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1 ENVIRONMENTAL
EDUCATION

The Chapter Covers :

Introduction

Environmental education

Environmental studies: importance

Need for public awareness

Natural resources

Classification of natural resources

Natural resources and associated problems
Forest resource

Deforestation

Major activities in forest

Water resources

Big dams - benefits and problems

s Mincral resources

Food resources

Changes caused by overgrazing

Effect of modem agriculture

Energy resources

Renewable energy resources

Land resources

Role of an individual in conservation of natural resources

Learning Objectives !
Aflter going through this unit, You would be able to -

» Environment education,
= Natural resources

» Forest resource

e Water resources

» Food resources

*» Energy resources
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Nearly 27 per cent Indians live in urban areas. Urbanization and industrialization has
given birth to a great number of environmental problems 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 factlities. Hence, coping
with rapid urhanization is a2 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Majority of our industrial plants are using outdated and population technologies and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 rule.,

To sum up:

Today everybody talks of environment, but only a few have clear ideas about what
needs to be done and still fewer have the actual experience or expertise in the field.
Unfortunately, environmental awareness campaigns have very often been exploited
for political propaganda rather than being an integral part of our educational
programmes in theory and practice.

“Environment” is very wrongly waken as a “fashion” by all walks of life, hardiy
realizing that it is our “real-life-situation” and our sustenance and security are at
siake. “What is the use of a beautiful house if you don’t have a decent planet 1o
put it on?” Even if we begin today, the restoration is expected in the next 40-50
years. The complex link between human activities and the loss of biodiversity is
rapidly coming to light. Loss of habitats and poaching of wildlife is more obvious
now a days. But more complex and unsuspected links are being thrown up as
scientists go deeper into the subject.

The recent rapid decline of species of vultures in South Asia could be result of a
veterinary drug give to cartle which is eventually passed on to vultures when they
feed one of the carcasses of these animals. The study therefore requires number of
disciplines to establish this relationship.

Similarly, while atmospheric science and chemistry may seem distantly related sub-
jects, it was the study of CFCs and their impact on ozone that finally led to an
understanding of the ozone ‘hole’ and the Montreal Protocol (a commitment by
governments to phase out the use of CFCs), which has been one of the success
stories of a global response to a global problem.

Questions:
Q.1: What is the need for studying environment issues?
Q.2: What is the scope of environmental education?

Q.3: How would environmental awareness help to protect our environment?
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* Food Resources
* Energy Resources
» Land Resources

NATURAL RESOURCES AND ASSOCIATED PROBLEMS

Hurnan population 1s growing day-by-day. Continuous increase in population caused
an increasing demand for natural resources. Due to urban expansion, electricity need
and industrialization, man started utilizing natural resources at a much larger scale.
Non-renewable resources are lunited.

They cannot be replaced aasily. After some time, these resources may come to an
end. It is a matter of much concem and ensures a balance between population
growth and utilization of resources,

This overutilization creates many problems. In some regions there are problems of
water logging due to over imgation. [n some areas, there 1s no sufficient water for
industry and agriculre, Thus, there is need for conservation of natural resources.

There are many problems associated with natural resources:

Forest resources and associated problems

1. Use and over-exploitation.

2. Deforestation.

3. Timber extraction.

4. Mining and its effects on forest.

5. Dams and their effects on forests and tribal people.
Water resources and associated problems

1. Use and overutilization of water.

2. Floods, droughts etc.

3. Conflicts over water.

4. Dams and problems.
Mineral resource and associated problems

I. Use and exploitation.

2. Environmental effects of extracting and using minerals.
Food resources and associated problems

1. World food problems.

2. Changes causcd by agriculture and over grazing.

3. Effects of modem agriculture,

4, Fertilizer-pesucide problems.

5. Water logging and salinity.
Energy resources and associated problems

|. Growing energy needs.
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(vi) Economic losses. Deforestation will cause loss of indusirial timber and
noo-timber products, and loss of long-term productivity on the site.

