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CONCEPT OF ECOLOGY AND ECOSYSTEM

The term Ecology was coined by Earnst Haeckel in 1869. It is derived from the Greek words

Oikos- home + logos- study. So ecology deals with the study of organisms in their natural home interacting
with their surroundings. The surroundings or environment consists of other living organisms (biotic) and
physical (abiotic) components. Modern ecologists believe that an adequate definition of ecology must specify
some unit of study and one such basic unit described by Tansley (1935) was ecosystem. An ecosystem is a self-
regulating group of biotic communities of species interacting with one another and with their non-living
environment exchanging energy and matter. Now ecology is often defined as “‘the study of ecosystems’’.

The ecosystem is a unit or a system which is composed of a number of sub-units, that are all directly or indirectly
linked with each other. They may be freely exchanging energy and matter from outside—an open ecosystem or
may be isolated from outside in term of exchange of matter—a closed ecosystem.

BIOTIC AND ABIOTIC COMPONENTS
Ecosystems have basically two types of components, the biotic and abiotic, as described below:

(a) BIOTIC COMPONENTS: Different living organisms constitute the biotic component of an ecosystem and
belong to the following categories:

(i) Producers: These are mainly producing food themselves e.g., Green plants produce food by photosynthesis in
the presence of sunlight from raw materials like water and carbon dioxide.
They are known as photo-autotrophs (auto = self, photo = light, troph = food). There are some chemo-autotrophs,
which are a group of bacteria, producing their food from oxidation of certain chemicals. e.g. sulphur bacteria.
(ii) Consumers: These organisms get their food by feeding on other organisms. They are of the following types:
» Herbivores—which feed on plants e.g. rabbit, insect.
 Carnivores—Wwhich feed on herbivores as secondary carnivores (e.g., frog, small fish) or tertiary
carnivores (e.g., shake, big fish), which feed on other consumers.
» Omnivores—which feed on both plants and animals e.g., humans, rats, many birds.
* Detritivores—which feed on dead organisms e.g., earth worm, crab, ants.

(iii) Decomposers: These are micro-organisms which break down organic matter into inorganic compounds and
in this process they derive their nutrition. They play a very important role in converting the essential nutrients
from unavailable organic form to free inorganic form that is available for use by plants e.g., bacteria, fungi.

(b) ABIOTIC COMPONENTS: Various physico-chemical components of the ecosystem constitute the abiotic
structure:

(i) Physical components include sunlight, solar intensity, rainfall, temperature, wind speed and direction, water
availability, soil texture etc.

(ii) Chemical components include major essential nutrients like C, N, P, K, H2, O2, S etc. and micronutrients like
Fe, Mo, Zn, Cu etc., salts and toxic substances like pesticides.

These physico-chemical factors of water, air and soil play an important role in ecosystem functioning.
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Every ecosystem performs the following important functions:

e There is uni-directional flow of energy in an ecosystem. It flows from sun and then after being
captured by primary producers (green plants), flows through the food chain or food web, following the
laws of thermodynamics. At every successive step in the food-chain, there is huge loss of about 90% of
the energy in different processes (respiration, excretion, locomotion etc.) and only 10% moves to next
level (Lindemann’s Ten per cent law of energy flow).

e Nutrients (Materials) in an ecosystem move in a cyclic manner. The cycling of nutrients takes place
between the biotic and abiotic components, hence known as biogeochemical cycles (bio = living, geo =
earth, chemical = nutrients).

e Every ecosystem functions to produce and sustain some primary production (plant biomass) and
secondary production (animal biomass).

Every ecosystem regulates and maintains itself and resists any stresses or disturbances up to a certain
limit. This self regulation or control system is known as cybernetic system.

1. FOOD CHAIN: A food chain is a sequence of populations or organisms of an ecosystem through which
food and its contained energy passes.

Most food chains have no more than four or five links. There cannot be too many links in a single
food chain because the animals at the end of the chain would not get enough food (and hence energy) to
stay alive.

2. FOOD WEB: Itis a network of food chain which becomes interconnected at various trophic levels.
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ECOLOGICAL PYRAMIDS : Trophic levels and the energy flow from one level to the next, can be
graphically depicted using an ecological pyramid. Three types of ecological pyramids can usually be
distinguished namely:

Number pyramid - Ecological pyramids are graphical representations of the number of individuals in
different nutritional levels . The Number pyramid shows the number of organisms in each trophic level
and does not take into consideration the size of the organisms and over-emphasizes the importance of
small organisms. In a pyramid of numbers the higher up one moves, so each consecutive layer or level
contains fewer organisms than the level below it.

It is mostly upright but some are inverted. E.g, tree ecosystem
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Biomass pyramid. This pyramid indicates the total mass of the organisms in each trophic level. Thus an
enormous mass of grass is required to support a smaller mass of buck, which in turn would support a
smaller mass of lions.

Pyramid of biomass is upright for terrestrial habitats. Inverted pyramids are obtained in aquatic habitats.
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3. Energy pyramid. The Energy pyramid indicates the total amount of energy present in each trophic level.
It also shows the loss of energy from one trophic level to the next. The pyramid of energy is always
upright.
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Biological diversity, or biodiversity, is the variety of the earth’s species, the genes they contain, the ecosystems
in which they live, and the ecosystem processes such as energy flow and nutrient cycling that sustain all life.

Gradual Decrease in Sorec

International Union for Conservation of Nature and Natural Resources (IUCN) and Red Data List:
e IUCN Red list Categories and Criteria for classifying species at high risk of global extinction

e Red list focus attention on taxa at the highest risk setting priorities for conservation measures for their
protection

e Provide a global index of the state of degeneration of biodiversity

o Identify and document those species most in need of conservation attention if global extinction rate are
to be reduced

OBJECTIVES OF IUCN REDLIST
e Toassess in the long term the status of a selected set of species
e To establish a baseline from which to monitor the status of species
e To provide a global context for the establishment of conservation priorities at the local level

To monitor on a continuing basis, the status of a representative selection of species (as biodiversity indicators)
that cover all the major ecosystems of the world

ECOLOGICAL SUCCESSION :

Ecological succession is the changing sequence of communities that live in an ecosystem during a given time
period.

PRIMARY SUCCESSION Primary ecological succession is the changing sequence of communities from the
first biological occupation of a place where previously there were no living beings. For example, the colonization
and the following succession of communities on a bare rock.

o Change in community composition on a site which previously has had no living organisms
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Camntaghan - Cowénghas - Suige: Resruasntsl Schamce 7 &

Pioneer Species - First plants to colonize: mosses, lichens & herbs

e Rapid dispersal & colonizers

e Rapid growth (opportunistic)

o Relatively poor competitors in stable environments
e  Generalists (r-selected species)

Climax Community

e  May take 100’s or 1000’s of years to reach this stage

Most permanent of all the stages

selective logging)

Stage at which system has reached steady-state equilibrium

Determined by climatic or edaphic (soil) factors unless intervened
Humans maintain an equilibrium at sub-climax (e.g. poor soil quality, grazing, preventing forest fires,

Secondary Succession Secondary ecological succession is the changing sequence of communities from the
substitution of a community by a new one in a given place. For example, the ecologicalsuccession of the

invasion of plants and animals in an abandoned crop or land.

grass = low shrub =—— high shrubp =———————shrub-tree low tree
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Summary

Deep ecology is an important vision in environmental philosophy. It criticizes and
rethinks many aspects and deep connections of modern technocratic-industrial societies
between humans and nature. It probes the true values of human life and the rational
reconstruction of contemporary societies. After the mid-1980s, deep ecology swiftly
became a leading force of radical environments in the environmental movements.

Identification is a core concept that makes deep ecology a version. The ultimate norm of
“self-realization” is a process of widening and deepening identification with other
individuals or beings. The idea is based on modern ecological science and largely
absorbs Eastern and Western cultural thoughts. Therefore, the idea has more rationality
than others.

The appearance of deep ecology is an important turn from reformist environmental
thinking to the radical. It is a turning point from anthropocentric mechanisms to
ecocentric holism. As an important part of the postmodern worldview, deep ecology
provides a new approach for the theory of sustainable development. This article
provides views on “self-realization,” values between individuals and wholeness, the
scientific basis, and the ecological strategies in different countries and regions.

©Encyclopedia of Life Support Systems (EOLSS)
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1. Deep Ecology: The Philosophical Foundation of Deep Environmental Ethics
1.1. What Is Deep Ecology?

Deep ecology is a philosophy, and a postmodern philosophical worldview. The term
deep ecology was coined by Arne Naess in his 1973 article “The shallow and the deep,
long-range ecology movement.” The essence of deep ecology is to keep asking further
questions about human life, society, and nature. Naess points out “the subjective ‘deep’
stresses that we ask why and how, where others do not. For instance, ecology, as a
science, does not ask what kind of a society would be the best for maintaining a
particular ecosystem—that is considered a question for value theory, for politics, for
ethics.” issues, such as natural view and value view; political and ethical issues.

TO ACCESS ALL THE 8 PAGES OF THIS CHAPTER,
Visit: http://www.eolss.net/Eolss-sample AllChapter.aspx
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CHAPTER
1 Environmental Science :
Definition, Scope and Importance

INTRODUCTION

The science of Environment studies is a multi-disciplinary science because it comprises
various branches of studies like chemistry, physics, medical science, life science, agriculture,
public health, sanitary engineering etc. It is the science of physical phenomena in
the environment. It studies of the sources, reactions, transport, effect and fate of physical
a biological species in the air, water and soil and the effect of from human activity upon
these.

Environment Explained

Literary environment means the surrounding external conditions influencing
development or growth of people, animal or plants; living or working conditions etc. This
involves three questions:

1. What is Surrounded
The answer to this question is living objects in general and man in particular.

2. By what Surrounded

The physical attributes are the answer to this question, which become environment. In
fact, the concern of all education is the environment of man. However, man cannot exist or
be understood in isolation from the other forms of life and from plant life. Hence, environment
refers to the sum total of condition, which surround point in space and time. The scope of
the term Environment has been changing and widening by the passage of time. In the
primitive age, the environment consisted of only physical aspects of the planted earth' land,
air and water as biological communities. As the time passed on man extended his environment
through his social, economic and political functions.

3. Where Surrounded

The answer to this question. It is in nature that physical component of the plant earth,
viz land, air, water etc., support and affect life in the biosphere. According to a Goudie
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2 ENVIRONMENTAL SCIENCE

environment is the representative of physical components of the earth where in man is an
important factor affecting the environment.

(i) Definitions of Environment : Some important definitions of environment are as
under:

1. Boring: ‘A person’s environment consists of the sum total of the stimulation
which he receives from his conception until his death.’

It can be concluded from the above definition that Environment comprises
various types of forces such as physical, intellectual, economic, political,
cultural, social, moral and emotional. Environment is the sum total of all the
external forces, influences and conditions, which affect the life,
nature, behaviour and the growth, development and maturation of living
organisms.

2. Douglas and Holland: ‘The term environment is used to describe, in the
aggregate, all the external forces, influences and conditions, which affect the
life, nature, behaviour and the growth, development and maturity of living
organisms.’

(ii) Scope of Environment: The environment consists of four segments as under:

1. Atmosphere: The atmosphere implies the protective blanket of gases,
surrounding the earth:

(a) It sustains life on the earth.
(b) It saves it from the hostile environment of outer space.

(c) It absorbs most of the cosmic rays from outer space and a major portion of the
electromagnetic radiation from the sun.

(d) It transmits only here ultraviolet, visible, near infrared radiation (300 to 2500
nm) and radio waves. (0.14 to 40 m) while filtering out tissue-damaging ultra-
violate waves below about 300 nm.

The atmosphere is composed of nitrogen and oxygen. Besides, argon, carbon dioxide,
and trace gases.

2. Hydrosphere: The Hydrosphere comprises all types of water resources oceans,
seas, lakes, rivers, streams, reserviour, polar icecaps, glaciers, and ground
water.

(i) Nature 97% of the earth’s water supply is in the oceans,
(ii) About 2% of the water resources is locked in the polar icecaps and glaciers.

(i11)Only about 1% is available as fresh surface water-rivers, lakes streams, and
ground water fit to be used for human consumption and other uses.

3. Lithosphere: Lithosphere is the outer mantle of the solid earth. It consists
of minerals occurring in the earth’s crusts and the soil e.g. minerals, organic
matter, air and water.

4. Biosphere: Biosphere indicates the realm of living organisms and their
interactions with environment, viz atmosphere, hydrosphere and lithosphere.
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ENVIRONMENTAL SCIENCE : DEFINITION, SCOPE AND IMPORTANCE 3

Element of Environment

Environment is constituted by the interacting systems of physical, biological and cultural
elements inter-related in various ways, individually as well as collectively. These elements
may be explained as under:

(1) Physical elements

Physical elements are as space, landforms, water bodies, climate soils, rocks and minerals.
They determine the variable character of the human habitat, its opportunities as well as
limitations.

(2) Biological elements

Biological elements such as plants, animals, microorganisms and men constitute the
biosphere.

(3) Cultural elements

Cultural elements such as economic, social and political elements are essentially man-
made features, which make cultural milieu.

ENVIRONMENT STUDIES: IMPORTANCE

Importance of Environment Studies: The environment studies enlighten us, about the
importance of protection and conservation of our indiscriminate release of pollution into the
environment.

At present a great number of environment issues, have grown in size and complexity
day by day, threatening the survival of mankind on earth. We study about these issues
besides and effective suggestions in the Environment Studies. Environment studies have
become significant for the following reasons:

1. Environment Issues Being of International Importance

It has been well recognised that environment issues like global warming and ozone
depletion, acid rain, marine pollution and biodiversity are not merely national issues but are
global issues and hence must be tackled with international efforts and cooperation.

2. Problems Cropped in The Wake of Development

Development, in its wake gave birth to Urbanization, Industrial Growth, Transportation
Systems, Agriculture and Housing etc. However, it has become phased out in the developed
world. The North, to cleanse their own environment has, fact fully, managed to move ‘dirty’
factories of South. When the West developed, it did so perhaps in ignorance of the
environmental impact of its activities. Evidently such a path is neither practicable nor
desirable, even if developing world follows that.

3. Explosively Increase in Pollution

World census reflects that one in every seven persons in this planted lives in India.
Evidently with 16 per cent of the world's population and only 2.4 per cent of its land area,
there is a heavy pressure on the natural resources including land. Agricultural experts have
recognized soils health problems like deficiency of micronutrients and organic matter, soil
salinity and damage of soil structure.
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4 ENVIRONMENTAL SCIENCE

4. Need for An Alternative Solution

It is essential, specially for developing countries to find alternative paths to an alternative
goal. We need a goal as under:

(1) A goal, which ultimately is the true goal of development an environmentally sound
and sustainable development.

(2) A goal common to all citizens of our earth.
(3) A goal distant from the developing world in the manner it is from the over-consuming
wasteful societies of the “developed” world.

5. Need To Save Humanity From Extinction

It is incumbent upon us to save the humanity from exinction. Consequent to our activities
constricting the environment and depleting the biosphere, in the name of development.
6. Need For Wise Planning of Development

Our survival and sustenance depend. Resources withdraw, processing and use of the
product have all to by synchronised with the ecological cycles in any plan of development our
actions should be planned ecologically for the sustenance of the environment and development.
7. Misra’s Report

Misra (1991) recognized four basic principles of ecology, as under:

() Holism

(i1) Ecosystem

(i1i) Succession

(iv) Conversation.

Holism has been considered as the real base of ecology. In hierarchical levels at which
interacting units of ecology are discussed, are as under:

Individual<population<community<ecosystem<biome<biosphere.

Misra (1991) has recognised four basic requirements of environmental management as
under:

(1) Impact of human activities on the environment,
(it) Value system,
(iii) Plan and design for sustainable development,
(iv) Environment education.

Keeping in view the of goal of planning for environmentally sustainable development
India contributed to the United Nations Conference on Environment and Development
(UNCED), also referred to as “Earth Summit” held at Rio de Janciro, the Capital of Brazil,
3rd-14th June, 1992.

NEED FOR PUBLIC AWARENESS

It is essential to make the public aware of the formidable consequences of the
Environmental Degradation, if not retorted and reformative measures undertaken, would
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ENVIRONMENTAL SCIENCE : DEFINITION, SCOPE AND IMPORTANCE 5

result in the extinction of life. We are facing various environmental challenges. It is essential
to get the country acquainted with these challenges so that their acts may be eco-friendly.
Some of these challenges are as under:

1. Growing Population

A population of over thousands of millions is growing at 2.11 per cent every year. Over
17 million people are added each year. It puts considerable pressure on its natural resources
and reduces the gains of development. Hence, the greatest challenge before us is to limit the
population growth. Although population control does automatically lead to development, yet
the development leads to a decrease in population growth rates. For this development of the
women is essential.

2. Poverty

India has often been described a rich land with poor people. The poverty and
environmental degradation have a nexus between them. The vast majority of our people are
directly dependent on the nature resources of the country for their basic needs of food, fuel
shelter and fodder. About 40% of our people are still below the poverty line. Environment
degradation has adversely affected the poor who depend upon the resources of their immediate
surroundings. Thus, the challenge of poverty and the challenge environment degradation
are two facets of the same challenge. The population growth is essentially a function of
poverty. Because, to the very poor, every child is an earner and helper and global concerns
have little relevance for him.

3. Agricultural Growth

The people must be acquainted with the methods to sustain and increase agricultural
growth with damaging the environment. High yielding varities have caused soil salinity and
damage to physical structure of soil.

4. Need to Ground water

It is essential of rationalizing the use of groundwater. Factors like community wastes,
industrial effluents and chemical fertilizers and pesticides have polluted our surface water
and affected quality of the groundwater. It is essential to restore the water quality of our
rivers and other water bodies as lakes is an important challenge. It so finding our suitable
strategies for consecration of water, provision of safe drinking water and keeping water
bodies clean which are difficult challenges is essential.

5. Development And Forests

Forests serve catchments for the rivers. With increasing demand of water, plan to
harness the mighty river through large irrigation projects were made. Certainly, these
would submerge forests; displace local people, damage flora and fauna. As such, the dams
on the river Narmada, Bhagirathi and elsewhere have become areas of political and scientific
debate.

Forests in India have been shrinking for several centuries owing to pressures of
agriculture and other uses. Vast areas that were once green, stand today as wastelands.
These areas are to be brought back under vegetative cover. The tribal communities inhabiting
forests respects the trees and birds and animal that gives them sustenance. We must recognise
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6 ENVIRONMENTAL SCIENCE

the role of these people in restoring and conserving forests. The modern knowledge and
skills of the forest deptt. should be integrated with the traditional knowledge and experience
of the local communities. The strategies for the joint management of forests should be
evolved in a well planned way.

6. Degradation of Land

At present out of the total 329 mha of land, only 266 mha possess any potential for
production. Of this, 143 mha is agricultural land nearly and 85 suffers from varying degrees
of soil degradation. Of the remaining 123 mha, 40 are completely unproductive. The remaining
83 mha is classified as forest land, of which over half is denuded to various degrees. Nearly
406 million head of livestock have to be supported on 13 mha, or less than 4 per cent of the
land classified as pasture land, most of which is overgrazed. Thus, our of 226 mha, about
175 mha or 66 per cent is degraded to varying degrees. Water and wind erosion causes
further degradation of almost 150 mha This degradation is to be avoided.

7. Reorientation of Institutions

The people should be roused to orient institutions, attitudes and infrastructures, to suit
conditions and needs today. The change has to be brought in keeping in view India’s traditions
for resources use managements and education etc. Change should be brought in education,
in attitudes, in administrative procedures and in institutions. Because it affects way people
view technology resources and development.

8. Reduction of Genetic Diversity

Proper measures to conserve genetic diversity need to be taken. At present most wild
genetic stocks have been disappearing from nature. Wilding including the Asiatic Lion are
facing problem of loss of genetic diversity. The protected areas network like sanctuaries,
national parks, biosphere reserves are isolating populations. So, they are decreasing changes
of one group breeding with another. Remedial steps are to be taken to check decreasing
genetic diversity.

9. Evil Consequences of Urbanisation

Nearly 27 per cent Indians live in urban areas. Urbanisation and industrialisation has
given birth to a great number of environmental problem that need urgent attention. Over
30 percent of urban Indians live in slums. Out of India’s 3,245 towns and cities, only 21 have
partial or full sewerage and treatment facilities. Hence, coping with rapid urbanization is
a major challenge.

10. Air and water Population

Majority of our industrial plants are using outdated and population technologies and
makeshift facilities devoid of any provision of treating their wastes. A great number of cities
and industrial areas that have been identified as the worst in terms of air and water
pollution. Acts are enforced in the country, but their implement is not so easy. The reason
is their implementation needs great resources, technical expertise, political and social will.
Again the people are to be made aware of these rules. Their support is indispensable to
implement these rules.
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ENVIRONMENTAL SCIENCE : DEFINITION, SCOPE AND IMPORTANCE 7

VARIOUS TYPES OF ENVIRONMENT

According to Kurt Lewin, environment is of three types which influence the personality
of an individual as under:

(a) Physical Environment,

(b) Social and Cultural Environment, and

(c) Psychological Environment.

These may be explained as under:

1. Physical Environment

Physical environment, refers to geographical climate and weather or physical conditions
wherein and individual lives. The human races are greatly influenced by the climate. Some
examples are as under:

(a) In the cold countries i.e. European countries the people are of white colour. Likewise,
in Asian and African countries, that is, in hot countries people are of dark complexion.

(b) The physique of an individual depends on climate conditions as the individual tries
to adjust in his physical environment.

(d) The human working efficiency also depends on the climatic conditions.

2. Social Environment

Social Environment includes an individual’s social, economic and political condition
wherein he lives. The moral, cultural and emotional forces influence the life and nature of
individual behaviour. Society may be classified into two categories as under:

(1) An open society is very conductive for the individual developement.

(i1) A closed society is not very conductive for the developenment.

3. Psychological Environment

Although physical and social environment are common to the individual in a specific
situation. Yet every individual has his own psychological environment, in which he lives.
Kurt Lewin has used the term ‘life space’ for explaining psychological environment. The
Psychological environment enables us to understand the personality of an individual. Both-
the person and his goal form psychological environment.

If a person is unable to overcome the barriers, he can either get frustrated or completed
to change his goal for a new psychological environment. But adopting this mechanism, the
individual is helped in his adjustment to the environment.

STRUCTURE OF ENVIRONMENT

Environment is both physical and biological. It includes both living and non-living
components.

(i) Physical Environment

The Physical Environment is classified into three broad categories viz.
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8 ENVIRONMENTAL SCIENCE

(1) Solid,
(z1) Liquid
(iti) Gas.
These represent the following spheres:
(i) The lithosphere (solid earth)
(i1) The hydrosphere (water component) and
(iti) The atmosphere
As such, the three basic of physical environment may be termed as under:
(i) Lithospheric Environment
(i1) Hydrospheric Environment
(iti) Atmospheric Environment
The scientists have classified them into smaller units based on different spatial scales,
e.g.
(i) Mountain Environment
(i1) Glacier Environment
(iti) Plateau Environment

(tv) Coastal Environment

(ii) Biological Environment
The biological of the environment consists of:
(z) Plants (flora)
(Zi) Animals (fauna).

Thus, the biotic environment further be divided into floral environment and faunal
environment. All the organisms work to form their social groups and organizations at several
levels. Thus, the social environment is formed. In this social environment the organisms
work to derive matter from the physical environment for their sustenance and development.
This process gives birth to economic environment. Man claims to be most skilled and civilized
of all the organisms. This is the reason why his social organisation is most systematic. The
three aspects of man, e.g. physical, social and economic, function in the biotic environment
as under:

(i) The Physical Man

The ‘Physical Man’ is one of the organisms populations or biological community. He is
in need of basic elements of the physical environment like habitat (space), air, water and
food. Besides, like other biological populations, he releases wastes into the ecosystem.

(ii) The Social Man

The ‘Social Man’ performs the following functions:
(a) Establishing social institutions,

(b) Forming social organisations,
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ENVIRONMENTAL SCIENCE : DEFINITION, SCOPE AND IMPORTANCE 9

(¢c) Formulating laws, principles and policies,

(d) Taking steps to safeguard his existence, interest and social welfare.

(iii) The Economic Man

The economic man derives and utilises resources from the physical and biotic environment
with his skills and technologies. The economic function makes the man an environment/
geomorphic process as he transports matter and energy from one component of the ecosystem
to the other. There may be any following two situations:

(a) His exploitative functions may be in harmony with the natural environment. Such,
functions do not necessarily involve change in the working of the ecosystem.

(b) These functions may exceed the critical limit. Consequently, the equilibrium of the
environment/ecosystem is disturbed and a great number of environment and
ecological problems crop up. These are determental to man him besides to whole
population of human species in a given ecosystem.

QUESTIONS

1. What is Environment? Discuss the scope of Environment.

2. Describe the importance of environment studies.

3. “The need for public awareness about environment is of vital importance.” Discuss.
4

. Discuss the various types of environment.

Short Answer Type Questions

Define environments.

Discuss the scope of environment.

Write a note on the importance of environment studies.

Write a note on the need of public awareness about environment.

Write a note on physical environment.

A T A

Write a note on biological environment.
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Habitat and Ecological niche

The habitat of an organism is the place where it lives, or the place where one would go to find it.
The ecological niche, however, includes not only the physical space occupied by an organism
but also its functional role in the community (its trophic position, for instance) and its position in
environmental gradients of temperature, moisture, pH, soil, and other conditions of existence.
These three aspects of the ecological niche can be conveniently designated as the spatial or
habitat niche, the trophic niche, and the multidimensional or hyper-volume niche.

Consequently, the ecological niche of an organism not only depends on where it lives but also
includes the sum total of its environmental requirements. The concept of niche is most useful,
and quantitatively most applicable, in terms of differences between species (or the same species
at two or more locations or times) in one or a few major (operationally significant) features.

The dimensions most often quantified are niche breadth and niche overlap with neighbors.
Groups of species with comparable roles and niche dimensions within a community are termed
guilds. Species that occupy the same niche in different geographical regions (continents and
major oceans) are termed ecological equivalents.

The term habitat is used widely, not only in ecology but elsewhere. Thus, the habitat of the water
backswimmer (Notonecta) and the water boatman (Corixa) is the shallow, vegetation-choked
area (littoral region) of ponds and lakes; one would go there to collect these particular water
bugs. However, the two species occupy very different trophic niches, as the backswimmer is an
active predator, whereas the water boatman feeds largely on decaying vegetation. The ecological
literature is replete with examples of coexisting species that use different energy sources.

If the habitat is the “address” of the organism, niche is its “profession,” its trophic position in
food webs, how it lives and interacts with the physical environment and with other organisms in
its community. Habitat may also refer to the place occupied by an entire community. For
example, the habitat of the sand sage grassland community is the series of ridges of sandy soil
occurring along the north sides of rivers in the southern Great Plains of the United States.

Habitat in this case consists mostly of physical or abiotic complexes, whereas habitat for the
water bugs includes living and non-living objects. Thus, the habitat of an organism or group of
organisms (population) includes other organisms and the abiotic environment.
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The concept of ecological niche is not so generally understood outside the field of ecology.
Terms such as niche are difficult to define and quantify; the best approach is to consider the
component concepts historically. Joseph Grinnell (1917, 1928) used the word niche “to stand
for the concept of the ultimate distributional unit, within which each species is held by its
structural and instinctive limitations ... no two species in the same general territory can occupy

for long identically the same ecological niche.”

Thus, Grinnell thought of the niche mostly in terms of the microhabitat, or what is now called
the spatial niche. Charles Elton (1927) was one of the first to begin using the term niche in the
sense of the “functional status of an organism in its community.” Because of Elton’s great
influence on ecological thinking, it has become generally accepted that niche is by no means a
synonym for habitat. Because Elton emphasized the importance of energy relations, his version
of the concept is designated the trophic niche.

G. E. Hutchinson (1957) suggested that the niche could be visualized as a multidimensional
space or hyper-volume within which the environment permits an individual or species to
survive indefinitely. Hutchinson’s niche, which can be designated the multidimensional or
hyper-volume niche, can be measured and mathematically manipulated. For example, two-
dimensional climographs, which depict x- and y-axes of a particular species of bird and a fruit
fly, could be expanded as a series of coordinates (x-, y-, and z-axes) to include other
environmental dimensions.

Hutchinson (1965) also distinguished between the fundamental niche—the maximum “abstractly
inhabited hyper-volume” when the species is not constrained by competition or other limiting
biotic interactions—and the realized niche—a smaller hyper-volume occupied under particular
biotic constraints. The concepts of niche breadth and niche overlap are illustrated in two
dimensions in Figures 7-13A and B.

Figure 7-13. Schematic representa- A B
tions of the niche concept. (A) Activity .
curves for two species along a single Distance

resource dimension illustrate the con- bexwam
cepts of niche breadth and niche over-
lap. (B) In the upper diagram, two spe- :

cies occupy nonoverlapping niches,
whereas in the lower diagram, niches

Species\/ Species

Resource usa

overlap so much that severe competition _ v K

results in divergence, as indicated by the Niche

arrows. Breadth / Niche
overiap

Niche dimension
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Perhaps a simple analogy from everyday human affairs will help to clarify these overlapping and
sometimes confusing ecological uses of the term niche. To become acquainted with a person in
the human community, one would need to know, first of all, his or her address, (where she or he
could be found). “Address” would represent habitat. To “know” the person, however, one would
want to know something about his or her occupation, interests, associates, and role in community
life.

All this information would be analogous to that person’s niche. Thus, in the study of organisms,
learning the habitat is just the beginning. To determine the status of the organism within the
natural community, one would need to know something of its activities, especially its nutrition;
energy sources and resource partitioning; relevant population attributes, such as intrinsic rate of
increase and fitness; and finally, the organism’s effect on other organisms with which it comes
into contact, and the extent to which it modifies or can modify important operations in the
ecosystem.

In a classic investigation in the history of ecology, Mac Arthur (1958) compared the niches of
four species of American warblers (Parulidae) that all breed in the same macrohabitat (a spruce
forest) and all feed on insects but forage and nest in different parts of the spruce tree. MacArthur
constructed a mathematical model, which consisted of a set of competition equations in a matrix
from which competition coefficients were calculated for the interaction between each species and
any of the other three.

Thus, niches of similar species associated together in the same habitat can be precisely compared
when only a few operationally significant measurements are involved. Two species proved
especially competitive, so that if either were absent, the other might be expected to move into the
vacated niche space.

Difference Between Habitat and Niche

BASIS FOR
COMPARISON

HABITAT NICHE

Meaning A habitat is an area, wherea A niche is an ideology, of how an
species lives and interact with  organisms lives or survive in the
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BASIS FOR
COMPARISON

Consist of

It includes

Examples

Supports

What it is

Nature

Specificity

HABITAT

the other factors.

Habitat consist of numerous
niches.

Affect of temperature, rainfall
and other abiotic factors.

Desrets, oceans, forest,
rivers, mountains, etc. are
examples of habitat.

Habitat supports numerous
species at a time.

Superset

Habitat is a physical place.

Habitat is not species specific.

NICHE

provided environmental conditions.

Niches does not contains such
components.

Flow of energy from one organisms

to other through ecosystem.

Itis a part of habitat only, where

shelter for living being can be
furnished.

Niche supports a single species at a

time.

Subset

Niche is an activity performed by

organisms.

Niche is species specific.

Types of Ecological Niches

Ecologist Charles Elton’s definition of niche focused on the role of a species, such as its trophic

role. His tenets emphasized more on community similarity and less on competition.

In 1957, Zoologist G. Evelyn Hutchinson provided a sort of compromise of these trains of thought.
Hutchinson described two forms of niche. The fundamental niche focused on the conditions in
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which a species could exist with no ecological interactions. The realized niche, in contrast,
considered the population’s existence in the presence of interactions, or competition.

The adoption of the ecological niche concept has allowed ecologists to understand the roles of
species in ecosystems.

Importance of Ecological Niches

Ecologists use the concept of the ecological niche to help understand how communities relate to
environmental conditions, fitness, trait evolution and predator-prey interactions in communities.
This becomes ever more important as climate change affects community ecology.

Ecological niches allow species to exist in their environment. Under the right conditions, the
species will thrive and play a unique role. Without the ecological niches, there would be less
biodiversity, and the ecosystem would not be in balance.

Interspecies competition: Ecologists refer to coexistence when describing ecological niches.
Two competing species cannot exist in one ecological niche. This is due to limited resources.

Competition affects the fithess of species, and can lead to evolutionary changes. An example of
interspecies competition is an animal that forages for pollen or nectar from a specific plant
species, competing with other such animals.

In the case of some species of ants, the insects will compete for nests and prey as well as water
and food.

Competitive exclusion principle: Ecologists use the competitive exclusion principle to help
understand how species coexist. The competitive exclusion principle dictates that two species
cannot exist in the same ecological niche. This is due to competition for resources in a habitat.

Early champions of the competitive exclusion principle were Joseph Grinnell, T. I. Storer, Georgy
Gause and Garrett Hardin in the early and mid 20th century.

Competition in a niche either leads each species to specialize in a different way, so as not to use
the same resources, or leads one of the competing species to become extinct. This is another way
of looking at natural selection. There are two theories used to address competitive exclusion.

In R* Theory, multiple species cannot exist with the same resources unless they differentiate their
niches. When resource density is at its lowest, those species populations most limited by the
resource will be competitively excluded.

In P* Theory, consumers can exist at high density due to having shared enemies.

