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Course objective:
A Generic Course intended to create awareness that the life of human beings is an integral part of
environment and to inculcate the skills required to protect environment from all sides.

Learning outcomes: On completion of this course the students will be able to

1. Understand the nature, components of an ecosystem and that humans are an integral part
of nature.

2. Realize the importance of environment, the goods and services of a healthy biodiversity,
dependence of humans on environment.

3. Evaluate the ways and ill effects of destruction of environment, population explosion on
ecosystems and global problems consequent to anthropogenic activities.

4. Discuss the laws/ acts made by government to prevent pollution, to protect biodiversity
and environment as a whole.

5. Acquaint with international agreements and national movements, and realize citizen’s

role in protecting environment and nature.

Unit 1: Environment and Natural Resources 10 Hrs.
1. Multidisciplinary nature of environmental education; scope and importance.
2. Man as an integral product and part of the Nature.

3. A brief account of land, forest and waterresources in India and their importance.
4. Biodiversity : Definition; importance of Biodiversity - ecological,consumptive,

productive, social, ethical and moral, aesthetic, and option value.
5. Levels of Biodiversity: genetic, species and ecosystem diversity.

Unit-2: Environmental degradation and impacts 10Hrs

1. Human population growth and its impacts on environment; land use change, land
degradation, soil erosion and desertification.

2. Use and over-exploitation of surface and ground water, construction of dams, floods,
conflicts over water (within India).

3. Deforestation: Causes and effects due to expansion of agriculture, firewood, mining,
forest fires and building of new habitats.

4. Non-renewable energy resources, their utilization and influences.

5. A brief account of air, water, soil and noise pollutions; Biological, industrial and solid

wastes in urban areas. Human health and economic risks.



6. Green house effect - global warming; ocean acidification, ozone layer depletion, acid
rains and impacts on human communities and agriculture.

7. Threats to biodiversity: Natural calamities, habitat destruction and fragmentation, over
exploitation, hunting and poaching, introduction of exotic species, pollution, predator and
pest control.

Unit 3: Conservation of Environment 10 Hrs

1. Concept of sustainability and sustainable development with judicious use of land, water
and forest resources; afforestation.

2. Control measures for various types of pollution; use of renewable and alternate sources of
energy.

3. Solid waste management: Control measures of urban and industrial waste.

4. Conservation of biodiversity: In-situ and ex-situ conservation of biodiversity.

5. Environment Laws: Environment Protection Act; Act; Wildlife Protection Act; Forest

Conservation Act.

6. International agreements: Montreal and Kyoto protocols; Environmental movements:
Bishnois of Rajasthan, Chipko, Silent valley
Suggested text books :
1. Erach Barucha (2004) Text book of Environmental Studies for Undergraduate courses
(Prepared for University Grants Commmission) Universities Press.
2. Purnima Smarath (2018) Environmental studies Kalyani Publishers, Ludhiana
Reference books :
1. Odum, E.P., Odum, H.T. & Andrews, J. (1971) Fundamentals of Ecology. Philadelphia:

Saunders.
2. Pepper, L.L., Gerba, C.P. & Brusseau, M.L. (2011). Environmental and Pollution

Science. Academic Press.

3. Raven, P.H., Hassenzahl, D.M. & Berg, L.R. (2012) Environment. 8th edition. John
Wiley & Sons.

4. Singh, J.S., Singh, S.P. and Gupta, S.R. (2014) Ecology, Environmental Science and
Conservation. S. Chand Publishing, New Delhi.

5. Sengupta, R. (2003) Ecology and economics: An approach to sustainable development.

6. Wilson, E. O. (2006) The Creation.: An appeal to save life on earth. New Y ork: Norton.

7. Groom, Martha J.,, Gary K. Meffe, and Carl Ronald Carroll (2006) Principles of

Conservation Biology. Sunderland: Sinauer Associates,



Unit-1

Environment and Natural Resources

. Write an essay on scope, and importance of environmental education

Environmental education is the process of recognizing the value of nature and learning how
to use natural resources wisely and responsibly.

It helps individuals understand the complex relationships between living organisms and their
environment.

In today’s world, pollution, deforestation and climate change are major issues.
Environmental education has become a vital tool to promote sustainable development and

protect the planet for future generations.

Scope of Environmental Education

The scope of environmental education is very wide and covers all aspects of our surroundings. It

aims to create awareness and understanding among people of all ages about environmental problems

and solutions. The main areas of its scope include:

1.

Awareness and Knowledge:

It provides awareness about the importance of the environment and knowledge about
ecological balance and natural resources.

Attitude Development:

It helps in developing positive attitudes and values toward environmental protection.

Skill Building:

Environmental education equips individuals with skills to identify, analyze, and solve
environmental problems.

Participation and Action:

It encourages active participation in environmental conservation programs, campaigns, and
community-based actions.

Interdisciplinary Approach:

The scope covers multiple subjects such as biology, geography, chemistry, economics, and
sociology to understand environmental issues from different perspectives.

Sustainable Living:

It promotes sustainable lifestyles, efficient use of resources, and eco-friendly habits.
Global Perspective:

Environmental education helps students understand global issues such as climate change,

ozone depletion, and biodiversity loss.



8.

Formal and Non-Formal Education:
It can be taught in schools, colleges, universities, and also through media, campaigns, and

NGO:s.

Importance of Environmental Education

1.

10.

Creates Environmental Awareness:

It makes people aware of the importance of protecting the environment and the
consequences of human actions.

