: b) Greenhouse gas emissions 
 

97. Which principle is central to the Kyoto 

Protocol? 

a) Polluter pays 

b) Common but Differentiated Responsibilities 

c) Save forests 

d) Zero waste lifestyle 

Answer: b) Common but Differentiated 

Responsibilities 

 

98. Which of the following is a market-based 

mechanism under Kyoto Protocol? 
a) Emission Trading 

b) Afforestation Fund 

c) Water Recycling 

d) Plastic Credit System 

Answer: a) Emission Trading 

 

99. The first commitment period of the Kyoto 

Protocol was: 
a) 1990–2000 

b) 1995–2000 

c) 2008–2012 

d) 2013–2020 

Answer: c) 2008–2012 

 

100. Which agreement was inspired by the 

Kyoto Protocol? 
a) Stockholm Conference 

b) Paris Agreement (2015) 

c) Rio Earth Summit 

d) Delhi Climate Charter 

Answer: b) Paris Agreement (2015) 

Convention on Biological Diversity (CBD) 

 

101. The Convention on Biological Diversity 

(CBD) was signed in which year? 

a) 1987 

b) 1992 

c) 2000 

d) 2010 

Answer: b) 1992 
 

102. CBD was adopted at which major 

international event? 

a) Kyoto Summit 

b) Earth Summit, Rio de Janeiro 

c) Montreal Summit 

d) Doha Summit 

Answer: b) Earth Summit, Rio de Janeiro 
 

103. The CBD came into force on: 
a) 29 December 1993 

b) 5 June 1990 

c) 14 November 2000 

d) 1 January 2005 

Answer: a) 29 December 1993 

 

104. Which of the following is NOT one of the 

three main objectives of CBD? 
a) Conservation of biodiversity 

b) Sustainable use of resources 

c) Fair and equitable benefit sharing 

d) Reducing carbon emissions 

Answer: d) Reducing carbon emissions 

 

105. The Nagoya Protocol (2010) relates to: 

a) Climate change 

b) Access and Benefit Sharing (ABS) 

c) Ozone protection 

d) Industrial pollution 

Answer: b) Access and Benefit Sharing (ABS) 
 

106. The Cartagena Protocol deals with the 

safety of: 

a) Radioactive materials 

b) GMOs (Genetically Modified Organisms) 

c) Mining waste 

d) Plastic products 

Answer: b) GMOs (Genetically Modified 

Organisms) 

 

107. The Aichi Biodiversity Targets were 

created for which period? 
a) 1990–2000 

b) 2001–2010 

c) 2011–2020 

d) 2021–2030 

Answer: c) 2011–2020 

 

108. Which global biodiversity goal introduced 

the “30x30 target”? 
a) Kyoto Protocol 

b) Paris Agreement 

c) Kunming-Montreal Framework (2022) 

d) Rio Declaration 

Answer: c) Kunming-Montreal Framework 

(2022) 
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109. CBD requires each country to prepare: 

a) National Food Security Act 

b) National Science Policy 

c) National Biodiversity Strategies and Action 

Plans 

d) National Climate Action Plan 

Answer: c) National Biodiversity Strategies 

and Action Plans 
 

110. CBD recognizes and protects the 

knowledge of: 

a) Industrial workers 

b) Urban populations 

c) Indigenous and local communities 

d) Private companies 

Answer: c) Indigenous and local communities 

Nature Reserves 

 

111. Nature reserves are areas protected 

mainly for: 
a) Industrial development 

b) Conservation of wildlife and ecosystems 

c) Urban settlement 

d) Mining activities 

Answer: b) Conservation of wildlife and 

ecosystems 
 

112. Which of the following is NOT an 

objective of nature reserves? 

a) Protect biodiversity 

b) Promote scientific research 

c) Encourage deforestation 

d) Safeguard endangered species 

Answer: c) Encourage deforestation 
 

113. Strict Nature Reserves are mainly used 

for: 

a) Human settlement 

b) Commercial tourism 

c) Scientific research 

d) Mining activities 

Answer: c) Scientific research 
 

114. Managed Nature Reserves allow: 
a) Unrestricted hunting 

b) Controlled human activities like eco-tourism 

c) Construction of factories 

d) Free grazing of livestock 

Answer: b) Controlled human activities like 

eco-tourism 
 

115. Which law in India supports the creation 

of nature reserves? 

