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CHAPTER INTRODUCTION

Course has five chapters. Under this theme we have covered the following

topics:

Chapter 1 Introduction to Environmental Studies
Chapter 2 Environmental Pollution

Chapter 3 Social Issues and the Environment

Chapter 4 Environment Protection Acts and Legislation
Chapter 5 Public Awareness and Human Welfare

These themes are dealt with through the basic knowledge on concepts
regarding environment and analyze various aspects of deteriorating
environmental components and also prevailing environmental threats. The
structure of the CHAPTERS includes these skills along with long answer
questions and MCQ's. The long answer section is designed to help you think
about the topic of the particular CHAPTER.

We suggest you do all the activities in the CHAPTERS, even those which you

find relatively easy. This will reinforce your earlier learning.

We hope you enjoy the CHAPTER. If you have any problems or queries
please contact us:

Course Coordinator
School of Management
MATS University

Aarang — Kharora, Highway, Arang, Chhattisgarh 493441



CHAPTER 1 INTRODUCTION TO ENVIRONMENTAL
STUDIES

Structure

1.1 Multidisciplinary Nature Of Environmental Studies

1.2 Scope And Importance Of Environmental Studies

1.3 Need For Environmental Education

1.4 Concept Of Sustainability And Sustainable Development
15 Ecosystems

1.1 MULTIDISCIPLINARY NATURE OF
ENVIRONMENTAL STUDIES

Environmental Studies (ES) itself is an inherently multidisciplinary subject of
study, drawing on knowledge and theory from fields including ecology,
geography, economics, sociology, political science, law, and engineering to
mitigate environmental issues upon which a society must grapple with.
Whereas traditional subjects often work with defined boundaries, ES takes a
more interdisciplinary view in dealing with environmental issues to guarantee
that solutions are scientifically sound and socially sensitive. The interrelated
nature of challenges such as climate change, biodiversity, deforestation,
pollution, and resource depletion calls for an interdisciplinary perspective.
One example of a phenomenon that is not just meteorological, but also
economic, political and ethical, is climate change, so it needs to be tackled
with knowledge from multiple fields to address it efficiently. Environmental
studies is the scientific root for ecology, biology, chemistry, and physics.
Understanding ecosystems, species interactions and biodiversity conservation
is critical to ecology, while pollution, toxicology and the impact of industrial
emissions on the air, water and land are the domain of chemistry. Physics
plays a role in renewable energy resources, dynamics of the atmosphere, and
environmental radiation. The associated scientific fields make available the
empirical data and theories for modeling environmental change. Just as
geography is essential in comprehending spatial distribution, is also crucial in
understanding the allocation of spaces to various types of land use and the
variation of climate. Earth sciences — such as geology and hydrology provide

information about the composition of soil, management of groundwater and
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natural disasters like earthquakes, landslides and floods. It was fields like

these that make it impossible to sustainably manage environmental resources.

The other important aspect is economics that determines the cost to the
environment of environmental degradation, sustainable utilization of
resources, and the economic implications of different environmental laws.
Policymakers and businesses need concepts like carbon credits, green
taxation, cost-benefit analysis of Make in India and Make in India
conservation initiatives. Development studies reflect on how economic growth
can be pursued without undermining the environments and thus evolving the
concept of sustainable development. Additionally, sociology and ethics are
critical for understanding the interactions between humans and the
environment. Sociology investigates the influence of industrialization on
communities, environmental justice and the significance of indigenous
knowledge for conservation. Ethics examines human responsibilities to nature,
intergenerational equity, and discussions on animal rights, conservation ethics,

and corporate environmental responsibility.
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Figure 1.1: Environmental Studies

The function of governance and legislation in environmental management is
equally important. Environmental laws regulate garbage disposal, animal
protection, factory emissions, and water resource conservation. The global
effort to address environmental challenges is exemplified by environmental
international agreements such as the Kyoto Protocol, the Convention on
Biological Diversity, and the Paris Agreement on Climate Change. Political
science studies the roles played by governments, international organizations,

and policy frameworks in the fight against pollution, climate change, and



sustainable development. Environmental risk mitigation also hinges
significantly on technological and engineering innovations in addition to
governance. Becoming an environmental engineer focuses on pollution
control technology, waste recycling, renewable energy systems, and
sustainable infrastructure—drawing on civil, mechanical, and chemical
engineering. Question 5: Why is it important to address environmental issues
through a multi-disciplinary approach? Environmental management is the
science of making sure the only issue we have with humanity is that it gives
us rheumatism: Entire environmental management systems offer this
unprecedented deal of closing the gap between science, policy, economics,
ethics and technology. No purely scientific or economic approach would
suffice because the environmental issues are deeply interlaced with social,
legal and ethical ones. Given the increasing global environmental
complexities, the need for multi-disciplinary integration is imperative for the
sustainable management of the environment and for the health of future

generations.

1.2 SCOPE AND IMPORTANCE OF ENVIRONMENTAL
STUDIES

Environmental Studies (ES) teaches us how to preserve and safeguard our
environment, which is essential for the existence of all life on Earth, including
humans. However, as the issues grow in complexity and breadth, they pose a
threat to the very destiny of civilization. Rapid industrialization, urbanization,
pollution, deforestation, and climate change are some issues that MUST be
resolved NOW. Understanding the range of environmental studies is crucial so
that we may develop sustainable ideas that satisfy human needs while
protecting the environment. Environmental studies encompass a wide range of
disciplines, including applied, social, and natural sciences. designed to help
scientists comprehend the effects of human activity on the earth by
researching the natural world, including ecosystems, wildlife, and
environmental sustainability. These subjects are covered in environmental
studies, along with waste management, pollution prevention, and renewable
energy sources to stop environmental deterioration. The field investigates

climate science and the methods used to comprehend trends in extreme

Introduction to
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weather, sea level rise, and global warming. Additionally, since environmental
laws and governance are crucial to attaining sustainable development, it

includes policy creation and legal frameworks.

Human existence is entirely reliant on the environment. People still rely on
natural ecosystems for products, even in places like cities where the terrain
has been drastically transformed and many resources are created. Fertile land,
good water, and a favorable climate—all of which are dependent on stable
environments—are necessary for our food production. In turn, rural
communities depend on grasslands, rivers, and woods for fuelwood, feed, and
crops. We should surely conserve the environment since there is a great
balance of life and ecology with the living things in the world. Life depends
on every component of our surroundings, including the water we drink, the air
we breathe, and even the biodiversity that keeps ecosystems healthy. Due to
the removal of vast amounts of renewable and non-renewable resources,
industrial development and intensive farming have drastically changed natural
ecosystems. Future generations cannot be sustained by the rate at which non-
renewable resources such as minerals, fossil fuels, and subterranean water
supplies are being used up. Forests, freshwater, and fish stocks are examples
of natural resources that can naturally regenerate themselves, but only with
appropriate  management. Excessive use of these resources results in
permanent damage, such as overfishing that destroys marine ecosystems or
deforestation that causes floods and soil erosion. We still need to learn how to
use resources sparingly so they last for future generations, even though natural
riches is the extensive subject of eco-studies and the generation ways of its
administration. The need for sustainable development, which aims to satisfy
human needs without endangering the planet's environmental stability, is the
main reason why environmental studies are essential to humanity. It is based
on ideas that strike a balance between societal well-being, environmental
preservation, and economic prosperity. In order to lessen its impact on the
environment, it promotes responsible consumption, preserves biodiversity, and
uses clean technologies. so, encouraging a balance between environmental
sustainability and economic growth so that future generations might inherit a

habitable and rich earth. Environmental studies that give individuals,



organizations, and world leaders the skills and information they need to
address the most urgent environmental issues. In order to combat climate
change, pollution, habitat destruction, and resource depletion, it promotes
awareness, accountability, and action. In order to bridge the gap between
scientific research, legal frameworks, technology, and ethics, a
multidisciplinary approach to problem-solving will be required as global

environmental issues increase.
Environmental studies' purview encompasses:

1. Gaining awareness and comprehension of environmental challenges

and how they affect ecosystems and human life.

2. Motivating individuals and communities to engage in environmental

protection and sustainability initiatives.

3. Giving individuals the information and technical know-how required

to recognize and successfully handle environmental issues.

4. Stressing the value of sustainable resource management to maintain

long-term environmental health and ecological balance.

1.3 NEED FOR ENVIRONMENTAL EDUCATION

Rapid population growth, urbanization and growing poverty are putting a
huge pressure on natural resources, culminating in severe environmental
degradation. In order to address this crisis, the Supreme Court has ordered
environmental protection to be treated as a necessary awareness campaign by
several governmental and non-government organizations. But the law is not
enough to protect the environment. One way to empower people to
participate in environmental protection is through environmental education
(EE). Environmental education E.E is a full process which provide education
on environmental and consequently sense of responsibility towards protection
of environment. It motivates people to gain skills, knowledge and the ability

to solve problems to come up with and implement real solutions.

Options for Widgets Concurrent environmental issues such as climate change,

biodiversity loss, ozone depletion, forest loss, groundwater resource depletion,

Introduction to
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habitat destruction, and pollution are present in almost every biome on Earth
today, including forests, rural areas, urban areas, and coastal zones. To meet
these challenges, society must be well-informed and able to make sustainable
decisions. Environmental education is critical for preparing people to address
these issues locally and globally, providing them with scientific knowledge,
ethical values, and practical skills. It encompasses an environmentally-aware
attitude — one that promotes responsible consumption, waste management,
and natural resource conservation. 5. The fundamental contribution of formal
and informal environmental education emerges from the desire to have a
population that respects the environment. Formal education incorporates
environmental subjects into academic programs, whereas informal education
generates knowledge about these issues through community efforts, media
campaigns, and grassroots action. Environmental education (EE) provides the
theoretical framework for understanding the significance of the environment
in human life. This makes environmental education not exactly a learning
issue but rather one of action; one that will guarantee our children will inherit
a world that is still fit for humans and a world, as Paul Hawken calls it, that is
still filled with life! It must become part of the vernacular of education, and
permeate the public discourse, for our environmental sustainability in the

long term.

1.4 CONCEPT OF SUSTAINABILITY AND
SUSTAINABLE DEVELOPMENT

The goal of sustainability is to satisfy present demands without compromising
the capacity of future generations to satisfy their own. In an effort to attain
sustainable development and long-term ecological balance, it discusses the
necessity of balancing economic expansion, social progress, and
environmental preservation. Understanding that natural resources are finite
and should not be overused, as this could cause extensive and irreparable
harm to our ecosystem, is the foundation of sustainability. In order to maintain
the planet's safety and health for future generations, sustainable practices
emphasize the prudent use of resources, waste reduction, biodiversity
preservation, and pollution reduction. The theoretical component of

sustainability in action is sustainable development. This is referred to as the
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idea of sustainable development, which seeks to strike a balance between
social justice, environmental sustainability, and economic progress. First
presented to the world in the 1987 Brundtland Report, the idea of sustainable
development supports methods of development that foster social inclusion,
preserve natural ecosystems, and increase economic progress. For example,
eco-technologies, reducing carbon emissions, renewable energy, and
environmental education in order to improve everyone's quality of life,
sustainable development prioritizes environmental sustainability while also
taking social factors like gender equality, poverty eradication, and equitable

access to healthcare and education into account.
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Figure 1.2: Sustainability Development

Climate change, resource depletion, pollution, and habitat destruction are just
a few of the problems that have made the idea of sustainability a formidable
obstacle for the modern world. Death-related pollution: Environmental issues
brought on by unsustainable patterns of industrialization and consumption
necessitate a shift to green technologies, circular economies, and
conservation-driven policies. Global frameworks that provide a route towards
sustainability through collective international action include the Sustainable
Development Goals (SDGs) of the United Nations. In the end, preserving
long-term ecological, economic, and social health depends on sustainability
and sustainable development. Human societies will be able to develop without
depleting the resources required for their survival and, more importantly, to

create a world where it is feasible to coexist peacefully with future generations

11
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It sustainability motivates departments, industries, and individuals to tailor
their actions to achieve this goal.

1.5 ECOSYSTEMS

An ecosystem is a dynamic, self-sustaining group of living things that interact
with their surroundings and with one another. Abiotic (air, water, soil, and
climate) and biotic (plants, animals, and microbes) elements are among them;
they interact and support ecological stability. Food webs and chains define the
structure of an ecosystem and explain the flow of energy between organisms.
Producers, consumers, and decomposers all play crucial roles in maintaining
the balance of those ecosystems. Functions of Ecosystems comprises Energy
flow is the process by which photosynthesis converts solar energy into
chemical energy. Carbon, nitrogen, phosphorus, and other nutrients are all part
of the nutrition cycle. However, ecological succession is essential to these

ecosystems' long-term, organic evolution.

The intricate linkages that determine biodiversity and ecosystem health
include mutualism, symbiosis, competition, and predation. Wetland
conservation, tropical forest restoration, and coral reef conservation are just a
few of the case studies that illustrate the different facets of ecosystem
preservation. Among the issues that the study of ecosystems addresses are
sustainable farming practices and protecting natural ecosystems from

environmental degradation.
a) Definition and Components of an Ecosystem

A community of living things interacting as a system with the non-living
elements of their surroundings is sometimes referred to as an ecosystem. It is
made up of both biotic (living) and abiotic (non-living) elements that work
together to maintain ecological balance. The term "ecosystem" was originally
used in 1935 by A.G. Tansley, who defined it as a group of species whose
surroundings work as a single entity. Ecosystems can be broadly classified as
either natural or human-modified. Forests, grasslands, deserts, marshes, rivers,
lakes, and oceans are examples of natural ecosystems. On the other hand,
agricultural landscapes, urban settlements, and industrial zones are examples

of human-settled and human-modified ecosystems. However, physical

12



characteristics (such as mountains, plains, and coastal regions) and climatic
factors (such as temperature, sunlight, and rainfall) determine the distinctive
characteristics of a given ecosystem).

Components of an Ecosystem

An ecosystem is a fundamental ecological unit made up of both living (biotic)
and non-living (abiotic) elements that coexist and interact to sustain life.
Energy flow, nutrient cycling, and ecological balance are maintained through

the interactions of these components.

Ecosystem components are primarily classified into:
1. Abiotic Components (Non-Living Elements)
2. Biotic Components (Living Organisms)

1. Abiotic Components

Abiotic components of an ecosystem encompass all the physical and
chemical elements that are not alive and affect the environment positively or
negatively concerning the development, life cycle survival, and the pattern of

emergent organisms. These are will be divided into:
o Climatic Factors: Temperature, rainfall, sunlight, humidity, and wind.

o Edaphic (Soil-Related) Factors: Soil composition, pH, minerals, and
topography.

Role of Abiotic Components in an Ecosystem

e Soil: Provides essential nutrients, water, and support for plant growth.
It is a habitat for various microorganisms and plays a crucial role in

nutrient cycling.

o Atmosphere: Supplies oxygen for respiration and carbon dioxide for
photosynthesis. It also regulates water cycling through precipitation,

evaporation, and transpiration.

e Solar Energy: Ecosystems mostly obtain their energy from the sun. It
controls the water cycle, affects temperature, and promotes
photosynthesis.

13
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o Water: Essential for all life processes. It helps in nutrient absorption,
supports cellular function, and is vital for photosynthesis.

2. Biotic Components

All living things that interact with their surroundings and with one another
make up the biotic components of an ecosystem. According to their

nutritional function, they are divided into:

1. Autotrophs, or producers.
2. Customers who are heterotrophs

3. Decomposers (Reducers or Saprophytrophs)
(A) Producers (Autotrophs)

Producers are living things that use photosynthesis to create their own
food from carbon dioxide, water, and sunlight. By transforming solar

energy into chemical energy, they serve as the base of the food chain.
o Examples: Green plants, algae, and photosynthetic bacteria.
(B) Consumers (Heterotrophs)

Consumers are organisms that rely on other living beings for food since

they cannot produce their own energy. They are classified into:

1. Primary Consumers (Herbivores): They consume producers directly.
For instance, goats, rabbits, and deer.

2. Herbivores are the primary carnivores' secondary consumers.
For instance, frogs, foxes, and snakes.

3. Large carnivores, or tertiary consumers, eat secondary consumers.
For instance, wolves.

4. Quaternary consumers, sometimes known as omnivores or apex

predators, are at the top of the trophic chain and lack natural predators.

Examples: Lions, tigers, eagles.

14



(C) Decomposers (Saprotrophs or Reducers)

Decomposers are also very important as they decompose dead remains of
producers and consumers into organic matter. They break down and recy-cle
organic mat-ter, trans-form-ing it from com-plex car-bon com-pounds to

sim-ple in-or-gan-ic sub-stances.

o Examples: Bacteria, fungi, and certain microorganisms.

Ecosystem
1
Abioh'c'Componmu Biotic Comp‘oncnts
1 1 .
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Figure 1.3: Schematic representation of the structure of an ecosystem
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Figure 1.4: Relationship within an ecosystem
b) Structure of an Ecosystem: Food Chains, Food Webs

In general, an ecosystem's structure is determined by the interactions between

its inhabitants and the movement of energy. It also includes food webs and

15
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chains, which are schematics that illustrate the movement of nutrients and
energy via different trophic levels. A food chain is a straight line that starts
with producers and ends with apex predators. While a food chain is a linear
arrangement of organisms, a food web is composed of numerous
interconnected food chains that give stability to the associated ecosystem. In
any ecosystem, these structures offer ecological stability, nutrient cycling, and
energy transfer.

FOOD CHAINS

An ecosystem's food chain is a series of species that consume and are eaten,
with food energy being transferred between the organisms. For instance, in a
grassland ecosystem, grass absorbs sunlight and converts it into chemical
energy that grasshoppers can use. The grasshopper is eaten by a frog, and the
frog is eaten by a snake. The transmission of energy between species is
demonstrated by this sequence: grass — grasshopper — frog — snake. In a
pond ecology, the same scenario occurs: small fish end up in the mouths of
larger fish, which are then captured and consumed by larger fish, and
ultimately by higher trophic levels, such as humans. For instance, food chains

consist of the following:

1. (Grassland Ecosystem) Grass — Grasshopper — Frog — Snake — Eagle
2. (Forest Ecosystem) Tree — Fruit-eating Birds — Eagle

3. Plant — Deer — Lion (Ecosystem of the Forest)

4. (Pond Ecosystem) Phytoplankton — Zooplankton — Small Fish — Big

Fish — Humans

The arrangement of producers and consumers in an ecosystem, where each
organism is given a certain trophic level, is known as the trophic structure.
Higher trophic levels are occupied by carnivores (secondary and tertiary
consumers), herbivores (primary consumers), and primary producers (the first
trophic level). The highest trophic level is represented by the apex predator.
The total amount of living matter at each trophic level is known as standing

biomass or standing crops.
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Figure 1.5: AFood Chain in Grassland Ecosystem

Trophic levels offer a framework for investigating cascading relationships,
energy transfer, and efficacy across an ecosystem. Rather than by taxonomic
classification, they are differentiated by the functional role of species.
Different trophic levels can be occupied by a species based on its feeding
patterns. For example, the eagle is a secondary consumer at the third trophic
level in trophic level 2, but a top predator at the fifth trophic level in trophic
level 1. Furthermore, when an organism develops, its trophic level may
change. Food facilitates the flow of energy between trophic levels, but it also
results in significant energy loss. Approximately 80-90% of energy is lost
during each transfer as a result, primarily in the form of waste heat. The next
trophic level can access the biomass, which stores the leftover energy.
According to the 10% Rule, only around 10% of the energy stored in
biomasses by trophic level is transferred to the following trophic level.
Because there is less energy available the higher up a food chain one travels,
this restricted supply limits the number of trophic levels in a food chain, often
between three and six. Shorter food chains that are closer to the original

producer level are able to sustain larger populations because they retain more

energy.
Table 1.1: Trophic levels
Trophic Type of
Level Organism Energy Source Examples
1st The principal The Sun Plants, trees, algae, and
producer phytoplankton
. . Herbivores (deer, giraffes,
ond The principal | The principal grasshoppers, and
customer producer
zooplankton)
Secondary The principal Carnivores (small fish, frogs,
3rd X
Buyer customer lizards, crabs, and wolves)
4th The Tertiary | Secondary Carnivores (small fish, frogs,
Consumer Buyer lizards, crabs, and wolves)

17
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Types of Food Chains
Food chains are classified into two main types:
1. Grazing Food Chain

Grazing food chain, It is the primary food chain category that exists in a
normal setting. Green plants, or primary producers, are the first to use
photosynthesis to absorb sun energy. These plants are consumed by
herbivores, which in turn are consumed by carnivores. Unlike the detritus
food chain, this chain exclusively contains macroscopic species and does not

include decomposers. For instance:
o Forest Ecosystem: Plant — Deer — Tiger
e Grassland Ecosystem: Grass — Insect — Sparrow — Snake — Hawk

2. Detritus Food Chain

Dead organic debris, such as rotting plants, animal droppings, decomposing
leaves, or dead animals, is the first link in the detritus food chain. Organic
compounds are broken down by microorganisms, and both their predators and
detritivores (decomposers) consume them. The detritus food chain contributes
significantly to nutrient recycling and is not reliant on direct solar energy like
the grazing food chain is. It reduces waste by assisting in the effective use of

organic matter. For instance:
e Decomposing Litter in a Temperate Forest Ecosystem:
Leaf Litter — Bacteria — Protozoa — Small Fish — Big Fish

The detritus food chain in Southern Florida was depicted by Odum and Heald
(1972, 1975), who focused on allocation to red mangroves (Rhizophora
mangle). The trees provide brackish waterways with roughly 9 metric tons of
leaves per hectare annually. Only 5% of the leaves are eaten by grazing insects
before they fall; the great majority of the leaves are scattered throughout the
bays and estuaries. Meiofauna, including crabs, shrimp, nematodes,

polychaete worms, bivalves, snails, and insect larvae, eat organic detritus that

18



sinks to the bottom. The algal-leaf fragments are repeatedly eaten by debris

feeders before becoming food for predatory fish, birds, and other predators.

Figure 1.6: Detritus Food Chain

Table 1.2: Difference between Grazing and Detritus Food Chain

S.No. | Feature | Grazing Food Chain Detritus Food Chain
Begins  with reen . .
. g g Starts with decomposing
1 Definition | plants as  primary . .
organic matter (detritus).
producers.
Energy comes from | Energy comes from the
Energy . i .
2 sunlight via | breakdown of organic
Source . .
photosynthesis. remains.
. .| Involves subsoil
Organism | Involves macroscopic .
. . organisms, both
3 S organisms (herbivores, .
. macroscopic and
Involved | carnivores). . .
microscopic.
Energy Releases a  lower | Releases a  higher
4 Productio | amount of energy into | amount of energy into
n the atmosphere. the atmosphere.

The way energy is handled through the many ecosystem components in the
grazing and trash food chains is fundamentally different. However, those two
food chains are not entirely and completely self-contained in natural
ecosystems. For instance, animal excrement and animal corpses from the
grazing food chain are added to the detritus food chain. Every food chain has

a specific role in an ecosystem; some depend more on trash, while others are

more dependent on grazing.
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Figure 1.7: The Y-shaped energy flow model showing linkage between the

grazing and detritus food chain

More than half of net primary production in shallow waters and heavily
grazed grasslands flows up the grazing food web. However, in deeper ocean
ecosystems, marshes and forests, well over 90% of primary production is lost
to the detritus food chain, since plant material is consumed herbivorous not
until it dies, and attached plant material decomposes in water, sediments, or
soil. This delayed consumption increases complexity within the ecosystem,
increases biodiversity, and allows for more stored energy. Without this
process, forests would fail to exist, as all tree seedlings are eaten before they

mature.
FOOD WEBS

Food chains in nature are linked together to form a complex network known
as a food web rather than existing as distinct linear sequences. A collection of
interconnected food chains known as a "food web™" provides a wealth of
chances for species at every trophic level to both consume and be consumed.
Charles Elton first proposed the idea of the food web based on this concept in
the form of the food cycle (Krebs, 2009). In 1927, he observed that food
chains are typically connected rather than isolated, with four or five linkages.
A food web serves as a crucial instrument for examining ecological
interactions, energy flow, and predator-prey linkages in each ecosystem by
capturing the feeding patterns (Cain et al., 2008). For example, in a desert
habitat, grasshoppers consume plants, which in turn are eaten by scorpions,

which in turn are devoured by kit foxes. Road runners, owls, foxes, and

20



golden eagles are some of the predators of scorpions. When examining Introductionto
. . . . Environmental
ecosystem dynamics and the flow of energy via various habitats, food webs Studies

are also essential.
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Figure 1.9: Food Web of a Terrestrial Ecosystem
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The complexity of an ecosystem's food webs is determined by the number of
creatures that inhabit it. Two important aspects contribute to this intricacy.
First, the diversity of creatures depending on their eating patterns determines
the length of the food chain; the more species there are, the longer the food
chain. Second, a complex web is created when different food sources at
different trophic levels are easily accessible. Food webs are present in
extremely diversified ecosystems, such deep oceans and seas, where life
comprises a wide variety of creatures, because of this ensuing cycle.

Types of Food Webs

The relationships between species in an ecosystem those are significant for
population dynamics and energy flow are depicted by food webs. The
organization of an ecosystem depends more on some trophic relationships
than others. American zoologist Robert Paine (1980) identified three types of

food webs based on these relationships:

1. Connectedness Webs — Often referred to as topological food webs, these
illustrate the feeding relationships between species within a group; they do
not provide information on the strength or temporal dynamics of the
interaction, merely whether it occurs. They are occasionally referred to as

static food webs since they remain constant over time.

2. Energy Flow Webs — This focus on the passage of energy across species,
and the strength of connections is indicated by the thickness of the arrows.
They provide estimates of the flow of energy from one species to another,

revealing important energy flows in an ecosystem.

3. Functional Webs (Interaction Food Webs) — these concentrate on each
species role for ecosystem stability and influencing growth rates of other
species. They are used to identify certain types of species that influence

the community in terms of its overall structure and function.
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Figure 1.10: Types of Food Web

¢) Function of an Ecosystem: Energy Flow, Nutrient Cycle, Ecological

Succession

How a group of living things interact with one another in a habitat is called an
ecosystem. Learn about the many elements of the ecosystem, such as energy
flow, nutrient cycle, and ecological succession, before diving in. Since energy
moves in a chain, energy flow describes how it passes through the trophic
levels, starting with primary producers and ending with consumers and
decomposers. The movement of vital nutrients, such as carbon, nitrogen, and
phosphorus, between a biotic community and its abiotic surroundings is

known as "nutrient cycling."

Thus, the sun serves as the primary energy source for practically every
ecosystem on the planet, with the exception of those that rely on deep-sea
hydrothermal. Photosynthetically active radiation (PAR) accounts for less than
half (about 45%) of the incoming solar radiation, and only 2-10% of this PAR
is utilized by plants and microbes’ autotrophs (phytoplankton, photosynthetic
bacteria) to produce organic material, the materials through which energy
enters the biosphere. All of the life around us is powered by this small portion
of solar energy, so it is valuable to understand how energy moves through the

various organisms in an ecosystem.
Energy Flow in Ecosystems

According to the First Law of Thermodynamics, which states that energy can

only be transferred and not created, it is a climate in which energy flows
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clearly in a single direction, from the sun to producers and finally to
consumers. However, ecosystems are also subject to the Second Law of
Thermodynamics, which requires a steady flow of energy to prevent them

from sagging toward increased disorder (entropy).
Producers and Consumers

In the group of organisms known as an ecosystem, producers (autotrophs)
create organic substances using sun energy. Herbaceous and woody plants are
producers in terrestrial environments, whereas phytoplankton, algae, and

aquatic plants are producers in aquatic environments.

Us consumers, (or heterotrophs) get our food in a direct or indirect manner
from them plants. Consumers are grouped based on their relationships in a

feeding context:

e Primary Consumers (Herbivores) — These animals eat producers
directly, such as mollusks in aquatic environments and insects, birds, and
mammals in terrestrial ones.

e Secondary Consumers (Primary Carnivores) — Feed on herbivores.

e Tertiary Consumers (Secondary Carnivores) — Feed on primary

carnivores.
A simple grazing food chain (GFC) can be represented as:
Grass — Goat — Man (Producer — End User — End User)
Detritus Food Chain (DFC)

This is the detritus food chain, which is made up of decomposers (bacteria and
fungus) and begins with dead organic materials. These creatures, known as
saprotrophs, break down decaying organic components into inorganic
chemicals that are recycled and spread throughout the ecosystem. For the

cycling of nutrients, primary decomposers are necessary.

The main energy flow in aquatic habitats is the Grazing Food Chain (GFC).
On the other hand, more energy moves through the Detritus Food Chain
(DFC) than the Grazing Food Chain (GFC) in the majority of terrestrial

ecosystems. GFC and DFC are related because some detritivores are
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consumed by grazing food chain creatures, which creates food webs.

Cockroaches, crows, and other omnivores add natural links.
Trophic Levels and Food Webs

Each organism in an ecosystem occupies a specific trophic level based on its

position in the food chain:

Producers — First trophic level

e Primary Consumers (Herbivores) — The second trophic level

e Secondary Consumers (Primary Carnivores) — The third trophic

level

e Tertiary Consumers (Secondary Carnivores) — The fourth trophic

level

In order to provide other pathways for energy transfer and boost ecosystem
resilience, food chains join to form food webs. While the deep ocean and
regions with a wide variety of habitats have extremely complicated
relationships, other areas do not. Food webs are intricate networks of

interactions between several species throughout an ecosystem.

