ENERGY RESOURCES

Energy is defined by physicists as the capacity to do work. Energy is found on ourplanet in a variety of
forms, some of which are immediately useful to do work, while others require a process of
transformation. Energy can neither be created nor destroyed but transformed from one form to other.
Energy is closely related to force. When a force causes an object to move, energy is being transferred
from the force to kinetic energy. Energy is present in a number of forms such as mechanical, thermal,
chemical, biological energy etc.. Energy production and utilization have become essential to carry out
many activities in modern life. Energy is one of the important requirements that a country needs for its
economic growth. At the same time, energy production has its impact on environment due to pollution
and finally affects the quality of life of people.

GROWING ENERGY NEEDS

Energy plays a key role in the process of economic growth of a nation. The industrial development of
any country is dependent on the organized development of its power resources'.

Energy is also indispensable for agriculture, transport, business and domestic requirements. In fact,
electricity has such a wide range of applications in modern economic development that its per capita
consumption is, to a great extent, an index of the material advancement of the country.

Energy is the capacity for doing useful work. It is an essential input for economic growth. This energy
is used in the form of electrical energy, thermal energy, light, mechanical energy and chemical energy
etc. Energy is measured in joules in Si units. The annual per capita energy consumption in developed
countries ranges from 5 to 11 kW whereas in the developing countries it is between 1 to 1.5 KW Only

Uses of Energy

1. Energy is a primary input in any industrial operation.

2. It is also a major input in sectors such as commerce, transport, tele-communications etc.
3. The wide range of services required in the household and industrial sectors.

4. Owing to the far-reaching changes in the forms of energy and their respective roles in supporting
human activities, research and training on various aspects of energy and environment have assumed
great significance

Types of energy:

There are three main types of energy;

A. Non-renewable B. Renewable C. Nuclear energy
A. Non — renewable energy resources

Fossil fuels: Fossil means the remains of an animal or a plant which have become hard and turned into
rock. All these found in earth’s crusts which have been formed in the past by the geological processes.
Fossil fuels are solid coal (lignite), liquid (crude oil / petroleum) and gases (natural gas ). a)Coal: Huge
guantity of plant materials buried under earths crust and altered by geological process and converted
into carbon rich fuel. It is a non — renewable source because it takes a very long period (million of years)
for its formation. Coal is extracted by the process of mining and involves accidents due to mine collapse,
ground water pollution, accumulation of poisonous material, explosive gases etc cause diseases. CO2
pollution leads to green house effect (global warming). b) Crude oil: It is obtained in the form of liquid
. The crude oil is heated up to 6000C in the oil refinery and condense the vapours of hydro — carbons.
Petrol another petroleum products are refined fuels from crude oil. Petroleum products are used in large
guantities in the manufacture of detergents, plastics, fertilizers, pharmaceuticals, synthetic rubber etc..



The transport sector consumes about 40% of diesel; 25% industries and 19%household and rest 16%
agriculture and other sectors. .

c¢) Natural Gas: Gas deposits are trapped from the sedimentary formations by means drilling holes into
the rock formations. While burning of natural gas, the emission of CO2 is less and thus reduces green
house effect and global warming. A total of 734 billion cubic mts of gas is estimated as proven reserves.

B. Renewable energy resources:

Renewable energy systems use resources that are constantly replaced and are usually less polluting.
Examples include hydropower, solar, wind, and geothermal (energy from the heat inside the earth). 1.
Solar energy: The energy which is derived from the sun is known as solar energy. It can be used for
direct heating or sun’s heat is converted into electricity. Photo voltaic cells convert direct solar energy
into electricity

A number of solar equipments have been developed to utilize sun rays to heat water, to cook food, to
pump water and to run certain machines and used for street lighting, railway signals etc. But the major
problem with solar energy is that during cloudy weather it is available in less quantity than on sunny
days.

2. Hydro-Power energy: Electrical power is generated by hydro-electric projects in which dams are
constructed across the river. The kinetic energy of water is converted into mechanical energy by means
of turbines and in turn, the mechanical energy is transferred into electrical energy by generators. Hydro
power projects lead to several environmental problems like destruction of animal habitats, deforestation,
migration of people etc..

3. Geothermal energy: Geothermal energy found within rock formations. Inside the earth the
temperature rises with depth .The temperature in earth’s crust is around 40000 C. Geysers ( a natural
spring that emits hot water ) and hot springs are examples for geothermal energy where the steam and
hot water come to the surface, in areas where the steam is tapped by drilling. The obtained steam is then
used to generate power. Air pollution results in case of geothermal energy where the gases like H2S,
NH3, CO2 present in the steam coming out of the geothermal sources. The overall efficiency for power
production is low (15%) as compared to fossil fuels (40%).

4. Wind energy: Wind energy is the kinetic energy associated with the movement of atmospheric air.
Wind mills convert the wind energy into electrical energy. On an average wind mills can convert 30 —
40 % of available wind energy into electrical energy at a steady wind speed of 8.5mts / sec. The
efficiency of wind mill is increased with the speed of wind and length of rotor blade. The total wind
energy potential in India’s estimate is 25,000 MW of this about6000 MW is located in Tamil Nadu;
5000 MW in Gujarat and contribute thestates of Andhra Pradesh, Maharashtra, Uttar Pradesh and
Rajasthan forbalance quantity.

5. Ocean energy: Seas and oceans are large water bodies . Seas absorb solar radiation and large amounts
of solar energy are stored in the tides and waves of the ocean. Ocean energy is non — polluting in nature
and suitable at a few places only.

6. Bio mass energy: Bio-mass is an organic material from living beings or its residues. It is a renewable
source of energy derived from the waste of various human and natural activities. The bio-mass energy
sources include Wood, animal manure, sugarcane waste, agriculture crops, house hold waste, roots of
plants, garbage etc. The simplest way of using bio-mass energy sources is to allow them to dry out in
the sun and burn them.