Competition plays out even at the microbial level. For example, if Paramecium
aurelia and Paramecium caudatum are grown together, they will compete for resources. P.
aurelia will eventually overtake P. caudatum and cause it to go extinct.
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UNIT 3

MAJOR ECOSYSTEMS ‘

Structure

3.1 Introduction 3.5 Aquatic Ecosystem
Expected Learning Outcomes Aquatic Organisms

3.2 Forest Ecosystem Fresh Water Ecosystem

3.3 Grassland Ecosystem Lotic Ecosystems-Rivers

3.4

3.1

Desert Ecosystem

Marine Ecosystems
Estuaries

3.6 Summary
3.7 Terminal Questions
3.8 Answers

3.9 Further Reading

INTRODUCTION

In the previous units you have studied about ecosystem and its structure. As you know

the world itself is very vast, and it represents a big ecosystem called biosphere. The word
ecosystem is made up of “eco” and “system”. Eco means the habitat, and system means a
complex set of interconnected components, both living and non-living. Here system also indicates
a functional property and hence an ecosystem can be considered as a functional unit of nature.

Ecosystems can be broadly divided into two main categories: terrestrial and aquatic. Major
terrestrial ecosystems include forests, grasslands and deserts while lakes, rivers, oceans,
estuaries and wetlands are collectively known as aquatic ecosystems. In this unit we will
discuss various types of terrestrial and aquatic ecosystems. Besides, you will also study
about the importance of the forests, grasslands and aquatic ecosystems.

Expected Learning Outcomes

After completing the study of this unit, you should be able to:

R/
A X4

differentiate between the major types of terrestrial ecosystems such as grasslands,
forests and deserts;

describe general features and biota of grasslands, forests and deserts;
describe importance of forests to human welfare;

describe aquatic ecosystems and distinguish between freshwater ecosystems,
marine ecosystems and estuaries; and

explain the difference between the biota of lakes, rivers and marine ecosystem. 45
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The term taiga is
applied to the northern
range of coniferous
forests.
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3.2 FOREST ECOSYSTEM

Now let us see as to what a forest is. The word forest is derived from the Latin
word ‘foris’ meaning outside, the reference being to village boundary fence that
must have included all uncultivated and uninhabited land. Today a forest is any
land managed for the diverse purpose of forestry, whether covered with trees,
shrubs and climbers or not. The forest ecosystem includes a complex
assemblage of different kinds of biotic communities. The nature of soil,

climate and local topography determine the distribution of trees and their
abundance in the forest vegetation. Characteristics of different types of forests
(Fig. 3.1) are described below:

Tundra Boreal forest Mixed temperate Temperate deciduous  Subtropical forest Tropical forest
forest forest

Fig. 3.1: Types of forests

i) Coniferous forest: Cold regions with high rainfall and strongly seasonal
climates with long winters and fairly short summers are characterised by
boreal coniferous forest which is transcontinental. These forests are
characterised by evergreen plant species such as spruce. (Picea
glauca), fir (Abies balsamea) and pine trees (Pinus roxburghii / Pinus
strobes) and by animals such as the lynx, wolf, bear, red fox, porcupine,
squirrel, and amphibians like tree frogs and pond frogs.

The litter resultant from conifer needles is broken down very slowly and is
not particularly rich in nutrients. These soils are acidic and are mineral
deficient. The productivity and community stability of boreal forests are
lower than those of any other ecosystem.

i)  Temperate deciduous forest: The temperate forests are characterised
by a moderate climate and broad-leafed deciduous trees, which shed
their leaves in winter and grow new foliage in the spring. These forests
are characteristic of North America, Europe, Eastern Asia (including
China and Japan), Chile and part of Australia with a cold winter and an
annual rainfall of 75-150 cm. The precipitation may be fairly uniform
throughout year.

Trees are quite tall about 40-50 m in height and their leaves are thin and
broad. The predominant genera of this biome are maple (Acer), beech
(Fagus), oak (Quercus), hickory (Carya), basswood (Tilia), chestnut
(Castanea), and cottonwood (Populus). In Himalayas, the temperate
vegetation includes pines, cedars (Cedrus), fir and juniper trees along
with rhododendrons and willow (Salix).
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i)

Vi)

vii)

The common animals are deers, bears, squirrels, gray foxes, bobcats,
wild turkey and woodpeckers. Common invertebrates include
earthworms, snails, millipedes, coleoptera and orthoptera. Vertebrates
include amphibians such as toad, salamander, cricket and frog, reptiles
such as turtle, lizard and snake, mammals such as racoon, opossum, pig
and mountain lion, and birds like horned owl and hawks.

Temperate evergreen forest: Many parts of the world have a
mediterranian type of climate which is characterised by warm, dry
summers and cool, moist winters. These are commonly inhabited by low
evergreen trees having needle-like or broad leaves. These include
hemlock, yew and maple .Shrubs may range up to 3-4m in height. The
characteristic animals of temperate evergreen woodland chaparral are
mule, deer, brush rabbit, wood rat, chipmunk and lizard.

Temperate rain forest: The temperate rain forests are colder than any
other rainforest and exhibit a marked seasonality with regard to
temperature and rainfall. Rainfall is high, but fog may be very heavy which
may actually represent a more important source of water than rainfall
itself. The diversity of plant and animals is much low as compared to their
warmer counterparts.

Tropical rain forest: Tropical rain forests occur near the equator, and are
among the most diverse communities on the earth. Both temperature and
humidity remain high and more or less uniform. The annual rainfall
exceeds 200 cm and is generally distributed throughout the year.

The common vertebrates of tropical rain forests are the arboreal
amphibian Rhacophorus malabaricus, aquatic reptiles, chameleons,
agamids, geckos, many species of snakes and birds, and a variety of
mammal such as leopard, jungle cats, ant-eaters, giant flying squirrels,
monkeys and sloths.

Tropical seasonal forest: Tropical seasonal forests occur in regions
where total annual rainfall is very high but segregated into pronounced wet
and dry periods. In exceedingly wet tropical seasonal forests, commonly
known as monsoon forests, the annual precipitation may be several times
that of the tropical rainforests. Teak is often a major large tree in the best
known tropical seasonal forests of India (central India) and South East
Asia. Bamboo is also an important climax shrub in these areas.

Subtropical rain forest: In regions of fairly high rainfall but less
temperature difference between winter and summer, broad-leaved
evergreen subtropical forest is found. The vegetation includes mahogany,
palms, oaks, magnolias and tamarind, all laden with epiphytes (of
Pineapple and orchid families), ferns, vines and strangler fig. (Ficus
aureus). Animal life of subtropical forest is very similar to that of tropical
rainforests.

Importance of Forest

For humans, forests have been a source of multiple products, services and
recreation, and basis of the development of culture and civilisation. Apart from

The flora of tropical
rain forest is highly
diversified: a sg. km
area may contain 300
different species of
trees - a diversity
unparallel in any other
ecosystem. The
extremely dense
vegetation of the
tropical rain forests is
vertically stratified
with tall trees often
covered with vines,
creepers, lianas,
epiphytic orchids and
bromeliads. Under the
tall trees there is a
continuous evergreen
carpet, the canopy
layer, some 25 to 35
metres tall. The
lowest layer is an
understory of trees,
shrubs, herbs, ferns
and palms, all of
which become dense
where thereis a
break in the canopy.
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the source of fuel wood, they provide raw materials to various wood industries
like pulp and paper, composite wood, rayon and other man-made fibres,
matches, furnitures, shuttles and sport goods. Indian forests also provide
many other minor products such as essential oils, medicinal plants, resins
and turpentines , lac and shellac, katha and catechu, bidi wrappers and tasser
silk. Forests have great biological importance as reservoirs of genetic diversity
apart from playing an important role in regulating earth’s climate.

Forests provide habitat, and food as well as protection to wildlife species.
Forests enhance local precipitation and improve water holding capacity of sail,
regulate water cycle and maintain soil fertility by returning the nutrients to the
soil through litter. Forests check soil-erosion, landslides and reduce intensity
of flood and droughts. Forests, being home of wildlife are important assets of
aesthetic, touristic and cultural value to the society.

Forest Conservation

Urbanization, expansion of agriculture and extraction of timber pose serious
threats to forest worldwide. Certain forest conservation and management
processes have to be employed in the forests to maintain them. To get the
desired quality of timber or pulp for paper industry, monoculture forests of fast
growing trees such as poplars, certain conifers and eucalyptus have been
cultivated by human. Existing forests are strongly manipulated in order to
increase their yield of desired benefits. It includes weeding (the elimination of
species which might compete with the seedlings of the desired species),
thinning (eradication of individuals of the same species) and brashing
(removal of leafless lower branches especially in conifers). Forest
Management also includes the controlling of forest fire. Silviculture is a branch
of forestry which is concerned with the establishment, development, care and
reproduction of monocultures of valuable timber trees such as teak, sal,
sheesham and kel.

We will discuss in detail about all the above and issues related to forest in
Unit 5 titled Forest Resources.

a) Fillin the blanks and complete the following statements :

i)  The forest biomes comprise a complex assemblage of different
Kinds of .......coccviiiiiiiinn .

i) Forests may be evergreenor .....................
i) Tropical rain forests occur nearthe .........................
b) What are the direct and indirect services provided by forest to us?

c) Write the major difference between temperate deciduous forest and
temperate evergreen forest.
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3.3 GRASSLAND ECOSYSTEM

The grassland ecosystem is found where rainfall is about 25-75 cm per yeatr,
not enough to support a forest, but more than that of a true desert. Typical
grasslands are vegetation formations that are generally found in temperate
climates. The grass layer is sparse and consists mainly of annual grass
species.

The major difference between steppes and savannas is that all the forage in
the steppe is provided only during the brief wet season whereas in the
savannas forage is largely from grasses that not only grow during the wet
season but also have a smaller amount of regrowth in the dry season.

In arid to semi-arid tracts, active growth of vegetation is triggered each year by
the advent of the monsoon during June or early July. The biomass increases
to its peak value around September to October. Fruiting is completed by
November and subsequently the plants dry up. In subtropical parts of India
which receive winter rains, there is usually a second flux of growth in
December and January.

Economic Importance

India with just 2.4 per cent of the total land area of the world supports more
than half of the buffaloes, 15 per cent of cattle, 15 per cent of goats and 4
percent of sheep. The livestock wealth plays a crucial, role in Indian life. It is a
major source of fuel, draught power, nutrition and raw material for village
industries

Grassland ecosystems are important to maintain many domesticated and wild
herbivores such as horse, mule, ass, cow, pig, sheep, goat, buffalo, camel,
deer and zebra which provide food, milk, wool, hide or transportation to
humans.

Overgrazing has harmful ecological effects. The mulch cover of the soil is
reduced, microclimate becomes drier and the place is readily invaded by
xerophytic plants. Due to absence of humus cover, mineral soil surface is
heavily trampled when wetness produces puddling of the surface layer, which
in turn reduces the infiltration of water into the soil and accelerates its run off.

Thus, you can realise the importance of the grassland and now after having
read about this ecosystem you would like to know what desert biome is and
where it occurs? But before that you try SAQ.

Major Ecosystems

In the central and
eastern parts of
Rajasthan, where the
rainfall is about 500
mm per year and the
dry season is of six
to eight months, dry
savanna grazing
ecosystems have
developed. The light
shade cast by the
sparse population of
trees like

Prosopis cineraria
favours the growth of
the grasses which in
the best-watered
areas can reach up to
a height of 100 to 120

cm.

a) Discuss the importance of grassland ecosystem.

b) What are the harmful effects of overgrazing on the area?

3.4 DESERT ECOSYSTEM

Deserts are formed in regions with less than 25 cm of annual rainfall, or
sometimes in hot regions where there is more rainfall, but unevenly distributed

49
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Deserts are found in
Australia, Arabia,
Turkestan and
Argentina. Thar desert
in Western India and
Pakistan, Gobi desert of
Mongolia, and Sinai
desert of Egypt are also
well known deserts
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in the annual cycle (Fig. 3.2). Deserts in temperate regions often lie in “rain
shadows”, that is, where high mountains block off moisture from the sea.
These areas thus receive meagre rainfall and along with low rainfall there are
fluctuations in temperature.

Fig. 3.2: Desert Ecosystem

The perennial plant species like creosote bush (Larrea), organ pipe cactus,
ferrocactus and spurges (Euphorbia) are scattered throughout the desert
ecosystem. In shallow depressed areas with salt deposits sarcobatus,
geesewood, seepwood and salt grasses are common. The annuals, wherever
present, germinate, bloom and reproduce only during the short rainy season,
and not in summer and winter. This is an adaption to desert condition.

Animals such as reptiles and some insects are adapted to deserts, because
their impervious integuments and dry excretions enable them to get along on
the small amount of water. A few species of nocturnal rodents, for example,
excrete very concentrated urine and do not use water for temperature
regulation, and can live in the desert without drinking water. Other animals
such as camel must drink periodically but are physiologically adapted to
withstand tissue dehydration for appreciably long periods of time.

Because water is the dominant limiting factor, the productivity of any desert is
almost directly dependent on the rainfall. Where soils are suitable, irrigation
can convert deserts into some of our most productive agricultural land.
Whether productivity is continuous or is only a temporary ‘bloom’ depends on
how well human is able to stabilise biogeochemical cycles and energy flow at
the increased irrigation rates.

Among reptiles there occur two species of testudines (Loricata), 18 species of
lizards, and 18 species of snakes. Of the lizards, some species like Calotes
versicolor and Uromastyx hardwickii are predatory on the desert locust
inhabiting localised areas in Thar desert. Among predominant predatory birds
are two species of vultures,namely, White-rumped vulture (Gyps bengalensis)
and the White scavenger vulture, (Neophron percnopterus).

The mammalian fauna of Indian deserts (Box 3.1) includes many species,
some of which are rat-tailed bat, longer hedgehog, Indian hairy-footed gerbil,
wild boar, jungle cat and panthers.
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Box 3.1: Case study: Indian Desert

The Indian desert is one of the most heavily populated desert regions of
the world. According to 2011 census, population densities vary from 361
in Jhunjhunu to 17 persons/km? in Jaisalmer district. The settlement
patterns are entirely compact or entirely spread.Villages are both with
compact settlements and spread homesteads (dhanis). Rural people
live in hamlets, small villages and dhanis or homesteads. The desert
society has multitude of caste and sub-castes. By and large villages
where some powerful local chieftains resided and constructed
fortresses, developed into towns, which became local trade centres.
The settled population in villages is mostly agro-pastoral. About three-
fourth of total workers in desert are engaged in cultivation and as
agricultural labour. Animal husbandry is followed as supplementary
occupation.

Total livestock population recorded an increase of 9.8 million during 1956
to 1981. During 1972-1983 livestock population increased by more than
42 per cent. The enormous increase in human and livestock population
has been depleting the natural resources at rapid rate.

SAQ 3

Tick mark the correct answer in the following statements.

a) Which animal drinks water periodically and is physiologically adapted to
withstand tissue dehydration for long period?

i) Lion

iy Tiger

i)  Camel
iv) Elephant

b) Which biome experiences intense heat and strong wind with a great
desiccating action during April to June?

i)  Tundrabiome
i) Desert biome
i) Forest biome
iv) Grassland biome
¢) On which animal Calotes and Uromastyx are predatory in Thar desert
i) desert locust
ii) desertgerbil
i) desert dragon flies

iv) desert snakes
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3.5 AQUATIC ECOSYSTEM

Global waters cover about three-quarters of the earth’s surface, either as
fresh water where salt content is less than 0.5 per cent or as saline water
where the salt content is more than 3.5 per cent, or as brackish water where
salt content is intermediate between fresh water and saline water. Because of
their salt content estuaries and oceans bear different kinds of organisms .It is
on this basis, that aguatic ecosystems are categorised into: (i) Fresh water
ecosystems- lakes, ponds, swamps, pools, springs, streams, and rivers;(ii)
Marine ecosystems - shallow seas and open ocean; (iii) Brackish water
ecosystems- estuaries, salt marshes, mangrove swamps and forests.

3.5.1 Aquatic Organisms

The organisms in the aquatic ecosystem are unevenly distributed but can be
classified on the basis of their life form or location into five groups as shown in
Fig. 3.3.The five groups are given as under:

Surface m|m¢| Algae ?ﬂ 1’* Protozoans
insects |arvae

Neuston (top layer dwallers)

Fig 3.3: Life Styles of Aquatic Organisms

i)  Neuston: These are unattached organisms which live at the air-water
interface such as floating plants and several types of animals (see Fig.
3.3). Some spend most of their lives on top of the air-water interface,
such as water striders, while other spend most of their time just beneath
the air-water interface and obtain most of their food within the water, e.g.,
beetles and back-swimmers.

i) Periphyton: These are organisms which remain attached or clinging to
stems and leaves of rooted plants or substances emerging above the
bottom mud (Fig.3.3). Usually sessile algae and their associated group of
animals fall in this group.

iii) Plankton: This group includes both microscopic plants, chiefly algae
(phytoplanktons) and animals, primarily crustaceans and protozoans
(zooplanktons) found in all aquatic ecosystems, except certain swift
moving water. The locomotory power of the planktons is limited so that
their distribution is controlled largely by currents in the aquatic
ecosystems. Most phytoplanktons and zooplanktons are capable,
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however, of at least some movement.

iv) Nekton: This group contains animals which are swimmers. The nektons
are relatively large and powerful as they have to overcome the water
currents (see Fig. 3.3). The animals range in size from the swimming
insects, which may be only about 2 mm long, to the largest animals that
have lived on earth, namely the blue whale.

v) Benthos: The benthos or the benthic organisms are those found living in
or on the bottom or benthic region of the water mass (Fig. 3.3).They
exhibit a variety of adaptations to the environment since the bottom is a
more heterogeneous habitat than either the open water or the surface.
Benthos includes crabs, lobsters and sponges.

SAQ 4

Match the terms used for defining groups of aquatic organisms given in
column A with their definitions given in column B.

ColumnA Column B

i)  Neuston a) The group of plants and animals which are
found living in or on the bottom of an aquatic
ecosystem.

i)  Nekton b) Plants or animals that cling to rooted water

plants above the bottom mud.

i)  Benthos c) Animals and plants of minute size which
float in the aquatic ecosystems, seas,
rivers, ponds and lakes. These organisms
are incapable of independent movement
and depend on water currents for

movement.
iv) Plankton d) Aquatic animals that swim strongly and are The largest lake in
able to overcome water currents. the world, the lake
Superior in North
v) Periphyton e) Organisms associated with the surface film America has a
of water. surface area of

83,000 km? and a
maximum depth of
3.5.2 Freshwater Ecosystem 307 metres. The
deepest lake, in the
world, Lake Baikal in
Siberia is nearly half

Fresh water ecosystem depends on the terrestrial ecosystems for large

guantities of organic and inorganic matter which are constantly added into the area of Lake
them by the communities growing on nearby land. Superior, i.e., 31,500
] o ) ) km?. It has, however,
The fresh water ecosystems can be conveniently divided into two main more than twice its
divisions: depth (706 metres).

i) Lentic (from ‘lenis’, calm) or standing or basin series ecosystems.
Examples of this division are lakes, pools, ponds, swamps and marshes.
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Some lakes are formed
in crater depressions of
extinct volcanoes and
are called crater lakes.
Lakes may also arise by
landslides blocking off
streams and valley.
Lakes are not evenly
distributed on the earth
but are grouped in
certain regions called
‘lake districts’
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i)  Lotic (from ‘lotus’, washed) or running or channel series ecosystems.
Examples of this division are rivers, streams and springs.

These two fresh water ecosystems have been described in the following
sections.

Lakes are inland, depressions containing standing water. They vary
considerably in area and depth.

Fresh water lakes of this earth hold 125x103m? of water and have inflow as
well as outflow. In addition they have various patterns of circulation within their
boundaries and so their water is not totally static. However, they do lack the
constant linear or turbulent flow characteristic of the rivers.

Lakes, Impoundments and Wetlands

Lentic ecosystems include all those systems which have a static body of
water. Lakes (Fig. 3.4) (Box 3.2), impoundments and wetlands are all lentic
ecosystems. Let us see how they differ from each other.

Loww concentraton of
. s Ot BN pinkion
Liminetes Zoms TES v H e
Profundal zone

High concentration of
nutrients and plankion

Fig. 3.4: Lake and its biota.

Lakes: Most lakes occur in regions which have recently been subjected to
geological changes, say within the past 20,000 years. However, a few lakes,
such as lake Baikal in Russia and Lake Tanganyanitia in Africa are ancient and
are estimated to have originated twenty million years ago.

Box 3.2: Case Study: Loktak Lake

Loktak Lake (Fig 3.5) is situated 38 km south of Imphal city, the capital of
Manipur State. The lake covers an area of about 286 sq. km .Main water

body of the lake is surrounded by shallow water, which stagnates over a

marsh/swamp land.

The characteristic feature of the Loktak Lake is the presence of floating
islands known as Phumdis. These are heterogeneous masses of soil
vegetation and organic matter, which occur in all sizes from a few
centimeters to about 2.5 m. They occupy about two-third of the surface
area of the lake.
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Free-floating plants, such as water hyacinth and partly decomposed
roots and rhizomes contribute greatly to its development. The largest
single mass of phumdis occupying an area of 40 sq. km constitutes
Keibul Lamjao National Park.

Fig.3.5: Loktak Lake with phumdis.

A number of streams originate from the hill ranges immediately to the
west of the lake and these streams flow directly into Loktak Lake. The
indirect catchment area covers catchments of five important rivers i.e.
Imphal, Iril, Thoubal, Sekmai and Khuga and is spread over an area of
7157 sq. km.The Lake has been the source of water for generation of
hydroelectric power, irrigation and water supply. Alarge population living
around the lake depends upon the lake resources for sustenance. The
staple food of Manipur is directly linked to Loktak Lake. The lake is rich in
biodiversity and was designated as a wetland of international importance
under Ramsar Convention in 1990. The Keibul Lamjao National Park, in
the southern part of the lake, is home to the endangered Manipur brow,
antlered deer (Cervus eldi eldi), locally called Sangai. The lake has been
also the breeding ground of a number of riverine fishes and continues to
be a vital fisheries resource. It supports a significant population of
migratory and resident waterfowl.

Impoundments: They may be called offstem or onstem depending on how
these have been created. Onstem reservoirs — these are located in upland
areas and are formed by damming a stretch of river or stream in a suitable
river valley. In India only these types of impoundments are found. Offstem
reservoirs are built in low land areas by pumping water some distance from a
river or from an underground source.

Fig. 3.6: Wetland. 55
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Wetlands: Wetlands are permanently or periodically water covered areas
(Fig. 3.6, Box 3.3). They can be defined as submerged or saturated lands either
artificially created or natural, and either periodically or permanently covered up
to a depth of six metres by water which may be fresh, brackish or saline.

The wetlands may be classified into two categories:

I.  Inland wetlands occur when inland is surrounded by land and contain
fresh water, e.g. bogs and swamps.

Il. Coastal wetlands occur near the coast and contain saline or brackish
waters, e.g. mangrove swamps, mangrove forests.

Box 3.3: Case Study: Threats to wetlands in Assam

Almost 40% of all wetlands in Assam are under threat. A survey
conducted by the Assam Remote Sensing Application Center (ARSAC),
Guwahati, and the Space Applications Centre, Ahmedabad has revealed
that 1367 out of 3513 wetlands in Assam are under severe threat due to
the invasion of aquatic weeds and several developmental activities. The
wetlands of Assam form the greatest potential source of income for the
state in terms of fisheries and tourism. Though the wetlands of Assam
have the capacity of producing 5,000 t/ha/yr of fish, around 20,000 t of
fish has to be imported to meet local demand. This is primarily due to
poor wetland management.

3.5.3 Lotic Ecosystems — Rivers

The lotic or flowing water habitats include rivers, streams and brooks. The
most outstanding features of such habitat is the continuously flowing water
which moulds the characteristics of the water bed and influences the
distribution of organisms within.

The two most important features are:

1) Rivers are open or heterotrophic systems, whereas lakes are closed or
self contained systems except for some gains or losses from inflowing or
outflowing streams;

2) Nutrients in a lake may be used several times, whereas in rivers, at any
point, plants and animals must avail of temporarily available nutrients.

Biota of Rivers

The biota of both the rapidly flowing and the slowly flowing sections of the river
are very distinct. Let us study the biota characteristic of river.

a) Animals: Inthe exposed rock surface habitats only those organisms are
found which have efficient mechanisms for staying in one place. These
include fresh water limpet, larvae or water penny (riffle beetles), fresh
water sponges and caddis flies.

The microhabitat formed in the spaces between rock fragments is slightly
sheltered. Here stone fly and dragonfly both of which are flattened and
have behavioural adaptations to hold them in place (i.e. clinging by instinct
to hard surface and orienting themselves along the current) are found
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In the microhabitat beneath rocks, where current is a weak, animal such
as annelids, flatworms, clams, some snail species and other insect
larvae are found.

In the rapidly flowing habitat, nekton occurs only in areas where current is
not too strong and include cold water fish species such as trout or
salmon. In areas where the current is very strong nekton are absent and
in such cases, the benthos may be many and varied and may form the
entire community.

b) Plants: Among the plants only small, well attached forms, such as
sessile algae can survive here. Thus, due to the presence of only a few
plants, the nutrient base for animals here is organic detritus washed into
the river from the drainage area.

3.5.4 Marine Ecosystems

A marine ecosystem is the largest and most stable system on the earth and is
of great ecological significance. The sea water is salty with an average 3.5%.
Sodium chloride (NaCl) is 27% of the salt while rest other important minerals
are calcium, potassium and magnesium. An important factor in limiting the
production and distribution of marine life is light. Temperature remains almost
constant in ocean ranging from 2°C in polar region to 32°C or more in tropics.

The marine habitat is distinguishable into two different zones:(1) Benthic zone
— which forms the basin or floor of the ocean, regardless of depth; (2) Pelagic
zone — which represents the free water zone, filling the basin (see Fig. 3.7).
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Fig 3.7: Major regions of the ocean. 57
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Biota of Oceans

Life in the sea is not particularly abundant, though the diversity of organisms is
high. Almost every major group of animals and every major group of algae
occur somewhere in the oceans, with the exception of vascular plants and
insects. On the basis of depth-wise differences in life forms, the expanse of
marine ecosystems has been divided into littoral, neritic, pelagic and benthic
zones. Let us now read about biota of each one of these.

i) Biota of Littoral Zone: This zone is the shore region of the marine
ecosystems and is subject to violence of waves and tides, fluctuation of
water level and variability of temperature, light, salinity and moisture. In
common language supra littoral zone is termed as a beach. There are
few species of plants present in this zone.

Common animals found here are snails, clams, barnacles, crustaceans,
annelids, sea anemones and sea urchin. The animals here exhibit
zonation with respect to tides. Animals more resistant to desiccation
usually occurring at higher levels than those that are less resistant.

i) Biota of the Neritic Oceanic Zone: This relatively shallow, coastal zone
is rich in species and high in productivity owing to factors such as
penetration of light to considerable depths and high concentrations of
nutrients.

The most productive phytoplanktons are the dinoflagellates and diatoms,
though red, brown and green algae attached to the bottom in the shallow
regions may be significant. The zooplanktons are usually similar to those
of the pelagic zone though some purely open-sea species are replaced
by neritic species.

Almost all commercial species of fish as well as whales, seals, sea-
otters, sea snakes and large squids are found here. Fishes are numerous
and include several shark species as well as sea trout and salmon.

A wide variety of animals among which are clams, shrimps, snalils,
lobsters, crabs, sea cucumber, starfish, brittle stars, anemones,
sponges, bryozoa, annelids and foraminifera and exhibits more diversity
than those of the deeper waters.

i) Biota of Pelagic Zone: Pelagic region constitutes 90 per cent of the total
ocean surface and is less rich in species and humbers of organisms than
the two regions discussed before.

The most abundant pelagic phytoplanktons are still the dinoflagellates and
diatoms which are the chief photosynthetic feeders, others are
carnivores. Sea cucumbers and sea urchins crawl on the floor eating
detritus and bacteria and serve as food for the carnivorous brittle stars
and crabs.

iv) Biota of Benthic Zone : It forms the floor of the ocean. Organisms here
are hetrotrophic Rooted animals are sea lilies, sea fan, sponges etc.
Snails and clams remain embedded in mud while starfish, sea
58 cucumbers and sea urchins move on its surface.
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3.5.5 Estuaries

All the rivers and lakes ultimately drain into the sea. However, many rivers
develop a highly specialized zone before joining the proper sea. This zone is
called estuary. An estuary is a transitional zone between rivers and sea

representing unique ecological features and biotic communities. Estuaries are

the most productive ecosystems of the world. An estuary is semi-enclosed
part of the coastal ocean containing brackish water that has free connection
with the sea on one side and on the other side it is connected with a river

mouth and receives fresh water. In India, estuaries can be seen in plenty along

the coast of Kerala or in Sunderbans.

Features of Estuaries

The most dominant feature of the estuarine environment is the fluctuation in

salinity. Though salinity gradient exists sometime in an estuary but the pattern

of gradient varies seasonally, with the topography, with the tides and with the
amount of fresh water.

Biota of Estuaries

The estuarine community is a mixture of three components: Marine, Fresh

water and Brackish water, but overall estuarine diversity is still lower than that

of the river or marine community. This is because of tremendous variation in

the estuary’s physical environment. Thus, the great productivity of estuaries is

built on a narrow base.

The plants of the estuary are of four basic types: (i) Phytoplankton; (ii)

marginal marsh vegetation; (iii) mud-flat algae; (iv) epiphytic plants growing on

the marginal marsh vegetation. Diatoms and filamentous blue-green algae
found in high number are the sites of intense photosynthesis. Oysters, crabs
and some sea shrimps are also found.

Eustuary is a very
important food source
and almost all the major
marine fisheries of the
world are totally
dependent on the
estuaries for their
continuance, because
the adult fishes often
resort to estuaries for
laying eggs, i.e.,
spawning.

SAQ 5

State whether the following statements are true or false :

a)
b)
c)
d)

The estuaries are characterised by high salt content in their substratum.
The estuaries do not support large organisms.
The estuaries are the most productive ecosystem of the biosphere.

Estuaries are a nursery ground for a large number of fishes.

3.6 SUMMARY

Forests occupy approximately 40% of the land. The forest biomes can
be classified as coniferous forest, temperate deciduous forest,
temperate evergreen forest, temperate rain forest, tropical rain forest,
tropical seasonal forest, sub-tropical forest etc.

Grassland ecosystems are found where rainfall is about 25-75 cm every
year. Grassland ecosystems are important to maintain the crop of many

59

Page 37 of 127




Block 1 An Introduction to Environment and Environmental Studies

domesticated and wild herbivores such as horses, buffaloes, camels,
deers, zebras which provide food, milk, wool, leather, transportation to
man.

e Desert ecosystems are found in the regions where rainfall of less than
25 cm.

e Ecosystems consisting of water as the main habitat are known as
aguatic ecosystems. There are three kinds of aquatic ecosystems —
fresh water, saline and brackish water ecosystems.

e Fresh waters are again of two types. The static water ecosystems are
called as lentic systems and are exemplified by various lakes
impoundments and wetlands. The lotic systems are characterised by
flowing water and are exemplified by rivers.

e Rivers are main channels which supply surplus rainwater from land to
sea. Each river has a slow moving and a fast moving zone. In slow
moving one main factor limiting the growth of organisms is the
availability of dissolved oxygen. In the fast moving waters the speed of
water current is the main factor limiting the growth.

e Saline ecosystems comprise all the oceans of the world and contain a
major portion of the total biomass of the earth. Oceans are also the main
reservoir of air and water vapour in the atmosphere.

e Estuaries are examples of brackish water ecosystems. Their salt content
varies seasonally. They are the most productive ecosystems of the world.
They are also the most delicately balanced ecological systems, because
the factors governing the functions of estuarine ecosystems are intricately
dependent upon each other. One should be careful before deciding to
dump garbage, sewage or industrial wastes into such ecosystems.

3.7 TERMINAL QUESTIONS

1. Describe the importance of forests in our life.

2. Describe how desert plants and animals adapt themselves to the
conditions present in desert.

3. Discuss the economic importance of grassland ecosystem.
4. Discuss which is the most dynamic ecosystem in your view and why.

5. Give a brief account of marine and estuarine ecosystem.

3.8 ANSWERS

Self-Assessment Questions

1. a) i) Biotic communities, ii) Deciduous, iii) Equator
b) See Section 3.2 Importance of forest.

c) See Section 3.2. types of forest
60
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2. a) See Section3.3 Grassland Ecosystem

b) See Section 3.3 Grassland Ecosystem - Economic importance
3. ¢, 2. b, 3.a
4. i)e, ii)d, iija, iv)c, v)b

5 aT b)F )T d)T

Terminal Questions

1. See Section 3.2 Importance of forest.
See Section 3.4 Desert ecosystem.

See Section 3.3 Grassland ecosystem.

A WD

Describe the ecosystem which you find is most dynamic in your view and
support your answer

5. See Section 3.5.4 Marine ecosystem.
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The New Ecological Paradigm scale is a measure of
endorsement of a “pro-ecological” world view. It is
used extensively in environmental education, outdoor
recreation, and other realms where differences in
behavior or attitudes are believed to be explained
by underlying values, a world view, or a paradigm.
The scale is constructed from individual responses to
fifteen statements that measure agreement or
disagreement.

he New Ecological Paradigm (NEP) scale, which is

sometimes referred to as the revised NEP, is a survey-
based metric devised by the US environmental sociolo-
gist Riley Dunlap and colleagues. It is designed to
measure the environmental concern of groups of people
using a survey instrument constructed of fifteen state-
ments. Respondents are asked to indicate the strength of
their agreement or disagreement with each statement.
Responses to these fifteen statements are then used to
construct various statistical measures of environmental
concern. The NEP scale is considered a measure of envi-
ronmental world view or paradigm (framework of

thought).

History of the NEP

The roots of the NEP are in the US environmental move-
ment of the 1960s and 1970s, inspired by the publication
of Rachel Carson’s Silent Spring. Social psychologists
hypothesized that the prevailing world view of the popu-
lation, called the dominant social paradigm (DSP), was
changing to reflect greater environmental concern.
Developing valid and reliable measures of the environ-
mental world view would help scholars better understand
the trajectory of these changes and their relationship to
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demographic, economic, and behavior change in the US
population.