Examples
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Figure 1.11: Diagrammatic representation of trophic levels in an

ecosystem
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The fact that energy decreases with each trophic level is one of its primary
functions in ecosystems. When an organism dies, it becomes detritus, also
known as dead biomass, which provides detritivores with energy. Energy
moving through the levels supports trophic levels. Efficiencies Trophic: The
amount of energy that moves between levels. The standing crop is the mass of
living things at a given time that corresponds to each trophic level. either the
number of organisms per unit area or biomass (fresh or dry weight). Biomass
is calculated using dry weight because water content affects fresh weight. The
10% law, which states that only around 10% of the energy from one trophic
level is transferred to the next, results in fewer trophic levels in the grazing
food chain. The ecology typically develops a hierarchy of producers,
herbivores, predators, and secondary predators as a result of this restriction.
However, does this restriction apply to the detritus food chain? It may operate
under new, possibly more expansive, legal parameters, which would increase
the complexity of the food web because it uses resources other than complete
creatures and depends on decomposition to maintain this relining of food

supply in an ecosystem.
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Figure 1.12: Energy flow through different trophic levels
Nutrient Cycle in Ecosystem

The movement and recycling of essential nutrients (e.g., carbon, nitrogen,
The
standing state the quantity of these nutrients in the soil at any time is

phosphorus, and calcium) throughout environmental components.

ecosystem-specific and seasonally dynamic. In contrast to energy, which is
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unidirectional, nutrients are never permanently lost; instead, they are
perpetually reused to sustain life. This process also known as biogeochemical
cycling involves interactions between living organisms (“bio”) and living
components such as rocks, air, and water (“geo”). There are two kinds of
nutrient cycles: sedimentary cycles, where nutrients are stored in the Earth's
crust (phosphorus and sulfur cycles), and gaseous cycles, where the
atmosphere serves as the main source of nutrients (carbon and nitrogen
cycles). The rate of nutrient release and absorption is also affected by
variations in a number of environmental parameters, including temperature,
pH, moisture content, soil type, and others. Because the registered deposits
balance, these cycles serve as a "reservoir," or buffer, for a certain nutrient in a
particular environment if nitrogen is flowing vertically. Aquaeco, Inc.
Although the nitrogen cycle is thought to be more well-understood than the
other biogeochemical cycles, the carbon and phosphorous cycles are equally
important for preserving ecosystem stability and life processes.

Figure 1.13: Simplified model of carbon cycle in the biosphere
Ecosystem — Carbon and Phosphorus Cycles

Carbon is fundamental to the ecosystem, accounting for 49% of the dry mass
of living things overall after water. Worldwide, approximately 71% of carbon
is stored in the ocean, which serves as a large reservoir to help control

atmospheric carbon dioxide concentrations Oct 2020. However, the
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atmosphere holds approximately only 1% of the total carbon on Earth. Fossil
fuels are also large carbon sinks. The carbon cycle is the process of
movement of carbon between the atmosphere, oceans, and living or dead
organisms. Every year, approximately 4 x 1013 kg of carbon are utilized in
photosynthesis. However, through the breathing of producers and consumers,
a significant portion is released back into the environment as CO:. In turn,
decomposers contribute to the CO2 pool by breaking down organic materials
in both terrestrial and marine environments. A portion of the fixed carbon is
eliminated from circulation due to sedimentation. Volcanic activity, burning
wood, forest fires, and the burning of fossil fuels all contribute to the release
of more CO: into the atmosphere. Moreover, excessive amounts of CO: gas
were released into the atmosphere by human activities like deforestation and
the burning of fossil fuels, which changed the carbon cycle and, consequently,

the greenhouse effect.

The other important element, phosphorus, plays a significant role in biological
membranes, nucleic acids, and cell energy transfer mechanisms. The
development of many animals' teeth, bones, and shells depends on
phosphorus. Phosphorus, on the other hand, has no significant atmospheric
component. Rocks are primarily where phosphorus is stored as phosphates.
Through weathering, trace amounts of phosphorus are released into the soil
and taken up by plant roots. After consuming plants, herbivores and other
animals absorb phosphorus, which is then released back into the soil by
decomposers such phosphate-solubilizing bacteria. In contrast to carbon,
phosphorus does not cycle through respiration and has a little atmospheric
intake from rain. Furthermore, phosphorus gaseous exchanges between living
things and their surroundings are negligible. This is only one distinction
between the carbon and phosphorus cycles, but both are essential for

preserving ecological balance.
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Figure 1.14: A simplified model of phosphorus cycling in a terrestrial

ecosystem
Ecological Succession in Ecosystem

Ecological communities' dynamic nature, which allows them to adapt to
changing environmental conditions, is one of their most basic traits. This
process runs smoothly and keeps up with changes in the actual surroundings.
These processes eventually give birth to the emergence of a climax
community, which is a stable community that is in balance with its
surroundings. The gradual, predictable shift in the species makeup of a given
unit over time is known as ecological succession. During this phase, some
species establish themselves and multiply, while others deteriorate and may
finally go extinct. The whole series of communities is referred to as a sere,
and each transitional step is known as a seral stage or seral community. As
succession progresses, the diversity and quantity of species, animals, or
biomass all rise, according to the first advisory sentence. The communities
that exist now are the outcome of changes brought about by ecological

succession over millions of years during the course of evolution.

Succession starts in locations where no living organisms exist. If it happens in
an area that has never supported life like bare rock or freshly cooled lava this
IS primary succession. But if it occurs in a place that once hosted life but that
was disrupted or destroyed like a farm that had gone fallow, a forest that had
burned or land that had flooded it’s known as secondary succession. Primary

succession is a slow step-by-step process, where soil must develop, which can
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take hundreds to thousands of years depending on climatic conditions.
Secondary succession is faster, as there is already soil or sediment in place to
support life. While ecological succession is most often discussed in relation to
changes in vegetation, it can also have significant consequences for animal
populations. As plant communities change, new food sources and habitats
become available, altering the species composition of animal and decomposer
communities. Natural and human-induced disturbances, such as wildfires and
deforestation, can disrupt succession, resetting an area to an earlier stage or
creating conditions that benefit some species over others. This elegant process

is essential to ecosystems and biodiversity endurance.
Succession of Plants

Plant succession is divided into the following categories based on the habitat
in which it takes place: In xerarch, succession occurs in arid regions, whereas
in hydrosere, it occurs in watery or moist environments. As hydric (wet)
circumstances give way to mesic (moderate moisture) conditions, the
succession in hydrarchs begins with water and extremely moist areas.
Conversely, xerarch succession starts in dry environments and progresses
from xeric (arid) to mesic circumstances. Both types of succession ultimately
produce a mesic, balanced habitat. Pioneer species are the first to settle in an
exposed area. Lichens are frequently the main pioneer organisms in initial
succession on rocks. These organisms exude acids which etch and degrade
minerals in rocks, leading to weathering processes that contribute to soil
formation. When tiny plants like bryophytes first appeared, little by little
higher plants came along. The process, as it progresses, gives rise to a range
of plant communities which eventually converge to form a climax forest
community. As long as the environment is stable, this climax community
persists, changing a dry habitat into a mesophytic (moderately moist), climax

ecosystem.
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Figure 1.15: Diagrammatic representation of primary succession

Pioneer species are the primary succession in water. Trailblazer species
Pioneer species Typically, pioneer species are tiny phytoplankton. Algae,
rooted-submerged plants, rooted-floating angiosperms, free-floating plants,
and reed-swamp vegetation gradually replace them. In an ecosystem,
succession cycles up to become scrubland, marsh-meadow, and finally climax
forest. The body of water eventually turns into land. The state of the soil,
water availability, environmental factors, and the availability of seeds or other
vegetative propagules all influence secondary colonizing species. Secondary
succession occurs far more quickly than primary succession and reaches
climax community establishment sooner since soil is already there. Succession
always results in a balanced mesic climax community, whether it takes place
on land or in water.
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d) Ecological Interactions

Ecological responses are reactions to influences in the ecosystem. Thus,
ecological interactions are vital in maintaining ecological balance and
shaping the survival, growth and reproduction of species. Interaction among
organisms: Organisms affect one another in various ways depending on

resource dependency, competition, and the method of survival.

Types of Ecological Interactions: Ecological interactions can be categorized
into the following:

1. Mutualism (+/+)

Mutualism is a relationship in which both species benefit from the interaction.
This interaction enhances survival, reproduction, or resource acquisition for

both organisms.
Examples:

o Bees as well as flowers: Flowers benefit from pollination, while bees

gather nectar for sustenance.

e Lichens: A symbiotic association between fungi and algae where fungi
provide structure and water retention, while algae produce food through

photosynthesis.
2. Commensalism (+/0)
One species gains from commensalism while the other is unaffected.
Examples:

o Cattle egrets and grazing cattle: Egrets feed on insects stirred up by cattle

while grazing, but cattle are neither harmed nor benefited.

o Barnacles on whales: Barnacles get transport and access to nutrient-rich

waters, while the whale remains unaffected.
3. Parasitism (+/-)
When one creature (the parasite) gains an advantage over another (the host),

parasitism occurs, frequently leading to harm.
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Examples:

e Tapeworms in the human intestine: The tapeworm absorbs nutrients

from the host, leading to malnutrition.

o Mistletoe on trees: Mistletoe extracts nutrients and water from the host

tree, weakening it.
4. Competition (-/-)

When two or more species vie for the same scarce resources, including food,
water, or territory, competition results. Because they have less access to
resources, both species suffer.

Examples:

e Plants competing for sunlight: Taller trees may overshadow smaller

plants, reducing their access to light.
o Lions and hyenas competing for prey in the wild.
5. Predation (+/-)

When one creature (the predator) hunts and devours another (the prey), this is
known as predation. The stability of the ecosystem is preserved and

population sizes are controlled by this interplay.
For instance:

e Alion hunting a zebra.

e Asnake eating a frog.
6. Amensalism (-/0)

In amensalism, one organism is harmed while the other remains unaffected.

This often occurs through chemical interactions or dominance in resource use.
Examples:

« Alarge tree blocking sunlight for smaller plants below, inhibiting their
growth.

33

Introduction to
Environmental
Studies



Environmental
Studies

o The Penicillium fungus secreting antibiotics that kill bacteria but remain
unaffected itself.

e) Case Studies
Case Study 1: Love Canal Incident (New York, USA)

The Love Canal tragedy is among the most well-known instances of
groundwater contamination. Residents of New York City's Love Canal area
reported high rates of birth abnormalities and cancer in 1978. Investigations
revealed that the dioxins and organic solvents from an industrial landfill that
had contaminated the groundwater were the cause of these health issues.
These dangerous chemicals tainted the water supply and polluted the air by
evaporating in basements. Municipal and industrial garbage have been
dumped in the Love Canal area between 1930 and 1953. The land was
eventually filled in with dirt and sold to build a residential development and
elementary school. Chloroform, benzene, toluene, and perchloroethylene were
among the 26 distinct organic chemicals discovered during the area's air
quality sampling. Following extensive media coverage and legal action, 800

families received compensation for their homes and were relocated.
Case Study 2: Minamata Tragedy (Japan)

The Minamata disaster is a textbook case of pollution-related health damage
from mercury poisoning. In May 1956, people in the coastal town of
Minamata, Japan, began to experience a devastating neurological illness that
would come to be known as Minamata Disease. As part of their polyvinyl
chloride (PVC) production process, a local plastic-manufacturing factory
dumped mercury-filled waste into Minamata Bay. Mercury was first
discovered in the bay's silt in an inorganic form, but bacteria there
transformed it into the extremely poisonous organic form. Locals then
consumed the fish that had this toxic mercury accumulated in their bodies.
Mercury contamination resulted in mortality, birth deformities, and
neurological damage for thousands of people in the area. Children with
serious developmental problems were born to pregnant women who ate
tainted seafood. The severe effects of industrial pollution were acknowledged

by the Minamata breasticle.

34



Case Study 3: Exxon Valdez Oil Spill (Alaska, USA)

The Exxon Valdez oil leak, which occurred on March 24, 1989, was one of the
worst environmental catastrophes in American history. Exxon Valdez, an oil
tanker, hits a reef off Alaska while attempting to dodge an iceberg. The
surrounding ecology was severely damaged when 11 million gallons of crude
oil leaked into the ocean as a result of this disaster. The leak extended 470
miles from the crash site and impacted 1,300 miles of coastline land. Cleanup
operations were sluggish and unsuccessful due to the remote location of the
area and the absence of proper equipment for responding to oil spills. The
damaging effects on wildlife of the oil spill were extensive, killing more than
a quarter million seabird, thousands of otters and seals and untold numbers of
fish. Exxon spent more than $2 billion on cleanup efforts, but traces of the oil
remain in the environment today. The company was also ordered to pay $5
billion in damages in a civil case. The disaster highlighted the dangers of oil

transportation and the need for environmental protections.
Case Study 4: Kuttanadu Wetland Pollution (Kerala, India)

Whose Field Is at Risk? Known as the "Rice Bowl of Kerala," Kuttanadu, also
known as the field-on-the-line, is a significant wetland area located in the
districts of Alappuzha, Kottayam, and Pathanamthitta in Kerala, India. Due to
human activity, this region which includes brackish lagoons, marshes,
mangroves, and canals is undergoing severe ecological degradation.
Vembanad Lake, a crucial component of the ecosystem, sustains the third-
largest wintering waterfowl population in India and harbors rich biodiversity,
including a wide variety of flora and fauna. Such services as fisheries,
agriculture, navigation, tourism, and coir industries were threatened of
extinction. But instead, pollution has ravaged its environmental health,

creating an existential crisis for communities reliant on it for their livelihood.
Major Environmental Issues in Kuttanadu:
e Declining soil fertility and increased use of pesticides.

« Loss of mangroves, which serve as nurseries for fish species.
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« Pollution from fertilizers, pesticides, municipal sewage, and industrial

waste entering the water bodies.
o Oil spills from motorboats and pollution from coir retting.
Health Impacts on Local Communities:

« High incidence of cancer (lip, stomach, skin, brain), leukemia, and

lymphoma.
o Respiratory issues, dehydration, vomiting, cramps, and diarrhea.
Case Study 5: Kaveri River Water Dispute

It was the long-running conflict over the Kaveri River's water distribution
between the Indian states of Tamil Nadu and Karnataka. Agreements made
between the Kingdom of Mysore and what was then known as the Madras
Presidency in 1892 and 1924 are the source of this conflict. Both states are
traversed by the 802-kilometer-long Kaveri River, with a basin size of 44,000
km2 in Tamil Nadu and 32,000 km? in Karnataka. Karnataka has contended
and requested a fair share of the river's water, arguing that the pre-
independence accords served solely Tamil Nadu and are outdated. The river's
yearly inflow is 425 TMC ft for Karnataka and 252 TMC ft for Tamil Nadu.
Karnataka insists for a renegotiation that ensures "equitable sharing” of water

resources.

Depending on the current water allocation, Tamil Nadu argues that around
300,000 acres (12,000 km2) of agricultural land have already been developed.
Tamils contend that any alteration to the current allocation will have a
significant negative impact on the livelihoods of millions of farmers who rely
on the river's water supply. The Government of India established a tribunal in
1990 to decide the dispute after decades of negotiations failed to produce a
settlement. On February 5, 2007, the tribunal finally issued its decision
following 16 years of hearings from all parties involved. Water was decided to

be distributed as follows:
e 419 TMC to Tamil Nadu,

e 270 TMC to Karnataka,
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e« 30 TMC to Kerala,
e 7 TMC to Puducherry.

Karnataka was required to supply Tamil Nadu with 192 TMC of water from
June to May in a given year. However, the controversy was not resolved by
the verdict. Tamil Nadu, Karnataka, Kerala, and Puducherry the four impacted
states filed review petitions asking for explanations and permission to
renegotiate the ruling.

Case Study 6: Mining and quarrying in Udaipur

There are about 200 open-cast mining and quarrying sites in Udaipur,
approximately 50% of which are illegal. These mines produce soapstone,
building stone, rock phosphate, and dolomite. Encompassing 1,500 hectares,
the area suffers from severe environmental destruction due to mining
activities. About 150 tons of explosives are blasted every month which results
in widespread land and water pollution. Local sources of water have been
seriously contaminated by overburden disposal, run-off and mine water
discharge. In the case of the Maton mines, they have directly contributed to
causing pollution of the Ahar River which already suffers from water quality
problems. In addition, the mining camps have stripped away the vegetation
from surrounding hills, leaving only a few scattered green patches in the area.
Now, soil erosion sets in for the land and further escalates the environmental
degradation. Also, the mining waste reaches out into Bag Dara tank, and in a
situation of scarcity of water, nearby villagers are forced to use this
contaminated water for irrigation. Local wildlife has been devastated by
blasting. Tigers, lions, deer, hares, foxes, wild cats and a range of birds are
amongst the species that have vanished from the region as habitat loss and
human activity have increased. The stampede of mining in Udaipur that has
been left unchecked is a grave danger to the environment, water resources

and biodiversity.
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1. Which of the following best describes the multidisciplinary nature of

Environmental Studies?

a) It combines only biology and chemistry

b) It integrates knowledge from various disciplines such as science,
economics, and sociology

c¢) It focuses only on the study of plants and animals

d) Itis solely concerned with pollution control
2. Why is Environmental Studies considered important?

a) It helps in understanding the interactions between humans and nature
b) It promotes sustainable development

c) It helps in conserving biodiversity and natural resources

d) All of the above

3. What is the primary objective of Environmental Education?

a) To create awareness about environmental issues
b) To promote pollution
c) To encourage deforestation

d) To reduce biodiversity
4. Which of the following is NOT a key principle of sustainability?

a) Overexploitation of natural resources
b) Conservation of biodiversity
c) Efficient use of renewable resources
d) Pollution prevention
5. An ecosystem consists of which two main components?
a) Abiotic and Biotic components
b) Plants and Animals only
c) Airand Water only
d) Forests and Rivers only
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6. Which of the following correctly defines a food web? Introduction to
. . i . Environmental
a) Astraight line of creatures, with one being consumed by the next. Studies
b) A complicated web of linked food networks.
c) Astraightforward one-way energy transfer

d) Asystem where energy is not transferred between organisms
7. What is the primary source of energy in an ecosystem?

a) The Moon
b) Plants

c) The Sun
d) Water

8. What does ecological succession refer to?

a) The process of one species replacing another over time in an ecosystem
b) The immediate destruction of an ecosystem

c) Afood chain in an ecosystem

d) The constant state of an ecosystem without any changes

9. Which of the following is an example of ecological interaction?

a) Mutualism

b) Competition

c) Predation

d) All of the above

10. Which of the following is an example of a case study in environmental

studies?

a) The Gas Terror in Bhopal

b) Deforestation in the Amazon Rainforest
c) Minamata IlIness

d) All of the above
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LONG ANSWER QUESTION

1.

10.

Explain the multidisciplinary nature of Environmental Studies. How does
it integrate different fields of study to address environmental issues?
Discuss the scope and importance of Environmental Studies in the modern
world. How does it contribute to sustainable development and
conservation efforts?

What makes environmental education essential? Describe how
environmental awareness can aid in the local and global resolution of
environmental issues.

Describe sustainable development and sustainability. Using pertinent
examples, go over the fundamentals of sustainable development.

What is an ecosystem? Give an explanation of its elements and how biotic
and abiotic elements interact to preserve ecological equilibrium.
Distinguish between a food web and a food chain. How can these
structures aid in comprehending how energy moves across an ecosystem?
Describe the key functions of an ecosystem, focusing on energy flow,
nutrient cycling, and ecological succession. Provide suitable examples to
illustrate these processes.

What are ecological interactions? Explain different types of ecological
interactions such as mutualism, commensalism, predation, and
competition with examples.

Discuss a real-world case study related to environmental issues (such as
the Bhopal Gas Tragedy, Minamata Disease, or Amazon Rainforest
Deforestation). What were the causes, consequences, and lessons learned
from the incident?

How can individuals and communities contribute to environmental
conservation and sustainability? Suggest strategies to promote
environmental responsibility at personal, societal, and governmental

levels.
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CHAPTER 2 ENVIRONMENTAL POLLUTION

Structure

2.1  Definition And Causes Of Pollution
2.2  Types Of Pollution

2.3  Solid Waste Management

24 Disaster Management

2.1 DEFINITION AND CAUSES OF POLLUTION

The term “pollution™ describes the existence of dangerous compounds or
pollutants in the environment, which can negatively impact ecosystems,
natural resources, and human health. These include both natural and human-
induced disturbances of the environment and its equilibrium. According to the
impacted medium, pollution can be classified as air, water, soil, marine, noise,
thermal, or nuclear. The release of toxic chemicals, particles, and biological
molecules into the atmosphere as a result of vehicle exhaust, industrial
emissions, deforestation, and the burning of fossil fuels is known as air
pollution. It results in acid precipitation, respiratory ailments, and global
warming. In addition to causing pollution, the discharge of household sewage,
agricultural runoff, and industrial waste into public water bodies also kills
aquatic life. Overuse of chemical pesticides and fertilizers, as well as
improper disposal of urban and industrial waste, reduce soil fertility and

endanger soil health.

Pollution of the Seas Ocean pollution from industrial output, plastic trash, and
oil spills poses a major danger to marine ecosystems and biodiversity. Stress,
hearing loss, and other health issues are brought on by noise pollution from
loud noises from construction, automobiles, and industry. Thermal pollution,
which occurs when industries dump warmed water into bodies of water,
lowers oxygen levels in aquatic life. Nuclear accidents that result in genetic
changes and health problems, inappropriate disposal of radioactive waste, and
radioactive material leakage from nuclear power plants are all examples of
nuclear hazards. One of the most important ways to reduce pollution from
trash in urban and industrial regions is to properly manage solid waste. Proper

waste disposal, recycling, and composting can decrease environmental
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pollution. Most people can help fight climate change by recycling, reducing
their waste, using less energy, and bettering public knowledge about the
environment. Natural disasters like floods, earthquakes, cyclones, landslides,
etc. sewage also lead to environmental pollution by damaging infrastructure,
contaminating water sources, and increasing waste accumulation. Therefore,
implementing preventive approaches and sustainable methods to mitigate the
causes of pollution is crucial for safeguarding both the planet and future

generations.

2.2 TYPES OF POLLUTION

Pollution is the release of toxic compounds into the environment, which has
an adverse effect on ecosystems, natural resources, and human health. There
are numerous types of pollution, ranging from radiation and noise risks to
contamination of the air, water, and soil, and each has a unique impact on the
world. These include, among others, air pollution (impairing respiratory
health), water pollution (endangering tearied and aquatic life), soil pollution
(making the land less habitable), marine pollution (destroying major organ
systems in the oceans), noise pollution (causing stress and hearing problems),
thermal pollution (which changes the temperature balance in an ecosystem)
and, finally, nuclear hazards (which create long-term risk to health and
habitat). Pollution is an inevitable problem in this modern world, and to save
our environment, we have to know about pollution so that we can save our

environment as per our needs.
a) Air Pollution

The impurity in the air caused by dangerous substances in the environment is
known as air pollution. The primary culprits include home pollution, farming,
burning fossil fuels, automobile exhaust, and industrial emissions. Carbon
monoxide (CO), sulfur dioxide (SO:), nitrogen oxides (NOy), particulate
matter (PM), volatile organic compounds (VOCs), and ground-level ozone
(Os) are a few of the most prevalent air pollutants. One of the main factors
that has a significant impact on human health is air pollution. Lung infections,
bronchitis, and asthma are among the respiratory conditions that can result

from prolonged exposure to contaminated air. The risk of cardiovascular

42



disease and stroke is increased by fine particulate matter, which can enter the
bloodstream and go deep into the lungs. At worst, premature deaths are caused
by air pollution. The ecology is negatively impacted by air pollution as well. It
produces acid rain, which ruins soil, water, and crops, making them unfit for
human consumption. Smog creation impairs vision and can irritate the eyes
and throat, especially in urban areas. Additionally, by increasing greenhouse
gas concentrations, air pollution exacerbates climate change by causing global

warming and unpredictable weather.

SUPPLY

PRACTICES

TRANSPORT WASTE HOUSEHOLD
MANAGEMENT ENERGY

Figure 2.1: Causes of Air Pollution

suggests using public transportation, utilizing alternative energy sources, and
enacting strict pollution regulations. It is abundantly evident that the keys to
lowering air pollution and safeguarding the environment and public health are

awareness and sustainable behaviors.
b) Water Pollution

The accumulation of toxic materials in water bodies, such as rivers, lakes,
seas, and groundwater, is known as water pollution. The main causes include
oil spills, sewage waste, industrial discharge, agricultural runoff, and
inappropriate plastic and chemical disposal. Pollutants such as heavy metals,
fertilizers, pesticides, and untreated sewage significantly lower water quality

and pose a threat to both the environment and human health. One of the most
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detrimental effects of water contamination is on human health. Contaminated
water can spread waterborne illnesses like dysentery, cholera, and typhoid.
Fish can accumulate heavy metals like lead and mercury, which are frequently
found in industrial waste, and then enter the human food chain, where they
can cause neurological and developmental issues. Cancer and organ damage
from harmful chemicals are two long-term health problems that can result

from drinking water contamination.

Figure 2.2: Water Pollution

Environmental groups have sued many of the plants over the pollution. The
short-term impact of run-off of excessive nutrients that comes from fertilizers
results in eutrophication, a phenomenon that can lead to algal blooms and the
consequent depletion of oxygen in the water that causes fish and other marine
organisms to die. Oil spills are toxic to marine life, destroying fish, birds and
coral reefs. Plastic pollution, and in particular microplastics, is a serious threat
to marine life as they mistake it for food and swallow it, causing internal
damage or death. Strict regulations regarding industrial waste disposal,
treatment of wastewater and sustainable agricultural practices are necessary
to counter water pollution. It is also about public awareness and responsible
water consumption, including, for example, plastic waste and not washing
chemical concoctions into the water drains. RPWSC is essential for human

survival; conserving biodiversity, and environmental sustainability.
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Water Pollutants
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Figure 2.3: Water Pollutants

The figure divides water pollutants into two categories—agricultural runoff
and industrial wastes. Pollution due to fertilizer residues and pesticide
residues in agricultural runoff. The residues from the fertilizers provide
suspended solids, colloidal and dissolved materials, whereas pesticide residues
range from chemical pollutants like phenols, dyes, and heavy metals (Pb, Cd,
Hg, and Cu). In contrast industrial wastes leads to physical pollutants such as
oil spills and other contaminants. As for A, B, C, D they are probably the
categories of pollutants. This figure highlights the important contribution of
agriculture and industry to the state of water pollution, which poses both an

ecological and human health threat.
¢) Soil Pollution

Soil pollution refers to the presence of toxic materials in the soil, making it
detrimental to crop growth, soil fertility, and balance of the ecosystem. These
pollutants are due to industrial waste, agricultural chemicals, deforestation,
improper disposal of waste and urbanization. Chemicals such as heavy metals,
pesticides, and petroleum residues saturate the soil, changing its composition
and rendering it toxic to plants and animals. Industrial wastes, heavy metals
(lead, mercury, cadmium, etc.) also contribute to soil pollution when they
enter the soil making it infertile. Soil degradation from agricultural activities:

the excessive use of chemical fertilizers, pesticides and herbicides. These
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chemicals build up in the soil, degrading its microbial diversity, and depleting
the nutrients. Deforestation comes into play here, as trees hold soil together
with their roots, and when those trees are cut down, the soil loosens and is
carried off by rain and wind, said Haile. Soil pollution is further worsened by
mining activities that expose layers of soil to dangerous chemicals and
pollutants. Moreover, urbanization and construction activities produce large
volumes of solid waste, including plastics, cement and metals, all of which

deplete soil quality.

Figure 2.4: Soil Pollution

Soil pollution has detrimental and chronic effects. Which decreases soil
fertility, causing poor agriculture yields and threatens food security.” Polluted
soil can also leach toxic chemicals into groundwater, posing a health risk to
humans and animals. Soil pollution is harmful to biodiversity, killing
beneficial microorganisms that play a part in maintaining soil health. In
addition, human health can be negatively affected by exposure to toxic soil
contaminants which can result in serious health conditions for example,

respiratory diseases, skin infections, and even cancer.

These measures need to be taken to control soil pollution. Organic fertilizers
and bio-pesticides promote the retention of soil minerals and health and help
minimize chemical contamination. Afforestation and reforestation can stop
soil erosion and rehabilitate degraded land. Industries must set up treatment

plants for their waste so that harmful waste does not seep into the ground.
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This soil pollution to a great extent can be minimized by properly managing
the waste; recycling and reducing usage of plastic. Also, public consciousness
and strict environmental legislations can force people to not misuse the land

and control pollution.

Causes of soil pollution

Natural Anthropogenic

s . —» Soli astes
— Volcanic eruptions Solid wastes

N L—» Agricultural practices
— Earthquakes
— Chemical wastes
—» Geographical changes
— Radioactive wastes

— Changes inrainfall pattern " i .
= — Mining and smelting

—— Tsunamis —» Construction activities
Figure 2.5: Causes of soil Pollution

This figure divides the sources of soil pollution into natural and
anthropogenic  (human-induced) components. Soil degradation and
contamination can also be caused by natural causes such as volcanic
eruptions, earthquakes, geographical changes, changes in rainfall patterns, and
tsunamis. Soil pollution is caused by humans and is often a result of the
methods we add soil from anthropogenic activities like solid waste disposal,
agriculture (excessive fertilizers and pesticides), the discharge of chemical
and radioactive waste, mining, smelting, and construction activities [26].
Sustainable practices are needed to maintain a balance as soil degradation is

mainly caused due to human activities.
d) Marine Pollution

Marine pollution is the introduction of harmful substances into oceans, seas,
and other water bodies, primarily due to human activities. It represents a
serious risk to marine environments, aquatic organisms, and public health. Oil
spills are one of the top contributors to marine pollution, which can lead to
serious damage to marine flora and fauna from tanker accidents, offshore
drilling, and leaks. Industrial and domestic waste released into the oceans has

resulted in chemical and toxic pollution, which degrades marine biodiversity.
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Dumping byproducts such as heavy metals, plastics, and untreated sewage
into the ocean contaminates water and pollutes the food chain. Marine
environments face one of the most distressing threats of plastic pollution.
Plastics are not easily degradable and thus accumulate overtime that can lead
to the formation of large garbage patches like the Great Pacific Garbage Patch.
Marine animals frequently consume plastics, mistaking them for food,
leading to internal injuries, starvation, and death. Additionally, microplastics
have made their way into the food chain and may be harmful to humans when

they eat seafood.
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Figure 2.6: Marine Pollution

Another contributor to marine pollution comes from agricultural runoff.
Chemical pesticides, herbicides, and fertilizers that are used will wash into
rivers and eventually spill into the oceans. Overuse of fertilizers brings
excessive nutrients into the water and causes algae blooms that rob the water
of oxygen, creating “dead zones” where fish die in droves. Moreover, the
untreated sewage disposal contaminates marine ecosystems with bacteria’s,
viruses, and pathogens, rendering coastal waters unsafe for both humans and
aquatic animals. Ballast water, which can introduce invasive species and
threaten native marine biodiversity, is also a form of marine pollution caused
by shipping activities. Ship, submarine, and industrial noise pollution disrupts
marine animals, particularly whales and dolphins, by encumbering their

communication, navigation, and breeding habits. Marine pollution has
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incapacitating effects on marine organisms, and coastal communities
dependent on fishing and tourism. Pollutants cause bleaching and degradation
of coral reefs, an important marine ecosystem. Worse still, seafood that has
been polluted can cause serious health problems in people. To prevent marine
pollution, there needs to be regulation on waste disposal, less use of plastic,
better oil spill response techniques and promotion of environment-friendly
agricultural approaches. It has to raise public awareness and mobilize the
global community to protect and restore marine ecosystems for future

generations.
e) Noise Pollution

Noise pollution, a.k.a environmental noise, is the excessive levels of sounds
in the environment that disturb both human and animal life. Human activity,
such as transportation, industrial production, urbanization, and social activity
is the primary cause of air pollution. Unlike all pollution noise pollution
doesn't build up in the environment but has immediate and direct effects on
livigs. Road Traffic, Rail and Air Traffic are the most common cause of noise
pollution. In urban areas, the honking of vehicles, engine sounds, the
movement of trains, and airplanes create constant background noise. Noise
pollution due to industrial activities such as construction, factory work, and
machinery operation Equipment like drills, bulldozers, and cranes that
construction sites often use generate high decibel levels, scaring nearby
residents. Noise pollution also increases due to social events like weddings,
concerts, festivals and public gatherings where loudspeakers and firecrackers

are used.