7. Bio-gas: Bio-gas is a sustainable source of energy by virtue of its production from available natural
organic wastes of cattle dung, human excreta, poultry waste, plant leaves, paddy husk etc.... Bio-gas is
amixture of methane (68%), CO2 (31%) and N2 (1%). Methane gas (CH4) is produced by bio-gas plants



and this gas is utilized as cooking gas whose calorific value varies from 4400 — 6200 Kilo Calories /
cum.

C. Nuclear Energy or Atomic power:

It is the energy which is trapped inside the atom. It is non—renewable source of energy which is released
during fission or fusion of certain radioactive elements. The most important advantage of atomic power
is the production of an enormous amount of energy from a small quantity of radioactive element. For
eg: 1 kg of Uranium liberates energy equivalent to 30000 kgs of coal. Energy released during nuclear
reaction (mass — energy equation as per Albert Einstein’s formula E = mc2). Nuclear Energy is produced
by two processes namely (1) Nuclear Fission and (2) Nuclear Fusion. Nuclear Fission: The nucleus in
atoms is split by fast moving neutrons and in turn a tremendous amount of energy in the form of heat,
light etc is released by a chain of reactions. Uranium is used as fuel. The energy released slowly in this
process is utilized to generate electricity or else released suddenly all at once, results a tremendous
explosion as in the case of Atom bomb.

Nuclear Fusion: Nuclear energy can be generated by fusion process which involves two hydrogen
atoms combine to produce one helium atom. Eg: hydrogen bomb. The disposal of nuclear wastes during
mining, fuel production and reactor operation for a long time period resulting in adverse effects on
environment. Disposable of nuclear waste is a national and global problem.

LAND RESOURCES

Land as a resource: Landforms such as hills, valleys, plains, river basins and wetlands include different
resource generating areas that the people living in them depend on. Many traditional farming societies
had ways of preserving areas from which they used resources. If land is utilized carefully it can be
considered a renewable resource. The roots of trees and grasses bind the soil. If forests are depleted, or
grasslands overgrazed, the land becomes unproductive and wasteland is formed. Intensive irrigation
leads to water logging and salinization, on which crops cannot grow. Land is also converted into a non-
renewable resource when highly toxic industrial and nuclear wastes are dumped on it. Land on earth is
as finite as any of our other natural resources. While mankind has learnt to adapt his lifestyle to various
ecosystems world over, he cannot live comfortably for instance on polar ice caps, on under the sea, or
in space in the foreseeable future.

LAND DEGRADATION AND CONTROL OF LAND DEGRADATION

Land degradation can be defined as any change in the land that alter its conditions or reduces its quality.
Land degradation occurs due to both natural disasters like volcanic eruptions, earthquakes, heavy rains,
fire etc or human induced activities. The other causes of land degradation consist of wind blow, salinity
of water, water logging, soil acidity, loss of flora and fauna. Desertification is land degradation
occurring in the arid, semi-arid regions of the world. These dry lands cover about 40% of the earth’s
surface and puts at risk more than 1 billion people who are dependent on these lands for survival.

The methods that are followed for the prevention of land degradation are called soil conservation
methods.

Some of the popular methods are; (a) Contour farming: The land is prepared with alternate furrows (a
long narrow cut in the Ground) and ridges at the same level. The water is caught and held in furrows
and stores which reduces run off and erosion. (b) Mulching: Stems of maize, cotton, tobacco etc are



used as a mulch (decay of leaves) to reduce soil moisture, evaporation. (c) Crop rotation: Growing
same crop year after year depletes the nutrients and land becomes Unproductive. This is overcome by
changing the crops and cultivating legumes (plants like peas, beans) after a regular crop. (d) Strip
cropping: It consists of planting crops in rows or strips along contours to check flow of water

LANDSLIDES AND MAN INDUCED LAND SLIDES

Landslides always exist on this planet and the term land slide is used to describe a wide variety of
process that result a downward movement of rocks under gravitational forces. In other words, mass
movement of rocks, debris and soil down a slope of land. Landslides are primarily associated with steep
slopes. Surface run-off and changes in drainage also cause for landslides. Landslides can also be
initiated by rainfall; earthquakes; volcanic activity, changes in groundwater movement or any
combination these factors. Debris-flows can travel down a hillside of speeds up to 200 miles per hour
(more commonly, 30 — 50 miles per hour) depending on the slope angle, water content, and type of
earth and debris in the flow. While landslides are a naturally occurring environmental hazard they have
recently increased in frequency in certain areas due to human activities. Building excavations collapses
in mining (e.g.: coal mine) causes landslides. However, landslides can be triggered by the human beings
by induced changes in the environment. Simply landslides can be explained in three ways:

(a) Inherent of rocks (weakness in the structure of a rock )
(b) Due to heavy seismic or volcanic activity and
(c) Due to various environmental conditions

SOIL EROSION AND CAUSES FOR SOIL EROSION The top layer of the earth is called as soil.
Soil erosion occurs due to deforestation, overgrazing, industrialization; desertification etc.

a. Deforestation: Mining, industrial, urban development etc causes deforestation and leads to exposure
of the land to wind and rains causing soil erosion. Cutting trees leads to deforestation which in turn loss
of organic matter in the soils.

b. Overgrazing: When sufficient amount of grass is available for the organisms usually the entire land
/area may be subjected to exhaust and the land is exposed without grass and ultimately the land expose
to wind/rain causing soil erosion.

c. Industrialization: Different processes carried out by industries and mining operations cause soil
pollution which leads to degradation of land

EFFECTS OF DESERTIFICATION

Desertification reduces the ability of land to support life, affecting wild species, domestic animals,
agricultural crops and people. The reduction in plant cover that accompanies desertification leads to
accelerated soil erosion by wind and water. South Africa losing approximately 300-400 million tonnes
of topsoil every year. As vegetation cover and soil layer are reduced, rain drop impact and run-off
increases.