Encourages Sustainable Development:

Environmental education teaches people how to meet present needs without compromising
the ability of future generations to meet theirs.

Helps in Resource Conservation:

It promotes the rational use of natural resources like water, soil, forest, and minerals.
Improves Quality of Life:

A clean and balanced environment leads to healthier lives and reduces pollution related
diseases.

Prepares Responsible Citizens:

It develops responsible behavior and attitudes among citizens toward environmental
conservation.

Supports Government Policies:

Educated citizens can better understand and support environmental laws, rules, and
regulations.

Encourages Research and Innovation:

Environmental education motivates scientific research for eco-friendly technologies and
renewable energy.

Helps in Solving Environmental Problems:

It equips individuals and communities with problem-solving skills to tackle issues like waste
management, pollution control, and deforestation.

Protects Biodiversity:

It spreads awareness about the importance of conserving different species of plants and
animals.

Builds Global Cooperation:

Environmental education encourages international cooperation to solve common

environmental challenges.



Q. 2. Describe various levels of biodiversity with suitable examples.

Biodiversity, or biological diversity refers to the variety of living organisms that exist on Earth,
including plants, animals, microorganisms, and the ecosystems they form. It represents the richness
of life at different levels of biological organization. Biodiversity ensures the stability of ecosystems
and supports all life forms by maintaining ecological balance.

There are three main levels of biodiversity:

1. Genetic diversity

2. Species diversity

3. Ecosystem diversity
1. Genetic Diversity

Genetic diversity is the variation in genes within a species. It includes differences in DNA
sequences among individuals of the same species.

Every individual organism of the same species possesses slightly different genetic makeup,
which determines their physical characteristics, resistance to diseases, and ability to adapt to
environmental changes. High genetic diversity increases the chances of survival when environmental
conditions change.

Ex.1: Different varieties of rice or wheat with varied resistance to pests and drought.

Ex.2: Various breeds of dogs, cows, or cats showing differences in color, size, and behavior.
Ex.3: Genetic variations in mango or apple species that produce different tastes and textures.
2. Species Diversity

Species diversity is the variety and abundance of different species living in a particular area
or ecosystem. It includes the number of species and the relative population of each species in that
region.

An ecosystem with high species diversity is more stable and productive because different
species perform different ecological roles such as pollination, decomposition, and predation. The
greater the number of species, the healthier and more resilient the ecosystem.

Ex.1: The Western Ghats and Himalayas in India have thousands of plant and animal species.

Ex.2: The Amazon rainforest is home to millions of species of insects, birds, reptiles, and mammals.
Ex.3: Coral reefs show high species diversity, with thousands of fish and coral species coexisting.

3. Ecosystem Diversity

Ecosystem diversity is the variety of ecosystems or habitats that exist within a particular
region or on Earth as a whole.

It includes different ecosystems such as forests, deserts, wetlands, grasslands, mountains,

rivers, and oceans. Each ecosystem has distinct species and physical conditions. The diversity of



ecosystems ensures the proper cycling of nutrients, flow of energy, and maintenance of life-
supporting processes.

Ex.1: India has diverse ecosystems such as tropical rainforests, mangroves, deserts (Thar Desert),
Himalayan mountains, and coastal regions.

Ex.2: Marine ecosystems include coral reefs, estuaries, and deep-sea habitats.

Ex.3: Terrestrial ecosystems include forests, grasslands, and agricultural fields.

Importance of Biodiversity

1. Maintains Ecological Balance:

Biodiversity ensures stability in ecosystems by maintaining natural cycles like pollination,
decomposition, and oxygen production.

2. Supports Food Chain:

All living organisms are interlinked in a food web; biodiversity keeps this balance by providing
producers, consumers, and decomposers.

3. Source of Food:

Plants and animals provide a wide variety of food such as fruits, vegetables, fish, meat, and grains for
human survival.

4. Medicinal Value:

Many medicines are derived from plants, animals, and microorganisms — for example, quinine from
cinchona and penicillin from fungi.

5. Economic Importance:

Biodiversity supports industries like agriculture, fisheries, forestry, and tourism, contributing greatly
to national income.

6. Environmental Protection:

Forests and plants reduce pollution, control floods, and prevent soil erosion, helping to protect the
environment.

7. Genetic Resources:

Biodiversity provides genetic material for improving crop varieties, livestock breeding, and

biotechnology.



Q. 3: Explain the Role of Man as an Integral Part and Product of Nature

Human beings are both a part of nature and a product of nature. Man depends on nature for
survival, obtaining food, water, air, shelter, and all essential resources from it. At the same time,
humans are a result of the long process of evolution, shaped by natural forces. Thus, humans are not
separate from nature but closely connected to it in every aspect of life.
Man as an Integral Part of Nature
1. Ecological Relationship:
Humans are linked with plants, animals, and microorganisms through ecological processes like the
food chain, nutrient cycles, and energy flow.
2. Role in Environmental Balance:
Humans help in maintaining ecological balance by activities like afforestation, soil conservation, and
wildlife protection when managed properly.
3. Cultural and Spiritual Connection:
Many cultures and religions view nature as sacred. Forests, rivers, and mountains are worshipped in
several traditions, showing emotional and spiritual ties with nature.
4. Dependency for Survival:
Every basic human need oxygen, water, food, and shelter comes from the natural environment.
Without nature, life cannot exist.
5. Responsibility as Caretakers:
Since humans have the power to alter nature through technology, they also have a moral duty to
protect it and ensure sustainable development.
Man as a Product of Nature
1. Evolutionary Origin:
Humans evolved from simpler life forms through a natural process of evolution. This shows that man
is a biological product of nature.
2. Dependence on Natural Resources:
All human needs food from plants and animals, water from rivers, air for breathing, and minerals
from the earth come directly from nature.
3. Biological Connection:
Humans share genetic, anatomical, and physiological similarities with other living organisms. For
example, about 98% of human DNA is similar to that of chimpanzees.
4. Adaptation to Environment:
Man has adapted to different climates, terrains, and ecological conditions — from deserts to
mountains and forests which shows our dependence on natural surroundings.