Figure 2.7: Noise Pollution
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Noise can have a devastating effect on human beings. Extended exposure to
extreme noise levels can cause hearing loss, stress, anxiety, hypertension, and
sleep disorders. Noise pollution is associated with cardiovascular ailments as
well, given that chronic exposure to loud sounds results in increased blood
pressure and heart rate. In addition, it impacts mental health, result in
annoyance, lack of focus, and lower productivity. Students and even
professionals often find themselves in polluted places, unable to focus on
their work. Noise pollution-induced sleep deprivation leads to lethargy and
impaired cognitive function. Noise pollution can also negatively impact
wildlife. Many animal species depend on sound to communicate, navigate,
and survive. Human-created noise has been shown to muddle the behavior of
birds, marine life, and land animals. As an example, ships and submarines
generate noise that interferes with the sonar waves used by whales and
dolphins to communicate with each other. Birds leave nests in noisy areas,
impacting their reproductive rates. This in turn could push land animals into

heightened states of stress, effecting behavioral changes.

Strategic, ever-evolving city design is vital in regulating noise pollution, as
are the incorporation of sound interceptive materials (noise barriers) on major
roads and soundproofing within structures. At the individual level, one can
refrain from using loudspeakers excessively, avoid honking unless absolutely
necessary and use noise-canceling technologies. Strict noise level restrictions
are a must in resend areas: the Gov. Public education on the detrimental
effects of noise pollution is important for humanity to achieve a quieter,

healthier and calmer environment.
f) Thermal Pollution

Thermal pollution means the loss of water quality caused by: the extreme hot
heat discharges into water bodies mainly due to human activities. A rise in
temperature can impair those ecosystems, with dire consequences for the
organisms living within them, both in the ocean and freshwater bodies.
Thermal pollution does not add a toxic substance to the water, but changes
the physical properties of the water to make the water more inhospitable to

living organisms. Heat pollution can primarily be caused by the release of
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heated waters from industrial facilities including power-generating plants,
and nuclear power-generating reactors. These sectors pull huge amounts of
water from rivers, lakes or oceans to cool machinery that is then returned to
the water body at a higher temperature. Yes, however, this unexpected rise in
temperature decreases oxygen in water, which affects the survival of marine
species. Thermal pollution is also caused by deforestation. They also shade
the water bodies, which helps to maintain their temperature. When trees are
cut down, sunlight reaches the water more easily, warming it. Sediment build-
up in water bodies increases thermal pollution because when water bodies

become shallow, they are more reactive to thermal changes.

Thermal pollution has a significant impact on aquatic life. Thermal shock,
which can cause mass mortality, can result from a change in the temperature
of the water as many fish and aquatic organisms are sensitive to temperature
change. Hypoxia, or low oxygen levels, makes it difficult for marine creatures
to breathe. Warmer water speeds metabolism in aquatic organisms, requiring
them to consume more oxygen while at the same time depleting its supply.
Another detrimental impact of thermal pollution is that, as the species migrate
towards cooler areas, the native species also undergo a migration, leading to
an imbalance in the ecosystem. It also encourages the formation of dangerous
algal blooms that further strip oxygen from the water and produce toxins that
threaten humans and marine life. Industry must be prevented from
discharging hot water into natural sources overall, by using cooling ponds or
cooling towers to bring the temperature down before discharge. It also helps
to minimize thermal pollution if waste heat can be recycled, such as using
excess thermal energy for power generation or heat supply in buildings.
Naturally regulating water temperatures through reforestation and soil
conservation techniques can be used to mitigate some of the impacts. Indeed,
strict environmental regulations are necessary to monitor industries and ensure
that they do not exceed the temperature discharge limits. Increased awareness
of the negative impacts of thermal pollution at the individual and community
level can lead to more sustainable habits to protect aquatic ecosystems and

biodiversity.
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g) Nuclear Hazards

Radioactive emissions into the environment are known as 006 006 nuclear
hazards, and they can have detrimental effects on biodiversity, the
environment, and human health. Nuclear power plants, nuclear weapons
testing, the disposal of radioactive waste, and accidents involving nuclear
material are the main causes of them. Because high radiation exposure can
cause serious short- and long-term health issues, nuclear dangers are one of
the most urgent environmental threats. The primary source of nuclear dangers
is accidents at nuclear power plants. Large volumes of radioactive materials
were discharged into the atmosphere as a result of accidents like the
Chernobyl disaster (1986) and the Fukushima Daiichi nuclear accident (2011),
polluting food sources, soil, and water bodies. Nuclear hazards result from
the dumping of radioactive waste from hospitals, industries and research
institutions on findings related to nuclear hazards. This waste is active for a
thousand years, leading to long-term risks to human populations and the
environment. Testing of nuclear weapons is also a major contributor,
releasing radiation into the atmosphere and impacting people and wildlife in
adjacent areas. Occupational exposure in facilities that work with radioactive

materials can also result in long-term radiation sickness in workers.

Which Nuclear hazards are sever effects and results. Acute radiation syndrome
(ARS), which can cause nausea, vomiting and organ failure, is the result of
exposure to high levels of radiation. Prolonged exposure raises the likelihood
of developing cancer, especially leukemia and thyroid cancer. It can cause
birth defects and even affect future generations via genetic mutation from the
radiation. Radiation contamination in the environment leads to soil and water,
productive agricultural land, and makes them unfit for consumption. Wildlife
in the nuclear accident zone suffers from high mortality, reproductive
problems, and mutations. Dumping of radioactive waste into oceans can also
cause bioaccumulation of nuclear radiation in marine ecosystems. They need
strict safety rules in nuclear power plants to prevent accidents and radioactive
leaks. Read more in-depth: Handling and Disposal of Waste Management in
Nuclear energy Plant. Nuclear shields and protective clothing for workmen

dealing with radioactive materials international accords on limiting testing of
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nuclear weapons can help reduce radiation exposure. So, before focusing on
the benefits of on reactor design, perhaps the primary focus should be on
improved fission safety — if not we will develop sexy reactors, at the cost of
real disasters. And keeping an eye on the public to make sure that the dangers
of nuclear power are well known can prevent reliance on nuclear energy and
maintain a safe and healthy environment as well by getting solar and wind
energy instead.

2.3 SOLID WASTE MANAGEMENT

The rise of industrialization has brought about tremendous changes to
societies all over the world. The most detrimental one of the rapid
industrializations is the production of solid waste causing environmental
destruction. Waste is poorly separated at source, leading to pollution of land,
water and air, which is detrimental to both humans and animals. Solid refuse
management refers to the gathering, therapy, and disposal of discarded
products that are no handier (Britannica, n.d.). Inadequate waste disposal
leads to unhygienic conditions which promote world pollution and spread of
vector born diseases. Overpopulation, urbanization, affluence, and technology
are some of the factors acting as the driving forces behind the rapid increase in
solid waste. It is important to study urban and industrial waste in the aspect
of causes, effects, control measures, and role of individuals to prevent
pollution by proper waste management. In conclusion, through effective waste
management and individual responsibility, societies can also reduce the
harmful consequences of solid waste and work towards a cleaner, healthier

environment.
a) Causes, Effects, and Control Measures of Urban and Industrial Waste

Urbanization and industrialization have taken place at a rapid pace, resulting
in a massive increase in waste generation which is posing serious threats to
the environment and human health. As human civilization goes, urban Wastes
and industrial waste is usually human Origin are caused by, improper disposal
and lack of commercial recycling. It pollutes air, water and soil and hurts
ecosystems. Implementing effective waste management and recycling and

sustainable practices is important to minimize these negative impacts.

53

Environmental
Pollution



Environmental
Studies

Mumc_:lpal beaches, WaStewaterrecreational areas, such as plastics
Services treatment plants, and . liopi q
landscaping street sweepings, tree clippings, an
general rubbish.
Refineries, chemical
Process and power plants, hea_lvy
(Manufacturing anq .I'ght manufacturing . .
'facilities, and  thediscarded materials and garbage
etc.) ; . .
extraction and|from industrial processes.
processing of minerals
Croos.  dai farms hazardous  wastes  (such  as
Agriculture PS, Yy 'pesticides), agricultural wastes, ang
feedlots, and farms .
spoiled food wastes.
Effects

Table 2.1: Causes of formation of solid waste

Sources Waste Generators Types of Solid Waste
household hazardous  wastes
Urban / consumer  electronics, batteries
. . Single-family andispent oil, tires, wood, glass, metals
Residential e .
multifamily homes ashes, disposable paper, cardboard
Wastes . .
plastics, textiles, leather, and yard
trash.
Eactorles for light a ndAsh, food waste, packaging waste
. eavy  manufacturing, - )
Industrial hazardous chemical waste, medica

fabrication, electricity,
and chemicals

waste, and special waste.

Commercial /
Institutional

Markets, offices, hotels,
restaurants,  hospitals,
and schools

Paper, cardboard, plastics, wood
glass, metals, food waste
hazardous trash, and medical waste.

Construction
and Demolition

Road repairs, building
demolition,
renovations, and new
construction sites

Steel, concrete, mud, metals, steel,
and demolition materials.

Street cleaning, parks,

trash from parks, beaches, and othe

Unsanitary Conditions & Epidemics: When municipal solid waste is

improperly disposed of, biodegradable materials decompose, producing

unpleasant odors and providing habitat for disease vectors, which may

result in epidemics.

Toxic Emissions: Burning industrial and domestic waste, such as plastics

and batteries, releases harmful dioxins and furans, posing serious health

risks.

Groundwater Contamination: Toxic substances from waste can seep into

the ground, polluting underground water sources.
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Soil Degradation: Industrial waste, including toxic metals and
hazardous chemicals, can disrupt the biological and physicochemical

balance of the environment, reducing soil productivity.

Water Pollution & Food Chain Contamination: Direct dumping of
untreated waste into water bodies leads to the accumulation of toxins,

which enter the food chain through plants and animals.

Air Pollution: Poorly managed waste treatment and disposal sites,

including incineration plants, release harmful pollutants into the air.

Health Hazards from Landfills: Improper landfill management attracts
rodents and insects that spread diseases, making it crucial to locate

such sites away from human settlements.

Risks of Recycling: Without proper precautions, recycling operations

can expose workers to infections and toxic substances.

Respiratory & Skin Diseases: Waste exposure can cause eye and
respiratory infections, intestinal diseases from flies, skin infections
from direct contact, and chronic respiratory issues, including cancer,

among incineration workers.

Table 2.2: Control Measures

Method Description Advantages Disadvantages
Unused or deserted land is
where waste is buried. To [Simple, Requires large land
avoid contaminating |economical, does | area, emits foul odor,
Sanitar groundwater, it is spread out [not require skilled | needs insecticide
LandfiI)I/ in thin layers, compressed, |labor, no | application, potential
and covered with sand, clay, [segregation groundwater pollution,
or plastic liners. After it is |needed, natural | risk ~ of  methane-
filled, gravel and soil are used |recycling. induced fires.
to seal it.
Controlled combustion . .
. - - High  capital and
process converting waste into [Hygienic, reduces .
operational costs,
heat, gas, steam, and ash, waste volume by needs skilled
Incineratwhich can be used for [70-80%, generates ersonnel releases
ion |electricity generation and |electricity, Emoke d;.IS'[ and ash
domestic heating. Suitable for requires little ot ’ suita,ble fo}
hazardous,  organic, and |space. R
medical waste. radioactive waste.
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Organic waste is | Environmentally
. - Non-
decomposed  using | friendly,
. - compostable
microorganisms produces manure
- : . waste must be
(bacteria, fungi) to | for agricultural | .
disposed  of
form  humus, a | use, reduces searatel
Composting | nutrient-rich landfill  burden, IirrF:ite q Y
fertilizer. The waste | helps recycle .
. - adoption by
is layered in | waste, prevents
farmers due to
trenches,  covered | weed growth,
: . . .| market
with soil, and left | improves soil
L . challenges.
for decomposition. quality.
Earthworms are
added to organic | Enhances Requires
waste, accelerating | nutrient content | careful
. decomposition. The | of compost, | handling  of
Vermicomp . .
ostin worm excreta | improves soil | worms, may
g enriches the | fertility, cost- | attract pests if
compost, making it | effective,  eco- | not managed
a highly effective | friendly. properly.
biofertilizer.

b) An Individual's Contribution to Pollution Prevention

Since pollution is a human-caused issue, it should be resolved by humans. 2.
Degradation of the Environment: Inefficient technology and a growing
population are leading to serious environmental issues. Every single person
contributes to reduce pollution because the act of a community or a state or a
nation brings a lot of changes to the process. Pollution and natural resources
can be combated by increased environmental awareness and lifestyle choices.

Principal Sources of Pollution in Developing Nations.

1. Quick population expansion
2. Both poverty and illiteracy.
3. Unchecked industrialization
4

Poor pollution management strategies
Ways Individuals and NGOs Can Help Prevent Pollution

e Encourage and make use of clean energy sources like wind and solar.
« Conserve water through efficient use and reduced wastage.
e Replace plastic bags with cloth or jute alternatives.

e Opt for rechargeable batteries instead of disposable ones.
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Avoid burning plastics to reduce toxic emissions. Environmental
When electrical appliances are not in use, turn them off. rollaion
Use public transportation, carpool, or cycle to reduce vehicular pollution.
Ensure vehicles undergo periodic pollution checks.

Reuse items whenever possible and practice waste segregation.

Adopt renewable energy solutions such as solar heaters and cookers.
Dispose of hazardous waste, such as batteries and pesticide containers,
responsibly.

Reduce smoking to lower air pollution and health risks.

Minimize the use of air conditioners and refrigerators to decrease energy
consumption.

Prevent deforestation by supporting afforestation and conservation efforts.
Instead of using throwaway paper tissues, use handkerchiefs.

Invest in eco-friendly and recyclable goods.

Take part in and plan initiatives to raise awareness of environmental
iSsues.

Support and comply with environmental protection laws.

Use unleaded gasoline and avoid burning waste in open areas.

Avoid littering in public places and encourage proper waste disposal.
Dispose of organic waste away from residential areas.

Use bio-friendly substitutes for chemical fertilizers and pesticides to cut
back on usage..

Recycle non-biodegradable waste to minimize landfill impact.

Establish community vermicomposting plants and promote organic
farming.

Cultivate a sense of respect for all forms of life and biodiversity.

2.4 DISASTER MANAGEMENT

Natural disasters are highly prone in the Indian subcontinent owing to its

unique geoclimatic conditions. The region is prone to floods, cyclones,

earthquakes and landslides.

About 60% of the country's landmass is vulnerable to earthquakes of varying

magnitudes, and over 40 million hectares are at risk of flooding, cyclones can
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affect 8% of the total area, and drought can affect nearly 68% of the country.
Because of the unpredictable Indian Monsoon, floods are among the most
frequent natural disasters in India. Everything we do to prevent, prepare for,
and respond to disasters in order to lessen their impact on human life and the
socioeconomic standing of the impacted people is referred to as disaster
management. Natural disasters are one of the most worrisome features of the
modern world, and despite the majority of applied science developments and
breakthroughs, both human lives and property are greatly diminished. Disaster
management is an important dimension in India, as the most vulnerable
people, particularly the poor and marginalized, are often the worst hit during

an emergency.
a) Floods

In the most flood-prone country in the world, floods have affected nearly
every river basin. The areas most impacted are the coastal regions of Andhra
Pradesh, Tamil Nadu, Odisha, Kerala, Assam, Uttar Pradesh, and Bihar; the
Ganga and Brahmaputra basins; and the northwest and peninsular river basins.
Almost 7.5 million hectares of land in India are affected by flooding every
year, and 23 of the 35 states and union territories that make up India are
vulnerable to flooding. According to the National Commission on Floods,
more than 40 million hectares of land were designated as flood-prone in 1980,

and about 80% of these areas might be protected.
What is a Flood?

A flood can be defined as the situation where the water rises significantly and
submerges land area in a matter of hours. It can develop slowly over hours or
days, or it can form suddenly with little or no warning as a result of excessive

rain, river overflow, or other causes. Causing these types of floods to include:

o Flash Floods — Sudden, intense flooding caused by heavy rainfall.
¢ Riverine Floods — Occur when rivers overflow their banks.

e Urban Floods — Result from poor drainage systems in cities.
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Causes of Floods

The causes of floods vary by region and landscape, including both natural and

human-induced factors:

Heavy Rainfall and Deforestation — Excessive rain and reduced tree

cover increase surface runoff.

Siltation of Riverbeds — Sediment accumulation reduces the water-

carrying capacity of rivers.

Poor Drainage Systems — Blocked drains lead to water accumulation in

urban areas.
Landslides — Can block river flow, causing water to overflow.

Dams and Reservoirs — Sudden water release can lead to downstream

flooding.

Cyclones and Storm Surges — Strong winds, heavy rain, and sea surges

contribute to coastal flooding.

Adverse Effects of Floods

Floods cause widespread devastation, including:

Loss of Life and Property — Homes, roads, and bridges are damaged,

and people and livestock are at risk of drowning.

Health Hazards — Contaminated water sources lead to diseases such as

diarrhea, malaria, and viral infections.

Agricultural Damage — Crops and livestock are destroyed, leading to
food shortages and economic losses. Soil fertility can also be affected

due to erosion or salinity from seawater intrusion.

Case Study: Kerala Floods (2019) — In August 2019, floods in Kerala
resulted in 121 deaths and displaced over 200,000 people, who were relocated

to 1,318 relief camps.

Flood Control Measures

To mitigate the impact of floods, several strategies are implemented:
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Flood Mapping — Using satellite imagery and remote sensing to
identify flood-prone areas.

Early Warning Systems — Satellites and monitoring stations help

predict floods and issue timely alerts.

Land Use Planning — Restricting construction in flood-prone areas
reduces risk.

Structural Measures — Building flood walls, levees, and coastal

protection barriers.

Reforestation — Planting trees reduces surface runoff and improves

water absorption.

Drainage Improvements — Enhancing stormwater drainage systems to

prevent waterlogging.

Diversion of Floodwaters — Constructing channels and reservoirs to

redirect excess water.

Government Initiatives — Since its inception in 1954, the National
Flood Control Program has significantly advanced flood mitigation.

Disaster Preparedness — Flood insurance, public awareness programs,

and emergency relief efforts help minimize the impact of floods.

b) Earthquakes

When an earthquake strikes, it can be one of the most destructive forms of a
natural disaster. They entail violent shaking of the ground and can occur at
any point of the year. India witnessed one of its most destructive earthquakes

on January 26, 2001, in Gujarat.

Publication Date: Analysis of earthquake-prone areas is done using remote
sensing and GIS (Geographic Information Systems) techniques. These
technologies assist in collating geological as well topographical data, leading
to hazard maps indicating areas with the highest susceptibility to earthquakes.
Earthquakes are different: Although they can affect much larger regions, they

mostly occur along well-known tectonic plate boundaries.
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Causes of Earthquakes

An earthquake occurs when accumulated stress in Earth’s lithospheric
(crustal) plates is released. These plates on the surface called lithospheric
plates (or tectonic plates) are continuously moving over the the soft material
of the Earth, the asthenosphere. The movement and interaction between these
plates causes crustal dynamics or tectonic activity -- i.e. earthquakes. In India,
a surge in urbanization coupled with scientific methods of construction poses
a threat of devastation when earthquakes strike. The threat is compounded by
construction of skyscrapers, malls, factories and warehouses that often lack
earthquake-resistant design. India has had 10 big quakes in the past 15 years,

killing over 20,000 people.
Adverse Effects of Earthquakes
Earthquakes cause widespread devastation, including:

e Destruction of buildings and infrastructure, leading to loss of life

and property.
o Casualties and injuries, especially in densely populated urban areas.

« Tsunamis and sea level changes, as seismic activity can trigger

sudden water surges.

o Landslides, leading to blocked roads, changes in topography, and
transportation disruptions.

Earthquake Mitigation and Control Measures

Although earthquakes cannot be prevented, their impact can be minimized

through proper disaster management:

o Satellite Data & Hazard Mapping — Remote sensing technology
provides a detailed overview of earthquake-prone areas, helping in

disaster assessment and relief planning.

e« Community Preparedness — Educating and training the public on

earthquake safety measures.
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o Earthquake-Resistant Buildings — To withstand ground shaking,
construction should adhere to Bureau of Indian Standards (BIS) norms.

e Public Awareness Programs — Conducting training sessions for
communities, architects, engineers, builders, masons, teachers, and

government officials to promote earthquake safety measures.
c) Cyclones

The deadliest natural calamity to hit India's coastal areas is cyclones. India's
7,516 km of coastline makes it susceptible to around 8% of all tropical
cyclones worldwide. Ten states—Gujarat, Maharashtra, Goa, Karnataka,
Kerala, Tamil Nadu, Puducherry, Andhra Pradesh, Odisha, and West Bengal—
have this coastline, which makes up almost 71% of the entire coastline.
Cyclonic storms also present serious dangers to Lakshadweep and the

Andaman & Nicobar Islands.
What is a Cyclone?

A cyclone (from Greek wave kyma, "wave") is a system of winds rotating

inwards to an area of lower atmospheric pressure.

In the northern hemisphere, these powerful winds rotate counter-clockwise,
while in the southern hemisphere, they rotate clockwise. Cyclones typically
occur in tropical and temperate climates and travel 300-5000 km per day over

oceans.
Stages of Cyclone Development
Cyclones typically develop in three stages:

1. Formation and Initial Development — Warm ocean waters and

atmospheric instability contribute to cyclone formation.

2. Fully Matured Stage — The cyclone intensifies, bringing strong winds,

heavy rainfall, and high storm tides.

3. Weakening or Decay Stage — As the cyclone moves over land or

encounters cooler waters, it begins to lose strength and dissipate.
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Effective disaster management and mitigation techniques can lessen the

destructive consequences of cyclones, even though they cannot be avoided.

Adverse Effects of Cyclones

Cyclones cause widespread destruction, including:

Infrastructure Damage — Severe damage to buildings, roads, and

railways.

Loss of Life and Injuries — Flooding, flying debris, and storm surges

result in casualties.

Water Contamination — Leads to the outbreak of diseases like

diarrhea and malaria.

Agricultural Losses — Destroyed crops and food supplies lead to food

shortages.

Disruption of Communication Networks — Damage to electricity

grids, telephone lines, and communication towers.

Transportation Disruptions — Roads, bridges, and railways may be
washed away or severely damaged.

Cyclone Control and Mitigation Measures

To reduce the impact of cyclones, several control measures have been

implemented:

Early Warning Systems & Hazard Mapping — The Indian Space
Research Organization (ISRO), in collaboration with the India
Meteorological Department (IMD), uses satellite data and predictive
models to monitor cyclone formation, intensity, and movement. The

latest track predictions are regularly updated on IMD’s web portal.
Cyclone Prediction Models —

Even before a depression develops into a storm, scientists can forecast

cyclones using wind patterns from the Oceansat-2 Scatterometry.
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o Coastal Belt Plantation — Planting trees along coastal regions helps

reduce wind impact and prevent soil erosion.

e Engineered Structures - Cyclone-resistant  buildings and

infrastructure help withstand high wind forces.

e River Embankment Protection — Strengthening embankments
prevents flooding in low-lying areas.

e Construction of Permanent Houses — Strong, cyclone-resistant

homes minimize destruction.

e Underground Communication Lines — Reducing the risk of damage

to electricity and communication networks.

e Community Shelters — Providing cyclone-proof shelters in vulnerable
areas to protect residents.

e Land Use and Settlement Planning — Ensuring safe housing and

infrastructure in cyclone-prone areas.

e Public Awareness and Training — Conducting disaster preparedness

programs to educate communities on cyclone safety measures.

By integrating advanced technology, infrastructure planning, and community
preparedness, India continues to improve its ability to manage and mitigate

the devastating effects of cyclones.
d) Landslides

The downhill and outward flow of earth, rubble, and excavated slope material
due to gravity is known as a landslide. They form one of the principal natural
hazards in approximately 15% of the land area of India, more than 0.49
million square kilometers. Landslides are especially common in the
Himalayan region, where slopes are unstable and heavy rains lead to repeat

occurrences.
Causes of Landslides

Landslides can be triggered by both natural and human-induced factors,

including:
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o Earthquakes, which cause sudden ground movement.

« Volcanic eruptions, leading to destabilization of slopes.

o Weak geological structures, where rocks or soil layers lack cohesion.
« Erosion, due to rivers, glaciers, or strong winds wearing away slopes.

« Intense rainfall, which saturates and weakens soil, leading to slope

failure.

e« Human excavation and construction, which disturb natural slope

stability.
Adverse Effects of Landslides
Landslides can cause severe economic and social consequences, including:

Loss of human lives — In 2005 alone, landslides claimed over 500 lives

in India.

o Destruction of infrastructure — Buildings, roads, and communication

networks can be severely damaged or completely buried.

o Displacement of people — Communities in affected areas are often
forced to relocate.

o Environmental degradation — Loss of vegetation and topsoil, leading to

further erosion and instability.

One prominent instance was in Kerala in August 2019, when 64 significant
landslides in the districts of Idukki, Wayanad, Neelambur, and Malappuram
were caused by persistent rains, burying entire villages. The majority of the
103 fatalities in 2019 were caused by landslides, as opposed to 2018, when

floods were the predominant cause.
Landslide Mitigation and Control Measures

Although landslides cannot be entirely prevented, their impact can be

minimized through:

65

Environmental
Pollution



Environmental
Studies

MCQS

Remote Sensing & Hazard Mapping — Satellite imagery and GIS
technology help in landslide inventory mapping, identifying high-risk

Zones.

Engineered Protective Structures — Constructing reinforced retaining
walls and slope stabilization techniques to prevent land slippage.

Vegetation Cover — Strengthening soil with afforestation and grass

planting to improve slope stability.

Landslide Hazard Zonation (LHZ) Maps — The Department of Space
has developed LHZ maps, especially along tourist and pilgrim routes,

to identify vulnerable areas.

Surface Drainage Control — Proper water drainage systems prevent

rainwater accumulation, reducing the risk of landslides.

1. Which of the following is a major cause of air pollution?

3.

a) Excessive noise from traffic
b) Deforestation and burning of fossil fuels
c) Plastic waste in oceans

d) Soil erosion

. What is the primary cause of water pollution in urban areas?

a) Oil spills from ships

b) Excessive noise from industries

c) Discharge of sewage and industrial waste
d) Cutting down trees

Which type of pollution is mainly caused by pesticides and chemical

fertilizers?

a) Pollution from Noise
b) Pollution of Soils

c) Heat-related Pollution
d) Nuclear Risks
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4. How does marine pollution primarily occur? Environmental
Pollution

a) Excessive use of air conditioners

b) Release of untreated industrial waste and oil spills
c) Emission of greenhouse gases

d) Construction of buildings near the shore

5. Which of the following is NOT a source of noise pollution?

a) Factory machinery

b) Vehicle horns

c) Radioactive waste

d) Loudspeakers at public events

6. What is a major consequence of thermal pollution?

a) Decrease in oxygen levels in water bodies
b) Increase in soil fertility
¢) Reduction in noise levels

d) Improvement in marine biodiversity

7. Nuclear hazards are mainly caused by:

a) Release of radioactive materials from nuclear power plants
b) Excessive use of pesticides
c) Sound waves from industries

d) Deforestation

8. Which of the following is an effective control measure for urban and

industrial waste?

a) Open dumping of garbage
b) Recycling and proper waste disposal
¢) Burning plastic waste in open fields

d) Increasing industrial production
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Environmental 9, \WWhat is the primary role of an individual in pollution prevention?

Studies

a) Ignoring environmental problems

b) Using more plastic products

¢) Reducing waste and promoting sustainable practices

d) Dumping garbage into water bodies

10. How do floods contribute to environmental pollution?

a) By increasing soil fertility

b) By washing away pollutants into water bodies

c) By reducing industrial emissions

d) By creating underground water reserves

LONG ANSWER QUESTION

1.

Give a definition of pollution and discuss its main causes. What role
do human activities play in the many forms of pollution?

Talk in-depth about air pollution. What are its main causes, how does
it affect the environment and human health, and are there any potential
preventative measures?

Describe the origins and consequences of water pollution. What effects
does water pollution have on human populations and aquatic life?
Make recommendations for actions to lessen water contamination.
Explain the causes and effects of soil pollution. What effects does soil
contamination have on ecosystems, agriculture, and human health?
Make recommendations for preventing and controlling soil pollution.
Marine pollution: what is it? Talk about its main causes and how it
affects marine biodiversity. What steps can be taken to stop pollution
in the ocean?

Talk about how noise pollution affects both the environment and
human health. How can noise pollution be reduced, and what are its
causes?

