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FOREWORD

The world is experiencing a 'Paradigm Shift concerning

Nature'as it is considered to be the major destiny of humankind

and other living organisms. Human beings have been interested

in ecology since the beginning of civilization and the need for
sustainable development is a key to the future of the humankind.

In the light of "Laudato Si", the Encyclical of our dear Pope

Francis, the entire world is invited to reflect upon the

degradation of environment day by day that is linked to the

continuing problems of pollution, deforestation, solid waste

disposal, issues relating to economic productivity and the like.

The increasing levels of global warming, the depletion of ozone

layer and the serious loss of bio diversity have also made

everyone to be aware of the growing concern for environment.

Pope Francis invites us "to become painfully aware, to dare to

turn what is happening to the world into our own personal

suffering and thus to discover what each of us can do about

it. "

The United Nations Conference on Environment and

development held in Rio De Janero, Brazil in 1992 and the world
summit on sustainable development held in Zoharbex, United

States in 2002 have drawn the attention of people worldwide to

understand the condition of the environment and stated that no

citizen of the mother earth can be ignorant of environmental

issues and the management of environment should be part of
health care awareness programme that addresses the issues of
managing environmental hazards and preventing possible

disasters. In this regard, the University Grants Commission and
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Jesuits in Higher Education felt the importance of nurturing,

the young minds towards environmental av)areness and has

included the paper titled Environmental Science in the

curriculum at the Under Graduate Level. With this singular

effort, the .formal study of environmental science has received

adequate attention in all higher education institutions.

As a premier institute of higher learning St.Xavier's

College (Autonomous) with its tradition of ensuring quality

education with social concem and ethical values is also orienting

the young minds toward.s understanding the importance of nature

for human living. The purpose is fuffilled with the help of
dedicated teachers such as Dr.L.Henry Joesph, Dr.G.Sahaya

Anthony Xavier, Dr.S.V.L. Michael, Dr.J. Amalanathan,
Mr.M.S.Selvakumar and Dr.P.Raja who have made valuable
contributions to this book through their scientific papers on

themes relevant to ewironmental awareness. I thank all of
them and Dr.S.P.Victor, Dean of Sciences for his able
coordination, DrM.Julias Ceasar, former Dean of Arts for his

initiatives in this regard and Dr.EX.Robert Bellarmine, present

Dean of Arts, for his support.

I invite the student community to have a fruitful
experience of learning, understanding and practicing the

protective measures of environment.

Rev. Dr. V. BRITTO, S.J
Principal
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CHAPTER.I

ENVIRONMENT, ENVIRONMENTAL PROBLEMS,
THEIR CAUSES AND SUSTAINABILITY

ENVIRONMENT, ECOLOGY, AND ENVIRONMENTAL
SCIENCE

The environment is the would around us. The environment

affects the life of living organisms.

Ecology is a biological science that studies the relationships

between living organisms and their environment.

Environmental science is an interdisciplinary study of
how humans interact with living and non-living parts of their
environment. It integrates information and ideas from the natural
sciences such as biology, chemistry, and geology1,the social sciences

such as geography, economics, political science; and the humanities,

including philosophy and ethics.

The three goals of environmental science are

to learn how nature works,

to understand how we interact with the environment, and

to find ways to deal with environmental problems and live
more sustainably.

ENVIRONMENT AND 'MOTHER NATURE'

The environment is everything around us. Our dependence on

nature is so great that we cannot continue to live without protecting

the earth's environmental resources. Thus most traditions refer to

our environment as 'Mother Nature' and most traditional societies

have learned that respecting nature is vital for their livelihoods. This

has led to many cultural practices that helped traditional societies

protect and preserve their natural resources. Respect for nature

and all living creatures are not new to India. All our traditions are

based on these values. Despite our many scientific and technological
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advances, we are utterly dependent on the environment for clean
air and water, food, shelter, energy, and everything else we need to
stay alive and healthy. As a result, we are pafi of, and not apart
from, the rest of nature.

NATURAL RESOURCES

Our existence, lifestyles, and economies depend completely
on the sun and the earth. To economists capital is wealth used to
sustain a business and to generate more wealth. Similarly energy

from the sun is solar capital and the planet's air, water, soil, wildlife,
forests, range- lands, fisheries, minerals, and natural purification,
recycling, and pest control processes as natural resources or
natural capital.

Solar enerry is defined broadly to include direct sunlight
and indirect forms of solar energy such as wind power, hydropower
(energy from flowing water) and biomass (direct solar energy
converted to chemical energy stored in biological sources of energy

such as wood).

Nonrenewable resources such as minerals and oil are

those which will be exhausted in the future if we continue to extract
these without a thought for subsequent generations.

Renewable resources, such as timber and water, are

those which can be used but can be regenerated by natural processes

such as regrowth or rainfall. But these too will be depleted if we

continue to use them faster than nature can replace them.

For example, if the removal of timber and firewood from a
forest is faster than the re-growth and regeneration oftrees, it cannot

replenish the supply. The loss of forest cover not only depletes its

resources (timber and other non-wood products) but also affects

our water resources because an intact natural forest acts like a
sponge which holds water and releases it slowly- Deforestation leads

to floods in the monsoon and dry rivers once the rains are over.

Our natural resources can be compared with money in a

bank. If we use it rapidly, the capital will be reduced to zero. On the
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other hand, if we use only the interest, it can sustain us over the

longer term. This is called sustainable utilization or developrnent.

SUSTAINABLE SOCIETY

An environmentally sustainable society satisfies the

basic needs of its people for food, clean water, clean air and shelter

into the indefrnite future without ( I ) depleting or degrading the earth's

natural resources and (2) thereby preventing current and future

generations of humans and other species from meeting their basic

needs.

Living sustainably means living off the natural income

replenished by soils, plants, air and water and not depleting the

earth's endowment of natural capital that supplies this income.

For example, imagine you inherit ten lakh rupees. Invest

this capital at l07o interest per year and you will have a sustainable

annual income of one lakh without depleting your capital. If you

spend two lakh a year, your one lakh will be gone early in the 7t
year; even if you spend one lakh and ten thousand rupees only a

year, you will be bankrupt early in the l8tyear. The lesson here is:

Protect your capital. Deplele your capital, and you move from a
sustainable to an unsustainable lifestyle.

The same lesson applies to the earth's natural capital.
Environmentalists and many leading scientists believe we are living
unsustainably by depleting and degrading the earth's endowment of
natural capital at an accelerating rate as our population and demands

on the earth's resources and life-sustaining processes increase

exponentially.

Other analysts do not believe we are living unsustainably.

They contend that (1) environmentalists have exaggerated the

seriousness ofpopulation and environmental problems, and (2) any

population, resource, and environmental problems we face can be

overcome by human ingenuity and technological advances.
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ENVIRONMENTAL PROBLEMS AND THEIR CAUSES
AND SUSTAINABILITY

Six important environmental problems are

(l) population growth,

(2) increasing resource use,

(3) elobal climate change,

(4) premature extinction of plants and animals,

(5) pollution,

(6) poverty.

All these issues are inter-connected and are

growing exponentially

"The earth has enough for everyone's needs;

not for everyone's greed" - Mahatma Gandhi

POPULATION GROWTH.

When the quantity increases by a fixed percentage of the

whole in a given time, it is known as exponential growth. It starts

off slowly, but after only a few doublings it grows to enormous
numbers because each doubling is more the total of all earlier
growth. If plotted on a graph, containing exponential growth
eventually yields a 'J' shaped curve.

In order to understand (exponential growth) just place a

seed on the first square of the chess board, two on the second, four
on the third, and so on. The numbers of seeds will double each time
until all 64 squares are filled.

The population also increased similarly; between 1950 and

2002, the world's population increased from 2.5 billion to 6.2 billion.
Unless death rates rise sharply, it may reach 8 billion by 2028, 9

billion by 2050, and 10-14 billion by 2100. Global economic output is

a rangh rneasure ofresource use. It has increased sevenfold since 1950.
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Over the past 200 years however, modern societies began

to believe that there are easy answers to the question of producing

more resources. It could be provided by means of technological
innovations (For example, through more food production by using

fertilizers and pesticides, developing better sffains of domestic animals

and crops, irrigating farmland through mega dams and developing

industry). This approach ultimately led to rapid economic growth

but the ill effects of this type of development,led to environmental

degradation.

Industrial development and intensive agriculture that provides

the goods for our increasingly consumer oriented society uses up

large amounts of natural resources such as water, minerals,
petroleum products, wood, etc.

The increasing size of the human population is an example
of exponential growth .The main reason for the rapid growth of the
earth's human population over the past 100 years is due to drop in
death rates than birth rates (mostly because of increases in food
supplies and better health and sanitation).

Some economists argue that population growth is good

because it provides more workers, consumers and problem solvers
to keep the global economy growing. Environmentalists argue that
population growth threatens economies and the earth's life-support
systems through increased pollution and environmental degradation.

ECONOMIC GROWTH

Almost all countries seek economic growth: an

increase in their capacity to provide people with goods and services.
This increase is accomplishedby population growth (more consumers

and producers), more consumption per person, or both.

Economic growth usually is measured by an increase in
several indicators:

Gross national income (GNI) formerly called gross
national product (GNP): the market value in current dollars of all
goods and services produced within and outside a country during a
year plus net income earned abroad by a country's citizens.
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Gross national income in purchasing power parity (GNI
PPP): the market value of a country's GNI in terms of the goods

and services it would buy in the United States. This is a better way

to compare the standards among countries.

Gross domestic product (GDP): the market value in
current dollars of all goods and services produced within a country
during a year.

Gross world product (GWP): the market value in current
dollars of all goods and services produced in the world during a

year.

Per capita GNI formerly called per capita GNP: the GNI
divided by the total population at mid-year. It gives the average slice

of the economic pie per person.

Per capita GNI in purchasing power parity (per capita
GNI PPP): the GNI PPP divided by the total population at mid-
year. This is abetterway to make comparisons of people's economic
welfare among countries.

ECONOMIC DEVELOPMENT

Economic development is the improvement of living
standards by economic growth. The United Nations classifies the

world's countries as economically developed or developing based

primarily on their degree of industrialization and their per capita

GNI.

The developed countries (with a total population of 1.2

billion people) include the United States, Canada, Japan, Australia,
New Zealand and all the countries of Europe. Most are highly
industrialized and have high average per capita GNI PPPs (above

$ 10,750 per year, except for industrialized counffies in Eastern Europe

and some in northern and southern Europe). These countries, with
l97o of the world's population, (1) have about 857a of the world's
wealth and income, (2) use about 88Vo of its natural resources and
(3) generate about 757o of its pollution and waste.

All other nations (with a total population of 5 billion
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people) are classified as developing countries, most of them
in Africa, Asia, and Latin America. Some are middle-income,

moderately developed countries with average per capita GNI
PPPs of $2,701 to $10,750 per year and others are low-income

countries with per capita GNI PPPs less than $2,701 per year.
The developing countries with 8l9b of the world's population
(1) have abott li%o of the world's wealth and income, (2)

use about l2Vo of the world's natural resources, and (3)
produce abortt 25Vo of the world's pollution and waste.

Because of increased population growth and per capita
resource use, some ofthe natural resources that support all life are

being used unsustainably.

This includes

(1) premature extinction of a growing number of the world's
plant and animal species at a rate 100-1,000 times faster than before
humans arrived on the scene.

(2) Destruction or degradation of wetlands, coral reefs and
forests in some parts of the world, and gradual depletion of
underground water supplies in some areas.

Studies by researchers at Conservation International
suggest that roughly 13Vo of the earth's habitable land surface (that
which is not bare rock, ice, or drifting sand) has been partially or
heavily disturbed by human activities.

An estimated 1.4 billion people in developing countries have

an annual income of less than $370 (U.S.) per year. This income of
roughly $l (U.S.) per day is the World Bank's definition of acute

poverty where people cannot meet their basic economic needs.

According to a 2000 World Bank study, nearly half of humanity
suffers from poverty. About 707o of these people are women and

children. Slch poverty has a number of harmful health and
environmental effects. Despite enornous global economic growth
since 1970, the gulfbetween the world's richest countries and poorest

countries has widened dramatically.
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GLOBALIZATION

One of the major trends since 1950, and especially since

1970, is globalization, the process of global social, economic, and

environmental change that leads to an increasingly integrated world.

Here are a few indicators of globalization:

Economic

Between 1950 and 2002, the global economy grew from $6.6 trillion
to $47 trillion.

Between 1950 and 2002, international trade of goods and services

increased from 57a to 167o of the gross world product.

Between 1970 and 2002, the number of transnational corporations

operating in three or more countries grew from 7,000 to about 60,000.

I nformation and C o mmu nic atio n

By 2002, roughly 550 million people ( I in every 11 people in
the world) had Internet access on a global basis, a figure that is
growing rapidly.

According to Forecasting Intemational, by 2010 s ome95Vo

ofthe people in developed countries and 507o ofthose in developing

countries will be online.

Environmental Effects of Globalization

Since 1950, the number of species and infectious disease

organisms (microbes) transported across intemational borders by

trade and travel has increased significantly.

Since 1950, many long-lived pollutants have been transferred

across the globe by wind, rainfall pattems, ocean currents, and rivers.

On an even larger scale, nations now face the global threats of (1)

widespread ocean pollution, (2) depletion of ozone in the upper

atmosphere (stratosphere) (3) global and regional climate change

caused by chemicals released into the environment by human

activities.
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ECOLOGICAL FOOTPRINT

An ecological footprint is the amount of land needed to

produce the resources needed by an average person in a country.

Largely as a result of increased human land use and resource use

per person, the environmental impact ot ecological footprint of
each person in developed countries is large compared to that in
developing countries.

China and other developing countries hope to increase their

total and per capita economic growth, which will increase the

ecological footprints of theirpeople. According to developers of the

ecological footprint concept, it would take the land area of about

three planet earths if all the world's 6.2 billion people consumed the

same amount of resources as each person in the United States.

POLLUTION

Any addition to air, water, soil, or food that threatens the

health, survival, or activities of humans or other living organisms is

called pollution. Pollutants can enter the environment (1) naturally
(for example, from volcanic eruptions) or (2) through human
(anthropogenic) activities (for example, from burning coal). Most
pollution from human activities occurs in or near urban and industrial

areas, where pollutants are concentrated. Industrialized agriculture

also is a major source of pollution.

POVERTY

The poor depend very much on the earth's resources. The
presence or absense of resources makes a big difference in the life
of the poor. However, many a time, the poor, for their survival may
destroy the very environment they are dependent upon,

eg. 1. firewood collection leading to deforestation.

2. dynamic fishing leading to collapse of fisheries.

Hence, to conserve the environment, it is imperative to

provide alternative sources of livelihood to the poor which will not
harm the environment.



eg. In Africa, former hunters now work as tour guides in
wildlife safaris.

Ecologists are biological scientists studying relationships
between living organisms and their environment.

Environmental scientists use information from the

physical sciences and social sciences to understand how the earth

works (2) learn how humans interact with the earth and (3) develop

solutions to environmental problems.

Conservation biologists investigate human impacts on

the diversity of life found on the earth (biodiversity) and develop
practical plans for preserving such biodiversity.

Environmentalists are concemed about the impact of
people on environmental quality and believe some human actions
are degrading parts of the earth's life-support systems for humans

and many other forms of life. Some of their beliefs and proposals

for dealing with environmental problems are based on scientific
information and concepts and some are based on their social and

ethical environmental beliefs (environmental worldviews).

Preservationists, concemed primarily with setting aside

or protecting undisturbed natural areas from harmful human activities.

Conservationists, concerned with using natural areas and

wildlife in ways that sustain them for current and future generations

of humans and other forms of life.

Restorationists, devoted to the partial or complete
restoration of natural areas that have been degraded by human

activities.

Many people consider themselves members of several of these

groups.

SOME GUIDELINES FOR WORKING WITH THE
EARTH

Leave the earth in as good as or better shape than
we found it.

Take no more than we need.Do not use renewable

l5
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resources (soil, water, forests, grasslands and wildlife) faster

then they are replenished.

Try not to harm life, air, water or soil.

Sustain the variety of the earth's life-forms and the places

(habitats) where they live (biodiversity)

Help maintain the earth's capacity for self -repair and

adaptation.

Do not waste resources.

Do not release pollutants into the environment faster than

the earth's natural processes can dilute or recycle them.

Emphasize pollution prevention and waste reduction.

Slow the rate of population growth by decreas-ing birth
rates.

Have the market prices of all goods and services include

all of their harmful environmental costs and thus tell the

ecologicaltruth.

Reduce poverty.

CONCLUSION

The earth we have inherited today is the result of 4.6 billion years of
evolution. We live on a beautiful planet which is bountiful and

fulfills all our needs. It is our duty towards our children and the

coming future generations to protect and preserve our planet.
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CHAPTER-II
SCIENTIFIC PRINCIPLES AND COMPONENTS

What is ecology?

The word "ecology" is derived from two Greek words: oikos
meaning "house" and logos meaning "study of'. Therefore ecology
is the study of one's surroundings.

Ecology involves the study of the plant and animal
populations, plant and animal communities and ecosystems. It is the

study of all the interactions which living organisms have with one

another and the environment. It is an interdisciplinary field including
the study of biology, geography and earth sciences. The study of
ecology may include the study of a single organism to the study of
entire ecosystems. The study of ecology may lead ecologists
(scientists who study ecology) to investigate almost any natural
phenomena on the planet involving living organisms. So an ecologist
may study the role ofbacteria in decomposition and nutrient recycling
to the effects of tropical forests on the global rainfall patterns or the

effect of global warming on the various ecosystems and living
organisms on the planet.

Therefore, a study of ecology tries to explain,

a. The life processes ofliving organisms and how
they adapt to survive in different environments

b. The distribution and abundance of organisms on

the surface of the planet and the factors affecting
it

c. The movement of materials (nutrients) and energy

through living organisms including the recycling of
materials

d. The formation of ecosystems, their development

and maintenance
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e. The distribution of biodiversity on the planet with
reference to the environmental conditions present.

The origins of ecology

The word "ecology" was coined by the German scientist

Ernest Haeckel in 1866. The foundations for the study of ecology

can be found much earlier in the writings of Greek philosophers

such as Hippocrates and Aristotle. However, it is in the modern

times that circumstances have led us to make a deliberate study of
this discipline.

Ecology may be studied by taking different approaches.

Ecology may be studied with respect to animals or plants or some

other aspect of the ecosystem. When animals are the main focus of
the study it is called animal ecology and when plants are the main

focus of the study it is called plant ecology. However, ecology is a

deeply interrelated subject and the study of animal ecology will
require a lot of information and understanding of plant ecology.
Similarly, while studying plants a thorough knowledge and
understanding of the various ways in which animals interact with
plants is essential for a proper study of plant ecology. When plants

and animals are given equal importance in a study it is termed as

biocenology.

Likewise an ecologist can choose to study an individual
species of an entire ecosystem, for e.g. if a scientist is studying the

Royal Bengal Tiger (Panthera tigris) in the forests of India, the

study concentrates on the tiger and such a study is called autoecology.

Here the focus of the study is the tiger, a single species and the

researcher tries to see the environment and challenges facing the

tiger in the environment.

If, on the other hand, a scientist wants to study Vallanadu
Forests, he will be studying the entire ecosystem. It will include a
study of all the plants and animal species inhabiting the Vallanadu
forests. Such a study is called Synecology - the study ofplant and

animal communities.
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The Nature of Ecology

Man, like all other living organisms is a part of the great

procession of life on this planet. The sun, the moon and the earth
determine much of a human being's life. Humans like all other
organisms are made of the elements found in the soil of the earth.
We get our food from the plants and animals living on the planet. Al1
living organisms, though they may look very different from one

another, are in reality not very different at all. We all get our energy

from the sun, grow, reproduce, live our lives and finally die. When
we die, our bodies decompose and the elements held in our bodies
are released and become a part of the earth once again.

This understanding that we are just a small part in the
wonderful scheme of life is important. For generations Man has

been taught that he is Lord and Master of all he surveys and he

can do what he will to the earth. Sure, we can do what we want
rather than what we should, but whatever we do, we have torealize
has repercussions. If our species, Homo sapiens has to continue to
live on this planet for centuries to come, then we will have to
understand the forces at work on our planet and live as a species in
tune with nature. We should be an adaptive force, not a disruptive
force. We cannot do as we please with the earth without putting our
lives and the future of the planet at risk.

What are the applications of ecology?

With a rapid rise in the human populations and the increased

aspirations of humans to live a materialistically rich and comfortable
life, the study of ecology is more relevant today than at any time
earlier in human history. All human societies require a lot of resources

and raw materials which only the earth can provide. A failure to
obtain and provide such resources to the population may lead to a
decreased standard of living or even the collapse of a civilization.

There are many practical applications of ecology such as in
conservation biology, wetland management, natural research planning

and management (agriculture, forestry and fisheries), city and urban

Iandscape planning (urban planning), community health, economics
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and in various facets of basic and applied science. The study of
ecology can also give us a framework for understanding human

social interactions (human ecology).

Ecology is the foundation on which human civilization is

built. The ecosystems on our planet are essential for the life -
supporting functions they provide such as provision of food, air and

water. Ecosystems produce the "natural capital" such as biomass

for food, fuel, fiber, medicine, regulate the climate, the global

biogeochemical cycle, filter water, form soil and prevent soil erosion

and so many other features necessary for our survival on the planet.

The Ecosystems

What is an ecosystem?

An ecosystem is a community of living organisms along

with non-living cmponents of the environment (e.g. air, water, sil)
interacting as a system. The biotic (living) and abiotic (non-living)

components of the ecosystem are linked together by the cycling of
nutrients and the flow of energy. Ecosystems can vary in size as

they are defined by the network of interactions among organisms

and between organisms and their environment. The size of an

ecosystem is limited by the availability of nutrients and energy.

Therefore each ecosystem is limited to a specific space.

On the other hand, some ecologists consider the entire planet

to be a single, complex, interconnected ecosystem. They argue that

the various biogeochemical cycles that cycle nutrients around the

planet are not limited to just a particular ecosystem but function on

a global level. Such ecologists consider the living earth - the biosphere

- to be a single ecosystem.

The Habitat

The place where an organism lives in the environment is its

habtat. E.g. for an earthworm its habitat is the soil while a fish may

prefer a river or a lake. A habitat will have a specific set of physical
ad chemical conditions which may be favourable for a given species,

a number of species or a community.