(vii) Loss of habitat: Certain species of flora and fauna are getting extinct from
the face of planet, mainly due to deforestation.

(viii) Loss of biodiversity. Loss of flora and fauna has resulted into loss of
biodiversity, leading to disturbances in ecological balance worldwide.

(ix) Loss of medicinal plants. There are many species of plants which have
medicinal and other advantages, like Neem (4zadigratha Indica) which
has been used in India for centuries as insecticide, fungicide, in medicme and
in biofertilizers. Deforestation, may lead to the extinction of such types of
valuable plants.

(xii} Global Warming' The air we breathe is purified by forests. So, defores-
tation will lead to increase in carbon dioxide and other air pollutants. This
will lead to globa! warming, which is a serious effect as well as threat.

(xiil) Threats of Flood Havocs: Human life and downstream structures may be
endangered by {loods that may be intensified by clearing foresis on up-
stream watersheds.

(xiv) Disturbance of forest ecosystems in a particular location may result in im-
portant changes in other ecosystems that may be separated by great dis-
tances,

MAJOR ACTIVITIES IN FOREST

TIMBER EXTRACTION: Logging for valuable timber, such as teak and ma-
hogany not only involves a few large trees per hectares but about a dozen more
trees since they are strongly mterlocked with each other .

Effects of Timber Extraction

There has been unlimited exploitetion of timber for commercial use. Commercial/
industrial demand could out-strip supply leading to decimation of forests, particularly
the wood.

The major effects of timber extraction on forests and tribal people include:
« Poor logging results in a degraded forest.
» Soil erosion, especially on slopes.
+» Sedimentation ot imgation systemns.

Floods may be inwensified by cutting of trees on upstream watersheds.
Loss of biodiversity.

Climatic changes, such as lower precipitation.
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Pesticides are compounds used to kill, deter or disable pests, for one or more of
the following purposes :

* 10 maxinuze crop or livestock yields;

* to reduce post-harvest losses to rodents, fungus, etc,

* to itnprove appearance of crops or livestock ;

» for disease control (human health and veteninary use);

» for preservation and maintenance of buildings, clothing, furniture/etc.;
* to contro] weeds,;

» for aesthetic reasons, lawn-care, garden flower and, golf-courses.

The benefits claimed for pesticides are considerable, in terms of irnproved harvest,

reduced storage losses, human and livestock disease control. Successful pest con-

trol commonly reduces crop and produce losses by 20% or more and improves

security of harvest and storage. But It is difficult to quantity the benefits and nisks

of pesticide use. While synthetic chemical pesticides have brought us great eco-

nomic and social benefits, they also cause a number of serious problems which

are summarized as under:

= effects on non-target species.

» poor selectivity of compounds {i.e. not very specific in terms of what is killed or
injured).

* Over-use.

* toxicity and slow breakdown.

= pesticide resistance and pest resurgence.

* tendency to be concentrated by foodweb.

» misuse or unsafe methods of application.

» creation of new pests due to the killing of beneficial predators that previously kept
a number of pests under control.

» the effect of long-term usage of pesticides on soil fertility cannot be ruled out.

« the qualities that make synthetic organic pesticides so effective —stability, sotubility
and high toxicity—muke them environmental nightmare due to their persistence
and mobility in the environment.

Remedy:
* banning dangerous compounds;

 developing altematives like application of biological contro] agents biological
pesticides or integraied pest management;

+ restricting trade of pesticide-contaminated produce;
« conwrolling pesticide usage by monitoring, inspection and licensing to ensure









sources like solar, wind, ocean, biomass, etc. Petroleum and its products are the
other large sources of energy.