Water is lost off the land instead of soaking into the soil to provide moisture for plants. Even long-lived
plants that would normally survive droughts die. A reduction in plant cover also results in a reduction
in the quantity of humus and plant nutrients in the soil, and plant production drops further. As protective
plant cover disappears



ECOSYSTEM AND BIODIVERSITY

An ecosystem is a community of organisms that interact with each other and non living components for
sustainable development and adaptation to changing conditions. There are different type of ecosystems
around us which involves living organisms and non living organisms. If we combine all the ecosystems
present on earth, it is called Biosphere. The term ecosystem was first proposed by A.G.Tansley (1935)
who defined ecosystem as follows: “Ecosystem is defined as a self-sustained community of plants and
animals existing in its own environment.”Odum (1971) defined ecosystem as any unit that includes all
the organisms in a given area interacting with the physical environment, so that a flow of energy give
rise to a clearly defined tropic structure, biotic diversity and material cycles within the system “Michael
Allaby (1983) defined ecosystem as a community of interdependent organisms together with the
environment

CONCEPT OF ECOSYSTEM: In an ecosystem, the interaction of life with its environment takes
place at many levels. A single bacteria in the soil interacts with water, air around it within a small space
while a fish in a river interacts with water and other animals, rivals in a large space. . Considering the
operational point of view; the biotic and abiotic components of an ecosystem are so interlinked such
that their separation from each other is practically difficult. So, in an ecosystem both organisms (biotic
communities) and abiotic environment (rainfall, temperature, humidity) each influence the properties
with other for maintenance of life.

STRUCTURE OF ECOSYSTEM
A structure of Ecosystem comprise of

*The Composition of biological community including, species number, biomass, life history, and
distribution in space.

*The quantity and distribution of non-living material, such as nutrient water, etc.

*The rage of condition of existence such as temperature, light.

FUNCTION OF ECOSYSTEM:

*The rate of biological energy flow i.e. production & respiration rates of the community.
*The rate of material or nutrient cycles

*Biological or ecological regulation including both regulation of organism by environment and
regulation of environment by the organisms

COMPONENTS OF AN ECOSYSTEM:
There are two components of an ecosystem; Living components and non living components.
Non Living Components: (Abiotic)

Non living components are the physical and chemical factors that directly or indirectly affect the living

components e.g. air, water, land, rock etc. Non living components are also called Abiotic components.
Physical factors include sunlight, water, fire, soil, air, temperature etc. Chemical factors include
moisture, salinity of water, soil nutrients, oxygen dissolved in water etc.

Living Components: Living components in an ecosystem are either producers or consumers. They are
also called biotic components. Producers can produce organic components e.g. plants can produce
starch, carbohydrates, cellulose from a process called photosynthesis. Consumers are the components
that are dependent on producers for their food e.g. human beings and animals



Biotic Components are further classified into 3 main groups
*Producers

*Consumers

*Decomposers or Reducers

1. Producer (Autotrophs): The green plants have chlorophyll with the help of which they trap solar
energy and change it into chemical energy of carbohydrates using simple inorganic compound namely,
water and carbon dioxide. This process is known as photosynthesis. The chemical energy stored by the
producers is utilized partly by the producers for their own growth and survival and the remaining is
stored in the plants for their future use. They are classified into two categories based on their source of
food.

a)Photoautotrophs: An organism capable of synthesizing its own food from inorganic substances using
light as an energy source. Green plants and photosynthetic bacteria are photoautotrophs.
b)Chemotrophs: Organisms that obtain energy by the oxidation of electron donors in their
environments. These molecules can be organic (chemoorganotrophs) or inorganic (chemolithotrophs).

2. Consumers (Heterotrophs): The animals lack chlorophyll and are unable to synthesis their own food
therefore they depend on the producers for their food. *They are known as heterotrophs (i.e. heteros=
others, trophs= feeder).

The Consumers are of 4 types:

(a) Primary Consumer: ( Herbivores) i.e. Animal feeding on plants, e.g. Rabbit, deer, goat etc. (b)
Secondary Consumers: The animal feeding on Herbivores are called as secondary Consumer or
primary carnivores. e.g. Cats, foxes, snakes.

(c) Tertiary Consumers: These are large carnivores which feed on secondary consumers. e.g. Wolves
(d) Quaternary Consumers: They are also called omnivores these are largest carnivores Which feed
on tertiary consumers and are not eaten up by any other animals. e.g. lion and Tiger.

3. Decomposers or Detrivores:

Bacteria & fungi belong to this category. They break down the dead organic matter of producers &
consumers for their food and release to the environment the simple inorganic and organic substance.
These simple substances are reused by the producers resulting in a cyclic exchange of material between
biotic & abiotic environment. Eg: Bacteria, Earth worms, Beetles etc

ECOLOGICAL SUCCESSION

Ecological Succession is the phenomenon or process by which a community progressively transforms
itself until a stable community is formed. It is a fundamental concept in ecology, refers to more or less
predictable and orderly changes in the composition or structure of an ecological community. Succession
may be initiated either by formation of new, unoccupied habitat (e.g., a lava flow or a severe landslide)
or by some form of disturbance (e.g. fire, severe wind throw , logging) of an existing community.
Succession that begins in areas where no soil is initially present is called primary succession, whereas
succession that begins in areas where soil is already present is called secondary succession.

Clement's theory of succession/Mechanisms of succession

F.E. Clement (1916) developed a descriptive theory of succession and advanced it as a general
ecological concept. His theory of succession had a powerful influence on ecological thought. Clement's



concept is usually termed classical ecological theory. According to Clement, succession is a process
involving several phases:

1. Nudation: Succession begins with the development of a bare site, called Nudation (disturbance). 2.
Migration: It refers to arrival of propagules.

3. Ecesis: It involves establishment and initial growth of vegetation.

4. Competition: As vegetation became well established, grew, and spread, various species began to
compete for space, light and nutrients. This phase is called competition.

5. Reaction: During this phase autogenic changes affect the habitat resulting in replacement of one
plant community by another.