Among the various efforts to measure such change,
Riley Dunlap and colleagues at Washington State
University developed an instrument they called the New
Environmental Paradigm (sometimes called the original
NEP), which they published in 1978. The idea was that
this instrument could measure where a population was in
its transition from the DSP to a new, more environmen-
tally conscious world view, a change that the NEP scale
developers thought was likely to happen. The original
NEP had twelve items (statements) that appeared to rep-
resent a single scale in the way in which populations
responded to them.

The original NEP was criticized for several shortcom-
ings, including a lack of internal consistency among indi-
vidual responses, poor correlation between the scale and
behavior, and “dated” language used in the instrument’s
statements. Dunlap and colleagues then developed the
New Ecological Paradigm Scale to respond to criticisms
of the original. This is sometimes referred to as the
revised NEP scale to differentiate it from the New
Environmental Paradigm scale.

'The revised NEP has fifteen statements, called items.
(See table 1 on the next page.) Eight of the items, if
agreed to by a respondent, are meant to reflect endorse-
ment of the new paradigm, while agreement with the
other seven items represents endorsement of the DSP.
Using a Likert scale, a commonly used rating scale,
respondents are asked to indicate their strength of agree-
ment with each statement (strongly agree, agree, unsure,
disagree, strongly disagree).

'The authors asserted that the revised NEP had several
strengths, making it a reliable and valid tool for measur-
ing a population’s environmental world view. In particu-
lar, they said the new scale was internally consistent
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Humans are seriously abusing the environment.

Y 0 N otk L

I
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. Humans were meant to rule over the rest of nature.

[
W

. 'The balance of nature is very delicate and easily upset.

We are approaching the limit of the number of people the Earth can support.
Humans have the right to modify the natural environment to suit their needs.
When humans interfere with nature it often produces disastrous consequences.

Human ingenuity will insure that we do not make the Earth unlivable.

The Earth has plenty of natural resources if we just learn how to develop them.

Plants and animals have as much right as humans to exist.

'The balance of nature is strong enough to cope with the impacts of modern industrial nations.
Despite our special abilities, humans are still subject to the laws of nature.

The so-called “ecological crisis” facing humankind has been greatly exaggerated.

. 'The Earth is like a spaceship with very limited room and resources.

. Humans will eventually learn enough about how nature works to be able to control it.

15. If things continue on their present course, we will soon experience a major ecological catastrophe.

Source: Dunlap et al. (2000).

The seven even numbered items, if agreed to by a respondent, are meant to represent statements endorsed by the dominant social paradigm

(DSP). The eight odd items, if agreed to by a respondent, are meant to reflect endorsement of the new environmental paradigm (NEP).

(people who responded to some items in one pattern
tended to respond to other items in a consistent manner)
and that it represented a measure of a single scale (that it
had unidimensionality).

Use and Critiques

The revised NEP is used widely in the United States and
in many other nations. It is used in cross-sectional assess-
ments of the relationship of environmental world views
to attitudes on public policy, to recreation participation
patterns, and to pro-environmental behaviors. It is also
used in before-and-after studies of the effects of some
intervention or activity, such as the impact of educational
programs on environmental world views. It is probably
the most widely used measure of environmental values or
attitudes, worldwide.

The revised NEP scale has its critics. There are three
broad categories of criticism. First is the assertion that
the revised NEP scale is missing certain elements of a
pro-ecological world view and thus is incomplete.
Specifically, it is said that the scale leaves out expressions
of a biocentric or ecocentric world view that comes from
late twentieth-century environmental ethics literature.

A second line of criticism concerns the validity of the
scale. This comes typically from researchers who have
tried to document links between NEP scale results and
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pro-environmental behavior. When links between NEP
scale results and behavior are weak, some researchers
suggest that the scale fails to measure a world view accu-
rately. Tests of the NEP scale as a predictor of environ-
mental behavior are part of extensive social-psychological
research to explain the root causes of environmental
behavior.

Finally, there is considerable debate about the dimen-
sionality of the revised NEP scale. Dunlap and col-
leagues argued that the NEP in both of its iterations
measures a single dimension, endorsement of a world
view that could be measured simply by adding up the
responses. Numerous studies have used a statistical tech-
nique called principal components analysis to test this.
These studies had different results, suggesting that the
NEP captured not one dimension but often three or more
dimensions. This variability in results leads some to ques-
tion both the NEP’s validity (does it measure the phe-
nomena it is claiming to measure?) and its reliability
(does it measure those phenomena in the same way across
different populations or across time?).

Future of the NEP Scale

Given its extensive use in many settings, the New
Ecological Paradigm scale will continue to be used
widely. Because no other instrument has been so
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extensively accepted as a measure of environmental world
views, it will continue to be valuable, if for no other rea-
son than it gives researchers comparisons to make across
study types, population types, and time. The growing
body of research will create additional opportunities to
test the NEP for its reliability and validity.

More importantly, it is clear that underlying values
will have significant effects on debates around sustain-
ability. Advocates for the usefulness of the revised NEP
scale believe that progress toward sustainability would be
reflected in shifts in NEP scale scores in the general pop-
ulation from endorsement of the dominant social para-
digm toward endorsement of a New Ecological Paradigm.
As such, the revised NEP scale would be a fundamental
metric of progress toward sustainability. In the same
manner, public information or sustainability education
campaigns would be deemed successful if they caused a
similar shift. For the NEP scale to serve this function
effectively, however, there will need to be greater accep-
tance of its validity and reliability as a metric of sustain-
ability values.

Mark W. ANDERSON
Uniwversity of Maine, Orono

See also Challenges to Measuring Sustainability; Citizen
Science; Community and Stakeholder Input;
Environmental Justice Indicators; Focus Groups;
Participatory Action Research; Quantitative vs. Qualitative
Studies; Sustainability Science; Transdisciplinary Research;
Weak vs. Strong Sustainability Debate
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POPULATION ECOLOGY

A group of individuals of a particular species occupying a definite space in which the
individuals interact, interbreed and exchange genetic information is referred to as population. Thus
one can speak of population of a bird species, population of locust species in a crop field, and
so on. Population is a unit of community through which energy flows and nutrients are cycled. It
is a sclf-regulatory system that helps in maintaining the stability of ecosystem. A population can
be divided into small subgroups called demes or local populations. The branch of ecology which
deals with the characteristics, structure and regulation of population is called population ecology.

J{V:’Ecological Amplitude and Law of Tolerance. A range of environmental conditions within
“which a species shows its characteristic growth potentiality is called ecological amplitude or
tolerance. The geographical distribution of a species is determined by the environmental factors
limiting the ccological amplitude and different ecological forms or ecotvpes of the specie
According to McMillan (1959), the species with one or few ecotypes may have narrow ecological
amplitude, as for example, Stipa spartea, but the species represented by several ecotypes. each
having its own phenotypic expression, have wide ecological amplitude, e.g., Andropogon.
Y _According to Shelford’s (1913) Law of Tolerance, ecach environmental factor has two limits
the maximum and the minimum limits within which a species survives. They are called limits
- of tolerance. Maximum growth and vigour of a species is exhibited at the optimum. Since the
; environment is dynamic and it keeps on changing from time to time, it acts as a natural check on
; population. Physiological stress and loss of vigour begin to appear towards the limits of tolerance
~and the individuals of one species are unable to compete with the better adapted individuals of
:: other species and consequently they become infrequent.

The subject of population ecology is very wide but only the following aspects of populatien
study will be discussed here :

(/) Characteristics of population

(if) Population structure including (a) analysis of population dispersal and (b) various types

CHARACTERISTICS OF POPULATION
The population has the following characters :

1. Population density 2. Natality
3. 'Mortality 4. Population growth
- 5. Age distribution of population 6. Population fluctuations.
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1. Population Density

}Oplﬂation denSity |eIe i 1 i iﬂ

rs to the S1Z¢ Of any pOpU ation . f
.5 E:cpleSSed m f f 1v1 3 T volume, as 1or
1 in te SO the nu"lber o inle]duals or blO"lBSS pCI Unlt area O

example, 500 teak trees per hectare; 40 lions per 100 km?, 5 million diatoms per ;ubéfa?:;fzigz
water. Population density is seldom static and it changes with time and space. Fop
can be measured by several methods :

(1) Abundance—Absolute number of individuals in populati

(ii) Numerical Density—Number of individuals per unit are :
when the size of individuals in the population is relatively uniform,

insects and birds. ,
(iii) Biomass Density—Biomass density is expressed in terms of wet W
volume, and carbon and nitrogen weight per unit area or volume.

Population density can be expressed in two ways :

(/) Crude Population Density. When the density is expressed with reference to total areg
at a particular time. '

(i) Ecological Density. When the density is expressed with reference to total area of
habitat available to the species.

The distribution between crude density and ecological density becomes important because
the patterns of distribution of individuals in nature are different and individuals of some specieg
like Cassia tora, Oplismenus burmanni are found more crowded in shady places than in othey
parts of the same area. Thus population density calculated in total area would be crude density
and the densities for the shade areas and open areas separately would be ecological densities,

Population density can be calculated by the following equation :
nla

relation to some unit of space. It

on.
a or volume. It is expressed
as in mammals,

eight, dry weight

where D is population density; » is the numbertof individuals; a is area and £ is unit time,
Density of human population can be obtained by dividing the total number of persons in the
area by the total land area of the region. Density of population of a country can be obtained by
dividing the total number of persons living in the given region by total land area of that region.
Average population defisity in developing countries is more as compared to those in developed
countries. Netherlands is smaller than India but its population density is greater (319/km? in
Netherlands and 168/km? in India). Area of India is 2.5% of the world but 15% population of
the world lives in India alone. The population density of India is 4% higher than that of Europe
and more than 7 times that of U.S.A.

Population density is affected by a number of environmental factors, such as geographical
factors, mortality, natality, emigration and immigration and socio-economic factors.
2. Natality

| Na'fality refers 'to the rate of reproduction or birth per unit time. It is an expression of the
production of new individuals in the population by birth, hatching, germination or fission.

‘NataliAty ‘is calculated by the following formula :

Number of births per unit time
Average population

Birth rate or Natality (B) =

The maximum number of births produced per individual under ideal conditions of envirorlment

iS Caued-potential nata]ilV It iS al called Iep")d V ute nai iy
g . SO ] Tol11 1
: A : i d uctive or blOth potentlal, abSOI h
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Natality varies 'f“’“‘_?r'gay""m‘n' ;0 (l)fg“"is‘f{- It depends upon the population density and

. nmental facto_rs..lt is a [,LIILI':I rule that if the population density is usually low, the birth
env Il;’ 150 low. This is SO because _thc chzmcps of mating between males and fcmalc’s are low
if ;oiwxllaliOII density 18 llmvlili:llal)lryotlalllgl:;q‘h-cl«blnh rate may also be low due to poor nutrition o;'
h)’Siologicnl or psychologic ‘ ]\ N ! lrf' J_‘Cd to crowding. The maximum or absolute natality
b obscf\"’d when the S.DCClCSde" * im_( er 1deal ecological and genetic conditions. The actual
lsumhcr of births occurring un er the existing environmental conditions is much less as compared
:‘o nbsolutc‘nmality. It is rcfcr:::gl :(:has fcoIogicul natality or realised natality, 1t is not constant
for population and may vary ¢ size of population as well as with the time.

3, Mor‘talltY
Mortality refers to the number of deaths in population per unit time.

. D :
Mortality rate = 7 where D is the number of deaths in the time .

Mortality can be expressed in the following two ways:

Q) Minimum or Specific or Potential Mortality. It represents the minimum of theoretical
loss of individuals under ideal or non-limiting condition. Thus, even under the best conditions
individuals of a population would die of old age determined by their physiological longevity.
So it is constant for a population.

(i) Ecologica_l or Realised Mortality. It refers to the death of individuals of a population
under existing environmental conditions. Since it varies with environmental conditions, it is never
constant. The maximum mortality occurs at the egg, larval, seedling and old age.

Mortality is affected by a number of factors, such as, density, competition, disease, predation
and environment. Death rates vary among the species and are correlated with birth rates. When
the rate of natality is equal to the rate of mortality the population is stationary.

Births

deaths
individuals is more important than the death. The number of births ir relation to the carrying
capacity of the habitat is a fundamental factor influencing the mortality rate. When more youngs
are born than the habitat can support, the surplus must either die or leave the area. Because the
number of survivors is more important than the number of dying individuals, mortality is better
expressed as survival or as life expectancy. The life expectancy refers to the average number of
years the members of a population have left to live.

Life Tables and Survivorship Curve. The species differ in respect of birth rates, average
life span and mortality rate. When sufficient informations about a species are available, life-
table can be formulated which provides vital statistics of mortality and life expectancy for the
individuals of different age-groups in the population. In such tables age is usually represented by
the subscript index x which is some convenient fraction of species life span, such as, years or
stage of development. The life table is set up on the basis of an initial cohort or group of IQO,
1000, 10,000 10,00,00 individuals and the number of living in the beginning of each successive

‘age interval is symbolised as [x. Plotting these data gives a survivorship curve for a species.
The number of dying individuals within cach age group is denoted as dx. The rate of mortality

A birth-death ratio ( xlOO) is called Vital index. For a population, the survival of

R g R e R e S

~during each age interval (¢x) is commonly expressed as the percentage of the number at the
. beginning of the interval.

L : :
‘Survival rate'is the difference between the mortality rate and 100 per cent (i.e, 1_00—‘1")
b and is denoted by . Life expectancy (ex), thus, is the mean time between any specified age
" and the time of death of all individuals in the 28¢ ETOUP:
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Fig. 4.1. To construct & survivorship curve, a total population of individuals, such as onc thousan:
is considered at age 0 (birth). At even increments of time, the total number of survivor
from this thousand is plotted, and the curve is drawn. The slopes of the three basic typs
of survivorship curves show the following rates of changes : A—Curve for organism
living out the full physiological life span of the species (Type 1). B—Curve for organism
in which the rate of mortality is fairly constant at all age levels—a more or less unifor
percentage decrease in the number that survives (Type 2). C-Curve for organisms with hi¢
mortality during the early stage in life (Type 3).

. Population Growth

The growth is one of the dynamic features of species population. Population size increases ¢
a'charactcnsnc way. When the number of individuals of population is plotted on the y-axis and ¥
nm.es on‘the X-8Xis, a curve is obtained that indicates the trend in the growth of population size ©
a given time. This curve is called population growth curve. There are two types of growth curves

0 Slltm'o.ld tgnr\'e. When a few organisms are introduced in an area, the population incres®
:;e"ﬂ')' -:l:“_" n e beginning (positive acceleration phase or lag phase), in the middle phes
population increase becomes very rapid (logarithmic phase) and finally in the last phasé ¥
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P‘,'mlmmn INCrease 18 .«lmt"cd dgwn (negative acceleratlon phase) until an equilibrium is attained
ground which the population size fluctuates according to variability of environment. The level
 pevond which no majorincrease Can aeeur I8 referred 1o as saturation level or carrying capacity,
| |p the last phase the new organisms are almost equal to the number of dying individuals and
Mus there 18 DO ncrease in population size. In this way, one gets sigmoid or S-shaped growth

cunve (hig. 4.2). |

(i) J-Shaped Curve. The second type of growth curve is J-shaped. Here in the first phase
(here is Do increase i population size because it needs some time for adjustment in the new
environment. Soon after the population is established in the new environment, it starts multiplying
rapidly. This increase in population is continued till large amount of food materials exist in the
habitat. After some time, due to increase in population size, food supply in the habitat becomes
limited which ultimately results in decrease in population size. This will result in J-shaped Srowth
cunve rather than S-shaped (Fig. 4.2).

Density J-shaped
curve

Time
Fig. 4.2. J-Shaped and S-shaped population growth curves.

5. Age Distribution
Age distribution is an other important characteristic of population which influences natality

and mortality. Mortality, usually varies with age, as chances of death are more in carly and
| lster periods of life span. Similarly, natality is restricted to certain age groups, as for example,
' in middle age-groups in higher animals. According to Bodenheimer (1958), the individuals of a
population can be divided into pre-reproductive, reproductive and post-reproductive groups. The
individuals of pre-reproductive group are young, those of reproductive group are mature and
those in post-reproductive group are old.
b The distribution of ages may be constant or variable. It is directly related to the growth rate
.+ of the population, Depending upon the proportion of the three age-groups, populations can be
't said to be growing, mature or stable, and diminishing. In other words, the ratio of various age
@ groups in a population determines the reproductive status of the population. Rapidly increasing
£ population contains a large proportion of young individuals, a stable population shows even
distribution of individuals in reproductive age-group and a declining population contains a large
*Proportion of old individuals,
g A Age Pyramids. Age pyramid is a model in which the numbers or proportions of individuals
¢~ 10 various age groups at any given time arc geometrically presented. In an age pyramid, the
Mm!m of pre-reproductive individuals is shown at the base, that of reproductive age group in
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the middle and the number of post-reproductive individuals at the top. The shape of a8C-pyrar-
changes with the change in the population age distribution over a period of time (Fig, 4,3)ra Mig
age pyramid indicates whether a population is expanding or stable or diminishing and accord'ingle

¥

L

three hypothetical age pyramids have been suggested. These are as follows:

Total production
11,800 48,605 63,760 42,885 37,895

September November

22,925
70r —

50}
40t

20t o
10 TS R i

January March July

Fig. 4.3. Progressive change in age distribution of honey bees over a single season.

h percentage of young individuals

(7) Pyramid with broad base. This pyramid shows a hig )
as for example in yeast, housefly

and an exponential growth of population due to high birth rate,
Paramecium (Fig. 4.4A).

Post reproductive
Individuals
reproductive
Individuals
Pre-reproductive £ s S
Individuals e
A B C
Fig. 44. A. Pyramid with B. Bell shaped C. Um-shaped or
broad base. pyramid. pyramid with
narrow base.

(ii) Bell-shaped pyramid. This type of age pyramid shows a stationary or stable population
having, more or less equal number of young and middle-aged individuals and post-reproductive

individuals being the smallest in number (Fig. 4.4 B).

(iif) Pyramid with narrow base. This is an urn-shaped pyramid which shows increased
numbers of middle aged and old organisms as compared to young ones in the population. It is
indicative of contracting or diminishing population (Fig. 4.4 C).

6. Population Fluctuations
The size and density of natural population show a changing pattern over a period of time. This
is called population fluctuation. There are three types of variations in the pattern of population

change :
(i) Non-fluctuating. When the population remains static over the years, it is said to be

non-fluctuating.

(if) Cyclic. The cyclic v_an'ations may be (i) .sgasonal, and (i) annual, Sometimes seasonal
changes occur in the population and there are addlt.l(')ns to the population at the time of maxi

der adverse climatic conditions. Common ex amples of seasq 1;) lma)flrrllum

al variations

roduction and losses ufl . .
e in mosquitocs and houseflies which are abundant in particylar season and 1
nd so also the

eeds in the feld during the rainy season.
w
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When the population of a species shows regular ups and downs over the years, it 1s called
annual cyclic variation. It appears in the form of a sigmoid curve with regular drops in population
after peaks.

(iii) Irruptive. When the change in population density does not occur at regular intervals
or in response to any obvious environmental factor, it is said to be irruptive fluctuation. In
‘this, there is a sudden exponential or logarithmic increase in population density in short time,
! followed by equally quick drop in population density due to deaths, and final return to normal

level or even below that level.

Scanned with CamScanner Page 49 Of 127



Sem-1 VAC study material
Department of Geography
Barasat Government College
MODULE I
Syllabus: Population pressure; concept of development

" Introduction
In present days one of the greatest challenges facing every nation is population pressure, which exhausts the vital
development and blocks social progress of that country. The exponential growth of the population and its
increasing stress on physical and cultural resources has made a doubt on future development also.

"  Population growth
About 10 to 20 million years back humans appeared on earth. Then the world's population grew at different rates
at different times. Hundreds of years before the birth of Christ, the world's population was only 25 cores, and it
took more than a thousand years for the population to double. According to the report of the United State Census
Bureau, the current population of the world is 762.40 crores (August 2018) while the population of the world in
2010 was 690.87 crores. In the year 1650 after the birth of Christ, the population of the world was only 55 crores,
in 1750 AD i.e. in the next 100 years, the population increased to 72 crores. Later, in 1900 AD, the world's
population increased to 161 million. Later, in 1950, the world's population increased to 251 million.
Subsequently, this population in the world increased to 500 crores in 1986. Later, in the year 2000, the world's
population increased to 601 crores, and then in 2010, the world's population increased further to reach 690.87
crores. Currently, the world population has further increased to 811 crores as of January 2024. If the world
population continues to grow at this rate, the estimated population in 2050 is 980 million.
The difference between total births and total deaths in a country in any year is considered the natural growth of
the population of that region. Again, the amount of population obtained by adding immigration to the natural
increase in the population of its region and excluding migration is called population growth but this abnormal
increase in the world's population at a rapid rate is known as the population explosion. China is currently the
world's largest populous country. The country has a total population of 141 crores (2018) and is the second most
populous country after India. The population of our country is currently 121.01 crores (2011).

World Population Growth

Year Pop. £%h.p.a:
1950  2.525,145,000 —

1960  3.0153,344.000 +1.30%
1970 3.682.488,000 +2.01%
1980 4.439632,000 +1.89%
1990 5.309.663,000 +1.81%
2000 6.126,622,000 +1.44%
2010 6,929,725,000 +1.24%
2021 7909295151 +1.21%

Data Source: https://en.wikipedia.org/wiki/List of continents and continental subregions_by population
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"  Continent-wise Population Growth
The world's population is not evenly distributed across continents. Some areas are highly populated and some are
uninhabited. Currently, the annual growth rate of the world population is 1.17%. Asia has the largest population
in terms of continents at 469.45 crore. It is followed by the African continent (139.37 crore), Africa and Asia
have the highest population growth rates in the world due to declining mortality rates. The growth rates of other
continents like Europe, North America, South America, and Oceania are shown below -

Distribution of populations by continent

Continent Populgt??_rl % . o
(20211 | (world) | (2010-2013)
World 7,909,295,151 | 100% 1.17%
1 Asia 4,694,576,167 | 59.4% 1.04%
2 Africa 1,393.676.444 | 17.6% 2.57%
3 Europe 745173774 | 9.4% 0.08%
4 | North America | 595,783,465 | 7.5% 0.96%
5 | South America| 434254119 | 55% 1.06%
6 Oceania 44491724 | 06% 1.47%
7 | Antarctica 0 0% 0%

Data Source: https://en.wikipedia.org/wiki/List_of continents_and_continental_subregions_by_population
= Causes of Excess Growth of Population
O Increase in the birth rate
A decrease in the infant mortality rate
Increased Life Expectancy
Migration

High level of illiteracy

o O O O O

Early marriage

" Development
Development is the process by which a nation or community improves its economic, social, and political
circumstances while simultaneously protecting and preserving its natural resources, including its people.

" Characteristics of Development

O Improvement in Quality of life.

The amount of false unemployment can be reduced.
Increase in per capita income through development.
Development by balancing population and natural resources.

It helps people to achieve competence and ability.

o O O O O

Development indicates the improvement of education, health, distribution of resources,

environment, and quality of life.
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" The Role of the population in the development of any country
Population is one of the factors that play a significant role in the development of economic development of a
country. Because economists believe that, the country's population is considered human resources. If the
country's population is properly used for development, the gross production of the country or GDP may increase.
However, how much the population of a country or region affects the economic development of that country
cannot be clearly said. Sometimes growth of the population of any country helps its development on the one hand,
on the other hand, overpopulation creates obstacles to development.

"  Malthus's Theory of Population Growth

Thomas Robert Malthus (1766-1834) was the first who point out the actual relationship between population
growth and economic development. In 1798 he published his landmark study 'An essay on the principle of
population'. Here Malthus explained human resources in terms of two factors namely population and food supply.
The basic premise of Malthus's theory was that the population would grow at a Geometric rate (1:2:4:8:16:32 etc.)
in an uncontrolled system while food supplies would increase at an Arithmetic rate (1:2:3:4:5:6 etc). According
to him, the population will increase exponentially but the food supply will increase at a parallel rate. So,
population growth and food supply growth will never be equal. If the population continues to grow
uncontrollably, there will never be a balance between the demand for food and the supply of food, so food
problems are inevitable and this will result in poverty, famine, and unemployment. As an economist, he asked to
control this increase in population by positive check and preventive check methods.

" Negative Impact of Population Growth on Economic Development

Rapid population increase, in the opinion of many economists, actually impedes rather than advances the
economic development of developing nations. Notable economists among them are Adam Smith, Ricardo,
Malthus, Nelson, and others. How the increase in population either impedes or negatively impacts economic
development.

It is stated that:

"  Population pressure and food supply: As a result of the rapid growth of the population, the demand
for food tends to increase. To meet food demand; both production and supply must increase. As a result,
large quantities of food grains have to be imported to meet the food needs of the growing population. To
meet the food needs of the rising population, a significant amount of food grains must be imported.
Importing necessary goods for economic development is rendered impossible by the waste of precious
foreign cash on food grains. Furthermore, because of the country's fast population growth, the
governments of developing nations frequently have to provide food grains to the general public through
subsidies at relatively low prices which creates pressure on the government budget and hinders
economic development.

= Population pressure and Per Capita Income: A decline in per capita income occurs when the
population expands more quickly than the rate at which the national income is growing. Because
population expansion lowers per capita income despite an increase in national revenue, in this case,
population growth impedes economic development. Due to the country's rapid population increase, the

people cannot fully profit from national income intelligence in this situation.

Page 52 of 127



=  Population pressure and production of Agricultural Raw Materials: Due to the rapid growth of the
population, increasing the production of food grains requires a large part of the cultivable land to be
used for the production of food grains. As a result, there is less arable land available for the production
of enough agricultural raw materials for the industry, for that reason, there is less production and supply
of agricultural raw materials, which hinders the growth of industries that rely on agricultural raw
materials as well as the expansion of the economy as a whole.

" Population and unemployment problem: Rapid population growth, leads to capital formation in
underdeveloped countries. The majority of people in none of these countries have seen their share of the
non-agricultural sector, including industry; expand at a rate that has not kept up with population growth.
A portion is compelled or jobless. Consequently, agriculture serves as a primary source of income for a
sizable portion of the populace. The agriculture sector was thus severely strained by the growing
population. Consequently, agricultural production is dropping on the one hand, while open and hidden
unemployment among farmers is increasing on the other. As a result, it can be said that high population
increase hinders economic development in developing nations by creating extremely difficult job
conditions.

"  Population pressure and Poverty: in developing countries, population growth can contribute to or be a
direct result of poverty. Basic education is denied to the impoverished masses in developing countries.
Due to a lack of education, people get married at a very young age; As a result, the population continues
to grow rapidly. For this reason, poverty has an indirect effect on the population.

" Population pressure and Infrastructure: Governments of developing countries are unable to
construct adequate infrastructure because of their countries' rapid population expansion. In actuality, the
rate of human resource development is extremely low in each of these nations due to insufficient
government spending on health, education, transportation, communication infrastructure, and other
areas. The population is growing at a rate that makes it impossible to accelerate economic development
since sufficient soft resources are not being produced.

" Population pressure and depletion of natural resources. Depletion of natural resources, particularly
in developing countries is largely caused by population pressure. The risk of floods is increased due to
the loosening of soil cover and deforestation which is caused by population growth and settlement
expansion. The disturbance of natural equilibrium leads to an increase in both floods and the likelihood
of droughts. As a result, the government is now investing more in rehabilitation to better shield the
population from natural disasters. In terms of economic progress, this kind of bias is intolerable.

So, it can be said that population pressure in any country creates a severe problem for its development.

" Trends of Population Growth in India
India is the second most populous country in the world. The population growth rate is very high (17.64%). 2184
crores in India. In 1911 it rose to 25.21 crores and the ruling rate was 1.75%.In 1921 the population grew with a
decennial growth rate of -0.3%. 1901-1951. India's population has grown by only 12.27 crores in the last 30
years. 1951-2011 i.e. in 30 years there has been an increase of 44.9 crores i.e. a population increase of about 1.42

crores per year. In present India, the growth rate has slowed down slightly since the 1960s. In 1991 the growth
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rate was 23.87% but in 2001 it was 21.54%. Currently, India's population growth rate has further declined to
17.65% (2011) with Nagaland being the only kingdom to have recorded the highest population growth (-0.47%)
(2011).

" Effects of Population Growth on the Economy in India
In a developing country like India, this massive population growth is becoming a hindrance in the way of
development in the national life. The following are the results of increasing the concentration.
1. Constraints on national income: National income and rate of economic development slow down when
population increases. The population grows at a geometric rate but the production of the country grows at an
arithmetical rate. As a result, the rate of total production will fall below the rate of population growth and create
a drag on national income.
2 Food scarcities: Although India is self-sufficient in food grains production, India has to import food grains
from abroad. The reason for this is the increasing population growth. With the increase in population, it is not
possible to supply food everywhere according to the demand. The increased population suffers from food
shortages, starvation, and malnutrition.
3. Depletion of agricultural land: Due to the increase in population, the amount of agricultural land is gradually
decreasing due to the establishment of houses and various types of industries on agricultural land. In 1961 the per
capita land area in India was 1.11 acres. In 1981 it came down to 0.62 acres i.e. about a 44% reduction of
agricultural land in 20 years.
4. Unproductive Population Growth: Population growth in India is 17.64% per decade. On the other hand,
advances in science and medicine have reduced the incidence of disease and prevented epidemics and famines.
As a result, the unproductive population (0-15 years and 60+) has grown rapidly. This has created a big problem
for India.
5. Increase in Unemployment: The increase in population is putting increasing pressure on employment.
Hypocrisy is being observed in agricultural countries like India. As a result of the increase in unemployment,
various social problems and economic problems are created.
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Introduction

The environment is something we are very familiar with. It's everything that makes up our
surroundings and affects our ability to live on the earth. Environmental degradation is a very
serious problem worldwide which covers a variety of issues including pollution, biodiversity loss,
and animal extinction, deforestation and desertification, global warming, and a lot more (Brown et
al., 1987; Tian et al., 2004). The environmental degradation is deterioration of the environmental
through depletion of resources which includes all the biotic and abiotic element that form our
surrounding that is air, water, soil, plant, animals, and all other living and non-living element of
the planet of earth (Bourque et al., 2005; Malcolm and Pitelka, 2000). Environmental degradation is
also having a useful aspect, more new genes have been created, and some species have grown as
someones have declined. For natural selection, species are constantly regenerating as the
environment changes, and human activity is the main driver's power. Human is also a product of
nature; this shift is to natural replacement.

Most of the people about three-fourths of its population depends directly for their livelihood on
activities based on natural resource and the remainder of the population relies on these resources
directly for food, fuel, industrial output, and recreation (Raven et al., 1998). Most of the natural
resources including the environment in India are in a serious state of degradation. The use of
agriculture fertilizer is a major factor for the degradation of soil quality, soil erosion, salinity and
general loss of fertility of agricultural land as well as the loss of the production of the quality crop.
Similarly, groundwater aquifers are overexploited in many arid and semi-arid areas, surface water
sources are highly polluted and consequently, water for drinking and irrigation is increasingly
getting scarce and polluted. Fishery yields are declining, and air quality is deteriorating. Increasing
levels of air, water, and land pollution pose a serious threat to human health and longevity (Malik
et al., 2014; Malik et al., 2018; Yadav et al., 2019). Good environmental management is essential for
economic growth and development. It is not a sometime mistakenly asserted just a luxury for
wealthy countries concerned with aesthetics. Climate change and environmental degradation affect
all types of development projects in all countries. If the development agencies are seriously
contributing to the reduction of poverty in the communities in which they work, they must give
consideration to the climatic and environmental hazards which impact their projects. Climate
change and environmental degradation are proceeding rapidly and are already affecting many
communities in developing countries. O’'Neill et al. (2010) reported that slowing population growth
could provide 16-29% of the emissions reductions, and suggested to be necessary by 2050 to avoid
dangerous climate change. His study in 35 countries suggested that, slowed population growth
could save 1.4 to 2.5 billion tons of carbon emissions per year by 2050, certainly help to solve the

climatic problem.
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Causes of environmental degradation

The major factor of environmental degradation is human (modern urbanization, industrialization,
overpopulation growth, deforestation, etc.) and natural (flood, typhoons, droughts, rising
temperatures, fires, etc.) cause. Environmental pollution refers to the degradation of the quality
and quantity of natural resources. Different kinds of human activities are the main reasons for
environmental degradation. The automobile and industries increase the number of poisonous gases
like SOx, NOx, CO, and smoke in the atmosphere. Unplanned urbanization and industrialization
have caused water, air, soil, and sound pollution. Industrialization, urbanization, and sewage
waste help to increase pollution of the sources of water (Olorode et al., 2015). Similarly, the smoke
emitted by vehicles and industries like Chlorofluorocarbon, nitrogen oxide, carbon monoxide, and
other dust particles pollutes the air. Since man began to use tools and gradually formed a society,

he began to play an important role in the evolution of the natural environment shown in Figure 1.

Environmental Degradation

[ Human Activities ] [ Natural Factors ]
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Figure 1. Different causes of environmental degradation.

Page 57 of 127



Land degradation

Land degradation is a worldwide problem: land degradation may occur naturally as well as
manmade activities. The climate change majorly combined with human activities for continuous
soil degradation. Wilcox et al. (2003), Vanacker et al. (2014), Maurya and Malik (2016a), noted that
surface soil disturbances can modify surface topographical features and the vegetation patch
structure (Mohr et al., 2013; Malik and Maurya, 2015). The deforestation, desalination, waterlogging
desertification, wasteland and soil erosion. FAO estimated that about 2 billion peo-ple (or % of the
population of developing countries at that time) depended on biomass for their daily energy
consumption (Kumar et al., 2020).