5. Part of the Ecosystem:



Humans are one component of the biosphere and are interdependent with other living and non-living
components of the environment.

Man’s Impact on Nature

1. Positive Impact:

Through conservation, reforestation, organic farming, and renewable energy use, humans can help
preserve the environment.

2. Negative Impact:

Industrialization, deforestation, pollution, and overexploitation of natural resources have led to global
problems like climate change, biodiversity loss, and water scarcity.

3. Need for Balance:

Man must learn to balance development with environmental protection to ensure harmony with

nature.



Q. 4: Discuss the Importance of Natural Resources like Land, Forest, and Water in India
Natural resources are the foundation of human life and economic development. They include

land, water, forests, minerals, and air — all of which are essential for survival and progress. India,

being a large and diverse country, is rich in natural resources. Among these, land, forest, and water

play a crucial role in the country's agriculture, industry, and overall development. The wise use and

conservation of these resources are essential for sustainable growth.

1. Importance of Land Resources:

Land is one of the most valuable natural resources, as it provides the space and soil necessary for all

human activities.

a. Agricultural Importance

India is an agricultural country, and nearly 60% of its population depends on agriculture. Fertile plains

like those of the Ganga, Brahmaputra, and Indus support intensive cultivation of rice, wheat, and

sugarcane.

b. Industrial and Urban Use

Land provides space for industries, transport networks, housing, and urban settlements. Minerals and

raw materials are extracted from the land for industrial use.

c. Ecological Importance

Land supports vegetation and wildlife, which help maintain ecological balance. It also plays a vital

role in controlling floods, preventing soil erosion, and supporting groundwater recharge.

d. Problems and Conservation

Overuse, deforestation, urbanization, and soil erosion are major issues. Soil conservation,

afforestation, and proper land use planning are needed to protect land resources.

2. Importance of Forest Resources

Forests are one of India’s most valuable natural resources, covering about 21% of the country’s total

area. They are essential for ecological stability, economic development, and human well-being.

a. Ecological Importance

Forests absorb carbon dioxide and release oxygen, helping in climate regulation.

They prevent soil erosion, landslides, and floods.

Forests are homes to wildlife, maintaining biodiversity.

b. Economic Importance

Forests provide timber, bamboo, resin, gum, fuelwood, and medicinal plants.

Forest-based industries like paper, plywood, and furniture depend on them.

Many tribal communities depend on forests for livelihood and food.

c. Social and Cultural Importance



Forests have spiritual and cultural significance in India. Many festivals and traditions are linked with
trees and forest life.

d. Conservation Measures

Deforestation, forest fires, and illegal logging threaten forests.

Social forestry, afforestation, forest conservation acts, and wildlife sanctuaries are steps to preserve
them.

3. Importance of Water Resources

Water is essential for all forms of life and economic activities. India has many rivers, lakes, and
groundwater reserves, but uneven distribution creates regional water scarcity.

a. Agricultural Importance

Agriculture depends heavily on irrigation from rivers, wells, and canals. Major irrigation projects like
the Bhakra Nangal Dam, Hirakud Dam, and Sardar Sarovar Project support food production.

b. Industrial Importance

Industries use water for cooling, cleaning, and manufacturing. Hydroelectric projects generate
renewable energy.

c. Domestic and Sanitation Needs

Water is vital for drinking, cooking, cleaning, and maintaining hygiene.

d. Ecological Importance

Rivers and wetlands support aquatic life and help maintain ecological balance. They recharge
groundwater and regulate the water cycle.

e. Conservation and Management

Overuse and pollution have caused depletion of freshwater sources. Rainwater harvesting, wastewater

recycling, drip irrigation, and river rejuvenation projects are essential for water conservation.



Q. 1: Define Biodiversity and Write its different levels

Definition of Biodiversity:

Biodiversity is the variety and variability of all living organisms on Earth, including plants,
animals, microorganisms, and the ecosystems they form.
It represents the richness of life at different levels from genes to species to ecosystems and shows

how living things interact with each other and their environment.

Levels of Biodiversity: Biodiversity is studied at three main levels.
1. Genetic Diversity

Genetic diversity is the variation in genes within a species. It includes differences in DNA
sequences among individuals of the same species.

Every individual organism of the same species possesses slightly different genetic makeup,
which determines their physical characteristics, resistance to diseases, and ability to adapt to
environmental changes. High genetic diversity increases the chances of survival when environmental
conditions change.

Ex: Different varieties of rice or wheat with varied resistance to pests and drought.
2. Species Diversity

Species diversity is the variety and abundance of different species living in a particular area
or ecosystem. It includes the number of species and the relative population of each species in that
region.

An ecosystem with high species diversity is more stable and productive because different
species perform different ecological roles such as pollination, decomposition, and predation. The
greater the number of species, the healthier and more resilient the ecosystem.