6. Stabilization: Reaction phase leads to development of a climax community.
Climax community

The final or stable community in a sere is the climax community or climatic vegetation. It is
selfperpetuating and in equilibrium with the physical habitat. There is no net annual accumulation of
organic matter in a climax community mostly. The annual production and use of energy is balanced in
such a community

I) Pyramid of Number:

*They show the relationship between producers, herbivores, and carmivores at successive tropic
levels in terms of their number.

*In case of pond ecosystem the producers are mainly phytoplankton and are always maximum
in number this number then shows a decrease towards apex as primary consumers are
zooplanktons are lesser in number than phytoplankton, the secondary consumers are large fish
are even lesser in number than the phytoplankton. Thus the shape of pyramid is upright. But in
case of forest ecosystem the pyramuds 1s always inverted because the producers are mainly large
trees, are lesser in numbers, the herbivores fruit eating birds are more in number than the
producers, then there is gradual decrease in number of secondary consumers thus making
pyramid upright agamn. Thus the pyramid of number does not give a true picture of the food chain
and are not very functional.
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IIT) Pyramid of energy:

*Of the 3 types of ecological pyramid the energy pyramid gives the best picture of overall nature
of the ecosystem. In this type of pyramid the tropic level is decided depending upon the rate at
which food is being produced.

*In shape it 1s always upright as in most of the cases there is always gradual decrease in the
energy content at successive trophic level from producers to various consumers.
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BIODIVERSITY

The word biodiversity is a combination of two words: “biological and diversity” and refers to the variety
of life on the Earth. Biodiversity is the degree of variation of life forms within a given species,
ecosystem, biome, or an entire planet. Biodiversity is a measure of the health of ecosystems.

The term biological diversity was used first by wildlife scientist and conservationist Raymond F.
Dasmann in the 1968. The term's contracted form biodiversity may have been coined by W.G. Rosen
in 1985

Biodiversity is usually considered at three different levels: The following are different types of
biodiversity

1. Genetic diversity: variety in the genetic makeup among individuals within a species

2. Species diversity: variety among the species or distinct types of living organisms found in different
habitats of the planet

3. Ecosystem or ecological diversity: variety of forests, deserts, grasslands, streams, lakes, oceans, coral
reefs, wetlands and other biological communities

4. Functional diversity: biological and chemical processes of functions such as energy flow an matter
cycling needed for the survival of species and biological communities.

1. Genetic Diversity: Genetic diversity is the “raw material” that permits species to adjust to a changing
world whether these changes are due to natural factors or are caused by human factors. It refers to the



variation at the level of individual genes and provides a mechanism for populations to adapt to their
ever-changing environment. Eg: Human beings

2. Species Diversity: Species diversity refers to the different types of living organisms on Earth. This
includes the many types of birds, insects, plants, bacteria, fungi, mammals, and more. Many differing
species often live together in communities depending on each other to provide their needs. A species
can be defined as a group or population of similar organisms that reproduce by interbreeding within the
group. Members of a species do not normally reproduce with members of any other species. Members
of a specific species possess common characteristics that distinguish them from other species and this
remains constant regardless of geographic location.

3. Ecosystem Diversity: Ecological diversity or ecosystem diversity is the variety of biological
communities, such as forests, deserts, grasslands and streams that interact with one another and with
their physical and chemical (nonliving) environments. It relates to the different forms of life which are
present in any one particular area or site, in more precise terms, it concerns the different species of a
particular genus which are present in an ecological community.

VALUES OF BIODIVERSITY

The value of biodiversity (in terms of its commercial utility, ecological services, social and aesthetic
values) is enormous. There are several ways that biodiversity and its various forms are Valuable to
humans. The biodiversity value may be classified as follows:

CONSUMPTIVE VALUE: Biodiversity is an essential requirement for the maintenance of global food
supply. The main sources of human food include animals, fish and plant produces. A large number of
plants are consumed by human beings as food. A few animal species are consumed by people which
come from cattle, pigs, sheep, goats, buffaloes, chickens, ducks, geese and turkey species. Fish: Many
fresh water fish can be grown in ponds. Israel and China already get about half of their fish from aqua
culture. Drugs & medicines: About 75% of the world’s population depends upon plants or plant extracts
for medicines. The drug Penicillin used as an antibiotic is derived from a fungus called Penicillium.

2. PRODUCTIVE VALUE: Some of the organisms are commercially usable where the product is
marketed and sold. The animal products like tusks of elephants; musk from deer; silk from silkworm;
wool from sheep or goats; fur of many animals etc all of which are traded in the market.

3. SOCIAL VALUE: These are the values associated with the social life, religion and spiritual aspects
of the people. Many of the plants are considered to be sacred in our country like Tulasi, Mango leaves,
Banana leaves . The leaves, fruits, flowers of some of the plants are used in worship. Many animals like
cow, snake, bull, peacock also have significant place in spiritual and thus hold special importance. Thus,
biodiversity has distinct social value, attached with different societies.

4. ETHICAL VALUE: The ethical value means that human beings may or may not use a certain
species but knowing the very fact that this species exists in nature gives pleasure. For eg: A peculiar
species of Pigeon, grey / white bird with short legs is no more on this earth. Similarly, Dodo species is
also no more. Human beings are not deriving anything direct from Kangaroo, giraffe but strongly feel
that these species should exist in nature.

5. AESTHETIC VALUE: Every one of us would like to visit vast stretches of lands to enjoy the visible
life. People from farther areas, spend a lot of time and money to visit wild life areas where they can
enjoy the aesthetic value of biodiversity and this type of tourism is known as eco tourism. Eco-tourism
is estimated to generate 12 billion dollars of revenue annually that roughly gives the aesthetic value of
biodiversity.