Pollution

Air pollution refers to the release of harmful contaminants (chemicals, toxic gases, particulates,
biological molecules, etc.) into the earth’s atmosphere. These contaminants are quite detrimental,
and in some cases, pose serious health issues. Water pollution is said to occur when toxic pollutants
and particulate matter are introduced into water bodies such as lakes, rivers, and seas. These
contaminants are generally introduced by human activities like improper sewage treatment and oil
spills. Pollution is a very serious worldwide problem, pollution resulted in the deterioration of the
quality of natural biotic and abiotic factors (Rahman et al., 2017; Cheng et al., 2016). Water pollution
is a very big problem especially in developing countries in the world. The water covered about 71%
of the total earth’s surface and groundwater. The groundwater scarcity is especially in the
developing countries of the worldwide (Karikari and Ansa, 2006). Water is one of the more
demandable of all urban and rural amenities and indispensable for human activities including
water for drinking and irrigation, recreational opportunities and habitat for economically
important fisheries. Pollution poses a serious risk to life, especially when the water is a source of
drinking and for domestic purposes for humans, polluted waters are potent agents of diseases such
as cholera, typhoid, and tuberculosis. Olaniran (1995) defined water pollution to be the presence of
excessive amounts of a hazard (pollutants) in water in such a way that it is no longer suitable for
drinking, bathing, cooking or other uses. Pollution is the introduction of contamination into the
environment. Water pollution is generally induced by humans. It results from the actions of
humans carried on to a better self. These could be treated under the various activities that man
engages in, which leads to pollution. The growth of the human population, industrial and
agricultural practices is the major cause of pollution (Maurya and Malik, 2016a). As they respire,
the decomposers use up dissolved oxygen (O2) and the Biological Oxygen Demand (BOD) reduces.
The flora and fauna of the rivers experience change and reduction in number due to death by
suffocation (Maurya and Malik, 2016b; Maurya et al., 2019). The growing problem of pollution of
the river ecosystem has necessitated the monitoring of water quality. Freshwater is a finite resource,

essential for agriculture, industry and even human existence, without freshwater
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of adequate quantity and quality, sustainable development will not be possible. Industry and
automobiles are the primary and secondary contributors to air pollution worldwide (Kay, 1999);
the automobiles are used every gallon of gasoline manufactured, distributed and then burned in a
vehicle, produced along with carbon dioxide, carbon monoxides, sulfur dioxide, nitrogen dioxide,
and particulate matter; these emissions contribute to increased global warming (Alexander and
Kanner, 1995; Mark, 1997).

The environmental protection agency (EPA) estimates that industrial workers suffer up to 300,000
pesticide-related acute illnesses and injuries per year, mostly cholinergic symptoms from
anticholinesterases and lung disease from airborne exposure (Hansen and Donohoe, 2002; Mellon
et al., 1995). These are toxic, remain in the environment long-term, resist degradation, and can travel

long distances.

Global warming

Global warming which is also referred to as climate change is the observed rise in the average
temperature of the Earth's climate system the global surface temperature is likely to rise a further
0.3 to 1.7 °C in the lowest emissions scenario, and 2.6 to 4.8 °C in the highest emissions scenario.
These readings have been recorded by the “national science academies of the major industrialized
nations”. Future climate change and impacts will differ from region to region. Expected effects
include an increase in global temperatures, rising sea levels, deforestation, imbalance climatic
condition, changing precipitation, and expansion of deserts (Cunningham et al., 1999). Global
warming has several adverse effects on human health, and agricultural production. It leads to an
increase in heat-related diseases, civil conflict, decreases economic sources shown in Figure 2.
Besides, it also indirectly affects human health due to the higher incidence of malaria, dengue,
yellow fever and viral encephalitis caused by the expansion of mosquitoes and other disease
carriers to warm areas. The adverse effect on agricultural production is due to the increased
frequency of droughts, floods and hurricanes and increased incidence of pests, causing a shortage
of food.

Overpopulation

It is very likely that population growth as a missing scientific agenda accounts in part for the reduced
public knowledge and interest in this issue. The extent of environmental degradation varies across
countries and regions of the world. Rapid population growth puts a strain on natural resources which
results in degradation of our environment. The mortality rate has gone down due to better medical
facilities which have resulted in increased lifespan. More population simply means more demand for
food, clothes, and shelter. You need more space to grow food and provide homes to millions of people.
This results in deforestation loss of biodiversity, destruction of the ecosystem which is another factor of

environmental degradation shown in Figure 3.
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Figure 2. Climate variability matters for food insecurity- diagrammatic presentation.
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Figure 3. Flow chart indicated the loss of biodiversity through the developmental aspect (Source:
Foresight, 2000).
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Landfills

Landfills pollute the environment and destroy the beauty of the city. Landfills come within the city
due to the large amount of waste that gets generated by households, industries, factories, and
hospitals. Landfills pose a great risk to the health of the environment and the people who live there.
Landfills produce a foul smell when burned and cause huge environmental degradation.

Deforestation

Forests are invaluable property of a nation because they provide raw materials to modern
industries, timber for building purposes, habitats for numerous types of animals and micro-
organisms. Good fertile and nutrient-rich soils having a high content of organic matter offer
protection to soils by binding the soils through the network of their roots and by protecting the
soils from the direct impact of falling raindrops. They encourage and increase the infiltration of
rainwater and thus allow maximum recharge of groundwater resources, minimize surface run-off
and hence reduce the frequency, intensity, and dimension of floods. Deforestation is the cutting
down of trees to make way for more homes and industries. Rapid growth in population and urban
sprawl are two of the major causes of deforestation. Apart from that, the use of forest land for
agriculture, animal grazing, harvests for fuelwood and logging are some of the other causes of
deforestation. Deforestation contributes to global warming as decreased forest size puts carbon
back into the environment.

Deforestation gives birth to several problems encompassing environmental degradation through
accelerated rate of soil erosion, increase in the sediment load of the rivers, siltation or reservoirs
and river beds, increase in the frequency and dimension of Hoods and droughts, changes in the
pattern of distribution of precipitation, intensification of greenhouse effects increase in the

destructive force of the atmospheric storms, etc.

Natural causes

Things like avalanches, quakes, tidal waves, storms, and fires can totally crush nearby animal and
plant groups to the point where they can no longer survive in those areas. This can either come to
fruition through physical demolition as the result of a specific disaster or by the long-term
degradation of assets by the presentation of an obtrusive foreign species to the environment. The
latter frequently happens after tidal waves, when reptiles and bugs are washed ashore, of course,
humans aren’t totally to blame for this whole thing. Earth itself causes ecological issues, as well.
While environmental degradation is most normally connected with the things that people do, the
truth of the matter is that the environment is always changing. With or without the effect of human
exercises, a few biological systems degrade to the point where they can’t help the life that is

supposed to live there.
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The economic logic

Environmental change is one of the myriads of pressures or demands made upon state resources and
attention. Many of the responses to environmental stress that occur involve uncoordinated human
responses greatly affected by markets. Accordingly, producers and consumers respond to changes in
prices, relative incomes, and external constraints. But frequently market ‘signals” do not reflect social
values, as in the case of intergenerational equity, for example, or the deleterious effects of environmental
degradation are not internalized in market prices and remain as ‘externalities’. As a result, states often
choose to intervene with collective actions aimed at managing environmental change and reducing the

associated adverse social and economic effects.

Effects of environmental degradation

Impact on human health

Human health might be at the receiving end as a result of environmental degradation. Areas
exposed to toxic air pollutants can cause respiratory problems like pneumonia and asthma. Millions
of people are known to have died off due to the indirect effects of air pollution (Adakole and
Oladimeji, 2006).

Loss of biodiversity
Biodiversity is important for maintaining the balance of the ecosystem in the form of combating
pollution, restoring nutrients, protecting water sources and stabilizing climate. Deforestation,

global warming, overpopulation, and pollution are a few of the major causes of loss of biodiversity.

Ozone layer depletion

The ozone layer is responsible for protecting the earth from harmful ultraviolet rays. The presence of
chlorofluorocarbons, hydrochlorofluorocarbons in the atmosphere is causing the ozone layer to deplete.
As it will deplete, it will emit harmful radiation back to the earth (Buhaug et al., 2010).

loss for the tourism industry

The deterioration of the environment can be a huge setback for the tourism industry that relies on
tourists for their daily livelihood. Environmental damage in the form of loss of green cover, loss of
biodiversity, huge landfills, increased air, and water pollution can be a big turn off for most of the

tourists.

Economic impact

The huge cost that a country may have to borne due to environmental degradation can have a big
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economic impact in terms of restoration of green cover, cleaning up of landfills and protection of
endangered species. The economic impact can also be in terms of the loss of the tourism industry.
As you can see, there are a lot of things that can have an effect on the environment. If we are not
careful, we can contribute to the environmental degradation that is occurring all around the world.
We can, however, take action to stop it and take care of the world that we live in by providing
environmental education to the people which will help them pick familiarity with their
surroundings that will enable to take care of environmental concerns thus making it more useful

and protected for our children and other future generations.

Extents of environmental degradation

Land degradation

Trash and garbage are a common sight in urban and rural areas of India. It is a major source of
pollution. Indian cities alone generate more than 100 million tons of solid waste a year. Street
corners are piled with trash. Public places and sidewalks are despoiled with filth and litter, rivers
and canals act as garbage dumps. Soils are a key element in the climate change equation and
perhaps the least well understood. Although models of soil organic matter decomposition predict
increasing rates with increasing temperature, field measurements seem to contradict model results
(Sax et al., 2002). In addition to increases in CO: emissions, industrialization has increased the
amount of nitrogen deposition. Nitrogen deposition from human activities may help forests that
are nitrogen-limited, but excess nitrogen deposition can lead to soil acidification and reduced
nutrient availability to plants (Aber et al., 2001; Magnani et al., 2007).

Degradation of water resources

Microbe contamination of groundwater due to sewage outfalls and high concentration of nutrients
in marine and coastal waters due to agricultural runoff are among the most serious threats (Kumar
et al., 2019a). Contact with unsafe drinking or bathing water can impose serious risks (both acute
and delayed) on human health. While tap water is subject to treatment and is required to meet
detailed testing and purity standards, it is not always disinfected of diarrhea inducing
microorganisms, as illustrated by waterborne disease outbreaks such as that caused by
Cryptosporidium in Milwaukie in 1993, which affected over 400,000people. Furthermore, faecal
coliforms are not prohibited in bottled water (Nation Staff, 1996), and water bottled and sold within
the same state is not subject to Food and Drug Administration standards (Hammitt ef al., 2006).
Today 40% of waters are unfit for fishing or swimming, and levels of mercury in fish in 40 states. Clean

Water Act of 1972 states to publish a list of all bodies of water that fail to meet water quality
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standards, and for the states to set pollution limits and scale back pollution in watersheds until
standards are met, compliance is negligible and enforcement weak. Discharge of untreated sewage
is the single most important cause for pollution of surface and groundwater in India (Kumar et al.,
2019b). There is a large gap between the generation and treatment of domestic wastewater in India.
The problem is not only that India lacks sufficient treatment capacity but also that the sewage
treatment plants that exist do not operate and are not maintained.

In a National Resources Defence Council study of the quality of bottled water (Nation Staff, 1996),
approximately one-fifth of samples exceeded bacterial purity guidelines and/or safe levels of arsenic or
other synthetic organic chemicals (AJS, 1999). Between 25% and 40% of bottled water was merely
repackaged municipal tap water. The cost of illness approach and Shuval calculates the disability-
adjusted life years (DALY), to quantify the health burden from illnesses associated with exposure to
polluted recreational coastal waters. India is recognized as has to have major issues with water pollution,
predominately due to untreated sewerage. Rivers such as the Ganges, the Yamuna, and Mithi Rivers, all
flowing through highly populated areas, thus polluted.

Effluents are another by-product of industries which poses threat to the environment, leather and
tanning industries, petroleum industries and chemical manufacturing industries create major
waste products that are released directly into nearby streams without treatment, creating river
pollution and causing harm to aquatic life. The majority of the government-owned sewage
treatment plants remain closed most of the time due to improper design or poor maintenance or
lack of reliable electricity supply to operate the plants, together with absentee employees and poor
management. According to a World Health Organization study, out of India's 3,119 towns and
cities, just 209 have partial sewage treatment facilities, and only 8 have full wastewater treatment
facilities. Over 100 Indian cities dump untreated sewage directly into the Ganges River. Investment
is needed to bridge the gap between 29000 million liters per day of sewage India generates, and a

treatment capacity of a mere 6000 million liter per day.

Drought, desertification, and Water Scarcity

Drought and water scarcity are the third main climate change impact that may significantly
contribute to climate-related migration. Droughts, desertification, and water scarcity are likely to
increase because of global warming. These phenomena are projected to affect about one-third of
the world’s current population. Droughts are likely to displace millions of people all over the
world, affecting food insecurity and human livelihoods. Sea level rise will extend areas of
salinization of groundwater and estuaries, resulting in a decrease in freshwater availability for
humans and ecosystems in coastal areas. Moreover, changing precipitation patterns create

pressures on the availability of clean water supplies.
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Environmental Degradation: Causes and Remediation Strategies Pradip Kumar Maurya et al. (2020)

Degradation of fisheries

In many parts of the world, fish is one of the important components of the human diet. Due to this
reason, fish caught from natural water bodies increased highly. This fact can tell us the need of
studying the fish stocks in the natural water bodies especially the commercial fishes to manage
them in an optimum way. Losses in fisheries include natural and fishing material losses of fish due
to spoilage, breakage, size, discarding bycatch and operational losses. Although the extent of the
problem varies from place to place, the country as a whole loses huge quantities of fish after capture
before it reaches consumers. The need for assessment is a first step towards overcoming losses and
defining solutions to the existing problem, Figure 4 indicated that trade work and GDP production
economic scale structure technique and conservation of environmental policies structure.

The main reasons for losses were the fishing method, inadequate handling facilities, and delay
between catch, collection and distribution, absence of regulations governing quality and standards
of fish to be sold for human consumption, lack of regular supervision from the government side
and poor extension service and fragmentation of duties and responsibilities in different institutions.
Nevertheless, the protection of marine and coastal areas and habitat restoration should not be seen
as solutions replacing conventional management approaches, but need to be components of an

integrated program of the coastal zone and fisheries management.
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Figure 4. Relationship between environmental degradation and economic development.
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Loss of biodiversity

India is a treasure chest of biodiversity which hosts a large variety of plants and has been identified
as one of the eight important “Vavilorian” centers of origin and crop diversity. India accounts for
8% of the total global biodiversity with an estimated 49,000 species of plants of which 4900 are
endemic (Groom et al., 2010). The ecosystems of the Himalayas, the Khasi and Mizo hills of
northeastern India, the Vindhya and Satpura ranges of northern peninsular India, and the Western
Ghats contain nearly 90 percent of the country's higher plant species and are therefore of special
importance to traditional medicine.

Biodiversity is declining on two scales- p diversity (the difference in biodiversity between regions
species identities in more and more locations are becoming similar) and y diversity (global
biodiversity is declining), but at particular locations, a diversity may be increasing due to the
addition of invaders (Sax et al., 2002; Sax and Gaines, 2003). Sax and Gaines (2003) make clear that
this phenomenon is not restricted to islands - rather, local biodiversity is increasing in many
continental locations as well. Few authors documented declines in a number of components of
biodiversity (Pimm et al., 1995; Vitousek et al., 1997; Sala et al., 2000). The pertinent fact is that levels
of extinction over the last 300 years are at least several hundred times greater than expected based
on the geological record (Diamond, 1989; Dirzo and Raven, 2003). The destruction of wildlife is a
different factor that is the reduction of forest and human interfere, hunting it is believed to have
been amongst the most significant factors driving the extinction of large wildlife species Table 1
and Table 2 indicated that some endangered flora and fauna respectively. In India hunting has been

recognized as a major factor in historical declines of wildlife.

Education and environmental preferences

Education is an essential tool for environmental protection. Education enhances one’s ability to
receive, decode and understand information, and that information processing and interpretation
have an impact on learning and change behaviors. In recent years, education has been considered
a vehicle for sustainable development and thus for the fight against pollution. Education is “a
permanent learning process that contributes to the training of citizens whose goal is the acquisition
of knowledge, soft skills, and know-how and good manners. The positive effect of education on
environmental quality can be channeled in three ways. Firstly, educated people tend to be more
conscious of environmental problems and therefore would have behaviors and lifestyles in favor
of environmental improvement and demand for environmentally friendly products and decreases

the population growth Figure 5.

Mitigation of environmental degradation

There are ways which can help to decrease degradation in our environment. Some of these include:
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Table 1. Endangered flora, causes for loss of biodiversity and places last found (Sources: Anil et

al., 2014).

Species endangered

Place of interest

Causes

Rauvolfia serpentine, Terminalia chebula, Sapindus
lauri-folius and Jatropha curcas

Catuneregam spinnosa, Garcinia cambogea, Acacia pin-
nata, Ficus benghalensis, Zanthoxzyllum rhesta, Hemi-
des-mus indicus, Terminalia chebula, Wrightia zeylan-
ica, Cin-namomum verum, Bombax ceiba, Sapindus
laurifolius, Alangium salvifolium and Calophyllum
inophyllum

Abrus precatorius, Adenanthera paronina, Aegle mar-
melos, Caesalpinia bonducella, Cardiospermum halica-
cabum, Corallocarpus epigaeus, Gloriosa superba, An-
drographis paniculata

Lichen genera Parmotrema, Everniastrum, and Rimelia

Arunchal Hopea Tree (Hopea shingkeng)

Hubbardia heptaneuron

Sapria himalayana

Western Ghats

Maradavally, Shimoga
district

Devrayanadurga forests,
Tumkur, Deccan Plateau

Ramnagar and other
places in India
Arunachal Pradesh

Karnataka

Himalayas

Destructive harvesting
followed by unscientific
handling

Medicinal use and
deforestation

Destructive harvesting
and medicinal use

Commercial use

Construction of house
posts

Construction of the
Linganamakki reservoir

Human Influx

Table 2. Endangered birds, causes for loss of biodiversity and places last found (Sources: Anil et

al., 2014).

Species endangered

Place of interest

Causes

Seychelles Parakeet (Psittacula wardi)

Pink-headed Duck (Rhodonessa caryophy llacea) and
the Himalayan Quail (Ophrysia superciliosa) (Adams
et al., 2003)

Great Indian Bustard (Ardeotis nigriceps), Bengal
Florican (Houbaropsis bengalensis), Jerdon’s Courser
(Rhinoptilus bitorquatus), Forest Owlet (Heteroglaux
blewitti), White bellied (Heron Ardea insignis) (IUCN
endangered red list)

Narcondam Hornbill (Aceros narcondami) (IUCN
vulnerable species list)

Sarus crane

Great Indian hornbill (Buceros bicornis)
Long-billed vulture (LBV: Gyps indicus), Slender-

billed vulture (Gyps tenuirostris), and Oriental
white-backed vulture, (OWBV: Gyps bengalensis)

Indian Ocean islands

Not reported

Not reported

Not reported
Himalayas
Arunachal Pradesh

Northern and Central
India

Intense persecution by
farmers and coconut plant
owners.

Annihilated, unrecorded

Not reported

Not reported
Hunting
Human traditions

Pesticides
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Figure 5. Impact of education on environmental quality.

*  Purchase recycled products

*  Conserve water

* Do not litter or throw waste into inappropriate places
*  Conserve energy

* Join an awareness group

e Talk with others about the impacts of environmental degradation

The damage that we cause to the environment is currently not counted as a cost in economic and
social terms. This lack of "environmental value" has allowed us to over-exploit "free" natural
resources - which are, of course, not free. It has also led to over-production of cheap goods with
very short life spans which are liberally discarded into the environment after use, and then new
cheap goods are purchased and discarded again, this cycle goes on and on - affecting the planet's
capacity to restore its environmental services in good time. We have to change this paradigm of
our interaction with the environment. Certainly, don't have the right to exploit and destroy it
without thinking about the future generations of humans and animals who will be hereafter us. We
are drawing the flow diagram for the mitigation strategies and remediation of soil for the
improvement of quality of soil shown in Figure 6, and different environmental component in Figure
7. All countries people have flowed the sustainable development goals their practice of

conservation of environmental degradation shown in Figure 8.

14

Page 68 of 127



Slightly
Contaminated >
Soils

Mitigation Reduce
(immobilization)

Organic

Bioavailability

contaminants
Heaylly .| Remediation
contaminated > (dearing )
Sites Improve

Figure 6. Strategies of mitigation and remediation for slightly and heavily contaminated soil.
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Figure 7. Different components of environmental quality.
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Figure 8. Sustainability components of human environment.

* Institutional instruction

*  Direct control and regulation
*  Economic instruction

*  Technological measures

*  Educational

In 2000, India's Supreme Court directed all Indian cities to implement a comprehensive waste-
management program that would include a household collection of segregated waste, recycling
and composting. These directions have simply been ignored. No major city runs a comprehensive

program of the kind envisioned by the Supreme Court (Gov. of India).

Conclusion and recommendations

Environmental degradation is one of the most urgent environmental issues. Depending upon the
damage, some environments may never recover. The plants and animals that inhabited these places
will be lost forever. The primary causes of environmental degradation in India are attributed to the

rapid growth of the population in combination with economic development and
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the overuse of natural resources. In order to reduce any future impacts, city planners, industry, and

resource managers must consider the long-term effects of development on the environment. Major

environmental calamities in India include land degradation, deforestation, soil erosion, habitat

destruction and loss of biodiversity. Economic growth and changing consumption patterns have

led to rising demand for energy and increasing transport activities. Air, water and noise pollution

together with water scarcity dominate the environmental issues in India. According to the World

Bank estimate, between 1995 through 2010, India has made one of the fastest progress in the world,

in addressing its environmental issues and improving its environmental quality. Still, India has a

long way to go to reach environmental quality similar to those enjoyed in developed economies.

There are ways which can help to decrease the degradation of our environment. The most effective

method to control pollution and depletion is through completing the legal framework. There are

some drawbacks existing in contemporary law, which encourages malfeasances implicitly.

Therefore, the government must enhance filling the gap in the legal system to avoid illegal

activities. Amendment to provisions relating to the exploitation of natural resources is urgent since

over-exploitation is the main reason for the loss of biodiversity. The government has long shaped

its perception of economic, as well as social methods to solve the problem of pollution, but the

implementation remains limited. Eliminating environmental pollution and recovering our ecology

requires more than a single effort to be successful. Authority of all levels must involve not only in

policy-making but also in the implementation and supervision of progress, so that the national

long-term environmental target can be attained, resulting in sustain-able development.

*  The government can utilize economic reward and punishment system to encourage
forestation.

*  Purchase recycled products

*  Conserve water

* Do not litter or toss waste into inappropriate places

*  Conserve energy

* Join an awareness group

*  Talk with others about the impacts of environmental degradation

*  Beanadvocate to save our planet!

* improve the quality of drinking water

*  Prevent casual use of other unapproved sources

* Increase the quality of water used

*  Improve accessibility and of domestic supply

17
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Improve hygiene
Strict laws should be passed to control water pollution by individuals and different bodies
Safety measures to be implemented to prevent oil spillage.

Chemical waste should be converted to harmless biodegradable substances before being
dumped into the rivers and streams

Refuse should be burnt in an incinerator with built-inn devices to prevent water pollution.

By making people be aware of the causes and dangers of air pollution

By improving machinery so that more efficient fuel combustion occurs.

Control by ventilation- suitable ventilation system should be provided in the kitchen of every
house so that the gases produced by burning of wood, coal, oil, etc. can be exhausted very
quickly

Control by vehicle rules- the design of vehicle should be such that complete combustion of
fuel takes place in the engine

Control by forestation- the planting of trees should be planted at parks and public place
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Department of Botany
Barasat Government College
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Syllabus: Global environmental issues; deforestation & afforestation; measures of
environmental protection; environmental impact assessment; natural resource management

The world environment is facing a dire crisis today due to various types of pollution
around us and its spread and effects. Therefore, many global environmental problems such as
greenhouse effect, global warming, weight loss, acid rain, EI Nino etc. have arisen today.
Therefore, people all over the world today can feel the extreme consequences of the near future

and want to jointly invent various solutions to protect the environment.

The atmosphere, which surrounds the earth, plays an immense role in maintaining and
balancing the environment in various climate changes. An example is the thick ozone layer in the
stratosphere. This gas layer is protecting all living things like a shield by not letting the terrible

ultraviolet rays of sunlight or Ultra Violet (UV) rays fall on the earth's surface.

It is this atmosphere that in turn warms the Earth and makes life possible for all living
things. Through the biogeochemical cycle, the atmosphere, the atmosphere and the atmosphere
are closely related. Therefore, if the atmosphere is damaged in any way, then the earth and the
atmosphere are affected. Which affects the entire biosphere.

GREEN HOUSE EFFECT

Like the glass roof of a greenhouse, various gases in the atmosphere such as COx,
methane, O3, NO:, chlorofluorocarbons (CFCs) and water vapor absorb the infrared rays of
sunlight (radiation) and combine its heat energy, resulting in an increase in global warming.

causing

So, the greenhouse gas layer is almost acting as a one-way filter, allowing sunlight to reach the
Earth's surface but not allowing 100% of the infrared rays to be evenly reflected back into space.
A greenhouse similarly allows sunlight to pass through to its sheltered plants but does not allow
high-wavelength heat energy to return. So, we feel warm inside the greenhouse even on very
cold days. Similarly, the Earth's surface would freeze if the natural greenhouse effect did not

protect the Earth.

If the levels of greenhouse gases accumulate in the atmosphere due to human activities,

then the world environment will face a terrible disaster in the near future.
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Effects of Greenhouse gases on environment

GHGs Major Sources Impact (in Percent)
Co2 Combustion of fossil fuels, forest destruction 50%
CFC Refrigerators and other air conditioning appliances, 20%

aerosol, foam, perfume
CH4 Inhalation of organic matter, mainly in agriculture, 16%

closed reservoir

03 fossil fuel combustion 8%
NOXx Combustion of fossil fuels, fertilizers, soil, Agricultural
waste incineration 6%
Water vapour Natural evaporation of sea, river channels is huge amount

The most significant greenhouse gas is CO:. As this gas is one of the components in the
photosynthesis process, it also plays an important role in regulating the temperature of the
environment. Atmospheric CO levels 100 years ago were 275 ppm. Currently it is around 360
ppm. It is estimated that around 2040 that level could be 450 ppm. Another study revealed that
about 14 billion tons of CO:s: is being added to the Earth's atmosphere every year.

Atmospheric CO: levels have risen so much through the burning of fossil fuels. Of these,
25 percent of the world's population (industrialized countries) burn 70 percent of all fossil fuels.
The USA leads the way and accounts for 20 percent of the world's total CO. emissions. Where
the population is about 33 billion. In this regard, India's population is second at over 140 billion.
India’s role in environmental damage in terms of population can therefore be said to be

negligible.

Another major cause of increasing CO: levels in the environment is indiscriminate
deforestation. Like fossil fuels, forestry is also a large store of carbon. On the other hand, Banani
absorbs CO: through daily photosynthesis and maintains the balance of the environment. So,
unless rapid reforestation is done along with controlled deforestation, the amount of CO: in the
atmosphere will continue to increase. At the same time, the temperature of the environment will

increase.
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Although COs: is primarily blamed for this global warming, another greenhouse gas
contributing to this is chlorofluorocarbons (CFCs). All of this gas is man-made. CFCs not only

cause global warming but also damage the crucial O, layer of the stratosphere.

Another problem with CFCs is their persistence in the environment. They can remain
intact in the atmosphere for about 100 years. CFCs are 15,000 times more effective than CO: in
blocking the return of heat energy to space as a greenhouse gas. So, its production in percentage
is half that of CO: but its role is undeniable. Aerosols rich in CFCs are used extensively in Third

World countries for air conditioning or fragrance production.

Currently the USA and Japan have phased out the production of CFCs. Air conditioning
has evolved into a high-tech innovation. Montreal Protocol of 1987 for this. The role of Helsinki
Declaration of 1989, London Conference of 1990 is particularly important. Thus, efforts are
being made to control the levels of toxic vapours in the global atmosphere. Water vapor is the
most important of the greenhouse gases. Although it is controlled naturally, the role of global

warming is very important in increasing its level to a large extent.

GLOBAL WARMING

In the 1980s, various scientific studies made the whole world aware that various greenhouse
gases in nature are the reason for the increase in the quality of the earth. The United Nations
Environment Program established the Intergovernmental Panel on Climate Change (IPCC) soon
after. About 200 environmental scientists are responsible for implementing all the regulations
and restrictions. Their first study was published in 1990 and the second study in 1996. They
concluded that-

(1) Earth's average temperature has increased by 0.3-0.6°C over the past 100 years.

(2) At the current rate of greenhouse gas emissions into the atmosphere, it is likely that by 2050

the global temperature will increase by 1.6°C to 5.5°C (2.8°C on average).

If the temperature continues to rise at this rate, the dire effects it will have on the global

environment are as follows:
(a) Rising Sea level:

Global development has led to an increase of 10.3 cm in August 2022 in August 2022 relative to
1993 in mean sea level elevation across the globe (NASA's satellite record) due to melting

glaciers and increasing sea water volume. According to the IPCC study, the global average sea
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level rise by 2100 is estimated to be 67 cm. As a result, large areas of coastal areas will be
flooded. Islands and countries like Bangladesh will be a disaster. The daily eruption of sea

storms, tsunamis, etc. are but signs of this terrible future.
(b) Melting of Ice Caps :

As these temperatures rise, the ice caps of Greenland and Antarctica begin to melt. That level
will increase in future. As a result, the melting of the polar ice caps will increase the sea level

further in the colder waters.
(c) Disruption of water cycle:

All these changes in weather affect the water cycle. The periodicity and persistence of droughts
and floods will be greatly affected. As on one side the world area will increase under the
influence of floods, severe drought will continue elsewhere. The situation in the desert region

will become more complicated.
(d) Changing forests and natural areas:

This change in climate will necessarily affect the geographical location of the plant kingdom. If
CO levels are greater than 500 ppm, deforestation will occur worldwide. The entire fauna and
ecosystem sheltered by these large forests will immediately face danger.

(e) Challenges to agriculture and food supply:

Climate change, namely an increase in CO: levels of 500 ppm, will cause a reduction in crop
production in various locations. Dry, long summers will increase the need for irrigation. As a
result, more water level will decrease, energy consumption will increase, more pollution will
increase. That type of weather is favourable for pests and their prevalence will increase.

Immediately, the level of pesticides and the resulting pollution will increase.
(F) Adverse effect on public health (Worsening public health):

Death rate will increase due to heat stress at high temperature. As air pollution increases,
respiratory diseases, allergies etc. will increase. The rise of diseases like malaria, dengue, yellow

fever, encephalitis, cholera etc. in tropical countries is threatening that future.

OZONE LAYER DEPLETION
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An important part of the atmosphere is the ozone layer (O3-layer) which extends from an
altitude of about 10 km-25 km in the stratosphere. 20-25 km high pronounced ozone is naturally

present here.

Ultraviolet rays (UV-rays) from the sun break atmospheric O molecules into atomic
oxygen (O). That molecular oxygen then combines with O2 to form ozone (O3). O3 again

dissociates into Oz and O by absorbing UV.

02 + UVe=—== O + o)
0] + o) + Uuv = 03
03 + UV == O + 02

Thus, in nature, through the creation and dissociation of O3, the balance of O2 and O3 is
maintained on the one hand, and harmful UV rays are absorbed on the other hand, thereby
protecting the entire biosphere in nature. UV rays that come from sunlight are blocked in this

ozone layer.

By absorbing UV-radiation, ozone dissociates itself and blocks its entry to the Earth's
surface. If these rays come on the living world, the rate of mutation or mutation and the
prevalence of skin cancer, cataract, blindness etc. will increase greatly.

In the late 1970s scientists noticed that the total ozone (0s) in the stratospheric ozone
layer had gradually decreased to about 4%. Also, ozone depletion has been observed in polar
region during winter and spring time. It is called ozone hole or ozone hole. In the Arctic and
Antarctic regions, the weight level drops to 30%, i.e. a reduction of about 70%. A special study
in 1987 showed that wherever the concentration of ozone in the ozone layer decreased, the
concentration of chlorine increased. From this, scientists became convinced of the contribution

of chlorofluorocarbons (CFCs) to the depletion of the ozone layer.

Causes of ozone layer depletion:

One of the causes of ozone layer depletion is industrial chemicals. Particularly significant
chemicals such as halocarbons used in refrigerators, various solvents, propellants, foam blowing
agents. Chlorofluorocarbons (CFCs), hydrochlorofluorocarbons HCHCs, halons etc. are called
ozone depleting substances or ODS. After these gases are released, they slowly reach the
stratosphere in the wind. Here the molecules of the halogen group are dissociated into atoms as a
result of photodissociation. which acts as a catalyst in 0zone depletion.
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Many free radicals act as catalysts in ozone dissociation. The most important free radicals are
hydroxyl radical (OH), nitric oxide radical (NO), chlorine radical (CI-), bromine radical (Br) etc.
All of them are very reactive. Cl and Br levels have increased abnormally due to human
activities. The main source of which is chlorofluorocarbons. It is unshakable in the troposphere

but breaks down rapidly in the stratosphere under the action of UV rays.
CFCs + UVC == CI + CFCl,

Super active O molecules, in the presence of CI catalysts, break down and convert to more

stable O2 molecules.
cl + O3 === (IO + (67]

Clo + 03 == cl + 202

The CI" element thus breaks down large amounts of O3 by repeating this two-step chemical

reaction countless times. This is one of the causes of ozone depletion.

A CI" element can destroy 100,000 ozone molecules over a period of about 100 years. It is then
converted to hydrogen chloride (HCI) and chlorine nitrate (CIONO2), O, exiting the catalytic
cycle and returning to the troposphere. In this case Br has more catalytic power but its amount in

stratosphere is very less.