a) Right to Education Act 

b) Wildlife Protection Act, 1972 

c) Companies Act, 2013 

d) Income Tax Act, 1961 

Answer: b) Wildlife Protection Act, 1972 
 

116. The world’s first recognized protected 

area (1872) was: 

a) Jim Corbett National Park 

b) Yellowstone National Park (USA) 

c) Kaziranga National Park 

d) Gir National Park 

Answer: b) Yellowstone National Park (USA) 
 

117. The IUCN was established in: 
a) 1948 

b) 1992 

c) 1972 

d) 2004 

Answer: a) 1948 

 

118. The UNESCO Man and Biosphere (MAB) 

Programme started in: 
a) 1872 

b) 1948 

c) 1972 

d) 2022 

Answer: c) 1972 

 

119. The “30x30” biodiversity goal aims to: 

a) Protect 3% of global land 

b) Protect 30% of land and oceans by 2030 

c) Reduce pollution by 30% 

d) Plant 30 million trees 

Answer: b) Protect 30% of land and oceans by 

2030 

 

120. A major challenge faced by nature 

reserves is: 
a) Excess rainfall 

b) Illegal poaching and habitat loss 

c) Too many animals 

d) Abundance of funds 

Answer: b) Illegal poaching and habitat loss 

120. Tribal populations in India are also 

known as: 

a) Vedas 

b) Adivasis 

c) Nomads 

d) Migrants 

Answer: b) Adivasis 
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121. Tribal communities mainly depend on: 

a) Banking 

b) Forests and natural resources 

c) IT services 

d) Tourism 

Answer: b) Forests and natural resources 
 

122. Which article protects the educational & 

economic interests of STs? 

a) Article 14 

b) Article 21 

c) Article 46 

d) Article 50 

Answer: c) Article 46 
 

123. Fifth Schedule of the Indian Constitution 

deals with: 

a) Tribal areas of Northeast India 

b) Administration of Scheduled Areas 

c) Fundamental rights 

d) Panchayat elections 

Answer: b) Administration of Scheduled Areas 
 

124. The Forest Rights Act (FRA) was passed 

in which year? 

a) 1972 

b) 1980 

c) 1996 

d) 2006 

Answer: d) 2006 
 

125. FRA 2006 mainly aims to: 

a) Promote tourism 

b) Grant forest rights to tribal communities 

c) Develop industries in forests 

d) Collect forest taxes 

Answer: b) Grant forest rights to tribal 

communities 
 

126. Human–Wildlife Conflict happens mainly 

because of: 

a) Overuse of mobile phones 

b) Competition for space, food & water 

c) Lack of rainfall 

d) Only political issues 

Answer: b) Competition for space, food & 

water 

 

127. Elephant–Human conflict is highest in 

which state? 

a) Punjab 

b) Karnataka 

c) Gujarat 

d) Haryana 

Answer: b) Karnataka 
 

128. Which animal commonly comes into 

urban areas like Mumbai (Aarey)? 

a) Rhino 

b) Leopard 

c) Lion 

d) Zebra 

Answer: b) Leopard 
 

129. Major cause of tiger–human conflict is: 

a) Internet failure 

b) Shrinking prey base 

c) Excess rainfall 

d) Industrial growth 

Answer: b) Shrinking prey base 

 

130. A major method to reduce human–

wildlife conflict is: 

a) Deforestation 

b) Wildlife corridors 

c) More industries 

d) Hunting 

Answer: b) Wildlife corridors 

 

131. Which project was launched in 1973 to 

protect tigers? 

a) Project Elephant 

b) Project Lion 

c) Project Tiger 

d) Save Nature Program 

Answer: c) Project Tiger 

 

132. Eco-Sensitive Zones (ESZs) are created 

around: 

a) Factories 

b) National parks and sanctuaries 

c) Schools 

d) Airports 

Answer: b) National parks and sanctuaries 

 

133. Human–Wildlife conflict increases due to: 

a) Habitat loss 

b) More rainfall 

c) More temples 

d) Roadside shops 

Answer: a) Habitat loss 
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134. Which law provides legal protection to 

wild animals? 

a) Wildlife Protection Act, 1972 

b) Mines Act, 1952 

c) IT Act, 2000 

d) Motor Vehicles Act 

Answer: a) Wildlife Protection Act, 1972 

 

135. Main victims of crop raiding in 

agricultural villages are: 

a) Elephants & wild boars 

b) Fish 

c) Birds 

d) Frogs 

Answer: a) Elephants & wild boars 

 