THREATS TO BIODIVERSITY

Extinction or elimination of a species is a natural process of evolution. In the geologic period the earth
has experienced mass extinctions. During evolution, species have died out and have been replaced by
others. However, the rate of loss of species in geologic past has been a slow process, keeping in view
the vast span of time going back to 444 million years. The process of extinction has become particularly
fast in the recent years of civilization. Edward O. Wilson prefers the acronym HIPPO, standing for
habitat destruction, invasive species, pollution, human overpopulation, and over-harvesting Following
are the major causes and issues related to threats to biodiversity:

1. Habitat destruction: Habitat destruction has played a key role in extinctions, especially related
to tropical forest destruction. Factors contributing to habitat loss are: overpopulation,
deforestation, pollution (air pollution, water pollution, soil contamination) and global warming
or climate change. Habitat size and numbers of species are systematically related. Physically
larger species and those living at lower latitudes or in forests or oceans are more sensitive to
reduction in habitat area. Conversion to "trivial" standardized ecosystems (e.g., monoculture
following deforestation) effectively destroys habitat for the more diverse species that preceded
the conversion. In some countries lack of property rights or lax law/regulatory enforcement
necessarily leads to biodiversity loss (degradation costs having to be supported by the
community)

2. Poaching: lllegal trade of wildlife products by killing prohibited endangered animals i.e.
poaching is another threat to wildlife. Despite international ban on trade in products from
endangered species, smuggling of wildlife items like furs, hides, horns, tusks, live specimens
and herbal products worth millions of dollars per year continues, the developing nations in Asia,
Latin America and Africa are the richest source of biodiversity and have enormous wealth of
wildlife. The rich countries in Europe and North America and some affluent countries in Asia
like Japan, Taiwan and Hong Kong are the major importers of the wildlife products or wildlife
itself. The trading of such wild life products is highly profit making for the poachers who just
hunt these prohibited wild lives and smuggle it to other countries mediated through mafia. The
worst part is that for every live animal that actually gets into the market about 50 additional
animals are caught and killed.

3. Man-Wildlife Conflicts:

We have discussed about the need to preserve and protect wildlife. However, sometimes we
come across conflicting situations when wildlife starts causing immense damage and danger to
man and under such conditions it becomes very difficult for the forest department to pacify the
affected villages and gain local support for wildlife conservation. Instances of man animal
conflicts keep on coming to lime light from several states in our country. In Sambalpur, Orissa
195 humans were killed in the last 5Syears by elephants. In retaliation the villagers killed 95
elephants in the border region of Kote-Chamarajanagar belt in Mysore have been reported
recently. The man-elephant conflict in this region has arisen because of massive damage done
by the elephants to the farmer’s cotton and sugarcane crops. The agonized villagers electrocute
the elephants and sometimes hide explosives in the sugarcane fields, which explode as the
elephants intrude into their fields. In fact, more killings are done by locals than by poachers.

Causes of Man-animal conflicts: Dwindling habitats of tigers, elephants, rhinos and bears due
to shrinking forests cover are compelled to move outside the forests and attack the field or
sometimes even humans. Human encroachment into the forest areas has rendered all forest
living animals to trespass the borders of human civilizations. This is because the conflicts
between man and the wildlife have increased since it is an issue of survival of both 3.1 Invasive
Non-Native Species: Species that are non-native to a particular area can sometimes spread very
quickly, for example the zebra mussel and Japanese knotweed have spread rapidly in Ireland in



the past two decades. As a result, these species can destabilize an ecosystem by altering habitats
affecting food webs.

3.2 Pollution/Litter: As you will remember from the Litter and Waste theme, pollution is
always caused by humans. Pollution can have a huge impact, altering the balance within
ecosystems, and is the cause of death for millions of animals and plants around the world every
year.

3.3 Land Use Change/lncreased Infrastructure Development: This is the alteration of
natural areas by humans, for example, the clearing of huge areas of rainforest in South America
for farming. In Ireland, upland open habitats, such as rough grassland, scrub and heath, have
been changed by agriculture and afforestation.

3.4 Intensive Farming Practices: Extensive use and concentrations of chemical and/or
biological pesticides and the removal of hedgerows are typical practices in modern-day
intensive farming. Often large areas of land are planted with a single crop (monocultures) which
greatly reduces the level of biodiversity in that area.

3.5 Climate Change: It is now widely accepted that the current global rate of change in climate
is as a result of human activity. As global air or sea temperature changes, even by just 1 or 2
degrees, the habitats in which species live will also change and may even become uninhabitable
to some species.

CONSERVATION OF BIODIVERSITY

In order to maintain and conserve biodiversity, the Ministry of Environment and Forests, government
of India has already taken several steps to manage wildlife, the objectives of which are:

1. Maintenance of a number of species in protected areas such as National Parks, Sanctuaries..

2. To improve the biosphere reserves

3. Implement strict restrictions of export of rare plants and animals

4.

Educate the public on these through the government agencies and NGO’s.

Blodiversity
Conservation
In site Ex situ
i
! |} i
Sacred Seed banks Blotanical
Protected Area Network plants Field gena banks gardens
I Home Cryopreservation Arborata
gardens Zoological
| | 1 gardens
Sacred Blosphere National parks Aquaria
groves reserves Wildiife
Sacred lakes sanctuaries

Yarrastrial Marine

A) In-situ conservation: The preservation of species in its natural ecosystem is called in-situ

conservation. As a consequence, protected areas are being identified and maintained for natural
conservation of species by individual countries. For the conservation and management of
endangered species several projects have been established. These are:

Tiger Projects: Corbett National Park which is 300 km from New Delhi is the oldest National
Park of India having 1318.54 sq km. It was one of the nine Tiger Reserves created at the launch
of the Project Tiger in 1973.



Gir Lion Projects: The Gir Forest of Gujarat where lions are found. This has an area of 1412
sg kms and declared as a National Park. Elephant Projects: The objective was to ensure long-
term survival of population of elephants ( not come into operations).