The installed power generating capacity in the country has increased from a meagre
1,400 MW in 1947 to 92,864 MW at the end of 1998-99 ; comprising 22,438.48
MW hydro, 67,617.46 MW thermal (including diesel and gas), 1,840 MW nuclear
and 968.12 MW wind. In a developing country like India—greater the availability
of energy, the more is its shortage. It is obvious from the fact that inspite of this
phenomenal increase in power generating capacity, presently, the peak shortage is
approximately at 30% level with a deficit of about 2,000 million units.

The Govt. of India has formulated an energy policy with the objectives of ensuring
adequate energy supply at a minimum cost, achieving self-sufficiency in energy
supplies and protecting environment from adverse impact of utilising energy re-
sources in an unjudicial manner. The main features of this policy are:

(i) accelerated exploitation of domestic conventional energy resources, viz., oil,
coal, hydro and nuclear power;

(i)} intensification of exploration to achieve indigenous production of oil and gas;
(iii) management of demand of oil and other forms-of energy ;

(iv) energy conservation and management;

(v) optimisation of utilisation of existing capacity in the country

(vi) development and exploitation of renewable sources of energy to meet en-
ergy requirements of rural communities;

(vii) intensification of resources and developmental activities in new and renew-
able energy resources; and

(viii) organisation of training for personnel engaged-at various levels in the energy
sector.

In the short term, the energy policy concentrates on development of domestic
conventional energy resources along with demand management without adversly
affecting economic growth. In the medium term, energy conservation and improved
energy efficiency will improve the position. And in the long term, development of
technologies to exploit resources of thorium as well as new and renewable ones on
a large scale will be undertaken.

Energy Resources
The energy resources can be classified in many ways:

(A) Commercial fuels. These include coal, lignite, petroleum products, natural gas
and electricity.

Non-commercial fuels. These include fuelwood, cow-dung, agricultural wastes,
etc.

(B) Primary energy resources. Primary energy resources are those which are
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ar Furnaces

maces provide a. means of generating extremely high temperatures (up to
3,500°C) under very clean conditions, and can be used to melt refractory
s. In a solar fumace, high temperature is obtained by concentrating the solar
1S on to a specimen using a number of heliostats (turn able mimors) armanged
ping surface.

r Electricity—Thermal

ergy may be used to heat a fluid, which then generates electncity through
itional heat engine. To obtain an adequate working temperature, some form
ntration of solar energy is required, so that for most designs there s little
tion from diffuse sunlight, Broadly, the systems fall into two categories:

/i) systems in which individual mirrors track the sun continuously; and

i) systems in which the mirrors are fixed (or can be adjusted from day to
do not track continuously).

s tracking systems use a large number of plane or curved mirrons (heliostats),

:red to reflect sunlight onto a single tower mounted boiler. This gives a high

ure and high efficiency, but requires complex, rugged and accurate mecha-
the heliostats.

r Electricity-Photovoltaic

ltaics or solar cells are devices which directly convert incident solar radia-
lectrical current. Invented in 1955, their use was initially focussed on pro-
lectrical power to space crafls.

photovoltaic systems (SPV), electricity is generated directly from solar
t works on the principle of photoelectric effect—when light falls un certain
ike silicon, the electrons get excited and escape from the metal, whicb are
ected by another metal and passed through wires in a steady stream; the
flow thus set up constitutes the electric current.

r Pond

1d is one of the most promising technologies in solar energy utilization for
wposes. It is a large scale solar energy collector with integral heat energy
or supplying thermal energy. This thermal energy can be used in vanous
-h as, process heating, water desalination, refrigeration, drying und thermal
7 generation.

iow that fluids, such as water and air, become lighter and nse when heated.
, when water is heated by the sun’s rays, hot water from the bottom of the
s, reaches the surface and loses whatever heat it has gained to the atmo-
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sphere. The result is that the pond water remains at nearly atmospheric ten
This heat loss by convection can be prevented if disselved salts are pres
bottom layer of the pond. Thus, the solar eneryy rernains entrapped in t
This is the principle on which solar ponds work,

Solar ponds are large-area brine ponds about 1 0 m deep in which vertical
of salt concentrations are maintained so that the most concentrated and m
solutions are at the bottom of the pond.