136. A major reason for monkey–human 

conflict is: 

a) Drought 

b) Urbanisation near forests 

c) Earthquake 

d) Chemical pollution 

Answer: b) Urbanisation near forests 

 

137. PESA Act (1996) empowers: 

a) Municipal corporations 

b) Gram Sabhas in tribal areas 

c) Private companies 

d) Police departments 

Answer: b) Gram Sabhas in tribal areas 
 

138. One traditional knowledge skill of tribal 

people is: 

a) Software development 

b) Herbal medicine 

c) Satellite launching 

d) Automobile designing 

Answer: b) Herbal medicine 
 

139. Retaliatory killing of wildlife happens due 

to: 

a) Extreme cold 

b) Road traffic 

c) Human fear and anger 

d) Election campaigns 

Answer: c) Human fear and anger 
 

140. Which project was launched in 1992 for 

elephant conservation? 

a) Project Rhino 

b) Project Elephant 

c) Project Lion 

d) Project Crocodile 

Answer: b) Project Elephant 

141. Human population growth refers to: 

a) Increase in forests 

b) Increase in the number of people over time 

c) Increase in wildlife 

d) Increase in rainfall 

Answer: b) Increase in the number of people 

over time 

 

142. Which factor directly influences 

population growth? 

a) Birth and death rates 

b) Soil erosion 

c) Air pressure 

d) Photosynthesis 

Answer: a) Birth and death rates 

 

143. Exponential population growth means: 

a) Slow growth 

b) Constant growth 

c) Very rapid growth 

d) No growth 

Answer: c) Very rapid growth 
 

144. A major cause of rapid population 

growth is: 

a) Poor healthcare 

b) Improved sanitation and medicine 

c) Natural disasters 

d) Less food production 

Answer: b) Improved sanitation and medicine 
 

145. Population growth leads to: 

a) More biodiversity 

b) Lower waste production 

c) Environmental degradation 

d) Better air quality 

Answer: c) Environmental degradation 

 

146. India’s first official Family Planning 

Program was launched in: 

a) 1947 

b) 1952 

c) 1991 

d) 2000 

Answer: b) 1952 

 

147. National Population Policy (NPP) was 

launched in the year: 

a) 1976 

b) 2000 

c) 2015 

d) 1994 

Answer: b) 2000 
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148. Replacement-level fertility is: 

a) 4.5 children per woman 

b) 3.2 children per woman 

c) 2.1 children per woman 

d) 1 child per woman 

Answer: c) 2.1 children per woman 
 

149. Which global event focused on 

reproductive health and women’s rights? 

a) Kyoto Protocol 

b) Cairo Conference, 1994 

c) Paris Agreement 

d) Montreal Protocol 

Answer: b) Cairo Conference, 1994 
 

150. A major environmental impact of 

population growth is: 

a) More rainfall 

b) Deforestation 

c) Glacier formation 

d) Increase in deserts automatically 

Answer: b) Deforestation 
 

151. A key measure to control population 

growth is: 

a) Increasing industries 

b) Reducing education access 

c) Family planning and awareness 

d) Promoting large families 

Answer: c) Family planning and awareness 

 

151. A major environmental impact of 

population growth is: 

a) Increase in glaciers    b) Deforestation 

c) More rainfall             d) More wildlife 

Answer: b) Deforestation 
 

152. Loss of biodiversity occurs mainly due to: 

a) Habitat destruction    b) Solar energy use 

c) More forests              d) Genetic modification 

Answer: a) Habitat destruction 

 

153. Over-extraction of groundwater results 

in: 

a) More rainfall     b) Water scarcity 

c) Cleaner rivers   d) Higher soil fertility 

Answer: b) Water scarcity 

 

154. Increased vehicles and industries cause: 

a) Air pollution             b) Soil formation 

c) Less CO₂ emission    d) More wildlife 

Answer: a) Air pollution 
 

155. Soil degradation is caused by: 

a) Organic farming 

b) Overuse of fertilizers and pesticides 

c) Planting more trees 

d) Rainwater harvesting 

Answer: b) Overuse of fertilizers and 

pesticides 
 

156. Population growth leads to more solid 

waste because: 

a) Fewer people use plastics 

b) Consumption increases 

c) Trees absorb waste 

d) Animals generate waste 

Answer: b) Consumption increases 
 

157. A major cause of climate change is: 

a) Reduced industries 

b) Increased greenhouse gases 

c) Lower vehicle use 

d) More forests 

Answer: b) Increased greenhouse gases 

 