Ex: The Western Ghats and Himalayas in India have thousands of plant and animal species.
3. Ecosystem Diversity

Ecosystem diversity is the variety of ecosystems or habitats that exist within a particular
region or on Earth as a whole.

It includes different ecosystems such as forests, deserts, wetlands, grasslands, mountains,
rivers, and oceans. Each ecosystem has distinct species and physical conditions. The diversity of
ecosystems ensures the proper cycling of nutrients, flow of energy, and maintenance of life-
supporting processes.

Ex.1: India has diverse ecosystems such as tropical rainforests, mangroves, deserts (Thar Desert),

Himalayan mountains, and coastal regions.



Q. 2: Write a Short Note on Importance of Biodiversity
1. Maintains Ecological Balance: Biodiversity ensures stability in ecosystems by maintaining natural
cycles like pollination, decomposition, and oxygen production.
2. Supports Food Chain: All living organisms are interlinked in a food web; biodiversity keeps this
balance by providing producers, consumers, and decomposers.
3. Source of Food: Plants and animals provide a wide variety of food such as fruits, vegetables, fish,
meat, and grains for human survival.
4. Medicinal Value: Many medicines are derived from plants, animals, and microorganisms — for
example, quinine from cinchona and penicillin from fungi.
5. Economic Importance: Biodiversity supports industries like agriculture, fisheries, forestry, and
tourism, contributing greatly to national income.
6. Environmental Protection: Forests and plants reduce pollution, control floods, and prevent soil
erosion, helping to protect the environment.
7. Genetic Resources: Biodiversity provides genetic material for improving crop varieties, livestock
breeding, and biotechnology.
Q. 3: What are the Consumptive and Productive Values of Biodiversity?

Biodiversity provides numerous benefits to humans, known as the values of biodiversity.
These values can be broadly divided into two categories like consumptive value and productive value.
Both are essential for human welfare and economic development.

Consumptive value:

e [Itrefers to the natural products that are directly used by human beings without passing through
any commercial market.

e These are the resources that people consume directly for their daily needs.
Ex: Food items such as fruits, vegetables, fish, and meat; fuelwood used for cooking; fodder
for domestic animals; and medicinal plants used in traditional remedies. Such resources are
especially important for rural and tribal communities who depend directly on forests and
natural ecosystems for their survival.

Productive value:

e [t refers to the commercial use of biodiversity where natural products are collected, processed,
and sold in markets at local, national, or international levels.

e Ex: Timber, paper, bamboo, silk, honey, oils, and pharmaceuticals derived from plants and
animals. These products are economically significant as they contribute to industries, generate

employment, and help in earning national income through trade and export.



UNIT-2
ENVIRONMENTAL DEGRADATION AND IMPACTS

LAQ. 1: Discuss the Impact of Human Population Growth on the
Environment

e Increased Demand for Resources:
Population growth increases the demand for natural resources like water, land,
forests, minerals, and fossil fuels.

e Deforestation:
To make space for housing, agriculture, and industries, forests are cleared,
leading to loss of biodiversity and ecological imbalance.

e Land Degradation:
Overpopulation leads to overuse of land for farming and construction, causing
soil erosion, desertification, and reduced fertility.

e Water Scarcity:
Rapid population growth increases water consumption for domestic, industrial,
and agricultural purposes, resulting in depletion of freshwater sources.

e Air Pollution:
More vehicles, industries, and burning of fossil fuels due to population increase
lead to higher emissions of greenhouse gases and smog.

e Water Pollution:
Increased human activities release untreated sewage, industrial effluents, and
chemical wastes into rivers, lakes, and oceans.

e Waste Generation:
Overpopulation leads to excessive generation of solid, liquid, and hazardous

wastes, creating disposal and health problems.



e Loss of Biodiversity:
Expansion of urban areas and agricultural lands destroys natural habitats, causing
extinction of plant and animal species.

e Climate Change:
Human activities like deforestation, industrialization, and energy consumption
increase greenhouse gas emissions, contributing to global warming.

e Urbanization Pressure:
Rapid growth of cities leads to overcrowding, slum development, and stress on
urban infrastructure and resources.

e Food Shortage:
A growing population increases the demand for food, leading to overexploitation
of land and water resources and sometimes malnutrition.

e Noise Pollution:
Population growth results in more vehicles, construction, and industries, causing
higher levels of noise that affect human and wildlife health.

e Overfishing and Marine Depletion:
High population demands more fish and seafood, leading to overfishing and the
decline of aquatic biodiversity.

e Increased Energy Consumption:
Higher population requires more energy for domestic and industrial use,
increasing fossil fuel extraction and environmental degradation.

e Pressure on Conservation Efforts:
More humans mean greater stress on forests, wildlife sanctuaries, and protected

areas, making conservation and sustainable management more challenging.



LAQ 2: Explain the Causes and Effects of Deforestation.

Causes of Deforestation:

1. Agricultural Expansion:

Forests are cleared to create farmland for crops and grazing land for livestock.
2. Urbanization:

Rapid population growth leads to expansion of towns and cities, replacing forests
with buildings and infrastructure.

3. Logging:

Trees are cut down for timber, paper, furniture, and other wood products.

4. Industrial Development:

Forest land is cleared for factories, roads, dams, and mining operations.

5. Fuelwood Collection:

In rural areas, people cut trees for cooking and heating purposes.

6. Forest Fires:

Natural or human-induced fires destroy large forest areas every year.