Factors affecting ecosystems.
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There are a number of factors affecting the environment.
They can be broadly classified as under.

a. Biotic or living factors

The word biotic deals with living organisms. Biotic factors
refer to all the factors of the ecosystem that deals with the

living organisms of the ecosystem or the environment such

as plants, animals and microorganisms (including bacteria
and viruses). The biotic components of the ecosystem
determine the type of community that will form in a given

environment and live there.

The biotic components of a given ecosystem can

be clssified into three distinct groups of organisms such as.

i. The producers - they are responsible for producing

food for the organisms of the ecosystem

ii. The consumers - these are the organisms which
get their energy from the producers

iii. The decomposers - these are the organisms which
ecompose all the dead organisms both plants and

animals and release the elements locked in their
bodies back to their original forms.

b. Abiotic or non-living factors

The abiotic factors refer to all the nonJiving factors

needed for the functioning of the ecosystem. The

energy needed by al1 organisms to perform their
functions and the physical factors such as climate,

temperature, precipitation, the type of soil and the

various elements such as carbon, hydrogen,
nitrogen, oxygen required by living organisms are

all the abiotic factors. The abiotic factors are as

important as the biotic factors of the ecosystem.

Control of Ecosystems

The ecosystems are controlled by both external and internal

factors.
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External Factors

The climate, the soil, the topography together control the

overall structure and functioning of an ecosystem. These factors

are not influenced by the ecosystem. The other external factors are

time and biota. The ecosystems are not static; rather they are ever

changing systems that exist on the surface of the planet for certain

duration of time occupying a given amount of space. E.g. the Congo

rainforest in Africa is estimated to have existed for more than ten

million years now.

That is however, not true of all ecosystems. Ecosystems

are subject to potential disturbances and they have to adapt

accordingly. E.g. a forest fire may completely destroy a forest
ecosystem or a pest attack may kill all the dominant trees in a forest

community. However, ecosystems have the capacity to recover from
disturbances.

Internal Factors

The internal factors affecting ecosystems are,

a. Type of species present - the type of species present or
absent can determine the health of an ecosystem. E.g. the

presence of crocodiles is necessary to eat the dead and

decaying carrion and to keep the waters clean and fit for
other species to live in.

.b. Succession - Succession refers to the development of an

ecosystem over a period of time. As an ecosystem evolves,

the organisms living in the ecosystem may also undergo

change. E.g. when a barren piece of land is colonized,
initially the herbaceous plants only are capable of growing

there. However, over a period of a few decades, the other

plants are able to establish themselves. So the herbaceous

plants are followed by the shrubs and finally trees so that

after some years a forest of young trees may be seen to

grow in the same area.
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c. Disturbances - Whether due to biotic or abiotic factors,
ecosystems may undergo disturbances which affect the
organisms and the function of the ecosystem itself. E.g. the

Great Barrier Reef off the coast of Australia is made of
corals. This ecosystem is even older than the Congo
rainforest and is estimated to be living for more than 25

million years now. Due to ocean acidification and global
warming more than 75Vo of the Great Barrier Reef has

been declared to be dead in 2017 by scientists. This is an

example of disturbance in an ecosystem.

Ecosystems that undergo disturbances may have

the capacity to bounce back and become healthy as they
had been prior to the disturbance. That may depend on a
number of factors but it may or may not happen.

In the example of the Great Barrier Reef of
Australia, scientists have predicted that the disturbance is

likely to be permanent and there is no chance for the Great
Barrier Reef to be normal again.

In the case of the 2004 tsunami, the tsunami waves

destroyed many coral ecosystems along the Gulf of Mannar.

After the tsunami some corals have begun repairing
themselves and it is expected they will be healthy once

again.

The Functions of Ecosystems

1. The ecosystem performs the very important function of
satisfying the requirements of the biotic components of the

ecosystem.

2. The interaction between the abiotic and biotic components

of the ecosystem occurs in the ecosystem. The interaction
between the biological components and the physical
components of the environment happens in the ecosystem.

The dependence and interactions between the biotic
interactions also happens in the ecosystem.

E.g.1.plants need soil to grow
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2. The carnivores feed on herbivores and the population of
herbivores determines the population of the camivores.

3. The transfer of energy and nutrients between living
organisms is possible in an ecosystem. It leads to complex

ecosystems and creation of unique niches.

4. The ecosystem is beneficial to humans as all the raw

materials needed for us come from the ecosystem.

Energy flow and Matter Cycling

Energy

What is energy? Why do we need it? Why do we need to study

about it?

Energy is defined as the capacity to do work. All living
organisms from the smallest bacterium to the gigantic blue whale

require energy. Even we humans need a constant supply of energy.

As you are reading this book, you are using energy. Your brain uses

enough energy to power a l0 watts bulb. From the moment you are

bom, till the time you die, your heart keeps on beating, your lungs

keep on breathing, the blood flows though your blood vessels, your

kidneys keep functioning. All these processes require energy.

Similarly, all your bodily processes such as talking, thinking, eating,

reading, writing, running all need energy.

l{hat is the source of this energy?

We get our energy from the food we eat. We eat our food

and our body does the rest. The food we eat may come from plants

and / or animals. People who eat only plants and their products as

food are said to be vegetarian whereas those who consume meat

and the flesh of animals are considered to be non-vegetarian.

If we study the ecosystem, different organisms get their

food in different ways. The ultimate source ofall energy for all the

living organisms on earth is the sun. The sun is constantly giving out

light energy. Not all living organisms are capable of utilizing this

abundant, unlimited supply of energy. That is done by a special group

of organisms - the green plants.
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Matter Cycling in Ecosystems

What is matter?

Matter is the substance of which the universe is made. All
the physical objects around us are made of matter. The entire
universe including the biological world is made of matter. The entire

universe is made of atoms and molecules which are the smallest

forms of matter.

Living organisms are made of atoms of carbon (C), hydrogen

(H), oxygen (O), nitrogen (N), phosphorus (P), and sulphur (S) along

with many others. Living organisms depend on the environment to

fulfill their need for matter. Matter is taken in the form of food and

water by living organisms. There is a constant input of matter from
the environment to living organisms if the organism is to survive.

When an organism dies, all the matter is once again retumed to the

ecosystem.

Matter moves through the living and nonJiving parts of the

ecosystem, this movement of matter in the ecosystem is a continuous

( non-stop) process and is called a cycle. A cycle is a series of
events that happen over and over again. The matter in an ecosystem

is a permanent part ofthe ecosystem. It cannot leave the ecosystem,

however, it may change form and so it is said to "cycle" through the

ecosystem. Matter cycling is therefore the movement of matter

through the ecosystem. The important cycles of matter in the

ecosystem are those involving water, carbon, nitrogen, phosphorus

and sulphur.

The Green Plants

All green plants carry within their leafcells a very important

organelle (an organlle is a very small organ which can be seen only

through a microscope) called chloroplast. The chloroplasts carry

within them the green pigment called chlorophyll. Chlorophyll gives

the green colour to plants.
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Why are plants green?

All of us would have seen a rainbow. A rainbow is formed

when water droplts act as a prism and break up the white light

coming from the sun into its component colours - VIBGYOR (Violet,

Indigo, Blue, Green, Yellow, Orange, and Red). Now, of the seven

colours, blue light and red light have the maximum amount of energy.

Green plants are very efficient, so they absorb the red and blue

wavelengths of light and reflect back the green light which does not

have much energy. Hence, plants appear green.

The light coming from the sun has radiant energy. It cannot

be captured and stored for future use. Green plants have the

remarkable property of converting the radiant energy of the sun

into chemical energy. Now, chemical energy can be stored for a

long duration of time. This conversion of the radiant energy of the

sun into chemical energy can only be done by the chlorophyll
molecules present in the chloroplasts of the leaf. The phenomenon

by which the light energy of the sun is converted and stored as

chemical energy is called as photosynthesis.

During photosynthesis, carbon dioxide gas and water are

combined through a series of reactions to form glucose which can

be stored and also converted to other forms. Plants convert glucose

into starch and store it whereas animals convert glucose into glycogen

for storage. Green plants are the only organisms in the ecosystem

having the ability to prepare their own food. Hence, they are called

as producers. However, the green plants produce a huge amount of
food over their actual need. This food is made available to the other

organisms in the ecosystem. Hence, all other organisms in the

ecosystem apart from the green plants are called the consumers.

The Consumers

Among the consumers are animals that feed on the green

plants. The best example would be the cow. But, then there are

many other animals such as insects, fish, larvae, deer, mouse etc.

which also feed on the green plants. When these animals feed on
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the green plants, they get the energy needed for building their bodies

and to perform their metabolic activities. Such organisms which
directly feed on the green plants are called as primary consumers

or herbivores.

The herbivores are the food for other animals. Abird feeds

on a worrn or an insect, or a frog eats an insect, or a tiger eats a
deer. Those organisms which feed on herbivores are the secondary
consumers or carnivores.

The secondary consumers may be eaten by other animals
e.g. a small bird may be eaten by a raptor (e.g. eagle) or a frog may
be eaten by a snake. Such animals are called tertiary consumers or
top carnivores.

However, all tiving organisms have a finite (fixed) life span.

When living organisms die, their bodies represent a rich source of
food for the other organisms present in the ecosystem. Animals
such as vultures, hyenas, beetles, etc. feed on dead and decaying
animals. Such organisms are called detrivores.

All the above components of ecosystem together make the
ecosystem.

An Ecological Pyramid

SETOI{DARY

CONSUMERS

PRODUCERS
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The Food Chain

The process of eating and being eaten by the various
organisms of the ecosystem leads to the formation of a food chain,
e.g.

1. Grass -) insect ) frog ) snake ) hawk)
2. Grass ) deer ) tiger

The above are examples of food chains. Each ecosystem
can have a number of food chains. Generally, all food chains begin
with the producers or the green plants.

In nature, as seen above, there are a number of food chains.
These food chains are not rigid but dynamic. An animal may get his
food from any level of the food chain convenient to it. A mouse may
eat grains, if available, or eat a worn. In the first case, the mouse is
a primary consumer, whereas in the second, it is a secondary
consumer. Thus there are many intersections of the food chain in
nature and therefore we observe food webs in nature.

An animal that eats plants is called an herbivore, a carnivore eats

other animals. An omnivore is an animal that eats both plants and

animals and obtains its energy from different levels of the food chain.

Energy flow in ecosystems.

The energy which comes to us from the sun is captured

and converted by the autoffophs or the green plants. This is consumed

by the herbivores which also form the food for the carnivores. Thus,

in the process of eating and being eaten and in the process of
decomposition of dead organisms, energy flows through the

ecosystem. This is a very important aspect of the ecosystem. The
flow of energy through the ecosystem is essential for the health of
the ecosystem.

Each level at which an organism feeds in the ecosystem is

called as a Trophic level. The producers ,ue the first trophic level,

the primary consumers the second trophic level, the secondary

consumers the third trophic level and the tertiary consumers the

fourth trophic level.
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The flow of energy in any ecosystemis always unidirectional.

Energy will always flow from producers to primary consumers to

secondary consumers to tertiary consumers. There is no reverse

flow of energy in natural ecosystems.

When we study about energy and energy transformations

we have to keep two principles in mind.

1. The amount of energy available in the universe is the same.

Energy can neither be created nor destroyed. It can only

be transformed from one form to another.

2. All ecosystems receive their energy from the sun. The

radiant energy of the sun is converted into chemical energy

by the green plants.

When energy flows through the ecosystem, much of the

energy is lost. When plants fix the energy of the sun, much of the

energy is used by plants to grow and for their metabolic processes.

As a result only lOVo of the light energy harvested by plants from
the sun is available for use at the next trophic level.

The same process is found to be repeated at all trophic

levels. At each trophic level, only ll%o of the total energy present in

that trophic level is available for use by the next trophic level. Much

of the energy is released as heat.

A consequence of this is that generally the food chains do

not have more than four trophic levels.

Autotrophs Vs. Heterotrophs

Autotrophs (self-feeding) are organisms that are capable

of synthesizing organic molecules as food from simple inorganic

precursors and store biochemical energy in the process. The

autotrophs are referred to as primary producers.

This understanding that we are just a small part in the

wonderful scheme of life is important. For generations Man has

been taught that he is Lord and Master of all he surveys and he can
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The autotrophs are able to prepare (manufacture) complex

organic molecules from simple inorganic compounds. An autotroph

can take carbon dioxide ( CO2), water (HA) and other nutrients

from the environment. Putting all the above inorganic compounds

together to make food requires the input of energy which comes

into the ecosystem as sunlight. Indeed, the autotrophs have the

capacity to utilize the energy present in sunlight. The sunlight drives

the process of photosynthesis - the reaction in which the autotrophs

use the inorganic molecules to produce a chemical substance called

glucose. Glucose is an energy rich molecule that can be used as

food. It can also be converted into a storage molecule called starch

which can be reconverted back into glucose when the need arises.

Much of the food we eat especially the cereals contain starch

as the major food material. Whether we eat rice, wheat, bread, or

something else, we are in reality consuming starch.

Photosynthesis is one mechanism by which the autotrophs

are able to produce food. There are another group of autotrophic

organisms which are capable of producing food in a slightly different

manner. These organisms are called chemoautotrophs and the

process is called chemosynthesis.

In chemosynthesis, the producer organisms which are

mostly specialized bacteria convert inorganic nutrient into organic

compounds without the presence of sunlight. Many groups of
chemosynthetic bacteria have been discovered in marine and

freshwater environments often in extreme environments such as

deep sea hydrothermal vents that are rich in sulphur or hydrogen

sulphide gas. They use the energy obtained by breaking up the

inorganic molecules to prepare their food.

So the autotrophs are comprised of two groups of organisms

- the chlorophyll bearing photosynthetic organisms and the

chemosynthetic organisms. The autotrophs are the foundation on

which the ecosystem is built.
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There are many more organisms present in the ecosystem

apart from the autotrophs. These are the heterotrophs. They are

incapable of producing their own food hence they depend on other

organisms. The heterotrophs in an ecosystem are also called as

consumers.

Primary Production

"Production" in ecology refers to the creation of new organic

matter. When a plant grows in the environment, as the plant grows,

it is creating new organic matter through the process of
photosynthesis. The light energy from the sun is converted into

chemical energy and stored within the cells of the plant. This energy

is further used to create new molecules and for a variety of purposes.

This leads to the formation of new compounds, it drives the growth

and reproduction of the plant.

The Rate of Photosynthesis

How does one know how much photosynthesis is happening

within a plant? For that, one has to measure the rate of photosynthesis.

Measuring the rate of photosynthesis gives us a good idea of the

rate at which a green plant is producing new organic matter. When

we measure the rate of photosynthesis, we are concerned with the

primary production.

Primary Production

Definition. The synthesis and storage of organic molecules

during the growth and reproduction of a photosynthetic organism.

The core idea behind primary production is that new chemical

compounds are produced and it leads to the growth of new plant

tissue. Over time, primary production results in the formation of
new biomass of the plant. Consumers feed on the plants directly
(e.g. grasshoppers, goat) or indirectly ( eagle, tiger).

The Gross Primary Productivity (GPP) is the total amount of carbon

dioxide that is fixed by the plants during photosynthesis
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Respiration R is the amount of carbon dioxide that is lost by an

organism due to metabolic activity.

The respiration in an ecosystem can be further divided into
components that reflect the source of the carbon dioxide.

Rp = Respiration by plants

Rh = Respiration by heterotrophs

Rd = Respiration by decomposers

Net Primary Production (NPP)

It is the net amount of primary production after the costs of
plants respiration are included.

NPP=GPP- R

Net Ecosystem Production (NEP)

It is the amount of primary production after the costs of
respiration by plants, heterotrophs and decomposers are all included.

NEP=GPP-(RP +Rh + Rd)

Secondary Production

It is the generation of the biomass of the heterotrophs or
consumer organisms in an ecosystem. The secondary production is

determined by the transfer of organic material between trophic
levels. It represents the quantity of new tissue created the use of
assimilated food. The secondary production is determined by the
consumption by the primary production by the herbivores of the

ecosystem. The organic responsible for secondary production are

the animals, protists and fungi.

Productivity of ecosystems

The physical and chemical factors and the input of solar
energy is not the same around the world. Hence, different
ecosystems vary a great deal in terms of their productivity.

In terms of Net Primary Productivity, the most productive

ecosystems per unit area on our planet are the estuaries, swamps,

marshes and tropical rain forests.
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If we are to estimate the total amount of NPP in the world,
we must multiply the productivity of an ecosystem per unit multiplied
by the total average area occupied by the ecosystem around the

world. Based on the calculations, it is observed that the most
productive ecosystems are the open oceans, tropical rain forests,
the savannahs and the tropical seasonal forests.

Differences in the Productivity of ecosystems.

Climate and nutrients control primary productivity. Areas
that are warm and wet are generally more productive. The amount
of water limits primary productivity. Therefore the amount of rainfall
affects production.

Factors affecting productivity in natural environments.

1. Light
The amount of solar radiation reaching the earth's surface

is strongly influenced by water vapour, carbon dioxide, oxygen and

nitrogen present in the atmosphere. The absorption of the ultraviolet
rays by ozone is important to biological organismsbecause
ultraviolet light is harmful to living organisms. UV light has the

capacity to damage the DNA of living organisms.

2. Temperature

Organisms including plants can grow and live well only when the

environment is warm enough for them. Although different plants

are adapted to different ranges of temperature based in a particular
area where they are growing, all plants have a maximum and a

minimum tolerance level beyond which they cannot grow. Generally

the optimum temperature for photosynthesis is 25' C.

3. Precipitation

It refers to the fall of water in any form such as rainfall, hail, snow,

dew etc.The precipitation determines the amount of water available

for plant growth. When precipitation is in the form of snow or hail,
it has a tendency to destroy plant tissue. Precipitation as rain is best

for plants.
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4. Nutrient availability

All living organisms need food and nutrients. Green plants need

nutrients for photosynthesis. The availability of nutrients determines

the rate of photosynthesis and plant growth.

5. Plant Leaf Biomass

The amount of plant leaf biomass present per unit of ground area

will determine the total capacity of photosynthesis of the plant and

by extension the capacity of the ecosystem. More the number of
plants in a given area, more will be the photosynthesis. However,

each plant needs a certain amount of space and the number of
plants that can live in a given area is limited.

6. Concentration of carbon dioxide

The atmospheric concentration of oxygen affects the rate of
photosynthesis. Carbon dioxide is essential for photosynthesis.

Generally, it is believed t[at higher carbon dioxide levels may favor

plant growth.

Global warming and its effect on productivity

Plants are dependent on light, temperature, moisture and

carbon dioxide concentration to produce grains and other crop

products that are essential to our health and well being. Howeveq

the climate inputs especially rainfall varies and with it the productivity

of the crops.

Global warming is believed will lead to climate change.

Climate change will lead to modifications of the environment and

therefore the conditions affecting plant growth will also vary. It is

believed that the rise in carbon dioxide concentration in the

atmosphere, combined with the increase in temperature due to carbon

dioxide concentration increase will affect our crops. There may be

disturbances in the weather pattems leading to changes in the amount

and duration of rainfall. There will be higher evaporation of water

leaving less water in the soil. The increased temperature wil! also
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Biogeochemical cycles.

As matter cycles through the environment, it enters the

bodies ofliving organisms and it also travels through the abiotic part

ofthe ecosystem such as lithosphere, atmosphere and hydrosphere.

Such a cycle is called a biogeochemical cycle.

The water cycle

Water is present in all its forms on earth. The predominant

form of water is liquid water (present on the surface as rivers, lakes

and oceans ) and under the ground in aquifers. It is present insolid

form on glaciers and in the polar ice caps (Arctic and Antarctic).

The water in the air is in the gaseous form and it travels as clouds

and brings us rain. Water is also an essential component of the

bodies of living organisms. Water is not just stored on earth, it is
constantly moving. The movement of water thrcugh the environment

is called the water cycle.

As water moves through the ecosystem, it changes its

physical form from solid to liquid to gas and vice versa depending

on the situation. The water in the atmosphere present as gas on

cooling falls as precipitation (rain, snow or ice) on the ground. This

cooling of water is essential for precipitation to occur.

When water is heated, it changes form into vapour by a
process called evaporation. Living organisms also take in and release

water.

The Carbon Cycle.

Carbon is an element essential for all living organisms. The

movement of carbon in the ecosystem is the carbon cycle. Carbon

is present as carbon dioxide gas in the earth's atmosphere. Carbon

dioxide is taken up by green plants during photosynthesis and thus

enters the ecosystem. Plants use carbon dioxide to produce glucose
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through the process called photosynthesis. Sugars are carbon

compounds that are important as food for all living organisms. Food

supplies energy and materials that all living organisms need to live

and grow. Living organisms break down the carbon compounds to

release the energy stored in them through the process ofrespiration.

When the living organisms die, the carbon forming a part of their

bodies is released.

Carbon is present everywhere on the earth - the air, land

and the seas. Carbon is present in the fossil fuels (petrol, diesel,

kerosene, coal) that we use today. Once we burn the fossil fuels,

Carbon is present everywhere on the earth - the air, land and the

seas. Carbon is present in the fossil fuels (petrol, diesel, kerosene,

coal) that we use today. Once we burn the fossil fuelsthe carbon

stored in them is released and they become carbon dioxide and

become a part of the atmosphere.

Nitrogen cycle

78Vo of the air we breathe contains nitrogen. Yet it does us

no harm as nitrogen does not react very easily with other elements.

Nitrogen is a very important element as it forms part of the amino

acids which form the proteins. Nitrogen is also a part of the DNA.

All animals depends on plants for nitrogen. There are only two ways

for nitrogen to enter the soil - when there is lightning and by the

nitrogen fixing organisms. The nitrogen fixing organisms like

Rhizobium living in the roots of leguminous plants convert the

gaseous nitrogen into a form called nitrate that can be taken up by

the plants. When living organisms die, the nitrogen is released back

into the atmosphere through a process called denitrification.,

Why should we study about ecosystems?

Today man has progressed much scientifically and

technologically. We mostly live in manmade environments that are

very different from natural environments. We think that we can
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conquer nature. The reality is that though we have seen much
development, we are still reliant on nature for our everyday needs.

Starting with the need for drinking water, to food, clothes, energy,

air, everything we have is a gift from nature to us. We need to
understand this very clearly. We are not very different form the
forest - dwelling people, only we are somewhat distant from the
forest but still heavily dependent on it. Therefore, it is very important
that we gain an understanding of the environment we are living in.