Advantages of Solar Energy

1 It 1s a source of free energy, needs no tuel and produces no
poliution.

2 Insunny countries of India, solar power can be used and is a boon
regions where electricity supply shill not exists.

3 Solar energy 1s handy for low —power uses such as solar powere
lights and batiery chargers, or reduces energy bills.

Disadvantages of Solar Energy
1 Itdoesn’t work in night and during cloudy weather.

2 Solar power stations are very expensive to build. Solar cell cost a
compared to the amount of electricity they will produce in their |

3 Solar devices are bulky and not easy to handle.

HYDRO ENERGY

Surface water because of its potential energy in certain areas, provides t
est, neat and clean resource of energy. As a source of power, it has bee
human civtlizations since its earlier days in the form of water- wheels.
electric power plant hamesses power from water flowing under pressure (
falling from a height). Electric generators driven by waler turbines represt
of water energy as electneity.

Hydro or hydel power is one of the most imyportant sources of energy, ae
thermal power. Thus can be assessed by the fact that nearly 30% of the
of the world 15 met by hydro-electric power. The total hydro potennal of
is about 5,000 GW., There are countnies-in the world where almost ent
generation 1s hydro based. In Norway, the hydro power forms 99% «
installed capacity

The Indian Scenario

At present about 24% of the country's electricity 15 being generated tt
hydro power plants. Out of the total mstalled power gencrating capacity
MW (at the end of 1998-99) in the country, 22,438.48 AW is from hy
As per the estimates of central electricity authority, the annual hydro
potential of our country at 60% load factor is §3,830 MW: yet hardly
has been hamessed so far.


http:22,438.48

icks:

or hurdle 1n hamessing hydro power, probably is:

s the initial investment and

“omparatively much more gestaton period of hydro projects.

Another major drawback of hydro projects is displacernent of population
Darpage to environment and ferile lands.

ems to be no escape from long gestation periods. But for the disy facement
ation and damage o environment and fertile lands, the focus is now shifting
structing a few big dains to the construction of many small-scale hydroelec-
1ties. To be fair, a blend of both types of hydro projects is recommended.

» ENERGY

ergy is a renewable source of non-polluting energy and is emerging as one
10st potential sources of altemmate energy which will be helpful 1o a great
1bridging the gap between the energy demand and supply. The wind re-
i more intermittent and is strongly influenced by terrain or geography fac-

h speed winds have a lot of energy in them as kinetic energy due to their
The driving force of the winds is the sun. The wind energy is hamessed by
use of wind mills. At any given time, the arnount of energy contained in the
proportional to the wind speed at that instant in the context of wind-based
roduction systems. This energy can be utilized for performing mechanical
trical works. Wind turbines can be used to generate electricity, for lifting
om wells, for direct water pumping and many more.

rbine, basicaily, consists of a few vanes or blades radiating from a central
the wind blows against the vanes/blades, they rotate about the axis. This
il motion is then utilized to pertorm some useful work—mechanical and/or
L

number of wind mills are installed in clusters called wind farms, which feed
» the utility gnd and produce a large amount of electneity. These farms are
located in coastal region s, open grasslands or hilly regions, particularly
n passes and ndges where the winds are strong and steady. The wind speed
| for satisfactory working of a wind generator is 15km/hr.

lian Scenario

rated high in the world for wind resource availability. The total wind energy
Jd in Indsa is estimated at 25,000 MW, A total capacity of 732 MW has
been installed by 1995-96,

rst wind farm project is at Mandvi in Kutch district of Gujarat; while a wind
wster of 150 MW at Muppandal in Tamil Nadu is Asia’s largest wind farm
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cluster.