7. Overgrazing by Livestock:

Excessive grazing prevents natural regeneration of forests.

8. Infrastructure Projects:

Construction of highways, dams, and railways often requires large-scale
deforestation.

9. Illegal Logging and Poaching:

Unauthorized tree cutting for profit contributes to forest depletion.

Effects of Deforestation:

1. Loss of Biodiversity:

Clearing forests destroys habitats, causing extinction of many plant and animal
species.

2. Soil Erosion:

Without trees, topsoil is washed away by rain, reducing soil fertility.



3. Climate Change:

Deforestation increases carbon dioxide in the atmosphere, contributing to global
warming.

4. Disruption of Water Cycle:

Forest loss reduces transpiration, affecting rainfall patterns and leading to
droughts.

5. Flooding:

Tree roots normally absorb rainwater; deforestation increases surface runoff and
causes floods.

6. Impact on Indigenous Communities:

Tribal and rural populations that depend on forests lose their homes, resources,

and livelihoods.



LAQ 3: Describe Various Types of Pollution and Their Effects on Human
Health
1. Air Pollution:

Cause: Emission from vehicles, industries, burning fossil fuels, and forest fires.
Effects on Health: Causes respiratory problems like asthma, bronchitis, lung
cancer, and cardiovascular diseases.

2. Water Pollution:

Cause: Discharge of sewage, industrial effluents, pesticides, and plastic waste
into rivers, lakes, and oceans.

Effects on Health: Leads to waterborne diseases such as cholera, diarrhea,
typhoid, and hepatitis.

3. Soil Pollution:

Cause: Use of chemical fertilizers, pesticides, industrial waste, and improper
disposal of solid waste.

Effects on Health: Contaminated crops can cause cancer, neurological disorders,
and reproductive problems.

4. Noise Pollution:

Cause: Traffic, construction activities, industrial machines, and loudspeakers.
Effects on Health: Causes hearing loss, stress, high blood pressure, and sleep
disturbances.

5. Radioactive Pollution:

Cause: Nuclear accidents, improper disposal of radioactive waste, and nuclear
tests.

Effects on Health: Causes cancer, genetic mutations, and damage to organs like
the thyroid and bone marrow.

6. Plastic Pollution:

Cause: Improper disposal of plastic products in landfills, rivers, and oceans.
Effects on Health: Microplastics enter the food chain causing hormonal

imbalance and digestive problems.



7. Chemical Pollution:

Cause: Industrial chemicals, pesticides, and household cleaners entering the
environment.

Effects on Health: Leads to skin diseases, poisoning, respiratory problems, and
organ damage.

8. Agricultural Pollution:

Cause: Excessive use of fertilizers, insecticides, and herbicides.

Effects on Health: Contaminates food and water, leading to chronic diseases and
cancer.

9. Urban Pollution:

Cause: Overcrowding, vehicle emissions, and industrial waste in cities.

Effects on Health: Increases risk of respiratory and cardiovascular diseases.

10. Industrial Pollution:

Cause: Discharge of chemicals, smoke, and particulate matter from factories.
Effects on Health: Causes respiratory problems, skin diseases, and long-term

illnesses like cancer.



LAQ 4: Global Environmental Problems like Greenhouse Effect, Global

Warming, and Ozone Depletion

The Earth is facing several serious global environmental problems due to

human activities, industrialization, deforestation, and pollution.

Three major issues are the green house effect, global warming and ozone

depletion.

Global warming;:

It refers to the gradual increase in Earth’s average temperature caused by
the accumulation of greenhouse gases.

It results in melting glaciers and polar ice caps, rising sea levels, extreme
weather events like floods, droughts, and heat waves, and loss of
biodiversity.

Human activities such as industrial emissions, vehicle exhaust, and

deforestation are the major contributors to this problem.

Ozone layer depletion:

Ozone layer in the stratosphere becomes thinner due to chemicals like
chlorofluorocarbons (CFCs) released from refrigerators, air conditioners,
aerosol sprays, and industrial solvents.

Thinning of the ozone layer allows more harmful ultraviolet (UV) radiation
to reach the Earth, causing skin cancer, cataracts, immune system damage,
and negatively affecting crops, marine life, and ecosystems.

The above problems cause the loss of biodiversity, threaten human health,

and result in economic losses through damage to agriculture, fisheries, and

infrastructure.

To mitigate these issues, it is essential to reduce fossil fuel use, control

deforestation, limit CFC emissions, and promote renewable energy sources,

ensuring the protection of the environment for future generations.



SAQ. 1: What are the Main Causes of Land Degradation and
Desertification?

Land degradation and desertification are caused by both natural and human
factors. The main causes include:
1. Deforestation: Removal of trees leads to soil erosion and loss of fertility.
2. Overgrazing: Excessive grazing by livestock prevents natural vegetation from
regenerating.
3. Unsustainable Agriculture: Over-cultivation, monocropping, and excessive use
of chemical fertilizers degrade soil quality.
4. Urbanization and Industrialization: Expansion of cities, roads, and industries
leads to soil sealing and degradation.
5. Climate Change and Droughts: Reduced rainfall, higher temperatures, and
extreme weather accelerate desertification.

Proper land management, afforestation and sustainable farming are

essential to prevent land degradation and desertification.



SAQ. 2: Write a Short Note on Over-Exploitation of Water Resources.
Over-exploitation of water resources occurs when water is withdrawn from

rivers, lakes, and groundwater faster than it can be naturally replenished. This

happens due to excessive irrigation, industrial use, domestic consumption, and

urbanization.