The study of ecosystems helps us to,

l. Know about the environment

It is essential to know about the environment we are living in to plan

our life accordingly. For example, Palayamkottai is located in an

arid zone that gets very little rainfall every year. If the river
Thamirabarani would not be flowing, the twin cities of Tirunelveli
and Palayamkottai would have no water to drink. Therefore, if we
want to continue to live in Palayamkottai, we must pay proper

attention to,

a. Conservation of water

b. Rainwater harvesting

c. Plant and take care of as many saplings/ trees as

possible

d. Protect the watershed of the Thamirabarani in the

Western Ghats. Therefore, the protection of the

Kalakkad Mundanthurai Tiger Reserve,

Papanasam, Sengaltheri and other regions should

be our priority.

2. Know the wealth in our natural environment.

The real wealth of India is not in its gold, silver and other
precious stones. The real wealth of India is its biodiversity and the

amount of medicinal plants and economically important plants that

grow here. This wealth is renewable and can be multiplied. Only if
we know the natural resources, we will come to know the wealth

we have in our country.
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3. Natural Resource Management

Once we know the natural resources we have, it becomes

easy for us to plan and use it effectively. The natural wealth of our

country is its green gold. The natural wealth we have is to be used

responsibly and sustainably.

Methods to study ecology

There are three methods by which ecologists study about

the environment. They are,

1. By observing nature

2. By conducting experiments

3. By constructing mathematical models

By observing nature

The study ofecology beings with field observation. For this,

the researcher has to go and work in the field. By observing the

ecosystem, the researcher gets an idea about the various biotic and

abiotic forces active within the ecosystem.

By conducting experiments

A simple field survey cannot answer all the questions about
the ecosystem. To get an idea of what changes may happen to an

ecosystem, if it is altered in a particular way, the researcher may

conduct some experiments.Once the observations are made, the

researcher may make some measurements and come to an

understanding of the ecosystem.

By modeling

Once ecologists have a good understanding of the components of
an ecosystem, they may employ modeling as a tool. A model can be

a physical model or a mathematical model or a computer model. A
model can help scientists assess the impact of various possible

scenarios and its effect on the ecosystem. Models are non-invasive

methods to make predictions about the ecosystem. The use of
computers for modeling has made it more accurate and faster.
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The Niche or Ecological Niche

The niche is defined as the set ofbiotic and abiotic conditions
in which a species is able to live and maintain stable population
sizes. While the habitat refers to the environment where an organism
lives, the niche refers to the particular environment where the
organism lives. In other words, the "niche" refers to the home of
the organism.

E.g. the maruda maram (Eng. Arjun tree, Terminalia
arjuna) and the orchid Vanda both live in the Tropical Forests of
the Westem Ghats. But where do they live in the vast forest? The
forest is home to both of them. An organism cannot just live
everywhere for conditions for the organism to live are not favourable
everywhere. It will live only where conditions for its living are

favourable. Thus, we find that theArjun tree lives along the streams

and river banks of the forest whereas Vanda is found growing on

the branches of trees deep in the forest. Thus although both live in
the same forest, they are living in different areas of the forest where
the conditions for living for each of them are favourable.

Population Ecology

Plants and animals live in groups. A group of a number of
individuals of a species is called a population. The dynamics of a

population with reference to its behaviour with the environment is

very important. Populations have the capacity to alter their
environment in positive or negative ways. The study ofpopulations
is called population ecology.

E.g. a study ofthe elephant populations in a forest is an example for
population ecology

Community ecology

The plants and animals living in a given geographical area

interact among themselves. This study of the interactions among a

number of species living in the same geographical area is called
community ecology.
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E.g. the study of predator - prey dynamics is an important
aspect of community ecology.

The Biome.

The biomes are large units of organizations of the ecosystems

present on the earth. They are classified mainly according to the

structure and composition of the vegetation. The biomes are limited
in the distribution by climate, precipitation, weather and other
environmental factors. The examples of biomes are the tropical
rainforest (e.g. Congo), the taiga (e.g. the Boreal forests of Canada

and North America), the tundra (e.g. cold ice filled deserts around

the North Pole), hot deserts (e.9. Thar in Rajasthan) and cold desert
(e.g. Ladakh in Jammu and Kashmir).

Biomes:

A biome is a very large ecological area on land
where the flora (plants) and fauna (animals) have adapted to the

environment. Abiome is often defined by the abiotic factors such as

climate, relief, geology, soils and vegetation. A biome can be

considered to be a very large ecosystem or a collection ofecosystems.

There are five major biomes on earth. They are,

l. Desert biome

2. Aquatic biome

3. Forest biome

4. Grasslands biome

5. Tundrabiome

l.Desert Biome

207o of land on the Earth is desert where there is less than
5Ocm/year or less of rainfall. Deserts are of four types,

a. Hot and dry deserts

b. Semi-arid deserts

c. Coastal desertsd.

Cold deserts
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The desert biomes have very high temperatures due to the
limited vegetation cover, low moisture in the atmosphere and land
exposed to the sun. The humidity is very less. Plants like short shrubs

and cacti survive in the desert. The plants have the ability to conserve
water. The plants in the desert are mostly leafless and used their
stems for photosynthesis e.g. Cactus. The desert has different types
of animals which have adapted to it. They generally are noctumal
to avoid the heat.

2.AquaticBiome
All the aquatic bodies of the world togettrer constitute the aquatic
biome. It is the largest biome on earth as water covers more than
75 percent of the area on earth. The different types of aquatic
biomes are,

i. Freshwater Biomes
. Fresh water biomes include lakes and ponds (standing

water) as well as rivers and streams (flowing water). They
also include wetlands. Humans rely on freshwater biomes

to provide aquatic resources for drinking water, crop
irrigation, sanitation and industry. Lakes and ponds are

found in tenestrial landscapes' and are, therefore,
connected with a biotic and biotic factors influencing these

terrestrial biomes.
ii. Marine Biomes

The ocean is the largest marine biome. It is a continuous
body of salt water that is relatively uniform in chemical
composition; it is a weak solution of mineral salts and
decayed biological matter. Within the ocean, coral reefs
are a second kind of marine biome.

The physical diversity of the ocean is a significant influence

on plants, animals, and other organisms. The ocean is
categorized into different zones based on how far light
reaches into the water. Each zone has a distinct group of
species adapted to the biotic and abiotic conditions
particular to that zone.



42

Estuaries, coastal area where salt water and fresh water
mix, form a third unique marine biome.

3. Forest Biome
Forest occupy approximately one-third of Earth's land

area, account for over two-thirds of the leaf are of land plants, and

contain about 707a ofcarbon present in living things. Forest biomes

are biological communities that are dominated by trees and other
woody vegetation.

Forest can be classified according to numerous
characteristics, with seasonality being the most widely used. There

are three major types offorests, classed according to latitude.

i. Tiopical forests:
Tropical forests are characterized by the greatest divenity

of species . They occur near the equator, within the area bounded
by latitudes 23.5degrees N and 23.5 degrees S. One of the major
characteristics oftropical forests is their distinct seasonality: winter
is absent, and only seasons are present (rainy and dry).The length
of daylight is I 2 hours and varies little.
. Temperature is on average 2O-25o C and varies little
throughout the year. Precipitation is evenly distributed throughout
the year., with annual rainfall exceeding 200cm. Soil is nutrient-
poor and acidic. Decomposition is rapid and soils are subject to
heavy leaching.

The canopy in tropical forests is multilayered and
continuous, allowing little light penetration.

The flora is highly diverse. Trees are 25 35 m tall, with
buttressed trunks and shallow roots, mostly evergreen, with large
dark green leaves. Plants such as orchids, bromeliads, vines
(Lianas), fems, mosses, and palms are present in ffopical forests.
The fauna include numerous birds, bats, small mrunmals, and insects.

Further suMivisions of this group are determined by seasonal

disfibution of rainfall.
I . Evergreen rainforest: no dry season.
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2. Seasonal rainforest: short dry period in a very wet
tropical region.

3. Semi - evergreen forest : longer dry season ( the upper
tree story consists of deciduous trees, While the lower
story is still evergreen).

4. Moist/dry deciduous forest (monsoon): the length of the
dry season increases further as rainfall decreases (all
trees are deciduous).

More than one half of tropical forests have already
been destroyed.

Temperate forests occur in eastern North America,
northeastem Asia, and Western and central Europe. They have
well-defined seasons with a distinct winter. A moderate climate
and a growing seasons of 140-200 days during 4-6 frost-free
months distinguish temperate forests. The temperature varies from
-30C t 3o C. The precipitation (75- 150 cm) is distributed evenly
throughout the year. The soil is fertile, enriched with decaying litter.
The canopy is moderately dense and allows light to
penetrate,resulting in well-developed vegetation. Trees are

distinguished by broad leaves that are lost annually and include
such species as oak. Hiciory beech, hemlock,maple, elm, willow,
and spring-flowering herbs.The fauna is represented by squirrels,
rabbits, skunks, birds, deer, mountain lion, fox and black bear.

Further subdivisions of this group are determined by seasonal

distribution of rainfall.
I . Moist conifer and evergreen broad-leaved forests: wet

winters and dry summers (rainfall is concentrated in the

winter months and winters are relatively mild)
2. Dry conifer forests: dominate higher elevation zones; low

precipitation.

3. Mediterranean forests: precipitation is concentrated in
winter, less than I 00cm per year.

4. Temperate coniferous: mild winters, high annual
precipitation ( greater than 200cm)
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5. Temperate broad -leaved rain forests: mild frost-free
winters, high precipitation (more than 150cm)

5. Temperate broad-leaved rainforests: mild, frost - free

winter, high precipitation (more than 150cm) evenly
distributed throughout the year.

Only scattered remnants of original temperate forests
remain.
iii) Boreal forests (taiga)

Boreal forests, or taiga, represent the largest terrestrial biome.
Occurringbetween5O and 60 degrees north latitudes, boreal forests

can be found in the broad belt of Eurasia and NorthAmerica: two
thirds in Siberia with the rest in Scandinavia, Alaska, and Canada.

The seasons are divided into short, moist, and moderately warm
summers and long, cold and dry winters. The length of the growing
season in boreal forests is 130 days. The temperatures are very
low. The precipitationis primarily inthe formof snow,40-100 cm
annually. The soil is thin, nutrient-poor, and acidic. The canopy
permits low lightpenetration, and as aresult, understory is limited.
The flora consist mostly of cold-tolerant evergreen conifers with
needle-like leaves, such as pine, fir, and spruce. The fauna include
woodpeckers, hawks, moose, bear, weasel,lynx, fox, wolf, deer,

hares, and bats.

Current extensive logging in boreal forests may soon cause
their disappearance.

4. Grasslands Biome

Grasslands are charactenzed as lands dominated by grasses

rather than large shrubs or trees. There are two main divisions of
grasslands: (1) tropical grasslands, called savannas, and
(2) temperate grasslands.

Savanna

Savanna is grassland with scattered individual trees.

Savannas of one sort or another cover almost half the surface of
Africa (about five million square miles, generally central Africa)
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and large areas of Australia, South America, and India. Climate is

the most important factor in creating a savanna. Savannas are always

found in warm or hot climates where the annual rainfall is from
about 50.8 to l2l cm (20-50 inches) per year. It is crucial that the

rainfall is concentrated in six or eight months of the year, followed
by a long period of drought when fires can occur.

The soil of the savanna is porous, with rapid drainage of
water. It has only a thin layer of humus (the organic portion of the

soil created by partial decomposition of plant or animal matter), which

provides vegetation with nutrients. The predominant vegetation

consists of grasses and forbs (small broad-leaved plants that grow

with grasses). Different savannas support different grasses due to

disparities in rainfall and soil conditions.

Savanna has both a dry and a rainy season. Seasonal fires

play a vital role in the savanna's biodiversity. There are also some

environmental concerns regarding savannas such as poaching,

overgrazing, and clearing ofthe land for crops.

Temperate Grasslands

Temperate grasslands are characteized as having grasses

as the dominant vegetation. Trees and large shrubs are absent.

Temperatures vary more from summer to winter, and the amount of
rainfall is less in temperate grasslands than in savannas. The major

manifestations are the veldts of South Africa, the puszta of Hungary,

the pampas of Argentina and Uruguay, the steppes of the former

Soviet Union, and the plains and prairies of central NorthAmerica.

Temperate grasslands have hot summers and cold winters. Rainfall

is moderate. The amount of annual rainfall influences the height of
grassland vegetation, with taller grasses in wetter regions. As in the

savanna, seasonal drought and occasional fires are very important

to biodiversity. The soil of the temperate grasslands is deep and

dark, with fertile upper layers. It is nutrient-rich from the growth

and decay of deep, many-branched grass roots. The rotted roots
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hold the soil together and provide a food source for living plants.

Each different species of grass grows best in a particular grassland

environment (determined by temperature, rainfall, and soil conditions).

The seasonal drought, occasional fres, and grazing by large mammals

all prevent woody shrubs and trees from invading and becoming

established. Precipitation in the temperate grasslands usually occurs

in the late spring and early summer.

There are also environmental concerns regarding the

temperate grasslands. Few natural prairie regions remain because

most have been tumed into farms or grazing land. This is because

they are flat, treeless, covered with grass, and have rich soil.

5. Thndra Biome

Ihndra is the coldest of all the biomes. Tundra comes from

the Finnish word tunturia, meaning treeless plain. It is noted for its

frost-molded landscapes, extremely low temperatures, little
precipitation, poor nutrients, and short growing seasons. Dead organic

material functions as a nutrient pool. Tundra is separated into two
types: arctic tundra and alpine tundra.

Characteristics of Thndra

1. Extremely cold climate

2. Low biotic diversity
3. Simple vegetation structure

4. Limitation of drainage

5. Short season of growth and reproduction

6. Energy and nutrients in the form of dead organic
material

7. Large population oscillations

Arctic

Arctic Tundra is located in the northern hemisphere,

encircling the north pole and extending south to the coniferous forests

of the taiga. The arctic is known for its cold, desert-like conditions.
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The growing season ranges from 50 to 60 days. The average winter

temperature is -34" C C30' F), but the average summer temperature

is 3-12' C (37 -54" F) which enables this biome to sustain life. Rainfall

may vary in different regions of the arctic. Yearly precipitation,

including melting snow, is l5 to 25 cm (6 to 10 inches). Soil is formed

slowly. A layer of permanently frozen subsoil

called permafrost exists, consisting mostly of gravel and finer

material. When water saturates the upper surface, bogs and ponds

may form, providing moisture for plants. There are no deep

rootsystems in the vegetation of the arctic tundra, however, there

are still a wide variety of plants that are able to resist the cold climate.

There are about 1,700 kinds ofplants in the arctic and subarctic,

Alpine

Alpine tundra is located on mountains throughout the world

at high altitude where trees cannot grow. The growing season is

approximately 180 days. The nighttime temperature is usually below

freezing. Unlike the arctic tundra, the soil in the alpine is well drained.

Ecosystem services.

Definition of Service

A service can be defined as the act of helping or doing

work for someone.

It can also be defined as a system for supplying a public

need such as transport, communications or other utilities such as

electricity and water.

We normally take the natural gifts for granted. For
example, what is the value of the river Thamirabarani? A river
performs a number offunctions. Let us take only one function - the

provision of good, potable drinking water. One litre ofbottled water

costs Rs. 20. Every year millions of cubic metres of water are

provided by the Thamirabarani. Thinking and calculating in those
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terms, the water of the river itself must be worth hundreds ofcrores

every ye.u. But the river does not charge anything and selflessly

keeps on giving us water around the year

All mankind benefits from a number of ways from all the

ecosystems on our planet such as agroecosystems, forest
ecosystems, grassland ecosystems, aquatic ecosystems, urban

ecosystems etc. collectively, the benefits which mankind gets from

the ecosystems are krown as ecosystem services.

The Value of Ecosystem Services.

To understand the value of Ecosystem Services, we must

understand the concept of the "Tragedy of the Commons"

The Tragedy of the Commons

"The Commons" refers to any natural asset that belongs

not to any single individual but to society at large. For e.g. The

grazing rights of a grassland or a forest, the fishing rights to a lake

or the right to gather fodder from the common lands around a village.

Since "the Commons" belongs to all, all the people of the

village should take an active interest in protecting the commons

and using its resources. However, if an individual puts a lot of
effort in protecting the commons, that does not give him any extra
rights over the commons. For what belongs to everybody, if seen

from the other side of the lens, in reality belongs to nobody.

We take a lot ofpride and effort in protecting our personal

property but do not care for public property. Therefore "the

Commons" which benehts all and should be protected by all is slowly
neglected since no one can claim ownership over the commons; no

one is interested in maintaining it in a healthy manner. Each person

tries to extract the maximum from "the Commons" and no one

cares about it. As a result, slowly "the Commons" starts dying and

the people as a group would have lost a very valuable asset.

How can we make a common man to appreciate the value

of the ecosystems around us? Grappling with this question, ecologists

realized that too make people aware of the value of the ecosystem



49

services provided to us by nature, they had to something radical. All
men instinctively understand the value of money. Therefore ecologists

started to calculate the value of the ecosystem services in monetary
terms and present them to the general public.

The ecosystem services provided by nature fall into four
categories. They are,

1. Provisioning services e.g. product of food and water

2. Regulating Services e.g. control of climate

3. Supporting Services e.g. crop pollination

4. Cultural Services e.g. Spiritual and recreational benefits

Provisioning Services

These are services that give us material or energy outputs
from ecosystems. Ecosystems provide food for us. They provide

raw material such as wood. They also provide us with drinking

water. Even the medicinal plants are a gift from natural ecosystems.

Regulating Services

The forest ecosystems around us help in bringing rainfall
and affect the water availability. Trees provide us with shade and

regulate the climate around them. They purify the air and reduce air
pollution. Ecosystems affect global climate by fixing the carbon

dioxide in the atmosphere into biomass. Wetlands filter the

wastewater and act as a buffer. Soil erosion is prevented by trees.

The ecosystems provide a number of regulatory services such as,

a. Airquality maintenance

b. Climateregulation

c. Water regulation

d. Erosion control

e. Waterpurification

f. Waste treatment
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g. Regulation ofhuman diseases - changes in ecosystems can

directly change the abundance of human pathogens, such

as cholera and alter the abundance of vectors such

as mosquitoes

h. Storm protection - e.g. mangroves protect us from storm

surges and tsunami.

Supporting Services

Insects pollinate plants as a result of which plants prepared

food for us. If there were no insects, we would run out of food very
quickly. All the ecosystems provide habitats for living organisms.

The ecosystems are the natural home for these organisms.

The genetic diversity of natural populations is also

maintained by the different ecosystems. Plants and animals have

adapted to their environments and have made it their home. The

maintenance of genetic diversity is very vital for the continued

existence of life on our planet.

Cultural Services

Apart from the material things needed by man, there are a

number of non-material things needed by man. The non-material

benefits and services people obtain from the environment are,

a. Cultural diversity - the diversity of ecosystems influences

the diversity of culture

b. Spatial and religious value - many religions attach spiritual

and religious values to ecosystems and components

c. Knowledge systems - Ecosystems influence the type of
knowledge systems of different cultures e.g. the Siddha

system of medicine is a part of Tamil culture

d. Inspiration --€cosystems provide rich source of inspiration

for art, folklore, national symbols, architecture etc.

e. Aesthetic value - people find beauty in natural ecosystems

and like to enjoy it
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f. Cultural heritage value - ecosystems are valued by many

societies for their cultural heritage e.g. the relationship of
Pothigai hills of Tirunelveli with Tamil

g. Recreation and Tourism - people spend their free time in
the lap of nature where natural beauty abounds.

Weather - A brief introduction

Weather is the state of the atmosphere around us. It may

be hot or cold, wet or dry, the sky may be clear or cloudy etc. The

changes occurring in the atmosphere on a day to day level is the

weather. All the weather related phenomena occur in the layer of
the atmosphere called the troposphere.

Weather is influenced by the air pressure, temperature and

moisture differences between one place and another. These

differences could be due to the sun's angle at a particular spot on

the earth. At the tropics, the sun's rays fall almost in a straight

linehas more energy whereas when we move towards the North

Pole and the South Pole, the angle of the sun's ray becomes more

inclined. This gives rise to differences in the temperature at the

tropical and Polar Regions. Due to a tilt in the earth's axis, the

Weather is influenced by the air pressure, temperature and moisture

differences between one place and another. These differences could

be due to the sun's angle at a particular spot on the earth. At the

tropics, the sun's rays fall almost in a straight linehas more energy

whereas when we move towards the North PoIe and the South

Pole, the angle of the sun's ray becomes more inclined. This gives

rise to differences in the temperature at the tropical and Polar

Regions. Due to a tilt in the earth's axis, thethe amount of sunlight

falling at a particular place is different at different times ofthe year.

These two factors lead to a difference in surface temperature.
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Differences in surface temperature causes differences in

pressure. Also higher altitudes (e.g. Ooty, Shimla) are cooler than

lower altitudes. Weather on earth is not constant but constantly

subject to change.

Weather is very important for us. Weather determines the

type of life style the people of a region can follow. The monsoons

which bring rain to India are a weather phenomenon. Unfortunately

much of Tamil Nadu does not benefit much from the monsoon as

Tamil Nadu falls in the rain shadow region of the Western Ghats.

The weather has a huge impact on our lives. The weather

affects the way we dress. It directly affects farming and the lives

of farmers on a day to day basis. Sometimes, the weather has what

are called as extreme weather events such as hurricanes, droughts,

fires, flood, heat waves, winter storms, frost etc. these extreme

weather events have the capacity to cause huge disruption in our

lives. Hurricanes and floods can cause huge loss of life and property.

Droughts and frosts can destroy crops and cause huge losses to

farmers.

Climate - a Brief Introduction

The climate is the average weather occurring in a place

over many years. The weather can change in a few hours but climate

changes very slowly and such changes can take hundreds or
thousands of years. The variations in the temperature, the humidity
(the amount of water vapour present in the air), the atmospheric
pressure, wind, precipitation, sunlight and other variables all together

constitute the climate.

The climate of a particular location is affected by its latitude
(the distance it is from the equator), the terrain, the altitude, the

presence of water bodies nearby etc. The Koppen classification is

the system used for classifying the climate. The monthly temperature

and precipitation of a place is used for classifying the climate. The
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Koppen classification classifies the climate into five primary types.