158. Overpopulation affects health care 

systems by: 

a) Reducing hospital needs 

b) Straining medical services 

c) Increasing free beds 

d) Reducing demand for medicines 

Answer: b) Straining medical services 

 

159. A major health issue in overpopulated 

areas is: 

a) More exercise opportunities   b) Cleaner streets 

c) Waterborne diseases               d) Less pollution 

Answer: c) Waterborne diseases 

 

160. A key impact of population growth on 

human welfare is: 

a) More job availability 

b) Increase in unemployment and poverty 

c) Reduced pressure on schools 

d) Improved sanitation 

Answer: b) Increase in unemployment and 

poverty 

 

161. What does “Resettlement” mean in 

project-affected areas? 

a) Compensating people financially only 

b) Relocating displaced individuals to new sites 

c) Building new roads 

d) Increasing industrial projects 

Answer: b) Relocating displaced individuals to 

new sites 
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162. “Rehabilitation” aims to: 

a) Restore livelihoods and living standards of 

displaced persons 

b) Build dams only 

c) Remove forests 

d) Reduce crop production 

Answer: a) Restore livelihoods and living 

standards of displaced persons 
 

163. Which Act protects forest-dwelling 

communities during project displacement? 

a) Indian Penal Code 

b) Forest Rights Act, 2006 

c) Wildlife Protection Act, 1972 

d) Water Act, 1974 

Answer: b) Forest Rights Act, 2006 
 

164. A major challenge in R&R is: 

a) Excessive rainfall 

b) Delayed or insufficient compensation 

c) More tourist visits 

d) Urban planning 

Answer: b) Delayed or insufficient 

compensation 
 

165. Which Indian dam displaced over 200,000 

people, mostly tribal communities? 

a) Hirakud Dam 

b) Sardar Sarovar Dam 

c) Tehri Dam 

d) Bhakra Nangal Dam 

Answer: b) Sardar Sarovar Dam 
 

166. A flood is defined as: 

a) A long drought period 

b) Overflow of water onto normally dry land 

c) Strong windstorm 

d) Earthquake near rivers 

Answer: b) Overflow of water onto normally 

dry land 
 

167. A natural cause of floods is: 

a) Poor drainage systems 

b) Heavy rainfall 

c) Urbanization 

d) Deforestation only 

Answer: b) Heavy rainfall 

 

168. Flash floods occur due to: 

a) Gradual river overflow 

b) Sudden, intense rainfall in a small area 

c) Cyclone in the sea only 

d) Earthquake in cities 

Answer: b) Sudden, intense rainfall in a small 

area 
 

169. Which organization coordinates flood 

management in India? 

a) Central Pollution Control Board 

b) National Disaster Management Authority 

(NDMA) 

c) Forest Survey of India 

d) Ministry of Agriculture 

Answer: b) National Disaster Management 

Authority (NDMA) 
 

170. A key flood mitigation strategy is: 

a) Building embankments and levees along rivers 

b) Cutting down forests 

c) Ignoring river siltation 

d) Urban sprawl 

Answer: a) Building embankments and levees 

along rivers 

 

171. What is the focus of an earthquake? 

a) The surface directly above the epicenter 

b) The point inside the Earth where the 

earthquake originates 

c) A location far from seismic activity 

d) A volcanic crater 

Answer: b) The point inside the Earth where 

the earthquake originates 

 

172. Which scale measures the energy released 

by an earthquake? 

a) Richter Scale 

b) Mercalli Scale 

c) Beaufort Scale 

d) Fujita Scale 

Answer: a) Richter Scale 

 

173. The Koyna earthquake (1967) in 

Maharashtra was caused by: 

a) Tectonic collision 

b) Reservoir-induced seismicity 

c) Volcanic eruption 

d) Mining explosions 

Answer: b) Reservoir-induced seismicity 

 

174. A cyclone is: 

a) A sudden tremor in the Earth’s crust 

b) A large-scale rotating storm system with low 

pressure, strong winds, and heavy rainfall 

c) Rapid landslide on a slope 

d) A flood due to river overflow 

Answer: b) A large-scale rotating storm 
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system with low pressure, strong winds, and 

heavy rainfall 
 

175. Which body monitors cyclones and issues 

early warnings in India? 

a) NDMA 

b) IMD – India Meteorological Department 

c) NDRF 

d) CWC 

Answer: b) IMD – India Meteorological 

Department 

 