Wind energy generation has been given a strong thrust by Ministry of non-(
tional Energy Sources, Govt. of India. Research in the exploitation of winc
is being carmed out at the following institutes:

(1) National Aeronautical Laboratory (NAL), Bangalore.
(i) Manne Chemicals Research Institute (MCRI), Bhavnagar.
(1ii} Central Arid Zone Research Institute (CAZRI), Jodhpur.

Merits of Wind Energy

4y
3]

3)

)

(5)

(6)

Q)

(&)

)

It is a non-polluting and environment friendly source of energy.

1t is an important renewable and sustainable source of energy, availa
of cost.

The scope of wind resource, globally, is enormous and 1s less depen
latitude than other solar based renewable energy technologies.

The generation period is low and power generation starts from comn
mg

Power generation is cheaper as there is po shortage of input ¢
recurring expenses are almost nil.

It can be made available easily in many off-shore, on-shore and
areas; thus, helpful in supplying electric power to remote and rura

In addition to the large-scale (MW sized) production of electncal
wind power systems can be applied to smaller sized applications in
oping countries as well as for energy supply in remote or specalizes
cattons such as water pumping, battery charging, operating simple n
ery, and heating end uses as well as hybnid energy (wind/diesel, wi
systems,

Wind power is particularly relevant to developing countries where ele
supply may be absent or of imited capacity.

Development of wind energy is recommended to broaden the natic
ergy options for new energy sources.

Limitations of Wind Energy

(1)
()
(3)
@

()

It has low energy density.

It is generally favorable in geographic locations which are away fron
If is variable, unsteady, irregular, intermittent, erratic and dangerous
Wind turbine design, manufacture and installation have proved to b
plex due to widely varying atmospheric conditions in which they
operate.

Wind farms can be located only in vast open areas in location of fay





















§ having a large potential of OTEC, which could be of the order of about
Y MW wihuch is about 150%¢ ot the present total installed power generating
ty of the country, Some of the best sites in the world for. OTEC are situated
indian-mainland and near the Islands of Lakshadweep, Andaman and Nicobar,
ean energy cell has been set up at ITT, Chennai to keep pace with the
tional developments in this field. A US company, M/s Sea Solar Power Inc.,
noting the use of OTEC and the world's first plant is proposed off the coast
ul Nadu with a capacity of 100 MW,

i of OTEC
Power from OTEC is continuous, renewable and poltution free.

OTEC offers one of the munt benign power production technologies, since
the handling of hazardous substances is limited to the working fluid (e.g.,
ammonia) and no noxious by-products are generated.

Unlike other sources of solar electricity, the output of an OTEC system
would show very little daily or seasonal variation, and would be very easy
to integrate into a wider electricity supply system.

Electric power generated by OTEC could be used to produce hydrogen.

Tropical and sub-tropical island sites could be made independent of con-
ventional fuels for the production of electricity and fresh water by using
plants of appropriate size.

al Energy

flowing waters carry with them kinetic energy. When such a flowing water

ters a turbine, a part of the momentum of the flowing water is transferred on
urbine, and thus causing it to rotate, The rotation of the turbine can then be
) generate electricity. Whether the water is in the open ocean, in an estuary
river, its motion can thus be utilized in the generation of energy. The tides
ing in the oceans are one such source of energy.

idian Scenario

lal power potential in India is estimated to be about 15,000 MW. The
al sites identified are Gulf of Cambay (7,000 MW), Gulif of Kutch (1,000
ind Sunderbans (100 MW) Other suitable sites are near Lakshadweep
;, Andaman and Nicobar islands and coasts of Orissa, Kerala, Tamil Nadu,
aka and Maharashtra. Asia’s first tidal power plant of 800- 1000 MW ca-
is proposed to be set up at Kandia in Gulf of Kutch.

i of Tidal Energy
It is an inexhaustible and renewable source of energy.