Each of the five primary types are further sub-classified into other
types. The climate is classified as,

a. Tropical - a climate in which all the twelve months
of the year have temperature of at least 18"C ( 64'F). It is
a non-arid climate with only two seasons - a wet season

and a dry season. The climate remains relatively constant

through the year. There is abundant rainfall, the weather is
hot and humid.

b. Dry - these are areas where there is less rainfall
and more evaporation. The air in these regions are dry. They

dry regions may be hold or cold. The Thar Desert is an

example of a hot and dry area while Ladakh in Jammu and

Kashmir is an example of a cold and dry area.

c. lVloist mild mid - latitude - these are regions from
23"26'N to 66"35'North and South of the equator. These

regions are present between the tropics and the Polar
Regions. The wind blowing in the middle latitudes is very
strong. The roaring forties (winds blowing between 40' and

50" in the northern and southern hemispheres) are well
known. The Mediterranean climate is a good example of
such a climate.

d. Moist cold mid - latitude - these are the regions

near the poles. They are known for their cold temperatures.

The warmest temperature is 10'C while the winter
temperatures may go down to -3'C. The cold wind from
the Polar Regions keep the areas very cold.

e. Polar climate - these are the regions surround the

North Pole and the South Pole. Both are examples of cold
deserts. Though there is plenty of water, it is frozen and

unavailable forliving organisms. The extreme cold also make

life very difficult.
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CHAPTER-Itr

HUMAN POPULATION AND RESOURCES

In biology, population growth is the increase in the number

of individuals in a population. The global human population
growth amounts to around 75 million annually, or 1.17o per year. It
is expected to keep growing, and estimates have put the
total population to reach 8.4 billion by mid-2030, and 9.6 billion by

mid-2050

Demographics can include any factor that
influences population growth or decline, but several factors are

particularly important: population size, density, age structure,
fecundity (birth rates), mortality (death rates), and sex ratio.

Populations change through three processes: fertility,
mortality, and migration. Fertility involves the number of children
that women bear and is to be contrasted with fecundity (a woman's

childbearing potential). Mortality is the study of the causes and

consequences, affecting death in the members of the population.

Demographers most commonly study mortality usingthe Life Table,

a statistical device which provides information about the mortality
conditions (most notably the life expectancy) in the population.

Factors affecting human population size:

There are many factors which affect the human population.

These include the

. Geographic,

. Demographic and

. Socio economic factors.

The geographic factors include climate, soil and the natural

resources of the area. The climate plays a crucial role in the growth

of human population. The areas with extremes of temperature like
deserts and the arctic regions have very low density of population.
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The equatorial areas are hot but have rich natural resources. The
tropical areas near the equater are the most populated areas as

they have good rainfall and vegetation. fuels etc. Water is essential

for the survival of human beings. Most of the human population
occurs near the banks of rivers.

The demographic factors consist of natality, mortality,
emigration and immigration. Natality refers to the new offspring
bom in a population. Mortality refers to the death o f individuals of
the population. Emigration is the movement of members of members

out of the population and immigration is the moment of members

into a population from other areas.

The socioeconomic factors also play an important role in
the growth of population. The socioeconomic factors are

industrialization, education, religious beliefs, marriage, family
structure, health care and nutritional status etc. It is observed that

industrialisation has an inverse relationship with population growth.

The industrialized countries have a low rate of population growth
while the non-industri alized ( or the developing and the
underdeveloped coountries) have a high rate of population growth.

Population and Age structure

Age structure of a Population

The composition ofa population in terms ofthe proportions

of individuals of different ages is termed as the age structure of the

population. The age structure is represented as a bar graph.

Age structure provides the distribution of the population

according to age. The information includes sex and age group (0-

14 years, 15-64 years,65 years and over). The age structure of
a population affects a nation's key socioeconomic indicators.
Countries with young populations (high percentage of individuals
under age 15) need to invest more in schools, while countries with
older populations (high percentage ofpeople with ages 65 and over)

need to invest more in the health sector. The age structure can also

be used to help predict potential political issues. For example, the
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rapid growth of a young adult population unable to find employment

can lead to umest.

Population Explosion

The rapid, uncontrolled increase in the population is called
popppulation explosion. Population explosion is said to be a"time
Bomb". Uncontrolled increase in the population has many negative

effects. There is a huge demand for resources. Hence, population
growth needs to be reduced.

How to reduce population growth
. Guarantee education through secondary school for all,
especially girls.In every culture surveyed to date, women who

have completed at least some secondary school have fewer children
on average, and have children later in life, than do women who

have less education.

. Eradicate gender bias from law, economic opportunity,
health and culture. Women who can own, inherit and manage

property; obtain credit and participate in civic and political affairs
on equal terms with men are more likely to postpone childbearing
and to have fewer children compared to women who are deprived

of these rights.

. Offer age-appropriate sexuality education for all
students. Exposure to comprehensive programs that detail ERX

education Sex options of abstinence and birth control and respecting

the sexual rights and decisions of individuals, can help prevent

unwanted pregnancies and hence reduce birth rates.

. End all policies that reward parents financially based

on the number of children they have. Governments can give
tax and other financial benefits to parents by linking these to the

number of children they have. Incentives can be provided to parents

with lesser number of children. but to parenthood status itself.
. Integrate lessons on population, environment, and
development into school curricula at multiple levels. Refraining
from advocacy or propaganda, schools should educate students to



make well-informed choices about the impacts of their behaviour,
including childbearing, on the environment.

. Put prices on environmental costs and impacts. When

the environmental costs of a product are calculated, the real prices

will have to be borne by the consumer. BYforming policies that can

actively reflect the environmental costs of a product, govemments

can make the consumers make the right decisions about their
purchases.

. Convince leaders to commit to stabilizing population
growth.

Politicians tend to see the population as vote banks and tend to
believe that a larger vote bank is good for their survival. Our leaders

have to be educated about the huge environment costs associated

with increasing population. They have to be convinced that having

asmaller but better educated and trained population. is better than a

large, uneducated and untrained population.

Food resources

Food is any substance consumed to provide nutritional
support for an organism. It is usually ofplant or animal origin and

contains essential nutrients, such as carbohydrates, fats, proteins,

vitamins or minerals-

Sources offood Staple foods: Agriculture, Meat, milk and products:

Livestock

Tlpes of Food Production

There are two kinds of food production are as follows:

l.The industrialized agriculture.

2. The traditional agriculture.

Industrialized Agriculture

The industrialized agriculture is called high input agriculture

since it uses large amounts commercial fertilizers, pesticides, fossil

fuels and water. Large fields of monoculture (single crops) are

planted and the plants are selectively covered to produce high
productions.

57
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Most of the food made by industrialized processes is traded

by farmers for profit and this kind of food production is most common

in modernized nations because of the involvement of high expenses

and technology. Still, the large industrialized plantations specializing

in a single cash crop (for example. crop specifically coffee, coca,

bananas) are found in some developing nations.

T[aditional Agriculture

The traditional agriculture is the most widely used form of
production of food, happening mostly in developing nations. This
can be classified into traditional intensive agriculture and traditional
subsistence agriculture. The differences between the two involve
the relative amounts of food produced and resources input. The

subsistence agriculture uses only animal and human labour and

produces enough food for the families of the formers.

The traditional, intensive agriculture uses more of animal

and human labour, irrigated water and fertilizers. It may involve
growing practices such as intercropping designed to maintain soil
fertility rate. The intercropping involves planting two crops at the

same time (for example, nitrogen-fixing legume crop with a grain

crop). Increased production resulting from the more intensive
processes provides sufficient food for the farmer's family and for
marketing to other people in the local region.

The Green revolution and T[aditional techniques:

The Green Revolution was a period when the productivity
ofglobal agriculture increased drastically as a result ofnew advances.

During this tirne period, new chemical fertilizers. synthetic herbicides

and pesticides were created and used. The chemical fertilizers made

it possible to supply crops with exffa nutrients and, therefore, increase

yield. The newly developed synthetic herbicides and pesticides

controlled weeds, and killed insects, and prevented diseases, which
also resulted in higher productivity.

ln addition,high-yielding crops were also developed and

introduced. High-yielding crops are crops that are specifically
designed to produce more overall yield. A method known as multiple
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cropping was also implemented during the Green Revolution and

lead to higher productivity.

Multiple cropping is when a field is used to grow two or more

crops throughout the year, so that the field constantly has something
growing on it. These new f'arming techniques and advances in
agricultural technology were utilized by fanners all over the world,
and when combined, intensified the results of the Green Revolution.

There have been two green revolutions. The first revolution
occurred in developing countries between 1950 and 1970. The

second revolution has occurred since 196l indeveloping countries

with enough rain and/or irrigation capability.

Green revolution in India

India adopted IRS - a semi-dwarf rice variety developed

by the International Rice Research Institute (IRRI) that could
produce more grains of rice per plant when grown with certain

fertilizers and irrigation. In 1968, Indian agronomist S.K. De

Datta published his findings that IR8 rice yielded about 5 tons per

hectare with no fertilizer, and almost 10 tons per hectare under

optimal conditions. This was 10 times the yield of traditional rice.

IR8 was a success throughoutAsia, and dubbed the "Miracle Rice".
IRS was also developed into Semi-dwarf IR36.

As a result of green revolution India became one of the

world's most successful rice producers, and is now a major rice

exporter, shipping nearly 4.5 million tons in 2006.

Cereal production more than doubled in developing nations

between the years 1961-1985. Yields of rice, maize, and wheat

increased steadily during that period. The production increases can

be attributed roughly equally to irrigation, fertilizer and seed

development, at least in the case of Asian rice.

While agricultural output increased as a result of the Green

Revolution, the energy input to produce a crop has increased faster,

so that the ratio of crops produced to energy input has decreased

over time. Green Revolution techniques also heavily rely on
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chemical fertilizers, pesticides and herbicides and rely on machines,

which rely on or are derived from crude oil, making agriculture

increasingly reliant on crude oil extraction

Food production - nutrition and environmental effects:

Nutritional quality of food:
Despite significant advances in the nutritional sciences, large

numbers of people do not eat a healthy diet. The composition of
food products and the nature of diet consumed are in large part a
result of food production, distribution, and marketing methods. Many
preventable conditions, including various kinds of cancer, diabetes,

coronary artery disease, obesity, low birth weight, and food-borne

infectious diseases are directly linked to dietary factors, often in
combination with genetic and other environmental contributors. These

diseases are increasingly expensive to treat.

Environmental effects:

We can survive without many things but we cannot survive
without food, the production of which has become a serious

environmental concern. Rapidly growing world's population requires

increased food production which is of the greatest causes of
environmental degradation throughout the world. Of particular
concern is meat production as modern practices of animal raising
directly contribute to water and air pollution and increase carbon
dioxide emissions, while crop production for animal feed and the

use of land for grazingthreaten biodiversity and wildlife.

The environmental impact of agriculture involves a variety
of factors from the soil, to water, the air, animal and soil variety,
people, plants, and the food itself. Some of the environmental issues

that are related to agriculture are climate _change, deforestation,
genetic engineering, irrigation problems, pollutants, soil degradation,

and waste.

Increasing world crop production:

Global demand and consumption of agricultural crops for
food, feed, and fuel is increasing at a rapid pace. This demand for
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plant materials has been expanding for many years. However, recent

increases in meat consumption in emerging economies together with
accelerating use of grain for biofuel production in developed countries

have placed new pressures on global grain supplies. To satisfy the

growing, worldwide demand for grain, two broad options are available:

(l) The area under production can be increased or (2) productivity
can be improved on existing farmland. These two options are not

mutually exclusive and both will be employed to produce the

additional 200 million tonnes/year of corn and wheat estimated to
be needed by 2017 . Both options will alter the environmental footprint
of farming. Of the two options, increasing productivity on existing
agricultural land is preferable as it avoids greenhouse gas emissions

and the large-scale disruption of existing ecosystems associated with
bringing new land into production

The Food and Policy Research Institute (EAPRI) estimates

that an additional 6 million ha of corn and 4 million ha of wheat plus

a roughly l27o tncrease in global corn and wheat yields will be used

to produce this additional200 million tonnes of grain. Both increases

in planted area and increases in yield are likely to be needed to meet

global demand for grain. However, improving yield on existing
agricultural land will have a lower environmental impact than bringing

new land into production. Cultivation of new acreage requires land

clearing and subsequent tillage that results in significant greenhouse

gas emissions also has negative impacts upon biodiversity and water

quality

Government agricultural policy:

Agriculture is the backbone of Indian economy. This sector

accounts for around l3.9Vo of GDP. A survey suggested that the

agricultural sector employs around 54.6Vo of the workforce.

Sustainable agriculture

In simplest terms, sustainable agriculture is the production

of food, fiber or other plant or animal products using
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farming techniques that protect the environment, public health, human

communities, and animal welfare.

Sustainable agriculture is farming in sustainable ways based on

an understanding of ecosystem services, the study of relationships

between organisms and their environment. It has been defined as

"an integrated system of plant and animal production practices having

a site-specific application that will last over the long term",
Sustainable agriculture will.satisfy human food and fiber needs,

enhance environmental quality and the natural resource base upon

which the agricultural economy depends. It will make the most

efficient use of non-renewable resources and on-farm resources.

Sustainable agriculture is the idea that agriculture should

occur in a way such that we can continue to produce what is

necessary without infringing on the ability for future generations to

do the same.

Water resources:

Importance of water

Water is one of the most important substances on earth. Al1

plants and animals must have water to survive. If there was

no water there would be no life on earth. Apart from drinking it to
survive, people have many other uses for water. Our body
uses water in all its cells, organs, and tissues to help regulate its
temperature and maintain other bodily functions. Because our body
loses water through breathing, sweating, and digestion, it
is important to dehydrate by drinking fluids and eating foods that
contain water.

SupplS Renewal and Use of Water Resources

97.4Vo of the water on our planet is salt water, 2.67o is

fresh water locked in ice caps and glaciers, 0.0147o of water is
available as soil moisture, useable groundwater, water vapor and

surface water.

The world's fixed supply of water in all forms (vapour,liquid,

and solid) is enormous. However, only about 0.0037o of the world's
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water supply is available as fresh water for human use, and this
supply is unevenly distributed.

About 977o of the earth's total supply of water is found in
the oceans and is too salty for drinking, growing crops, and most
industrial purposes except cooling. The remaining 37o is fresh water,
but over three-fourths of it is unavailable for use by plants, human
beings, and other animals, because it lies too far under the earth's
surface or is locked up in glaciers, polar ice caps, atmosphere, and
soil. This leaves 0.57o ofthe earth's water available as fresh water
in rivers, lakes, and economically recoverable underground deposits
(groundwater) to a depth of 1,000 meters (1.6 miles). However,
when we subtract the portion of this water that is highly polluted or
too difficult and expensive to tap, the remaining supply amounts to
about 0.0037o of the world's water. To put this in measurements

that we can comprehend, if the world's water supply were only 100

liters, our usable supply of fresh water would be only about 0.003
liter (one-half teaspoon). That tiny fraction of usable fresh water
still amounts to an average of 879,000 liters for each person on
earth. The supply is continually collected, purified, and distributed in
the natural hydrologic (water) cycle. This natural purification process

works as long as we don't pollute water faster than it is replenished
or add chemicals that cannot be broken down by bacterial action.

Water Sources

The fresh water we use comes from two sources:
groundwater and surface-water runoff. Precipitation that does not
infiltrate into the ground or retum to the atmosphere is known as

surface water and becomes runoff - water that flows into nearby

streams, rivers, lakes, wet-lands and reservoirs. This flow of water
is renewed fairly rapidly (12 to 20 days) in areas with average
precipitation. The land area that delivers runoff, sed-iment, and water-

soluble substances to a major river and its tributaries is called a

watershed or drainage basin. Surface water can be withdrawn from
streams, rivers, lakes, and reservoirs for human activities, but only
part of the total annual runoff is available for use. Some flows in
rivers to the sea too rapidly to be captured, and some must be left in
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streams for wildlife and to supply downstream areas. In some years

the amount of runoff is reduced by drought.

Using dams and reservoirs to supply more water:

Dams have been used to provide a store of water for
agriculture, industrial uses, household uses for thousands of years.

Hydroelectric dams, additionally, act as an altemative to non-

renewable energy resources that constitutes the majority of the

world's energy

Water Dams and Reservoirs have primarily been used to

serve four functions:

# Irrigate crops

# Provide hydroelectric power

# Supply water

# Control flooding

Out of the 38,000 large scale dams registered by the
International Commission on Large Dams (ICOLD), an intemational

organization that sets the standards for dams, 50 percent are used

for irrigation, I 8 percent for hydropower, l2 percent for water supply

and 10 percent for flood control and the rest for other functions

Irrigate crops

The vast quantities of water in reservoirs allow them to act
as effective and steady sources of water for irrigation with minimal
seasonal fluctuations. 30 to 40 percent of the 271 million hectares

that are irrigated worldwide rely on irrigation dams.

Provi.de hydroelectric power

Dams can harvest gravitational potential energy to provide
electrical power at low rates. Nineteen percent of world's electricity
supply comes from hydroelectric dams.

Supply water

The water in the reservoirs can be sent to treatment plants

to make it suitable for drinking. The reservoir already provides some
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frltration since silts and other particles settle to the base of the
reservoir and algae and aerobic bacteria destroy harmful micro
organisms.

Flood Control

Reservoirs can act to prevent floods downstream by holding
and regulating the flow during major flood events. Reservoirs can

also be used to balance flow during different weather conditions,
such as decreasing the flow by holding water back during heavy
rainfall and releasing more water during droughts

Converting salt rvater to fresh water:

Saline water can be made into freshwater. The process is

called desalination, and it is being used more and more around the

world to provide people with needed freshwater. The current
processes are expensive, energy-intensive and involve large-scale
facilities.

The scarcity of fresh water resources and the need for
additional water supplies is already critical in many arid regions of
the world and will be increasingly important in the future. Many arid
areas simply do not have fresh water resources in the form of surface

water such as rivers and lakes. They may have only limited
underground water resources, some that are becoming more brackish

as extraction of water from the aquifers continues.

Using water more efficiently:

According to the Second UN World Water Development

Report, ifpresent levels ofconsumption continue, two-thirds ofthe
global population will live in areas of water sfess by 2025. Increasing

human demand for water coupled with the effects of climate change

mean that the future of our water supply is not secure. As of now,

2.6 billion people do not have safe drinking water. Added to this, are

the changes in climate, population growth and lifestyles. The changes

in human lifestyle and activities require more water per capita. This
tightens the competition for water amongst agricultural, industrial,
and human consumption.
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Water efficiency is reducing water wastage by measuring

the amount of water required for a particular purpose and the amount

of water used or delivered. Water efficiency differs from water

conservation in that it focuses on reducing waste, not restricting

use. Solutions for water efficiency focus not only on reducing the

amount of potable water used, but also on reducing the use of non-

potable water where appropriate (i.e. flushing toilet, watering

landscape, etc.). It also emphasises the influence consumers can

have in water efficiency by making small behavioural changes to

reduce water wastage and by choosing more water efficient
products.

Examples of water efficient steps includes fixing leaking

taps, taking showers rather than baths, installing displacements

devices inside toilet cisterns, and using dishwashers and washing

machines with fulI loads. These are things that fall under the definition
of water efficiency, as their purpose is to obtain the desired result or
level of service with the least necessary water

Here are some simple ways to be more water efficient at

home

' Turning offthe tap while brushing teeth- a running tap can

waste over six liters per minute.

' Putting a displacement device into the toilet cistern.

' Installing aerators or Flow Reducer (NFR) of less flow on
taps/faucet and reducing water wastage.

' Installing water efficient showers in bathrooms for bathing.

' Fixing dripping taps. A dripping tap wastes thousands of
litres of water a year.

' Using a full load in the dishwasher and washing machine. A
person should be sure to buy a water efficient model when

buying a new machine.

' Having a short shower instead of a bath.

' Washing fruits and vegetables in a bowl rather than under a

runningtap.
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' Using the leftover water to feed houseplants.

' Using a watering can or a hosepipe with a trigger nozzle
instead of a sprinkler.

' Using a bucket and sponge when washing the car rather

than arunning hosepipe.

' Using little amounts of water at every time

' Washing clothing or linens in washing machines rather than

washing by hand

Water rights in India:

In India, where the Right to water is not enshrined as a

fundamental right in the national Constitution, courts at both state

and central level have interpretedArticle 21 of the Constitution, the

Right to life, as encompassing the right to safe and sufficient water

and sanitation.

It is an obligatory duty of the Corporation to take adequate

steps for sufficient supply of water for public and private purposes

within the municipal area. In other words the Corporation cannot

deny the citizen the basic amenity of supply of water which is
provided to all other inhabitan(s) according to its plans. The obligatory

duty is directed towards the management, maintenance and

acquisition of water works to ensure a sufficient supply of water.

Natural Resources

There are many types of resources that areused by us.

These resources are grouped into two types: renewable resources

and non-renewable resources. Renewable resources are resources

that can be replaced over time by natural processes.

Non-renewable resources are resources whose stock or

reserves is limited or fixed. Non-renewable energy is energy from
fossil fuels (coal, crude oil, natural gas) and uranium. Fossil fuels

are mainly made up of Carbon. It is believed that fossil fuels were

formed over 300 million years ago when the earth was a lot different
in its landscape. It had wet forests and very thin seas.

Burning fossil fuels produces carbon dioxide - one of the greenhouse
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gases. Burning coal - one of the fossil fuels - produces not
just carbon dioxide but also releases sulphur into the air, which
rncreases alr

Renewable Resources Non-renewable resources

Solar Energy Oit

Soil Steel

Plants Aluminum

Animals Coal

Groundwater Phosphates

What is a mineral?

A mineral is a non-renewable resource which is solid with a definite

chemical composition and clear structure. Minerals provide the

fbundation of our everyday world. Not only do minerals make up

the rocks, they are also used in nearly every aspect of our lives.

The minerals are used in industry, construction, machinery,
technology, food, makeup, jewelry and even the paper on which
these words are printed. Demand for minerals is increasing
worldwide as the population increases .

More than two-thousand minerals have been identified and

most of these contain inorganic compounds formed by various

combinations of the eight elements (O, Si, Al, Fe, Ca, Na, K, and

Mg) that make up 98.5Vo of the Earth's crust. Industry depends on

about 80 of the known minerals.