Not only CFCs but also nitrogen oxides, hydrochloric acid etc. emitted by new generation
aircrafts, missiles or spaceships have been proved to be significant causes of ozone layer
depletion. Various chemicals emitted from supersonic transport (SST) of developed countries
such as France's Concorde aircraft, USA's missiles such as rockets, solid fuel for missiles, etc.

are responsible for creating 03 holes.
* Chlorofluorocarbons (CFC):

Thomas Midgley Jr. discovered chlorofluorocarbons (CFCs) as refrigerants in 1930. A company
called Du Pont (Du Pont) gave its commercial name Freon (Freon). Since these CFCs are not
harmful, insoluble in water, non-flammable, stable and less reactive, their use in various
applications has become almost routine. In addition to refrigerators, air conditioning, as non-
toxic aerosols, fragrances, room fresheners, etc., their use in foam or plastic industries also
began to increase. But stability, which was one of the reasons for their use, is why CFCs are now
strictly banned in developed countries around the world because of that stability and serious

damage to the ozone layer.
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According to scientists, the healing of the Earth's ozone hole will be delayed if proper measures

are not taken now.

Harmful effects of ozone depletion:

In the presence of excessive UV-B rays, the body produces excess vitamin-D. If the level
of vitamin-D in the blood is more than 100mg/ml, the calcium in the blood increases
excessively. However, excess vitamin-D synthesis in the body is regulated. However, in many
cases, when it is disturbed, the mortality rate of people increases.

* Apart from humans, many terrestrial animals such as dogs, cats, sheep etc. and various aquatic

animals including whales have harmful effects of UV-B rays.

* Nitrogen fixing cyano bacteria living in the soil of arable land are damaged by excess UV-rays.

As a result the productivity of the land decreases.

* Exposure to excessive UV rays in plants reduces photosynthesis and food intake. As a result

the normal growth of the plant may be affected.

Remedial measure for ozone depletion

* Avoiding as much as possible the use of substances harmful to ozone gas like CFCs,

halogenated hydrocarbons, methyl bromide, nitrous oxide etc.
* Reducing the use of petroleum vehicles.

» Using environmentally friendly substances like vinegar, bicarbonate etc. instead of using

various cleaning solvents that are harmful to the environment.

* Use of local products reduces the need for vehicles by reducing the use of exported products.
This reduces the amount of nitrous oxide in the environment. which is helpful in ozone

depletion.

* Encouraging the use of air coolers based on the theory of latent heat instead of air conditioners.
Air conditioners, refrigerators, cars etc. are properly maintained so that no harmful gases are

released into the environment.

* Use of hydrochlorofluorocarbons (HCFCs) and hydrofluorocarbons (HFCs) as cooling agents.

They also destroy the ozone layer but to a much lesser extent than CFCs.
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High-tech countries responded when the Montreal Protocol countries issued a complete
ban on the preparation and use of CFCs after the 1987 Copenhagen gathering. This protocol has
also been quite effective in developing countries.

In 1994, the United Nations General Assembly designated 16 September as World Ozone
Day or World Ozone Day. The Montreal Protocol is specially remembered on this day

ACID RAIN

Acidic reagents are created in nature from various natural causes such as respiration of
plants and all animals, volcanic eruptions, lightning, combustion of fossil fuels by humans or

internal combustion in various engines. Notable among them are SO., NO, O3, H202, OH etc.

After reacting with water in the atmosphere, these acidic reagents fall to the earth's
surface as acid rain. Various acidic gases in the atmosphere dissolve in water vapor to form
acids. As a result, this pH level drops significantly during acid rain. Acid rain is when the pH
level of rainwater falls below 5.65.

Although it is a global problem, most of the data on damage caused by acid rain comes
from Canada, England, Germany, France, Scandinavia and America. Acid rain in New
Hampshire in 1969 had a pH of 21. In 1974 it was 2.4 in Scotland. Typical precipitation in the

northeastern USA has an average pH of 4.0, meaning it is quite acidic.

The damage caused by acid rain is various:

Buildings, monuments, etc. contain lime or CaCO3. The H.SOa of acid rain turns this
lime into gypsum (Gypsum) or CaSO: which is easily dissolved in water. Thus damage is caused

to the house or building. Metals are similarly affected.

« Its impact on Banani ecosystem is also significant. The impact of acid rain on deforestation is
easily understood. Acid rain is being identified as one of the main causes of deforestation in

Central Europe, Northeast America and other parts of the world.

* Apart from directly accumulating on the plants and causing damage to the plants, this acid rain
damages the plants by accumulating on the soil and destroying the absorption capacity of the
roots. Beneficial microbes in the soil are also destroyed by this acid. Indirectly causes damage to

plants.
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* Acid rain also affects wetland ecosystems. Many lakes have undergone food web changes.
Falling below pH 5.5 reduces production of many economically important aquatic organisms

such as fish.

Acid rain is also a problem in India's metropolitan and industrial cities. Analysis of
rainwater samples from Nagpur, Assam's Mohanbari, Allahabad, Visakhapatnam and Kodaikanal
showed pH values ranging from 4.77 to 5.32 over the past decade.

The rate at which thermal power generation, coal burning, petroleum-based vehicles are
increasing in and around these cities will have a more dire impact on human life and the

environment in the near future.

Some important measures to reduce acid rain:

Controlling the emission of carbon dioxide, sulphur dioxide and various oxides of
nitrogen into the air. This requires (a) stopping wastage of fuel. (b) Use of refined fuels (c)

Discharge of fuel fumes to the environment by releasing oxides of sulphur and nitrogen

by doing (d) Desulphurisation of fuel gas. (e) Use of catalytic converters for internal combustion
of fossil fuels. (1) Use of coal washing to reduce sulphur levels. (g) Use of limestone or
limestone (calcium carbonate) as a slurry in factory chimneys to help the flue gas release sulphur
dioxide. (h) Using hydropower, wind power, geothermal power, solar power and nuclear power

etc. as alternative energy sources.

EL-NINO OR SOUTHERN OSCILLATION

El Nifio is a tropical storm that occurs along the west coast of Peru mainly around
Christmas. (EI Nino means child of Jesus Christ). Gilbert Walker (Gilbert Walker) in 1904 and
Jacob Bjerknes (Jacob Bjerknes) in 1966 and 1969 informed people about this southern storm
caused by atmospheric pressure across the Pacific Ocean. According to Gilbert, if the air
pressure increases in the eastern part of the Pacific Ocean, it decreases in the western part. On
the other hand, an increase in air pressure on the west coast causes a decrease in air pressure on
the east coast. He called it Oscillation. Jerkness said that sea surface temperatures cause vortex
in the central Pacific oceans. Warm air from the western Pacific rises, flows eastward, and takes
shelter in the Eastern Pacific oceans. Along the way that air becomes progressively hotter and
collects huge water vapour. In this way, the rain cloud is formed and the warm ocean storm or

El-Nino is created.
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As a result of this, on the one hand, storms are created in the North and East American
coasts, and the Western Pacific countries, such as Australia, then create droughts. El Nifio also
increases rainfall in distant regions such as the western United States and Mexico, and
temperatures in the USA, Canada, and Alaska become above average during these storms.

Consequences of El-Nino:

* Ecosystems are naturally affected by these natural changes. Production of seasore adjacent fish
decreases. All nearby birds that survive eating them are affected. The number of phytoplankton
decreases significantly and marine productivity decreases. Due to this, the number of sea cow
(sindhughotak) and seal fish decreased. Thus, significant changes in the ocean and coastal

ecosystems of South America are caused by EI-Nino.

* Distant continents are also affected as a result of El Nifio. The 1982-83 El Nifio caused many
storms in North America. NASA is generally responsible for El Nifio by searching for the cause

of ocean storms such as Katrina, Rita etc. originating in America.

* El Nifios in North and South America, on the other hand, cause severe droughts in Australia. Its

effect is considerable on the flora and fauna of the region.

DEFORESTATION

Deforestation is the purposeful clearing of forested land. Throughout history
and into modern times, forests have been razed to make space for agriculture and
animal grazing, and to obtain wood for fuel, manufacturing, and construction.

Deforestation has greatly altered landscapes around the world.

the large-scale removal of trees from forests (or other lands) for the facilitation of
human activities. It is a serious environmental concern since it can result in the
loss of biodiversity, damage to natural habitats, disturbances in the water cycle,

and soil erosion.

Causes of deforestation:

Direct causes of deforestation are agricultural expansion, wood extraction
(e.g., logging or wood harvest for domestic fuel or charcoal), and infrastructure

expansion such as road building and urbanization.
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Effects of deforestation:

« Major climate change: Increase in temperature and pollution level.
« Desertification and soil erosion.

« Increase in the greenhouse gases in the atmosphere.

« Decrease in groundwater level.

« Loss of food and habitat of animals which leads to their extinction.

Practical Ways to Stop Deforestation:

1. Plant More Trees. Engage in tree-planting initiatives in your community or

through global organizations.

Go Paperless. ...

Support Responsible Companies. ...
Buy Certified Wood Products. ...
Buy and Use Responsibly. ...
Avoid Palm Oil. ...

Recycle and Buy Recycled Products. ...

©® N @ O r W N

Educate Others.

Disadvantages:

The loss of trees and other vegetation can cause climate change, desertification,
soil erosion, fewer crops, flooding, increased greenhouse gases in the atmosphere,

and a host of problems for Indigenous people.

AFFORESTATION

Afforestation is the planting of saplings, trees to increase forest cover. This
IS @ measure taken to protect and conserve our environment from the harmful

effects of pollution and human development.

Afforestation is the planting or adding of trees in an area where there was never a

forest or plantation. This is a method to create a new forest. Reforestation is the
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replanting of trees in an area where there was once a forest which was destroyed or

damaged.

Major types of afforestation:

1. Natural regeneration,
2. Commercial plantations, and

3. Agroforestry.

Purposes of afforestation:

Its purpose is to restore an area that has been destroyed due to previous overuse of
the land or to reduce the amount of erosion in the soil in an area and establish a

more fertile and stable soil base.

In addition to several essential products, forests also play an important role in

protecting our environment by:

« Promoting rainfall.

« Reduces noise pollution.

« Maintains the ecological balance.

« Acts as a wind barrier from heavy winds.

« Provide moisture and lower the temperature.

. Generally total porosity and water holding capacity of soils increased after

afforestation.

There are several benefits from afforestation such as carbon sequestration,

increasing rainfall, prevention of topsoil erosion (from water and wind), flood and

landslide mitigation, barriers against high winds, shelter for wildlife, employment

and alternative sources of wood products.

Examples:
Large-scale afforestation programs were prominent in United Kingdom
forestry during the twentieth century to reduce reliance on imported wood.
Afforestation programs have been used to expand the forest resources in Brazil,
Chile, New Zealand, and other countries.
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China’s nationwide Grain-for-Green Program (GFGP) is the largest reforestation
programme in the world. Initiated in 1999 primarily to control soil erosion, GFGP
uses cash payments to incentivize rural households to reestablish forest, shrub

and/or grassland on sloped cropland and scrubland

Some Disadvantages of afforestation:

« Expensive procedure as it requires more manpower to perform various jobs.

. If trees do not get proper space while growing, it may cause damages above

and below ground levels.

« Trees need proper maintenance to grow. Fruit trees require more

maintenance to grow.

NATURAL RESOURCE MANAGEMENT:

Natural resource management deals with managing the way in which people
and natural landscapes interact. It brings together natural heritage management,
land use planning, water management, bio-diversity conservation, and the future
sustainability of industries like agriculture, mining, tourism, fisheries and forestry.
The objectives of natural resource management are as follows: To maintain
ecological diversity. To provide resources for future generations. To maintain
employment facilities for people.

To maintain a balance in the ecosystem. To avoid further destruction of the

environment. To avoid over-consumption of natural resources.

Scope:
Natural Resource Management (NRM) refers to the sustainable utilization of major

natural resources, such as land, water, air, minerals, forests, fisheries, and wild
flora and fauna. Together, these resources provide the ecosystem services that

provide better quality to human life.
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Purpose:
Natural Resource Management (NRM) refers to the sustainable utilization of major

natural resources, such as land, water, air, minerals, forests, fisheries, and wild
flora and fauna. Together, these resources provide the ecosystem services that

provide better quality to human life.

Importat Natural Resources:

(1) forest provides us with food, timber, fuel, and shelter, (2) air provide us with
oxygen to breathe, (3) land is used for cultivation and growing food products, (4)
sunlight gives us solar energy which is an important alternative source of energy,

etc.
« Trees. Paper, furniture, fuel.
. Cotton. Clothing.
« oil/petroleum. Plastic, fuel.
« Natural gas. Fuel.
« Coal. Fuel.
« iron ore. Steel products (cans, bridges)
« Bauxite ore. Aluminum products (cans, car.

. Gold. Jewelry, dental material.

Crude oil: Oil is the most valuable natural resource in the world. It is used to
fuel transportation, generate electricity, and produce a variety of products,
including plastics and chemicals. Natural gas: Natural gas is another valuable

energy source, used for heating and generating electricity.

Sustainable Management of Natural Resources:
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It means conserving the resources to use them efficiently and avoid their misuse
for individual purposes. Management of natural resources: Management of natural

resources is highly important both for us and future generations.

Simple Things One Can Do to Help Protect the Earth:

Reduce, reuse, and recycle useable items. Cut what you throw away
Volunteer for cleanups our community

Educate self and others

Conserve water

Choose sustainable

Shopping wisely

Use long-lasting light bulbs

© N o 00k~ w bd RF

Plant a tree.

ENVIRONMENTAL IMPACT ASSESSMENT (EIA)

EIA full form is Environmental Impact Assessment. In simple terms, the
meaning of EIA is that it is a process through which an environmental impact of a

proposed development is evaluated.

Important Steps to Conducting a Mining EIA:

« Environmental screening. Screening is the first stage in an EIA. ...

« Scoping. This second stage allows you to prioritize critical issues to keep in

mind during an EIA while eliminating others. ...
« Impact assessment and mitigation. ...
« Impact management. ...
« EIATeport. ...

« Review and licensing. ...
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« Monitoring.
EIA collects, analyses, and disseminates independent and impartial energy
information to promote sound policymaking, efficient markets, and public

understanding of energy and its interaction with the economy and the environment.

The National Environmental Act, 1998 requires environmental impact assessment
for large scale projects in sensitive areas. It is enforced by the Central

Environmental Authority.

Example of EIA:

An environmental impact assessment example would be the need to assess what a
new manufacturing facility in a region means as far as air quality, water quality,

noise pollution, ecosystem upset, and more.

The objectives of EIA

(i) to identify, predict and evaluate the economic, environmental and social impact
of development activities (ii) to provide information on the environmental

consequences for decision making and (iii) to promote environmentally sound and
sustainable development through the identification of appropriate alternatives and

mitigation measures.

Stages of the EIA process:

« Screening. Deciding if an EIA is required.

« Scoping. Deciding what needs to be covered in the assessment and reported
in the 'EIA Report'

« Preparing the EIA Report. ...
« Making an application and consultation. ...
« Decision making. ...

« Post decision.

Limitations of EIA:
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the appropriate use of screening criteria to determine if EIAs are needed.
quality control of the data and data gaps.

quality of the process and methodological rigour.

lack of harmonised procedures for involving the public.

focus on site boundaries.

the key elements of environmental impact assessment include scoping, baseline

data collection, impact assessment, mitigation measures, monitoring and

evaluation, and public participation.

Scoping occurs early in the project cycle at the same time as outline planning and

pre-feasibility studies. Scoping is the process of identifying the key environmental

issues and is perhaps the most important step in an EIA.

Good EIA:

The EIA report should be clear, concise, consistent, and comprehensive, and should cover alll

the relevant aspects of the assessment, such as the scope and objectives, the baseline study,

the alternatives and impacts, the stakeholder involvement, the mitigation measures, the

monitoring plan, and the conclusions.
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VALUE ADDED COURSE ON ENVIRONMENTAL SCIENCE
UNIT-II
(From Department of Botany)

WINCRR ARIANE (RSN AFR 7T 8 T VAR [TBE 8 SN FIACY 79 AT =y
I TURE FALHF Y| TR WG ST (MR AFMEF 7 AR ST (TUF-FA2H U<,
fYGaraY, STNST 25, WEME, JAfT Nofol @2 Y A WE W WMF SRred 53
ARVST FA YOI FACO AR =% OGN GBI FACO BIRR AR T NI A 0P|

AN, T AAIE [ WM, ARICIT R ARISH A 1T 8 OISy w7
O AR GRF TR SRR RANI I TN SFIOIFAE AH TN SO BT FA 42
MBI JACEANH TN ASTIYBT I A Ultra Violet (UV) I YA 2ITF NGTS W1 fATT O1A-97 o
T FE GG STF GG (F |

g2 IANSHAR ARF AAIAE TLol M TFa GIIT GIRIAGFNF TSI I (O | (GR-
GASTNNF G&F (Biogeochemical cycle) 7 WIHITN IS, TNGH 32 IRANGA 4F NG To0F
T | O1R AINYH (FNIP N Ol FoNZ (A OIF AOF g9 & JANSH F0azg 2| I AO[
NG TN GRNSTEAI S|

M=o 9TF (Greenhouse Effect)

NN TSI FIEF YV VO YNGR [{AGT M (TN co,, fNN, 03, NO,, (AT
PN (CFC ) G2 TN Ao SR ENFIAG (Infrared) I (RFIFY) MY IR ©F SGH
SIHN FACR T T RAIA 03T G0N TN I (AT [y TARN ORI TS ANZSH NS
AT I JFAR BBV (one way filter) TG FACR, TN STHTETH AAATE WIS TR (F8 ZNFIEG
IACH STINETT AfSFHEAS A TZFC 100% FFI (TS THR W JNZOH8 GF2ond THARH
AT FAO (MW OFF WS FRINMZINS FIY [5G GB-OIH M S FIG(F fB(I (A0S (0T 1| 912
Y Nroet e NS fTod TNl SRS ({14 F | (02 AL Trree =07 Traz (T© IH
M PO RS QFG A2 ARIAH 55 SO |

ﬂﬁﬁm §i RE3 @51 NIAAYCRT AWI] (Effects of Greenhouse gases on environment):

=S Ty 47 Ggasfe T (*TOTTH)
CO2 TR GG 72, IV G- 50%
CFC FIG 8 NI Aewr fNTgT I7, A& 20%

(aerosol), (FPIV, 51911%"
= TR AT MG Y3, JeTos FROHLE, 16%
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IFH Gea™X

03 G ST 72 8%
FROFA ISP T=A 6%
A oo ", VR AR FrOS eI g SAfFer

SITHTT GIAATION FNZEGH M A CO,| AR M (TN ACAFHAT AfFTN T oy
T, ARERERE O @ar AEgere 99 g ReE @Fg=yo| 100 IRT ST IRNSTEL CO-
I W@l & 275 ppm| ISAMN O 2ATT 360 ppm| YN FA Z(OR 2040 SET FIPIMR &P

&l 450 ppm (S ANA| AfSIRT AANT IS 2T 18 [RfeT~ BN CO. TH (R I &N
GF ST AF™|

R GEAfNT TR W2 IANSTEAT CO.-F W@ IS ([0G Grotg| 49 Wy AL
TGRSR 25 <ol (s (riasfel) (W6 G Salifvg 70 *rore™f W2 FE| USA 4R
AT ST AT =g G2 AT (M6 CO. JFT 20 =M™ (2 (N (ACH2| (TN
TN oY 33 fRfEmwl 4% M SRS Goiedn Bemar 180 RfEM=g 83|
TG REMR AREOR 0 TN SeIEd 9Nl ©12 AR &0 (IS S|

ARERR CO-F WARGT W JZEW IRV =6 ARO[ 251 SR Genfag
Vo2, IS IHAT I8 FABT WAWME VST AMAFATHIT VLN CO. MY FE 8

AR SR 61 FE I O NIFS FHNGE AN MY I o INTGH A1 BT
Y O[ AN CO.-F AW Iz (ATOR AP MY AN o AN ARIIR O |

IS CO, (FR FeAos R (AR SMHe-dF Gy W FAT AT ACH, 92 ING AR IF
ST RN ST =6 (FUATFABFRN (CFC)l G2 MCAT YAGI2 NN 8| CFC ®YN1H

(AR ST FE ©12 VT SBIOIHIMET WIS SFYA O, ARG HOAS I

CFC- W 4 ST =6l ARFQ 9 Q! AW 100 IRT AT IYNS(E AR[{Po ©I
(ACF FOMYN FICS AMI| CFC V2GS M ZAMI OIor & TF0T B 8T Y 147
S8 FCS® CO. (ACF 15000 BT (A FAFA| B2 ORPY I BEAMN CO-T QAT WS
EAS A7 GNP AR | Dol RO (efete Jsr AR CFC Y7 J&SE I3[
BT Aoere fNTgeey a1 JofE B2 |
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TEAMN USA A3 OINN CFC-A3F TgAm~ I& I Meazl Mooy Nugew «fiee %
ST TBRN (A(R| J7 G 1987-43 WA(Rel (ATGIHFA (Montreal Protocol). 1989-47 (AR

fGIFE¥N (Helsinki Declaration), 1990-8 &G« SWel~ (London Conference)-47 SN [T

SFTYA| GROF RYARTGE RIRACR a1 NIFeR 2068 verl F=nest sosiefed Ty
TAN T Tore wFgYS| AFeF O WIEFe AAQ WM A7 WAl Jare [y
TREIGT ONF [Rey wFgay|

fag Bara= (Global Warming)

1980-7 w2 RGN RASaT= MW TN RIS (S I (¥ 4Ffo7 [ Nw=res suriR
AT TS I@d FIRAI AZACETX (United Nations) AR FE@FT 7 K2 NN I
ZORMSIN A AN FIRCNG (5§ (IPCC) | THF N ATT 200 TN AR [F@~19 WifEg =7 92
SIS TN ATAIG & NITUSRT SA[TENI | OIH AT TR 1990 A ZorT TR 1996 ACA
AP T | AT O s (MR (-

(1) ST T SINAT 7S 100 IRAF 0.3-0.6°C I (ATIR|

2) (TONT TEAMN NVZOT 90 IS A6 Z(OR ©I®2050 S N2 FER[N WG (I
YT SIFNIGT 1.6°C (AT 5.5°C (571G 2.8°C) J(Gr I |

R R O I (TS AFE RYARIIR TS 0l (S OB AC[ (FeAF ©f fN70y:

(F) AYHOTAR B8©l I (Rising Sea level):

Y ST T RIS 72 YT G Ao g FIRCT Y AT G Gerorerd
TEHOT 1993-F ACHATF W5B6 2022-4 10.3 cm I (ATACR (NASA-AF STIGETIR0 (FFG) | IPCC-F TR
IR 2100 A SRAAF G TYHSEAF GOl I 67 cm YN FA TG T FA BHNFAOIT
I8l BT oIt 2A© @1 AANYGSFT 8 AR T I 538 [T =11 SIrfEs
G, STAT TSNS (o) S [FE IR TNF SIRANOAR T(FS N |

(4) (P9 F94Trd 91N (Meltiny of Ice Caps):

2 SIVNET I@d S Y NNANS 72 SFGIHHIR ITF NS ©F FIACR| SRS (1R &
AT I I | FAFA (NP ITP A TGP WA I 2 Aodd Ged |

() GIeTolepd oy (Disruption of water cycle):

WRRSTE 92 I ARISN O TG GEblF| L1 8 INE ATFN 8 Y O o] Folle
Q| JFMCP (T IVE FICE AR [T GOI9, AT AR T (FIAS FAT® AHF([ AISA 41| NP
WA ARES 20T TIE R TR
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®) IV~ 3 WW&W AfFTSN (Changing forests and natural areas) :

TR G2 AfIIEN WRATFONT SERTITGIR (SINAF TIZE Ao FAI2| CO A7 NIl
500 ppm-AF (I Z(A INMNT ALTHHN 2 AL TGRS S [FAH ST I G274 I=8
I ST AT TN GRGE & AFICON|

(V) m 8 YTAY B ATATN TSI (Challenges to agriculture and food supply) :

TR RIS, T CO,-F NI@l 500 ppm I RACH BR 2T TN ZICHI FIEY 67| O,
IZANAIA W THI ATAGRITO G| e WA GeTS I, N&F 192 AG0S, WA 73
IR & AN WIS F6 AOHMA CHLG SATION I OMA AOR IGE| MY AR
FICAFE & ORTE TR WAl S|

®) m@ﬂ? ICE Rl HOI] (Worsening public health):

@A SINNATT OIAT BTN (Heat stress) TP K AGCI | IF T IMGT SIS, SANG R
ICCS AFE| WAL (IS (@ITYR (TN IR, (T, NOG, JNCTHAR6, FEA!
BN I B8 1R ©f_FTed2 Ao M|

STOINIF] A (Ozone depletion)

IYNSTAT SHGIHINIT NMHF ATE AT 10 km-25 km GOl MfF [TeS TGS

(03-BF) AF6 BFFAT We*T| JAMN 20-25km GEHOTT ST AIGIR® TS A

SfFIR TSRS I (UV-ray) ITISTET 0. WYPF (SL% ANINIAIF WFGH (0) ot
FEI 12 WIRF FARFGH OYF 02 7 A% & A STGH (03) (Odl FE| 03 WRIK UV

(YT B 0. 4 O (© [igre =

02 + UV =— 0] + 0]
0] + 0] + Uy == 03
03 + UV == O + 02

AFfore JROd 03 T G{: RETSAT T JFMEF (TN 02 G 03-F ST IS
qF WANAF Ffodg UV I NS 27 T APMote ST GROMS JA3Fe AR

g2 8O B UV I T T (0 A o ffozs =0l
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UV- I (& CET R G e [REGro =0T 8Toi <A 0P IF A F5 FAR| 92
I GROGHTST TN 0T A0 ARAG T ARG 97 T G2 O (AF JHFA FIHR,
(BITYT RN (cataract), WHY SO AER ST ORI I M|

1970-41 (¥ (S RSB TSI WA (T SFIOIMGANIT TSI (B 8TGH (03)-A7
F AT AW 4% I ONR| JGUE (VF FWBEAT NoHAN I3 IASFEAN  (Winter and
Spring time) STGIN J™ NP W@ (ML (MNR| 2IMF STAN RIS A STAH (R (0zone
hole) WPl (NS RATCR| TSNP (Arctic) I AN (Antarctic) BT SGUAL W&l 30%-
4 (WY W WA AT 70% FT M| 1987-9 JF6 RO MITMT (M1 (MR (AR

SIGBERA 8GN IF INY IAR (TUMN ©02 (FIFCR T9g @OOR| I (AF2 TGS
T (FACHFIRAPRCNG (CFCs) WIAMNT FAK [Fear~iar fRfve =1

STHMATT JICAD FI49T (Causes of ozone layer depletion)

SIS I FToN FRT 2 g GeAMe IS ~MILTYR| RO Sra4camn
IANE oMY (TN [P GNICE TITO VAP, [RFSH FATSB, (ANHNHB, (FIA-AIRA
S=zE oMY (Foam blowing agents)| (FATFIAFLNTYZ (CFCs), AGNHIIATHIAFILN
HCHCs, D&« SYZ (Halons) AofS(F STGIN ITHIAT M (ozone depleting substances) T
ODS I g2 MHINE NEET 2F T WE IO ACEAGIN SHIOITHIE (NG| 4
TEATGN (MBI WGIHFA WCARF [[RCIGIN (photodissociation) T NS (AT =71 T
8TYIN J0T WP PG P

JFIEF Y& Weid (Free radicals) STGN RUAGUA WHHOGIR FG A GO
SFFNY TF TS TA-T2GFA JaF (OH), NG WHZG ToF (NO), (FIfR Fe (Cl),
@Y Y5 (Br) AofS| A1 ATONHF2 OFT {FAA (reactive) | YT fFAFATH CI @32 Br

R W@ TFOIRF ONd I (MR T A9 O = (FATFAAIRN| 22 (RN
AR Fo AFES SHUOIHIT UV IR (&I o (org Il

CFCs + UVC === CI + CFCl,
ONTEhT 0, WY C| WYNOFA BAZOT®, (1% WGFod ZIT 0, WIS AN 2T

Cl + 03 =) CIiO + 02

Clo + O3 = (I + 20
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CI YeIP ARSI WG A GR R 419 AP [ NS B ARF HATF 05 (O (M| 2R
STOIS I TN IRV

G5 ¢ YT 2ATT 100 IR FI LTI 100,000 STGIN WY LKL FATS AN | AT 221 TAGNGH (FIAIZG
(HCI) G]3 (I NIRIBG (CIONO,)-4 FATBIES (T 0, WL6~ 5 (A ([T 0T WK (QreNFZand
R0 T | GTH0H Br I WO T NO AT (I [5G SHIGITHAT A7 ATV Y2 F |

®YATH CFC-2 VI NgN AT [, 02 1 TSN eEg (AF Nfe TREree
TIHRG, RAGLFIEE ARG TS G2 TGN B FAR SAYCIT FEY RAT ofio |
TG (MO STATICANNS GISTCATG (SST) (TN FICHI FAPG (A0, USA-T CFHRTE T A0, 120
FON SN TN (A [5fe RfGx I-Ti=< 03 (2 339 e |

. C,_$PI(..<IRP‘1(.$II<PI<1/N>1 (Chloroflurocarbons)

NS A GINTR, (Thomas Midgley Jr.) 1930 STE (PGS RN (FIATFACABILAN
(CFCs) ST FLAN| G 7B (Du Pont) NN JBTD T A AfAGIE NTNFIY FUH TS (Freon) | J2 CFC
HfoFd N, Tl WA, WY N, FA 32 N [IGFIH 2871 [ TG gtid 37209 219 [Nwew
G0 TG TRRe | ey, oo™ AT Frors RGN A0Rrsie RS Yol N G TonfR, Gy
31 2NfEF P S UM IR AGTS A9 | 58 (T FY A0 IREE TN FIR 34, (572 Zf0gd
T2 WF SO BH VAP o FAK GAI2 [T OFO (MIQfte Sgy cres-d B9 53
RISl | RGBT ST 1 AYR TAY FIIZN A N AT STGH 91237 Ay [afzo
A [E|

STUABA ZITHA Ffodda HOIIAYR (Harmful effects of ozone depletion):

WSS uv-B AT TARGTS MM @SS FSOINN-D (O =T | A0S fSBINN-D 47 Nr&T
100mg/ml CF (I (T G JIEEN Wolie WA I Nl IS “[HE AoAIreae
fOBIA-D ST fNE® 2| O WNS (Hra2 22 [IN® X M Y=< I |

« T OIS WIS FAG ATV (TN FHF, (IO, (S0 A6 43¢ o 5= [RHAGT Grevoy 27 897 uv-
B AN oA AT (4T T

. WRIM GiNF MO ITAAFIL VRGO IGNFIAT ST IFOAT FWSfqe uv-IFATS FoaZ
| H0E GINF B Aol FCN I |

. OB WAIfoRS uv I AOR ATATFATAT & YT GATATN I AT | TF FC OB A FronId
Iz FfoE 20 |
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STYIN JA-49 af‘@awa (Remedial measure for ozone depletion):

. STOIN SMTIT ANTF oI AMATYZA (TN CFCs, TMANGH TF 2GR, A2 (FNRG,
NG WG Ao IR TO0! TG AGT BeTl|

o (TQITETITN BIfeT® NN FIN HFINCT CFeT|

. AFREE AP Ffoed [feT FA 0006 ITI21 T IR AR IHI =1 *m (TU fofNoe,
RPN 2GS =K AT

. IYWANF© T (IRE P FNY G AR ANARNT ATAG(NOT I AT 9 BCeA AR
TREST SSROG AT 15 AT | T TG JI0T TRTF |

. O FONNF I ATITS ANOITHNT (latent heat) BTG fof@re MN® JTM FAF AT BLANR®
I TR FONF, FEFGIERGT, NG XS BFNCS! THFANMIFY F1 T T S oHd S AT
DI RIE]

. Pl ITOTH RN TRGFIATTILIPILNT (HCFCs) I TIRGTFAAIFILN (HFCs) IS T

G318 STOTNB K B G CFCs WTH H(NHITH I N@rd |

BT (ATCBIF (Montreal Protocol) (R*13fel 1987 ST (FITHANITHN STNTCICHI NI CFC ABS &
TR G o fNTIUISRT TR FA O YT (rIfe] OITe ST (7 | BRI (e1feres
G2 (TP AT Fr{FA Z(AH|

1994-4 RGATRIGG (N¥N] (SIS SHITNIF 16 (TC™0FA (16 September) [ STRNS I ATHT
7T A1 IRy STo st FR0T< ol =e Fiate | 92 MAGre NGe (AoRee RTINS W9 S 2T

WH 3R (Acid Rain)

Rfon AFOF IRV (TN NN 8 AFd GROBI PN, SAIHNREE YT,
IGS, W B GREY G~ w2~ 1 (o7 & WSsH=N (internal combustion) (XTH32
opfore oy RIS AT =TI AT T SIFAET = SO, NO, 03, H202, OH Tonw|
g2 RN [RERE @fd I Grad Sy (@SR =" Af{Q0d w3 (Acid Rain) Y

(NN 10|

IINYTEAT N WEHS 0T G I TAgS (T TG (0 IR T WHIRA
SNY R pH-IF WGl WAF (NN FMF| I8 GCAK pH-GF @1 5.65 4 W (NN TS A

VEE
TS A6 I E-T, WHIRT T FTHOT (@NTOI BT W FINGI, 2,
TN, T, FNOAGT & WCARHT (AHF2| 1969 SMA NS [P (7 WFIT =T O pH
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2 211 1974-9 T O B 2.4] TeIE USA-GF STHRY IRATSI 16 pH 4.0, T @
(1 HS|

WHIRT T (T HIHO IV ©f ANEAIN:

O, YROENY TSNS §N A CaCO3 AMHF| THIVA H.SO. A2 FAF G (Gypsum)
CaSO:-4 RIS F(F T FG2 O Ggo 2| JTONI IJCNT I OMY o I T 1gs
RO WFF 2