Describe nuclear risks and thermal pollution. What effects do they
have on human health and the environment? Make recommendations

on how to avoid both kinds of pollution.
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8. What is Solid waste management? Talk about the origins, gnvironmental
consequences, and mitigation strategies for industrial and urban Pollution
garbage. Why does a sustainable ecosystem depend on effective waste
management?

9. What part does each person play in preventing pollution? Provide a
variety of ideas for how people can support environmental
preservation on a regular basis.

10. Describe how disaster management is used to address environmental
emergencies. Talk about the causes, consequences, and mitigation

techniques for landslides, floods, earthquakes, and cyclones.
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CHAPTER 3 SOCIAL ISSUES AND THE ENVIRONMENT

Structure

3.1  Urban Problems Related To Energy

3.2 Water Conservation And Rainwater Harvesting
3.3  Watershed Management

3.4  Resettlement And Rehabilitation Of People
3.5 Environmental Ethics

3.6  Climate Change And Its Effects

3.7  Wasteland Reclamation

3.8 Consumerism And Waste Products
3.1 URBAN PROBLEMS RELATED TO ENERGY

Urbanization and economic growth have also had a significant impact on the
environment, leading to significant problems with energy usage. The bulk of
people live in cities in Asia and Africa, where urbanization is occurring at a
quicker rate than anywhere else. The majority of industrialized nations rely on
non-renewable energy sources, and urbanization speeds up energy
consumption. Fossil fuels typically account for 85% of energy, nuclear energy
for 5%, and renewable energy sources like solar and wind for 10%. In
emerging nations, fossil fuels account for 34% of total energy consumption,
while biomass (wood and cow dung) still provides nearly 40%. However,
these resources are insufficient on their own to meet the rising demand for
energy. It is anticipated that the world's primary energy demand would
increase in the upcoming years. Through 2030, energy demand is expected to
expand by an average of 1.4% year, according to the International Energy
Agency (IEA). Data from the same outlook indicates that developing
economies, particularly those in Asia and the Middle East (including China
and India), should grow at a robust rate of 2.2 percent. This means that the
majority of growth will occur outside of the OECD's high-income countries.
For many non-OECD nations, a large portion of that will also come in the
form of significantly increased imports of gas and oil. The European Union
(EU) pledged in 2006 to reduce its yearly primary energy use by 20% by 2020

as energy concerns increased.
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The global energy sector faces four key challenges: Social Issues
and the

1. Energy security concerns — Ensuring stable and uninterrupted access Environment

to energy sources.

2. Combating climate change — Addressing the impact of carbon

emissions on global warming.

3. Reducing pollution and health hazards — Minimizing harmful

emissions that affect public health.

4. Addressing energy poverty — Ensuring equitable access to energy

resources for all.
Problems Related to Energy

Fossil fuel combustion exacerbates climate change by releasing enormous
amounts of carbon into the atmosphere. The energy problem has multiple
causes, but capital misallocation is the main one. Over the past 20 years,
excessive investment has been made mostly in financial markets, real estate,
and fossil fuels at the expense of investments in energy efficiency, renewable
energy, sustainable agriculture, public transit, ecosystem conservation, and
land and water management. Another significant cause of environmental
pollution is the production and use of energy, which is strongly related to

water use, pollutants, and energy use.

e Water-Energy -Polluion Link
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Environmental  Reasons for Increasing Energy Consumption in Cities
Studies

1. Household Energy Use: Firewood is gradually being replaced with
natural gas, kerosene and electricity. Flats and apartments pave through
modern urban living, which makes firewood usage hard, leading to a
more reliance on alternative energy sources, increasing energy

consumption.

2. Electricity and Air Conditioning: Urbanization has changed the
climate that leads to more use of air conditioning and electricity. Such
glass-roofed buildings trap heat in a greenhouse effect, further
increasing air-conditioning requirements. The increase in global
temperature has also caused an increase in the use of fans and cooling

devices, adding to already high levels of electricity consumption.

3. Transportation: There has been a massive increase in private vehicles
and energy overconsumption has occurred. Transportation is many city
residents turning to personal transport instead of public transport,
resulting in the increase of volume of vehicles. Most of these vehicles
work on fossil fuel, and release carbon monoxide and other dangerous
poisons, which are responsible for respiratory diseases and

environmental degradation.
Role of Individuals in Energy Conservation

As responsible citizens, we must take proactive steps toward energy

conservation by:

« Reducing energy wastage at home and in workplaces.
o Adopting renewable energy sources like solar panels.
e Promoting public transportation and reducing private vehicle use.

e Supporting policies that encourage clean and sustainable energy.

3.2 WATER CONSERVATION AND RAINWATER
HARVESTING

Rainwater collection and water conservation are crucial methods for
conserving water resources and using them responsibly. Harvesting of

rainwater can help reduce dependency on traditional water supplies, mitigate
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water scarcity, environmental conservation, as well as secure a reliable source

of water for future generations.
WATER CONSERVATION

Since water is essential to the ecosystem and the sustainability of human life,
its availability is a global concern. The most prevalent material on Earth is
water, yet only about 2.5 percent of it is freshwater; the remainder is saltwater.
Furthermore, only 1% of the freshwater on Earth is easily accessible for direct
human consumption, with the majority of it trapped in glaciers and permanent
snow cover. Oxymoronic, water scarcity is a serious problem, particularly in
Asia, where fast industrialization and climate change have made water issues
worse. For instance, China and Indonesia have already faced food shortages
and droughts due to unpredictable weather. In addition, population increase,
industrial usage, climate change, and ineffective distribution networks all
contribute to growing water shortages. Rivers and wells supplied the water
needed for agriculture and home use in the past, but urbanization has
increased reliance on privately owned water supply infrastructure. Water loss
during distribution is another significant problem. The Indian government's
dams were intended to expand agriculture, but the British were able to build
urban centers thanks to dams. Perhaps the Green Revolution, which increased
food security, also inadvertently led to excessive use of artificial fertilizers,
soil erosion and salinization, and the loss of natural fertilizers. North Indian
farmers used to gather water in the form of "talabs" and "jheels” a long time
ago, but these conservations are now long gone thanks to modern irrigation
techniques. Additionally, some industries use a lot of water and contribute to
pollution. One such industry that upset the majority at the Coca-Cola protest
in Plachimada, Kerala, was the widespread extraction of groundwater, which
left it dead and caused pollution and depletion. More than half of the world's
population will be impacted by water scarcity by 2025, according to research.
Therefore, protecting water resources is crucial to human survival. All laws,
plans, and programs aimed at protecting water ecosystems and managing fresh

water resources sustainably are together referred to as water conservation.
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Studies
Goals:

1. Using sustainable usage methods to guarantee water availability for

future generations.

2. Energy conservation through efficient water pumping, distribution, and

wastewater treatment, which require significant energy consumption.

3. Habitat conservation by minimizing excessive water use, thus preserving

freshwater ecosystems and ensuring water quality for wildlife.
Strategies:

According to the UN, demand for water is projected to outstrip supply by 40%
over the next two decades unless water management is improved. Poor
recycling and treatment of used water worsens the problem. Solutions

include:

« Enhancing water productivity through improved irrigation and industrial

efficiency.

e Increasing supply via desalination plants, dam construction, and

wastewater recycling.

« Investing in infrastructure, technology, and water policy reforms to

bridge the remaining supply-demand gap.
Local-Level Water Conservation Efforts
Water conservation must start at the municipal and community level through:
o Public awareness campaigns promoting responsible water use.
o Tiered pricing strategies to discourage excessive consumption.

e Restrictions on outdoor water use, such as car washing and lawn

irrigation.

e Universal water metering to ensure accountability and minimize

wastage.
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e Monitoring industrial water usage to control pollution and ensure

sustainable consumption.
RAINWATER HARVESTING

Rainwater harvesting refers to collecting rainwater at the source and storing it
rather than letting the water runoff. This is collecting and directing rainwater
(most of the time from roofs or waterways) into storage reservoirs, profound
pits, or even percolation wells for later use. The collected water can be used
for multiple purposes: drinking water provisioning, irrigation, long-time
storage, and groundwater recharge. Check dams are also built across streams

to improve percolation and refill subsoil water.

Figure 3.2: Rainwater Haresting

Why is Rainwater Harvesting Important?

1. Ensuring Water Accessibility: In locations with scarce water
resources, individuals are often obliged to purchase water from
businesses, which can consume a significant percentage of their

income, leaving them little room to pay for other vital actions.

2. Improving Sanitation and Reducing Waterborne Diseases:
Endemic waterborne diseases grip many parts of the world, so much
that many have experienced epidemics of diarrheal disease with
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limited access to clean drinking water including Cambodia, Vietnam,
Indonesia and the Philippines. Access to clean water is a foundation of

public health and a sustainable green economy.

3. Addressing Water Management Challenges: The drought in
Maharashtra in 2013 was a glaring example of poor water
management, leading to the realization that there needs to be better and
equitable/distributed access to water. One sustainable strategy to

combat water shortages is by harvesting rainwater.
Benefits of Rainwater Harvesting

o Independent Water Supply: Provides a self-sufficient source of clean

water, reducing dependence on municipal supply.

e« Drought and Flood Mitigation: Offers water security during
droughts and helps control flooding in low-lying areas.

o Enhanced Water Quality: Rainwater is naturally free from salinity

and requires minimal treatment for consumption.

o Cost-Effective and Sustainable: Many nations have successfully
adopted rainwater harvesting as a cheap and reliable alternative water

source.

3.3 WATERSHED MANAGEMENT

Watershed management refers to the sustainable planning, conservation, and
utilization of water resources in a watershed. It encompasses water supply,
water quality, drainage, water rights, and land use in a given watershed to
make them compatible with the ecosystem of plants, animals, and humans.
This is an integrated and multidisciplinary approach that addresses both the

environmental and socio-economic drivers influencing the watershed.
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Figure 3.3: Watershed Management

Key Aspects of Watershed Management

« Soil and Water Conservation: Ensures proper land use, prevents land

degradation, and protects against floods.

e Water Conservation and Harvesting: Aims at sustainable surface

and groundwater management, crucial in times of water scarcity.

e Groundwater Recharge: Plays a vital role in replenishing water
tables, reducing water shortages.

o Afforestation and Environmental Protection: Planting trees in
degraded areas enhances water retention, prevents soil erosion, and

maintains ecological balance.
Importance of Watershed Management
o Helps preserve water resources for future generations.

e Supports environmental sustainability by preventing water and soil

degradation.
« Enhances agricultural productivity through better water management.

Watershed management is a holistic solution for water conservation,
benefiting both human livelihoods and ecosystem sustainability.

77



Environmental
Studies

3.4RESETTLEMENT AND REHABILITATION OF
PEOPLE

Throughout the world, communities affected by natural disasters,
development projects, and infrastructure expansion are forced to undergo
resettlement and rehabilitation (R&R). Though these projects aim to improve
economic growth and public benefit, they often result in displacement, loss of
livelihood and socio-cultural disruption. Key issues include underpayment,
poor living conditions and psychological problems for those who have fled
their homes. Influential struggles such as the Tehri Dam Project and the
Narmada Bachao Andolan shed light on these particular divides annoying the
communities that the projects are forced upon, especially those from already
marginalized groups such as adivasis. This highlights the necessity of
sustainable rehabilitation policies that address fair compensation,

infrastructure, and long-term livelihoods for displaced population.
a) Problems and Concerns

The resettlement and rehabilitation (R&R) of displaced populations are
strongly associated with social, economic, and psychological issues. People
have been displaced for multiple reasons, from natural disasters to large-scale
infrastructure projects to industrial expansion and conservation efforts.
Development initiatives improve living standards, but they also frequently
cause disruption of communities, livelihoods and cultural identity, which can
have dire consequences for the affected populations. The main concern is the
loss of livelihood. So too, the loss of their primary source of income often
agriculture, fishing, or small-scale trade for a large number of the displaced
people. Alternative employment opportunities given to them in resettlement
areas are often inadequate, unskilled or unsustainable and this would push
most of them into poverty. Land ownership and compensation issues add an
additional layer of difficulty, with many displaced people receiving either
inadequate or delayed compensation, which inhibits their ability to rebuild

their lives.

Displacement has a profound social impact, resulting in the disintegration of

traditional communities and the loss of intangible cultural heritage. Families
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that have cohabited for generations are dispersed, and their social support
networks are frayed. Nations that are part of the indigenous or tribal
population suffer from the challenges of assimilation, thereby threatening
their unique lifestyles. In addition, the emotional and psychological disruption
of forced relocation can lead to anxiety, depression, and identity loss,
particularly in vulnerable groups like the elderly, women, and children.
Adequate infrastructure in resettlement areas is another critical issue. The
relocated communities suffer from bad housing conditions, lack of supplying
drinking water, poor medical facilities and low educational facilities. Even
basic services roads, sanitation, electricity are poorly constructed or not
present at all, making survival day to day a challenge. However, the absence
of an adequate legal framework for resettlement and rehabilitation in India has
worsened the situation. The existing policies hinging, in part, on the National
Rehabilitation and Resettlement Policy (2007) are implemented poorly, and
many affected communities find it difficult to get their due. These include
mass protest against forced displacement, witnessed in Singur -Nandigram
conflicts, the Wayanad incidents that have shown the massive level of
discontentment towards R & R activities. These issues need to be addressed
through a sustainable, inclusive and rights-based approach so that displaced

people are not left in a worse-off position than they were previously.
b) Case Studies
Case Study 1: Tehri Dam Project, Uttarakhand

The Tehri Dam is located in the Indian Himalayan region (Uttarakhand), near
the junction of the Bhagirathi and Bhilangana rivers. It is the tallest dam in
India and among the highest in the world. It was built in 1972 as part of the
government’s project to turn the state into “Urja Pradesh” (Energy State) by
tapping hydroelectric energy. Nonetheless, the project has been met with
widespread criticism from many quarters, including challenges on economic
viability, environmental destruction, safety issues, and mass displacement of
populations. Thousands of families were displaced due to the dam
construction, raising questions on the social and economic impact on those

communities. The dam was widely opposed by scientists, environmentalists,
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and local people because it sits in a very seismic zone, where the risk of
catastrophic failure if an earthquake should happen is extremely high. In
October 1991, the region had a 6.8 magnitude earthquake that added fuel to
fears about the dam’s structural safety. The Anti-Tehri dam movement was
led by environmentalist Sundarlal Bahuguna, who raised his voice against the
destruction of local ecology and the displacement of indigenous communities.
Critics contend that if a dam-break disaster, as happened this year in Brazil,
were to occur, it could flood several towns downstream, with irreparable

damage to life and property.
Case Study 2: Narmada Bachao Andolan (NBA)

Narmada Valley Development Project (NVDP), which is India’s biggest river
development project & also one of the largest hydroelectric projects in the
world. It proposed building 30 big, 135 medium and 3,000, large dams across
the Narmada River and its tributaries. SSP (Sardar Sarovar Project) and NSP
(Narmada Sagar Project) are the most significant and controversial of these.
According to the project, over 200,000 people cumulatively across Gujarat,
Maharashtra and Madhya Pradesh have been displaced; out of the total
affected population, 56% are Adivasi (indigenous communities). The
displacement has caused a significant social and economic distress and has
given rise to one of the longest-running social movements in India — the
Narmada Bachao Andolan (NBA). For more than 20 vyears, affected
communities have been protesting the project, citing forced displacement,
insufficient compensation and failed rehabilitation efforts as causes for their
movement. The displaced are being displaced into areas with absolutely
appalling infrastructure, no basic amenities and no livelihood options —

surviving for them is nearly impossible.

3.5 ENVIRONMENTAL ETHICS

This is a field in philosophy that studies the moral relation of humans to the
environment. Underlying this approach is the fundamental notion that humans
have a duty to conserve nature, protect biodiversity and promote sustainable
development. Environmental ethics aims to find a middle ground between the

pursuit of economic development and the protection of the environment, by
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promoting sustainable development that meets the needs of the current
generation without compromising the capacity of future generations to meet
their own needs. In the same period, rapid industrialization, deforestation,
pollution and climate change have begun to raise serious ethical questions.
The excessive exploitation of natural resources, uneven distribution of wealth
resulting in many generations locked in poverty, overpopulation, are all causes
of environmental degradation not only to humans but also to animals and the
environment. The challenges faced in this era also underscore the necessity
for new ethical principles that will advance sustainability and environmental

justice.
Key Concerns in Environmental Ethics
1. Resource Conservation & Overconsumption

The overconsumption of natural resources is one of the biggest environmental
ethics challenges. The current economy is based on resource-oriented sectors
such as mining, agriculture, and energy production. But economic growth can
come at the cost of resource depletion and environmental degradation.
Environmentalist Anil Agarwal noted that though the rich over-consume
natural resources, it is the poorest peoples that pay the cost of environmental
destruction. Commercially driven land clearing, water-intensive pursuits and
fossil fuel consumption affect marginalized communities at a much higher

rate, causing displacement, loss of livelihood and ecological catastrophes.
2. Environmental Inequality & Social Justice

It is understandable therefore on the environmental ethics front, it is not
merely about guarding nature, it boils down into the equity on the allocation
of resources. Environmental degradation often has the greatest impact on the
poorest of rural communities, indigenous populations and economically
disadvantaged groups. Their land is taken for development projects, forests

are cleared for commercial use, and industries pollute their water sources.

Consider also the case of tribal communities in India who have suffered the
contrary experience those displaced by large dam projects, like the Sardar

Sarovar Dam in Gujarat. Thousands of indigenous families were forcibly

81

Social Issues
and the
Environment



Environmental
Studies

displaced with no adequate compensation or rehabilitation. And this leads to
very serious ethical questions of who is rewarded by development and who
pays the price.

3. Biodiversity Loss & Ecological Justice

Due to habitat destruction, poaching, pollution and climate change,
biodiversity has fallen sharply. Human activities have led to extinction of
many species, disrupting ecosystems and food chains. Ecological justice says
all lives, not just human ones, must be preserved. For just one example, the
accelerated decimation of the Amazon threatens not just indigenous peoples,
but literally thousands of plant and animal species. The loss of biodiversity
has far-reaching effects on the ecosystem, leading to the collapse of entire
systems, as well as the loss of medicinal plants that might be necessary for

medical advances in the future.
a) Issues and Possible Solutions

Daniel D. Chiras, an environmental scientist, identifies three basic ethical

principles for environmental protection:

1. Intergenerational Equity — Natural resources for future generations
should be available as ours today. Forests, rivers, and minerals are often a
key to prosperity, but if we extract them without sustainable management,
our descendants will not be able to meet their basic needs. This principle

emphasizes responsible consumption and long-term planning.

2. Intra-generational Equity — Everyone should have equal access to
environmental benefits and resources. At present, wealthier countries and
urban populations enjoy an outsized share of natural resources, while

rural communities and rising nations suffer from scarcity and pollution.

3. Ecological Justice — Non-human species have a claim on natural
resources as well. Biodiversity is threatened by the destruction of forests,
wetlands and coral reefs to support human activities. Environmental
ethics says that we need to protect ecosystems, not just for economic

argument, but as a moral responsibility.
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Possible Solutions for Environmental Conservation

As this civilizational crisis unfolds, we need policy, collective action, and

individual responsibility to surge forward. Some key solutions include:
1. Strengthening Environmental Laws & Policies

Our hopes can’t just lie in industry: governments need to introduce and
enforce stringent environmental regulations in terms of logging, pollutive
practices and heavy industry. Policies must be about cutting carbon,

protecting endangered species and launching renewable energy initiatives.

Example: Norway and Costa Rica have made strides toward protecting
forests and building carbon neutral economies. The world must adopt similar

models.
2. Encouraging Sustainable Lifestyles & Consumer Responsibility

Personal Responsibility in Environmental Ethics Actions such as reducing
plastic use, conserving water, adopting plant-based diets, and supporting
sustainable products can immensely reduce the detrimental impact on the

environment.

Example: These types of initiatives can collectively promote wide-scale

environmental change.
3. Protecting the Rights of Indigenous Communities

Indigenous peoples have maintained harmonious relationships with nature for
generations. Restoring Indigenous land rights and taking notes from their
sustainable management systems will play a vital role in conserving
biodiversity. Governments must assure fair reimbursement, jurisprudence
safeguards, and participation in decision-making processes to indigenous

populations impacted by industrial endeavors.

Example: in the Chipko Movement that took place in India, men and women
hugged trees to stop them from being cut down and taught the world about

the importance of the community in conserving the environment.
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4. Investing in Renewable Energy & Sustainable Development

Fossil fuel dependence is one of the largest drivers of climate change.
Investing in solar, wind, and hydro energy is a sustainable solution to

environmental and energy insecurity.

Example: Countries like Germany and Sweden have successfully transitioned
to clean energy, reducing their carbon footprint while maintaining economic
growth.

5. Public Awareness & Environmental Education

Integrating awareness programs in school curricula, media campaigns, and
community workshops can foster this sense of environmental responsibility.
When people understand the impact of their actions, they tend to support
sustainable policies and adopt ethical behaviors much more than the average
citizen; they often base their decision on how it positively affect their society
(therefore themselves).

3.6 CLIMATE CHANGE AND ITS EFFECTS

Climate change is one of the major problems of the world today, caused by
human actions that disturb the natural balance of the planet. Increases in
greenhouse gas emissions have caused global warming and subsequent
temperature rises, melting glaciers and extreme weather. Sleep and exercise
provide this input to the brain. As the ozone layer is depleted; life is subjected
to harmful UV radiation, leading to more health risks. And finally, nuclear
accidents and holocausts represent catastrophic threats to the environment
and human survival. Such challenges require urgent action to help alleviate
the terrible consequences that have been looking for the planet and future

generations.
a) Global Warming

Global warming is the increase in the average temperature of the Earth's
atmosphere and oceans, observed from the mid-20th century to present, and
attributed to the greenhouse effect caused by the increase of greenhouse gases
(GHGs) in the atmosphere. This is one of the largest causes of climate
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change, resulting in intense weather, rising sea levels and damage to
ecosystems. The key greenhouse gases that are causing global warming are
carbon dioxide (CO:) and methane (CHa4), which are released into the
atmosphere when we burn fossil fuels like coal, oil, and natural gas.
Moreover, human activity — namely, deforestation and land-use changes
including forest burning — also speeds things up by diminishing the planet’s
natural capacity to absorb CO.. Greenhouse gas emissions have increased
dramatically due to human activities such as industrialization, urbanization,
and overuse of energy. Since the Industrial Revolution, the amount of CO: in
the atmosphere has increased dramatically a result of the burning of fossil
fuels to produce electricity, power transportation and manufacture goods.
Methane, which is also a powerful greenhouse gas, is emitted from livestock
farming, landfills and the oil and gas industry. The situation is exacerbated by
deforestation driven by agriculture, infrastructure development and illegal

logging, as trees are a key absorbent of CO: in the atmosphere.

And with current trends persisting, the Intergovernmental Panel on Climate
Change (IPCC) has warned that global average temperatures could rise by
between 2.4°C and 6.4°C by the end of the 21st century. The impact of such a
rise in temperature would be catastrophic on human societies and on nature.
The most serious consequence of global warming includes the melting of the
polar ice caps resulting in an increase in the level of water in the oceans,
submerging coastal areas. Population displacement and habitat destruction
threatens specifically to low-lying areas and island nations. Climate change is
also responsible for extreme weather phenomena, such as drought, flooding,
hurricanes, and heatwaves. "Many places are increasingly experiencing
erratic patterns of rainfall that threaten agriculture and food security. Dry
spells lower crop production, while heavy rains cause soil erosion and
flooding that destroy farmlands. Such disruptions jeopardize the world’s food
production, contributing to increased food prices and shortages, especially for
countries in the developing world that are already wrestling with poverty and

hunger.

Human health is yet another major effect of global warming. Warmer

conditions foster bugs and other vermin that can transport vector-borne
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diseases, the fastest growing and most deadly of which are malaria and
dengue fever, with temperatures above normal causing the geographical
spread of diseases from the tropics to temperate zones. Air pollution, which is
worsened through the combustion of fossil fuels, leads to rising cases of
respiratory diseases like asthma and bronchitis. Heat waves also lead to
extreme dehydration, heat strokes, as well as deaths, especially in older
people and vulnerable groups. The loss of biodiversity and ecosystems is also
high on the agenda. A large portion of plant and animal species cannot adapt
fast enough to get used to the rapidly varying temperatures, making them lose
their habitat and make them go extinct. Coral reefs, for instance, are
extremely vulnerable to temperature changes and coral bleaching, resulting
from warmer oceans, is imperiling marine diversity. Forest, wetlands and
other ecosystem loss makes the imbalance even worse in nature that hampers
ecological balance and wildlife. Acknowledging the seriousness of the
problem, in 1997 the Conference of the Parties (COP) serving the United
Nations Framework Convention on Climate Change (UNFCCC) adopted the
Kyoto Protocol. This global treaty sought to minimize CO. emissions and
other greenhouse gasses by arranging binding targets for industrialized
countries. Later, the Paris Agreement (2015) and similar agreements have
been established, encouraging many countries worldwide to commit to
reducing global temperature increase below 2°C and even 1.5°C compared to

the pre-industrial era.

There are so many problems regarding continued increase in global
temperature such as replaceable energy types (solar, wind, and hydroelectric
power), energy-saving, reforestation and low-carbon economies to solve these
problems as well. This is a responsibility for governments, businesses, and
individuals alike to take action to reduce carbon footprints, implement eco-
friendly policies, and adopt sustainable practices. We must act now and
together to combat climate change, safeguard ecosystems, and preserve a

livable planet for future generations.
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b) Acid Rain

Acid rain, a detrimental environmental condition, is primarily caused by the
combustion of fossil fuels (coal, oil and natural gas). Burning them releases
sulfur dioxide (SO:) and nitrogen oxides (NO:) into the atmosphere. These
chemicals react with water vapor and other atmospheric constituents and are
converted into sulfuric acid, nitric acid and other acidic pollutants, such as
sulfates and nitrates. As they are very soluble in water as well, such
compounds will mix with clouds and descend to the surface of the earth in the
form of acid rain. In many instances, pollutants settle in dry form as acidic
deposits, subsequently infiltrating soil and water sources. Acid rain has a
substantial impact on ecosystems, including polluting natural resources and
destroying manmade structures. Soil degradation is one of the most critical
impacts of acid rain as it leaches important nutrients and minerals needed for
plant growth. Moreover, acid rain removes naturally present toxic elements
such as aluminum in soil, contaminating groundwater and making it unfit for
drinking. This pollution deals a blow to aquatic ecosystems, too. Lakes and
rivers are becoming more acidic, putting aquatic plants, fish, and other
organisms whose survival depends on a balanced pH level at risk. Such
changes are intolerable for many freshwater species, with loss of biodiversity

and collapse of ecosystems.

Acid rain not only impacts nature but also adversely affects wildlife and
entire ecosystems. But the negative impacts of vegetation health are more
complex and can cause disruptions upward through the food chain to animals
that rely on plants as a food source. Also, acid rain can damage human-
manufactured structures especially stone and metal buildings, bridges, and
historic monuments. Acidic pollutants corroding lime and marble have also
led to the damage of famous monuments as the Taj Mahal in India and the
Parthenon in Greece. Just like buildings, metal accumulates rust, which leads
to money loss and increased maintenance costs for vehicles, bridges, and other
infrastructure. Acid rain is also a major threat to human health. This worsens
air quality and causes respiratory diseases like asthma, bronchitis, and lung

infections. Because of long exposure to acidic pollutants, those people who
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susceptible to certain illnesses, such as eye irritation and skin diseases.

Acid Rain Pathway
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Figure 3.4: Acid Rain Pathway
Solutions to Acid Rain

Acid rain is a dangerous environmental hazard but effective control measures
can reduce its effect. One of the main solutions is to cut emissions of sulfur
dioxide (SO2) and nitrogen oxides (NO:), which are the main contributors to
acid rain. We must stop burning fossil fuels and transition to renewable
energy sources like solar, wind, and hydropower. For example, industries can
use pollution control devices like scrubbers that remove dangerous emissions
from smokestacks to capture pollutants before they enter the atmosphere.
Governments and policymakers should be stricter with regulations on
industrial pollution and promote the use of clean energy technologies. Air
pollution can be further reduced PTAs need to launch public similar
awareness campaigns to educate people about acid rain and promote
ecofriendly practices like conserving energy and planting trees. These steps
should be taken to preserve our environment from the destructive effects of
acid rain and defend a healthier future for every living organism.
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c) Ozone Layer Depletion

The depletion of ozone layers is one of the deadliest threats to our
environment, one of the factors of global warming. Ozone is formed when
sunlight interacts with oxygen molecules to create the ozone layer 20 to 50 km
above the Earth. It is a highly toxic gas with a powerful odor but has an
important role in the upper atmosphere — it protects life on the Earth. It
protects us from the harmful ultraviolet radiation (UVR) emitted by the Sun
in the form of high-energy electromagnetic waves that can be detrimental to
health and cause serious problems in engineering science. Persistent,
excessive exposure to ultraviolet radiation can harm the respiratory system,
contributing to diseases like asthma and bronchitis, and disrupting ecosystems
and agricultural production. Research from 1970s science confirmed for the
first time that (CFCs — used in almost everything from refrigerators to
aerosol sprays to air conditioners) are among the deadliest contributors of the
destruction of the ozone. These compounds release chlorine atoms high in the
stratosphere, which dismantle ozone molecules, resulting in a slow diminution
of that protective barrier. Specifically, satellite instruments began to detect
large reductions in ozone concentration over Antarctica and Australia — an
area commonly referred to as the ozone hole. This depletion makes it possible
for increased amounts of UV radiation to reach the ground surfaces of Earth,
causing increases in skin cancer, cataracts, and trainer immune system

diseases.