176. The Odisha Super Cyclone of 1999 

caused: 

a) Minimal damage due to early warning 

b) Over 10,000 deaths and widespread destruction 

c) No effect on agriculture 

d) Only floods in inland areas 

Answer: b) Over 10,000 deaths and 

widespread destruction 
 

177. A landslide is defined as: 

a) Overflow of water onto dry land 

b) Sudden shaking of the Earth 

c) Downward movement of rock, soil, or debris 

on a slope 

d) High-speed cyclonic storm 

Answer: c) Downward movement of rock, soil, 

or debris on a slope 

 

178. Major natural cause of landslides is: 

a) Heavy rainfall 

b) Poor urban drainage 

c) Overpopulation 

d) Cyclones only 

Answer: a) Heavy rainfall 
 

179. Which area in India is highly prone to 

landslides? 

a) Rajasthan desert 

b) Uttarakhand Himalayan region 

c) Thar Desert 

d) Indo-Gangetic plains 

Answer: b) Uttarakhand Himalayan region 
 

180. A key strategy to prevent landslides is: 

a) Constructing dams in deserts 

b) Afforestation and slope stabilization 

c) Encouraging urban sprawl on hills 

d) Reducing rainfall 

Answer: b) Afforestation and slope 

stabilization 

 

181. The Chipko Movement originated in 

which Indian state? 

a) Kerala 

b) Uttarakhand (then Uttar Pradesh) 

c) Karnataka 

d) Maharashtra 

Answer: b) Uttarakhand (then Uttar Pradesh) 
 

182. What does the word “Chipko” mean? 

a) To cut 

b) To hug or cling 

c) To plant trees 

d) To protest violently 

Answer: b) To hug or cling 

 

183. Who led the women in the Reni village 

protest during the Chipko Movement? 

a) Sunderlal Bahuguna 

b) Chandi Prasad Bhatt 

c) Gaura Devi 

d) Dr. Salim Ali 

Answer: c) Gaura Devi 

 

184. One key objective of the Chipko 

Movement was: 

a) Promote industrial logging 

b) Prevent deforestation and conserve forest 

resources 

c) Build hydroelectric dams 

d) Urban development in forests 

Answer: b) Prevent deforestation and conserve 

forest resources 

 

185. Which Act was influenced by the Chipko 

Movement? 

a) Water (Prevention and Control of Pollution) 

Act, 1974 

b) Forest Conservation Act, 1980 

c) Wildlife Protection Act, 1972 

d) Air (Prevention and Control of Pollution) Act, 

1981 

Answer: b) Forest Conservation Act, 1980 

 

186. Silent Valley is located in which state of 

India? 

a) Karnataka 

b) Kerala 

c) Tamil Nadu 

d) Odisha 

Answer: b) Kerala 

 

187. What endangered species is Silent Valley 

famous for protecting? 

a) Bengal Tiger 

b) Asiatic Elephant 
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c) Lion-tailed Macaque 

d) One-horned Rhinoceros 

Answer: c) Lion-tailed Macaque 

 

188. What was the main cause of the Silent 

Valley Movement? 

a) Deforestation by commercial logging 

b) Proposal of a hydroelectric dam that would 

flood the forest 

c) Soil erosion in Himalayan forests 

d) Urban expansion in Kerala 

Answer: b) Proposal of a hydroelectric dam 

that would flood the forest 

 

189. Who was a notable ornithologist involved 

in the Silent Valley Movement? 

a) Chandi Prasad Bhatt 

b) Sunderlal Bahuguna 

c) Dr. Salim Ali 

d) Gaura Devi 

Answer: c) Dr. Salim Ali 

 

190. One lesson from both the Chipko and 

Silent Valley Movements is: 

a) Violent protest is the best way to save forests 

b) Environmental protection requires non-violent, 

community and scientific participation 

c) Industrial development is more important than 

conservation 

d) Only government intervention can save forests 

Answer: b) Environmental protection requires 

non-violent, community and scientific 

participation 

 

191. Who founded the Bishnoi community in 

Rajasthan? 

a) Sunderlal Bahuguna 

b) Guru Jambheshwar (Jambhoji) 

c) Gaura Devi 

d) Chandi Prasad Bhatt 

Answer: b) Guru Jambheshwar (Jambhoji) 

 

192. The term “Bishnoi” represents how many 

principles? 

a) 18        b) 29     c) 36        d) 21 

Answer: b) 29 
 

193. The famous Khejarli Massacre is 

associated with which environmental action? 