. T ABSFAT TNT I AORS GIAYTIN | FHFRL AFIVI AOR FZAGR WLNT| N
2GEN, ToIod WMARFHFT 8 RAT AW W INRT WAON FET BANT WHIH
fofz® w1 z(=|

- STAPIR MR AfBS AT GBMA FhosTyw FAT FO18 Nore AR (T FHFeT ey

FUOI N FE8 BB O (I J2 WHIZ | WHre PREFIA GGHA SHNTIN G RS
T AR WHT AR ARCF SfBA Ffo S I

- GETGNR ABOFS WHIDA AOR IAWR| WAF ZMI AOGIENHFT ARION ORI pH 5.5-

I3 NE BT (e NP NLAOFONT BFFS TeAd AN (TN R BLAW ZI A1
SIS NToA 432 FPrgroratefFftes w=3fea oo

3BT GreT VYA [T FE@ N, WAPMN (NG, JARRW, [ FNA@AN 43¢

(FIOIRBINEA-AF [T WHHT pH-GF NN 4.77 (AP 5.32-F N AT (51T

g2 qF WIS 933 O AR (T ;I GRS TRAMN, FTAD W2, (SR

HGE|

'\51'5@'@' TNAT FTAIO  STHATIMT SoTH (Some important measures to reduce acid

rain):

O FRACIR-THRG, ATPEOR-WHARG I3 VRGO (o8 IR G
AT W11 97 G TS

(a) GENIT AN I F41I
(b) ARCNES Gyer=t II=R

<A1
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(c) SR 12 NRLEMGN-IF TIHRC AR Y& I GEANPe T AR Ig
P

(d) GETNT MAF ATHR & FI IIL FA1
(e) GRM GETNIT WBHRNI BT FNOEAIRM0F FAGI6R IIL FT
(f) PR A7 VAT FACS I N IS AT

(g) FAFRANE OARNTS *Sell F12R (slurry) FROIR ARACHN A G (FIARTIN FIRHCAG)

IR FA1 T (G ATPE T2 TIH2G Y& 10 AL FA|

(h) RFg *f&7 B9 RO G@E[Re, IPIEF, T-OAT =& (geothermal power), GG 432
A{F & (nucler power) Hof® IR 4

JH-fNTNT A1 wEET o STNIeT (EI-Nino or Southern Oscillation)

AR = G0 OF SYEF AF T (HFF AFGTO0 Yoaos (G AN (41 T
(El Nino *Hd WY VSYFI TVM) | 2 MF NZOR INA INSTEAT BINT T B g2 AfAwa

YFRMT THH 1904 AA G STHE (Gilbert Walker) 432 1966 & 1969 S GO
GIFNST (Jacob Bjerknes) WN(F ARG FAWN| MG WO 29 NN FS6 AT
B9 I (T AFONO0 ©F FN I AVHCH, AOTOo I 5T I LS o AT 51 I
MOUE IRVl OfN qF2 (AETNNSl  (Oscillation) NN WIS FEANI TIPS 0w,

SYHSEAT OIANEAN WY 2P TSOMT YT ST FA1 AN 2P 18 T=S9NET O AY
TANF 8, HJe affe =W @[ S P8 TIMIF S0S AT (@91 AR N (12 MY

TR O O TN STS A8 GElly I WA= B JReNI BN (Rain Cloud) ¥ =X
T TGS AH A J7-fNF 3 =71

9T B GFME T8l 8 A WMNRPE oo Nle (TN ATAG T =W AN o s
TR (PITYR, (TN WO ©4F 441 T IR G- B 770! AwAeferes
(TN AT WNEF 8 (WHES WS [T AW WRIF 42 AFREST VT USA, FAGT 8

WEATHIA SIYNEN TG OIFNG (BTN (@ 20T T

AF-fRtE ST (Consequences of EI-Nino):
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. FORPONI2 G2 AFOF ARIG IFOT AONIS TV ToI6! WRT BN I | (T
SIS ©6de! AN qME (AT (6 AME O HogB | FIRGINRIOENT L
SHAIOTSNE I (0T YHS GRAMN = A Produc tivity FCN ¥ Spraos 8 Fa

TR AT ARPECEA PN A JRONF WY ARSI Y 8 AYH©6d  IBO(F
THATIT AFIS~ 96 El-Nino 9 eId|

. JAMNINIA T HFO] NS OIS =F| 1982-83 T JANIAN O8F WNIFE IR IAGAFT
PRV SCARIN Cgo  FNCHRAI, KT Agfo Sffas AMeT FEY WPIHN FE NASA
JANAR2 AN AFONI AN FA|

. T8F & AR WINRFR JENEE B GEBME WOGEETe Ok 4&F e = 9
HOR & BT BfGN & AN THNT LT 0|

IV GGG (DEFORESTATION)

IV BTG R ST TR OIS ING N ARHR 1| ORI GG A7 Y ST,
I &R BT RAACR PIRPIG AR HGEY B GAT QNN (OfF FHACO G2 G, TGN
3% IR G T3 (N0 | SR BONG [RAGUS ISP BIHAPOIR AR O SRR

YT FF AT SR IV (I NI G (AT IG WP SR Y| A6 JH(0
BFSF ARITIFNG BRI TRV A6 GBI 610, AP0 NRATBAT 610, TEAbles
IS 43¢ WO I Z(© AH|

I OGITGH ACTF FIA =6 PR TR, FTS WZIA (TN, BN GeTl I FIOFTATI
GINT 1S P61 A F1S FON), 32 AT N I8 TN WO WIS ST |

N outed Awig (Causes of deforestation:):

- YN GERRY ARION: OIN1El J<< FIR Nar (|

- WEHIV ]2 WG 57|

- AN FANRIGS ST iz |

- ©ISE AN BT Z07|

- TR W5 & ISTENRA o T OInA ReA s e Tl

IV TG Ig T4 TIRTES ST ( Practical Ways to Stop Deforestation):
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1. AT S AN | AN STARICH A RN et WL T @ Srmsl Gifow
|

2. PTG I .

3. M ALFISAE TNLT FFA ...

4. A PICHI AW [Py | ...

5. oy g7 MITRTYR ST IR FEA | ...

6. TN (O ANGTA AN ...

7. fE3(FeT TP 433 FNAIZT® A | ...
8. WItnd e S|

w4 (Disadvantages):

R A2 ST NMZATA AN BT G ARG, WFd, oK F3, I H5eT, 71,
IrINSTA NS M1 I A7 AR TNy S ST =S AT |

NN (AFFORESTATION)

I 26T IS O @ O BIFT, MR AN | A6 Y A8 N SFANS
FOBPIS O] (ATF WA AT T6T 8 ST T (ST GG I35 |

I 26T I 10 JEATHI I (2 T (I AT (TN IS IN A T 'R 7111 afe
G0 TGN IN (S FAF IHI0 VGG | AN IATN T NN JH(0 JABTT Mg AFSFINN FAT
(YT JFTN 16 I R M-S AN oS (AR

SN 4" I

1. PSP G,
2. VG =MW, <A<
3. PRIV

FNEEF O (Purposes of afforestation):
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G BTN =6 G “J{T0 ! WS BIRMIAT FIACT - 2T ST JAFIE NP7 B
1 G5 JeTFIR NBTS I AT FNCT WS TLF @ o™t Wi fofS Brom w41

(1 PR ATIGT A QO18, I AN AR T SF g1 GINF A FS:
- BT AFR FATI

« W[ T I

« ARTIITS O G A |

- IR IO (A(F JF0 I I R IS A

- SHO] &M A7 ST NIG] F.

« SRS INACN A W6 T [Tl I3 T L1797 0ol I |

I (ATH (I g (I ICAR (TN SR PFCACEH, TN IR AT, WMo
CATTOINE T (1Y (TreT & oI (ATH), I 8 WIS # N, AT rorAs [[ez 14T,
IV TN AT, FAALZN A2 FICHF AT [FG G|

SArzAT (Examples):
SHIZATHRN, SIAHINFS FIIF G fRGTST FNTS 8> *SRITS TSHATTHI I

J2& IR I S5 2 [ | G, B, RO T 43 S5 (M0 IN0 S0
SRR G I FAHG I FA AR

BT ORI (29T (21T (GFGP) = [RTYR JRQ N I FIJG | 1999 STA
AYNFONI WG T MR TNy ©F F1, GFGP 7o WY AW 2 FCI ST
AR BIe] AT G 2 FFIRENG I, (QIARNG /D 0NN AN AfoST
PACO TSRS FAO |

IR g wryfIar (Some Disadvantages of afforestation):

« I o PIAY [[IFOF FIG TN G S G NG |

- I 9T (ATT SR ST ST GrIs =1 A, O A6 WoF BHNH 433 NG Hoq IV (®
|

- SRR J@d G AfDF THNIF ATAGH | A MRA Iad G WK THMIFR
TG =

ATFFoF 59 TIZHRT (NATURAL RESOURCE MANAGEMENT):
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HATPOP ST TN T I3 AP0 TANSGIHFN (TOI NN FE ©f
AN T | IS APoF I IR, BN TR2F ARFFFN, T TIZIN, G-
Ay SATF 32 FX, 4N, 2O, WS 8 IV Wool g ofRiwrs IR dhfae
A

APROP TR AN BTN AR50 (o3 IS 41| ST, AGCALT Gy
STV AT BT LI O FHFIN ST G 14T | ZCHFICHIN OIS IGT A4
ARTICNT WS KT IO | ATFOP TN WofFS IR JOICAT |

ZTI‘FQI (Scope)

APROP TR FIZIAN (NRM) IE0O AL ATFOP SN M (GPR IS ([T,
(T~ Y, T, g, 4G, IV, WS, A3 INT BB H 8 ATMG91S | JFANY, g2 ST esfet
BIPIPICHN A FIAISE 2 B NI G BFO NN AR B

BT (Purpose):)

ATPROP TR FIZIANT (NRM) IE0O AL ATFOP S=HNME (GPR IS ([T,
(TN G, T, A, 4N, I, W&, 432 T B & NGNS | JFANY, I8 T me3fe
APIICEN ARFCINS 2 B T NI G OGRS NN A FA|

SEFAT A1H6F 57=°m_(Importat Natural Resources)

(1) IN TNCHI AT, TS, GEATRT AL HE AR BCF, (2) LAV 2 (FSTF G
HIHCGH AR B, (3) TN BIF A8 AT AN I Gy IR FAT 2, (4) TS
NI O *If & (M T *1&1 I @Fg =) [Fg B Tonfm|

- MR | PG, ARIING, G |

« QAT | (O |

« (SF/CCRIETAN | 2056, G|
AIFFOB ST, et |

« AT | Sy |
(TR SR, 2D AN (FI, (5T9)

- IR0 WP | SIFNIA A (F1, MG |

« G| STENT, RICOF OATAIN |
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FARCNES (O (O RTYIT TG TN AF0F 579 | A6 A= ggen=, [
T A <2 ARG 32 ISP T2 [[RIGH N SN FHC© 720 2T | AP 57157
ATFSF TS 2 W6 YN *& T B, M 51N 3¢ 7 B AN Tovy IS 2|

ATHFSF T=PTHF (BFH2 IIZIAF (Sustainable Management of Natural Resources):

ATFOF ST (BFA2R FIZNE W TMRETF ol SN FIZF SIS 8
&SNS ST OITHH HAIIRIF AOITO ST HT | AIPOF SN IREA: AP0
SR AIZIA SR G378 SRR AGH SO G2 Wois SFgIy |

A THT FATS AT FATF G AF G FATS ATAN N TG G~

(Simple Things One Can Do to Help Protect the Earth):

1. Z15 B, SN T2 I A3 FNIZ B | AN TN (HA (A ©F (FL6 (FeI

2. SRR ATHIHT G (FRICIIP
3. fATST & W AfEFs F41

4, Gl SIS THY 1

5. (GPYIR BN BT

6. NS S (FNHIO! BT

7. R ARG g I9=Q FAT

8. G3pIG SR AT

AFATI*ITS HOIT AN (ENVIRONMENTAL IMPACT
ASSESSMENT OR EIA)

EIA O3 2{°f™1 241 ARG AR TN | =G O, EIA I L =T A6 I JHT0
A G T LN I ABIRTS SHAAR AIIHS A S YT FT 2T |

EIA AfF6E=1a Ty @ g °meswer (Important Steps to Conducting a Mining
EIA):

. AT TN EIA-(S N2 = AT 2|
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- Y | 92 RO AT WANNTF EIA-G STHT TNIHR [N eT FA TN WA A4E G0
BFFf RITSAE AANEFR (ST o (|

+ 2O YT 2 2P|
o AU IIZIAANTI

- EIA fRTNG |

- STATEAT 438 TR |
- NNORRI

EIA STFY SR, 75 IIGTF, 432 IS TN TSR ([IRIGT J7¢ LS 8
AR SN 7 TNAF T TRS T G TN 3¢ fNACF 1S ©F S 97%, [Trge
A3% AR FE|

TN GNOTIINCAOT ST, 1998-AF TN STLTIR~#Ne JATBIY G BT AFF S
TNT RIS 2SR eI AT | A (TR AR F925F Q-1 AT FAT 2|

EIA 99 GArza<T (Example of EIA):

JHTH AITIHS SR TN GUIRIY = B0 WA JHD V@ GGAR I
IR BTN, G BTN, 2137 TV, AFHICON [FALS 72 TES Wb PR = H @
TN S ATAGH =S|

EIA 99 ©Ua*1T (Objectives of EIA)

(i) OFIN FAPGT WLAG, ARG 43¢ IMGF Ao BfFe T4, ofigrae
AT G2 YT AT (i) TS A=V Gy ARG AFAS T=F O AR AT A3 (i)
I W ATICHINOGIT 3E 8 (GF32 BHANL AT B GAYS [P TSP 43¢
2T ] |

EIA Af& 1 *rfrsTyR (Stages of the EIA process):
- FINe 1 TF6 EIA ATIGH F1 o R 411

- (FIE | JATT P FOF FAO A 33 'EIA FENG-a [ 31 v o R w41
- BIA TRTG orge =411 ...
- 16 WA A2 AT FAT ..

- Sars 5741 ..
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. T8 (0 FFA |

EIA 93 Sterager (Limitations of EIA):

« ElAs TG BT O LY FA0© FlfAe NARST IATY IR
- (G0 43¢ (GBI HICRL W f{wge|

- ATFR BTN G AF[ONS FI@T |

TEAAIHREE TG FAR O AN 5o Srod |

« STTRIGF SR CFIF FEA |

ARITIHI5TO SO TN el SATRINGSIET LT TACR (FA, (IR (OO TR, Ao
ST, 2PN 1], AT ] TN A TR S|

(FIH AP TP AN NP JFR ST FAEL ALTFHA 72 ATF-STSIRTO] WLIA =RANK
G | (I = eI A7 ST f51%e A1 A G 472 TBIS GF(6 EIA-(S SITET
BTG CHH |

wId EIA (Good EIA):

EIA fRTB0 =8, 5136y, TN a3 INF 28T BH® A2 JATIN SIS A7
MPQETF FO FA1 Bow, (TN S 73 BT, (RN LW, [Py I Ao,
COPRITIRNL ST G, ¥ 573,
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Sem-1 VAC Study Material from Dept of Chemistry

g“'_fﬂxﬂﬁlv?m“‘ﬂ . Global warming refers tothe
| Over the. " Barth's average: surface temperature
'.‘:!_.4 ';:gasses ‘P?sl .Bellturb‘a mainl_y due to .the gmgnh0u§q_
é Pecescae, 23ed by peopie burifg fossil fuels,
S -3-?3‘ for ndustrialization. 1t is seen as &
due f(? ‘:;nm of an increase in Earth's temperature
tions ¢ 8reenhouse effect and connected human
theters; Is in the melting of ice caps and'
es the sea levels triggering tsunamis,
]Eﬂh'h'ita‘ and other natural calatities.
W ?téu hl At Loss: Wildlife conservation is becoming
s Br..becguse their natural habitat is constantly
L :bemg threatened and destroyed."Water pollution

24 "It resul
R f’&ﬁ)[‘e il'lCreas

1¥clones;,

Syllabus of MODULE-III

'??d:gcﬁ"%\aﬁﬁn are the main reasons. for habitat
o | loss! ‘Deforestation may give rise to abundant land
?’ jf"r'hllmans but leaves: animals homeless. _
; Exﬁﬁﬁﬁont Human activities ate triggering extinc-
‘tion on an unprecedented dnd mass scale. The des-
' truction of natura] habitats, environmental hazards,
global wartning, poachitig, polliition. and deforesta-
' tion are some of the leading causes,of this tragedy.
~Overuse of Harmful Pesticides and Fertilizers:

‘iise in food production. To aid this production,
».!_pr@vcr, ‘crops are produced thro.ugh.'-fﬁe"ausri of
atbx.ié.-ﬁcrtilize'r_s: and have extremely poor-nutritional
values to satisfy the demand for food security. -
Yrbanization: Urbanisation refers to the increasing
imumber of people who réside in cities. Urbdnization
Iso: contributed to-a major transition. and
fsparity "in--our ecological® environment: This is
‘anse:urbanization requires large tracts of land to
forested -and then :used for-building-citjes.

[ : . o T .
pptenital problem occurs when; there: .comes a

b W;th a great uptick in population, thérérzis.:-alsn A,

Depletion: The thi'ce-.oxygei’l?-‘:‘-ﬁt?jg’%l‘;
' ozone ring. While oxygen- lends Tife:to;
- 2&: ﬂogzz: ig'a toxic gas. It may be dan)g,efﬁfl.i, :
gixg'?;nh, ,but ozone plays a eﬁtica_d :=func‘ﬁan-,: m :.thel
various ambient layers of the atmnsg:here.-gl-:\i l‘ays
ate emitted by the Sun, causing harm' to -amfn;lg;
- specifically skin cancer in-humans, and 'hencgﬂ?.‘atje'r-,
» harmful; ‘Ozone: is- preventing such UV ..radiamn'
ffom entering ‘the: planet, thus protecting al}';.of-;t;;-
from UV-damage. - = K, | :
Over the years, _h_E)We_,\?er, ‘this defénsive ]‘ayerf‘fhala%
been eroding across the world. A dramatic depletion
- Wasf"di'-séo'\}ere‘df-ba@k' in- the '198Qs ‘due to the CFCs
(chlorofluorocarbons) used in refrigerators and fite
 extinguishers. This'is why production firms are noW
-mandated to produce CFC-free devices around. the
world.

o Ozone Layer

o - Genetic Modification: GM are selected bred ‘crops
or crops that have had DNA directly implanted into
it in order to 'givé:; an advantage to ih:el crop, whether

 that be to sustain colder temperatures, require less
- ‘Water, or yield more product: Usage of fetilizers
~-'and pesticides reduces the: span ‘of ‘soil “fettility.

e Ocean Acidification: Ocean acidification is-catised

- when CO, dissolves into the ocean bonding With
. Sea water creating carbonic ‘acid. The ‘acid rediices
the pH levels in the water. Corél reefs"are Hibmie fo
25% of aquatic life; many ‘of whicti aré Tespanbible:

for the natirral filtration of the ocean and prodiictibit

of necessary nutrients that are vital fof*{ife’ under

the sea, However, acidification isnot 'iﬁag_;gn'l-y-?wﬂiéry‘

threat as there are other human,activities caiising

severe: changes, b i

'_I wefy ‘-II ik

JEEI Lk

rain forest destruction. It is related to not onTIy cnvironménltj
but with everyone that live at the, planet, It effects every,
human, animal, and nation on this planet,

y -or the ‘quantity of the environmental
or indirectly affect everything on earth,

sues. are ﬁéﬁ{’fﬂfﬂs ,R"Of’-'f_ém? “w:?n’ the
ir,, water, soil, noise etc.) thai have .

7}

Human' have! faced ‘poor envitonmental ‘conditions
 of human. interference or mistreatment

throvghout Histoty, but What we'think 'of s ‘environmental
l.sfbbil-'gm@""liecdﬁ\e- moré;: common and apparent with
wdnaialvzaion ‘and urbanizanon. \W'\Sﬁx\k&"&ﬁéﬁ, AT and
Water pollution’ from the. factaries and dense wiban iving
conditons aracted growing Hestion. MIDUPOOUL Ve ey
 centuries, and by the 19605 becomé récognized as Significant
problems. ‘Concern- over air 4nd water ‘pollutior rapidly
spread to a tange of other conditions—soil exdsion, pésticides
. contamination, deforestation, “declining "dnitnal population:

i P )

of edvironmental’ ptabilims now: affect our
1 -\éo'rld.":As:-globa]izaﬁon"eontihues and 'the Barn's
fetubo ges transform:Jocaliproblems into international
““ 'Pmes& e'm_.pmblams now affecting the world are:
MY -a{ﬁuﬁéﬁ: global warming| hazardous: wastes,
. -water pollution, overpopulation and

ozone deplenon; sMOg:»
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and Specieg
Scienﬁsl ag
grﬂd‘uau

and so on through;. the: efforts. of enwronmental
tivists, and, policy- makers These diverse concerns
¥: merged into oenm;ronmemal problems, and the
Earth day in United States and then the 1972 United
Conference - on -the Human Environment in
mﬁj()rqm:l helped . turn “Environmental Quality” into a
i Thational issue. By the time of the United Nation
Jane:-l’:niie on-Envirenment and Development in Rio De
e 1992, significant “Green Parties” had been
®d in Europe and environmental problems were the

Subject of citizen and governmental attention: worldwide.

,a;&\'ll‘ﬂnmentahst a social and environmental movement

dresses environmental issues through advocacy, education
and activism. The environmental -issues can occurs at three
levels local, regional and global.

Local environmental issues: Some major local
environrmental issues are given below. :
M Pollutmn ;i it kaér-ﬁi’épdsél #
- Descruflcaub'n ' ¢W‘§terScar01ty

5 Endangcred Specles A

g £
2]+

ETl\’lronmcntal pollution is- defined as the undesirable |

Change in physical, chemical-and biological characteristics
of our air, land and water. Péllution can be natural or man-
made. The agents or substances that, cause sech changes are
termed pollutants. These changes will waste or deteriorate
our. taw-matcnal resources and the enyironment. Pollution
adversely. affects blologlcal species, including humans. It
damages our. industrial .processes, living conditions and
cultural assets, /

sOthersignificant changcsrbrought about through human
activities are‘changes in the lower atmosphere. ‘These occur

due to the increase in concentration :of carbon.dioxide and".
other greenhouse ‘gases, and the depleuon of stratosphcnc_ _

ozone layer. These. environmental chy curring;o

global scale, are influencing the ait -water; land resources, | ..

blologmal diverslty as well as, human health

TR T ' ,«l{ 7/ ety WY

Wi AIR‘POLLUTION ™

ngradgmon ofjair quahsy and naqu;fatmosphamygon,dmons
constifute piripollution: An iair pollutant may. beia gas,or

_r)‘?\‘

P g ) |‘1“ b

‘particulate; majter (ive, .Suspended ;aerosols co,mpgsgdi,of'

solids and. hqwds)a Congentrations of atmospheric.pollutants

depend miainly onithe total mass emijted into the atmosphere,

apd the: atoespheric conditipns;that affect their, fate and

 Most,of the.air webreathe:is elomental,®, andi N,
| Abam 1 'pexiceptis compased of, other.constituents, sugh. s
cQ, and watsr:vapour. A smalkipagtof this 1 per cent may,
howeyet, beiAir vpllutaﬂfs including gases and. particulate

harmful to life and property.

e

' tants'enter ‘the’ atmosphere' directly from various

matter. Even such @ small concentration. may_

ources of Air POIMEQ!
f air pollution can be grouped tmder
‘(i) Man-made.

The spurces 4]
(/) Natural
Natural sources of aif pallunon are forest ﬁrgs S|

smoking volcanoes, dust storm and decay of organ

Pollen grains floating in air are also- a natural ‘sou

Man-made sources are population ‘&
deforeslauon, urbamsanon and industrialisatio
activities of human beings:release several polluitan
such as ‘carbon monoxide, sulphur dioxide, hydro
oxides.of nitrogen, lead, arsenic, asbestos, radiocactiv
and dust. Anthropogemc air pollutants enter the atm
from fixed, and mobile sources. Fixed sources in
factories, ele,cmcal power  plants, mineral smel
different small-scale industries, while mobile sour
all sorts of. transport-vehicles moving by road, rail-

- Air --pdl-i.}ﬁants- can be classified into two
viz.; ptimany and secondary air pollutants. Prima

Seoondary: pollutants are formed during chemi 'al
between primary ‘air. pollutants and other: tmn
constituents, such. asiwater-vapour. Generally,:
occur in:the presence ‘of:-sunlight.

Harmful Effects of Air Pollution _
\Jl Air pollution-affects. respiratory syste :
+./{"organisms and causes bromnchitis,
"+ canger, pneumonia etc. €arbon ‘me mcicp;k {
“emitted ﬁrom motor \xehloles and c;g@mt{qz :

o suffocatiorr and-death,
L]f)ue to depletlon bf ozone layer UV

! damiage . eyes’ nnd immune Syste
lead to variations in global ‘rainfall,’
-diéfﬁrban'ces"aﬂél‘dWindlitig‘ of global food!
Qﬁ)cpleuon of ozone layer is caused by CFCS Ok

luoro Carbons), which. are used in refrigerakisg
.fire extinguishers .and aerosol sprayers.) | .

~A Acid rain 1a alsoa msult\ of air: ponuuoﬁ
:form mtﬂc acid and sulphunc éc:& fdspecﬁ
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. Also becq
. Bradual ge
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Monumen g 8 acids are called acid rain. Various

'S, build
- Dulldings, and statues are damaged due |

to COITOSIN;
- PRSI0 : '
ine:ya ﬁCl.d present in the rain. The soil
et éld_ia‘rhe cumulative effect is the
ri"i'c:'i “daton of soil and a-decline in forest
neultral productivity,
een. = " '
‘house gases, such as CO, and methane,

pgtrmgum e ‘;'d by burning of fossil fuel (coal,

deforestatj
uon, trap the heat radiated from earth: This

- leads to :
Increase in earth’s temperature, further

WPhotochemical Smog: The classical example of
seoondary pollutant, photochemical smog is formed
in traffic-congested metropolitan cities where warm
conditions and intense solar radiation are :present, .
Photochemical smog is composed mainly of ozone
.(0;), peroxyacetyl nitrate (PAN) and NOX. It is often

' Reactions occl

- leading ¢
Mg to weather variability and rise in sea level.

Increased !
+--ased tlemperature may cause melting of ice caps

and. glaciers, resulting in floodsy/

i‘;ﬁe’ $l:f:lhs and pesticides also_cause pollution.
‘ alll«Otin;:‘bi:‘)ﬂ.e is. dfscharge_d from_ exhaust pipes of

i S, 1s .-h:lg.'hl? toxic, It causes anaemia,
- amage, convulsions and death. Certain metals
cause problems in kidney, liver, circulatory system |
and nervous: systém. Many - fihgicides cause nerve |

damage and death.

called brown air where solar radiation is intense: In

areas or seasons of lesser -solar radiation; smog

formation - is incomplete and the air is referred to as
grey air., Automobile exhaust contains HC and NO,

and, these play. an importan role:in O, and PAN
formation in urban environment, A simplified, set of -
the. phofochemical reactions iavolved in gmog |-
formation is as follows = At B

Reaction occurring inside engingz, | riis
N,+0, > NO
rring in atmosphere:
3 ZNO "-'--02 » ‘ZN“'OZ.'..;,:.. :
UV radigtion  NO, = NO+0,
| ' 0-0‘02 -"> Qg:"-- ] 4;
. NO#0, > NOg#0;
| g+ NO # 0,5 NO, ¥ PAN
§mog ozone may damage plant as well as animal
::;:vzi:ﬁgng diseases ih humans. Ozone, an
efféotive- 0X

faces and
surfaces Several plant species: are also very

cultural 2 pAN: in smog. PANdamages chloro-

susceptible 10

agricultural activity and.

the main damage occurs in leaf, Ozone -

idant, corrodgs the heritagé building
damages marble statues and other/

plasts and, thus, the photosymheticr';e‘-f_ﬁgiency and
growth of plants are reduced. It also inhibits electron
transport system and interferes with enzyme: s_ystems
that play imparmwml*e in cellular metabolism. In
humans, PAN causes acute irritation. of eyes.

7. Hydrocarbons (HCs) or . volatile organic’ carbons
(VOCs) ate compounds composed of hydrogen and
carbon, HCs are produced naturaty during
decomposition of organic  matter. Methane (CHy),
the. most abundant hydrocarbon in the atmosphere,
is evolved from soil microbes (methanog.en‘s) ip
flobded rice fields and swamps. Bengene dnd: its
derivatives, such.as formaldehyde, are carcinggenic
(substance that causes cancer). Formaldehyde emitted
from indoor sources, such as newly-manufactured
carpeting, causes indoor pollution. Some relatively

 reactive HCs contribute to the gemeration of

-~ {L{ gecondary pollutarits. HCs are also generated during
“i {fie butnirig ‘of fossilfuels {coal and perroleum).
e Ly T Tk L TR <

el
-

| @‘%Piati_an-a-Isfilgl_eﬁh.zaifdszzd{ff?airf-:p@llﬂmﬂ-‘?"' .

There are ‘certain diseases which ‘are’ refated to one’s
occupation. These are caused by constant use of certain
substances ‘that srieak into air and then enter our body.
1. Silicosis (Silico tu'{li'grbtfl*o’si"s) oécl__lf'é due to
inhalation of free siliéa, or Si0, (Silicon dioxide),
' while mining. ot working in’ Thdustries télated to
~pottery, ‘¢eramic, glass;  building ‘and cemstruction
work. The workers get' chronié ceugh ahd pain in
_ the: chest:; g - s '
-9, Asbestosis is caused by asbestos, which s used in
- v making -céilings.It is also -considered as cancer
L rcausing @gent. ey oy Tt 0
3. Byssinosis is a,disabling Tungdisease, which is
marked by:chronic coughi-and chronic’ branchitis
-due to inhalation of cotton fibres over a long period
of time. _ '
4, Pneumoconiosis occurs due to inhalation of coal
dust from. coal mining industry. The workers suffer
from lungs problems.

Prevention a'nd"-comr‘ol of Air Pollution

A'ir pollutants can be ga;seo'us or paj‘tibul'ate. Different tech-
niques for controlling these pollutants are discussed below:

(a) Methods of controm"ng gaseous pollutants

/ Combustion: This technique is used when the
* pollutants are in the form of organic gases or vapours.
During flame combustion or catalytic process, these
organic pollutants are converted into water vapour

and relatively less harmful products, such as CO,.
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‘/{ Absorption:

are passed through scrubbers or absorbers. These
Comtain a suitable liquid absor-bent, which removes
Or modifies one or more: of the pollutants present in
the gaseous effluents.

\a(Adsorptlon- The gaseous effluents are passed
through porous solid adsorbenis kept in suitable

containers. The organic and inorganic constituents

of ‘the effluent gases are trapped at the interface of
the solid adsorbem by physical ‘adsorbent:

(b) Methads to control particulate emissions

&"Mechanical devices gencmlly work on the-basis.of

the following :

(@) Gravity:

" down by gravitational force.

(b) Sudden change in d:rect;on of the gas flow.
This causes the particles.to separate out due to
greater momentum.

\/F abric Filters: The gases containing dust are: passed
through a porous medium. These porous media may |

be woven or filled fabrics.

The pamclqs present in the gas are trapped and '
collected in the filters. The. gases freed from the -

gamt;les are. dlschaxged -
. Wet Scmbbem Wet scrubbers are used in chemxcal

mining and:.milurgmal industries to. trap SOZ,

NH,, metal fumes, etc.

/A Electrostatic Precipitators: When a gas or an air

stream containing-aerosols in the form of dust, fumes

or mist, i8 passed‘,b,cmqen,.twp..-elg,pt_md_es,-,then, the
aerosol particles get precipitated. on: the:electrode. |

" e 1L
o ; 2 gos
3 ol
= || ] fre=
G AT slacirode
. Discharge
A pic, W A i."m-.
A = T 4 Ti,
i oiny. ,
§ i ) 0 Y 4 I

ATy

e

Fig. Electrostatic Precjpitator

: In this technique; the gaseous effluents .

In this process, the particles settle

&
1|
|

. exhaust., Automaobile

"blolbglcal or dhcmncal change in water qualit;

:-'/ Sources of Water Pollution

- can be broadly calsegorized into "

| of Automobile Exhaust

I l
ffici in¢ mple, multi-point fue
fficient engine, (for exa

fngmc) can reduce the unburnt HC in auto- enu

Catalytic converter filters in "the vphlcle can Ei e
to nitrogen, reducing potentlal hazards of NO,. Good qu4

automobile fuels can also drastically reduce €lee=
contaminants in exhaust. ;

Lead-free petrol can reduce the load of laagl’
engines operated -with com

natural gas (CNG) have significantly lower
contaminants in exhaust. i
Apart from the above, followmg pracndes &Is’bi'
ontrollmg air pollution. :
" 1. Use of bettér desigried equlpment and
% fuels. hearths in mdusmes and at home.’
" 2. More trees should be planted along. roz
_ houses
3. Rencwablc encrgy ‘sources, such as '&m_
energy, ocean currerits, should fulfill. engrgy
4. Tall chimneys, should be installed fq;u '
dlspermon of pollutants. biatss

(c) Contro

1 WATER PG}LI.UTION

Water is one : of the prime necessmcs of h»fe»ng,
a renewable resource, but its- distribution is Bn
more people making demands: on the resot 3
become a scarce commodity. Pollution m
limited available water unfit for use.