Besides being inexhaustible, it 1s completely independent of the uncertainty
of precipitation (rainfall, ctc.). Even if there is a continuous dry spell for
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many years, there will be no effect whatsvever on tidal power ge

(iii)  Ttis pollution-free source of energy, as it does not use any fuel
does not produce any unhealthy waste.

(iv})  Tidal power plants do not require large areas of valuable land as
on the’ bays or estuaries.

{v) Peak power demand can be effectively satisfied, when it works 1
nahon with conventional power plants,

Limitations of Tidal Energy
(i)  Vanability in output caused by the vanations in the udal range.

(i)  Ceneration is intermittent, Although. this intermittent pattern cou!
proved to certain extent by using two (or more) basins and a dout

Systern

(iij) Tidal power schemes require low-head turbines, which are larger a
expensive than high-head turbines of similar power,

(iv) Since the tidal ranges are highly vaniable, the turbines have to w
wide range of head variation. This atfects the efficiency of the tid

{v) Because tidal power schemes are feasible only at sites of unusually b
range, their maximum possible contnbution to energy needs, thoug
is fairly small.

(vi} The most onerous problems in the use of ndal power are those of
construction (particularly closure) in areas of high tidal flow; and ¢
of the barrage, sluiceways and turbines by salt water.

(vii) Tidal power plants hamper the other natural uses of estuaries such as
mugration of marine organisms or navigation.

(viii) A udal electric station would alter the current velocibes and wav
with consequential effects on the pattemn of shoreline erosion #nd s
regime.

3. Wave Energy

Wave power is the transport of energy by ocean surface waves, and the ca
that energy to do useful work — for example, electricity generation. water ¢
tion, or the pumping of water (into reservoirs). Machinery able to explc
power is generally known as a wave energy converter (WEC).

(Ocean waves are a derived form of solar energy, with wind being the ag
transfers the sun’s energy to the sea surface. Simply stated, the unequ
heating of the earth generates wind, and wind blowing over water generate:
A unigue property of ocean waves is their ability to travel vast oceanic d
with negligible loss of energy. Even the longest waves do not begin to *
bottomn’ until they enter water depths of 300 m or less. Consequently, wave
generated anywhere within an ocean basin ultimately arrives at some is
continental margin of that basin, virtually undiminished.









ratio of any fue!l (not counting tank mass).

3. Hydrogen can be produced anywhere; it can be produced domestically
from the decomposition of water. Hydrogen can be produced frony domes-
tic sources and the price can be established within the country.

NON RENEWABLE ENERGY SOURCES

These are the fossil fuels like coal, petroleum, natural gas and nuclear energy. The
fuels are very precious because they have taken such a long time to be formed and
if we exhaust their reserve at a fast rate as we have been doing, ever since we have
discovered them, then very soon we will lose these resources forever.

FOSSIL FUELS :

Fossil fuels are fuels formed by natural processes such as anaerobic decomposition
of buried dead organisms. The age of the organisms and their resulting fossil fueis
1s typically millions of years, and sometimes exceeds 650 million years. The fossil
fuels, which contain high percentages of carbon, include coal, petroleum, and natural
gas. Fossil fuels range trom volatile materials with low carbon. hydrogen ratios like
methane, to liquid petroleum to nonvolatile materials composed of almost pure
carbon, like anthracite coal. Methane can be found i hydrocarbon fields, alone,
associated with oil, or in the form of methaue clathrates. It is generally accepted that
they formed from the fossilized remains of dead plants by exposure to Lieat and
pressure i the Earth’s crust over millions of years.

Fossil fuels are non-renewable resources because they take millions of years to
form, and reserves are being depleted much faster than new ones are being made,

When coal, natural gas or o1l are bumed, they release gases into the atrnosphere:

1 Carbon dioxide (CO,) is a “greenhouse gas,” trapping heat in the lowest
part of the earth's atmosphere. This contributes to ““global warming” - the
average temperature of the earth slowly increases, affecting ecosystems
across the globe.