Management of mineral resources has to be closely
integrated with the overall strategy of developrnent; and exploitation

of minerals is to be guided by long-term national goals and

perspectives.

Coal

Coal is a solid form fossil fuel. It is a non-renewable fossil

fuel and commonly used for domestic heating in fireplaces and also

in power plants to generate electricity.
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In addition to pollutants from burning coal, coal mining
creates problems for the environment, as the coal must be dug from
the ground. Large volumes of unwanted dirt and rock are removed,
which can lead to water pollution, unstable ground and, in many

cases, it is not appealing to look at. Working in coal mines can also

be very dangerous.

oil
Oil is a liquid fossil fuel that can be dark brown, yellow or

even green. It is easier to mine once it is found because, being a

liquid, it will flow through pipes, which makes it easier for transport.

However, it can be difficult to locate - oil forms in reservoirs and, to

find these reservoirs, scientists must study rocks and landforms to
find potential drilling sites.

Once a hole is drilled and if oil is found, it is then piped to

the surface. In this form, it is called 'crude oil'. Crude oil is
ffansported to a refinery that heats up the oil to different temperatures

and sorts out the different types of fuel (such as petrol, jet-fuel and

diesel) through a process called fractional distillation. Oil is used not
just for transport but also in many different products such as plastics,

tyres and synthetic material such as polyester.

Natural gas

As the name suggests, this is a fossil fuel in the form of a gas (for

example, methane and LPG). It is often found under the oceans

and near oil deposits. Surveying for natural gas reservoirs is similar
to oil exploration. Once a natural gas field is found, the drilling process

is similar to oil. Natural gas is often used for cooking or heating.

Natural gas is a fossil fuel which is a non-renewable resource.

Effects of Mining and Processing of Mineral Resources on

Environment

l.Pollution:

Mining operations often pollute the atmosphere, surface

waters and ground water. Rainwater seeping through soil heaps
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may become heavily contaminated, acidic or turbid, with potentially

devastating effects on nearby streams and rivers. Huge volumes of

dust generated by explosions, transportation and processing may

lead to the death of surrounding vegetation.

2.Destruction of Land:

Mining activity can cause a considerable loss of land

because of chemical con-amination, destruction of productive layers

of soil, and often permanent scar-ring of the land surface. Large

mining operations disturb the land by directly removing material in

some areas and by dumping waste in others. There can be a

considerable loss of wildlife habitat.

3. Subsidence:

The presence of old, deep mines may cause the ground

surface to subside in a vertical or horizontal direction. This may

severely damage buildings, roads and farmland, as well as alter the

surface drainage patterns.

4. Noise:

Blasting and transport cause noise disturbance to local

residents and to wild-life.

5. Energy Consuming:

Extraction and transportation requires huge amounts of
energy which adds to impacts such as acid rain and global warming.

6. Impact on the Biological Environment:

Physical changes in the land, soil, water and air associated

with mining directly and indirectly affect the biological environment.

Direct impacts include death of plants or animals caused by mining

activity or contact with toxic soil or water from mines. Indirect

impacts include changes in nutrient cycling, total biomass, species

diversity, and ecosystem stability due to alterations in groundwater

or surface water availability or quality.
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7. Long-term Supplies of Mineral Resourcesl

The economies of industrialized countries require the

extraction and process-ing of large amounts of minerals to make

products. As other economies indus-trialize, their mineral demands

increase rapidly. Since mineral resources are a non-renewable

resource, it is important for all countries to take a low-waste

sustainable earth approach to dealing with them. Developed countries

need to change from a high-waste throw away approach and

developing. Low-waste approach requires emphasis on recycling,

reusing and waste reduction and less emphasis on dumping, burying

and buming.

What are Alternative Energy Sources?

Alternative energy are the things that do not consume

fossil fuel. They are widely available and environment friendly. They

cause little or almost no pollution. There have been several

alternative energy projects running in various countries to reduce

our dependence on traditional fossil fuels. The following are the

major sources of altematives to non-renewable sources

Solar energy is one the altemative energy source that

is used most widely across the globe. Abottt 707o of the sunlight

gets reflected back into the space and we have only 30% of sunlight

to meet up our energy demands. While solar energy is used for
producing solar energy, it is also used for drying clothes, used by

plants during the process of photosynthesis and also used by human

beings during winter seasons to make their body temperature warm.

Solar energy can be extracted either by Solar Thermal or

using Photovoltaic (PV) Cells.

Solar energy does not create any pollution and is widely

used by many countries. It is renewable source of power since sun

will continue to produce sunlight all the years. Solar panels, which
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are required to hamess this energy can be used for long time and

require little or no maintenance. Solar energy proves to be ineffective

in colder regions which don't receive good sunlight. It cannot be

used during night and not all the light from sun can be trapped by

solar panels. The advandage of Solar energy are much more than

its disadvantages which make it as a viable source of producing

altemative energy.

Wind Energr

This is one of the energy sources that have been in use

for a very long time and for centuries. It was used in powering

sailing ships, which made it possible for explorers to sail around

their trade routes in distant lands. A single windmill can power the

crop irrigation, and the family energy needs, water pumping and

electric lights. However, in the present time there are several

windmills that are used to generate required energy mostly for
industrial uses . Many of the wind turbines can capture much power

all at once before feeding it to the power grid. This is commonly

know as wind farms and has been in use for many years all round

the world.

Wind power is a renewable source of energy and it does

not cause any air pollution. Wind energy can only be used in areas

which experience high winds which mean that it cannot be used as

a source to extract energy anywhere on earth. They sometimes

create noise disturbances and cannot be used near residential areas.

Geothermal Energy

'Geo' means Earth and 'thermal' means energy- Geothermal

energy means energy drawn or harnessed from beneath the earth.

It is completely clean and renewable. Geothermal energy has been

in used since last several years. The earth contains a molten rock

called magma. Heat is continuously produced from there. The

temperature increases about 3 degrees Celsius, for every 100 meters

you go below ground. Below, 10,000 meters the temperature is so

high, that it can be used to boil water. Water makes its way deep
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inside the earth and hot rock boils that water. The boiling water then
produces steam which is captured by geothermal heat pumps. The
steam tums the turbines which in turn activates generators.

Geothermal energy produces no pollution and reduces our
reliance on fossil fuels. It also results in significant cost savings as

no fuel is required to hamess energy from beneath the earth. These
advantages make geothermal energy as one the best alternative
energy source. But, geothermal has its demerits also. It is suitable
to particular regions only. The areas where this energy is harnessed
are prone to earthquakes and volcanoes. Apart from that, setting up
of geothermal power stations requires huge installation cost.

Biomass Energy

This is the process by which an alternative energy is
generated through conversion of biological materials and wastes
into forms that can be used as energy sources for heating, power
generation and transportation. Those carbon based substances or
materials converted over a long period of time to fossil fuels are not
regarded as biomass. However, in their original state they are

regarded as biomass. This is because of the separation of the carbon

they previously contained from the carbon cycle. This makes them
figure differently affecting carbon dioxide levels in air.

Ocean Energy

Due to massive size of oceans, this energy can be used

on much wider scale than other alternative sources of energy. The
waves produced by tlle ocean and tides that hit the sea shore has

enormous potential in them. Ifthey are harnessed with full capacity
they can go a long way in reducing world's energy problems.

The rise and fall ofocean tides are captured by tidal energy
generators which turn turbines. The movement of turbines is
responsible for producing electricity. In short, tidal energy generator

captures the kiiietic motion of the tides and converts them into
electrical energy. The main advantage of tidal energy is that it is
completely renewable and are much more predictable than wave

energy.



Desertification

Desertification is defined as a process of land degradation in
arid, semi-arid and sutr-.humid areas due to various facton including

climatic variations and human activities. Desertification results in
persistent degradation of dryland and fragile ecosystems due to
man-made activities and variations in climate. Desertification, in

short, is when land that was originally of another type of biome

tums into a desert biome because ofchanges ofall sorts. A huge

issue that many countries have is the fact that there are large pockets

of land that are going through a process that is known as

desertihcation. According to UNIESCO, one third of world's land

surface is threatened by desertification and across the world it
affects livelihood of millions ofpeople who depend on the benefis
of ecosystems that drylands provides.

Causes of Desertification

. Overgrazing: Animal grazing is a huge problem for many

areas that are starting to become desert biomes. Ifthere are too
many anirnals that are overgrazing in certain spos, it makes it difficult
for the plants to grow back, which hurts the biome and makes it
lose its former green cover.

. Deforestation: When people are looking to move into
an area, or they need trees in order to make houses and do other
tasks, then they are contributing to the problems related to
desertification. Without the plants (especially the trees) around,

the rest of the biome cannot Lhdve.

- Farming Practices: Some farmers do not know how to
use the land effectively. They may essentially strip the land of
everything that it has before moving on to another plot of land. By
stripping the soil of its nutrients, desertification becomes more and

more of a reality for the area that is being used for farming.
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' Urbanization and other types of land development As
mentioned above, development can cause people to go

through and kill the plant life. It can also cause issues

with the soil due to chemicals and other things that may
harm the ground. As areas become more ubanized, there

are less places for plants to grow, thus causing
desertification.

. Climate Change: Climate change plays a huge role in
desertification. As the days get warmer and periods of drought
become more frequent, desertification becomes more and more

eminent. Unless climate change is slowed down, huge areas of
land will become desert; some of those areas may even become

uninhabitable as time goes on.

. Stripping the land of resources. If an area of land
has natural resources like natural gas, oil, or minerals, people will
come in and mine it or take it out. This usually strips the soil of
nurients, which in tum kills the plant life, which in tum starts the

process toward becoming a desert biome as time goes on.

. Natural Disasters: There are some cases where the land

gets damaged because of natural disasters, including drought.

Effects of Desertifi cation

. Farming becomes next to impossible. If an area

becomes a desert, then it's almost impossible to grow

substantial crops there without special technologies. This

can cost a lot of money to try and do, so many farmers

will have to sell their land and leave the desert areas.

. Hunger: Without farms in these areas, the food that those

farms produce will become much scarcer, and the people

who live in those local areas will be a lot more likely to
try and deal with hunger problems. Animals will also go

hungry, which will cause even more of a food shortage.
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. Flooding: Without the plant life in an are4 flooding is a lot

more eminent. Not all deserts are dry; those that are

wet could experience a lot of flooding because there is

nothing to stop the water. Flooding can also negatively

affect the water supply.

. Poor Water Quality: If an area becomes a desert, the

water quality is going to become a lot worse than it would

. have been otherwise. This is because the plant life plays

a significant role in keeping the water clean and clear.

. Overpopulation: When areas start to become desert,

animals and people will go to other areas where they can actually

thrive. This causes crowding and overpopulation, which will, in the

long run, end up continuing the cycle of desertification that started

this whole thing anpvay.

. Poverty: All of the issues that we've talked about above
(related to the problem of desertification) can lead to
poverty if it is not kept in check. Without food and water,
it becomes harder for people to thrive, and they take a
lot of time to try and get the things that they need.

Role of an individual in conservation of natural resources

Ultimately, it is the decision made by each and every
individual that will impact our world and tum it into a better place.

Individuals can make a number ofpersonal choices that will result
in conservation of natural resources. It is individuals who make
society and each individual can contribute positively to conserve
the world's resources.

Some of the steps each individual can take in the
conservation of natural resources are,

1. Role in generating resource demand

All individuals are consumers who are making decisions on

whether to purchase or not to purchase, what to purchase
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and how much of what to purchase. All these choices spur

consumer demand. When we purchase something, we are using

the resources of the planet. Therefore, before purchasing something,

it is essential that the buyer thinks carefully about what he or she

buys. By buying exactly what we need and by recycling products

we will contribute to conserving our environment.

2. Conservation at home

We use a lot of resources at home. The most important
resource we use and often waste at home is water. Whether we
get our water from municipal supply, or a tube well or from any

other source, wastage of water is criminal.

The other area where we can make a difference at home is

the choice ofthe food we eat. Eating locally grown produce is far
better than eating produce grown far away and shipped for
thousands of kilometers. Eating a banana is more local than eating

an apple gown in Kashmir. If you must eat an apple, eat an apple

from Kashmir than fiom Australia or North America.

The third area where we can promote conservation at home

is the use of electricity. With the coming of the energy efficient LED
bulbs, we can slowly shift to the use of LED bulbs. Those who

construct new homes can install them. Switch off the lights and

fans when not in use. Even if we have the capacity to pay our
electrical bills, we must remember that electricity like food and

water are our common natural resources and we must conserve

each and every unit we can.

The fourth area where an individual can promote
conservation is in the recycling of waste. Instead of dumping all the

waste outside, we can separate the waste into;

a. Paper
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c.

d.

e.
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Plastic

Metals

Organic waste

Glass

The organic waste can be composted for manure in a small

compost shed in ourhomes. It will provide excellent manure for
our plants in six months time. The other materials can be given to
the local garbage collector or taken to the nearest shop recycling
the materials. The amount of money got by separating and reselling
the materials is very less and is not important to us. What is more
important is that by doing so, we are providing livelihood to some
people, keeping the waste out of our environment and contributing
to the recycling chain. Overall we will be placing less demand on
the resources of our planet.

3. Conservation at the work place

In the office, importance should be given to using electrical
appliances like lights, fans and air-conditioners only when needed.

Material should be printed on paper only when needed. The
unnecessary old books and papers should be recycled. In colleges,
students should switch off the fans and lights in the classrooms
when not needed.

4. Conservation during transport

We use the transports systems very frequently and it uses a lot of
resources. A country like India has to pay a huge import bill in
dollars for buying petrol and diesel.

At the individual level, the use ofthe bicycle is good for
only for saving petrol but also for personal health. When we go

cycling, we are saving money and keeping our body fit thus saving

future visits to doctors and hospitals. Cycling is the best way to
avoid obesity and keep all the systems ofour body functioning
properly.
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Those who need to use mechanical transport systems

should use and promote public transport systems because they
produce less CO, per person than a car or a motorbike. For long
distances, the usage of train networks should be preferred to the

extent possible for air travel is more polluting than the other modes

offravel.

As a member of society, we should pressurize our local
ward members/ council members to build and maintain pedestrian

walks for citizens along the roads. Trees can be planted along the

walks to absorb carbon dioxide and keep the air clean.

5. Overall, the key to using less natural resources is

REDUCE - the amountofnaturalresources you are using

REUSE -whatevermaterialsyoucan

RECYCLE - whatever cannot be used, recycle

Equitable use of resources for sustainable lifestyles

Scarcity of resources is the major problem confronting
human society today. As the human population continues to increase,

many parts of the world are using natural resources atarate faster

than the natural processes can replenish it.

Natural resources are limited. For example, the existing
water sources are being subjected to heavy pollution. Global climatic

changes are altering the quality of fresh water sources as a

consequence of unknowneffects on the hydrological cycle.

Sustainable development is currently being discussed as a

focal theme in the field of development, planning and other

associated aspects. Sustainable development basically means that

the process of development needs to be sustained or the

development of a region should be planned in such a manner that it

should go on for a quite long time. Therefore, it calls for planned or
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judicious utilization of available limited resources with least possible

degra-dation of environment while maintaining quality of life at the

sametime.

Carrying Capacity:

Carrying capacity of aregior/system could be described

broadly as number of individuals of a species that it can sustain. In

case of human beings, it is rather a complex situation, wherein the

region/system has not only to bear the load of his basic needs but

also all other associated activities including industiaUde-velopmental

projects which has direct impact on limited natural base and

envi-ronmental quality.The carrying capacity canbe divided into

two parts i.e. sup-porting capacity and assimilative capacity.

The supporting capacity of aregion/system provides an

assessment of the stock of available resources with their regenerative

capacity on naturaVsustainable basis. The assimilative component

of carrying capacity is an assessment of the maximum amount of
pollution load that can be discharged without violating the best

designated use of these basic components of environment.

The carrying capacity of aregion/system thus gets affected

if we use resource base beyond regenerative capability of their
supporting capacity orif discharge/ generation of pollutants/waste

products is not within the assimilative capacity.

GreenAccounting:

Green accounting is a widely prevalent concept both in
developed and develop-ing countries. It underlines basically the

same principles as enumerated in con-cepts of sustainable

development and carrying capacity i.e. use of natural re-sources
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base in planned and judicious manner without impacting (or

minimum impacting) the quality of environment.

However, it conveys by providing us an economic

interpretation of both resource base and environment quality as

against the conventional accounting in terms of GDP (Gross

Domestic Product). It pre-cisely gives us a uniform level by
converting both natural resource base and environmental quality in
monetary terms, therefore, making the taskeasierforplanners and

policy makers to formulate further prografirmes/strategies of
de-velopment

Examples for Sustainable Living

From the 5th century B.C. through the I 2th cennrry A.D., Sri l^anka

developed a technologically advanced civilization based on an

infficate system of rainwater conservation and inigation. Walerusers

were collectively and individually responsible for maintenance of
the irrigation systems and customary laws, known as Sirit, were

established governing water use and related aspects of life.



CHAPTER.IV

POLLUTION

I. Air and Air Pollution

Air is a mixture of various gases. It covers the earth as a

blanket and it is called atmosphere. The composition of the air is

expressed in volume per volume percentage. It is also in a state of
flux even though the variation is not big magnitudes. The change in

the composition is function of time and location. The main

components of the air are given below

Nitrogen - 787o

Oxygen - 21Vo

Argon - 0.97o

Others - 0.17o (water vapour, carbon dioxide, neon,

methane, hydrogen ect)

Like other particles air is also under the influence of
gravitation, hence air forms a layer around the earth. The atmosphere

provides oxygen and water vapour for animal inhalation and hence

for the survival of them and carbondioxide for the production of
carbohydrates in the plants (primary producers). The outer layer of
the atmosphere contains ozone (Or) which is a short lived molecular

species ofoxygen. An equilibrium is existing between the formation
and depletion of ozone. This layer is very much helpful in absorbing

the ultra violet radiation and preventing earth from overheating and

ultra violet catastrophe.

Air Pollution

Pollution is defined as the effect of undesirable changes in

our surroundings that have harmful effects on plants, animals and

human beings. The substances or factors that causes pollution are

called pollutants. Pollutants that are emitted directly into the

atmosphere from a source are called primary pollutants. Examples

are vehicle emissions, gaseous products from factories ect. If the

82
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substances formed by the chemical combination of emitted
substances cause pollution, they are called secondary pollutants.

For example the sulphur dioxide emitted from an industry combines
with oxygen and forms dilute acid. The acid thus formed acts as a

pollutant. Some of these pollutants undergo gradual degradation

and hence their concentration will decrease with time. They are

called degradable or non-persistent pollutants. Ex. Domestic
sewages, wastes from plants. Some pollutants have a comparatively
longer half lives, that is, they take a very long time for decomposition,

consecutively their concentration in air will not decrease for a very
long time. They are called slowly degradable or persistant pollutants.

Ex. Plastics.

Air pollutants

Our atmosphere is also called oxidizing atmosphere. It means

oxidation process will always undergo spontaneously in this
atmosphere. There are some substance which are susceptible for
oxidation and the product formed will be their oxides. Many oxides

are found to be air pollutants.

i. Carbon monoxide

It is formed by the partial combustion of fossil fuels. It is a

colourless and odourless gas. It is short lived and ready combine

with oxygen to form carbondioxide. It can easily and strongly

bind with hemoglobin and make the hemoglobin inactive. Thus,

it can act as a poison.Carbon monoxide poisoning can lead to death.

ii. Carbon dioxide

It is produced by the complete combustion of fuels. It is

also a colourless and odourless gas. It is a green house gas. Even

though it is not poisonous, it shows other undesirable effects like
suffocation and global warming.

iii. Nitrogen oxide

It is produced by the combustion offossil fuels. It causes acid rain.

iv. Sulphur dioxide
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It is mainly found in the exhausts of industries and thermal power

plants. It is also produced in large quantities in the oxidation of
sulphur ores of important metals. It causes acid rain and smog. It
shows more health effects like suffocation, wheezing,lung irritation

and shortness of breath.

v. Organic Compounds

Some of the organic compounds are also found in air as

pollutants. Normally organic compounds are volatile. Their vapours

are highly dangerous which cause irritation in eyes, nose and throat.

Ex. aldehydes, ketones, ethers. Such organic volatile compounds

and nitrogen oxides will react in the presence of sunlight and ozone

present in the surface level and form a hazy appearance due to light
scattering by the products form in air. It is called photo chemical

smog. If it is formed in the industrial area by the large quantity of
smoky particles exhausted, it is called industrial smog.

vi. Lead

Lead is an important air pollutant. This is emitted by the

automobiles which burn fuel with antiknock material (tetra ethyl
lead). It is a cumulative poison. If it enters into the human system,

it will not be eliminated and will get accumulated until it gets the

critical mass to affect the central nervous system.

vii. Dust and Smoke

Dust and smoke are just solid particles of colloidal size

dispersed in air mredium. They do not have much health effects.

Exposure to a large quantity of dust and smoke will cause breathing

problems and sinutitis.

Prevention

Air pollution can be controlled or prevented by behavior of
people. Some of the important steps are to be taken to minimize

air pollution are ,

i. Using vehicles sparingly

ii. Planting more trees
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iii. Making use of solar energy resources

iv. Preservation of forests

v. Proper recycling and reusing

II. Global warming and Climate change

In the recent years the debate concerning the possibility of
industrially indused increases in the concentration of pollutant gases

especially carbon dioxide in the atmosphere giving rise to increases

warming across the world. The effect just started with global
warming and now it is identified as climate change. A large increase

in pollution levels in the recent years, which is mainly due to the rate

of increase in our buring of the fossil fuels. Fortunately, in relation
to this problem, there is an apparently unprecedented level of
cooperation between the nations of the world, all of whom are keen

to find the answers to these questions.

The Green House Effect

The basis of the climate change is the green house effect.

The green house atomosphers covering the earth allows the heat

radiation coming into the earth, but does not allow the natural cooling

down of the earth by refecting the infrared radiation back to the

space. The gases covering the earth are approximately 9OVo

transparent to the most intense parts of the solar spectrum, thus

allowing the heat from the sun to enter almost unimpeded and to

warm the surface of the leaves and the ground inside.

Green House Gases

Gases such as Carbondioxide and methane have the capacity

to absord the heat from the solar radiations. Such gases are called

green house gases.