The main consequences of over-exploitation include:

1. Lowering of Water Table: Continuous pumping of groundwater reduces the

natural level of aquifers.

2. Water Scarcity: Communities and agriculture face a shortage of drinking and

irrigation water.

3. Decline in Water Quality: Overuse often leads to contamination by salts,

chemicals, and pollutants.

4. Environmental Impact: Rivers, wetlands, and lakes dry up, affecting

ecosystems and biodiversity.

5. Soil Degradation: Reduced groundwater can lead to soil salinity and loss of

fertility in agricultural lands.



SAQ 3: What are the Effects of Non-Renewable Energy Resources

Utilization?

l.

Air Pollution: Burning coal, oil, and gas releases pollutants like carbon
monoxide, sulfur dioxide, and nitrogen oxides into the atmosphere.
Global Warming: Emission of greenhouse gases, especially CO-, increases

the Earth’s temperature.

. Climate Change: Non-renewable energy use contributes to extreme

weather events, rising sea levels, and altered rainfall patterns.
Acid Rain: Sulfur and nitrogen compounds released during fossil fuel

combustion mix with rain, damaging crops, forests, and aquatic life.

. Soil and Water Pollution: Oil spills and mining activities contaminate soil

and water bodies.

Resource Depletion: Non-renewable resources like coal, oil, and natural
gas are finite and will eventually run out.

Habitat Destruction: Mining and drilling destroy forests, wetlands, and

wildlife habitats.

. Health Hazards: Air and water pollution from fossil fuels cause respiratory

problems, cancer, and other diseases.
Economic Losses: Environmental degradation leads to reduced agricultural

productivity and costly disaster management.

10.Dependence on Imports: Excessive reliance on fossil fuels may increase

energy insecurity for countries lacking domestic reserves.



SAQ 4: Write Briefly About Acid Rain and Its Impacts

Acid rain is rainwater with a low pH (acidic), formed when sulfur dioxide

(SO3) and nitrogen oxides (NOy) react with water in the atmosphere.

l.

Sources: Burning of fossil fuels, vehicle emissions, industrial processes,
and power plants.

Effect on Soil: Reduces soil fertility by washing away essential nutrients
like calcium and magnesium.

Effect on Plants: Damages leaves and stems, slows growth, and reduces
crop yield.

Effect on Water Bodies: Acidifies rivers, lakes, and ponds, harming fish

and aquatic life.

. Effect on Buildings: Reacts with calcium compounds in stone and

concrete, causing structural damage.

Effect on Human Health: Indirectly affects humans by contaminating food
and water, causing respiratory problems.

Forest Damage: Contributes to forest decline by weakening trees and
making them more vulnerable to disease.

Controlling industrial emissions and using clean energy helps to reduce

acid rain.



SAQ 5: Mention Any Four Threats to Biodiversity

1.

Deforestation: Clearing of forests destroys natural habitats and reduces
species diversity.
Pollution: Air, water, and soil pollution damage ecosystems and harm

plants and animals.

. Climate Change: Global warming, changing rainfall patterns and extreme

weather events disrupt habitats.
Habitat Fragmentation: Construction of roads, dams and urban expansion

breaks ecosystems into smaller, isolated areas.

. Invasive Species: Introduction of non-native species competes with native

species, causing decline or extinction.

Poaching: Illegal hunting of endangered species for fur, skin or body parts
reduces population.

Agricultural Expansion: Converting natural habitats into farmland destroys

biodiversity hotspots.

. Industrialization: Factories and urban growth pollute and destroy natural

habitats, threatening species survival.



UNIT-3
CONSERVATION OF ENVIRONMENT

LAQ 1: Control Measures for Air, Water, and Soil Pollution

l.

Air pollution control measures:

Promoting clean energy sources such as solar, wind, and hydroelectric power instead of
fossil fuels. Industries should install scrubbers, filters, and electrostatic precipitators to
reduce smoke and particulate matter.

Vehicle emissions can be minimized by using catalytic converters, encouraging public
transport, and promoting electric vehicles.

Afforestation helps absorb carbon dioxide and improve air quality. \

Strict laws and regulations should be implemented to limit emissions and penalize

polluters.

. Water Pollution control measures:

Proper treatment of sewage and industrial effluents before releasing them into rivers,
lakes, or oceans.

Solid waste management prevents garbage and plastics from entering water bodies.
Reducing the use of chemical fertilizers and pesticides minimizes harmful runoff from
agriculture.

Public awareness programs educate communities about water conservation and pollution
prevention.

Rainwater harvesting helps recharge groundwater and reduces dependence on polluted

surface water.

3.Soil Pollution control measures:

Promoting organic farming and reducing the use of chemical fertilizers and pesticides.
Proper waste disposal prevents industrial waste from contaminating the land.
Composting biodegradable waste enriches soil naturally.

Preventing soil erosion through cover crops, trees, and grasses maintains soil fertility.
Strict regulations and monitoring of industrial dumping, mining, and other land activities

help protect soil quality.



LAQ 2: Write an Essay About Solid Waste Management

Solid waste is all types of discarded or unwanted materials generated by households,
industries, hospitals, and commercial activities.

Main sources of Solid Waste are residential areas, industries, hospitals, markets, and
construction sites include biodegradable waste (food scraps, garden waste), non-biodegradable
waste (plastics, metals, glass), hazardous waste (chemicals, batteries), and e-waste (computers,
mobile phones).