Solar ultraviolet
A (UV) radiation

stramsPhere

“Good® 0zone hore protects organisms
from hasmiful UV radiation

Figure 3.5: Ozone Layer Depletion
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Apart from the threat to human health, ozone depletion also has serious
implications for agriculture and biodiversity. Delivery of too much ultraviolet
creates crop damage, which if this was a miracle round will let to global food
security. It also hinders the growth of phytoplankton in oceans, a base for the
marine food chain. UV irradiation also promotes the breakdown of different
materials such as most widely known plastics, wood and rubber, making
infrastructure and products less durable. CFCs and other dangerous chemicals
are also critical to build ozone depletion. The global community has
responded to the urgency of the problem: The Montreal Protocol resulted in
the phase-out of CFC production. But not only CFCs: other substances (like
industrial bromine), halocarbons, and nitrous oxides caused by fertilizers are
responsible for destroying ozone, too. Policies that reduce industrial
emissions, such as0890 (eco-friendly refrigerants) and sustainable farming
practices could all help protect the ozone layer. We can also minimize ozone
depletion and protect life on earth through stricter environmental policies and

promoting public awareness.
d) Nuclear Accidents and Holocaust

Nuclear energy is one of humanity’s most promising technological
achievements, but it carries enormous dangers when things go wrong. Every
single nuclear accident, no matter how slight, might enter into the list of
disasters that end, for years, with catastrophic consequences. That is because
nuclear devices are made of radioactive elements that emit harmful radiation,
causing serious environmental pollution. These radioactive emissions create
thermal pollution and hazardous by-products with deadly impacts on human
health, ecosystems and the atmosphere. Nuclear accidents have a long-term,
devastating impact; they may cause illnesses like cancer, genetic disorders,
birth defects and premature death. Some of the most catastrophic nuclear-
related disasters include the Bhopal Gas Tragedy (1984), the Three Mile
Island reactor failure (1979) in the U.S., the Mount Pinatubo volcanic eruption
(1991), and the Chernobyl nuclear disaster (1986). These incidents caused
great loss of human lives, environmental pollution, and grave long-term
health effects on the victims. The Chernobyl disaster, for example, spewed

massive amounts of radiation into the air, resulting in deformities and cancers,
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and contaminating land and water, making vast areas uninhabitable for

generations.

In general, a nuclear holocaust means mass destruction by nuclear weapons.
The most infamous of these was in Japan during World War 11, the bombing
of Hiroshima and Nagasaki in 1945. The United States unleashed two nuclear
bombs, which killed hundreds of thousands instantly and condemned many
more to die of radiation poisoning, cancers and genetic disorders. Survivors
and their descendants still face severe health complications decades later.
This tragedy illustrated the incredible destructive power of nuclear devices,
leading to worldwide fears of their use and spread Environmental/cultural
significance: A major driving force behind both the arms control and nuclear

disarmament movements.

Figure 3.6: Nuclear accidents

And yet nuclear weapons are still tested and stockpiled, despite their risks
being thoroughly documented. Nuclear tests have been conducted by
countries, including the United States, China, Russia, Britain, France and
India, causing fears of another nuclear disaster. Only strict international
regulations and disarmament efforts can prevent nuclear catastrophes. Nuclear
energy must be approached with both caution and responsibility; the risks
associated with nuclear energy can be greatly mitigated with more sustainable
energy alternatives and increased and improved safety protocols for existing
nuclear energy plants. Global policies that ensure that nuclear technology is
used in a responsible manner, without putting future generations at risk, were

found in lessons learned from past disasters.
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Case Study 1: The Bhopal Disaster

The Bhopal gas tragedy is considered to be one of the biggest industrial
catastrophes ever. Union Carbide India Limited (UCIL) had a chemical plant
in Bhopal, Madhya Pradesh, for only 15 years (1969-1984), but its disastrous
legacy is still affecting the city. On the night of December 2—-3, 1984, one of
the worst industrial disasters occurred, releasing methyl isocyanate (MIC) and
other toxic chemicals into the air. More than half a million people were
exposed to the poisonous gas, which led to thousands of immediate deaths and
led countless others to develop long-term health complications such as
respiratory disorders, blindness, cancer and birth defects. The aftereffects of
the tragedy linger decades later. Survivors still suffer from serious health
problems, and the plant’s contamination has leached into the land and water.
A 2009 study published by the Centre for Science and Environment found that
soil and groundwater near the abandoned Union Carbide site was extensively
contaminated. Toxic chemicals continue to seep into the environment and
affect generations of residents. The Bhopal disaster remains a tragic reminder
of the need for industrial safety, corporate responsibility and environmental
accountability.

3.7 WASTELAND RECLAMATION

According to the National Wasteland Development Board (NWDB),
wasteland is defined as land which has been degraded, but which can be
vegetated with reasonable effort. Currently, most of the land is underutilized
or eroding/scattered because of improper irrigation/salt water or natural
causes. As the world population has had massive growth, so has the demand
for land. Although high-rise buildings and urban expansion have taken place,
land is still a valuable commodity. These lands cover large areas but are often
classified as wastelands owing to factors such as improper soil conditions,
human negligence, and industrial dumping, said the study. Take urban areas,
for example, where acres of land may be allocated over the years to serve as
landfills. These sites without intervention turn out to be extremely toxic to an

extent that the land will not be useful for any productive use. But with
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targeted action, this wasteland can be reformed into agricultural, forestry and

urban land, serving nature and humanity.
Extent of Wasteland in India
As of 2011, India had a total land area of 328 million hectares, out of which:
e 51% was agricultural land,
e 4% was pasture land,
e 21% was forest land,
e 24% was categorized as wasteland.

This 24% represents a significant portion of India’s total land area.
Reclaiming this land is essential, provided it does not negatively impact the

people utilizing it.
Types of Wastelands in India

Wastelands in India fall into various categories, including:

Ravines and gullies

o Uplands with or without scrub

o Waterlogged and marshy lands

« Saline and alkaline lands (coastal & inland)
o Lands under shifting cultivation

o Degraded forest lands

e Industrial and mining wastelands

o Barren rocky or stony areas

e Snow-covered or glacial regions

While some wastelands cannot be reclaimed, many can be restored with
proper techniques, turning them into valuable resources for agricultural,

ecological, and economic purposes.
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The primary causes of wasteland formation and land degradation include:

1.

Over-cultivation — Continuous farming exhausts the soil’s fertility,

preventing natural nutrient replenishment.

Deforestation — Cutting trees for fuel, timber, and urban expansion

reduces vegetation cover, leading to soil erosion and land degradation.

Shifting cultivation — Temporary farming methods deplete the soil,

leaving it barren.

Overgrazing — Excessive grazing by livestock damages vegetation,

preventing regrowth.

Improper irrigation practices — Poor drainage leads to waterlogging

and salinity issues, rendering land unusable.

The Need for Wasteland Reclamation

Reclaiming wasteland has numerous benefits, including:

Providing a source of income for rural communities.

Ensuring a constant supply of fuel, fodder, and timber.

Restoring soil fertility by preventing erosion and conserving moisture.
Maintaining ecological balance by increasing forest cover.

Improving local climatic conditions and supporting biodiversity.

Methods of Wasteland Reclamation

Wastelands can be classified into three categories based on difficulty of

reclamation:

1. Easily Reclaimable Wastelands — This land can be reclaimed for

agriculture with leaching of salt content, gypsum, compost, potash, and

urea, and planting crops that improve soil quality.

2. Reclaimable with Some Difficulty — This type of land is best suited for

agroforestry where trees and crops are grown within a sustainable system.

Soil health is ultimately restored at the same time as agricultural

productivity is supported at lower maintenance than pure agriculture.
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3. Reclaimable with Extreme Difficulty — Severely degraded lands, for
example, high salinity and alkalinity lands can be used very high
management intensity forestry or ecosystem restoration. Certain plants
(like Eucalyptus, Prosopis, and Acacia nilotica) do not thrive on very
alkaline soil. But research shows that trees grow better, and the ecosystem
strikes back with blush when soil is mixed with gypsum, manure and local
flora.

3.8 CONSUMERISM AND WASTE PRODUCTS

A consumer is someone who purchases goods and services for personal use.
The highest consumption per species remains for humans. Animals and plants
consume only what they need, and humans take more than they require by
greed. This overconsumption throws nature’s balance off. Plants take in only
the light they need to photosynthesize and goats eat as much grass as they
need to fill their bellies. Yet humans consume beyond the basic needs,

causing over-extraction of resources.
Understanding Consumerism

Consumerism is the repeated purchase of goods; usually without much
thought to whether you need it, whether it’s going to last or whether you’re
going to hurt the environment. My vision has less to do with providing basics,
and more to do with making fashion statements, treating oneself to luxury or
fulfilling psychological needs. Marketing strategies, social trends, and
emotional influences drive consumerism, reinforcing the cycle of habitual

consumption and waste generation.
There are two main types of consumerism:

1. Overpopulation-Driven ~ Consumerism —  (LDCs), where
overpopulation drains overworked resources which gives rise to
poverty, malnutrition, and shortening of longevity due to spiking
demand.

2. Consumption-Driven Consumerism — More common in MDCs
where resource consumption is high, causing waste generation and

environmental harm.
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The Impact of Consumerism

Modern consumerism encourages manufacturing luxury goods and non-
biodegradable products, some of which require years to decompose. More
consumption means more pollution, more waste. The environmental footprint

of consumerism can be calculated using the formula | =P x A x T, where:

e P =Population
o A =Affluence (per capita consumption)

e T =Technology (methods of production and waste management)

For example, even though there were economic recessions, consumer
spending in India showed a high hike from 4,469.88 billion INR in 2004 to
15,338.82 billion INR in 2014. Consumer spending drives economic growth
to be sure, but it generates a lot of waste, especially in packaging materials
and manufacturing waste. The more we purchased, whether we needed
something or not, the more resources were consumed, the more waste was
produced. Although USA represents only5% of the global population, it
consumes already 30% of the world’s resources. In the last 30 years, almost a
third of the natural resources of Earth have been consumed because of the

demand of consumers.
Controlling Consumerism and Waste

Actions to combat the negative effects of consumerism need to be enacted on

various levels:

1. Population Control — Slowing population growth reduces consumption
and waste generation.

2. Consumption Control — Mindful consumption can help in substantial
waste reduction. For example, in certain places, banning plastic straws
and/or plastic bottles and encouraging the use of reusable products have
been successful.

3. Technology Regulation — Discontinuing superfluous supplies and
replacing it with sustainable options can inhibit environmental

devastation.
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Slowing population, however, is a difficult task. While consumption habits
may change somewhat, they will not stop unless we have much stricter laws
making it illegal to buy and use such products. Such organizations, both
governmental and non-governmental alike, will need to work with industry to

ensure the right balance is struck.
Minimizing Waste

Waste minimization refers to the techniques used to reduce the production of
harmful and persistent waste and the promotion of sustainable societies. This

involves:
e Product Redesign — Creating products that are less harmful.

e Resource Optimization — Efficient usage of materials to avoid

wastage at the time of production.

o Reuse of Scrap Materials — Adding production waste to the

manufacturing process.

e Waste Exchange — One industry’s waste becomes another’s raw

materials.

Paper mills recycle damaged rolls, for example, and plastic manufacturers put
off-cuts back into new products. Furthermore, maximizing fabric utilization in
clothing manufacturing not only minimizes textile waste, but also averts
unnecessary accumulation in landfills. Following one or more of these
practices will greatly reduce waste and energy use across industries. The
entire workforce is supposed to have a say in, and a voice in the decisions that
are made within the sustainable management teams (production processes

that minimize harmful processes to the environment).
MCQS

1. Which of the following is a major concern in urban areas related to
energy?
a) Overuse of fossil fuels
b) Increasing energy efficiency

c) Reduced access to renewable energy
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d) All of the above

. What is the primary goal of water conservation?

a) To increase water availability
b) To prevent over-extraction of groundwater
c) To reduce water wastage

d) To encourage industrial water usage

. Which method is commonly used for rainwater harvesting?

a) Groundwater extraction
b) Water filtration
c) Rooftop collection and storage

d) Desalination

. Watershed management is primarily aimed at:

a) Protecting soil erosion
b) Enhancing agricultural productivity
c) Managing water resources in a specific area
d) Reducing air pollution
Resettlement and rehabilitation of people affected by environmental
changes are typically focused on:
a) Education and employment opportunities
b) Financial compensation only
c) Ensuring safe living conditions and restoration of livelihoods

d) Displacement prevention

. Which of the following is an environmental ethical issue?

a) Overfishing in oceans

b) Deforestation

¢) Pollution due to industrial waste
d) All of the above

. What is a significant effect of global warming on the environment?

a) Rising sea levels
b) Increased biodiversity
c) Improved air quality

d) Stabilization of weather patterns
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8. Which of the following contributes to the depletion of the ozone layer? Social Issues
a) Greenhouse gases Envir::gﬂg;let
b) Chlorofluorocarbons (CFCs)
¢) Solar radiation
d) Methane emissions
9. Wasteland reclamation involves:
a) Increasing the urban population
b) Restoring degraded land for productive use
c) Managing water resources
d) Promoting urbanization
10. Which of the following is a significant consequence of excessive
consumerism?
a) Improved environmental sustainability
b) Increased waste generation and pollution
c) Economic growth in underdeveloped areas
d) Enhanced recycling practices

LONG ANSWER QUESTION

1. What are the primary urban problems related to energy consumption?
2. How does rainwater harvesting contribute to water conservation?

3. What are the key steps involved in watershed management?

4. What are the challenges associated with the resettlement and
rehabilitation of displaced people?

What is environmental ethics, and why is it important?

What are the primary effects of global warming on the environment?
How does acid rain form, and what are its impacts?

What is the significance of ozone layer depletion, and what causes it?

© o N o !

What is wasteland reclamation, and why is it necessary?
10. How does consumerism contribute to environmental pollution and

waste generation?
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CHAPTER 4 ENVIRONMENT PROTECTION ACTS AND

LEGISLATION

Structure

4.1
4.2

Key Environmental Laws And Acts

Issues In Enforcement Of Environmental Legislation

4.1 KEY ENVIRONMENTAL LAWS AND ACTS

Environment Protection Act (1986)

The Environment Protection Act was introduced for the protection and

improvement of the environment to fill in the existing gap in various laws and

to consolidate them as a single environmental statute. The Act was enacted in

1986 and empowers the Central Government to do all that is necessary to

protect the environment, prevent pollution and improving the environment.

For a more complete definition here is what the Environment Protection Act

states; “The expression “environment” includes water, air, land and the

relationship which exists among and between, human beings, other living

creatures, plants, micro-organism and property.” “Environmental pollution” is

any substance, solid, liquid, or gaseous, in such concentration that it is

harmful to the environment.

Key provisions of the Act include:

1.

Nationwide Programs: Establishment and implementation of national

programs for the prevention, control, and reduction of pollution.

Environmental Standards: Based of quality standards in respect

with the environment.

Accident Prevention: Establishing procedures and safeguards to
avoid accidents.

Prohibited Areas: Identification of areas where pollution producing

activities are restricted.

Inspection and Enforcement: You have the authority to inspect

premises, equipment, processes and materials for pollution control.
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6. Information Sharing: The gathering and dissemination of information

pertaining to environmental pollution issues.

7. Guidelines and Manuals: Preparation of manual and guidance for

pollution control measures.

Violation of the provisions of this Act or rules thereunder is punishable with
imprisonment. Furthermore, the National Environmental Tribunal Act (1995)
was also enacted to provide for strict liability for damages resulting from
accidents occurring while handling hazardous substances. It builds upon the
Environment Protection Act provisions by ensuring individuals and

organizations are held accountable for environmental destruction.

These acts lay the groundwork for environmental protection and conservation

in India.
a) Air (Prevention and Control of Pollution) Act

The Parliament enacted the Air (Prevention and Control of Pollution) Act
under Article 253 of Indian Constitution for giving effect to the decisions
taken at the Stockholm Conference on the Human Environment in 1972. The
Act entered into force in 1981, with the intention of preventing, controlling

and abating air pollution.
The primary objectives of the Act are:

e Prevention and Control of Air Pollution: Prevention and Control of
Air Pollution: The word "air pollutant” means any solid, liquid, or
gaseous substance (including noise) in the atmosphere which is harmful
for human beings, other living creatures, plants, and property and which

the ambient air becomes harmful.

o Establishment of Pollution Control Boards: The Act provides for the
establishment of the Central and State Pollution Control Boards for the
implementation of the provisions made in the Act. They are given the
authority to enforce the Act and its goals.
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Environmental e Pollution Control Boards (PCBs): The boards measure pollution
Studies . . . . .
levels in the atmosphere and ensure compliance with air quality

standards.
Powers and Functions of the Central and State Boards:
Central Boards:

e Advise the Central Government on matters related to air quality
improvement.

« Coordinate activities between State Boards and resolve any disputes.

« Provide technical assistance to State Boards.

o Collect, compile, and publish air pollution data.

o Establish air quality standards.
State Pollution Control Boards:

o Develop comprehensive programs for air pollution prevention,
control, and abatement.

o Gather and disseminate information on air pollution.

o Organize training and public education programs to raise awareness

about air pollution prevention and control.
b) Water (Prevention and Control of Pollution) Act

The main goal of the Water Act of 1974 is to eliminate and control water
pollution. In order to do this, both the Central and State Governments have
formed Pollution Control Boards that keep a check on water pollution

levels.
Central Pollution Control Board (CPCB)

A ministry working group into which the MOEF (the Ministry of
Environment and Forests) heals the pseudopods of nephron, experts in the
urbanites of air and water pollution. Its responsibility is to defend the
interests of industry, agriculture, fisheries, trade, etc. The major functions
performed by the CPCB are:

e Advises the Central Government on matters related to water pollution

prevention and control.
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Coordinates activities between State Pollution Control Boards and

resolves disputes.
Provides technical assistance and guidance to the State Boards.

Plans and organizes training programs for the prevention and control of

water pollution.
Runs awareness programs through mass media.

Collects, compiles, and publishes technical and statistical data related to

water pollution.

Sets and modifies water quality standards.

State Pollution Control Boards (SPCB)

Planning comprehensive programs for pollution prevention in the State.

Advising the State Government on matters of water pollution control and

abatement.

Collecting and disseminating information related to water pollution.
Encouraging and conducting research related to water pollution.
Organizing training for personnel involved in water pollution control.
Setting and modifying water quality standards.

Developing cost-effective and reliable methods for effluent treatment and

sewage utilization in agriculture.

Establishing laboratories for the analysis of water samples from streams,

wells, sewage, or trade effluents.

Yeah, the Water Cess Act of 1977 (the Cess Act) amended in 1988 provides
for a tax or cess to be levied on water consumed by certain industries and
local authorities. In order to utilize the funds generated through the water cess
systematically to avoid and control water pollution, this tax is intended to be
carried out so that central and state pollution control boards can appropriate
them. There are penalties on activities that cause water pollution.
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¢) Wildlife Protection Act

Passed in 1972, The Wildlife Protection Act protects the habitats of Wild
Animals, Birds and Plants. The Act is primarily concerned with the
proclamation and notification of National Parks and Wildlife Sanctuaries, and
it establishes the machinery for the protection of wildlife at the state level.
The Act’s key provisions include:

The establishment of National Parks and Wildlife Sanctuaries.

The creation of Wildlife Advisory Boards for wildlife management.
« The prohibition of hunting animals listed in Schedules | to IV of the Act.

e A broad definition of animals, which includes amphibians, birds,
mammals, reptiles, and their young, as well as their eggs in the case of
birds and reptiles.

e The first comprehensive listing of endangered species and the prohibition

of hunting them.
e Aban on the trade and commerce of animals listed in the schedules.

Amendments were made to the Act in 2002 and later in 2013 adding new
terminologies, like prohibiting local communities from using resources
commercially and forming Community Reserves. The 42nd Constitutional
Amendment, 1976 further fortified this movement in favor of the protection of
the environment by also including the conservation of forests and wildlife in
the Directive Principles of State Policy. It also enjoined every citizen as a
fundamental duty to protect and improve the natural environment, including
forests and wild life. The State Governments have the power to declare any
area of ecological importance as a sanctuary or national park for the purposes
of protecting, propagating and developing wildlife and its environment.

The wildlife protection policy addresses the following key areas:
1. Formulating the National Wildlife Action Plan.
2. Establishing National Parks and Sanctuaries.

3. Developing eco-development plans for these protected areas.
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4. ldentifying bio-geographical zones across the country.

5. Ensuring the full rehabilitation of displaced tribal populations due to the

creation of protected areas like national parks and tiger reserves.
6. Maintaining ecological corridors between protected areas.
d) Forest Conservation Act

The Forest Conservation Act (1980) was the first major step towards the
protection and preservation of India’s forests and natural resources. Prior to
this legislation, one of the main guiding tools to forest governance in India
was the Indian Forest Act of 1927, which conferred on the government the
power to control forest lands and regulate activities such as timber extraction.
But due to increasing concern about the loss of forests and green cover due to
development activities, the Forest Conservation Act was introduced as a
measure to regulate the use and conversion of funded land and ensure more

stringent restrictions on its use.
Key Features of the Forest Conservation Act:

1. Restriction on De-reservation of Forests: The Act prohibits de-
reservation of forests for non-forest purposes except with the approval
from the Central Government. This was important in keeping forest
lands from being converted to agriculture, mining or other industrial

uses that was a common cause of deforestation in previous decades.

2. Control over Non-Forest Activities: The Act bars any non-forest
activity (e.g., agricultural expansion, mining, building dams) in forest
areas without permission from the Central Government beforehand. It
means no damage can be done that will endanger the ecological balance
of the forests.

3. Role of State Governments: The act conferred rights to state
governments to protect and conserves forests, but within a robust
regulatory framework laid down by the central authorities. These
conservation provisions are executed by State Forest Departments

according to guidelines provided by the Central Government.
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4.

Forest Rights Act (2006): In 2006, the Scheduled Tribes and Other
Traditional Forest Dwellers (Recognition of Forest Rights) Act was
passed, known as the Forest Rights Act. This law sought to redress the
long history of denial of land rights to forest-based communities (tribal
people included). (i) The Forest Rights Act recognizes the rights of
certain communities in or adjacent to forests to access and use these

forests sustainably.

Afforestation and Social Forestry: The Forest Conservation Act aimed at
enhancing forest/tree cover in the country through a chain of actions such
as afforestation, reforestation, social forestry programs etc. The objective
was to accommodate the increasing demand for wood products (timber

and fuelwood) without unduly stressing natural forests.

Prevention of Forest Land Diversion: The Act was intended to reduce
the amount of forest land that is diverted to non-forest uses. It imposes a
ban on the handing over of forest land for conversion to agricultural or
industrial land, except when this is absolutely necessary and approved by

the central authorities.

National Wastelands Board: The other significant feature of the Forest
Conservation Act was the establishment of the National Wastelands
Board. The board guides the development of wastelands into fruitful and
forested areas. And these wastelands can be rehabilitated, through
afforestation, that would serve conservation purpose, he said.

Penalties for Offenders: Stricter Penalties were also administered
through the act which included illegal loggers, forest fires, and violation of
land encroachment. Those charged are liable to serve time in prison and

pay fines for actions that negatively impact forest ecosystems.
Significance of the Act:

Environmental Stability: The Forest Conservation Act prevented a
significant ecological imbalance by restricting human activities, which
could otherwise lead to the devastation of ecologies. Forests are needed to

create biodiversity, and prevent soil erosion and water cycle regulation.
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« Wildlife Protection: Forests are home to a variety of flora and fauna. It
guaranteed the protection of habitats for Atlantium species and prohibited
hunting or exploitation of such species.

e Public Participation: Along with the government’s role, the Forest
Conservation Act also intended to promote public participation in forest
conservation efforts. Initiatives like social forestry incentivized local
communities to plant trees, establish green spaces, and adopt sustainable

practices.

« Sustainable Development: Balances the needs of economic development,
like industries (Agriculture, mining, forest products) with the need for
sustainable development Sustainable Forest management practices were
encouraged to continue to meet the needs of local communities while

ensuring that forest resources were protected for future generations.
Challenges and Amendments:

Though the Forest Conservation Act was a major advance, implementation
and enforcement have always run aground. Illegal logging, encroachments on
forest land and conflicts between development projects and conservation
needs are still in flux. With the 42nd Constitutional Amendment (1976),
forests were removed from State List and formed a part of the Concurrent
List, resulting in co-shared responsibility of the Central and State
Governments for management of forests. It was also significant as it ensured
that forest conservation would be a national priority and could be coordinated
across the two levels of governance. Enactment of the Forest Rights Act
(2006) tried to resolve decades-old grievances of tribal people and other
forest-dwelling communities with regard to their rights. It acknowledged their
historical right to access land and resources in forested areas with a mining
concession, maintaining a desire to find a balance between conservation

efforts and the want and need of local communities.

The Forest Conservation Act is one of the critical laws under India’s
environmental protection framework. The Act has also played a significant
role in protecting forests, biodiversity, and the livelihoods of those who rely

on forests: regulating the use of forest land and providing for stricter control
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over deforestation. But ongoing efforts in effective implementation,
monitoring, and public awareness are needed to overcome challenges and

bolster forest conservation efforts in India.

4.2 ISSUES IN ENFORCEMENT OF ENVIRONMENTAL
LEGISLATION

India has passed multiple legislations for the conservation and protection of its
natural resources that includes the Environment Protection Act, the Wildlife
Protection Act, the Water Pollution Prevention and Control Act, the Air
Pollution Prevention and Control Act. These legislative changes are critical
steps toward protecting the environment, but the real hurdle is follow-up
enforcement. The existence of laws in itself cannot guarantee the preservation
of nature. However, just passing these laws won't make a difference unless
they are implemented in letter and spirit, which requires a proper mechanism,
efficient officers and public participation. The government alone cannot
address the issue of environmental conservation; it must adopt collective
efforts by government and the intervention of individuals, i.e., citizens
through the organization of individual citizens and NGOs. The greatest
barrier is making sure that these laws and rules are actually implemented.
Poor implementation is the most glaring problem in the enforcement of
environmental legislation. The challenge with environmental laws is there is a
big difference between the law on paper and the law on the ground. This is
due to several factors - bureaucratic holdup, underpowered human resources
and political intermeddling. Furthermore, awareness of the particulars of these
laws is often limited in both the general public and local authorities. More
often than not, even if violations are detected, the gaze is averted on account

of industry clout or vested interests of local political masters.

In order to develop while having the environment as per the development
needs, it is necessary to carry out Environmental Impact Assessment (EIA) for
each individual development project either private or government project.
The EIA is an assessment process that evaluates the potential environmental
impacts (physical, biological, and social) of a proposed project. This is an
indispensable protection in the decision-making process, as it allows the

authorities to assess if a project will bring any significant harm to the
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environment. The project should be granted environment clearance only if the
EIA certifies that it will not affect natural assets like water, soil and air.
Additionally, an environmental impact assessment (EIA) for the land should
include the flora and fauna of the area to determine if sensitive species or
their habitats would be affected. However, despite the need for EIAs, gaps in
the system have allowed environmentally destructive projects to avoid
scrutiny. The projects are getting cleared without even proper EIA report
submissions or once cleared the reports are being manipulated. The failure of
this already faltering process undermines the credibility of the system and
fuels the cycle of nature degradation by promoting unsustainable
development practices. It is the responsibility of the Ministry of Environment
and Forests thus MOEF has to provide environmental clearances for the
projects. The process of getting those approvals can be slow, and it lacks
transparency. The Ministry should issue permission for the project to exist
only where the Environmental Impact Assessment does not assure irreversible
damage to that environment. For instance, it must assess the effect on
biodiversity, the destruction of ecosystems or the pollution of natural
resources like air, water and soil. It will also have to specify any conditions
required to mitigate adverse impacts like compensatory afforestation or

pollution control.

The State Pollution Control Boards (SPCBs) also play a local guardian role
under environmental laws. But the SPCBs are often low on resources and
authority to act against violators. Due to lack of local funding, corruption, or
political will, compliance with pollution standards is often poorly enforced at
the local level. Public hearings for projects, especially for those that require
resettlement, is also a necessary part of the clearance process, but these hardly
occur effectively, or the views of the affected communities are not given
serious consideration. Abuse of these rights threatens the development of a
system of mutual respect for the rights of indigenous people and local
communities. Though laws like the Land Acquisition Act stipulate payments
for those whose land is acquired for development, in reality, compensation is
often meagre. Communities whose livelihoods rely on forests or other natural

resources are often displaced without effective resettlement options, creating
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more poverty and social unrest. Effective enforcement of environmental
legislation also includes equitable distribution of resources, fair compensation,

and environmental justice for impacted communities.”

It cannot be overemphasized how important public involvement is in
enforcing environmental laws. To guarantee the nation's resources are safe
and they need to be involved. Each person is entitled and obliged to inform
the authorities about violations of the environment. Raising awareness and
pressuring authorities to act has also been successful through public
movements and collective actions. The above movements like Narmada
Bachao Andolan, Silent Valley Project and its watch dog Narmada Yatra and
Athirappilly hydroelectric project, are successful examples of how people
agitate to preserve Nature. Using collective actions to hold bad actors
accountable can highlight deficiencies in existing law and ensure proper

enforcement.

We will mention at the individual level, some actions that contribute to the

enforcement of environmental laws and their protection. These include:

1. Being frugal: People should only purchase what they need and not
indulge in excess shopping. By consuming with care, people can decrease

the need for more resources and help cut down on waste.

2. Being efficient: Supporting legislation and nonprofit organizations
focused on energy efficiency, and making an effort to use all resources
efficiently in everyday life, can minimize the environmental consequences

of human activity.

3. Being a recycler: Supporting and participating in recycling initiatives and
purchasing products manufactured from recycled materials helps reduce

waste and minimizes the depletion of natural resources.

4. Supporting renewable resources: Transitioning towards renewable
energy sources such as our most commonly known, solar/wind and

hydroelectric plant.
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5. Restoring damaged ecosystems: Another effective thing to do is to
establish restored ecosystem sites by adopting those damaged ones
through human activity, in order to rehabilitate the environment to its

natural state.