Project Elephant (PE), a centrally sponsored scheme, was launched in February 1992 to
provide financial and technical support to major elephant bearing States in the country for
protection of elephants and their habitats. The Project is being implemented in 13 States/UTs,
viz.. Andhra Pradesh, Arunachal Pradesh, Assam, Jharkhand, Karnataka, Kerala, Meghalaya,
Nagaland, Orissa, Tamil Nadu, Uttaranchal, Uttar Pradesh and West Bengal. There are about
7000 protected areas in the world which include a variety of National parks, Sanctuaries etc
which vary in size (between 100 to 500 sq km), purpose (protection of one or more species and
their habitats).. In India, there are 39 National Parks and 492 wildlife sanctuaries.

National Parks: These are protected areas exclusively for wild life. Human activities like
hunting, Firewood collection, timber harvesting etc... are restricted in these areas to that wild
plants and animals could grow in a protected environment

The following measures should be adopted for the conservation of biodiversity:

1. Over grazing in the forest and areas of vegetation should be controlled because it may Destroy the
useful rare plants.

2. The habitat of plants and animals should be conserved.

3. The natural condition of ecosystem should be studied and researched in time and again, then Specific
programs for conservation should be conducted.

4. Human activities should be done without destroying natural environment.

5. lllegal hunting and smuggling of animals and plants should be strictly avoided.

6. Effective laws and rules should be adopted for the conservation of rare animals and plants.

7. Industries are established from the raw materials. During the process of collecting raw materials, care
should be taken not to destroy useful plants and habitats of animals.

8. Public awareness should be created about the importance of rare animals and plants, causes of rareness
and measures for their preservation.

B) Ex-situ conservation: The conservation of elements of biodiversity out of the context of their natural
habitats is referred to as ex-situ conservation. Zoos, botanical gardens and seed banks are all example of
ex-situ conservation. In India we have the following important gene and seed bank facilities.

i) National Bureau of Plant Genetic Resources (NBPGR) is located in New Delhi. Here agricultural and
horticultural crops are stored by cryopreservation of seeds, pollens etc. by using liquid nitrogen at a low
temperature as low as -196 0 C.

ii) National Bureau of Animal Genetic Resources (NBAGR) located at karnal, Haryana. It preserves the
semen of domesticated bovine animals.

AIR POLLUTION

Air pollution may be described as “the imbalance in quality of air so as to cause adverse effects on the
living organisms existing on earth”. Pollution is due to the presence of undesirable substance of sufficient
quantity which exists in environment. The substance or energy which causes pollution is called pollutant.
Types of air pollutants: Pollutants may be classified according to origin and state of matter. a) According
to Origin: Air pollutants are divided into two categories as primary & secondary.

1) Primary air pollutants are those which are emitted directly into the atmosphere. Eg: C; CO; CO2; SOx
; N; S; H; NOx; CFC’s etc .



2) Secondary air pollutants are those which are produced in the air by the interaction Among the primary
air pollutants or by reaction with atmospheric constituents. Eg: Ozone (O3); Smog; Para Acetyl Nitrate
(PAN); Acid Rain; Aerosols.

PRIMARY POLLUTANTS

1. Carbon Monoxide: It is a colorless, odorless, poisonous gas that is produced by the incomplete
burning of carbon based fuels (coal, petrol, diesel and wood) which comes from the automobile
industries, exhaust devices, About 70% of CO emissions are from the transport sector. When the air
is polluted with CO, human blood is likely to be deprived of oxygen and leads to coma and death. In
mild dosages, it leads to headache.

2. Oxides of Sulphur: SO2 is a gas produced from burning of coal, mainly in thermal power plants.
Some industries such as paper mills produce SO2. It is injurious not only to men and plants, but it
also attacks rapidly a few rocks such as limestone, marbles, electric contacts etc. It can even dissolve
nylon. Paper absorbs SO2 causing the paper to become brittle and fragile. SO2 polluted air leads to
corrosion of metals such as Fe, Zn, Cu, steel etc... SO2 is a major contributor to Smog and acid rain.
Sulphur trioxideis more irritant than SO2 because it combines immediately with water to form
sulphuric acid.

3. Oxides of Nitrogen: Combustion of coal, oil, natural gas and gasoline which produces upto 50 ppm
of Nitrogen. NOx are also produced when fossil fuels are burned especially in power plants and motor
vehicles. NO2poisoning results SILOFILTER disease. High levels of NO2 exposure causes cough
and make the human beings feel short of breath. People who are exposed to NO2 for a long time have
a higher chance of getting respiratory infections. NOx compounds contribute for the formation of
Ozone. Similarly, when nitrogen oxide when combine with SOx to form acid rain.

4. Chloro Fluoro Carbons: CFC’s (also known as Freon) are non- toXic. They contain Carbon,
Fluorine and Chlorine atoms.The five main CFCs are the following: CFC — 11 ( Trichloro Fluoro
Methane CFCI3 ) CFC — 12 ( Dichloro Fluoro Methane CF2CI2 ) The major uses of CFCs are as
coolants in refrigerators and in air conditioners; as solvents in cleaners particularly for electronic
circuit boards etc.. CFCs are the main cause of ozone depletion. CFCs have a lifetime in the
atmosphere of about 20 to 100 years, and as a result one free chlorine atom from a CFC molecule can
do a lot of damage.

SECONDARY POLLUTANTS:

1) Ozone (O3) / Ozone layer Depletion: Ozone consists of oxygen molecules which contain three
oxygen atoms. It is not emitted directly into the air but produced in the atmosphere when oxygen
combines with oxygen radical (O. ) in the presence of sunlight. Ozone protects us from ultra
violet radiation and other harmful rays. It is observed that over the last few years, many manmade
processes release gases into atmosphere causing drastic depletion of ozone layer. The chlorine
atoms cause depletion of ozone slowly and holes are formed in the ozone layer. Ozone reacts
with tissues and cause for breathing and decrease the working ability of the lungs, chest pains
and coughing. It lowers the human body resistance power and leads to cold; pneumonia also.