(@Vatcr is said to be polluted when there i

affects living orgamsms or makes water uns

On the basis of their orlgm, the sources of wa
B

1. Point Sources: These include factories, pé
underground coal mines and oil Wwell§isi

to water source. They, discharge polly
into the waten source. ‘But, it is geriera]

to treat the pollutants-before: they en

~ body.,
2. Nonspoint Sourees: They are seatte l
have any specific location for dischy
into a particular water body. Thesa
from fields, lawns, gardens, .gon
logging areas, roads-and. streets, epq
sources are. difficult to monitor, tegula
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- Water: pollutants can be:;

(0 bibiogft:ai (patho

41 gens, SuCh a

(i) Proto%fm‘ algae and helmi.nlths)s Vviruses, bacteria,
ok ::}ii!,n ;lc'ﬂ”(brgaﬁic chemicals :
rna i s S
v like! Ph&tse;lh:ltl;:erg;or PCBS* inorganic chemicals
:L'.' L =y .. u \ ; , : tes; ﬂ“oﬁae Lot o ! ‘
E:) -_ lﬂ;tals like As, Pb, Cd, Hg, etc.) '::E-. also heavy
i) | physical ( » etc.), |
bl glysiipa.l-.mm water from industries, oil spills f
il e, ete), ¢ T
_ These pollutan _
éjvi't}i!ese pollutants are generated by different sources and
Vities, \'fh,;ch_ are briefly described below: .

* Municipal Wastewater: Liquid wastes from domestic

F\ .. i T e 3 ]
*;: ‘F‘?S such as Kitchen, toilet and:other household waste- |
ers. are, in most cases, discharged directly into a river or

q a large water body nearby.

‘-_ Many-‘ri_v;crs in India, including the‘ river Ganga,
‘barmati, Krishna and Cauvery: are,_polluted by

fiscriminate discharge of wastewaters, | .o

ad storm water)'vary according to the nature of land over
‘hich -it: flows. [The runoff-from agricultural land is

iitttaminateﬂw with pesticides and residues of inorganic '

ttilisers. The runoff from urban areas ‘mainly contains
'b"degraﬁab!lci organic pollutants. -Industrial sites may
mtribute to varied types of pollutants, like heavy metals,
ids and vdriousinorg "E*i:oniprﬁﬁﬂf‘.’%’llﬁiﬁége-"%ﬁﬁﬁﬁfs
- the runoff. heavily contamimate.our surface: water and
 jpundwater, 1esources. : 3

" I, Oil Spills: An oil spill is tb'e accidental -discharge of

piroleum in' oceans or estuaries; Capsized oil tankers, |

Hshore ‘oil mining and oil exploration operations .and oil
\sfineries imainly contribute to oil’ polliition of marine
_posystem. _ ) o |

| " In addition to unpleasant aesthetic impact of oil-covered |

pastal region, the death of plankton, fish and marine birds |

i\illa significant ecological effect of oil spills. Oil spills are
o i mmensely harmful to coral reef and can. drastically
?!@lﬂage the marine and coastal biodiversity,

[iffects of Water Pollution
' 1. Due to' water

| iyphoid, cholers, dysenterychepatiti, jaundice, etc
i Donestio sewAge containg ‘pathogens like virus,
|
|

nated watef, therefore, can carry the germs of water-
; borne diseases like jaundice, cholera, typhoid,
I amoebiasis, et Such contamination may make the

'1ik‘_ﬁp biocides, poly-

: Surface.Runoff from Land:" Pollutants in surface runoff

pollution human; beings become
victims of Various water bome diseases;, such as’

m@d;&,.pamitic_.pmmzoa and worms. Contami-

T 'éople, veveluprrEe

~ compounds in waste-water are

2

..s'.'3b

e

water unfit for drinking, bathing, and swm'lmlfl-g,
and even for irrigation. Heavy metal contamination
of water ¢can cause serious health problems: Mercl’xry
poisoning (Minamata disease) due. to confn.lmpnon
of fish captured from ﬂ-g-c'og:tammawd Mifiamata
Bay in Japan, was detected in 1952, Mercury
converted by bacterial
action into extremely toxic’ methyl mercury, vghi_ch
can cause numbness of limbs, lips and tongue,
deafness, blurring of vision, mental derangement.
Cadmium pollution can cause itai-itai diseasel(ouch-
ouch disease, a painful disease of bones and joints)
~afid cancer of liver and lungs.
The presence of acids/alkalies in water destroys the
micfﬁorganisms’-, thereby hindering. the self-

purification process in rivers.

Eutrophication: The sewage waste promotes growth
.6f ‘phytoplankton-in ‘water bodies. Their” excessive

then: ‘deplétes the dxygen dissolved in the
water, Morgover, when phyto-planktons.die, their
puirefaction consuines most of the: axygen content

“of itie water. Excessive loading with futsiénts and

algal growth (bloom)'causing reduction it O, fevel
of water, is called eutrophication. The reduction of
dissolved oxygen and the poisomous industrial

_. Wastes, affect the fish population and.deprives us of
. jone:of our:sources:of-food. Italse killswther animals

| g

 fiving iin-fresh water. _ :
,Groundyater pollution: In India, at masy places

. . the groundwater is, threatened with tontamination

‘due to seepage from industrial and municipal wastes

“and effiuents, sewerage channels and agricultural

runoff . For example, excess nitrate in drinking water
is'dapgerous for human health and may be fatal for
‘infants. It-reacts with haemoglobin and forms non- .
functional methaemoglobin that impairs oxygen
trapsport. This is called methaemoglobinemia or
bluebaby syndrome. ; T AT,

* Bxcess fluoride in drinking' water causes teeth

‘déformity, hdrdened bones ahd stiff and painful
joints (skeletal fluorosis). At many places in India,
groundwater is contaminated. with. arsenid, mainly
from naturally ocourring arsenic in bedrocks.
Overexploitation of -groundwater may  possibly
initiate leaching of arseni¢c from soil-and. reck sources
and contaminate groundwater: Chronic exposure to
gl:senic causes blacksfoot disease. Arsenic causes
diarrhoea, ‘peripheral ineuritis,. and. hyperkeratosis
and also. lung and skin cancers. ‘
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2 Larrmary Trearal
oL el ent: This ph
Se scpardtwn < Ja::gcpd)geal processiinvolyes
| : ris,: followeg \
e . LAV \
-scdlmentanon-' in tanks or clarifiers.
iy Secondary-Treatment: This is:a'biological process
"and is carriéd out by microorganisms. In this treat-
ment, the wastewater iis pumped in shallow

.smbi_lizafion or ‘oxidation ponds, where the microbes
oxidise its organic jmatter. |

.

" The ‘process of s

in release of COZ and formats
id. The sludge is. continuotl
idation. Algae growt m
f the wastewater pmyl

The process results
of sludge or biosol
aerated to further its OX
upper lighted zone ©
aeration by gemerating 0,
Tertlary treatment: This phy sico-chemical pr
removes turbidity in wastewater caused by,

presence of nutrients (nitrogen, phosphorus, ¢ ;
dissolved organic matter, metals or pathiogens
tertiary treatment methods, such as chlotinat®
‘evaporation, exchange absorption may be em f

These depend tpon the required quality ‘of {
treatment. After tertiary treatment, the waa
can be discharged into natural waters, or used

irrigation.

E

(i)

B! SOIL POLLUTION

oil pollution is slow and thus’i

n-renewable resources. There ate -

considered as no
natural and. synthetic: materials that-can adversely:

physical, chemical and biological properties of
productivity. Soil.-poHution is. -extremely; -
process. It may be the. direct effect of:
activities, like waste dymping, use of agn
operatxons and urbamsatmn

a SR PTG SRR mn%\(& \\
where the surface of the earth is dug open’ |
out the underground mineral deposits) cm;.
dcvastams the topsml and contammates ;

' w1th toxic metals and chemicals.
‘e Muni(:lpal Wastes: Municipal wastes mamk
domestic and kitchen wastes, market wastes,
wastes, livestock and poultry wastes, slaugh
wastes, waste metals, and glass and cerami¢
etc. Non-biodegradable materials’ l‘il
polyethylene carry-bags, waste plastic shd'
bowas e m:m"m M@WMM ,j
aceales, ﬂé?&‘tm‘ ana’g[asS bottles, o M‘q '
‘of domestic sewage and host vmls etc, Dmnpan ,
Pltﬂr Ofgdl'li.c Wwaste ﬁg

I ontaminatg “K\R\K\M\\\ YRR

pathegens that can seriously affect human hegg

" @ Agrachemicals: Pesticides and wee;iicxdbs are bel
increasingly’ applied to control pests md we
agricultural systems. Excess i morganic| femhsca

- biocide residues are contaminating the soil cmf'
as surface and.groundwater resourcqs 1In b
. nutrients, like phosphate  and nitrate are wnszt:i
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Organising,

g6,

i solid ' w : .
B Tea astes and sludge. are the major.sources of soil
it E"H‘Hﬂ?ﬂ by toxic organic and inorganic. chemical
compounds and heavy metals. The fall out from ____indlg'strial

' piaﬂts,[can pollute surrounding land. We must keep in mind
that thie particulates of the industrial emissions from the tall
wer Radioactive wastes
. gnd nuclear active fal
! lear explosions also contaminate the 'g__cijl,_.Rgd-io:ié'tive.
. materials thrive in the soil for long periods ‘because they

usuially have a long half-life. Strontium-90, for example, has
half-life of 28 years, and half-life of ‘caesium-137 is
years. o

i ‘Control of Soil Pollution _
Ay il ‘pollution ‘and ‘land degradation
planned urbanisation, - controlled

from: puclear -testing laboratories

: MUoI measures for 0

i -ﬁiwplwe safer land’' use,

il solid ‘wastes from industrics and human habitations.

KRR solid wastes involves: '

I‘ H (i) | collection and categorisation of wastes,

wls | 7 Fl "

£1elitihy " rocovery-of resource’

ELL U1 ates for recycling and reuse, and
(jﬁf)  safe disposal with miiimum environmental hazards.

sludge and industrial solid wastes are used as

ic chemicals and hazardous metal-containing

as bedding material for road construétion.
od for similar purposes. Fly-ash bricks are

Sewage

i ’ { !lls TDx
mnﬂf are used

N y gsh is also U8 : :
_ .béin used for building constructions. Other notable
also M ¢ rid of the solid wastes are incineration

surplus, 0

 itascioa 5
¢ municipal wastes, and medical or hospital wastes. Industrial

Aty T i : : 4
missions, for example, the fly-ash emitted by thermal power -

¢himneys always come back to the earth’s surface sooner of |

mental, activities, safe disposal and mgnagement of ]

es like scrap metals, plastics,

| Land Degradation

.00, BF 2 : .
ods: ! resence of oxygen) and pyrolysis (combustion

in the absence of oxygen). M unicipal solid wastes eontaimhg
bi'odegradabl-e organiguwastes;i can- be StraﬂSfo‘mﬂ}{W' ;
organic thatiure for ‘agriculture. : ST

i
)

{and and soil face severdl problems other than pqiﬁgt:i:?q.
These are deforestation, erosion, flooding and water-logging,
Salinization and unpldnned arbdn development. If sqil
depletion ‘and land degradation’ continues at currerit rates,
it is estimated that about one-third of the arable land will

be' destroyed by the end of ‘the. century.

Soil Erosion

Natiral agents like watef and wind, constantly tend to

remove ' the top: soil and cause erosion. Rain falling upon

the unprotected top’ soil, washes it down into the streams.

Due to the absence of plant covering, eroded soil cannot

hold water, Water- rushes into the rivers and overflows as

flood. Dust storm also causes: soil erosion. The particles of

top soil are picked up in. such quantities .that they form

clouds of:dust. Human beings. also cause soil erosion. The

growing human habitation and expansiﬁﬁ- of urban areas

fead to removal of vegetation. Once vegetation is removed,-
the naked soil gets exposed to wind and water. Tmgifoper .
tillage is another cause of 'soil erosion: Farmers often leosen

POE‘Ve.i‘ plants and the radioactive fall. out from | the top soil for removing weeds and preparing: seed -beds.

They also leave, agricultural fields lying fallow for long
time. These practices expose :the: tagiseil toe the "wind and
. Prevention of Soil Erosion: We camrcheck seil eresien
by, adopting -the. following practices: _

1. Inténsive cropping, and use of proper drainage canals.

2. Terracing on the’ sloping. fields. This retards the

speed of the flowing water.
3. Planting trees ‘and ‘sowing grasses.

_ cause erosion. Vs no
. PR R IO (o ] i

B NOISE POLLUTION .
As a result of rapid industrialization and urbanization duririg
the last century, noise polltition has come to be recognized
as orie of the significant environmental ‘problems faced by
urban areas across: the -worldi This is revealed by a large
number of nioige surveys cotducted-in: differetit ¢ities of the
world. Noise pollution cag-be defined-asthe-loud: disturbing
sound dumped into the ainbietit atmosphere without regerd
to the adverse effects it may have. -

Sound fravels in pressure waves _and‘dfﬁ&'ts--z‘-bur

‘ i

| eardrums. The intensity of a'sound wave is thevaverage rate

per unit area at which energy s transferred'by theswave dnto.
the surface. The sound level is the logarithm ‘6 ‘rétio of the.
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ambien: soung % °f Alexandor Graham Bl When the
€ sound o noiSe?SIIy.ls €qual to the ieferen:;e ﬁntensity
0to more thap l2‘.)‘3‘1&‘-1 18 0 dB. Noise level ¢an range froni'
starts, In Vi’eﬁ of thedIB’ 3t which point physical discomfort
- T Wie logarithmic nature of scale, 10, 20 and

. % CeClbels represent. 10 i
the. threshold %f:te .-..f‘-“-w-:tlmes, 100 times and 1010 times
115 o N 3 ensity, respectively.
Nolse tan dig , .

.-Communication: .t"sm‘_ﬂ" man’s work, rest, sleep, and

pSychulogj'c al" it can"damage his hearing and evoke other
iy H 5 Ph’-.\r'smlogical and possibly pa\tho]ogica]
Vaﬂihbi.li;- lowever, because of their complexity, their
AL Sl ¥, and the interaction of noise with other
Maamsaial fuatock, e i use gl offcts f ol 19

: -ﬂlemsclvg_s to a straight forward analysis.

Effects of Noise
e Intesference with ‘communication
@ 'Hearing loss ¢ '
e Disturbance of _sléelp
e Stress
o Annogange : _ _
. Eﬁ'cctsgﬂwo_ﬁk pcrformancc 5
@ Pain < 3 S 9 Sy '

Traffic Noise Index (TNI)

This index is specific to traffic. TNI isa_bqtter-coifrela'tcd with
annoyance and - irritation‘bécduse ‘we giver'fout ‘time |
weightage to fluctuation innoise: “TNI can”be-répresented

(A

Since, it was foqu{'mqmée was ‘o

L, — Lo is the range of fluctuation of noise, The wide |

- . ey t0 ] fe b 5 .
variations of noise over the background noise are' the prime | -

cause for the flactyation, The term:30 has no, special

significanges it is:gubtracted from,the final value so that the

valye, docs,not. come vezy, bigh,

i ! e
B

gt <SP I SEIE R TR R e ARD) s
L At ol ABODTR1A0 iy 431,006.00 br)

AV b iy e TSR TR
OO o R s BB

1A T AQB

f\ L i .. £ . |
gl st T

way, foypd:y as correlated with- |
background noise, Ly, 80, we have a factor of Ly in TNL | -

B WASTE DISPOSAL I

Waste dispésal, the collection, proccssing, and rmycu&g %

deposition of the waste materials o'f 'humarl_ sucwléy b

is classified by source and composition. .Broadly spe
ither liquid or solid 1n form, and |

waste materials are € -
components may be either hazardous or 10
on health and the environment.

Classification of Waste
We can classify waste as follows: AL
Solid waste: Vegetable waste, kitchen
h-ouéehold ‘waste etc. -
E-wéste: Discarded electronic devices suc
computer, TV, music systems etc. B
Liquid waste: Water used for different ind
tarineries, ‘distilleries, thermal power planits
o Plastic waste: Plastic bags, bottles, bucket, e
o Me:t'al waste: unused metal sheet, metal sctaps
Nuclear waste: Unused materials from nuclear p
- plants d o A
. Further we can group all these types of waste it
waste (Biodegradable) and:dry waste (N on-Biodegradak
“'Wet waste (Biodegradable) includes the followin:
o ' Kitchen waste including food waste of all kin
'. cookcdanduncooked, including eggshells and boj
. Flbwqr}iﬁ’ﬂd"fnﬁt waste including juice peels
" house-plant waste ik
o Garden sweeping of yard waste consisting of it
dry leaves. AT
e Sanitary wastes GG FEEHE 1

0 |

it GTpen,Waste from vegetable & fruit vendors/sh 1‘?;!9

i Waste from food & tea stalls/shops etc. ;t
bihsrwm?i(N&"hwﬂdablﬂ includes the ﬂﬂ]ﬁ
e ' Paper and plastic, all kinds g3

. Cardboard and cartons . ) b
‘o Containers of all kinds excluding :j{;,s;i'}g&nga{i}"hﬁ
hazardoug material . b G

o Packaging of all kinds 1, j”:
¢ Glass of all kinds MNY !
® Met'als pf all kinds i r
o Rags, rybber o S H *’E
¢ House sweeping (dust etc.) | i
e Ashes st 7 ifi g lI?
e Folls, wrgpings, poscos, kst ok
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B ' Discarded e § '

| vz CQ&ea:!ecaonlc ftems from: offices, colonies
g - “S computer diskettes, printer cartridge
i 1and: electronic parts : ges

a | 1sca_rded clothing, furniture -and equipment.

¥irequired by the EPA to 'meet the legal définition of

‘waste. The EPA incorporates hazardous- waste into
ategories. The first category aré source-specific wastes, |
"len‘;@ttd?-éaté'gﬁr'y i nonspecific wastes, and third, '
,q:mal chemical products. Generally, hazardous waste |
;;q that is dangerous or potentially harmful to our. |
m the environment. Hazardous wastes.can be liquids, .
igases, or sludge. They can be discarded commercial
s, like cleaning fluid$ or pesticidés, ‘or:the by- |

s of manufacturing processes. -

{pilarly thére is' “Non Hazardous waste”. There are '
Befinitions of hazardous and non-hazardous waste |
'he US federal governmen, states and industry groups. - | .
partment of Défense (DOD) and The Environmental ?
on Agency (EPA) define waste as “the extravagant, ;

ipi0r needless :expenditure of_“DGD' funds or the

E']! Pot involving prosecutable fraud”..
' Environmental Protection Agency (EPA) defines

I-hazardéus waste as “any garbage o refuse, sludge

|matetial resylting from industrial, commercia],

Pl i s

s of Waste Disposal

bt due, 1o, globalizatio
ae o ot
W

1 ER

e e b R 4 o
| -- on, .

‘atil:'l:;)sl;i (t:ohthe above wastes, another type of waste
.‘_ -'rﬁ'-fiéﬁs'eh Y azgtdol_;s Wa.:ste” may“a_lso be generated

jnousehold level. These include used aeroso] cans.
é’s_,:anﬂ household kitchen and drain cleaning a"gents: .'
! C"ICS fﬂ_ld!car care products, cosmetic items, chemical- |
:"._'-kirli'secFICidesigiesﬁcides; light bulbs, t"utsli:‘ii':ghtsr;r and |
i é& flworescent lamps (CFL), paint, oil;ubricant and |
empty Containers. Waste: that is. consideréd Hiazardous |

sﬁqﬂ iof éE??f)fl;?‘:pmperfy that results from deficient |
i, 8ystems, controls, or decisions. In addition, “abuse
‘|anrier in which résources or programs are managed
‘“s or petpetuates waste and it includes improper _

fﬁai’ﬂffd’#aﬁéﬁﬂ"éa’fﬁent plant, water supply treatment |
/{tdir ‘pollution cdntrol facility and other discarded
lincluding solid, liquid, semi-solid, or eontained

il agriculeur) operations, and.from community

é
!

| «

“this ‘process: is complete, the areas is
© for construction of buildings for the next 20 years.
" Instead, it can'only ‘be used as & playgrqund. :

" Incineration: Incineration is the process of

into nutrient-rich manure

s acity. A layer of soil
However, once
‘declared unfit

layer in low-lying areas acros
is added after.each layer of garbage.

controlled combustion of garbage to”reduce ‘it to
incombustible matter such as ash and waste: gqs.
The exhaust gases from this process may be toxic,
hence it is treated before being released into the
environment. This process réduces the volume of
waste by-90 per cent and is considered-as-one of the
most hygienic methods of waste disposal.:In some
cases, the heat generated is used to produce
electricty. However, some consider this process, not

. quite-environmentally- friendly due‘to.the generation
~of greenhouse gases such as.carbon dioxide (CO,)
~ ;and carbon mopoxide (CO). :

Waste Compaction: The waste: meterials such as

- cans.and plastic bottles are:compacted-into blocks

and ‘sent for recyeling. This process prevents the

- soxidation of metals and:reduces- airspacessieed. this
++ making. .tr_anSpor:tation and, -‘posit;imﬁ‘mg*féasy.'
- Biogas Generation: Biodegradable waste, such as

food items, animal waste or organic industrial waste

.- £ro_p1 fo{;d Packaging industries are- senf ter bio-
. degradation plants, In biodegradation- plants, they

are converted . to biogas- by degradation- with the
help:of bacteria, fungi, or other microbes. Here the
,org-a-n'ic. matter servey 'ia&.-‘fQOd for th:.e mi::ro-
o_rg_gmsms; The degradation can happen aerobically
gfn.th. OXygen) or anaegobically: Awithout oxygen),

108as Is genetated .as a result of this process,

‘Which is used as.fuel,;and the residue is used ag

manure,

: ;l;n;;osting. All-organic materials decompose with
- th. _QO.d SGraps,.yard waste, etc., make up for one
€ major organic wastes we throw everyday The

such as bagterig and ftuigi..

Vermlcomposung: Vermicomp

of USing orms for e . osting is the process

gradation of Organic mater
Worms consume and digest

i n,
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) Desennncmon

?eﬂel‘tlﬁc s therg

and ¢ gm

fauna,_ : lts.elf in &ilt;g?t Process by whlch fertile
Change can: be canseq b d. by losing its flora and
e ¢, hu \Activities Y drought, deforestation, climate
- ess .of . "Smdathn Or improper agricylture. It is a
Place When a. of the land, Desertification takes

am<:ular
biome_ type of biome converts into a desert

Causes nf Desertificatlon

e D“-foresta
i exPanSlonhon Waod °xh‘actlon. and infrastructure
en it. co“::;h as road building and urbanization,
llt,l
ﬁcﬂuon\ .llg to_problems related to deserti-

o © .
: tha'te'g"’li“g ‘When there are too- much. animals
are overgrazing in certain' spots it ‘makes it

difficult for the plant grow back, which hunts the |

biome -and make it loss its former: green glory.

» -Ming":pm'ctice: Some farmers may essentially '
- strips the land of everything that it has before
‘moving the-another plot of land. By stripping the |
soil of its: nutrients, desertification becomes more of |.

a reality for the area that is being . used for the |

- farming.. - i .
Excessive useof !‘e:rtilizers and pesticides

[ B

Excessive use-of fertilizer and pesticides to
" maximize to their crop yields in the short term-often |

lead to significant damages for the:soil. In the long | 5
. run, this may’ turn from arable. into arid land over |

. time ‘and not suitable for=the farming.

‘which groundwater ) is ‘extricted in excess of the
equilibriam yield ‘of the’ aquifer ‘that is pumping or

‘the excessive pulling up of groundWater from -

.underground aquifets.

1 " 'Climate change: It'plays ‘a huge role in dcsertlﬁ- _
A cation.” As 'the days ‘getwarmer ‘and periods .of |

droi:ght become moré frequent desertification
' becomes more’ and“more cmment Unléss climate

- change 1§ slowed 'down; huge “areas “of land will '

become desert. There are:also Some:reason such as
patural disasters, soil pollution; joverpopulation and

i '-‘iEffbcm of ﬂmﬂiﬂeaﬂoﬁ* Farming become next to
. jmpossiBlean ‘drea become desert than it's
impossible to' grow ‘siistainable cfops thers without |

- gpeoial technologies!. Thisi/can cost a'lot of money
to try and do, 80 maﬂy farmer will have to sell thelr

e OVerdrafting of’ groundwater.«lt is'a process in

.-,.mgwwe cansump-tions, mimng etc. causes |

‘approximately 52 million' square km (about 20 millay

also a problem W*M

armPf
letryifﬂ

desert land. Hunger is
in this area the food that this f:

become much scarcef, and peop

hunger problems: _

fe in an area, y

Flooding: Without li .

: ore imminent. Not all desert are drys ﬂmge .
G a lot of ﬂoodmgg, i

wet could experience i
there is nothing to stop the watet frqml
g all over the place.

and goin ;
o Biodiversity 10555 endangerm entsndr#d
species: The destruction of habitats an
: loss of 'bmeh

ntribute t0- 2
not able to adjust & IhF ¢

ditions and may 8 .__'__

cation may also €O

Many species will
environmental con
serious decline in population. .

e Migration: If large area of land that’ are’

used for farming will no longer' bé: ls
farming due to water triggered by globaf W

This results in serious migration movemnﬁa

Deserrtlflcatmn Impacts
1. Farming becomes difficult or even imposszble

area ;
"Floodmg chances: are more
- Hunger ~ because of no farmmg ;
‘Poor quallty of water - i
Overpopulatmn i
Poverty as. a, msult of the above

.9\?1#':4*9

Status of Deserttficatlon in India d

‘e 96 million hectares or close to 29% of, Emd' "'

is undergoing 'degradation. 3

e According to the Governmem S datm rece

presented to.the United Nations; Cumaeptml

Combat Desertification, (,UNCCD}, India qu;

~ ar 5,65 million hectares (mha), of grasskami

a decade, . [y ,

. The extent of degraded land in Imh& ua* am h
- million hectares or:about 32% of Indi’s i

e More than 80% of the country’s degraded i
in just nine states

The Global Reach of Desertiﬂcatlon
Shghtly less than half of Earth’s"ice-free lang - Aok

miles)-is drylands; and these drylands ¢
' aer N
z'orld § poorest countries. The United Nanr smﬁiﬂ
ogramme (UNEP) notes that desertiﬂcatlen has caf affe
| | !
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< TRk 5 BN

3 Vo
/ﬁ% n;nil-?liou Square km

f is 2 major interatjgp,

o establishment of

sk i Cﬁveth
which: inv at right angles o

(14 milliop S
g trees. planted

. 8. Windbreaks,

al concery, ‘lflam\mﬂés) of land and

According ¢
- > 'O the Unjted Nyiis,
ft;mba‘ ,DFSI"tlfiCati-on. the liv'z,d 2t gns Convention to
atfected' by desertification L«

Solutions to’ Desertification

At loc ‘ales. :

bt i Si.lsgzﬁ]c;’ however, desertification is often the result
iineshin nable land and'soil Mandgement. To mairtain
oz g Iprojects, some of the techniques-that may help

' :_I;)e;:::izt:?_?i‘:ﬁ;i‘ls"Quences of desertification in irrigated
EEANEN ~fed croplands, grazing lands, and dry
if‘badlands-include: S

' 1. ‘Salt‘trps, which involve the qg{ation of so-called
: ;vbi’d 'layers of gravel and sand at certain ‘depths in
. the/sofl. ‘Salt traps prevent salts fromi" teaching the
(| sirfacé of the soil and also help'to- inhibit water
j 1 & “lossly i S A
ﬂﬁ’ 2. Irrigation improvements, which can inhibit water
joss from evaporation and prevent salt accumulation.
' Thig technique.involves: changes inthe «design ‘of
f irtigatioh systems to prevent rwait.;:l_‘_ from pooling or
‘| evaporating easily from the 50-5;1,,-., »

b 3. Cover E:rops, which prevent _s__c"iil _érosion from: -_w_fnd
+} | i4nd water, They can also reduce the local effects of
: dﬁyug*‘hti On larger scdlés, plant cover can help
) ¢ maintain normal itainfall patterns. Cover crops may
i bhe -pb‘réﬁnials or fast-growing annuals. .

4. Crop'ro W Y e
" differént crops on the same plat o 13p
t growing seasons: ‘This technigue

t | the produ ’ e
| E i 'ri-n;"ut'rié'fﬂ#‘ removed during harvesting. .

e PR ) I
which is the process of limiting
|
I
|

e

ivity of the soil by.replenishing critic

x

i ‘Rotational grazing,. ol : ,
178 . the prazing pressure of lx_ves.to_ek in'a gweq area,
1 Livestbei arosroguently movel o new grezig aras
| i\ pefore they cause permanent damage to-the plants
of any one area. i |
T which involves the creation of multiple
16 i s o h;h;ihdhnaf'ﬂxaf ‘dppéar as long steps cut
i devels 0} The technique slows the:pace of runoff,
u” ,.into. Mlﬂdﬁs s arpsion and refards overall water
iy loss. | s i ' '

g . o which :involves the placement of
. m: Contour 'b““dianlins the natural rises of a landscape,

!#"-..l' -. and Sﬂll

| '{' i ImGS of sw',l”i

1] !

tation, which involves Ithe_ _altematiqn of

i | Solutiong ot Water Sareity

lines of fast-growing reehr /oy oy rimaril

the prevailing:surface wm‘% g;o's;of o be
sdriven SOk e

used to slow wind-driven 4o es.

used to inhibit the encroachmentsof sand dun

ation, which inyol\{&g;_;he

- 710 displaced by ¢ i
it one of the i Y desertification. by 204 9., Dune stabiliz ek MEROR R ies Of
o Wy € most severe. énvironmental hy S of the plant community living -along ﬁht sides
Wmanity. | challenges facing Th er parts of plants help protect the

dunes. The upp . -the~-mqt..network

soil from surface winds. whereas
below. keeps the soil together.

; : i
R | R .‘12

[ ] WATER SCARCITY
Water scarcity involves water crisis; water shortage, water
deficit or water stress. It:can be:due to physical water scarcity
and: economic water’ Scarcity- Physical water scarcity refers
to a situation where natural water?-':féspurccs-ara- unable to
meet a region’s demand while economic water scarcity is @
results of poor water management resources.

 “Water scarcity is — the lack of sufficient available
water resources'to-meet the demands of Water iisagé within
a région: It already’ 2.8 billion people around the Wworld at
léaét otie month out of every yeat:‘More-than 1.2 billion

people lack access-to clean drinking water.”

Causes of Water Scarcity
o (ﬁveruSe of watet'
Pollution of water

Global warming

Illegal dumping

Natural disasters

Drought

L]

1. S_ustainab‘le Water management: Improving
watet' infrastructiire must be a priority; ‘as water
cons?rvgtiqn‘ and efficiency are key compenents of
sustmable' water managemaent,

Solar desalination and smart irrigation. system are
grz?af examples of clean technology for water
efficiency and control, That ohvipusls' applies even

more to the agriculture and farmi
armin - b
largest consumer of water, g sector - the

Reclaimed water: Rainwater harvesting and’

recycled wastewater al§o atlow -to, reduge, . i

?::: ;as; Pressurps on groundw‘:t;r and :tig;f:::fx:?l
oh _od‘]hsl. Gtounidwater rechiarge, thali aliows
valermoving from:sutface waterto'grovindtvarsis
a wellknowh progessto prévent wWaset I o

o
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ey Apuitude

i —

Awm_-enm & E\ﬂmﬁon:

solve the'-wat'w orisia. Education is critical to

future- water scapci 'IF fflCl, in order to cope with
reform- gl fonn arcity, it is necessary to radically
use to-the gy s ol c_"“SUmption‘ from individual
Supply chains of large companies.

‘B ENDANGERED SPECIES

Bered: species are those animals, birds and fish that

are in immediate:
lmmed:_a-tg danger-or becoming extinct. There may be
many reasons like loss of habitat, pollution, natural disasters

etc. -that increases the risk-of a particular species to become
endangered. ; .

Examples of Endangered Species
1. Giant.Panda: Scientific name of. giant panda
Ailuropoda melanoleuca that means “‘black and white
cat footed animal.” It is known as the bamboo bear,
panda bear or in Chinese.as Daxiongmao (large bear

cat). Habitat destruction is the main reason of Panda’s

extinction. The panda is: considered;vulnearable «of
extinction by the TUCN. Due to the fact that pandas
reproduce so infrequently, it is very difficult for
their population to recover. ?

2. Asiatic Hon: Scientific name of “Asiatic ‘lion
Panthera leo persica. Asiatic Lions are found in Gir
National Park (Gujarat). i o g

Some regional and, global environment issues are given
below: '
1. Global warming.
. 2.-Ocean Acidification
- 3, Aeid’Rain’
. 4, ‘Ozodhe Tﬂt'srpletion '
e Tagts LT

@ GLOBAL WARMING
mgﬁrel!%bi!ié““me‘tf

T ke o g9y il v s Sey o b

The, hasig:Ades, behind:the,gresnbause effiect is.as follows:
ghortwavelengthy high-ensrgy, solar radiation shines from
the Sun.onto; the - Eargh, Sogme, of this. incoming solar

- wavelength; lower-encrgy Infrared, or heat iy

 infrared radiation passes uprinto the a
| absorbed by the atmqsphere. ang veradiated to. gurfac

| gréenhouse gases) in the H

| t_ranspnront to the higher-energ il
the lower-energy infraved radiation. Thus, h ‘*

| Bases aclas a onesway filter, leg i

F1 of .e
3, Sea tu'rtles:--S'cientlfic namea:t; ;1
; Chelonioided. The thost -enldanger . bﬁl e
Turtles in the world are the Hawksbulli 1V

rtle. o

the Leatherback Tu. . ‘ o

4, Rhino: Scientifiic name of Rhinos 18 -Rh":w;ed

' 'Tile Javan Rhino is the most threaten: !
extinction. ”

ienti f tiger 1s

5, Tiger: Scientif name O ' .

of the total nine tiger subspecies, three ar .
extinct, many are endangered.

antheraiti}

Causes of Endangered Animals
Loss of natural habitat
Environmental pollution
Invasive species
Overpopulation
Hunting and poaching
Fishing

Natural, disasters
Genetics

Disease

Solutionsto Save Endangered Species

" 1. Recycle and Buy”:Su‘stainablé-‘praducié'5 Sk
2. Piotect wildlife habitat e
3, ‘I"ﬁ_s'eIl’e'ss"lpesrticides and herbicides L
4. Raise awareness among peo_ple'co save
5..Reduce' youn carbon footprint

6. Avoid plastic .products v i3

: G ol i
radiation is reflected by the atmosphere back ““P §
some, passes though the atmosphere and is ahs@;bhi(ﬁ
heats the air, and about half reaches the Basth's surfac:
surface: heats up and in; the: process S’iVE!Ih;-

o)
. i tmosphere, b
of being. radiated 100% back into space, l“mslnoi

* This phenomenon oceurs because many tc
atmospheré: gye

t
y sunlight, but,trag:

ing. energy i (hefi
the infrared: heay giﬁ'} L

suhlight in but not allowing

[ |

L
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smc r&te Tlus process is crudely analogous to'the way
}ﬂss A greenhouse allows sunlight to shine in, but stops
ch, ofi.the,. longer-wavelength heat from escaping. Even

‘aicold winter day, the jons of a green-house can become
gt,ute warm if the Sun is shining.