We are not just the authorities/ government that enforce environmental laws.
It is up to every citizen to contribute towards the protection of the
environment, and act together. Environmental laws are usually well-written;
the problem is with enforcement and that is due to lack of resources and the
involvement of vested interests as well as the challenges of enforcement at
the grass roots level. However, if there is active public engagement and better
enforcement of existing rules, along with a strong commitment to
environmental justice, India can demonstrate that it will conserve its natural
resources for future generations. Together; through individual actions,
collective responsibility, and a commitment to sustainable development, we

can build a cleaner, greener, more sustainable world.
MCQS

1. Which of the following Acts is focused on controlling air pollution in

India?

a) Water (Prevention and Control of Pollution) Act
b) Air (Prevention and Control of Pollution) Act
c¢) Wildlife Protection Act

d) Forest Conservation Act

2. Which of the following is a key objective of the Water (Prevention and
Control of Pollution) Act?

a) Conservation of forests
b) Control of water pollution
c) Protection of wildlife

d) Control of air pollution
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Environmental 3. The Wildlife Protection Act of 1972 primarily aims to:
Studies

a) Regulate forest conservation

b) Prevent illegal hunting and trade of wildlife

c) Control water pollution

d) Ensure the prevention of deforestation

4. Which Act regulates the conservation and preservation of forests in

India?
a) Air (Prevention and Control of Pollution) Act
b) Forest Conservation Act
c¢) Wildlife Protection Act
d) Water (Prevention and Control of Pollution) Act
5. The Forest Conservation Act of 1980 primarily addresses:
a) Prohibition of forest land diversion for non-forest purposes
b) Regulation of water resources
c) Protection of endangered species
d) Forest biodiversity conservation

6. Which of the following is an issue related to the enforcement of

environmental legislation?

a) Availability of clear and sufficient laws

b) Public awareness and participation

¢) Inadequate resources for enforcement agencies

d) All of the above
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7. What is the role of the Environmental Impact Assessment (EIA)

under environmental legislation?
a) To grant final clearance for all development projects

b) To assess the potential environmental effects of a project before it is

approved
c¢) To manage waste disposal systems
d) To create wildlife sanctuaries

8. Which of the following is NOT a reason for ineffective enforcement of

environmental laws?
a) Lack of public awareness
b) Inadequate manpower for enforcement
c) Political will to implement laws
d) Bureaucratic inefficiency

9. Which of the following environmental laws mandates clearances for

both 'greenfield' and 'brownfield’ projects?
a) Water (Prevention and Control of Pollution) Act
b) Wildlife Protection Act
¢) Environmental Impact Assessment (EIA) process
d) Forest Conservation Act

10. Which of the following is an example of collective public action to

enforce environmental legislation?
a) Air pollution control measures by industries
b) Narmada Bachao Andolan
¢) Establishment of pollution control boards

d) Wildlife conservation efforts by the government
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LONG ANSWER QUESTION

1.

10.

Explain the key provisions of the Air (Prevention and Control of
Pollution) Act, 1981. How does this Act contribute to the prevention and
control of air pollution in India?

Discuss the objectives and provisions of the Water (Prevention and
Control of Pollution) Act, 1974. What measures does the Act propose to
prevent and control water pollution in India?

Describe the key features of the Wildlife Protection Act, 1972. How does
the Act help in protecting wildlife and their habitats in India?

Explain the significance of the Forest Conservation Act, 1980, in
protecting forests and regulating deforestation in India. What are its key
provisions?

What are the main challenges in the enforcement of environmental
legislation in India? Discuss the role of government bodies, NGOs, and
the public in overcoming these challenges.

Evaluate the role of the Environmental Impact Assessment (EIA) process
in ensuring that development projects do not harm the environment. How
does the EIA process integrate environmental concerns into the planning
of such projects?

Discuss the amendments made to the Forest Conservation Act in 1988.
How do these amendments enhance the protection of forests in India?
What are the issues in the implementation of the Water and Air Pollution
Prevention Acts in India? How do these issues affect the effectiveness of
environmental protection efforts?

Explain the importance of public participation and awareness in the
enforcement of environmental legislation. Discuss some examples where
public participation has played a critical role in protecting the environment
in India.

Analyze the impact of environmental legislation, such as the Wildlife
Protection Act and the Forest Conservation Act, on the conservation of
biodiversity in India. How have these Acts contributed to preserving

endangered species and ecosystems?
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CHAPTER 5 PUBLIC AWARENESS AND HUMAN
WELFARE

Structure

5.1 Human Population And The Environment

5.2 Environment And Human Health

5.3 Human Rights And Value Education

54 Health Issues

55 Role Of Information Technology In Environment And Human
Health

5.1 HUMAN POPULATION AND THE ENVIRONMENT

As the human population has grown, the availability of natural resources,
biodiversity, and ecological balance have been disrupted, causing various
impacts on the environment. With the world population growing, the need for
basic necessities food, water and energy rises, resulting in environmental
crises like deforestation, pollution and climate change. It's important to note
that population growth differs greatly between different parts of the world;
developed countries tend to have lower rates of growth, largely because of
advances in healthcare, education, and family planning, while developing
countries often experience exponential growth due to high rates of birth and
lower use of contraception. This variation in consumption patterns influences
resource use patterns, with industrialized countries harnessing a
disproportionate share of resources, whilst developing nations find it difficult
to satisfy the basic requirements of a burgeoning population. Thus,
sustainable developmental strategies have become important to keeping a
balance between the needs of the human population and that of the

environment, owing to population pressures on natural resources.

In the face of significant population growth, governments have put in place
population policies and efforts like family welfare programs to try to stabilize
population growth. Family planning programs in many countries support
contraceptive use, advocate maternal healthcare, and educate people about the
advantages of smaller families. For example, there are one of the many family
welfare programs being undertaken in India to contain population growth

through education and healthcare approaches. Other countries have adopted
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approaches that suit their socio-economic and cultural contexts in similar
ways. Population will effectively reach balance when the government and
society cooperatively manage achievable sustainable living and resources
consumption. Human Population Growth: A growing concern for
environmentalists as they work to balance human development and

environmental protection.
Population Growth and Variations Among Nations

As the human population of the world has been growing, the demands and
impacts on the earth and its resources have become unprecedented. Today, the
number is above 8 billion, and estimates show no sign of slowing for decades
to come. This pace of growth risks exceeding the planet’s capacity to deliver
critical resources food, water and energy resulting in global environmental
devastation. The uncontrolled growth of human population is contributing
towards loss of biodiversity, air pollution, water pollution, soil erosion,
deforestation, etc. Also, fossil fuel reserves are running out at alarming rates,
raising fears of energy shortages. Man-made climate change from industrial
greenhouse gas emissions compounds the difficulties of population growth,
such as rising sea levels, extreme weather events and loss of habitat. But
population growth is not uniform throughout the world. Country differences
are large, with developing countries growing much faster than developed
countries. Population growth historically occurred slowly enough for
ecosystems to adapt. However, the pace of human growth in recent decades
outstripped the natural environment's ability to produce new resources.
Approximately 93% of all population growth is in developing countries, and
the global population is already increasing by more than 90 million people
each year. The rapid increase in the population remains a significant
challenge for economic and social development, stretching resources to their
breaking point. Indian, Chinese, and many African states have experienced
crucial life growth — so much so that health, education, and job availability
has not been able to keep up with the population growth. In contrast to that,
developed nations like Japan or certain European nations see population
growth close to 0 or negative, resulting in seniored communities and smaller

workforces.
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The differences in population growth rate are closely associated with
variations in resource consumption and economic development. Even with
smaller populations, developed nations account for an unfairly high
percentage of global consumption. A large proportion of the world’s energy
consumption, carbon emissions, and waste generation takes place in
industrialized countries. On the other hand, in developing countries, where
there are really big populations, there are still poverty, hunger, and lack of
access to such basic things. It gives birth to social and economic tensions
between resource-rich and resource-poor countries. Population growth only
worsens in developing countries, where socioeconomic inequalities increase
the effects of growth. A tiny fraction of imnotdafela enjoy vast wealth and
access to resources, while most of the population exists off of thin air, further
burdening already stressed natural and social systems. Unchecked population
growth has many consequences: it leads to environmental degradation,
depletion of resources. An expanding human population has resulted in habitat
destruction and loss of biodiversity: Thousands of species are threatened to
the brink of extinction from deforestation, pollution and climate change.
Fishing has overexploited marine resources, and agricultural development has
invaded natural habitats. The need for fresh water is increasing, and numerous
areas are already experiencing critical water shortages. Competition for
resources has, in some cases, led to conflict and forced migrations. For
example, tensions in different parts of the world have escalated due to disputes
over water rights, land access and deforestation. Climate refugees those
displaced due to environmental changes are becoming an increasing concern

as environmental conditions deteriorate.

This has led governments and world bodies to finding solutions to tackle
population increase and related problems in an urgent manner. All over the
world, countries have capitalized on this lesson building family welfare,
education, and health policies to stabilize or reduce population growth. Family
planning programs have been instrumental in raising awareness about
reproductive health, access to contraception, and promoting smaller families.
For instance, in India, a major push has been made to promote responsible

family planning and to improve maternal and child health. In much the same
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way, China’s one-child policy, however controversial, reduced population
growth. But population growth reporting isn't just about policies; it's also a
change in the way society thinks. One of the main variables that could
counteract the population growth is Education, especially woman education.
If the female population is educated and drives economy, women have less
children which contributes to low growth rate. Education and Employment: A
Key to Empowering Women and Sustainable Development Moreover,
enhanced healthcare services, particularly in backward and rural regions,
decrease the infant and maternal mortality, thereby contributing to a natural

fall in birth rates.

Likewise, economic development and poverty alleviation are critical to
managing population growth. When people see better economic prospects,
they tend to have smaller families, because they are no longer counting on
many children to support them in old age. Population growth can be
addressed through sustainable development policies that promote equitable
distribution of resources, reduce environmental degradation, and provide
social services. Infrastructure development and urban planning should also be
prioritized to ensure growing populations are accommodated without placing
on the environment. Building out renewable energy capacity, sustainable food
systems, and water management can muscle up our ability to feed a growing
world while shrinking its ecological footprint. To cope with the global
challenges of population projection, international cooperation is a must.
Climate change, depletion of resources and loss of biodiversity are
transnational issues that require collaborative action. To be addressed, the
governments, NGOs, and other international aggressive forces must cooperate
towards systematizing policies for environmental-friendly population
management. Raising public awareness, fostering community engagement,
and promoting grassroots initiatives can further contribute to responsible

resource use and environmental responsibility.
a) Population Explosion — Family Welfare Program

India responded to increasing population by promoting family planning

program, later modified to family welfare program. The slogan “Hum do,
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hamare do” stressed on restricting families to two children. But decades of
work have gotten us here. |1 was looking for the figure of women of
reproductive age (RW) worldwide using contraceptive methods in the year
2000, according to a review in this period there were 600 million women
(57%) of the RW. It was higher for developed (68%) than developing (55%)
countries. Of all contraceptive methods, female sterilization is the most
common method of contraception used in developing countries, followed by
oral contraceptive methods, IUDs and condoms. India and China have the
most successful sterilization programs of any of the developing countries.
Couples should decide on the use of contraception with the help of medically
trained physicians and social workers. The importance of family planning has
to be publicized and the Health and Family Welfare Department and other
government agencies should complement these efforts with education of the
populace. Policy makers, elected officials and the media are also important in
spreading the guidelines of family welfare and the danger of uncontrolled
population increase. Despite the efforts, family planning is often hindered by
cultural and societal barriers. Both misinformation and poor education
prevent many working families from capping their size.” It is crucial for the
government policies, educational programs, and mass communication to
complement each other to ensure right family welfare information is available

free of cost through the healthcare system.
The Growing Challenge of Population and Resources

Resource scarcities will intensify as the world population grows. We will
suffer from water scarcity in massive proportions, with 48 countries expected
to be facing extremely scarce conditions by 2025. Today, waterborne diseases
kill 12 million people a year, while 3 million die from air pollution. The
Green Revolution in the 1960s led to a massive increase in food production,
but at the cost of serious damage to the environment. “We need a sustainable
second Green Revolution to feed our demands for food without the
destruction of forests, rivers and wetlands. The majority of the world’s
population lives in coastal communities that are increasingly facing threats
from climate change and overfishing. Uncontrolled population growth has

caused deforestation and habitat destruction, and accelerated the loss of
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biodiversity and air and water pollution. The environmental costs of
expanding human settlements into forests are long term, but countless

encroachments have been legalized in India.
The Need for Sustainable Development

Energy consumption is escalating due to growing consumer demands with
increasing populations. The result is an endless cycle of waste, pollution, and
more resource depletion. Family Welfare Programs are not only about
controlling the numbers, it also plays a incentivize role in sustaining humanity

and saving Planet Earth.

Planning for the future

How Governments and people from every
community meet challenges such as limiting
population size, protecting the natural envi-
ronment, change their consumer oriented
attitudes, reduce habits that create exces-
sive waste, elevates poverty and creates an
effective balance between conservation and
development will determine the worlds fu-
ture.

The Urban Challenge

Population increases will continue in urban
centers in the near future. The UN has shown
that by 2025 there will be 21 "megacities”
most of which will be situated in developing
countries. Urban centers are already unable
to provide adequate housing, services such
as water and drainage systems, growing en-
ergy needs, or better opportunities for in-
come generation.

Methods of Sterilization

Despite India's Family Welfare Program achieving some success, slowing
population growth is still an ongoing task that could be pursued further until
population stabilizes. The best contraception has a couple’s individual-based
choice backed by informed medical counsels. Sterilization, a permanent form
of birth control, requires a minor surgical procedure. In females, it is done by

tying the fallopian tube, so the ovum does not reach the uterus and tubectomy
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is done. In men, vasectomy involves cutting and sealing tubes that carry Public
sperm, preventing sperm from being released. Both are quick, painless ’,jﬁ”;fﬁ@@;;?j
procedures that can be done in a local anesthesia setting with no significant
postoperative complications. Vasectomy will not make a man impotent; it will
just make his sperm not released. Some more temporary options are also
available. Condoms, put on by men, serve as a barrier preventing sperm from
reaching the ovum. Because of this, copper is used for intrauterine devices
(TUDs) like Copper-T where these small devices are inserted into the uterus.
These do not disrupt a woman’s day. There are also oral contraceptive pills
and injectable drugs to stop fertilization. Some traditional methods of FAM
involve abstaining during the fertile window and withdrawing before

ejaculation, both of which are less effective at preventing pregnancy.
Urbanization

In 1975, just 27% of people in developing countries were urban dwellers. By
the year 2000, this had increased to 40%, and projections indicate that
urbanization will be 56% by the year 2030. The developed world, by contrast,
has long since opened the floodgates of urbanization: around 75% of its

population already lives in cities.

CASE STUDY
Urban Environments

Nearly half the world's population now lives
in urban areas. The high population density
in these areas leads to serious envirenmen-
tal 1ssues.

Today, more than 290 million peopie live in
towns and cities in India. There were 23
metros in India in 1991, which grew to 40
by 2001.

The urban population growth is driven both by rural-urban migration for
better work opportunities and also by natural population growth in the cities.
As towns develop into cities, they stretch outwards, eating up agricultural
land, forests, grasslands, and wetlands, and upwards with the creation of high-

rise structures. This kind of uncontrolled growth results in the disappearance
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of free spaces and green cover, significantly affecting the quality of urban life,
unless proactive measures are taken to maintain them. Sustainable growth
requires effective urban planning. It consists of planned land-usage, slum
housing, water supply and sanitation systems, drainage and waste water
treatment facilities, and public transport systems that result in organized and

livable urban environment.

Unplanned and haphazard growth of urban
complexes has serious environmental im-
pacts. Increasing solid waste, improper gar-
bage disposal and air and water pollution
are frequent side effects of urban expan-
sions.

Although better living conditions can only be achieved by considering all
citizens as active participants in environment management conducting social
hygiene driving civil campaigns across the municipality in order to motivate
people and profit from local enforcement, these rats fall under the license of
local Municipal Corporations. This means making sustainable practices a part
of our daily life. In addition to making environmentally conscious decisions,
all city dwellers can impact city governance. They should preserve green
spaces, parks, and gardens, manage riverbanks and waterfronts, maintain
roadside tree cover, carry out hill slope afforestation and protect architecture
and heritage sites. These are basic things that will eventually lead to more
serious urban problems and ultimately affect the quality of life of its citizens.
Especially with rapid population growth in many cities, expansion is
frequently too quick for urban planners to respond to in an effective manner.

Such challenges require proactive governance and community engagement to

overcome.
.. | Populationin 2001 Projected Population for 2015
Mega City (millions) (millions)
Mumbai 16.5 22.6
Kolkata 133 16.7
Delhi 13 20.9

The small urban centers in India are poised for a growth spurt over the next 20
years with a large number of rural regions being brought under the “urban”

umbrella. The rise in the country’s urban population is estimated at 297
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migration. The pull factor includes jobs and income, education, health care, ;man welfare

and higher standards of living in cities. On the flip side, factors pushing
people away from rural areas include limited employment skills in rural
areas, loss of agriculture land from urbanization and industrialization,
inadequate rural infrastructure, and inadequate rural sustainable development

policies.

Megacities — Over 10 million inhabitants.
1950 - there was only 1 — New York.
1975 - there were 5.

2001 - there were 15 (with Mumbai,
Kolkata, and Delhi, being added to the list
from India).

2015 - there will be 21 megacities.

Cities over 1 million in size:

In 2000 there were 388 cities with more than
1 million inhabitants.

By 2015 these will increase to 554, of which
75% are in developing countries.

force people to migrate. India’s developmental policies have generally
emphasized industrial growth at the cost of agrarian and rural development.

Consequently, this leads to population migration from rural into urban areas.

As population in urban centers grows, they
draw on resources from more and more dis-
tant areas. The "Ecological footprint® cor-
responds to the land area necessary to supply
natural resources and disposal of waste of a
community, At present the average ecologi-
cal footprint of an individual at the global
level is said to be 2.3 hectares of land per
capita. But it is estimated that the world has
only 1.7 heciares of land per individual to
manage these needs sustainably. This is thus
an unsustainable use of land.

Urban centers attract not just because of job availability but also better access

to education and healthcare and higher living standards. Access to clean water
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supply, sanitation and waste management, education and health in India has
seen some of the most developments in urban centres in the last few decades,
despite a focus in policy documents on rural development. Consequently, rural
areas still experience population growth but have not been developing as fast.
This divide is even wider for communities residing in inaccessible forests and
mountainous areas, where development has been almost entirely ignored.
Conventional rural development strategy does not seem appropriate for tribal
population where they largely depend on forest for their livelihood. A model
of development that helped them responsibly extract and use the resources
within their community would suit their needs and aspirations better. In the
end, those people will only decide to stay in their homeland if they can fulfil

as well as maintain a sustainable living.

The wilderness — rural-urban linkage

The environmental stresses caused by urban
individuals covers an 'ecological footprint'
that goes far beyond what one expects. The
urban sector affects the land at the fringes
of the urban area and the areas from which
the urban center pulls in agricultural and
natural resources.

Urban centers occupy 2% of the worlds' land
but use 75% of the industrial wood. About
60% of the world’s water is used by urban
areas of which half irrigates food crops for
urban dwellers, and one third goes to indus-
try and the rest is used for household use
and drinking water.

The impact that urban dwellers have on the
environment is not obvious to them asit hap-
pens at distant places which supports the
urban ecosystem with resources from agri-
cultural and even more remote wilderness
ecosystems.

The share of poor living in cities is growing rapidly, and today one third of
the poor in the world live in cities. They often reside in overcrowded urban
slums, severely lacking in water and sanitation. Those who rent the rooms are

usually clean, but the common areas do not have the necessary infrastructure,
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which increases the risk of unsanitary environments. Then came the
economic crises of the 1990s, which caused urban poverty to spike: many of
the urban poor were laid off as consumption plunged and food prices
skyrocketed. Stable, well-paying jobs are scarcer in urban cores than in past
decades. Around one billion urban dwellers around the world currently cannot
afford a formal place to live and instead reside primarily in slums and
informal settlements made of temporary materials. High-rise buildings, even
those built for low-income groups, generally suffer from high population
densities and poor living standards. The recent earthquakes also devastated
millions of illegal slums in regions where they were built on dangerous
government areas like within the railway tracks, near hill slopes, riverbanks
and marshy areas. Ensuring that the urban poor have ample, legal housing is

still one of the biggest environmental and social challenges we face.

While rural populations have direct access to the surrounding natural
resources (through clean river water, fuelwood, and agricultural produce),
social instability from urban poverty attainment tends to be more severe than
that from sustainable rural-based population attainment. Unlike the rural poor
who can grow their own food, the urban poor must use cash to buy their
necessities. Urban environments also expose them to outdoor and indoor air
pollution. Respiratory diseases and premature death are frontend results of
high levels of particulate matter and sulfur dioxide as a result of industrial
and vehicular emission. Most policies for cleaner air are largely directed
toward outdoor air pollution; however, household air pollution from cooking
with fuelwood fuel, coal and waste materials is also a serious risk to health.
This can be alleviated through the use of smokeless stoves, hoods, and
chimneys. In 2023, our urban populations will experience incredulous growth
and the world is knocked on the head with a potential urban crisis the size of
mount fuji. Increased crime, terrorism, unemployment, and major health and
environmental problems will plague these societies. Action is urgently needed
both in stabilizing population growth and implementing sustainable

urbanization strategies to deal with these challenges.
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5.2 ENVIRONMENT AND HUMAN HEALTH

Pollution, climate change and other environmental problems have a major
impact on human health, which has led to a better understanding of the need
to adopt better environmental management. The environment has also been
shaped due to human activity in several ways, affecting disease patterns
across the globe. Though economic growth is itself sometimes presented as an
indicator of progress; it equates neither with health nor with well-being.
Urbanization and industrialization lead to prosperity, but with it are problems
of overcrowding, inadequate sanitation, a lack of access to safe drinking water
(causing waterborne diseases like infectious diarrhea) and airborne diseases
like tuberculosis. Dense urban traffic worsens respiratory illnesses such as
asthma, while agricultural pesticides have increased food production but also
caused illness among both producers and consumers. Modern medicine has
changed healthcare more than ever, especially through antibiotics, however,
the emergence of bacteria that is resistant to antibiotics has presented new
difficulties. Many drugs also have serious side effects, at times causing harm
similar to the diseases they’re meant to treat. So although lifespans have
increased and infant mortality rates decreased as a result of medical progress,
the population has grown rapidly straining environmental resources even
more. Improvements in health cannot be sustainable unless population growth

is stabilized.
Environmental Health and Its Impact

As Great Impact of environment can lead to greatest Health Hazards, WHO
defines environmental health as Quality of life affecting human health by the
factors of the physical, chemical, biological and social as well as the
psychological environment. It also encompasses the evaluation of, correction
of, and protection against the environmental factors that negatively affect
human health today and in the future. Public health depends on
environmental conditions. Having enough nutritious food, clean drinking
water and safe housing is critical for well-being. Natural disasters —
hurricanes, floods, storms — Kkill people every year, while extreme weather

events, like record-setting rainfall, are a breeding ground for malaria and
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waterborne illnesses. Climate change threatens health on a global scale. Most
nations are struggling to adjust to changing weather patterns as a result of
global warming, leading to erratic storms, droughts that last too long and
rising global temperatures. The phenomenon of El Nifio, for example, has
caused deadly droughts, floods, and epidemics affecting millions around the
world. Building response strategies to address climate related vulnerabilities
is crucial to long-term health security Ecosystem alteration and economic
inequality are tightly coupled. And poor nations typically don’t have the
resources available to enforce the emission reduction measures that are
necessary to counter climate change. This further exacerbated the issue, as
ozone depletion increases exposure to harmful UV radiation, which directly
translates into increased skin cancer and other health problems. Tackling these
issues demands an approach that combines the elements of ecosystem

sustainability with disease and health protection strategies.

CASE STUDY
Bhopal Gas Tragedy

The siting of industry and relatively poor
regulatory controls leads to Ill health in the
urban centers. Acadents such as the Bhopal
gas tragedy in 1984 where Union Carbide's
plant accidentally released 30 tones of me-
thyl isocyanate, used in the manufacture of
pesticides, led to 3,330 deaths and 1.5 lakh
injuries to people living in the area.

The planning of development often overlooks ecological aspects, which has
significant health implications. An increase in industry without corresponding
pollution control and traffic congestion has made urban centres the most
polluted areas. On the other hand, when sustainable development practices
give priority to environmental protection, it also supports public health. The
interdependence of environmental health and human well-being emphasizes
the need for health considerations to be integrated into development

planning—something that is all too often neglected.
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SUSTAINABLE DEVELOPMENT

HEALTHY ENVIRONMENT HEALTHY PEOPLE

Key Linkages between Environment and Health

Waterborne Diseases: Millions of children die every year from diarrhea
caused by contaminated food and water. Waterborne diseases affect
approximately 2 billion people, and more than 3 million children
worldwide die each year from these diseases. In India one child dies from
diarrhea for every five children under 5 because of poor sanitation and the
absence of purified water. Another issue is treated wastewater is a source
of contamination of water sources, causing chronic gastrointestinal

diseases and recurrent outbreaks.

Malaria and Vector-Borne Diseases: Untreated stagnant water potential
womb for Anopheles mosquitoes resulting in large swathes of malaria
infection. "In India, we are seeing a resurgence of malaria, which has

become a severe cerebral malaria that can be fatal.

Parasitic Infections and Malnutrition: Consumption of contaminated
food and poor-quality water leads to parasitic infections, such as
amoebiasis and worms in millions, especially children. Malnutrition is
common, affecting 36% of children in low-income countries and 12% of
children in middle-income countries. In India, almost 50% of children
under the age of four are malnourished and 30% of newborn babies are

severely underweight.

Respiratory Diseases: High ambient levels of ambient air pollution from
household air pollution in low-income countries, along with crowds,
industrial sources, vehicle exhaust, and tobacco smoke lead to serious

respiratory diseases such as lung cancer, asthma, and tuberculosis.
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e Exposure to Hazardous Chemicals: Millions of people exposed to
harmful chemicals in their workplace and residence due to poor safety

regulations.

o Traffic Accidents and Emergency Care: Gross delays in reaching
medical care due to poor traffic management and inadequate emergency
response result in thousands of preventable deaths (from head injury, as

one).

e Basic Environmental Needs: Out of 7.8 billion people in the world, 1.5
billion lack basic environmental needs (clean water, fresh air, proper
nutrition) all of which account for thousands of people dying due to severe
health risks.

« Housing and Living Conditions: A huge human resource prefers to live

in slums because of poverty and a lack of wealth.

o Resource Exploitation and Population Growth: Unsustainable use of
resources and rapid population growth lead to compensating
environmental degradation, having gross long-term effects on public
health.

Strategic Considerations for Health and Sustainability

1. Integrating Healthcare with Environmental Management: The
sustainability of the consumption of the planet’s resources needs to go
hand-in-hand with the management of hygienic and public health

needs.

2. Ensuring Access to Clean Water and Nutrition: Providing drinking

water and nutrition are two important needs in life.

3. Adopting Clean Energy Sources: Decreasing respiratory disease and

switching to a non-polluting energy source.

4. Reducing Pollution from Industry and Transport: The introduction
of stricter pollution control mechanism will lead to lesser emissions

leading to better air quality and health.
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5. Sustainable Agriculture: moving away from damaging chemical
pesticides and embracing sustainable solutions, such as Integrated Pest

Management (IPM), can improve farmers’ and consumers’ health.

6. Safer Industrial Practices: Industries need to curb toxic emissions and
ban hazardous chemicals, to keep workers and nearby populations safe.

7. Renewable Energy Adoption: Shift from polluting thermal and nuclear
energy to renewable energy such as solar, wind and ocean power reduces

climate and public health risk.

8. Population Control and Sustainable Consumption: Reducing
population growth, along with taking measures to curb excessive
consumption of natural resources, can ensure a healthier planet with

numerous people living on it.

9. Reducing Waste and Promoting Environmental Responsibility:
Preventing the generation of non-degradable waste can minimize health

hazards associated with environmental degradation.

10. Addressing Poverty and Health Disparities: The use of non-degradable
waste can be avoided — a practice that contributes to both population

health and the environment.
Climate and Health

Human civilizations have thrived in a variety of environmental conditions,
from the burning tropics to the frigid Arctic, including deserts, marshlands,
and high-altitude regions. But both climate and weather have a significant

impact on human health and well-being.
Impact of Extreme Weather Events

Extreme weather—Ilike torrential rains, flooding and hurricanes can have
damaging health effects, particularly in vulnerable communities. Climate
variability has a disproportionate impact on poor populations, particularly in
low-income countries, where an estimated 95% of approximately 80,000
global deaths annually due to natural disasters occur. These disasters, which

are caused by the weather, claim both human and animal lives, destroy homes
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and destroy important resources including crops. Basic public health
infrastructure sewage systems, waste management facilities, hospitals and
roads are usually badly crippled. As an example, the Orissa cyclone of 1999
caused nearly 10,000 deaths and impacted around 10-15 million people in

India.
Human Adaptability and Climate-Related Health Risks

Though human physiology can adapt to slow shifts, sudden weather changes
can be dangerous to health. Heatwaves, for example, can lead to life-
threatening illnesses like heat stroke. Old people and those with underlying
heart or lung conditions are most at risk. A deadly heatwave struck India

some two decades ago, killing thousands in the process.
Climate and Vector-Borne Diseases

Though human physiology can adapt to slow shifts, sudden weather changes
can be dangerous to health. Heatwaves, for example, can lead to life-
threatening illnesses like heat stroke. Old people and those with underlying
heart or lung conditions are most at risk. A deadly heatwave struck India

some two decades ago, killing thousands in the process.
Infectious Diseases: A Growing Global Concern
Resurgence of Infectious Diseases

Many infectious diseases that we once had under control have returned with
alarming vigor. The "re-emergence” of other diseases, like malaria or
tuberculosis, illustrates the loss of effective management of disease, driven
here by underlying factors. Decades after being elided with draconian public
health measures, these diseases have emerged, becoming significant health
threats. And other infectious diseases have emerged in the last few decades to
change the landscape of illness and greatly affect human health. Examples are
AIDS (caused by the Human Immunodeficiency Virus, or HIV) and severe
acute respiratory syndrome (SARS). While these diseases are not directly
caused by environmental change, they affect human lifestyles, behavior

patterns, and the economy in unprecedented ways. The SARS outbreak

131

Public
Awareness and
Human Welfare



Environmental
Studies

limited international travel, which hit economies and the airline and tourism

industries hard, for example.
Causes of Disease Resurgence

Several factors contribute to the resurgence of infectious diseases, even those

previously controlled by medical advancements:

1. Antibiotic Resistance and Mutation

Diseases such as tuberculosis have been effectively treated for decades
using antibiotics. But bacteria evolve through genetic mutations,
creating drug-resistant strains. As antibiotics have been taken in an
uncontrolled manner, multi-drug-resistant tuberculosis (MDR-TB) has
emerged, usually but not always associated with HIV that compromises
the immune system, making a person prone to infectious diseases such

as tuberculosis.
Failure of Medical Advances

Developing broad-spectrum antibiotics, antiseptics, disinfectants, and
vaccines sparked the belief that an end to infectious disease was
inevitable. But these measures have not eliminated illness, and experts
now warn that infectious diseases could one day replace cancer and

heart disease as leading causes of death.
Urbanization and Overcrowding

Fast-tracked urbanization, especially in the developing world, is
creating congestion and poor sanitation which can further circulate
infectious diseases. Poor drinking water, sewage, and waste disposal,
have led to outbreaks of cholera, diarrhea, dysentery, and infectious

hepatitis (jaundice).
Impact of Climate Change on Disease Spread

With global temperatures continuing to rise and climate patterns
changing, diseases redistribute. The warmer and wetter conditions
create perfect breeding conditions for mosquito-borne illnesses like

malaria, dengue, yellow fever, and encephalitis. Changes in climate
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contributing to a renewed outbreak of diseases like the plague. Hurman Welfare

Globalization and Infectious Disease Spread

Globalization which has been characterized by rapid international trade,
travel, and economic interdependence has facilitated the spread of infectious
diseases. The period of globalization has raised some economic condition but
also increased inequality it could be found in developing countries where

oppressed groups are facing more health risk.