Ozone layer depletion

The earth's atmosphere contains several layers namely
Troposphere, Stratosphere, Mesosphere, Thermosphere and

Exosphere. The upper part of stratosphere is found to have

considerable amount of ozone. This works as a shield that protects

earth from ultra violet radiation. Ultra violet radiation is of lower
wavelength and higher frequency. There fore its energy is high. It
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can damage cells and DNA. The ozone present in the stratosphere

is in a state of flux. It is continually formed and decomposed. But

the formation and destruction are in an equilibrium to maintain the

quantity of the ozone sufficient always to protect earth. The
pollutants present in the atmosphere accelerate the destruction of
of ozone. The coolents used in refrigerator and air conditioners

contain chlorofluoro carbons. These when released go to the

stratosphere and decompose into chlorine and fluorine free radicals.

The chlorine free radical can induce a chain reaction in which ozone

combines with chlorine free radical and oxygen molecule is formed.
Thus ozone concentration decreases. Consequently ozone layer is

depleted.

Effects of ozone layer depletion:

i. Causes entry of ultraviolet radiation. Exposure to uv radiation
produces free radicals on the animal and human skin,
causing sun burn, cataract, skin cancer and also

weakening of the immune system.

ii. Excess uv radiation reduces photosynthesis in plants and

hence growth of plants is also affected.

iii. Uv radiation damages fibers and other materials hence

fading and damages are observerd.

iv. Increases and global warming and green house effect

III. Water pollution

Water is a compound of oxygen and hydrogen . It is a
critical component of life. Without water , no life can exist.

Water is polluted mainly by city sewage and industrial waste

discharge. Waste water treatment is not properly done in India due

to lack of awareness and lack of social responsibility. When

untreated waters enter the water bodies like river and lake, the

water gets the pollutants, which further affects the aquatic eco

system. In the long run, the pollutants settle down and affect the

ground water also.
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Sources of water pollution

i.Domestic sewage

The waste water discarded from households containing a large
amount of organic materials, plant nutrients, dissolved impurities and

suspended particles is called domestic sewage. It is a very good

medium for the survival of many disease causing micro organisms.
Now a days dumping of garbages in the water bodies has become a

very cornmon activity. Finally, the water bodies become dumping
place of cans, bottles and plastic items. The soap detergents and

chemical washing items also enter into the water bodies which will
completely change the ecosystem..

ii. Industrial effluents

The industries which are essentially built near water bodies
are distilleries, leather industries, paper mills and thermal power

stations. They use plenty of water for various purpose. The waste

water coming out of these industries are to be tested for the pollutants

level and then to be discarded properly. Many industries simply
discharge their waste waters into the water bodies directly.
According to the pollution load, the industries are categorised as

red and yellow. Red indicates industries with heavy pollution load.

Ex. tanneries, dye industries, rubber industries etc. Yellow indicates

that with moderate pollution load. Ex. Beverages, mineral water
plant, aquatic food etc.

iii. Agricultural runoff

In agriculture, fertilizers and pesticidies are used. These

chemical substances will slowly enter into the ground water by a
process called leaching. So the ground water will soon be found to

be rich in nitrate contents and the water becomes not potable.

iv.Eutrophication

The supply of excess nutrients to the ftesh water results in
the abnormal increase in growth of water plants. This disturbs the

natural biodiversity of water ecosystem. This is called eutrophication.

When the quantity of organic substances exceed the ability of micro
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organism to decay them, plenty of algae are formed, which inturn

decreases the dissolved oxygen level of the water. In such siturations

anaerobic organisms will start decomposition evolving methane and

hydrogen sulphide gases which are foul smelling and harmful.

v.Biomagnification

It is another problem caused by water pollution. It is a
process in which the chemical compounds get concentrated from
herbs to camivorous animals. The pesticides used in the agricultural
lands are washed offby the rain water and reaches the waterbodies.

There these chemicals are taken up by the plants. In turn, from
plant to herbivorous fishes and camivorous fishes. Then from fishes

to birds and animals. In each transference the concentration
increases which results in biomagnifications.

Measures to Control Waster Pollution

i. To avoid dumping of wastes in water bodies

ii. To compost garbage and make use of them

iii. To avoid washing animal wastes into trenches

iv. To avoid washing pesticides into trenches.

v. Using optimum amount of fertilizers

vi. To clear clogged drains

vii. To maintain natural water bodies.

Solid Waste Management

All human socities generate waste. All the wastes which
are solid in nature are termed as solid wastes.

Classification of solid waste

Solid wastes are catagorised as given below

i. House hold refuse

ii. Agriculturalremants

iii Food leftovers

iv. Plastic bags

v. Tin cans



vi. Packages

vii. Sacks

All the above become waste once they have been discarded
and their usage is no longer needed. Mostly, the house hold wastes
are organic in nature. They include crop residues, food remants,
leaves and grass, animal manures, ashes, dead aminal carcasses
ect. Other solid wastes are glass, plastic containers, metal scraps,
tin cans, plastic bags etc.. These solid wastes needto be managed
properly in a way that avoids the potential risks to environment and
to human health.

to be managed properly in a way that avoids the potential risks to
environment and to human health.

Technically solid wastes can be divided into two categories.
They are hazardous wastes and non-hazardous wastes. Hazardous
wastes are that which are either ignitable, corrosive, reactive,
infectituous or explosive. Examples pesticides, dieldrin ect. Non
hazardous wastes are that which are easily decomposable or bio
degradable Example Food wastes. The third type is Putrescible
wastes. They are generated by growing, handling, preparation,
cooking and consumption of food. These kinds of wastes tend to be
more abundant during the summer (rainy) seasons. Non-putrescible
wastes do not decompose easily; they may or may not be combustible.

Functional elements of solid waste management
Proper solid waste mangement involves the following stepts

o onsite handling, storage and processing
o collection
. transfer and transport
o resource recovery and processing
o disposal.

Integrated solid waste management
It involves the following steps

1. Reduction in the usage and hence the production of solid
wastes

2. Finding the possibility of reuse.
3. Recovery of meterials and energy - recycling, composting

or energy production by buming
4. And finally disposing.

89
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CHAPTER. V

SUSTANING BIODIVERSITY

Biological diversity or biodiversity deals with the degree of
nature's variety in the biosphere. This variety can be observed at

three levels; the genetic variability within a species, the variety of
species within a community and ecosystem diversity.

Human Impacts on Biodiversity

Direct or indirect actions by humans have resulted in the

decrease of biodiversity. The Convention of Biological Diversity
states that there are both indirect and direct human drivers. Some

of the indirect human drivers are demographic, economic,
sociopolitical, scientific and technological and cultural and religious
factors. Some of the direct human drivers are population numbers,

changes in local land use and land cover, species introductions or
removals, external inputs, harvesting, air and water pollution, and

climate change.

Over the last century, humans have changed the
atmosphere's composition by releasing large amounts of carbon

dioxide. This excess carbon dioxide, along with other 'greenhouse'

gases, is believed to be heating up our atmosphere and changing the

world's climate, leading to gradual loss of biodiversity. It is expected

that 80 percent of biologically rich regions will suffer great losses of
plant and animal species because of global warming. Man has begun

to overuse or misuse most of these natural ecosystems. Due to this

'unsustainable' resource-use, once productive forests and grasslands

have been turned into deserts and wastelands have increased all
over the world.

Mangroves have been cleared for fuelwood and prawn

farming, which has led to a decrease in the habitat essential for
breeding of marine fish. Wetlands have been drained to increase
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agricultural land. These changes have grave economic implications
in the longer term. The current destruction of the remaining large
areas of wilderness habitats, especially in the super diverse tropical
forests and coral reefs, is the most important threat worldwide to
biodiversity. Scientists have estimated that human activities are likely
to eliminate approximately 10 million species by the year 2050. Loss
of species occurs due to the destruction of natural ecosystems, either
for conversion to agriculture or industry, or by over-extraction of
their resources, or through pollution of air, water and soil.

In India, forests and grasslands are continuously being
changed to agricultural land. Encroachments have been legalized
repeatedly. Similarly natural wetland systems have been drained to
establish croplands resulting in loss of aquatic species. Grasslands
that were once sustainably used by a relatively smaller number of
human beings and their cattle are either changed to other forms of
use or degraded by overgrazing.

Our natural forests are being deforested for timber and
replanted using teak, sal or other single species for their timber value.

Such plantations do not support the same biological diversity as a

multi-storied natural forest, which has a closed canopy and a rich
understorey of vegetation. When excessive firewood is collected
from the forest by lopping the branches oftrees, the forest canopy
is opened up and this alters local biodiversity. Foraging cattle retard
the regeneration of the forest as seedlings are constantly trampled.
Increasing human population on the fringes of our ProtectedAreas
degrade forest ecosystems. This is a major factor to consider in
evaluating the quality of the ecosystem.

In our country a variety of traditional farming techniques
have evolved over several centuries. Cultivation by slash and burn
in the Himalayas, and 'rab' by lopping of tree branches to act as a

wood-ash fertilizer in the Western Ghats, are two such systems.
When human population in these areas was low, these were
sustainable methods of agriculture. Unfortunately these areas now
have a large number of people who subsist largely on forest
agriculture. These methods are now unsustainable and are leading

to a loss of forest biodiversity.
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Overharvesting of fish, especially by trawling is leading to

serious depletion of fish stocks. Turtles are being massacred offthe
coast of Orissa. The rare whale shark, a highly endangered species,

is being killed off the coast of Gujarat. Skin and bones from tigers,

ivory from elephants, horns from rhinos and the perfume from the

musk deer are extensively used abroad. Corals and shells are also

collected for export or sold on the beaches of Chennai and

Kanyakumari. A variety of wild plants with real or at times dubious

medicinal value are being over harvested. The commonly collected

plants include Rauvolfia, Nuxvomica, Datura, etc. Collection of
garden plants includes orchids, ferns and moss.

It is important for humans to realize how their actions affect

biodiversity and the importance of maintaining what biodiversity is
left on the earth. Through proper education, and by demanding that
governments make decisions to preserve biodiversity, the human
population will be able to sustain life on earth longer.

Species extinction

The most obvious loss of biodiversity is the extinction of unique

taxa. Extinction occurs when no more individuals of a taxonomic
group survive, either within a specified part of their range or forever
lost across their entire range. The taxonomic unit of extinction is

usually measured as a species, though extinction can be assessed at

subspecific or population levels. A species, by definition, is
evolutionarily unique; each species has distinct genetic, evolutionary,
behavioural and ecological attributes that once lost cannot be

replaced. The process ofextinction and speciation has been continual;
as new species have arisen others have dwindled and become extinct.

The one constant of evolutionary change has provided
varying amounts of diversity over geological time. Throughout the

history of life on this planet, losses of biodiversity have been corlmon.
There is palaeontological evidence for five mass extinctions, during
which many taxonomic groups lost a majority of species. The current

extinction crisis has seen species lost at a rate perhaps 1000 to
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10,000 times the average background rate identified by the fossil
record.Indeed, the present extinction episode may eventually rival
in rate and magnitude all previous episodes on this planet. The cause

of virtually every present extinction lies ultimately in anthropogenic

actions.

Current taxonomic extinction risk has been systematically

assessed by several organizations, most notably the International
Union for the Conservation of Nature and Natural Resources
(IUCN). There are about 1.8 million species of plants and animals,

both large and microscopic, known to science in the world at present.

The number of species however is likely to be greater by a factor of
at least 10. Plants and insects as well as other forms of life not

known to science are continually being identified in the worlds'
'hotspots' of diversity.

Detailed information is available for well-known groups of
organisms, including most vertebrates and flowering plants, and to a

much lesser extent for invertebrates, other plants and fungi. Since

1600, at least I.84Vo of mammals and I.ZOVo of bird species have

become extinct. Present calculations estimate 25Vo of mammals

and l2Vo of birds at risk of extinction with a probability of at least

lUVo overthe next 100 years. If present trends continue, somewhere

between one-thirds of all current species could be extinct by the

middle of the twenty-first century. The detail of extinction rate is
presented in the following table

Timeperiod Rate of Extinction

1600 to 1900 AD

1900 AD onward

Current Period

By 2500AD

One species in four years

One species/Year

One species /day

100 species/day



94

Much of this mega extinction spasm is related to human

population growth, industrialization and changes in land-use patterns.

Threat to biodiversity stems mainly from: habitat fragmentation,

degradation and loss; shrinking genetic diversity; invasive alien

species; declining forest resource base; climate change and

desertification; over exploitation of resources; impact of development

projects; and impact of pollution.

Why should we care about biodiversity?

Biodiversity provides humans with food, water, oxygen,

energy, detoxification of waste, stabilization of earth's climate,
medicine, opportunities for recreation and tourism, and many more

things. Simply put, there would be no population of humans without

biodiversity.

Life on earth plays a critical role in regulating the earth's

physical, chemical and geological properties, from influencing the

chemical composition of the atmosphere to modifying climate.

One key way biodiversity influences the composition of the

earth's atmosphere is through its role in carbon cycling in the oceans,

the largest reseryoir for carbon on the planet

The energy source that ultimately drives the earth's climate

is the sun. The amount of solar radiation absorbed by the earth

depends primarily on the characteristics of the surface. Although
the link between solar absorption, thermodynamics, and ultimately
climate is very complex, newer studies indicate that vegetation cover

and seasonal variation in vegetation cover affects climate on both

global and local scales.

We do not see all the varied functions that biodiversity plays

in our lives because they are not obvious. We rarely see how they

are controlling our environment unless we study nature. Thus we

tend to take short-term actions that can have serious impacts on

biodiversity leading to even extinction of species by disturbing their
habitats. Man has no right to do so. We only share this planet with
millions of other species that also have a right to survive on earth. It
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is morally wrong to allow man's actions to lead to the extinction of
species.

Insects that live and breed in the forest such as bees,

butterflies and moths decrease in abundance once forests are

degraded. As their numbers decrease they are unable to effectively
pollinate agricultural crops and fruit trees. This leads to a decrease

in agricultural yields.

Forest ecosystem should be sustained for the well being of
human population. The rain that falls on deforested land flows
directly into nearby rivers. Thus water is not retained under the

ground. People thus do not get a sufficient quantity of water
throughout the year. The exposed soil is rapidly washed away during

the rains once the protective forest cover is removed. Thus
agriculture is seriously affected in such areas. In deforested areas,

the water in streams is brown in colour as soil is washed away

while water in forested streams is crystal clear. Wild animals lose

theirhabitat. This leads to extinction of ourprecious species. Residual

forests must be protected from being destroyed any further if all the

diverse species of plants and animals are to be kept for future
generations.

Many of the grassland species have disappeared from
several parts of India in which they were found 50 or 60 years ago.

The Cheetah is extinct in India. The Wolf is now highly threatened.

Blackbuck and chinkara are poached for meat. Birds such as the

beautiful Great Indian Bustard are vanishing. Unless grassland

species are protected they will vanish from their shrinking habitat,

as natural and undisturbed grasslands are left in very few locations.

If these animals and birds are killed or their habitat is reduced further,

their extinction will rapidly follow

The extinction of species is a great loss to Mankind. The
genes of wild grasses are extremely useful for developing new crop

varieties. New medicines could well be discovered from wild
grassland plants. It is possible that genes from wild herbivores such
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as wild sheep, goats and antelopes may be used for developing new

strains of domestic animals.

Extinction: threats from Habitat Loss and Degradation

Three main problems that cause species extinction are:

habitat loss, degradation, and fragmentation. Habitat loss is described

as the complete destruction of a habitat. Habitat degradation is when

a habitat diminishes to a point where it can no longer support

biological communities. Habitat fragmentation is described as a habitat

that is broken into smaller discontinuous segments of land for

development.

Among them most devastating threats to biodiversity is the

outright loss of habitat due to overuse or misuse of natural ecosystem.

Habitat loss typically involves conversion of land for other uses,

including urban and agricultural areas. Once removed, a natural

habitat is often permanently lost, although natural or artificial

restoration of some habitats is possible over time.

Extinction: Threats from exotic species.

Another factor that disrupts forest biodiversity is the introduction of
exotic weeds which are not a part of the natural vegetation. Common

examples in [ndia are lantana bushes, Eupatorium shrubs and

'congress' grass. These have been imported into the country from

abroad and have invaded several large tracts of our natural forests.

These weeds spread at the expense ofthe diverse range ofindigenous

undergrowth species. The impact on the diversity of insect, bird and

other wildlife species, though not adequately studied, is quite obvious.

Extinction: Threats from Hunting and poaching

Hunting and Poaching: Over hunting is responsible for

depletion or extinction of many species. A classic example is the

extermination of the American Passenger pigeon (Ectopistes



migratorius). About 200 years ago this was the world's most
abundant bird with a population of between three and frve billion. In
spite of this vast abundance, market hunting and habitat destruction

caused the entire population to crash in only about 20 years between

1870 to 1890. Tigers, elephants, lion tailed maquae, Nilgiri tahr are

some of the species whose numbers are dwindling very fast.

Other extinction Threats

Habitat fragmentation is also one of the primary threats as

it is leading to cases of man animal conflict. Common property

resources like pastures and village forests, which served as a buffer
between wildlife habitat and agriculture, have been gradually

encroached upon and converted into agricultural helds and habitation.

Due to this, the villagers are brought into a direct conflict with wild
animals. The usual cases regarding man-animals conflicts relate to

leopards, elephants, tigers, monkeys, blue-bulls, wild boars and certain

birds.

Vanishing green cover is yet another reason for the

disappearing birds. Fruiting, flowering and nesting are all related.

With the disappearing number of trees, the birds have also started

fleeing. Not only sparrows, it's difficult to spot hornbills, green

pigeons and purple sunbirds as well. Pollution and global climate

change are considered as an another important threat to biodiversity.

Wildtife Management

ln order to maintain and conserve wild life biodiversity, the Ministry

of Envhonment and Forests, Govemment of lndia has already taken

several steps to manage wild life, the objectives which are

. Protection of natural habitats

. Maintenance of viable number of species in protected areas

such as national parks, sanctuaries and biosphere reserves.

97
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. Establish and improve biosphere reserves, sanctuaries and

national parks

. Implement strict restrictions of export of rare plants and

animals

. Educate the public on these through Government agencies

and NGOs.

Protecting Wild species from depletion and extinction- The

Sanctuary Approach

Biodiversity at all its levels, genetic, species and as intact

ecosystems, can be best preserved inisitu by setting aside an adequate

representation of wilderness as 'Protected Areas'. These should

consist of a network of National Parks and Wildlife Sanctuaries

with each distinctive ecosystem included in the network. Such a

network would preserve the total diversity of life of a region. In the

past National Parks and Sanctuaries in India were notified to preserve

major wildlife species such as tigers, lions, elephants, and deer. The

objective ofthese areas should be expanded to the preservation of
relatively intact natural ecosystems, where biological diversity - from

microscopic unicellular plants and animals, to the giant trees and

major mammals - can all be preserved.

Wildlife Sanctuaries and National Parks of India:

There are 589 Protected Areas in India of which 89 are National

Parks and 500 are Wildlife Sanctuaries. They include a variety of
ecosystems and habitats. Some have been created in order to protect

highly endangered species of wild plants and animals found nowhere

else in the world.

Wild life Sanctuaries: A wild life sanctuary is an area

allocated for the conservation of animals only. Timber harvesting.

collection of forest produces and private ownerships are allowed,

subject to the condition that such activities shall not affect the animals

adversely.
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Some Important wild life sanctuaries in India

\ame and Location Area in Important animals found

Nagarjuna Sagar

Sanctuary Guntur

Kamool and Nalgond

Andhra Pradesh

3568 Tigel panther, wild bear, chital

nilgai, sambhar, black buck,

fox, jackal, wolf, crocodile

Periyar Sanctuary,

Kerala

777 Elephant, guar, leopard, sloth

bear, sambhar, bison, black

langur, hornbill, egret

Chilka lake Bird
Sanctuary, Orissa

1100 Water fowls,

ducks cranes, ospreys/
golden plovers, sand
pipers, flamingoes

Manas Wild life
Sanctuary,

2837 Tiger, panther, rhino,
gaur, wild buffalo,

swamp deer, golden

langur, wild dog,

wild boar
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Some Important wild life sanctuaries in India

\ame and Location Area in

sq km

Important animals found

Indira Gandhi Wild life

Sanctuary, Coimbatore,

TamilNadu

985 Elephant, Tiger, Pantherm

guar, Sambhar, spotted deer,

sloth bear, wild dog,

barking deer

laldapara Sanctuary

Madarihat,

West Bengal

100 Rhino, elephant, tiger,

leopard, guar, deet sambhar,

different kinds of birds

Bir Moti Bagh Wild life

Sanctuary, Patiala,

Punjab

83 Nilgai, wild boar, hog deel

black buck, blue, jackal

peafowl,partridge, spiurow

myna, pigeon, dove

Shikari Devi Sanctuary, 2t3 Black beaq snow leopard,

Mando,

Himachal Pradesh ,

Mudumalai wildlife

Sanctuary, Nilgiri,

Tamil Nadu

321

flying fox, barking deer,

musk deer, chakor partridge

Elephant, guar, sambhar, chital,

barking deer, mouse deer

four horned antelope, langur,

giant, squirrel, flying squirrel,

wild dog, wild cat, civet, sloth

bear, porcupine, python, rat

snake, monitor lizard, flying

lizard



Birds Sanctuaries of Tamil Nadu

Hame of the Sanctuary Location
Year of
Formation

Area {in
Sq.Kml

1- Vedan&angal Birds Sanctuary

2- Vettangudi Birds Sanctuary

3. Karikili Birds Sanctuary

4- Pulicat Birds Sanctuary

5. Kxrchirangulam Birds Sanctuary

6. Chitrangudi Birds Sanctuary

7" UdmJamarthandapurar* Erds Sanctuary

8. Vaduwr Birds Sanctuary

9- Kuthakularn-Kunthangulam Birds Sanctuary

10. Karaiyetti Birds Sanctury

11" Vellode Erds Sanctuary

1 2. Mels elrmnu r-Keelselrranur Birds Sanctuary

13. Thiruppudai Maru$ur Birds Csnserrration Reserve

Kancheepuram District

Snmgang*i District

Kancheepr:ram Oi strict

Tiruvdlur Dstrict

Ramanattrapuram Di strict

Ramanathapu ram Di strict

Tlrutrarur District

Truvarurftstrict

Tirunet'reli

Perambalur

Erode

Rarnan athapr ra m Di strict

Tirunelveli

1962

1877

1$8S

1980

1989

1989

1991

1991,

19$4

1997

't997

19SS

2005

0.30

0.38

0.s1

153.67

1"04

0.48

0.45

1.2S

1.29

4_il

A.TT

5.33

s.0t O
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Sustaining Terrestrial Ecosystems

Land use in the World and India

Land is a major resource for, food production, animal

husbandry, industry our growing human settlements, Forests, wild
life and biodiversity. Land on earth is as finite as any of our other

natural resources. Scientists today believe that at least 10 percent

of land and water bodies of each ecosystem must be kept as

wilderness for the long term needs of protecting nature and natural

resources.