Proper solid waste management is essential to prevent pollution, protect public health,

and conserve the environment.

1. Collection: Waste should be collected regularly using bins, containers, and vehicles to
prevent littering and disease.

2. Segregation: Waste must be separated into biodegradable and non-biodegradable
components at the source.

3. Transportation: Collected waste should be safely transported to treatment or disposal sites
using proper vehicles.

4. Recycling: Materials like paper, glass, plastic, and metals should be recycled to reduce
landfill load and save resources.

5. Composting: Biodegradable waste such as food scraps and garden waste can be converted
into compost for agriculture.

6. Incineration: Certain wastes can be burned in controlled incinerators to reduce volume
and generate energy.

7. Landfills: Non-recyclable and non-combustible waste is safely buried in engineered
landfill sites with proper lining and drainage.

8. Hazardous Waste Management: Special treatment is required for medical, chemical, and
e-waste to prevent health and environmental hazards.

9. Role of Government: Authorities should implement rules, regulations, and awareness
programs for effective waste management.

10.Public Participation: Citizens must practice waste segregation, reduce, reuse, and recycle

to support sustainable management.



LAQ 3: In-situ and Ex-situ Conservation of Biodiversity

Biodiversity conservation involves protecting, managing, and sustainably using species,

habitats, and ecosystems to maintain ecological balance.

It ensures the survival of plants, animals, and microorganisms, which are essential for

human well-being and environmental stability.

In-situ Conservation (On-site Conservation):

It is the protection of species within their natural habitats.

Maintain natural populations and ecological processes without removing organisms from
the wild.

Establishing protected areas such as national parks, wildlife sanctuaries, biosphere
reserves, and community reserves.

Ex: Sundarbans National Park for Bengal tigers, Gir Forest for Asiatic lions, and

Kaziranga National Park for one-horned rhinoceros.

Advantages of in-situ conservation:

It preserves natural habitats, maintains ecological interactions, and protects large populations

and ecosystems.

Ex-situ Conservation (Off-site Conservation):

It is the protection of species outside their natural habitats in controlled environments,
particularly for endangered or extinct-in-the-wild species.

Establishing zoos, botanical gardens, seed banks, gene banks, cryopreservation, and tissue
culture.

Ex: Indian Botanic Garden, Howrah for plants, the National Zoological Park, Delhi for
animals, and seed banks like NBPGR, New Delhi for crop germplasm.

Advantages of Ex-situ Conservation:

It protects endangered species from extinction, facilitating research and breeding, and

conserving genetic diversity.

Both in-situ and ex-situ conservation are crucial for preserving biodiversity. In-situ

conservation maintains species in their natural environment, ensuring ecological balance, while

ex-situ conservation acts as a backup to save critically endangered species.



LAQ 4: Environmental Laws and Their Significance

Environmental laws are regulations and legal frameworks established by governments to
protect natural resources, prevent pollution, and ensure sustainable development. They provide
guidelines for industries, communities, and individuals to use resources responsibly while
minimizing environmental harm.
Key Environmental Laws in India:

The Water (Prevention and Control of Pollution) Act, 1974

It regulates water pollution from industrial and municipal sources.

The Air (Prevention and Control of Pollution) Act, 1981

It controls air pollution by setting emission standards.

The Environment (Protection) Act, 1986

It offers a comprehensive framework for environmental management.

The Wildlife Protection Act, 1972

It safeguards endangered species and their habitats.

The Forest Conservation Act, 1980

It regulates deforestation and the use of forest land.

The Biodiversity Act, 2002

It promotes conservation, sustainable use, and protection of traditional knowledge.

Other important laws include the Hazardous Waste Rules, 1989, the Motor Vehicles Act,
1989 to control vehicular pollution, the Public Liability Insurance Act, 1991 for accident
compensation, and the National Green Tribunal Act, 2010, which provides a specialized forum
for speedy environmental dispute resolution.

Significance of Environmental Laws:

e Environmental laws play a crucial role in preventing pollution of air, water, and soil.

e They ensure the conservation of natural resources like forests, water, and wildlife.

e By promoting sustainable development, these laws help balance economic growth with
ecological protection.

e They also protect public health by reducing environmental hazards and provide a legal

framework that raises awareness about environmental responsibility and accountability.



LAQ 5: International Environmental Agreements and Movements in India
Environmental issues such as pollution, climate change, and biodiversity loss are global
challenges that require international cooperation.
India actively participates in international agreements and encourages local
environmental movements to address these problems, promoting sustainable development and
ecological balance.

International Environmental Agreements:

Several international agreements aim to protect the environment.

e The Stockholm Conference of 1972 was the first UN conference to highlight global
environmental concerns.

e The Montreal Protocol (1987) focuses on phasing out ozone-depleting substances such as
CFCs.

e The Rio Earth Summit (1992) emphasized sustainable development, biodiversity
conservation, and climate action, leading to conventions like the UNFCCC.

e The Convention on Biological Diversity (CBD).

e The Kyoto Protocol (1997) set binding targets for reducing greenhouse gas emissions.

e The Paris Agreement (2015) aims to limit global temperature rise to below 2°C.

Other important agreements include the CBD (1992) for biodiversity conservation,

the Basel Convention (1989) regulating hazardous waste, and CITES (1973) controlling
trade in endangered species.