2) Smog:

Smog is a combination of smoke and fog or various gases when react in the presence of sunlight.
The effects of smog on human health cause for respiratory, irritation to the eyes, diseases related
to nose, throat, bronchitis, pneumonia, headache, nerves, liver, and kidneys. The first smog
related deaths were recorded in London in 1873, when it killed 500 people. In 1892, December,
London had worst experiences causing 1000 deaths. In 1940’s severe smog began covering the
cities of Los Angeles in USA.

3) Acid rain:

Acid rain has become one of the most important global environmental problems and poses
significant adverse impact on soils, rivers, lakes, forests and monuments. The phenomenon
occurs when SOx and NOx from the burning of fossil fuels such as Petrol, Diesel, Coat etc
combine with water vapour in atmosphere and fall as rain or snow or fog. Natural sources like
volcanoes, forest fires, etc also contribute SOx and NOX. Increased urban and industrial activities



cause air pollution resulting in the rise of concentration of SO2 and NOx. Sulphur dioxide and
NO2 combines with water vapour in the atmosphere produce sulphuric acid and Nitric acid
respectively and results acid rain. Some of the examples are: Europe and parts of W Asia have
experienced rain with water pH range of 4.5 to 5.0 (acidic) in 1958.
AIR POLLUTION EFFECTS, PREVENTION AND CONTROL MEASURES:
Human beings breathe 22000 times a day on the average, inhaling 16 kg of air. Atmosphere constitutes a
protective cover of gases surrounding the earth which sustains life and saves it from unfriendly
environment.
The atmosphere consists of several layers viz. Troposphere, Stratosphere; Mesosphere; Thermosphere &
Exosphere.
The lower atmosphere i.e., the troposphere contains 70% of gaseous components of major, minor and
traces. Ultra violet radiation from the sun is absorbed by ozone in the stratosphere which is so called
ozone layer located between 17 - 26 kms above sea level.
Effects of Air pollution: The effects of pollution may be direct and affect certain organisms. The effects
of pollution may possess a hazard or nuisance. Long continued pollution even affects the evolution of a
species and eliminates organisms that cannot tolerate certain pollutants and favor others who can eat.
Air pollution causes deaths, Impair health, reduce visibility and brings vast economic losses. It can also
cause intangible losses to historic monuments such as Taj Mahal. Finally, Air pollution can affect the
environment on a global scale.
Prevention and control of Air Pollution:
* Inputs that do not contain the pollutants.
* Operating process to minimize generation of the pollutants.
* Replacing the process with one does not generate the pollutant.
* Removing the pollutants from the process.
* Substitution of raw materials.

GLOBAL WARMING

Introduction: Before the Industrial Revolution, human activities released very few gases into the
atmosphere and all climate changes happened naturally. After the Industrial Revolution, through fossil
fuel combustion, changing agricultural practices and deforestation, the natural composition of gases in
the atmosphere is getting affected and climate and environment began to alter significantly. Over the last
100 years, it was found out that the earth is getting warmer and warmer, unlike previous 8000 years when
temperatures have been relatively constant. The present temperature is 0.3 - 0.6 o C warmer than it was
100 years ago.

The greenhouse effect is a naturally occurring process that aids in heating the Earth's surface and
atmosphere. It results from the fact that certain atmospheric gases, such as carbon dioxide, water vapor,
and methane, are able to change the energy balance of the planet by absorbing long wave radiation emitted
from the Earth's surface. Without the greenhouse effect life on this planet would probably not exist as the
average temperature of the Earth would be a chilly -18° Celsius, rather than the present 15° Celsius.
Some greenhouse gases occur naturally in the atmosphere, while others result from human activities.
Naturally occurring greenhouse gases include water vapor, carbon dioxide, methane, nitrous oxide, and
ozone (refer Figure 9.4). Certain human activities, however, add to the levels of most of these naturally
occurring gases.

Carbon dioxide is released to the atmosphere when solid waste, fossil fuels (oil, natural gas, and coal),
and wood and wood products are burned.

Methane is emitted during the production and transport of coal, natural gas, and oil. Methane emissions
also result from the decomposition of organic wastes in municipal solid waste landfills, and the raising
of livestock. Nitrous oxide is emitted during agricultural and industrial activities, as well as during
combustion of solid waste and fossil fuels.



Very powerful greenhouse gases that are not naturally occurring include hydro fluorocarbons (HFCs),
per fluorocarbons (PFCs), and sulfur hexafluoride (SF6), which are generated in a variety of industrial
processes.

Often, estimates of greenhouse gas emissions are presented in units of millions of metric tons of carbon
equivalents (MMTCE), which weights each gas by its Global Warming Potential or GWP value.

As energy from the Sun passes through the atmosphere a number of things take place. A portion of the
energy (26% globally) is reflected or scattered back to space by clouds and other atmospheric particles.
About 19% of the energy available is absorbed by clouds, gases (like ozone), and particles in the
atmosphere. Of the remaining 55% of the solar energy passing through the Earth's atmosphere, 4% is
reflected from the surface back to space. On average, about 51% of the Sun's radiation reaches the surface.
This energy is then used in a number of processes, including the heating of the ground surface; the melting
of ice and snow and the evaporation of water; and plant photosynthesis.

A number of gases are involved in the human caused enhancement of the greenhouse effect . These gases
include: carbon dioxide (CO2); methane (CH4); nitrous oxide (N20); chlorofluorocarbons
(CFxCIx); and tropospheric ozone (O3).