Land degradation: It is the decline in land quality or reduction in
its productivity or production potential caused by human activities.
World wide 5 -7 mha farm land is being degraded annually.

Causes for land degradation in India

i. Intensive irrigation leads to water logging and salinisation, on which

crops cannot grow.

ii. The use of more and more chemical fertilizers poisons the soil so

that eventually the land becomes unproductive.

iii. The roots of trees and grasses bind the soil. If forests are depleted,

or grasslands overgrazed, the land becomes unproductive and

wasteland is formed.

iv. Land is also converted into a non-renewable resource when highly
toxic industrial and nuclear wastes are dumped on it.

v. As urban centers grow and industrial expansion occurs, the

agricultural land and forests shrink. This is a serious loss and has

long term ill effects on human civilization.

vi. Land degradation/soil erosion due to deforestation is more evident
on steep hill slopes in the Himalayas and in the Western Ghats.

These areas are called 'ecologically sensitive areas' or ESAs.
To prevent the loss of millions of tons of valuable soil every year, it
is essential to preserve what remains of our natural forest cover. It
is equally important to reforest denuded areas. The linkage between

the existence of forests and the presence of soil is greater than the

forest's physical soil binding function alone. The soil is enriched by
the leaf litter of the forest. It is broken down by soil micro-organisms,
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fungi, worms and insects, which help to recycle nutrients in the

system. Further losses of our soil wealth will impoverish our country

and reduce its capacity to grow enough food in future.

Managing and Sustaining Forests

Forests are formed by a community of plants which is

predominantly structurally defined by its trees, shrubs, climbers and

ground cover. Natural vegetation looks vastly different from a group

of planted trees, which are in orderly rows. The most 'natural'

undisturbed forests are located mainly in our National Parks and

Wildlife Sanctuaries. The landscapes that make up various types of
forests look very different from each other. Their distinctive
appearance is a fascinating aspect of nature. Each forest type forms

a habitat for a specific community of animals that are adapted to

live in it.

A natural forest ecosystem provides large number of non-

timber forest products that local people depend on such as fruits,

fuel, wood, fodder, fiber, gum, resin and medicines. Timberplantations

do not provide the large variety of goods that are essential for local

consumption. The indiscriminate use of forest areas for fuel, power

generation and irrigation purposes. Medicines, both traditional and

modern, can be harvested sustainably from forests. Without care,

commercial exploitation can lead to early extinction of such plants.

To produce hydroeiectric power, large areas of forest and

agricultural lands are submerged. These lands traditionally provided

a livelihood for local tribal people and farmers. Conflicts over land

use are inevitable. Small hydrogeneration units are environment

friendly. They do not displace people, destroy forests or wildlife
habitats or kill aquatic and terrestrial biodiversity. If forests are

depleted, or grasslands overgrazed, the land becomes unproductive

and wasteland is fbrmed.
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As forests grow very slowly, we cannot use more resources

than they can produce during a growing season. If timber is felled

beyond a certain limit the forest cannot regenerate. The gaps in the

forest change the habitat quality for its animals. The more sensitive

species cannot survive under these changed conditions. Overutilizing

forest resources is an unsustainable way of misusing our limited

forest resources. We are now creating more and more goods that

are manufactured from raw material from the forest. This leads to

forest degradation and finally changes the ecosystem into wasteland.

Wood is illegally extracted from many forests leading to a highly

disturbed ecosystem.

Developmental activities such as rapid population growth

together with, urbanisation, industrialisation and the increasing use

of consumer goods, Ieads to over utilisation of forest produce. Forests

are shrinking as our need for agricultural land increases. It is
estimated that India's forest cover has decreased from about 33%

to ll%o in the last century. The increasing use of wood for timber,

wood pulp for paper and the extensive use of fuelwood results in

continual forest loss. Forests are also lost by mining and building
dams. As the forest resources are exploited beyond what they can

produce the forest canopy is opened up, the ecosystem is degraded,

and its wildlife is seriously threatened. As the forest is fragmented

into small patches its wild plant and animal species become extinct.

These can never be brought back. Extinction is forever. We can

conserve forests only if we use its resources carefully. This can be

done by using alternate sources of energy instead of fuelwood. There

is a need to grow more trees than are cut down from forests every

year for timber. Afforestation needs to be done continuously from

which fuelwood and timber can be judiciously used. The natural

forests with all their diverse species must be protected as National

Parks andWildlife Sanctuaries where all the plants and animals can

be preserved.
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Forest Resources and Management in the India

Scientists estimate that India should ideally have 33 percent

of its land under forests. Today we have only about 17 percent.

Thus we need not only to protect existing forests but also to increase

our forest cover. The National Forest Policy of 1988 now gives an

added importance to Joint Forest Management (JFM). Another
resolution in 1990 provided a formal structure for community
participation though the formation of Village Forest Committees.

Based on these experiences, new JFM guidelines were issued in

2000. This stipulates that at least 25 per cent of the income from the

area must go to the community. From the initiation of the program,

until 2002, there were 63,618 JFM Committees managing over

140,953 sq. km of forest under JFM in 27 States in India.

Forest Conservation Act

The Indian ForestAct of 1927 consolidated all the previous

laws regarding forests that were passed before the 1920s. The Act
gave the Government and Forest Department the power to create

Reserved Forests, and the right to use Reserved Forests for
Government use alone. It also created Protected Forests, in which

the use of resources by local people was controlled. Some forests

were to be controlled by the village community, and these were

called village Forests. The Act remained in force till the 1980s when

it was rcalized that protecting forests for timber production alone

was not acceptable. The other values of protecting the services

that forests provide and its valuable assets such as biodiversity began

to overshadow the importance of their revenue earnings from timber.

This led to the Forest ConservationAct of 1980 and its amendment

1988. India's first Forest Policy was enunciated in 1952. Between

1952 and 1988, the extent of deforestation was so great that it became

essential to formulate a new policy on forests and their utilization.

The earlier forest policies had focused only on revenue generation.

In the [980's it became clear that forests must be protected for
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their other functions such as the maintenance of soil and water

regimes centered around ecological concerns.

Managing and Sustaining National Parks

National parks are usually meant for the protection of one

or more species and their habitats. They are usually small reserves

ehich on an average range between 100 km2 to 500 km2. The

boundaries of Natinal parks are usually well marked and

circumscribed. There are 89 National Parks and 500 in India. They

include a variety of ecosystems and habitats. Some have been

created in order to protect highly endangered species of wild plants

and animals found nowhere else in the world. The Great Himalayan

National Park is the largest sanctuary in this ecosystem and is one

of the last homes of the beautiful snow leopard. Kaziranga National

Park is the most famous which has elephant, wild buffalo, gaur, wild
boar, swamp deer, and hog deer, in large numbers, as well as tiger

and leopard. tts bird life is extremely rich and includes ducks, geese,

pelicans and storks. In the Thar desert, the wild life is protected in

the Desert National Park. Here large numbers of black buck, neelgai

and chinkara can be seen. The Great Indian Bustard lives in these

arid lands.

A major strategy to reduce impacts on the biodiversity of
the Protected Areas (PA) should be to provide a sustainable source

of resources for local people living around them. A Protected Area
curtails their traditional grazing practices and access fuelwood
sources. These resources must be provided by developing them in
buffer areas. Plantations of fuel wood and good grassland
management in areas outside Protected Areas can help reduce the

pressure on the habitat of wildlife in the Protected Area.
Managemenmust ensure that local people derive a direct economic

benefit from the presence of the PA. Involving local people in
Protected Area management and developing tourist facilities that

support the income generation for local people helps in involving
their support for the Protected Area.
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Establishing, Designing, and Managing nature

In order to conserve natural resources, Protected Areas

should be effective, must be established in every biogeographic region.

A relatively larger representation must be included of highly fragile
ecosystems, areas of high species diversity or high endemism. A
carefully designed management plan which incorporates an

'ecodevelopment' component aimed at providing a source of fuel
wood, fodder and alternate income generation for local people, is an

important aspect of Protected Area management.

Transitirln;rrca
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Ecological Restoration

The practice of ecological restoration, which is the practice

of renewing and restoring degraded, damaged, or
destroyed ecosystems and habitats in the environment by active

human intervention and action. There is consensus in the scientific
community that the current environmental degradation and

destruction of many of the Earth's biota is considerable and is taking
place on a "catastrophically short timescale". Estimates of
the current extinction rate is 1000 to 10,000 times more than the

normal rate. For many people biological diversity, (biodiversity) has

an intrinsic value that humans have a responsibility towards other

living things, and an obligation to future generations.

Sustaining Aquatic Biodiversity

Aquatic biodiversity can be defined as the variety of life
and the ecosystems that make up the freshwater, tidal, and marine

regions of the world and their interactions. Aquatic biodiversity
encompasses freshwater ecosystems, including lakes,
ponds, reservoirs, rivers, streams, groundwater, and wetlands. It also

consists of marine ecosystems, including oceans, estuaries, salt

marshes, seagrass beds, coral reefs, kelp beds, and mangrove forests.

Aquatic biodiversity includes all unique species, their habitats and

interaction between them. It consists of phytoplankton, zooplankton,
aquatic plants, insects, fish, birds, mammals, and others.

The importance of Aquatic Biodiversity

Aquatic biodiversity has enormous economic and aesthetic

value and is largely responsible for maintaining and supporting overall
environmental health. Humans have long depended on aquatic
resources for food, medicines, and materials as well as for
recreational and commercial purposes such as fishing and tourism.

Aquatic organisms also rely upon the great diversity of aquatic

habitats and resources for food, materials, and breeding grounds.

Factors including overexploitation of species, the
introduction of exotic species, pollution from urban, industrial, and

agricultural areas, as well as habitat loss and alteration through
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damming and water diversion all contribute to the declining levels of
aquatic biodiversity in both freshwater and marine environments.
As a result, valuable aquatic resources are becoming increasingly

susceptible to both natural and artificial environmental changes. Thus,

conservation strategies to protect and conserve aquatic life are

necessary to maintain the balance of nature and support the

availability of resources for future generations.

Human impacts on Aquatic Biodiversity

Human activities are causing species to disappear at an

alarming rate. Aquatic species are at a higher risk of extinction than

mammals and birds. Losses of this magnitude impact the entire
ecosystem, depriving valuable resources used to provide food,
medicines, and industrial materials to human beings. Runoff from
agricultural and urban areas, the invasion ofexotic species, and the

creation of dams and water diversion have been identified as the

greatest challenges to freshwater environments. Overexploitation
of aquatic organisms for various purposes is the greatest threat to

marine environments, thus the need for sustainable exploitation has

been identified by the Environmental Defense Fund as the key priority
in preserving marine biodiversity. Other threats to aquatic biodiversity
include urban development and resource-based industries, such as

mining and forestry that destroy or reduce natural habitats. In
addition, air and water pollution, sedimentation and erosion, and

climate change also pose threats to aquatic biodiversity.

Protecting and Sustaining Marine Biodiversity

The oceans cover 70Vo of the planet's surface area, and

marine and coastal environments contain diverse habitats that support

an abundance of marine life. Life in our seas produces a third of the

oxygen that we breathe, offers a valuable source of protein and

moderates global climatic change. Some examples of marine and

coastal habitats include mangrove forests; coral reefs; sea grass

beds; estuaries in coastal areas; hydrothermal vents; and seamounts

and soft sediments on the ocean floor a few kilometres below the

surface.
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We can protect and sustain marine biodiversity by using

laws, international treaties, and education. We must identify and

protect species that are endangered and/or threatened. This entails

cleaning up aquatic environments as well as inventing fishing methods

that do not destroy animals and birds inadvertently, such as being

caught in fishing nets. Poaching and illegal harvesting of marine

creatures must also be eliminated. Public aquariums can, also,

educate the public about protecting marine animals and birds. Marine

sanctuaries and coastal management can protect aquatic
environments as well as their creatures.

Nations have sovereignty over waters and seabed up to 12

miles offshore. The Exclusive Economic Zone (EEZ) extends out

200 miles from shore, but too often these areas have not been

regulated to sustain fish harvest; rather, they have been overfished.

The World Conservation Union helped establish a global system of
marine protected areas (MPAs). There are about 90 marine
reserves in the world; Australia has established the largest one.

Studies show that within as few as two years after establishing a

reserve the fish are larger, reproduce more often, and are in greater

variety thanpreviously. Agroup of marine biologists have called for
the protection of 20Vo of the ocean's surface by 2020.

Integrated coastal management is a community-based

effort to develop and use coastal resources more sustainably. The

idea is to find cost-effective, adaptable solutions to preserve

biodiversity while meeting economic and social needs. This uses

the principles of adaptive ecosystem management. We need to
greatly increase the use of reconciliation ecology in protecting,

sustaining, and restoring aquatic systems.

The Gulf of Mannar reserve is the first marine Biosphere

Reserve established in India and is situated along the southern coast

of Tamil Nadu. The Biosphere Reserve includes the Gulf, the

adjoining coasts and also the small islands dotting the gulf. The reserve

also includes a Marine National Park.
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Managing and Sustaining the World's Marine Fisheries

Marine Fisheries are very important to the economy and

well-being of coastal communities, providing food security, job
opportunities, income and livelihoods as well as traditional cultural
identity. Marine fisheries have experienced different development

stages, increasing from 16.7 million tonnes in 1950 to a peak of 81 .1

million tonnes in 1996, and then declining to stabilize at about 80

million tonnes, with interannual fluctuations.

In general, the coastal fishery resources are heavily fished

and often show signs of overexploitation. This is especially the case

in areas close to population centres and for fishery products in
demand by the rapidly growing Asian economies. The coastal

fisheries are also negatively affected by habitat degradation, which
occurs from destructive fishing practices, urbanization, siltation from
mining and logging, and competing uses of the coastal zone.

The world's marine fisheries can be managed by setting

catch limits below the maximum sustained yield limits. Some areas

can be protected from any kind of fishing; there should be more

marine protected areas and more integration of coastal management

practices. Develop net-escape devices for fishing boats. Restriction
of coastal locations for fish farm, control of pollution, and decreasing

the pollution of ship ballast water into the sea will all protect marine

fisheries. Multispecies management of large marine systems offers

hope for conserving marine resources and for renewing those

resources.

Protecting, Sustaining and Restoring Wetlands

Wetlands are intermediate forms between terrestrial and

aquatic ecosystems and contain species of plants and animals that

are highly moisture dependent. Coastal and inland wetlands are

important reservoirs of aquatic biodiversity; they provide ecological

and economic services.

India has a wealth of wetland ecosystems that support

diverse and unique habitats. These wetlands provide numerous
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ecological goods and services but are under tremendous stress due

to rapid urbanization, industrialization and agricultural intensifi cation,

manifested by the shrinkage in their areal extent, and decline in the

hydrological, economic and ecological functions they perform.

It has been found that management of wetlands has received

inadequate attention in the national water sector agenda. As a result,

many of the wetlands are subject to anthropogenic pressures,

including land use changes in the catchment; pollution from industry

and households; encroachments; tourism; and over exploitation of
their natural resources.

Protecting, Sustaining, and Restoring Lakes and Rivers

Rivers and lakes are valuable features of our natural
landscape in addition to being valuable sources of water. These

water bodies enhance the aesthetics of the landscape, offer us space

for recreational activities, provide homes for flora and fauna and

also infl uence microclimate.

Rivers in India are economically very useful and utilized for
providing water for domestic and industrial use, generation of hydro-
electricity, irrigation, inland navigation, promotion of agriculture by
deposition of alluvium, urban development along the river banks etc.

Water pollution is a major environmental issue in India. The
largest source of water pollution in India is untreated sewage. Other
sources of pollution include agricultural runoff and unregulated small
scale industry. Most rivers, lakes and surface water in
India are polluted.

Freshwater fisheries, lakes, and rivers can be protected,

sustained, and even restored by prevention of pollution by following
interception and decentralised treatment of wastewater entering
rivers and lakes; management of solid waste around the water bodies

and catchment areas; enhancement of waterfront and catchment
areas, such as storm water management, institution of buffer zones

and silt traps; cleaning of water through low cost methods such as

de-silting and cultivation of appropriate species for bioremediation;
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prevention of pollution by communities living along waterfront, such

as through awareness and provision of sanitation; mobilization of
local communities to participate in concerted effort; planning of
waterfront development to improve environmental and economic
sustainability; building andprotecting populations of desirable species,

prcvention of overfishing, and decreasing populations of less desirable

species. Laws must be enacted, and enforcers of these laws must

be funded to protect scenic rivers: They must be protected from
development and dam construction projects.

Sustainable Cities: Urban Land Use and Management

Urbanization and Urban Growth

Urbanization is the movement of population from rural
to urban areas and the resulting increasing proportion of a population

that resides in urban rather than rural places.Urbanization is a two-
way process because it involves not only movement from village to
cities and change from agricultural occupation to business, trade,

service and profession but it also involves change in the migrants

attitudes, beliefs, values and behavior patterns. The process of
urbanization is rapid all over the world. The facilities like education,

healthcare system, employment avenues, civic facilities and social

welfare are reasons attracting people to urban areas- The census

of India defines some criteria for urbanization. These are population

is more than 5000, the density is over 400 persons per sq.km, cities
are urban areas with population more than one lakh and metropolises

are cities with population of more than one million.

Urban Resource and Environmental Problem

The rapid in rush ofpeople to the urban areas is pressuring

its limited space and cause all type of health and environmental
hazards. Urbanization helps in overall economic development ofthe
country because due to urbanization local talents gets chances

whether it is in sports, business, entertainment and by using the

talent of these people many industries as well as companies are

getting better and bigger which in turn is helping the country in
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achieving its target of economic growth and also enabling the country

to have competitive edge in global markets.

People who are from rural areas are deprived of basic

amenities like school, hospitals, banks and so on but due to
urbanization these people get these facilities and hence it helps in
improving the overall living standard of people.

Tfansportation and Urban Development

Transport has a major impact on the spatial and economic

development of cities and regions. The attractiveness of particular
locations depends in part on the relative accessibility, and this in turn

depends on the quality and quantity of the transport infrastructure.

Cities are changing with the movement of people and businesses

out from the centre, increased suburbanization and the desire for
lower residential and job densities.

Urban Land- Use Planning and Control

Land-use planning is the general term used for a branch

of urban planning encompassing various disciplines which seek to

order and regulate land use in an efficient and ethical way, thus

preventing land-use conflicts. Governments use land-use planning
to manage the development of land within theirjurisdictions. In doing
so, the governmental unit can plan for the needs of the community
while safeguarding natural resources. To this end, it is the systematic

assessment of land and water potential, alternatives for land use,

and economic and social conditions in order to select and adopt the

best land-use options.

Town or urban planning in India is relatively new. The

importance of planning development is gaining attention as more

and more people are exploring the ways for better quality of life.
One of such plan is master plan which is made for urban areas

which governs the growth of the urban areas.
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Chapter VI

SOCIAL ISSUES AND THE ENVIRONMENT

From unsustainable to sustainable development

Sustainable development is not a new concept. It means

living in harmony with the nature in full recognition of the needs of
all other species. It is no just "the survival of the fittest", we must

help even the weakest ofthe species to survive because each species

has a role to play that is ultimately beneficial to the earth and all its
human population. Our forefathers preached to us the need to coexist
with the environment in a balanced manner. The needs of the people

in different parts of the world may be different, but our dependence

on Nature is similar. The most important thing to remember is that
we have only one earth and if we destroy it by our actions, our
children will not have a place to live.

"Sustainable development is development that meets the

needs of the present without compromising the ability of future
generations to meet their own needs." [Brundtland, 1987].

Any development activity can be sustainable, if it is ".. a dynamic

process which enables all people to realize their potential, and to

improve their quality of life, in ways which simultaneously protect

and enhance the Earth's life support systems". (Forum for the Future,

Annual Report 2000).

Agenda 21 and Sustainable Development

At the Earth Summit in 1992, an agenda on worldwide
sustainable development was formulated. This agenda, known as

the Agenda 2l,is ablueprint on how to make development socially,

economically and environmentally sustainable into the next century.

lt addresses economic and development issues and the conservation

and management of the world's resources. The implementation of
Agenda 2l has been made the responsibility of Governments, non-

governmental organizations (NGOs), industry and also the general
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public. Agenda 21 provides a global framework for tackling global

environmental problems like climate change, ozone depletion,
biodiversity loss, desertification and deforestation.

A few of the areas highlighted by the Agenda 2l are;

(i) Combating Poverty. Poverty and environmental
degradation are directly related to one another and it is imperative
on the part of the governments that they should focus on poverty

alleviation in order to protect the environment. The national
programmes should aim at sustainable use of resources and should

enable the poor to earn a living without destroying the environment.

It is envisaged that the people should have a say in the development
process and that local groups should be involved in the planning and

execution of anti-poverty programmes. In this way, the people will
become a party to sustainable development and environmental
protection.

(ii) Changing Consumption Patterns. Agenda 21 calls

for a change in the existing patterns of production and consumption
so that the damages to the environment may be minimized. For this
purpose, the industrialhed countries have been asked to play a leading

role. National programmes should give more emphasis to more

efficient production processes so that emissions and waste generation

are brought down to minimum. All processes of production and

consumption should conform to the principle of sustainable
development - i.e. no harm to the environment. The Governments
should discourage all production processes which are not
environment-friendly and should levy taxes on goods that are

produced through such processes. The use of eco-labels on
appliances should be encouraged and efforts should be made to

raise public awareness on energy efficiency and recycling of wastes.

(iii) Population and Human Health. The rapidly
increasing popuiation has created much pressure on natural resources,

employment, social and health services. Sustainable development is
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not possible if the population is not appropriately controlled. Agenda

2l calls for the governments to adopt measures that take into account

the links between population dynamics and sustainability, and identiff
carrying capacities. Poor health is often a result of poverty, especially

in developing countries. Agenda 21 recommends that every national

health programme should provide for the development of basic health

care facilities with emphasis on training of doctors, nurses and other
personnel, strengthen immunization programmes to control
communicable diseases, and provide specific healthcare measures

for the most vulnerable groups, including infants, women and

indigenous peoples.