a) Building dams 

b) Protecting Khejri trees from being cut 

c) Stopping urbanization 

d) Planting crops 

Answer: b) Protecting Khejri trees from being 

cut 
 

194. Which Indian religion emphasizes 

Ahimsa (non-violence) toward all living 

beings? 

a) Christianity     b) Jainism 

c) Sikhism          d) Islam 

Answer: b) Jainism 

 

195. According to Sikhism, humans should: 

a) Exploit natural resources freely 

b) Respect and conserve all creations of God 

c) Focus only on economic growth 

d) Avoid farming 

Answer: b) Respect and conserve all creations 

of God 

 

196. Which religious principle in Islam 

encourages balance in nature? 

a) Tikkun Olam 

b) Mizan 

c) Ahimsa 

d) Stewardship 

Answer: b) Mizan 

 

197. Tikkun Olam, the concept of repairing 

the world, is part of which religion? 

a) Judaism 

b) Hinduism 

c) Buddhism 

d) Christianity 

Answer: a) Judaism 

 

198. One key feature of Bishnoi environmental 

conservation is: 

a) Hunting wild animals for trade 

b) Non-violent protection of trees and wildlife 

c) Building factories in forests 

d) Ignoring water conservation 

Answer: b) Non-violent protection of trees and 

wildlife 
 

199. Which of the following is an example of a 

movement inspired by environmental ethics in 

India? 

a) Chipko Movement 

b) Green Revolution 

c) Industrial Development Movement 

d) Urban Expansion Program 

Answer: a) Chipko Movement 
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200. One lesson from religious and cultural 

environmental ethics is: 

a) Exploitation of resources is acceptable 

b) Spiritual and moral values can promote long-

term environmental stewardship 

c) Religion should avoid environmental issues 

d) Conservation is only government 

responsibility 

Answer: b) Spiritual and moral values can 

promote long-term environmental stewardship 

 

201. What is the main purpose of 

environmental communication? 

a) To promote industrial growth 

b) To inform and educate people about 

environmental issues 

c) To increase vehicle usage 

d) To encourage urban expansion 

Answer: b) To inform and educate people 

about environmental issues 
 

202. Public awareness campaigns help in: 

a) Increasing pollution 

b) Reducing environmental degradation 

c) Promoting deforestation 

d) Ignoring climate change 

Answer: b) Reducing environmental 

degradation 
 

203. Which of the following is a method of 

environmental communication? 

a) Mass media campaigns 

b) Urban development 

c) Industrialization 

d) Import-export programs 

Answer: a) Mass media campaigns 

 

204. Environmental education in schools and 

colleges is an example of: 

a) Government policy 

b) Educational program for environmental 

awareness 

c) Industrial development 

d) Urban planning 

Answer: b) Educational program for 

environmental awareness 

 

205. What was the main environmental issue 

addressed by the CNG vehicle initiative in 

Delhi? 

a) Water scarcity 

b) Soil erosion 

c) Air pollution 

d) Deforestation 

Answer: c) Air pollution 
 

 

206. Which Indian court mandated the use of 

CNG in public transport in Delhi? 

a) High Court 

b) Supreme Court 

c) District Court 

d) Lok Adalat 

Answer: b) Supreme Court 

 

207. One impact of CNG vehicles in Delhi was: 

a) Increased water pollution 

b) Reduction in air pollutants like carbon 

monoxide and nitrogen oxides 

c) Expansion of construction projects 

d) Increase in petrol consumption 

Answer: b) Reduction in air pollutants like 

carbon monoxide and nitrogen oxides 
 

208. Earth Hour is an example of: 

a) Government policy for roads 

b) Global public participation event to reduce 

electricity consumption 

c) Tree plantation initiative only in schools 

d) Industrial development program 

Answer: b) Global public participation event 

to reduce electricity consumption 

 

209. Tree plantation drives in communities 

primarily aim to: 

a) Promote deforestation 

b) Increase biodiversity and afforestation 

c) Build urban infrastructure 

d) Reduce water availability 

Answer: b) Increase biodiversity and 

afforestation 

 

210. A key lesson from environmental 

communication and public awareness is: 

a) Policies alone are enough for environmental 

improvement 

b) Collaboration between government, NGOs, 

media, and communities is crucial 

c) Only industrial growth reduces pollution 

d) Environmental education is not important 

Answer: b) Collaboration between 

government, NGOs, media, and communities 

is crucial 
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