2 Sulfur dioxide {SO,) is a key contributor to acid ramn, primanly in the
northeast 1J.S.

3 Nitrogen oxide (NOx) contributes to acid rain and sniog, as well as health
1ssues such as fung mflammation, immune system changes and eye imtation.

There are three main types of fossil fuels:
1 Coal

2 Petroleur

3 Natural gas

COAL : Coal is the most abundant fossil resource in the world that consists mostly
of carbon. Energy content (Btw/pound) ranges from 5,000 to 15,000 depending on
the type of coal. Coa! reserves are located all over the world. Coal was formed
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lands can be reclaimed by ‘leaching’ with plenty of water (i.e. heavy irrigation).
3. Water-logging:

In order to provide congenial moisture to the growing crops, farmers usually apply
heavy imigation to their farmland. Also, in order to leach down the salts deeper into
the sotl, the farmers provide more irmigation water. However, dug to inadequate
drainage and poor quality irrigation water there is sccumulation of water under-
ground and gradually it forms a continuous column with the water table. The pro-
ductivity of water-logged soll is severely reduced due to lesser availability of oxygen
for the respiration ot plants.

4. Desertification:

Desertification is a slow process of land degradation that leads to desert formation.
Itis like a ‘skin disease’ over the planet wherein patches of degraded land, erupting
separately, gradually join together. For example, the Thar Desent (India) was forrned
by the degradation of thousands of hectares of productive land. It may result either
due to a natural phenomenon linked to climatic change or due to abusive use of
land. In fact even for climatic change, it is the abusive land use that is Jargely
responsible. Increasing human population has put a great pressure on the land. Vast
areas of land have been cleared for agricultural, industriai. and other purposes

Over- cultivauon, overgrazing, deforestation, poor imgauon practices, all contribute
towards desertification. These activities bring about changes in rainfall, temperature,
wind velocity, etc. and lead o soil erosion. Such changes then lead to desertification
of the productive lands. The topsoil, which takes centures to build up, can be lost
in just a few years through such practices. Land that recovered quickly in the past
after long droughts and dry periods now tends to lose its biological and econoric
productivity if not sustainably managed.

India figures prominently in the United Nations Environment Programme, UNEP's
World Atlas of Desertification, which shows the largest degraded area of agncul-
tral iand in the world. 1475 million ha to be in Asia. The annual loss of productivity
due to soil erosion in the South Asia region is estimated at about US $ 5.4 billion.
The re-classification of some towns in [ndia as being not drought-prone but desert-
prone 1s also significant in this regard.

5. Shifting cultivation:

Shitting (Jhum) cultvation, a very peculiar practice of slash and bum agriculture,
prevalenl among many tribal communities inhabiting the tropical and sub-tropical
regions of Africa, Asia and Islands of Pacific ocean has also laid large forest tracts
bare, This practice has led to complete destruction of forests in many hilly areas of
India, especially the North-East and Orissa, and caused soil erosion and other
assoclated problems of land degradation.

6. Urbanization:

Human activities are responsible for the land-degradation of {orests, croplands and
grasslands. The productive areas are fast reducing because of urbanization i.e. the
developmental activiues Such as human settlements and indusiries.

7. Landslides:
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Population:

A population 1s a group of individuals of the same species occupying a given area
at a given time. For example, the Asiatic lions in the Gir National Park, Gujarat,
make a population. Group of individual organisms of the same species living within
an area is called population,

Communities;

Communities of various species occupying a particular area and interacting with
each other make up a community. For instance, when we say ‘the community of the
Gir National Park’, we refer to the lion population, the deer population, the cattle
population, the grass population and populations of all kinds of life forms present
there. Thus community comprises several species interacting with each other. Any
assemblage of populations living in a prescribed area or physical habitat that has
characteristics in addition ta its individual and population components can be called
as commusmty.