Likewise; the Earth’ s surface would be a frozen mass if
ttl were mot for the natural greenhouse effect of the

tmosphére. 'Without this. phenomenon, average global
ﬁeﬂfpel’a’tms might be on the order of ~17°C. Note, however,
thiat with' clirrent levels of greenhouse gases, some infrared
b ‘does continue to escape: In recent Earth hlstory.
belfiatwe steady-state balance has been achieved. that
r;ilgtams the average global surface temperaturc at about
§ i If na heat escaped, the surface would continug to heat
&{i to unbearable temperatures. The perceived problem is
ap_i, duc to inadvertent human intervention, greenhouse
jases are accumulaung very quickly in the atmosphere,

Ri
i ocem ACIDIFICATION

5 per. cen; of all Earth’s water.

F

| ns:stent dccmasc in the pH of the ‘ocean water. Whén
' diomde (CO,) dissolved in the Ocean water, it.creates
somic' acid {H,CO,) and increases the hydrogen ion (H*

: ‘oxxdc by ocean helps in mitigating the climatic effects of
] p. MXIdp emissions, but at thc same time it dlso has

;_uses - ool o

g owmg causes, given below:

mlt' The' ]ndustnal revolution :

| ks 2, ngh;concenu'anon of carbon d1ox1de

k B Bg&mlng of fossil fuels

’L* 4'1; Ceme.nt manufacturmg

5 Changw of land use

|16, . Raisiog of carbon dioxide levels jn the ocean
. 74 R sms Df carbon dioxide in the ﬂtanSphzfe

| ’fLS | O lﬂ.lf’ﬂ'l reactions causing' High. -concentration ' of
| rogen ions s

-Some predict this will lead to catastrophic global

Eﬂﬁh is wawry planet because about 71 pcrceni of the.
oth’s ,suxfaoe is water-covgred, and the . ocean:hold about-

f’ Ocean acxd:ficatmn can be -defined as the ongoing:

pbenﬁratmn 'in the ocean. The absorption of the carbon’

r Occan chemlstry is changing cannnuously due tor

10, Loss of biodiversity
11. -Broduetip‘n'altefatfons of biogas ’ e _
12. Lack of environthentally friendly faws and regulation

Effect on Marine Ecosystems
1. It reduces the concenttation of carbonate, which is
important for building block in, Meawater.
2. Marine animals interact in complex food webs that
may be disrupted by ocean ac{drfwatron due to

losses in key species that will have trouble creating
calcium carhonate shells in acidified watets.

3. It has a huge lmpact on commencal ﬁshenes, shell-
fisheries, aquaculture, recrcatmnal fisheries,
subsistences, traditional shellﬁshencs and fisheries.

Solution of Otean Acidification

e Rcducnng the, use of foss1l fuels
| Increasing the use of eco-frleutly fuels
Use of technology’ for - reducmg pﬁﬂﬁﬁoﬂ b
' Making strict regulations : s
Spreadmg the ‘awareness to thé masses

Promotion of enwronmentally fnendly mimnves :
. Use of Gco-cngmeenng

I ACID RAIN

Acid' rdin_is an env’ironmen’tal problem’ that knows no

'boundancs Increasing acidity in natural waters 4nd soil has

become a global concern. Atidification and climate change

. are interrelated, as the sources responsible for acidification

of ‘environment and green house gases are-same: -Normally
unpolluted rain water is always slightly acidic, because. Co,
in atmosphere dissolve in it formifig carbokie ‘acid H, CQ.,.
The pH of unpolluted rain water is abeut5.5-5.7. But due
topresence of SO, and’ NO, gases as :poltutants in the
atmosphere, the pH of rain s fumsher lowered. Often as low
as 2.4 and this type of pmeimla&on m generally ‘referred to
as acid rain.

The term acid rain was first used by Robert Angus in
1872. Literally it means presence of exoessive 4cids in rain
water. Acid rain is in fact a cocktail of mainly H,SO " HNO
and ‘HCl. H,50 is the major contributor (60—‘?{‘]%), HNO,
(30-~40%) and HCI1 is the third contributor. These oxides
may travel long distances in the atmosphete and under go
several physical and chemical transformations o' produce
more' hazardous substances; which may’ fall on eaith with
rain, Once these dXide have fallen on earth itis difficult to
remove them.' There has always ‘been some acid in rain,
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coming from volcanoes,
But acidic conc. h

200 years, And

to human activities, such as burnmg of fossil fuel,

automobile exhaust - domestic  fires :and-jpower plants
emissions. &

swamps -and:planktons in the oceans.
as increased, many folds during the last

Types of Rﬁ&‘kﬁln :
1. Wet Acithhm Acid rajn in the form of snow, dew,
._feg, lmst frost represent the wet form of deposition.

3. Dry Aeld Rain Dust particles containing sulphates -

. and nitrates settled on earth is called dry deposition.
B iHowever wet acul rain is much more common. Every
source of encrgy that we use be it coal, wood,

‘petroleum products has sulphur and nitrogen. Those

two elements , When burnt in atmospheric oxygen are
converted into their respective oxides (SO, and NO,),
which are highly * ‘soluble in water.

Adverse,iffects of Acid Rain .

1. Acid rain causes extensive: damage to: bulldmgs and
stmctura] materials such.as marble, Jime stone, motar

- & slate. Lime stone is attacked rapidly for e.g. Taj
Mahal in Agra has suffered a lot due to S0, and

Sulphuric acid or other pollutantsfrom Mathura
Reﬁnery

2. Acid rain is contammatmg portablt ground water'f '

Mwith toxic £ompounds, present in it. These, toxic

. ‘compounds ieoxerﬂlﬂ;o the man’s body. and, play-

. Havoc with human ;esmrgtoxy, nervous, and dxgestlve
system,

3 r-Amdﬂraui Iproduces tho ac}dl.ty of the lakos and
- rivers which kill, ﬂshes, algae, bacteria: and aquathﬂ

+ system,, gets, col:!p,psed,

P A

4. Acid rain has become a: wg«mat threat no Bmﬂsh”
" Envitenment Much:of the falling snow in the Britain.

is now highly acidic and if it does:not melt it may

“turn into-a-pollution time homb. The acid rain: in a: |

nut shell effects aquatlc as well as terrestrial eco-
_ system

Control Gf Ac?d Raln

We have 0 adopt and. enforce -some strm measutes to
reduce, vehicilar emissions contajning nitrogen oxide and

~-emissjons from power. gtations confaining,S0Q,. Shortterm

congrol. of acid. dfpomlqn problem. can. be achieved by

usiig Jlime. New. York has . ‘beep: liming,it's. lakes, ponds,
since 1959 but liming is Possible only. for.a fow lakes by,

observing that Whﬁther it is egonom:callyl_ﬁeaslh_le. to.lime

ﬂlere s no ‘doubt that this increase is due’

| atomic oxygen (Q). The atomic oxygen may then' éﬁgﬂb
- triatomic ozone (O,). Under natural conditions, ozbh&‘”:e’* 3
- only formed-in the -atmosphere; but it is alss rem”ovad

| various reactions. An ozone molecule can abooﬁti‘ Uy

- then either recombine wuhi an’Q, molecule tg fcuﬁfe

. ozone destruction,; sue,h that;the stratosphere always:conts

- preservation of current forms of life on.the Bapth's! surf;

~ is commonly divided into two bands: UV A has waveleng

or

-~ billionth of a meter or approximately 3 93, | 110;-!
 and the higher- energy UV-A has wavelengths Jess #1@!1» :
- nm [sometimes the very shortest wavelength UVMP
UV-Cas in Fig,], When.an ozone molecule is, hltgby.

;‘ pl}otodlssocmteb into O, and O while. gwmg oft‘

the whole lake. It takes: around. 40 dollars per acre ifi
manually but if done through helicopters the 208t.6
out to be about 200 dollars per acre. People shiould e,
more aware about the harmful effects; causes audtpr@m
measures of controlling acid rain.

Wi OZONE DEPLETION

Ozone In Nature

Ozone (O,) is an important component of the stratosp
Ozone oceurs in scant amounts between about 10 angd
km ahove sea lcvel and 13 most strongly concenirate
altitude of 20-25'km thé ozone layer. Ozone is fot ed
the stratosphere (See Fig.) when high-energy ultrayi
(UV) radiation splits normal oxygen molecules '@

with 'a standards’ diatomic -oxygen molecule (0,) 2ot

radiation and split into O, and O. The atomic oxyge

once again, combine with another atomic oxygen: to
diatomic’ oxygen; of combitie with some other. substan
the-stratosphere. In tiature, excluding human m!erﬁme_
dynamic equilibrium exists ‘between ozone producu’ér;_

a small amount of ozone: The:amount of stratosPhomé 02
is o small.that if it, were-all brought down to séa I
would form a. blanket oxvex the surface of Earth op}y;
inch thxok,, )

A

—-—v o+ +
High—enorgy ,oxyqon aOiwm Qxygen'| | Oxygen: tw * 102
UV radlation molecule aloms atom ‘molecule . radiation . me

Flg Schematic representation of the formauoﬁj
Stratospheric’ ozone

e

Nevcrtheless, this stratospheric ozone is eosenmhl‘“ o i

The ozone layer acts as;a shield that, absqrbs; ttmlpgié
dangerous UV-B radiation (See Fig.). Ultraviglet. mdm .

320 to 400 nm [nm = nanometers; 1 nm = 10%m

lll

b ,"'

B wavelengths, it absorbs the radiany ene;- y

li,__
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k‘ﬁ‘ﬁ'ﬁ UV-*B radiation from reaching Earth's surface and
tauses: a temperature inversion in the stratosphere that
elp ‘-'tﬂ‘. maintain relatively stable climatic conditions on
#d:near the ground.

(L §
thdugh the- words trash, garbage, rubbish and: refuse—
often used as synonyms in casual discussions, each has
iffeteént and specific technical meaning. Trash refers to
figis dike' old paper, newspaper, boxes, cans, containers,
ind so on— generally, objects that are “dry” and nonedible.
Garbage refers to “wet” discarded matter, such. as old food
teémains, yard waste like grass clippings, dead animals,

qh, as the viscera of slaughtered animals), and so on.
Senerafly; garbage is edible and was often kept separate
rom! trash in the past so that it could be fed to pigs. Today
%‘i‘%me types of garbage are- useful for compostmg 'Refuse

fdebris;such as old boards, bricks, cinderblocks, ‘beamns, tar
paper, shingles, and so°'on. Ultimately, all of these-sorts- of
asiu‘tib:sh ‘are” i‘indmg their way ‘into our modem landfills.

r'lf'

Seﬂl.d Waste

a1l 'solid waste; but 50 too are: solids; various- semi-solids,
i rtfqmﬂ&, ‘aid.even gases that result from-mining, agricultural,
& binhinci‘cia'l and industrial ‘activities. ‘Often substance such
f’ as llhlu1d§ \and gases are confiried in solid containers and
. 1disposed of with more conventional solid wastes. Sewage
efﬂucnt and wastewater from commercial enterprises,

| the water 10 form sludge, the sludge is usually treated
. as a form of solid waste. Solid: waste may be divided into
| {WI broad categories depending on its origination :

busmesses and private homzs) and industrial solid waste.

l.-:quid Waste

Lqu*d waste can be defined as such Liquids as wastewater,

ﬂ"ﬂﬂ are hazardolls or potentlllly harmful to human health

!
I
!
‘[ fats 1p;ls or grease (FOG), used oil, llQuids, solids, gases or
[ 4
I
| or urc enwronmem They can also be discarded commerical

leftovers from meat packing operations and butcher shops.

technically: refers to both frash and garbage, while rubbish
includes not only refuse but also construction and.demolition

Snllti waste, “Materials (non liquid or'gaseous) which are :
" “mainly generated through anthropogenic activities and -are -
‘discarded as useless or unwanted ate called' solid wastes.”
| Centsinly, household garbage, trash, refuse, and tubbish are

. prgenizations, and private homes. are not solid,waste, but -
pﬂge wastewater is treated and various residues are. removed '

.t mupicipal solid waste (produced by various institutions,

chemical wastes, etc. These are in the form of di

produots classified as, “Liquid lndusmal Waste” such s
cleaning fluids or pesticides, or the by-products of

manufacturing processes.
The improper disposal of waste water play a role-in:the

_conitamination of surface water, ground water, and theisoil
' thereby posing healtti problems. Thése phenomena persists

ox developing countries and affect @Imost eVery one.

In our country, today, all wastes even in Iargc cities
like are drained to the side of roads to ultimately j join small
streams of rivers to flow down stream causing water polltition.
All the wastes drained in water ways depends on the winter
rains for cleaning. \ :

There are someé household sewage (liquid dung,
domestic wastewater, etc.) generated from kitchens, toilets,

barnis, and other domestic areas.

If houschold, industrial, or commercial wastes are not

- properiy disposed, then the disease problems caused by

pollution:will still- remain to be persistent in the environment.
The d:sease commonly transmmed through water sach,

. 4s Cholera; dysentery and typhoid are waste-related. Ifwaste

was safely dgposlted ot treated and: dispesed most of the

. | -water -born’ diseasgs would have not been a probnlem.

Classiﬂcat?ons Liquid Waste

Waste water or sewage: that are generated from a home or

;community. including: toilet, bath, laundry, lavatery, and
‘kitchen-sink, wasteg, and’ surface run. off .may be classified

into.four. These afe :

Sanitary sewage also.called domcsnc sewave contains
human wastes and wash water from homes; public building
or commerical and industrial establishments.

Industrial sewage is the used water from manufacmmg

processes, usually carrying a vanety of chemical compounds.

Storm sewage, or sthrm water, is the surface run off

"caused by rainfall, it carries organics, suspended and

dissolved solids, and other substances plcked up as it tmye}s
over the ground.

| Biomedlcal Waste

Hospital waste is generated during the diagnosis, tmatmam
or immunization of human beings or animals or in reseagch |
activities in these fields or in the produgtion or wating ,af
biologicals. It may include wastes like sharps; sq,\]g\q% i

disposables, anatomical waste, cultures, discarded medicine:

syringes, swabs, bandages, body fluids, human gﬂmﬁm
This waste is highly. infectious and qan h@\a‘ e

&Bﬂa} uumvm»-so
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to human health if not managed in a scientific and
discriminate manner. Most biomedical waste generated from

health care facilities are at present, collected without -

segregation into infectious and _hon-infectious categpries
and. are. disposed. in municipal bins located either inside or
outside the f;acili.ty premises.. Sanitary workers pick this
waste from here along with MSW and transport and dispose
it at- municipal dumpsites. Since the infectious waste gels
mixed with municipal solid waste, it has potential to make
the whole lot infectious in adverse environmental
conditions. |

Moreover, biomedical waste also contains sharp objects
(scalpets, needles, broken glasses/ampoules, etc.,) the disposal
‘of which poses a risk of injury and exposure to infection to
sanitary workers and rag pickers working at these dumpsites.
Since most of these dumpsites are unscientifically managed,
the chances of pathogens contained in' infectious waste

becoming- airborne and getting released to nearby water

bodies or affécting the local resident population. Biomedical

e Take immediate action for the segregation of the

biomedical wastes at source. \

¢ - To go for advanced -alternate -technology like®

‘autoclaving for the treatment of
at source. - e :
To incinerate the pathological-waste alone.

e To go in for a common treatment and' disposal
facility for the biomedical wastés that must be
located away from any habitation and water bodies.

Hazardous Waste

‘The term hazardous waste does not have an exact scientific

biomedical wastes

-

definition because of the wide range.of properties that can '

make @ chemical, ‘a threat to public. health on the
cnvironm?m. Some of ;hc_ hazardous effe';:'ts of chcmicais !
include short-term toxicity to ‘humans, loﬁg:térrﬁ tox"iéity to
bumans, eco-toxicity, flammability, explosivity and
corrosivity. Further more, each of the thousands of chemicals
used by industry is characterized by a different ciégree of
hazard for any ong of these characteristigs consider one -of
these, shor_; Ierrfl, toxically to humans. .Fc.}r .thbds;nd; of
chémicals that are potential hazardous wastes, » range of
short-term toXicitiés-may be found. For example, exhosure
to-a fow mm-i of-one chemical may cause death of the
avb;ﬁgc”'ad.u;l} At .th"" other end ‘of spectrum, adult may
su_mvt aﬂfr ingesting Kg of a different chemical, Between
“Winc o ext,rlemlas' u”,’{‘ gradient of toxicities for each'of
the thousands 'of 'different ‘chemicals. If the definition of

ha’zm. rdous waste "i? based on_iﬁai'ﬁe--’foxicity. would of dose

“which means that the' hard discs can not be upgrade
“new ‘technologically imiproved models hit the market ‘mem

of 1 mg provide the definition of ha_za:dbus? Should SJ:.
be the standard? The same case may be made for ollig
cts, such as chronic’ toxicity i

i
ke e
A

characteristics and effe
explosively. .
Due to difficulty of quantifying the detr_.jm__
chafacteristics of chemicals, hazardous wastes are typics i
defined by government regulations — a procedure’ that i
no means perfection without controversy. Norethe _'
commonly used general definition of hazardous waste is"%}
waste that, due to its chemical activity or flammali
explosive, toxic or corrosive properties, is likely to resultiy
danger to human health or the environment.” i

Electronic Waste

Electornic waste (E-waste) means discarded electro
devices. Televisions, telephones, airconditioners, w§
microwave ovens and computers etc. are included in E-wastg
The E-waste is often hazardous. b

Electronic waste-is toxic in nature as it containg:
metals such as lead, beryllium, mercury, and cadm
the circuit broad of computer, lead and cadmium s used
lead pxide and cadmium. in cathode ray tube (CRT) momitops
_mercury in switches and flat screen monitors, cadmnn‘n
computer batteries is used. ik T S

‘At present, . Indian use about 57 million PCs,
~million mobile phones and. 289.5 million televisions. Sepi
these goods will enter waste streams. Already about [.94
million. PCs become obsolete in India annnaiiy, :,.;f
manufacturers and assemblers alone are creating about 10 S0
tonnes. of electronic scrap-every year. Secondly, most
trashed. in the industrialised world find their way ihto of
backyards, as recycling.or donation. ' P

E-waste is a problem both at the manufacturers end. af
atl"-the' 'user level. Computers are not designed for recye
For instance, ‘the new-PCs have most operations in-b

B-waste 'is ‘generated. Manufacturers also' fail ‘th g &
responsibility for their product. Once the Mdﬁcti ik 1
disposal becomes the headache of the customer or user. Hal
some industrialized countries, manufacturers run, reg m i
programmes, but in fact, 80 percent of what js Wy

1 . . .M i ¥ i....
recycling in US is actually exported to Asia, Sivarert

#

E-waste management is poor while . U
the rest ends up in landfills, where it u;:::};;;: i:I f;:yuf ’
pla:stic and stea! casings, circuit boards, glass: tybes ;p&
resisters, capacitors, and other assorted parts. ‘Thér.h l My
metal dumped in landfills contaminate the ground w::iq '.
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i CLIMATE cHANGE AND ITS SOCIO-
"' ECONOMIC AND POLITICAL DIMENSION
‘Climate change occurs when changes in Earth’s climate
SYStem. résult in pew weather patterns that last for few

decades, and millions of years. Over time with rising levels .

of pollution, a stratosphere layer around the earth which
p?"‘f-d_ts the earth from yltraviolet rays from the sun bears

the consequences. But due to pollution, the ozone layer has |

Started depleting.

~ Through black holes in the ozone layer, UV rays reach
the surface of the earth resulting in many health-related skin
problems. Ozone depletion has also affected the Arctic and
Antarctic regions resulting in large-scale melting of glaciers.

There has been increase in the temperature; our seasons

have beén altered due to pollution and ozone layer depletion. :

Infrared rays (IR) from the earth get trapped into carbon

dioxide (CO,), methane (CH,), nitrous oxide (N,0) water

vapour, and chlorofluorocarbons (CFCs), it'then increases
the heat and thereby the' temperature of atmosphere are

known as Greenhouse gases.

 Greenhouse effect is rise in temperature caused by these
gases. It is leading to the global warming, it will have
serious implications on both terrestial and aquatic life.

.., The causes of climate change and globa] warming can
be natural like volcanic eruptions which releases gases into
the atmosphere or human activities like industrialization,
urbanization, deforestation, ovefutilizat_jon of resources, and

80, on. . The climate change can be the outcome of the -
. prosperity and progress of the developed nations.

Initiatives by Indian ‘Government to 'Combat .

| Climate Change

A number of new policies and initiatives in various sectors
Jike e-mobility, waste management, .renewable energy, green

| transportation, water, afforestation, etc. have also
' introduced to minimise the impact of climate change

number ‘of initiatives to combat the chal
rehange. Some of initigt-ives of Government of India

been

'~ In the recent past the Indian Government has taken
lenge of climate

“include :. -

1. National "Action programme f, Combat Desertifi-
cation ' |

Natio'n:fl Elﬁ'cu'ic'Mobility Missi
promoting use of hybrig and e

34 India’s _Nationn_J Solar Mi
. dioxide emissiong

on Plan 2020 - for
Ieclﬁg vehicle

5810n ~ for reducing carbon

4, National Action Plan on Climate Change, (NAPCC)
comprising the following eight plans.
(i) National Solar Mission ;
(i) National Mission for Ep'hanced. E_nqr.gy
Efficiency - 5
(a) Perform, Achieve I’and'-.Trade'- Scheme
() Matket Transformation for Energy Efficiency
w Bachat-Lamp, Yojana
a Super-Efficient Equipment Programme
(c) Framework for Energy Efficient Economiic '
Development ‘
(d) Energy Efficiency Financing Platform
(i) National Mission for Green India
(iv) National Mission on Sustainable Habitat
. (v) National Water Mission
(viy National Mission for Sustaining the Himalayan
Ecosystem e o i
- (vii) National Mission on Strategic Knowledge for
Climate Change =~ "~ ' -
(viii) National Mission for Sustainable Agriculture
5. Launch of Indian Satellite to Monitor Greenhouse
" Gases by ISRO
6. Indian Network for Climate Change Assessment
(INCCA) -.a netwérk of research institutions and
scientists ' . )
7. State. Action’ Plan on ' Climate Changes (S APCC)
8. Development of ‘Solar Parks on canals

9. 'Hi'malayan Glaciers Mdnitprifa_g Programme — to
rnon_itor _thp Hir_nala-yag glag_i_ers

10, Clean (Energy Fund pfé-moting clean "'teehnologies'

11, Intensive Afforestation for using as C&fbpn sink';:.e.,
to suck and store carbon dioxide from atmosphere

12. Doubled the Clean Energy Cess on Coal ‘

13. Using renewable sources of energy more than non-
renewable sources '

14, Swacch Bharat Mission
.15. FAME Scheme for E-mobility

16, Teaching students about the Environmenta] Issues

in schools
17. UJALA Scheme for embracing ene\. T

18. Pradhan Mantri Ujjwala Yéi-an ) —
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19,
20.
21,

22,

We know, that" pollution is the addition of unwanted |
substances in g concentration. that has an adverse effect on

Star Rating-Programme ‘for Buildings

Launch-of National it Quility Index

Labelling equipinient with” their energy saving
efficiency (star rating) . '
Ultra Mega Solar Projects - to promote use of
Tenewable energy = . '

organisms and the environment and the unwanted substances
In-a concentration s called Pollutants.

All -POiluténté_hive an adverse effect on h_t(man health,
The impacts of air and water pollutants alongwith radiation,
- s0il and noise pollution are given below:

Major Air Pi;r'ilutants

Carbon Dioxide (CO,): Carbon dioxide is one of
the major gases which contributes to dir pollution. -
It is mainly produced during the combustion of fuel

in"power stations, factories and household. The

increasing CO, in the atmosphere is likely to have

- the following effects :

o Afise in a-tmosbheric temperature’ of global '
warming due to'the greenhouse effect. Also causes :

climate changg. _

'a Redneeﬂ"-produeﬁvity:-oﬂhe-marine--ecos&stem:

Water in the oceans would be more acidic.due to
increased concentration of CO, in the air, which -
dissolves in the water. '

o Due to G-lobal'warmih.g: Incréased surface |

temperatiite Would cause melting of ‘continental

and ‘mountain glaciers and’ thus .would - cause”

flooding: of coastal areas of some: -countries.
Sulpbur Dioxide (S0,):. Sulphur ‘dioxide S0, is '

produced by the buming of coal in Ppowerhouses

- - deterioration-of buildings,
sulphur dioxide in the ‘almosphere. dissolves in '

fossil

and automobiles. It causes chlorosis.and necrosis of

plants, irritation in eyes and injury to.the respiratory

tract in humans, responsible for discolouration and |
A high concentration of

raindrops to form sulphyri
rain.

Carbon Monoxide (CO): Cart

on monoxide (CO) is
produged as 8 result of incomplete combustion of

els like’ci;la'l. Petroleum and wood charcoal,
Automobiles using dies¢l and petroleum are the

¢ acid ‘which causes acid |

23.

24,
25.

26.

* automobiles, factories.and aircraft, They r

 irritation and skin cancer in human beings

. bupning of coal, kergsene, firewood, cow

than carbon'dioxide (CO,). It is a 'pois

I
‘Domestic Air: Pollutants: Smoke from (¢} =_.

" these pollutants causés suffocation’ eye.

Use ‘of Ultra-Modérn: Super: Critical '€ )
Thermal Powgr: Teehnology 'S
Cleaning of Rivers |
Atal Mission' for’ Rejuvenation & UﬂmiI
formation (AMRUT) ~ for Smart Cities "
International Solar Alliances (ISA). b

major sources of CO' which get aﬁ'dggc[
dtmasphere. ‘Carbon monoxide is more da

which' causes respiratory problems. When it
the blood-stream, it replaces oxygen due tbﬂ
affinity for haemoglobin. It also causes he
giddiness and interferes with the normal
the heart. = e
"Fluorides (F): Upon heating, rocks,
-minerals that. contain fluorides, give out
fluoride gas. This is an extremely toxic ga
causes serious injury to livestock and catt
Oxides -ofmtmgeli_:. A few oxides of n oge
as nitric oxide. (NO), nitrous oxide (
nitrogen dioxide (NO,) are produced by!
processes as' well as from thérmal po

‘oxygen-carrying cgpg'city of blood, ﬁa'y

Smog: Somg is a mixture of smoke, dus
and small drops of fog. It'may causene
develop-a.white coating on the. leaves (silve;
plants. In h'u'maq:'b'eings and _qgi_q;als,."s :
cause asthma and allergies.

Aerosol Spray Propellants: The fine |
suspended in' the air are called acrosols.: 3
contain chlorofluorocarbons (CRCs) an e
carbons used in refrigerants and aerosol taj
cause depletion of the ozone layer, .|

Biri; cigar and other such objects using
tobacco, burning of coal, firewood, cow dub:
and kerosene. are. major domestic poliy
common pollutant gases emitted during the!
ete. are carhon mongxide (CQ), carbon q'xq _
and sulphur dioxide (SO, The poluioy |

diseases and low visibility.
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’ "ﬁpacESQ:Qi 'Aéi;' Pollutants

or-
hﬁ Eﬁfecm of' air pOIIulants on human hcalth plants, ammals are given in table be
thair nourorcs and offucts

ﬁ%ﬂix‘h&a‘

Eaubon cumpounds (CO andgi

@0‘)

B.omt major air pollutants,

-} ‘Autemobile exhaust, ‘buming of

low.

- Raspiratory prnblem Greenhouaé eﬂ‘eot

warming and dlimate cHenge o,

gobal |

an.

$ujphur compqunds {so and H S)

coal and wood
Power p!ants and refineries,

"Respiratory problems it humaris:Loss of
‘chlprophiyll in plant, (chlorosis) Acid rain

I‘iﬂ

Nmsﬁn Jﬁoqpoums' (NO and N,0)

volcanic ‘eruptions
Automobiles exhaust .atmospheric
-'reactlon .

and non-metais)

Tlrritation In eyes and lungs ‘Low productivity
. -In plants Acid. rain damagea material, (metals

Hydrocamons {benzena ethylena)

Motor Qeﬁlcles and petroleum Industries

~ Respliratory problem Cancar—causmg propertres

| SPM (Suspended parﬁculate matter)
gAny solid or_liguid particles ;

uspended ln lhe air. {fly -as|

Guét: Iead) e

Thermal power plants. construction

i actlvltlas, metallurgical processes
| .and automobiles ;

Poor.visibility, breathing probjems; ;..

Lead ‘Interferes with the development - of w1
blood cells: and: causes. lung: disease and cancef
‘Smog (smoke- + fog) formation leads to poor
---visibmty and--aggravates asthma In patients

~itilaas (Coﬁen wool) g

Qpaﬁts of Water Pollutants ) ' _ | ~ becomes. deoxygena;cd and poisone s: thus, canno{%
: : \ support aquatic life et ERLTRS
ver, lake and seawater may be polluted in- many (WaYs:.. . Ingustnal wastewater contammg several chemical
ile Industrial wastes effluents from -urban:.areas’ | Lo .pollutants ‘such as’ calcium, magnemfm"‘samorfdek‘
conLammg a high concentration of oil; hea,vy mc!:als: ' 'su}ph1de, ‘carbonates, mtrates, nitrites, Heavy métals
,and, detergents. ' R Nald. radidactive waste from the. nticlear fedctor! -
Domestic sewage discharged.into rivers: fmm?area& . '@ Chemical’ fertilizers,” pestncndes'“ 1mé§ﬁérdss,
£ lqcptead on its banks. ¢ " herbicides ‘and plant remaifis.”
?p Mirierals, organic wastes and erop -dusting’ from ‘e Excretory wastes of humans and atiimals ‘th ‘water
71 agricultoral “fields” with ‘phosphate: and mtrdgen boides. Disposal of urban and' mdustnal was&dféttér
' . into water bodies. . L eoetalo s

fertilizers that féach lakes, rivers ard sea (water

v, disturba

he bcdifys’,'tiim- due ;tlc"n‘ w._.at'ér polluﬁﬁ_ﬂ" A

Agrlcultural fertillz.‘ers _ >
sewageé manure ' e

§ iant_; ;_-p.utrlén'-

Sewage, ‘paper mills, 'food
- |:processing wastés - !

Oxygen dgﬂgigncy- e

Eﬁaath of 'ﬁsh .

“Power plants and industrial cooling

MR I

‘Thermal discharge

T - '-Leakﬂ'ﬁa’--‘fﬁbm pi'l';hi'ps gresra

| Death of marine life due, to nonevaltability
;9f, oxygen dlssolved in wager

gt g

X In| ag;naulture fertili

“'8ou

gt

A e R

NG T N T [kt
N S

ndusir!e'l ‘waste

‘Nervous disorders kldney fal'ura‘

b_ood pol&olng i

1zers and pcsnmdcs are w:dcly used Their excesswe u*se for- mereasing agncultural yxeid has
hﬂ plwnomcnon of -eutropliication-and bio-magnification.
Some wltor poimtnnts. their sources and effoct on human health

"Thdustial dust

Affects central nervous system (CNS), Affects vision

e

T -

™ Industrlal discharge’

"| “Affects; central nervous system and peripheral nervous dyatam. kwnav
fallure, muscles and limbs, blurred vision ST

oy

[ industrial disoharge

‘Respiratory . and skin, cancer, nervous .qisorder

BRI

Aerosols, Indystrial dust |
Industrial discharge

diseases

LELE

T Redioactive_wastes _

A d

.Slsll;l cancer, Leucoderma.. | . . o

&VMH Tharium, GesluT”

i
L

5t
L3

L

~ Pulmonary disprder, dermatitis. kidney disgrders, pulmanary, and MQ]M&: i
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Im
Pacts of Pollutants (Nuclear Radiation)

acha::(J|ns Smitted by nuclear substances of wastes or from
radiatjo s ;er Plant or an atomic explos:on cause nuclear
‘Very long eudea" wastes continue to- emit radiation for a
(Sr-9¢ 0) a:f tiod. Radioactive: Iodine (I- 131) and strontium
may B Nuclear wastes. from an atomic explosion and
Se
r
aziﬂ:::ﬁz But entering the food chain, they also get
| in high concentration in the body of the top

consumer
h Nsumer causing a harmfu effect on the health of both
Umans and ammals

| Ha"lﬂi'ul effects of Soil Pollution
° Decrﬂase in soil productwntw

cancer -of thyroid and cancer of bone narrow

Effects of Noise Pollution

.Damage to landscape

agricultural productmn
Carrvover of pollutants into food chain.

Temporary loss of hearing, earache, someum
leading to permanent deafness.

Inability to. sleep, slow recovery 'frtfm"'s‘i'ﬂk&
Irritability and interference in communicatiof
Inablhty to concentrate, headache.
Increased blood pressure, irregular ﬁéaxftb" 3

Ringing of ears (a feeling, sound coming fr@nﬁ‘
the ear. in a very quiet environment).
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