Of these gases, the single most important gas is carbon dioxide which accounts for about 55% of the
change in the intensity of the Earth's greenhouse effect. The contributions of the other gases are 25% for
chlorofluorocarbons, 15% for methane, and 5% for nitrous oxide. Ozone's contribution to the
enhancement of green house effect is still yet to be quantified. Average concentrations of atmospheric
carbon dioxide in the year 2005 were about 380 parts per million .Prior to 1700, levels of carbon dioxide
were about 280 parts per million. This increase in carbon dioxide in the atmosphere is primarily due to
the activities of humans. Beginning in 1700, societal changes brought about by the Industrial Revolution
increased the amount of carbon dioxide entering the atmosphere. The major sources of this gas include
fossil fuel combustion for industry, transportation, space heating, electricity generation and cooking; and
vegetation changes in natural prairie, woodland, and forested ecosystems. Emissions from fossil fuel
combustion account for about 65% of the extra carbon dioxide now found in our atmosphere. The
remaining 35% is derived from deforestation and the conversion of prairie, woodland, and forested
ecosystems primarily into agricultural systems.

Ozone's role in the enhancement of the greenhouse effect has been difficult to determine
scientifically. Accurate measurements of past long-term (more than 25 years in the past) levels of this
gas in the atmosphere are currently unavailable. Concentrations of ozone gas are found in two different
regions of the Earth's atmosphere.

The majority of the ozone (about 97%) found in the atmosphere is localized in the stratosphere
at an altitude of 15 to 55 kilometers above the Earth's surface. In recent years, the concentration of the
stratospheric ozone has been decreasing because of the build up of chlorofluorocarbons in the
atmosphere. Since the late 1970s, scientists have discovered that total column ozone amounts over
Antarctica in the springtime have decreased by as much as 70%. Satellite measurements have indicated
that the zone from 65° North to 65° South latitude has had a 3% decrease in stratospheric ozone since
1978. Ozone is also highly concentrated at the Earth's surface. Most of this ozone is created as an artificial
by product of photochemical smog.

Global Warming (Climate Change) Implications

Rise in global temperature Observations show that global temperatures have risen by about 0.6
°C over the 20th century. There is strong evidence now that most of the observed warming over the last
50 years is caused by human activities. Climate models predict that the global temperature will rise by
about 6 °C by the year 2100.

Rise in sea level In general, the faster the climate change, the greater will be the risk of damage.
The mean sea level is expected to rise 9 - 88 cm by the year 2100, causing flooding of low lying areas
and other damages. Food shortages and hunger Water resources will be affected as precipitation and
evaporation patterns change around the world. This will affect agricultural output. Food security is likely
to be threatened and some regions are likely to experience food shortages and hunger.



ACID RAIN

Oxides of sulfur and nitrogen originating from industrial operations and fossil fuel combustion
are the major sources of acid forming gases. Acid forming gases are oxidized over several days by which
time they travel several thousand kilometers. In the atmosphere these gases are ultimately converted into
sulfuric and nitric acids. Hydrogen chloride emission forms hydrochloric acid. These acids cause acidic
rain. Acid rain is only one component of acidic deposition. Acidic decomposition is the total wet acidic
deposition (acid rain) and dry deposition. Rain water is turned acidic when its pH falls below 5.6. In fact
clean or natural rain water has a pH of 5.6 at 20° ¢ because of formation of carbonic acid due to dissolution
of CO2 in water. In absence of rain, dry deposition of acid may occur. Acid forming gases like oxides of
sulphur and nitrogen and acid aerosols get deposited on the surface of water bodies, vegetation, soil and
other materials. On moist surfaces or in liquids these acid forming gases can dissolve an form acids
similar to that formed in acid rain.
Effects of acid rain: Acid rain causes a number of harmful effects below pH 5.1. The effects are visible
in the aquatic even at pH less than 5.5.
1. It causes deterioration of buildings especially made of marble e.g. monuments like Taj Mahal. Crystals
of calcium and magnesium sulphate are formed as a result of corrosion caused by acid rain.
2. It damages stone statues. Priceless stone statues in Greece and Italy have been partially dissolved by
acid rain.
3. It damages metals and car finishes.
4. Aquatic life especially fish are badly affected by lake acidification
5. Aquatic animals suffer from toxicity of metals such as aluminium, mercury, manganese, zinc and lead
which leak from the surrounding rocks due to acid rain.
6. It results in reproductive failure, and killing of fish.
7. Many lakes of Sweden, Norway, and Canada have become fishless due to acid rain.
8. It damages foliage and weakens trees
9. It makes trees more susceptible to stresses like cold temperature, drought, etc . Many insects and fungi
are more tolerant to acidic conditions and hence they can attack the susceptible trees and cause diseases.
Control measures:
1. Emission of SO2 and NO2 from industries and power plants should be reduced by using pollution
control equipments.
2. Liming of lakes and soils should be done to correct the adverse effects of acid rain.
3. A coating of protective layer of inert polymer should be given in the interior of water pipes for drinking
water

OZONE LAYER DEPLETION

As early as 1896, the Swedish scientist Svante Arrhenius had predicted that human activities would
interfere with the way the sun interacts with the earth, resulting in global warming and climate change.
His prediction has become true and climate change is now disrupting global environmental stability. The
last few decades have seen many treaties, conventions, and protocols for the cause of global
environmental protection.

Few examples of environmental issues of global significance are:

* Ozone layer depletion

* Global warming



Earth’s atmosphere 1s divided into three regions, namely troposphere, stratosphere and
mesosphere. The stratosphere extends from 10 to 50 kms from the Earth’s surface. This region is
concentrated with shightly pungent smelling, light bluish ozone gas. The ozone gas 1s made up of
molecules each containing three atoms of oxygen; its chemical formula 1s 03.

The ozone layer, in the stratosphere acts as an efficient filter for harmful solar Ultraviolet B
(UV-B) rays Ozone 1s produced and destroyed naturally in the atmosphere and until recently, this
resulted in a well-balanced equilibrium .
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Natural ozone destruction
Ozone 1s formed when oxygen molecules absorb ultraviolet radiation with wavelengths less than
240 nanometres and 1s destroyed when 1t absorbs ultraviolet radiation with wavelengths greater
than 290 nanometres. In recent years, scientists have measured a seasonal thinning of the ozone
layer primarily at the South Pole. This phenomenon 1s being called the ozone hole.