Tuberculosis (TB) continues to be one of the deadliest infectious diseases,
causing around 2 million deaths worldwide each year. TB, which emerged in
India, refuses to go away and is becoming more difficult to treat owing to
drug resistance. More recently, the global HIV/AIDS pandemic has
contributed to increased TB epidemic with higher morbidity rates. And given
its severity, the World Health Organization (WHO), in 1993, declared
tuberculosis a global emergency. Unless control efforts are stepped up,

projections suggest:
e 1 billion new TB infections between 2002 and 2020
e 150 million people developing active TB

e 36 million TB-related deaths worldwide

CASE STUDY
Tuberculosis in India

There are 14 million TB patients in India, ac-
count for one third of the global cases of
TB. Everyday 20,000 Indians contract TB and
more than 1,000 die due to this chronic ill-
ness. TB attacks working aduits in the age
group of 15 to 50 years.

Understanding Tuberculosis

TB is an extremely contagious disease spread through the air. It is spread
when an infected person with active pulmonary TB coughs, sneezes, talks, or

spits, sending tubercle bacilli into the air. If a healthy person inhales these
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bacteria, they may get infected. People with active TB have a fever that lasts,
a cough that has persisted for a long time, and lose weight.

Key statistics on TB infection:
e Nearly 1% of the global population is newly infected with TB each year.

o One-third of the world’s population is estimated to carry the tuberculosis

bacterium.

o Among infected individuals (excluding those with HIV), 5-10% may

develop active TB when their immune system weakens.

Drug-resistant strains are on the rise, diseases are moving from vegan to
escargot, and globalization is making reporting on them all the more essential,
so it’s no stretch to call infectious diseases one of the major public health
challenges of the 21st century. A solution to this crisis lies in not only
bolstered healthcare systems, sanitation, and medical innovation to prevent

future outbreaks.
Water-Related Diseases: Challenges and Solutions
Water Supply, Sanitation, and Hygiene Development

A milestone in addressing water-related diseases has been that water supply,
sanitation and hygiene development are not prioritized. Low income,
intermittent water supply, lack of safe water sources, inadequate sanitation
and poor hygiene are all major health risk factors. Sanitation in public spaces,
including schools, hotels, hospitals, and health centers, is often very poor,
hastening the spread of infection. This crisis is exacerbated by the fact that
large segments of these communities are unaware of the direct relationship
between poor environmental management and waterborne diseases. Solving it
means ensuring safe, clean drinking water in sufficient quantities, adequate
sanitation infrastructure, and hygiene education to reduce water-related

morbidity and mortality.
Environmental Sanitation and Hygiene

A global population of 2.4 billion people lives in conditions of extreme

unsanitary and are susceptible to infectious diseases. Dirty health practices
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create high risk for spreading diseases. Moreover, inadequate water storage at
the household level leads to the contamination of stored water, creating a
locus for the proliferation of disease-producing pathogens. By raising
awareness and educating people, the transmission of waterborne diseases is

drastically reduced.
Health Impacts of Water Resource Development

However, water resource management practices are one the factors
influencing the transmission of water-borne vector diseases. People often
become ill after large-scale projects have been implemented, for example
building new dams, expanding irrigation systems or flood control scheme that
influences the environment, creating conditions for transmission of malaria
and Japanese encephalitis, schistosomiasis and lymphatic filariasis.
Agricultural pesticides and their residues through water sources can also have
adverse effects on public health and nutritional status. Adequate planning and

sustainable water management practices are critical to mitigating such risks.
Waterborne Diseases and Sustainable Water Management

Water scarcity poses an urgent challenge in arid regions with increasing
populations. Water conservation and better management of water resources are
critical for sustainable development. The international community is

b

experiencing what this article calls the “Blue Revolution,” where a global
effort to achieve better water resource management entails a working
relationship between respective governments, NGOs and local public
communities to successfully implement water policies on a global, national
and local scale. For rural communities, watershed management is a key
element for ensuring sustainable water availability at the local level. But
many of the prevailing development models are both water-hungry and
ecologically inefficient, failing to address pollution and overuse. This will
require making the connections between water resource management and
public health more visible in policymaking, capacity-building and funding
decisions to achieve sustainable solutions for water-related diseases. Tackling

these challenges necessitates a multifaceted approach that combines enhanced
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sanitation, sustainable freshwater utilization, and surpassing health risks
through broad public awareness of waterborne disease.

Major Types of Water-Related Diseases

Water-related diseases can be classified into four major types based on their

causes and modes of transmission:
1. Waterborne Diseases

These illnesses from contaminated water, often tainted with human and animal
waste, urban sewage or chemical runoff from mines and farms, affect large
numbers of people. Examples of water-borne diseases are cholera, typhoid,
diarrhea, dysentery, polio, meningitis and hepatitis A & E. Typhoid and
cholera or waterborne diseases are common in developing countries with
improvised sanitation systems and the threat of malaria, dengue and afflicting
diseases are dormant in almost every country. Including the above, too much
nitrate contamination in drinking water can cause blood disorders, while
pesticide exposure in rural water sources is linked to cancer, neurological
diseases and infertility. By improving sanitation and ensuring access to
treated drinking water, the incidence of these illnesses can be significantly
reduced.

2. Water-Based Diseases

They are caused by parasites that rely on water for a portion of their life cycle
before infecting humans. In the Indian context, guinea worm infects the feet,
while roundworms live in the small intestines of children. However, these
infections can also be prevented through proper hygiene and preventive

measures.
3. Water-Related Vector Diseases

Some insects, like mosquitoes, have a tendency to live and breed in stagnant
water and help the spread of deadly diseases. Some of the most common and
lethal mosquito-borne diseases in India are malaria, filariasis, etc. Malaria
used to be controlled, but it is now making a comeback because mosquitoes

have become resistant to insecticides and because parasites have become
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resistant to drugs. Other vector-borne diseases, such as dengue fever and
filariasis, also do significant damage to human health. Dengue fever has high
mortality while filariasis causes fever and chronic swelling of the legs. Other
control mechanisms are to eradicate breeding grounds of mosquitoes and
prevent standing water during monsoons, and biologically removing the
insects (by having fish eat the larvae) instead of dangerous insecticide usage
being the goal.

4. Water Scarcity Diseases

In areas with limited access to water and poor sanitation, diseases like
tuberculosis, leprosy and tetanus are endemic. Inadequate handwashing results
in insecurity from being infected. These illnesses can be prevented by

ensuring access to clean water and promoting hygiene education.
Health Risks Due to Chemicals in Food

The contamination of food with chemicals has continuously been a major
public health problem in the world. Environmental pollution of air, water, and
soil may expose food to contaminants. Toxic metals, polychlorinated
biphenyls (PCBs), dioxins, pesticides, animal drugs, agrochemicals, and
another harmful substance, are associated with serious health consequences.
Food additives and contaminants used in food processing and manufacturing

pose a risk to human health.
Diseases Spread Through Contaminated Food
1. Salmonellosis

Foodborne diseases, some of them known for decades, have become more
prevalent. One example is salmonellosis, which has greatly increased the past
25 years. The most common strain in the Western hemisphere and in Europe
is Salmonella serotype Enteritidis (SE), and is mostly associated with poultry

and egg consumption.
2. Cholera

Cholera has long plagued Asia and Africa. However, its reappearance in

South America in 1991, nearly a century later, shows how infectious diseases
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can re-enter regions from which they have long disappeared. While cholera is
primarily waterborne, it can also be spread through contaminated ice and raw
or undercooked seafood, as happened in Latin America.

3. Escherichia coli (E. coli) Infections

A particular strain of E. coli was first recognized in 1982 and has since
become a common cause of bloody diarrhea and acute renal failure. This
illness can be deadly, particularly among children. Outbreaks have been
reported in Australia, Canada, Japan, the United States and several countries

in Europe and southern Africa.

e Common sources of contamination include beef, alfalfa sprouts,

unpasteurized fruit juice, lettuce, game meat, and cheese curd.

e A severe outbreak in Japan (1996) affected over 6,300 schoolchildren,
leading to two deaths.

4. Listeriosis (Listeria monocytogenes - Lm)
The role of food in Listeria transmission has been recognized more recently.
e In pregnant women, Lm infections can lead to miscarriage and stillbirth.

e In infants and individuals with weakened immune systems, it can cause

septicemia (blood poisoning) and meningitis.

e The bacteria thrive in refrigerated soft cheeses and processed meat

products, which are stored for extended periods.
« Notable outbreaks include:

> France (2000) — contaminated pork tongue

> United States (1999) — contaminated hot dogs
5. Foodborne Trematode Infections

Parasitic worm infections from food are increasing in Southeast Asia and

Latin America, primarily due to:

e Intensive aquaculture production in unsanitary  conditions
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e Consumption of raw or under processed freshwater fish and fishery

products

These infections can cause acute liver disease and may progress to liver

cancer, affecting approximately 40 million people worldwide.
6. Bovine Spongiform Encephalopathy (BSE - “Mad Cow Disease”)

BSE is a fatal, neurodegenerative disease in cattle, first discovered in the
United Kingdom in 1985. The disease originated from contaminated bovine

carcasses used in cattle feed.

o Over 180,000 cases were recorded in the UK alone.

e BSE has since been reported in 19 countries, including Japan.

o The disease causes sponge-like damage to the brain and spinal cord.
Human Variant — Creutzfeldt-Jakob Disease (vCJD)

Exposure to BSE-contaminated bovine products is linked to variant

Creutzfeldt-Jakob Disease (VCJD), a fatal neurological disorder in humans.

o First identified in 1996, vCJD has affected 119 people as of 2002,

mostly in the UK, with additional cases in France.
Cancer and the Environment

Cancer: Abnormal cells that are uncontrolled and can spread into other tissues,
affecting almost any tissue in the body. The cancers affecting men and
women most commonly around the world include lung, colon, rectal and
stomach cancers. In men, cancers of the lungs and stomach are especially
prevalent, while in women, breast and cervical cancers dominate. It wrote that
cancers of the oral and pharyngeal regions, often associated with chewing
tobacco, were particularly prevalent in India. Globally, more than 10 million
people are diagnosed with cancer annually, a number expected to increase to
15 million new cases by 2020. Fatima Alhadab, Cancer now causes around 6
million deaths annually, constituting 12% of total global mortality. The causes
for many cancers are well understood, and at least one-third of all cases can

be prevented. Some major preventive measures are given by quitting smoking,
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eating healthy food and reducing exposure to carcinogens. Another third of
cases can be managed through a combination of surgery, chemotherapy and
radiotherapy particularly with early detection and prompt treatment of which

many of the common cancers are treatable.
Effective cancer control strategies are built on:

e Strengthening national cancer control programs to ensure
comprehensive and coordinated efforts.

e Building international networks and partnerships to share resources
and best practices.

e Implementing evidence-based interventions for early detection,
particularly for cervical and breast cancer.

e Developing standardized guidelines for disease and program
management.

e Advocating for rational treatment approaches for cancers that are
potentially curable.

e Supporting low-cost solutions to address global needs for pain relief and

palliative care.

The single most preventable cause of cancer remains tobacco use, responsible
80 to 90% of all lung cancer deaths. In some developing countries, tobacco
chewing is also associated with 30% of cancer deaths, mainly in the oral
cavity, larynx, esophagus, and stomach. Preventive measures include
restrictions on tobacco advertising and sponsorship, increased taxation on

tobacco products and educational programs to lower consumption.

Making dietary changes is also a key factor in preventing cancer. Obesity is
linked to a higher risk of cancers of the esophagus, colon, rectum, breast,
uterus and kidney. On the other hand, diets high in fruits and vegetables are
protective against many cancers, and high intake of red and processed meats
increases risk for colorectal cancer. Infectious agents account for a high
proportion of cancer deaths 22% in low-to-middle-income countries and 6%
in high-income countries. For example, hepatitis B and hepatitis C viruses can
cause liver cancer, human papillomavirus (HPV) accounts for most of the risk

of cervical cancer, and Helicobacter pylori is a risk factor for stomach cancer.
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Another parasitic infection, schistosomiasis, and the parasite that produces
liver fluke, are also associated with bladder and bile duct cancers,
respectively; the hazards are reduced with vaccination and better infection

control.

Excessive exposure to solar ultraviolet radiation also increases the risk of skin
cancers, which is why avoiding the sun, applying sunscreens, and wearing
protective clothing are important preventive measures. Occupational and
environmental exposures to certain carcinogenic substances like asbestos,
aniline dyes and benzene are already known to increase the risk of lung
cancer, bladder cancer and leukemia, respectively. Avoiding such exposures is

critical to lower cancer risk and protect public health.

5.3 HUMAN RIGHTS AND VALUE EDUCATION

Environmental matters are not without their anthropocentric aspects on the
personal front, too rights to fair access to natural resources, benefits accruing
to the intellectual property rights (IPRs), conflicts surrounding humans and
their fellow earthlings populating protected areas in addition to development-
induced displacement and human health care access for ailments stemming

from environment indiscretions, for example.
Equity and Environmental Justice

One of the most pressing issues in the environment has to do with how fairly
the wealth, resources, and energy are distributed around the world, and
between regions, nations, and localities. Social justice can only be upheld
through the elimination of economic injustices among both developed and
developing worlds and also between genders and generations. Some people
live almost unsustainably above others who just manage to scrape by below
the poverty line and yet. Land, water, food, and housing need to be equitably
available. The rich—Dboth from the Global North and in developing countries
have to curb their overconsumption of resources and waste-generation and

promote equitable and sustainable communities.

The right to use natural resources is like a basic human right, but not

everyone has equal access to it. Indigenous and rural communities, called
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“ecosystem people,” depend on forests, rivers, and lands to live. But land-use
changes, industrial development and government subsidies frequently rob
them of their traditional resources. For example, subsidies render bamboo
cheaper for the paper industry than for rural communities using it for housing.
Likewise, mechanized trawlers that over exploit marine resources threaten the
livelihood of small-scale fishermen. As well as around basic essentials such
as water between rural communities and industries. Many of the massive
industrial projects consume enormous amounts of water, in some cases
depriving local populations of water. Similarly, dams, mining and
conservation projects displace tribal people. An international movement for
indigenous rights is emerging, demanding fair compensation and sustainable
alternatives. Yet reversing decades of environmental depredation is complex
and requires carefully negotiated solutions that honor both local ecosystems
and human rights. Tackling these conflicts requires an ethical framework
which integrates economics of development with ecology of sustainability

and social equity.
Nutrition, Health, and Human Rights

This intersection between the environment, nutrition, and health needs to be
approached from first a human rights viewpoint. The right to life, enshrined in
the Constitution, should also guarantee the right to adequate nutrition and
healthcare as basic human rights. The right to health is affected by a
decreased life expectancy due to environmental degradation. Nutrition is an
important determinant of health and well-being; It affects growth and
development, productivity, immunity, and quality of life. Malnutrition has an
impact on disease susceptibility and early death; poverty is both human health
creator and result. The cumulative pummeling of poverty, hunger, malnutrition
and environmental mismanagement is seriously debilitating public health and
hindering socio-economic progress. Today, ~30% of the global population
especially in developing countries experiences these difficulties. Despite the
gains made in health care, a rights-based framework is needed to help address

inequities.
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For a world to be healthy and more prosperous, policies toward the
environment must also be human rights, there is no other option. Legal and
policy frameworks need to be oriented towards a cleaner environment, an
improved nutrition and better health. Global health and sustainable
development operate for the benefit of equity, which is why global efforts
must promote environmental sustainability and useful nutrition to the
marginalized communities that have been in the past, and still are, neglected
or scapegoated by the Asia Pacific countries. Public resources for treating and
preventing disease can be effective only when they target the underlying

causes malnutrition and environmental hazards among them.
Intellectual Property Rights and Community Biodiversity Registers

Indigenous peoples and especially tribal peoples who call forests home
have depended on the plants and animals around them for survival for
millennia. Vast knowledge of plants held by indigenous tribes have paved the
way for many discoveries related to modern medicine. But once
pharmaceutical companies research and patent these natural resources, the
profits remain mostly ever in those certain industries while the original users
are left out of recognition and proceeds from their own resources. One such
solution to safeguard indigenous rights is the establishment of Community
Biodiversity Registers (CBRs) Comprehensive records of local biological
resources and their traditional uses. Such registers could ensure that local
communities are paid royalties by pharmaceutical companies that use their
knowledge. But these systems are not so easy to implement without strong
legal and institutional infrastructure to protect the rights of traditional users.

Traditional Medicine and Its Global Relevance

So, we first began-looking self-explanatory using and definitions Traditional
medicine is the sum of great variety of health systems, knowledge and
practices, which drawings on the empirical practices of well-documented
plant, animal and mineral chemical theory and natural resources. Many of
these practices are linked to spiritual or manual therapies and have been
handed down through generations, sometimes among caste or tribal groups. In

many parts of the world, traditional medicine continues to play an important
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role in health care; however, whether insight about this is included in
conventional education and training is anyone's guess. Almost 70% of
primary healthcare in India is based on the traditional practices, and in Africa,
80% of the population depends on traditional medicine. In industrialized
nations, these have become known as Complementary and Alternative
Medicine (CAM) and are very much on the rise. Traditional medicine has its
limitations although its benefits — affordability and accessibility — are
critically important. Some diseases need modern care and depending on

unproven remedies may delay correct diagnosis and treatment.
Challenges to Biodiversity and Intellectual Property Protection

The commercialization of herbal medicine is a major threat to biodiversity.
An increasing demand for medicinal plants, particularly those native to
subjective niche environments like the Himalaya, has resulted in over-
extraction. This exploitation, if unregulated, could lead to the extinction of
species at risk and the destruction of ecosystems critical to the health of the
planet. Furthermore, international patent laws and domestic legal frameworks
fall short of adequately protecting traditional knowledge and biodiversity.
This gap creates loopholes for indigenous peoples to be victims of biopiracy,
which is when corporations patent traditional resources without proper
compensation to the initial users. Many of the practices that have been around
for ages also have scientific research to support their efficacy. Indeed, 25% of
the medicines that we have now originate from plants that were initially used
in traditional healing. And yoga has been shown to alleviate symptoms of
asthma, while some herbal remedies have been effective in treating infectious
diseases. Implementing such conservation practices recognizes and
incorporates traditional knowledge into both legal and medical frameworks,
catering to the need for either conservation or equitable benefits for

indigenous peoples.
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CASE STUDY

A US company was granted a patent for dis-
covering extracts of arhar (pigeon pea or
Cajanus cajan) in the treatment of diabetes,
hypoglycemia, obesity and blockage of ar-
teries. The use of pigeon pea extracts in In-
dia 1s well known. CSIR has challenged this
patent as it infringes on India’s traditional
knowtedge, although challenging the patent
is difficult, as India's scientific documenta-
tion of its traditional knowledge is quite poor.

More than a third of individuals in developing countries do not have access to
essential allopathic medicines. This will act as a solution to make healthcare
accessible through the rendering of safe and affordable Traditional Medicine
(TM) and Complementary and Alternative Medicine (CAM).

Value Education

The value education in respect of environment is to encourage a source full
lifestyle. The elements that need to be highlighted by formal and non-formal
education include values in the environment, respect for nature and cultural
heritage, freedom from oppression, social justice and equality in the use of
resources, common property, preservation of the Eco-system faced against the
devaluation of the environment. Environmental values are not instructions but
develop through direct experiences with nature and a consciousness about the
effects of environmental degradation. These rapid technological innovations
and economic growth bring challenges, and these stem from the fundamental
misconception of development. Societal emphasis on economic growth over
sustainability and resource justice results in environmental destruction.
Changing this approach is critical to sustainable development. Development
that harms the environment gives little in the way of tangible benefits to
ordinary people but only serves those who use that power to accumulate
wealth — deepening poverty. Wealth-oriented consumerism has blindly been
tagged as progress. But the world is starting to take note of how critical
environmental values are to creating a more substantial and durable life. It
should highlight some important aspects like conservation of resources and

energy, cleanliness, less use of chemicals in agriculture, water conservation,
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and effective waste management, etc. These challenges fundamentally affect
human well-being and go beyond economic growth. True development,
therefore, is to have a deep reverence for nature, because this will enrich the
human experience and enable us to live a healthy and happy life in harmony

with the nature that sustains us.
Environmental VValues

Everyone interacts differently and sees the world in their own angle
according to background and emotions. Through much of modern Western
thinking, nature has value only as a means through which we derive benefit:
rivers provide water; forests provide timber, seas provide fish. But true enviro
values go beyond that — they afford a spiritual understanding of all of nature.
Eastern traditional philosophies, especially originating from India adhere to
the belief of knowing that we are all connected to living beings and, thus,
contributes to the need for respecting nature, cherishing mother earth, etc.
Early scriptures and teachings discuss unity of creation, and the need to be
respectful of every portion of the environment. Environmental values can
thus motivate active preservation in our everyday lives. Most of our everyday
habits are detrimental to nature, frequently without us realizing it. Becoming
consciously aware of how we use these materials and choosing sustainably
can undo some of this environmental damage. Our commitment to actively
preserving and protecting nature through our thoughtful actions will reflect

true environmental values.

Values lead to a process of deasion making
which leads to action. For value education
in relation to the environment, this process
is learned through an understanding and ap-
preciation of Nature's oneness and the im-
portance of its conservation.

Nature is something that humans have a natural curiosity to explore and
understand. It is in human nature to want to dissolve its secrets. But our
natural interest has been sloshed away by modern society and formal
education. It is only when people are reintroduced to the unimaginable

wonders of the wilderness that we learn to appreciate its complexity and
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fragility and develop the keen sense of responsibility toward the conservation Public
of our natural heritage. This respect for nature is part of our Constitution, ﬁ\l:v;;er? 33;{2;2
which considers environmental protection a fundamental value. Values shift,
redefining morality. Historically, hunting animals was a royal sport; tiger
hunting was an act of valor. But with wildlife populations shrinking, such
practices are now decried as threats to biodiversity. Likewise, no one paid on
mind when trees were now and it turned into the same in when trees grew in,
but now deforestation is at the equivalent environmental crisis. Our changing
values now need to see cutting down trees as a reckless act. With increasing
population, so has the change in nature by human activity. In the past,
throwing out small amounts of degradable waste had little impact. But with
so much non-degradable waste produced today, its irresponsible disposal is
extremely harmful to the environment. Teaching responsible behavior

requires a robust environmental value system embedded in education.

Instead, we need to include the harmful impacts of this and other activities we
engage on our environment in our daily way of thinking. It is imperative that
economic and technological advances in a developing nation do not sacrifice
environmental sustainability. Such a shift in values is what is needed to bring

together the pursuit of progress with planetary stewardship.

Environmental values based on the Con-
stitution of India

Article 48A

"The state shall endeavour to protect and
improve the environment and to safequard
the forests and wildlife in the country.”

Article 51A (g)

The constitution expects that each citizen of
the country must "protect and improve the
natural environment, including forests, lakes,
rivers and wildlife, and to have compassion
for all living creatures.”

This fosters economic development, but it needs to be framed within a values
system which enables sustainability and mitigates environmental degradation.
Adaptation and mitigation of climate change, for example, requires mobilizing

financial and technological resources, but the benefits of economic growth
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its systems.

and technology in themselves are not threats to the environment -- the threat
says from ignorance about the consequences of unchecked environmentally
degrading behavior. True environmental ethics came from lessons learned

from nature and of wildlife and of planet Earth and what really goes on in all

Strategies for sustainable living

| will work towards the protection of our en-
vironment and the preservation of our wild
species,

I will work towards this with other like
minded individuals.

| will consciously avoid committing acts that
damage our environment and will publicly
assert my dislikes for acts against the envi-
ronment.

| will not permit others to cause harm to the
wilderness and our wild spedes without pro-
test.

I will use resources carefully by reducing, re-
using and recycling whatever | use such as
water, paper, plastic, metal and glass articles.
| will not carelessly throw away items that
are made of our precious natural resources.
I will use energy carefully and close off elec-
trical appliances when not in use

| will not waste energy by using a fuel based
vehicle when | can walk or cycle

| will visit our wondrous wild places with clean
air, water, soil, and all their plants and ani-
mals, and become party to their conserva-
tion.

I will not permit any individual or Govern-
ment action spoil our environment or dam-
age wilderness without protest.

| will always care for Mother Earth.

| will try not to damage her knowingly or
unknowingly.

Environmental values run throughout daily decision making: How we choose
to live practically always has an impact on those around us. People need to
make the connection between what they do and how it affects the environment
and to do it in a positive way that helps them make sustainable choices right
now and avoid negative choices in regards to the environment. Such a

reorientation can only be realized through an education system that treats
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environmental concepts as imparting meaning from childhood. Kids start
seeking explanations for the world they see around them, and if those
explanations include environmental awareness, they will have values as adults
that guide their behavior. When such values take hold, individual pro-

environmental behaviors become social norms.

As the environment becomes central to our everyday lives, at a community
level an educated and aware populace is a powerful voice for political
activism in favor of government policies that promote responsible
development. Professionals involved with policy-making, administration,
urban planning, media, architecture, healthcare, agriculture, irrigation,
forestry, industry, and, most especially, education have a vital role to play in
forming environmental outcomes. The natural processes that keep us alive are
more than resources to be conserved; gaining value from what the living
world has to offer is an equally important part of environmental values. Air
quality regulation by forests, the role of the water cycle in climate regulation,
the maintenance of ecological balance through species diversity are few of the
extractable services from nature. Modern sensibilities also play a role in how
we value the environment with aesthetic and ethical values informing our
relationship with nature. The magnificence of a tiger, the ingenuity of
primates, the vastness of the oceans, and the tranquility of mountains fill us
with wonder and represent a part of what we love about nature this is called

“existence value.”

Human-modified landscapes, as well, have environmental value in addition to
untouched wilderness. Fields of agriculture are a colorful patchwork
throughout the green rolling hills where tea and coffee plantations dominate
the topography, and urban gardens help sustain the delicate equilibrium
between humans and nature. Green spaces in cities represent not only the
"lungs” of urban areas, but also allow for psychological easing, which
facilitates human mental health. Difficult to quantify, but they are nonetheless
somehow making life better. Another aspect of the environmental values is
the preservation of architectural heritage. When land is redeveloped, the old
and new intertwine, with rows of historic buildings, time-honored streetscapes

and cultural landmarks standing as monuments to history that help shape our
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identity and direct future development. Preservation of these locations ensures
cultural continuity and enhances our surroundings beyond the natural
environment. In the end, any environmental consciousness should build the
values that promote sustainability, culture, and social justice; one without the
others cannot create sustainable societies. It should also increase sensitivity to
environmental degradation, species loss, pollution, poverty, corruption in
resource management, the rights of future generations and ethical treatment
of animals. Integrating these principles into society ensures a sustainable
future - one in which development and environmental responsibility are

balanced.
Valuing Nature

The most fundamental environmental principle is to understand and then
cherish the intrinsic value of Nature. Being grateful for its beauty and giving
importance to life as such and create an environmental consciousness. You
can see that as all living things are interconnected, humans are just a small
parcel of nature’s whole microcosmos. This becomes increasingly apparent
when we engage with the marvel of nature itself, witnessing its awe-inspiring
diversity with our own eyes. We Are All Part of a Global Community of 1.8
Million Known Species, Each of Which Plays a Unique Role in Maintaining
Earth’s Delicate Balance. A stroll in the wilderness taking in the intricate web
of life in a single microbial cell, towering trees each containing parasites or
symbiotes, and the microcosm of the rugged ground beneath our feet can
remind us of the almost unfathomable variety of living organisms on Earth. As
of now, we have no confirmed knowledge of life beyond Earth our planet is
the only known haven of biological diversity. Since we are the guardians of
life, and we are the only ones who can really burn each other, it is our sacred
responsibility to conserve life in all its profusion. It is critical to protect
unspoiled wilderness and its residents, and we can do so by establishing
sound National Parks and Wildlife Sanctuaries. But the people stewarding
these systems cannot be sacrificed for conservationist agendas, or else the
ultimate goal is not sustainability but eradication. Finding a middle ground
where the natural environment is maintained and local rights and traditions

are respected is crucial. True environmental stewardship is balancing those

150



values making certain that both nature and human communities can thrive

together.