(iv) Human Settlements. Migration towards the urban
centers has been continuously increasing and the towns and cities

are overcrowded with people. Slums have expanded and basic

facilities such as supply of clean drinking water, sanitation and

sewerage facilities, healthy living conditions, etc., are becoming

scarce. Traffic congestion, poor air quality, waste dumping and

unhygienic conditions have multiplied in most cities. Agenda 21 calls

for appropriate urban renewal projects and transportation strategies,

the provision of access to land, and credit and low cost building
materials for the poor. Migration to big cities can be reduced only
by improving living conditions and employment opportunities in rural

areas and Agenda 21 lays stress on the development of the rural
areas.

(v) Atmospheric Protection. The atmosphere can be

protected by reducing emissions to it. For this purpose, Agenda 21

calls for action in the energy production sector, transport and industry,

through the promotion and development of energy efficient
programmes, regional energy plans, public-awareness campaigns

of environmentally sound energy systems, and research into more
fuel-efficient transport systems.

(vi) Ecosystems. Ecosystem conservation and protection
is considered as a major item in sustainable development. For this
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purpose, Agenda 21 calls for governments, business houses and

NGOs to introduce programmes of afforestation, reforestation, and

sustainable land use and water resource management. The education

programmes should be reoriented towards environmentally
sustainable resource management.

(vii) Sustainable Agriculture and Rural Development.

While agriculture should yield enough food for the rising population,

the farming practices should not lead to land erosion, desertification

and deforestation. Current methods of farming, particularly in
developing countries, should be carefully examined and unhealthy

practices should be discontinued. Agenda 21 urges the development

of long-term land conservation and rehabilitation programmes, by

encouraging people to invest for the future through land ownership.

(viii) Conservation of Biological Diversity and
Management of Biotechnology. Habitat destruction, over-
harvesting, pollution and introduction of foreign species are

recognized as the main factors behind loss of biodiversity. Agenda

21 calls for governments to undertake national biodiversity
assessment programmes and fonnulate strategies to conserve the

existing biological diversity without further damage.

(ix) Protecting and Managing the Oceans and Fresh

Water. AgendaZl calls for nations to develop policies, which address

unsustainable fishing practices, the creation of marine protection

zones, and the surveillance and enforcement of fisheries regulations.

The agenda further requires that the National water management

practices are integrated into economic and social policies. Agenda

21 sets 2025 as the realistic target date for ensuring universal water

supplies, and to develop low-cost services, which can be built and

maintained at the community level.

(x) Managing Wastes. Agenda 21 calls for an international

strategy to manage the production and disposal of wastes, including
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hazardous waste, solid waste and sewage, and radioactive waste.

Governments should encourage and assist industry in achieving
cleaner production technologies, and promote changes in lifestyles,
production and consumption, through recycling and fund public
education initiatives. Countries, which generate nuclear waste, should

adopt an integrated approach to the safe management, transportation,

storage and disposal of radioactive wastes.

(xi) Implementing Sustainable Development. All
nations will have to make political, social and economic commitments

to ensure that the Agenda 2t can be properly implemented and that
necessary resources are available for the same. The Agenda asks

international funding organizations such as the International
Development Association and the Global Environment Facility to
help developing countries in meeting additional expenses in
implementing all measures required for sustainable development.

Developed countries should heip promote the transfer of technology

to developing countries.

Urban problems

With massive urbanization occurring on a global scale, the

state of the environment and human health in the cities of the world

has become a prime concern. It is estimated that by the year 2025,
over five thousand million people will be living in the cities. In the

developing countries of the world, already more than 200 cities have

populations of one million ormore. Living in cities has many positive

benefits, such as increased job opportunities and better access to

essential services and facilities. However, many environmental, health

and development problems have reached near-crisis dimensions in

cities all over the world. Urban growth has exposed populations to

serious environmental hazards and has outstripped the capacity of
municipal and local governments to provide even basic amenities

(water, sanitation, power) and essential health services. Millions of
people in the urban areas of developing countries are living under

life- and health-threatening conditions.
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Energy consumption

Compared to the rural areas, people in towns and cities

consume large amount of energy. For example, the old type of Indian

houses were made of wood, mud and unburntbricks which required

very little temperature adjustments and consequently very little
energy was required for heating and cooling. The present buildings

in towns and cities are mostly made of concrete, cement, steel,

aluminium, marble, well-burnt bricks and glass. These materials are

energy intensive and the houses made with them require a lot of
power to keep them comfortable during the winter and the suillmer

and also for lighting and decoration. The process of manufacture of
these materials also consumes enormous amount of energy in
different forms.

The other major urban energy need is for transport. The

towns and cities are roaming with buses, trucks, cars, two- and

three-wheelers all of which depend on fossil fuels, namely petrol

and diesel. The number of vehicles has increased at a very fast rate

during the last few years despite the higher price of fuel. Small,

niurow and improperly maintained roads and overcrowding have

further aggravated the problem. Traffic congestion has become a

serious problem in all urban areas. Slower moving vehicles burn

more fuel and thereby the energy efficiency is further reduced.

This has also given rise to problems of carbon monoxide pollution,

smog and other environmental problems affecting people's health
particularly through various respiratory diseases.

Therefore to overcome the problems of energy use

especially in urban areas, we have to move towards newer sources

of energy such as solar energy.

Solar energy refers to energy from the sun. The sun has

produced energy for billions of years. It is the most important source

of energy for life forms. It is a renewable source of energy. Solar

energy technologies use the sun's energy to light homes, produce

hot water and heat homes.
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The main benefit of solar energy is that it does not produce

any pollutants and is one of the cleanest source of energy. Solar

energy is very reliable source of energy. It is a renewable source of
energy, requires low maintenance and are easy to install. The only

limitation that solar energy possess is that it cannot be used at night

and amount of sunlight that is received on earth is depends on

location, time of day, time of year, and weather conditions.

Solar Energy Panels installed on the roof of a House

Solar energy is a completely free source of energy and it is
found in abundance. Solar energy which comprises of radiant heat

and light from the sun can be harnessed with some

moderntechnology like photo-voltaic, solar heating, artificial
photosynthesis, solar architecture and solar thermal electricity. Solar

powered hot water systems ullize solar energy to heat water. In

EE

€

:>



122

certain areas, 6O to 7O7o of water used domestically for temperatures

as high as 60 degree Celsius can be made available by solar heating.

Solar energy can also be used for making potable, brackish or saline

water. Without using electricity or chemicals, waste water can be

treated. Creating salt from sea water is also one of the oldest uses

of solar energy. Solar power is the most exciting use of solar energy.

It is how solar energy is converted into electricity by using either
photo-voltaic (direct method) or concentrated solar power (Indirect).

Large beams of sunlight are focused into a small beam using mirrors
or lenses in the case of concentrated solar power. Photoelectric
effect is used to convert solar energy into electric energy. The largest

solar power plant in the world is located in the Mojave Desert in
California, covering 1000 acres.

Wind Energy

Wind energy is a renewable source of energy. Wind is a

form of solar energy. Winds are caused by the uneven heating of
the atmosphere by the sun, the irregularities of the earth's surface,

and rotation of the earth. Wind flow patterns are modified by the

earth's terrain, bodies of water, and vegetative cover. This wind
flow, or motion energy, when "harvested" by modern wind turbines,
can be used to generate electricity.

The terms "wind energy" or "wind power" describe the
process by which the wind is used to generate mechanical power
or electricity. Wind turbines convert the kinetic energy in the wind
into mechanical power. This mechanical power can be used for
specific tasks (such as grinding grain or pumping water) or a

generator can convert this mechanical power into electricity.

Advantages

A Renewable Non-Polluting Resource

Wind energy is a free, renewable resource, so no matter how much
is used today, there will still be the same supply in the future. Wind
energy is also a source of clean, non-polluting, electricity. Unlike
conventional power plants, wind plants emit no air pollutants or
greenhouse gases. According to the U.S. Department of Energy, in
1990, California's wind power plants offset the emission of more
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than2.5 billion pounds of carbon dioxide, and 15 million pounds of
other pollutants that would have otherwise been produced. It would
take a forest of 90 million to 175 million trees to provide the same

airquality.

Environmental Concerns

Although wind power plants have relatively little impact on the

environment compared to fossil fuel power plants, there is some

concern over the noise produced by the rotor blades, aesthetic
(visual) impacts, and birds and bats having been killed (avian/bat
mortality) by flying into the rotors. Most of these problems have

been resolved or greatly reduced through technological development
or by properly siting wind plants.

Tr.n@r.6 B.s

Water conservation

We all know water is essential, but we think itis unlimited.
In reality, fresh water is a finite resource that is rapidly beccming
scarce. In India, a warming climate is drying up lakes and rivers,

while rapid urbanisation and water pollution are putting enormous

pressure on the quantity and quality of surface and ground water.

The country's fragile agricultural system still depends primarily on

rainfall and a bad monsoon season can wreck havoc on the national
economy. Water conservation is a key element of any strategy that
aims to alleviate the water scarcity crisis in India. If we use water
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aims to alleviate the water scarcity crisis in India. If we use water

wisely at all times, more water will be available to us and to plants

and wildlife when a drought happens.

Make Every Drop Count

We can lose a lot of water doing simple everyday tasks. Turning off
the water while you brush your teeth can save more than 100 gallons

of water a month? If you have a leaky tap, the drips can add up to

300 litres of wasted water a month.

Water-saving Devices

Just shutting off the faucet or fixing a leak can save a lot of water.

Another way to save water is to install devices that use less water

to perform everyday tasks. For example, we use the most water in
our homes when we take a shower or flush the toilet. Low-flow
toilets and showerheads can cut the amount of water used in half.

People are even beginning to use composting toilets that require no

water. Also, new washing machines and dishwashers use much
less water than older machines.

Farmers are using sprinkler irrigation systems to reduce water use.

Some drip irrigation systems use less water by directing the water
directly to the plant's roots.

Water Recycling

Businesses, cities, and people are finding new ways to save water

by reusing it. Many businesses have started recycling water that

they use in their manufacturing process. Instead of letting water

run down the drain, the water is collected, cleaned (if needed) and

run back through the system.

Many cities and other types of businesses are using "gray water"
(waste water that is treated and cleaned) to water gardens and city
parks. Water parks are recycling the splash water into other areas

of the water park.

Water conservation in the home...

1. Check faucets and pipes for leaks
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2. Check the toilet for leaks

3. Take shorter showers

4. Turn of the tap while brushing your teeth or while shaving

5. Load the washing machine fully before washing clothes

6. Clean vegetables in a pan of water, not under the running tap

7. Grow local plants in your garden, which do not need much

water. Avoid exotic plants.

8. Wash your motorcycle or car with water in a bucket.

Rainwater Harvesting:

Rainwater harvesting means collection and storage of
rainwater by some mechanism to make water available for future
use. An appreciable amount of precipitation, which is generally lost

as surface flow, can be harvested and stored for useful purposes

like drinking and providing supplemental irrigation to the crops.

Water is our most precious natural resource and
something that most of us take for granted. We are now
increasingly becoming aware of the importance of water to our
survival and its limited supply. Ground water resource gets

naturally recharged through percolation. But due to indiscriminate
development and rapid urbanization, exposed surface for soil has

been reduced drastically with resultant reduction in percolation of
rainwater, thereby depleting ground water resource.

Rainwater harvesting is the process of augmenting the

natural filtration of rainwater in to the underground formation by

some artificial methods. "Conscious collection and storage of
rainwater to cater to demands of water, for drinking, domestic
purpose and irrigation is termed as Rainwater Harvesting."

The harvesting of rainwater simply involves the collection
of water from surfaces on which rain falls, and subsequently storing

this water for later use. Normally water is collected from the roofs

of buildings and stored in rainwater tanks.
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Why to harvest rainwater?

. To arrest ground water decline and augment ground water

table

. To improve water quality in aquifers

. To conserve surface water runoff during monsoon

. To reduce soil erosion

. To inculcate a culture of water conservation

Rainwater harvesting method

Broadly there are two ways of harvesting rainwater:

(i) Surface runoff harvesting

(ii) Roof top rainwater harvesting

Surface runoff harvesting.

The rainwater that flows away as surface runoff especially

in urban areas could be caught and used for recharging the aquifers.

Roof top rainwater harvesting

The rainwater falling on the roof of the house can be

harvested. It can be collected in a drum or let into the ground via
unused wells or borewells to recharge the ground water level.
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The Rain Water Harvesting (RWH) scheme, was launched

in 2001 by the Government of Tamil Nadu in a bid to rejuvenate

water sources and improve ground water levels. The programme

got a fierce resistance from residents after the government made it
mandatory for all government and residential buildings. But nearly

15 years down the road, the tables have turned, so to speak.

The scheme has helped people in water-starved regions

such as Chennai by raising water tables in most neighbourhoods

winning support local residents long dependent on groundwater for
their daily needs. Chennai owes its success to a change in rules to

ensure that new buildings didn't get the approval from authorities

without rainwater harvesting structures. In some areas of Chennai,

the water table has gone up by 20 feet. Due to rainwater harvesting

by homes around temple tanks in Chennai, the temple tanks now

have water stored in them.

Nuclear accidents and holocaust

A nuclear and radiation accident is defined by the
International Atomic agency as an "event that has led to signiticant
consequences to people, the environment orthe facility". Examples

include lethal etfects to individuals, large radioactivity release to the

environment, or "reactor core melt."

The prime example of a "major nuclear accident" is one in
which areactor core is damaged and significant amounts of radiation

are released. such as in the Chernobyl Disaster in 1986. The impact

of nuclear accidents has been a topic of debate practically since the

first nuclear reactors were constructed. It has also been a key factor
in public concern about nuclear facilities.

Worldwide there have been 99 accidents at nuclear power

plants. Fifty-seven accidents have occurred since the Chernobyl

disaster, and 577o (56 out of 99) of all nuclear-related accidents

have occurred in the USA.
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Serious nuclear power plant accidents include the

Fukushima Daiichi nuclear disaster (2011), Chernobyl disaster

(1986), Three Mile Island accident (1979), and the SL-l accident

(1961).

Nuclear-powered submarine mishaps include the K-19 reactor

accident (1961), theK-27 reactor accident (1968), and the K-431

reactor accident (1985).

Chernobyl Nuclear Disaster:

26th of April 1986 witnessed one of the world's worst

Nuclear Disaster ever in Chernobyl. Chernobyl is approximately 80

miles (which is 120 kilometers) north of the capital city of the

Ukraine, Kiev. The accident took lives of 30 people immediately
and vast evacuation of 135000 people within 20 mile radius of the

power plant was carried out after the accident.

Consequences of the Accident:

1. Environmental consequences:

The radioactive fallout caused radioactive material to deposit

itself over large areas of ground. It has had an effect over most of
the northern hemisphere in one way or another. In some local
ecosystems within a 6 mile (10 km) radius of the power plant the

radiation is lethally high especially in small mammals such as mice

and coniferous trees.

2. Health effects:

There was a huge increase in Thyroid Cancer in Ukrainian
children (from birth to 15 years old). It was also established that
647o of Thyroid Cancer patients lived in the most contaminated

areas of the Ukraine.

3. Psychological consequences:

There has been an increase in psychological disorders such

as anxiety, depression, helplessness and other disorders which lead

to mental stress.

4. Economic, political and social consequences:
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The worst contaminated areas were economically, socially and
politically declining as the birth rate had decreased and emigration
numbers had substantially risen which had caused a shortage in
labourforce. These areas could not evolve industrially or agriculturally

because of strict rules that were introduced because the area was

too contaminated.

The few products made were hard to sell or export because

people were aware that it had come from the Ukraine and so were
scared of being affected, this caused a further economic decline.

Socially people have been limited on their activities making everyday

life very difficult.

Wasteland reclamation

Reclamation of wasteland means re-claiming it or to use it
for productive purpose. Wasteland reclamation is the process of
turning barren, sterile wasteland into something that is fertile and

suitable for habitation and cultivation.

The reclamation and development of wasteland has four major
ecological objectives:

l. To improve the physical structure and the quality of the soil,

2. To improve the availability and quality of water,

3. To prevent the shifting of soil, landslides and flooding, and

4. To conserve the biological resources of the land for sustainable

use.

The capacity of the land to produce food, fodder, fuel and

industrial raw materials is determined both by biological factors-
the climate, soil, hydrological system etc.-and by social and

economic factors such as land management practices and inputs

like irrigati on, fertllizers and seeds.

There are a number of ways and means by which wasteland

can be reclaimed for productive purpose in more efficient manner.

Among them watershed management, wasteland afforestation and



t32

multiplied. Due to consumerism we have to face a number of
interconnected environmental and resource problems.

In developing countries, population size and the resulting

degradation of renewable resources tend to be the key factors in

total environmental impact. In such countries per capita resource

use is low. But in developed countries, high rate of per capita

resources use and the resulting high level of pollution and

environmental degradation per person usually are the key factors

determining overall environmental impact. For example the average

U.S. Citizen consumes about 35 times as much as average citizen
of India and 100 times as much as the average person is the world's
poorest countries.

3of India and 100 times as much as the average person is the world's
poorest countries.

Consumerism has led to the development of a use and throw
culture that has become a drain the planet's resources and also

adds to a garbage problem in our villages and settlements. The

copious use of plastic carry bags has led to huge mounds of plastic

bags being found around all the villages of Tamil Nadu. Similarly,
the purchase of consumer products leads to the generation of a

large amount of waste which we are ill equipped to handle.

The stuff we consume - from food to knick-knacks - is

responsible for up to 60 percent of global greenhouse gas emissions

and between 50 and 80 percent of total land, material, and water

use. Consumerism is much higher in rich countries than in poor

countries. Those with the highest rates of consumerism had up to
5.5 times the environmental impact as the world average. The U.S.,
has the highest per capita emissions with 18.6 tonnes CO2 equivalent
("COz equivalent" is a metric that rolls multiple types greenhouse

gas emissions into one). Luxembourg had 18.5 tonnes, and Australia
came in third with 17.7 tonnes. The world average, for comparison,

was 3.4 tonnes, and China had just 1.8 tonnes.
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Consumerism has led to the development of a use and throw culture

that has become a drain the planet's resources and also adds to a
garbage problem in our villages and sefflements. The copious use of
plastic carry bags has led to huge mounds of plastic bags being

found around all the villages of Tamil Nadu. Similarly, the purchase

of consumer products leads to the generation of a large amount of
waste which we are ill equipped to handle.

The stuff we consume - from food to knick-knacks - is

responsible for up to 60 percent of global greenhouse gas emissions

and between 50 and 80 percent of total land, material, and water

use. Consumerism is much higher in rich countries than in poor

countries. Those with the highest rates of consumerism had up to

5.5 times the environmental impact as the world average. The U.S.,

has the highest per capita emissions with 18.6 tonnes CO2 equivalent

("CO2 equivalent" is a metric that rolls multiple types greenhouse

gas emissions into one). Luxembourg had 18.5 tonnes, and Australia

came in third with 17.7 tonnes. The world average, for comparison,

was 3.4 tonnes, and China had just 1.8 tonnes.

The Ill effects of Consumerism
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Environmental Ethics: issues and possible solutions

There are conflicting views about how serious our
environmental problem are and what we should do about them.

These conflicts arise mostly out of differing environmental
worldviews: how people think in the world, what they think their

role in the world shouldbe, and what they believe is right and wrong

environmental behaviour (environmental ethics).

The different types of environmental world can be divided

into two groups according to whether they are individual centered

(atomistic) or earth centered (holistic).

Atomistic Environmental world views tend to be human

centered (anthropocentric) or life centered (biocentric with the

primary focus on individual species or individual organisms). Holistic
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or ecocentric environmental worldviews focus on sustaining the
earth' s natural systems (ecosystems), I i fe forms (biodiversity ), and
life support systems (biosphere) for the benefit of humans and other
forms of life.

The human centered environmental worldview has become

the dominant environmental view in most of the developed and

developing societies of the world, especially during the past fifty
years. This view considers that the planets most important and

dominant species are human, they can and should manage the planet
mostly for own benefit. Other species and parts of nature are seen

as having only instrumental value based on how useful they are to

us.

People who believe in the other Life centered environmental

worldviews believe any human centered worldview will eventually
fail because it wrongly assumes that we now have enough knowledge

to become efl'ective managers or stewards of the earth. According
to these analysts, the unregulated giobal free market approach will
not work for two reasons. First, it is based on increased losses or
degradation of natural capital that support all life and economics.
Second, it focuses on short term economic benefits regardless of
the harmful long terms and environmental and social consequences.

Environmental ethics can provide us the guidelines for putting our

beliefs into action and help us in deciding what to do when faced

with crucial situations. Some important ethical guidelines known as

Earth Ethics or Environmental Ethics are as:

(i) Develop respect or reverence for all life.

(ii) (ii)Understand as much as we can about how the earth

works and sustains itself and use such knowledge to

guide our lives, communities and societies

(iii) (iii) Become seekers of environmental wisdom instead of
vessels of environmental information.
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Conclusion

We are living in an age of unprecedented environmental
stress. The various plants and animals on our planet are facing huge

challenges for survival due to environmental degradation. Whether
it is air pollution, land pollution , defbrestation, degradation of land,
radioactive pollution, pesticide pollution or Any other environmental
problem, all these problems affect the plants and animals living on

the planet.

What is very saddening to note is that almost all the above
issues are due to the actions of humans. We are causing suffering
to the entire planet by our actions. Moreover, we cannot ourselves
survive on this planet without the help of millions of creatures -
small and large. We will end up destroying the planet and killing
ourselves in the process.

We must realizethatthe natural world can carry on perfectly
well without us. If man is taken out of the equation, all the natural
ecosystems would bounce back to their normal state. These
ecosystems we have damaged would start repairing themselves. In
a few thousand years, the earth would be healthy and there would
be no need or trace of humans.

Thus, we have to realize that we are studying the
environmental issues and problems not only to save the world, but
more importantly, to save ourselves. The earth can survive without
man, man can not survive without the earth. For this small blue
planet, that is only a speck in the infinite space of the universe, is
our only home. We have no other home. We have to live here and if
we are careless enough not to care for our home, we will die here.