Environmental Movements in India:

India has a rich history of environmental movements.
e The Chipko Movement (1970s) in Uttarakhand involved villagers hugging trees to
prevent deforestation.
e The Silent Valley Movement (1973—1980) protected the rainforest in Kerala from a
hydroelectric project.
e The Narmada Bachao Andolan (1985 onwards) advocated against large dams to save
tribal communities and ecosystems.

e The Bishnoi Movement (18™ century) in Rajasthan protected trees and wildlife.



e The Appiko Movement (1980s) in Karnataka was inspired by Chipko to save forests.

Urban initiatives also promote clean rivers, solid waste management, and green spaces.
Significance:

These agreements and movements have raised awareness, influenced environmental
policies, protected biodiversity, and promoted sustainable development both globally and in
India.

They demonstrate India’s commitment to environmental conservation and highlight the

importance of local and global collaboration in addressing environmental challenges.



SAQ 1: Sustainable Development

Sustainable development refers to meeting the needs of the present without compromising

the ability of future generations to meet their own needs. It emphasizes the careful use of natural

resources to ensure that future generations also have access to them.

Key Principles:

Sustainable development aims to balance economic growth, environmental protection,
and social well-being.

It promotes responsible use of resources, reduces pollution, and encourages the
conservation of ecosystems.

Long-term economic growth should be achieved without causing environmental damage,
while social equity ensures fair access to resources and opportunities for all communities.
Sustainable development encourages the use of renewable energy sources such as solar,
wind, and hydropower.

It supports waste management practices like reducing, reusing, and recycling materials to
minimize environmental impact.

The ultimate goal of sustainable development is to create a healthy, equitable, and

sustainable planet that meets the needs of both present and future generations, ensuring

environmental, social, and economic harmony.



SAQ 2: Write a short note on Montreal and Kyoto Protocols
Montreal Protocol (1987):

Established in 1987 to protect the ozone layer by phasing out ozone-depleting substances
(ODS) such as chlorofluorocarbons (CFCs) and halons.

It was signed by almost all countries worldwide, making it a globally recognized
agreement.

Highly successful in reducing the production and consumption of ODS, allowing the
ozone layer to gradually recover.

Lies in preventing harmful ultraviolet (UV) radiation from reaching the Earth, thereby

protecting human health, crops, and ecosystems.

Kyoto Protocol (1997):

Focuses on reducing greenhouse gas (GHG) emissions to mitigate global warming.
Targets gases such as carbon dioxide (CO2), methane (CHa4), nitrous oxide (N20), and
fluorinated gases.

Industrialized countries agreed to legally binding emission reduction targets under this
protocol.

Mechanisms like emissions trading, clean development mechanism (CDM), and joint
implementation help countries achieve these goals.

Promotes climate change mitigation and encourages nations to adopt cleaner and

sustainable energy sources.



SAQ 3: Mention any two Methods of Solid Waste Management

1. Composting:

Process of converting biodegradable waste such as food scraps, garden waste, and
agricultural residues into nutrient-rich compost.

Organic waste is collected, segregated, and allowed to decompose naturally with the help
of microorganisms.

Composting produces organic fertilizer, reduces the amount of waste in landfills, and
improves soil fertility.

Prevents the release of methane from landfills and reduces soil and water pollution.

Ex: Kitchen waste or park garden waste being converted into compost for use in gardens

and farms.

2. Recycling:

Processing non-biodegradable waste such as plastics, glass, paper, and metals to create
new products.

The waste materials are collected, sorted, cleaned, and reprocessed into usable raw
materials.

Conserves natural resources, reduces energy consumption, and lowers environmental
pollution.

Minimizes the amount of waste sent to landfills, thereby reducing environmental
degradation.

Ex: Recycling old newspapers into new paper and converting plastic bottles into new

plastic products.



SAQ 4: What are Renewable and Alternate Sources of Energy

Renewable Sources of Energy:

Renewable energy comes from natural resources that are continuously replenished.

Ex: solar energy, wind energy, hydropower, biomass, and geothermal energy.

unlimited, eco-friendly, and sustainable.

help to reduce dependence on fossil fuels, decrease pollution, and mitigate climate
change.

Plays a significant role in promoting sustainable development by providing clean and safe

energy for present and future generations.

Alternate Sources of Energy:

Alternate energy sources refer to non-conventional energy sources that can replace fossil
fuels.

Ex: solar panels, wind turbines, tidal energy, biofuels, and hydrogen fuel cells.
Innovative, renewable, and environmentally friendly.

Help reduce the carbon footprint, conserve natural resources, and ensure energy security.

Essential for meeting the growing energy demands while protecting the environment.



SAQ 5: Write briefly about the Chipko and Silent Valley Movements

Chipko Movement:

Origin: Started in the 1970s in Uttarakhand (then part of Uttar Pradesh).

Method: Villagers hugged trees to prevent them from being cut down.

Purpose: To protect forests from deforestation and preserve the environment.
Significance: Raised awareness about forest conservation and inspired similar movements
across India.

Impact: Led to the introduction of stricter forest protection laws and community

involvement in forest management.

Silent Valley Movement:

Origin: Started in 1973—1980 in Kerala to protect the Silent Valley rainforest.

Reason: A hydroelectric project threatened to submerge the forest, endangering its
biodiversity.

Method: Protests, campaigns, and public awareness were used to halt the project.
Significance: Helped in protecting endangered species and rich biodiversity of the region.
Impact: The government cancelled the dam project and declared Silent Valley as a

National Park.
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