Deep ecology

In the 1970s a new thinking on environmen-
tal concerns began to emerge, protecting
nature and the wilderness for its own sake,
which is now referred to as ‘Deep Ecology’
It was fostered by the thinking of Ame Naess,
a Norwegian professor of Philosophy and a
great believer in Gandhian thinking and Bud-
dhism. It recognises the intrinsic vaiue of all
iving beings and looks upon mankind as a
small segment of a great living community
of life forms. It teaches that the wellbeing
and flourishing of human and non-human
ife on Earth have value in themselves and
that these values are independent of the
usefulness of the non-human world for hu-
man purposes

Beyond valuing the diversity of life, we can also respect and preserve the
richness of how human societies vary. So, thousands of indigenous cultures
are being erased in the wake of dominant, economically advanced lifestyles.
These are social ontologies are often more sustainable, and intricately bonded
with Nature. But contemporary society has grown to associating
technological advancement as the sole means of growth, narrowing down the
purpose of existence in terms of economic development. Today’s
environmental movement is most concerned with managing natural resources
for human benefit, but Deep Ecology espouses a more holistic, spiritual
connection with nature. It recognizes that the equilibrium of ecology should
be preserved not only for the welfare of human beings but also for other
sentient beings. Different visions of nature can blend or be more or less
dominant in conservation efforts. Also breathtakingly preserved wilderness
may have recreational and economic value — some base their argument
primarily around those claims, citing potential ecotourism and physical
features. Others emphasize preventing the ecosystem services that nature
provides from falling into decline, such as clean air, water and fertile soil. Pre-
existing, however, is the position of Deep Ecologists for whom wilderness
has intrinsic value as a biological diversity sanctuary. They think conservation
needs to be more than just protecting the wilderness it needs to be about

restoring damaged ecosystems to their wild state.
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Striking a balance between economic growth and preserving the natural
world is a concern in any densely populated and developing country, and
arguably none more so than India. Poverty and industrial growth invariably
trump ecology. But, if we can deepen respect for cultural as well as natural

heritage, we can achieve a more sustainable way of living.

Anaother new approach is that of ‘Gaia’, the
hypothesis that the Earth is itself like one
giant form of throbbing life consisting of all
the unquantifiable numbers of individuals of
its millions of known and unknown species

Valuing Cultural Heritage

All cultures have a right to exist and flourish. Tribal communities are not only
closely associated with nature but also it is not our place to dictate how they
should live based on modern life. The challenge is to provide them access to
healthcare, education and economic opportunities while not destroying their
traditions and way of life. However, this balance can only be struck if their

cultural heritage is sincerely appreciated and respected.
Social Justice and Equity

That's why we need to adopt the moral duty to fight for the rights of people
with less resources, as the break between the rich and poor grows. Unchecked
social and economic inequalities will eventually give rise to unrest, rebellion,
and conflict. This has become a race against time for the developing world,
which is already subject to urgency as long as basic rights of all people, and
particularly those mired in poverty, are not protected. For decades, modern
civilization has operated under the assumption that scientific progress has the
final answer. But there is an increasing awareness that many indigenous and
ancient cultures have a rich wisdom regarding their environment,
sustainability and holistic health. Indigenous communities have used these
natural remedies for generations — and they’re working now in modern
medicine. The ways of these artists—through paintings, sculptures, crafts,
music, dance, and poetry—enrich human lifeworld’s but are fading quickly in

the face of modern mass media. “There are people all over the world who
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have been living sustainably for centuries, who will get wiped out and who we
will lose a tremendous amount of knowledge from. Indigenous communities
have long implemented environmentally sustainable resource management
using material from the natural world while preserving biodiversity. Even the
humble potter’s craft could be supplanted by factory-made plastic; the
elaborate weaving of bamboo baskets — now offered only by some factory
somewhere. Without support and appreciation of these diverse cultural

traditions, and their beauty, they will be lost forever.
Human Heritage

We do not inherit the Earth from our ancestors, we borrow it from our
children. They may be pure wilderness, picturesque rural scenes, historical
buildings or sacred sites, but they are all beautiful and they all constitute an
important part of our human heritage. But heritage conservation is an
increasingly found environmental problem. For the past several decades,
much of this cultural and natural wealth has been ignored and is disappearing
in an alarming number. We marvel at the Ajanta and Ellora Caves, a
UNESCO world heritage site that dates back to 10th-15th CE, marvel at a
Mughal structure like the Taj Mahal, or even at colonial-era buildings
designed with sustainability in mind, but even active conservation efforts
aren’t enough. Because this is our job as environmentally conscious people: to

defend not only our natural landscape but also our architectural heritage.
Equitable Use of Resources

A world where wealth and wealth are unjustly divided—rich vs poor—could
only spell a never before crisis. Equity in resource use is a prerequisite for
human well-being and cannot be done without being part of a shared goal for
socially and environmentally conscious individuals. We have to recognize that
both the rich countries and the wealthy few in poor ones are voracious
consumers of materials. It is developed countries with fairly low populations
who tend to consume the highest amounts of energy and other resources,
despite the fact that developing nations have far larger populations. Likewise,
the rich in poor countries consume more energy, produce too much waste by

disposable products, and cause a huge amount of environmental damage. The
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poor contribute to pollution but often lack resources to stop it, and the rich
pollute out of plain sloppiness. To live more sustainably, this must be a more
equitable distribution of resources so that both present and future generations

can prosper.
Common Property Resources

Many essential environmental resources are not owned by individuals but
rather shared by the whole of humanity. Most life-sustaining things in the
universe are common property resources — air, water, forests, and grasslands,
for example. Historically, people managed forests locally and sustainably,
ensuring that resources were used equitably. However, in the past few decades
of British rule, government control of forests further challenged these systems
of management, and would lead to overexploitation where local populations
no longer had a stake in conservation. The reestablishment of these traditional
practices is difficult, but recent attempts have shown promise. The success of
village-level forest protection committees, for instance, shows that when local
communities have a stake in forest conservation, they help protect those
ecosystems. This process of decentralization ensures sustainable use of

resources, preserving ecological integrity in the longer term.
Ecological Degradation

And in many instances, valuable ecosystems are exploited, resulting in intense
environmental damage. The above would happen because society does not
stand up against short-sighted, profit-oriented approach to development
resource utilization practices that plunders natural resources without due
regard to long-term impacts. However, it is urbanization, industrial
development and unregulated agriculture that are far more responsible for
environmental degradation and it is rarely the urban poor who chop trees
down for fuelwood and fodder. Whether it means transforming forests into
monoculture plantations, widening tea and coffee estates or replacing natural
ecosystems with intensive land use for agriculture, it comes with a cost to the
environment. And similarly, destroying wetlands, which are then often
replaced by farmland, creates lower economic returns than sustainably using

wetland resources. Natural forests, for example, supply important non-timber
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products which deliver more long-term economic returns compared with
deforestation. These values should be woven into a new conservation ethic.
We must not let unchecked; unsustainable development drains the resources of
Earth at a speed that endangers our very existence. If it continues like this,
eventually all it would lead to is a world in which the ecosystems will cease to

exist, and we will become to pay for our own unsustainable lifestyle.

5.4 HEALTH ISSUES

a) HIV/AIDS

Acquired Immunodeficiency Syndrome (AIDS) is caused by Human
Immunodeficiency Virus (HIV), and mainly transmitted through contact with
infected bodily fluids (especially during sexual activity). HIV, targeted at the
immune system, disables it, making a person vulnerable to a plethora of
diseases, greatly affecting their day to day living. It compromises their ability
to work, earn a living, and access to or use of natural resources. As more
people are affected, the disease affects resource consumption patterns, which
can lead to unsustainable exploitation of natural ecosystems. Weakness
HIV/AIDS leads to accompanied by weakness human body and nutrition, and
the existence of HIV-infected people is formed, thus worsening the condition

of these people.

In sub-Saharan Africa where HIV/AIDS is endemic, the disease has
aggravated poverty and human suffering. Those who become infected
frequently become unable to work, creating instability in their finances. A
large-teeth chunk of the poor has become victimized, along with
environmental sustainability, in this case due to the heavy reliance of the poor
on natural resources for sustenance. Many are compelled by social stigma and
economic distress to overexploit forests, water sources and wildlife,
exacerbating environmental degradation. In some areas of the world,
misperceptions about cures have stymied ecosystems — in South Africa, for
instance, people wrongly believe that turtle eggs cure HIV/AIDS, and the
eggs have consequently been overharvested. As men die of the disease,
women and children must step into agricultural jobs, putting even more

pressure on land productivity and control. It is also possible to bring more
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environmental conservation approaches to patients with diseases like
HIV/AIDS by providing them with such resources to access nutritious food

items, clean water and sustainable sources of natural resources.
Impact on Work and Society

The workplace is also impacted by HIV/AIDS, with fear and stigma still
prevalent. It is important to realize that this disease is not spread through
casual contact at work, and infected individuals have the right to retain their
job. But of course, most of the patients are not physically fit for strenuous
labor, so other work options need to be offered to those patients. Education
would be crucial to addressing link between HIV and AIDS and natural
resource management with the goal of eliminating the stigma around the
disease. An effective strategy to address those concerns would be integrating
awareness campaigns within both formal and informal education systems, as
the message of prevention, early detection, and better management of the

condition cannot be reinforced enough.
HIV/AIDS in India and Nepal

By 2002, there were an estimated 3.97 million people with HIV/AIDS in
India. The disease, which was first more prevalent in urban environments, has
gradually penetrated rural communities. Women, and especially those with
little social empowerment are at risk (women may not be empowered to
negotiate safe sex practices). Moreover, it is often up to women to take on the
care of sick family members, placing a further financial and emotional burden
on them. In Nepal, there is evidence that links rural poverty to deforestation
and urban migration, and all of these factors have been associated with
increasing cases of HIV/AIDS. The disease was previously limited to male
migrants heading to cities, however with the influx of sex workers into urban
centers women's susceptibility has increased. Many women who are
prostituted find it difficult to convince clients to use condoms, resulting in a

high level of infection.
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Prevention and Control

HIV/AIDS can also be transmitted through blood transfusions from infected
donors and from the use of the same needle among drug users. Preventative
measures should also target issues related to safe sex practices, distribution of
condoms, and ultimately, engaging in fewer risky behaviors with multiple
partners. Condom use during sexual behavior is one of the most effective
ways to prevent the spread of HIV/AIDS. While medical and preventive
measures are critical, it is equally important to combat the social stigma
surrounding HIV/AIDS. All of these factors addressing gender inequality,
improving access to healthcare as well as universal education campaigns will

reduce the toll of disease on individuals, communities and the planet.
b) Women and Child Welfare

The good health of women and children, especially in developing nations, is
highly contingent on environmental factors. Almost 11 million children
around the world die each year from disease and lack of nutrition. Most of
these deaths occur in poorer areas with limited access to health care. In some
parts of the world, one in five children do not make it to age five. Five
factors, whether individually or in combination, account for seven of every ten
childhood deaths in developing countries: pneumonia, diarrhea, measles,
malaria, and malnutrition. Around the world, three in four children are
affected by at least one of these conditions, which indicates the urgent need to
provide healthcare, nutrition and environmental conditions to protect their
health.

Figure 5.1: The diagnosis of common childhood disease conditions

. . Possible Cause or Associated
Presenting Complaint .
Condition

Cough and/or fast Pneumonia, Severe anaemia, P.
breathing falciparum malaria

Lethargy or Cerebral malaria, Meningitis, Severe
unconsciousness dehydration, Very severe pneumonia
Measles rash Pneumonia, Diarrhoea, Ear infection
“Very sick” young infant | Pneumonia, Meningitis, Sepsis
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Respiratory Conditions

Air pollution causes or worsens most respiratory diseases. Exposure to
overcrowded, poorly ventilated homes, or smoke-filled households with open
fires, can lead to a dramatic increase in respiratory illness, especially among

children.

CASE STUDY
Chula issue

The World Health Organisation estimates
that 1.6 billion early deaths occur annually
from cooking stove pollution. 400,000 to
550,000 children under five and women die
each year in India due to indoor smoke.
Chula smoke 1s the third highest cause of
disease and death after dirty water and lack
of sanitation. Hence by prowding access to
clean water, sanitation, food and ventilated
homes, over half the diseases and prema-
ture deaths could be avoided in India

Pneumonia

Acute Respiratory Infections (ARI), mainly pneumonia, is the number one
killer of children aged less than five years and causes more than two million
deaths annually. Children visiting health centers for respiratory conditions
account for up to 40% of cases and many deaths attributed to other causes are
actually “hidden” ARI-related. Pneumonia may develop quickly and demands
treatment out of the hospital. Most cases are effectively treatable with oral
antibiotics, and proper treatment could save more than a million lives

worldwide annually.
Gastrointestinal Conditions

Water and food that are contaminated are among causes for poor health,

especially in children.

o Diarrhea: Diarrhea is caused by various types of infections and needs
urgent diagnosis and treatment to save lives. Malnutrition is often
associated with diarrhea, and it increases the death risk. Also, diseases

such as measles or malaria might occur with diarrhea, so vigilance is
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important. The second leading cause of child mortality worldwide, diarrheal
diseases cause two million deaths of the young every year. But with early
treatment, such as oral rehydration using clean boiled water, salt and sugar, as
much as 90 percent of the affected children can be saved. It’s important to
stay hydrated with fluids taken by mouth, and in severe cases, intravenous
fluids are needed. Diarrhea is effectively prevented by interventions including

hygiene, sanitation nutrition, breastfeeding, and measles vaccination.
Measles

Measles is a viral infection with fever, body aches, and a rash, and affects
more than 40 million children worldwide each year, leading to more than
800,000 deaths in children under five. Prevention strategies include mass
immunization, early diagnosis, prompt treatment of complications, improved
nutrition, and vitamin A supplementation. Because measles diminishes the
immune system, children who have had the disease are at greater risk than
usual for other infections, including respiratory infections, diarrhea and
malnutrition. With effective prevention and treatment, 700,000 lives could be

saved annually.
Malaria

In tropical regions, stagnant water is irresponsibly associated with malaria, as
it is the breeding ground of mosquitoes that transmit malaria. It is still one of
the most common health challenges because of the mosquitoes’ growing
resistance to insecticides and the parasite’s resistance to certain drugs that
once worked well. But new treatments have been developed for these
resistant strains. Malaria was all but eliminated from India, only to flare up
again in many parts. Malaria kills around 700,000 children each year,
predominantly in sub-Saharan Africa. This leaves young children especially

vulnerable, as their immunity from repeat infections will not be established.
Effective malaria control measures include:
e Prompt medical care for affected children

e Proper diagnosis and timely administration of anti-malarial drugs
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e Addressing co-existing conditions such as malnutrition and anemia
e Prevention through the use of mosquito-proof bed nets

Since fever is often the only symptom, malaria can be difficult to

differentiate from other life-threatening illnesses.
Poverty, Environment, and Malnutrition

The relationship between poverty, environmental degradation, and
malnutrition is very strong. Children malnutrition is compounded by

ignorance related to nutrition and hygiene.

e Malnutrition: While rarely mentioned as a direct cause of death,
nearly half of all children who die are malnourished. This weakens the
immune system and makes children more vulnerable to infections as
well as the severity of common ailments. Malnutrition is best solved

with a mix of better food security, healthcare, education and sanitation.

5.5 ROLE OF INFORMATION TECHNOLOGY IN
ENVIRONMENT AND HUMAN HEALTH

The pace of advancement and improvement of Information Technology
(IT) has helped us in better understanding the importance of
environmental issues and human health. IT has revolutionized how
knowledge is shared and analyzed, and ultimately decision-making and
problem-solving, in these critical areas over recent years. IT has become a
crucial tool for environmental studies and healthcare, as computers can

quickly and accurately handle large amounts of data.
Application of IT in Environmental Studies

As one major example of the importance of IT to environmental science
we can consider Geographical Information Systems (GIS). It can also be
used to analyze land use and map changes, monitor environments and
help plan sustainably. GIS uses digitized topography maps and satellite
imagery to help inform studies that monitor the scaling of deforestation,

urban encroachment and climate-related impacts. Experts submit queries,
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and the software produces visualizations, maps and charts, to aid in land-use
planning and policy-making.

IT in Environmental Management Remote Sensing Technology Another major
IT application for environmental management is in remote sensing
technology. Satellites armed with high-resolution cameras take pictures of
Earth, allowing scientists to determine how ecosystems are doing, to logs
pollution levels in air and water, and to spot natural disasters, like forest fires
and oil spills. Remote detection tools are vital for disaster response and
mitigation plans, but the information obtained from them must be carefully

used.

Environmental modeling software the tools forecast the weather, track
pollution patterns and model the impacts of changes in the environment.
Climate models, for example, aid scientists in understanding how greenhouse
gas emissions will affect the planet over decades or centuries and in devising
global warming mitigation strategies. IT also contributes significantly to
resource management and conservation. For example, smart sensors and
Internet of Things (loT) devices are employed to monitor water quality,
identify leaks in pipelines, and monitor wildlife movements. These
technologies assist in informed decision-making that preserves natural
resources and sustains the ecological balance.

Application of IT in Human Health

Information Technology (IT) has become an integral part of the Healthcare
industry, redefining how diseases are diagnosed, treated, and prevented. EHRS
are computerized version of patient records which were usually paper-based,
they keep and manage patient information in digital form, provide ease of

access to medical history, minimizing the errors and improving efficiency.

Telemedicine has become an important IT-based solution, especially for
remote areas where healthcare facilities are few and far between. Patients can
access medical guidance, consultations, prescriptions and even diagnostic tests
through video consultations and mobile health applications, all without
setting foot in a hospital. This has been especially useful in times of

emergency and also during pandemics.
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Al and Big Data analytics are shaping the future of medical research and
diagnostics. These algorithms enhance diagnosis, project disease trends and
treat diseases. For example, Al diagnosis is already being used to catch early
signs of cancer in medical imaging; just one of the advancements that have

enabled survival through early intervention to dramatically increase.

Health monitoring devices and wearable technology, Wearable tech, such
as smartwatches and fitness trackers, allow individuals to see their vitals signs
and follow activity levels and status real time. These technologies assist in the
identification of illness

early including heart disease and diabetes,

encouraging preventive healthcare.

Additionally, information technology contributes to global health monitoring
by monitoring the spread of infectious diseases, including COVID-19,
through data collection and analysis. IT systems to monitor outbreaks,
distribute vaccines, and implement public health measures are used by

governments and health organizations as well.

CASE STUDY

Having access to Environmental information is so simple with the help of the
Internet with a wide variety of websites that allow people to research, educate
environmental management planning. In addition to providing access to
scientists and students, this practice is a process of raising the public
awareness process about important environment issues. They use professional
specialized software to visualize and view the data associated with
epidemiological studies, population processes, and other environmental issues.
These assist researchers in identifying patterns, evaluating risks, and planning
for sustainable development and public health advancements. The realization
of the link between the environment and human health has been magnified
with the enhance of computer technology. IT making their able to track the
influence of environmental changes on public health through monitoring

infection rates, morbidity, and mortality, and etiology (causative factors) of
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diseases. This trend of up-to-date computers will revolutionize the way we
live, work, and think. As artificial intelligence and machine learning
progresses, they may eventually develop advanced analytical capabilities,

further transforming environmental studies and healthcare.
a) Case Studies

Advocating human welfare involves various forms of public use of awareness
of social problems which educate communities and change public behaviors.
The following case studies demonstrate how such initiatives have led to social

change, promoted human rights, and improved health outcomes:

1. Bell Bajao Campaign: Started in 2008 in India by the NGO
Breakthrough, the Bell Bajao ("Ring the Bell™) campaign aimed at
tackling domestic violence by enabling bystanders to intervene. The
campaign prompted males to actively participate in preventing abuse
simply by ringing their doorbell whenever red flags were raised about
the possibility of domestic violence, letting the abuser know that his
behavior was being monitored. By employing a multi-platform
strategy that incorporated television, radio, and print advertisements
along with community outreach programs, the campaign harnessed the
power of each medium to reinforce its message. Bell Bajao gained a
reach of more than 130 million, increasing awareness to domestic
violence, where the community is urged to take responsibility for
protecting the victim. This effort is a model of how simple, actionable
public awareness initiatives can have vast social impact.

2. Rural Litigation and Entitlement Kendra (RLEK): Write a story
that is a rural adaptation of a famous work of literature. Its most
prominent success was the legal challenge against rampant limestone
mining in the Doon Valley. The illegal mining had caused significant
environmental degradation, endangering the health and well-being of
local populations. RLEK's work led to a landmark judgment from the
Supreme Court in 1988, which ruled that 101 mines in the area must

be closed. The present case serves to underscore the importance of
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Environmental public awareness and legal activism in ensuring environmental protections
sudies and the health of our communities.

3. Tuskegee Syphilis Study Public Apology: The Tuskegee Syphilis Study
(1932-1972) in the United States stands as one of the most infamous
examples of unethical medical research. In this study, African American
men with syphilis were purposely not treated so that researchers would
have an opportunity to observe the progression of the disease, all without
their informed consent. When the unethical practices came to light, it
caused an eruption of public outrage, which eventually brought sweeping
changes to the culture of research ethics and policy-making. In 1997,
President Bill Clinton gave a formal apology to the survivors, recognizing
the wrongdoing of the government. This case shows how important it is to
make the public aware of institutions and push for ethical standards in
research.

4. Cross-Sectional Study on COVID-19 Awareness in India: In this cross-
sectional study, the Indian population’s awareness, knowledge, and
attitudes about COVID-19 were assessed during the pandemic when the
country was returning to economic activity post lockdown. It shows that
public awareness was critical to slowing spread of the virus. It also
highlighted the fact that health education must keep pace with changing
guidelines and fight misinformation. In this way, it shows how critical
public health awareness is in a time of crisis, because it allows
communities to make informed decisions to promote the collective well-
being.

5. Public Health Awareness Campaigns on Palliative Care: the general
public about palliative care, its significance, and its benefits: Palliative
care is very often misunderstood and therefore, underused, despite the fact
that palliative care services can significantly enhance the quality of life of
patients with chronic or terminal illnesses. Studies suggest that targeted
awareness raising public health campaigns can improve knowledge and
perceptions of palliative care, but these have yet to be tested within the
general population. These campaigns help inform communities about the
available services, help clear up misconceptions, and promote timely care,

thereby leading to improved patient outcomes and family support. This
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case highlights the importance of awareness and initiatives aimed at Public
. . ) . . B Awareness and
improving healthcare delivery and promoting compassionate and empathetic  Hyman Welfare

care practices.

6. Chicago Police Torture Reparations From 1972 to 1991, more than
100 African American men were tortured by Detective Jon Burge and
his crew of Chicago Police officers — to elicit false confessions. In
2015, the Chicago City Council approved the “Reparations for Burge
Torture Victims” ordinance, which offered survivors financial
compensation, created a public memorial and included the torture
history in the city’s public-school curriculum. This historic ordinance
is a model of expiation, recognizing systemic wrongdoing and seeking
to restore dignity and justice for victims.

7. Land Restitution in Colombia: Eight decades of civil conflict in
Colombia led to the displacement of millions and the illegal
appropriation of land. In 2011, the Colombian government passed the
Victims and Land Restitution Law, which was supposed to return the
stolen land to those displaced and offer victims reparations for their
losses. The program is not just about restoring property, it is also
aimed at rebuilding victims’ dignity, agency and identity. It is an
important step in addressing past wrongs and promoting reconciliation.

8. Restitution for Holocaust Survivors in Europe: the substantial
challenge of restitution to Holocaust survivors. France and the
Netherlands set up restitution programs to return seized property and
provide monetary compensation. These initiatives, developed over
decades, form ongoing responses to desecrations and hopes to give
dignity to survivors, which capture the ideals of human rights and
social justice. Analysis: These themes indicate the importance of
public awareness and systemic action for promoting human welfare.
These initiatives as a whole form a global commitment that may take
the form of environmental education, social justice, and restorative
justice, promoting sustainable and equitable generations for future
goals for agito prism promoting the ethos of (social, environmental,

cultural and economic) justice.
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Public Awareness and Human Welfare: Case Study Examples

Parley Ocean School: with their oceans school, a hands-on way for kids to
learn marine ecosystems and become their very own "guardians of the ocean."
Working with educators around the world, the program makes complex
marine threats easier to understand with fun, educational resources. By
countering local and global challenges, the curriculum connects big-picture
perspectives with immediate effects, imparting a profound sense of agency in
students to resist marine hazards. Founded in 2015 in the Maldives, Parley
Ocean School is now a global program targeting coastal communities most
impacted by marine plastic pollution. The program partners with local
schools, NGOs and governments, fitting into existing curricula while adding
exciting hands-on marine experiences, often via sport. An integral part of this
initiative is the Parley AIR (Avoid, Intercept and Redesign) strategy with
lessons and workshops as well as plastic interception points in over 70
schools, with the aim of reaching all 217 schools in the Maldives by 2020. A
new digital platform (coming soon) will also expand access for students,

educators, and activists around the world.

Plastic Clever Schools: The Plastic Clever Schools initiative is helping
schools across the UK tackle single-use plastic pollution. The program also
offers actionable guidance on how to become less reliant on single-use
plastics, specifically addressing the “BIG 4” plastic polluters — cups and lids,
straws, bottles and bags — and cutlery and crockery. The program involves
schools taking structured steps to remove these plastics from their operations,
which educate students and staff and create a habit for each to continuously

follow through with not only at school but long into their lives thereafter.

Plastic Disclosure Project: The Plastic Disclosure Project enables
companies, manufacturers and municipalities to measure and manage their
plastic footprints. The project encourages participants to measure and report
their plastic usage, enabling them to adopt practices that promote better plastic
waste management and reduce environmental impact. Not only does it
increase transparency, but it also helps drive towards long-term sustainability

commitments for organizations and communities.
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The Story of Plastic: A documentary produced by The Story of Stuff Project
that delves into the entire life cycle of plastic, revealing its environmental and
social impacts, from extraction to disposal. This film follows the success of
the nonprofit's previous efforts — nine award-winning animated films that
together have received over 50 million views and inspired a worldwide
community dedicated to systemic change. The project is about promoting
sustainable models of consumption and challenging the linear economy:
“make-use-throw away” and the need for an overhaul of the materials

economy.

My Little Plastic Footprint: My Little Plastic Footprint is an interactive
application that encourages users to improve their plastic use by taking a
“plastic diet”. The app computes a user’s Plastic Mass Index (PMI) to quantify
their contribution to plastic pollution the closer a user’s PMI is to zero, the
smaller their impact. Users actively learn how to reduce their own PMI, and
make more sustainable choices in their everyday lives, through individual tips
and challenges that should encourage long-lasting behavior change around

plastic waste reduction.
Vietnam — Ministry of Natural Resources and Environment (MONRE):

In Vietnam, the Ministry of Natural Resources and Environment (MONRE)
has shown greater responsiveness toward raising public awareness of harm
caused by plastic waste. MONRE's organized workshops and launched the
“Take Action to Reduce Plastic and Nylon Pollution” movement, calling on
officials and people to refuse to use single-use plastic and nylon bags.
MONRE also organized large-scale campaigns for collecting and recycling
plastic waste from markets, supermarkets and residential areas, contributing to
better waste management and environmentally friendly practices. In 2019, the
"Combating Plastic Waste" national campaign was launched with the
participation of MONRE, Hanoi People's Committee and Ho Chi Minh
Communist Youth Union to bring together both local and national groups in

the efforts against plastic waste pollution.

Plastic Free July: Plastic Free July is a worldwide movement to encourage

folks to reduce plastic waste. The initiative has removed 900 million kilos of
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plastic from the environment, including millions of single-use bottles, coffee

cups, straws and bags, with over 326 million participants in 2020 alone.

Participants pledge to reduce their household waste and recycling by an

annual average of 21 kilos per person, creating cumulative significant global

impact in the fight against plastic pollution.

MCQS

1.

2.

4.

Which factor is primarily responsible for variations in population

growth among nations?

a) Climate change
by Economic development
c¢) Political stability

d) Space exploration

Which of the following is a key objective of the Family Welfare

Program in India?

a) Promoting large families
b) Encouraging population growth
c) Controlling birth rates and improving maternal health

d) Increasing child mortality rates
How does environmental pollution impact human health?

a) It reduces the risk of respiratory diseases
b) It strengthens the immune system
c) Itincreases the prevalence of diseases like asthma and cancer

d) It has no impact on human health
Which of the following is NOT a fundamental human right?

a) Right to clean water

b) Right to education

c) Right to exploit natural resources without restriction
d) Right to freedom of speech
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5. Value education helps in: Public
Awareness and

a) Promoting ethical and responsible behavior Human Welfare

b) Increasing economic inequality
c) Encouraging corruption in society

d) Promoting ignorance about human rights
6. Which of the following is NOT a mode of transmission for HIV/AIDS?

a) Unprotected sexual contact
b) Sharing needles
¢) Hugging an infected person

d) Mother-to-child transmission during childbirth
7. The major goal of child welfare programs is to:

a) Reduce government expenditure
b) Ensure the well-being and development of children
c) Encourage child labor

d) Limit access to education

8. How has Information Technology contributed to environmental

protection?

a) By increasing industrial pollution
b) By enabling real-time monitoring of environmental changes
c) By promoting deforestation

d) By discouraging waste management practices
9. E-health services are beneficial because they:

a) Increase the cost of medical treatment
b) Provide remote access to healthcare services
¢) Reduce the efficiency of healthcare systems

d) Limit the availability of medical records
10. A case study highlighting the use of IT in human health is:

a) The Green Revolution
b) The use of Geographic Information Systems (GIS) in disease mapping
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c)
d)

Deforestation tracking

The Industrial Revolution

LONG ANSWER QUESTION

1.

10.

Discuss the factors influencing population growth and variations among
nations. How do economic, social, and environmental factors impact
population distribution?

Explain the concept of population explosion. What are the causes and
consequences of rapid population growth, and how can family welfare
programs help in controlling it?

How does environmental pollution affect human health? Discuss different
types of pollution and their impact on diseases such as respiratory
disorders, cardiovascular diseases, and cancer.

Describe the relationship between sustainable development and human
health. How can eco-friendly policies contribute to a healthier society?
What is the importance of human rights in society? Explain how education
can help promote awareness about human rights and social justice.

Discuss the role of value education in shaping ethical and responsible
citizens. How can schools and colleges incorporate value-based learning in
their curriculum?

Explain the causes, symptoms, and preventive measures of HIV/AIDS.
How can public awareness campaigns help in reducing the stigma
associated with the disease?

Discuss the significance of women and child welfare programs in a
developing country. How do initiatives like maternal healthcare and child
nutrition programs contribute to human welfare?

How has Information Technology contributed to the improvement of
environmental protection and human health? Give examples of IT
applications in pollution monitoring, healthcare, and disaster management.
Explain the role of Geographic Information Systems (GIS) and data
analytics in tracking disease outbreaks and improving public health

management. Provide case studies or real-world examples.
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