Cycles:

The circulation of the chemical elements in its biosphere from the environment to
organisms and back to the environment is called cycle.

Food chain:

The transfer of food energy from its source in plants through a senies of organisms
where eating and being eaten is repeated a pumber of times are calied food chain.

Carrying capacity:
Maximurn population of a particular species that a given habitat can support in terms
of resources over a given period of time.

CONCEPT OF ECOSYSTEM

An ecosystem is a community of organisms involved in a dynamic network
of biological, chemical and physical interactions between themselves and with then
on-living components. .Such interactions sustain the system and allow it to respond
to changing conditions. Thus, an ecosystem includes the community, the non-living
components and their interactions. The Gir ecosystem will thus include the various
life forms found in the park (the community) and also the non-living components of
the park, like the sail, rocks, water etc. and even the solar energy that is captured
by the plants.

The sum total of all the ecosystems on planet Earth is culled the biosphere, which
includes all the earth's living organisms interacting with the physical environment as
a whole to maintain a steady-state ecosystem.

The community of organisms and populations that are intcracting with one another
and with the chemical and physical components of their environinent is called ‘eco-

system’.
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INTRODUCTION

It is really amazing if we divide the whole mother earth into 10 billion parts, it is only
one part where Life exists and the surprising variety of living organisms which couid
be about 50 million species are all restricted to just about a kilometer-thick layer
of soil, water and air. It is indeed wonderful to see that so much diversity has been
created by nature on this earth from so little physical matter, Biodiversity refers o
the variety and variability among all groups of living organisms and the ecosystem
complexes in which they oceur.

In the Conservation of Biological diversity (1992) biod:versity has been defined as
the variability among living organisms from all sources including inter alia, terrestrial,
marine and other aquatic ecosystems and the ecological complexes of which they
are a part. Biodiversity means the vanety and variability of all living organisms.
Biodiversity constitutes the biological wealth.

Biodiversity is at three levels:
- Genetic Diversity

- Species Diversity

- Ecosystern Diversity.

Genetic Biodiversity:

It is basic source of biodiversity. The genes found in organisms can form enormous
number of combinations each of which gives rise 1o some variability. Genes are the
basic units of hereditary information transmitted from one generation to other. When
the genes within the same species show different versions due to new combinations,
it is called genetic vanability. For example, all rice vaneties belong to the species
Oryza sativa, but there are thousands of wild and cultivated varieties of rice which
show variations at the genetic level and differ in their colour, size, shape, aroma and
nutrient content of the grain. This is genetic diversity of nce,

Genetic biodiversity means the variation of genes within  species. A species have
varieties and each vanety has its own genes or genetic makeup. Diversity of genes
within a species increases its ability to adapt to disease, pollution and other changes
in environment. When a variety of a species is destroyed, genetic diversity gets
fiminished

Species  Biodiversity:

This is the variability found wathin the population of a species or between different

species of a cormmumity. it represents broadly the species richness and thetr abundance
In a community.

Till now only about 1 5 million living and 300000 fossil species have been actually
described and given scientific names. It is quite likely that a large fraction of these



species may become extinct even before they are discovered and enlisted. Species
biodiversity means variety of species within a region. Such diversity can be mea-
sured on the basis of species in a region. More species biodiversity means more
biological wealth.

Ecosystem Biodiversity:

This is the diversity of ecological complexity showing variations in ecological niches,
tropic structure, food-webs, nutrient cycling etc, The ecosystems also show vania-
tions with respect to physical parameters like moisture, temperature, altitude pre-
cipitation etc. Thus there occurs tremendous diversity within the ecosystems, along
these gradients,

We mainly consider diversity in forest ecosystemn, which is supposed to have mainly
a dominance of trees. But, while considering a tropical rainforest, a tropical decidu-
ous forest, a temperate deciduous forest and a boreal forest, the variations observed
are just too many and they are mainly due to variations in the above mentioned
physical factors.

The ecosystem diversity 15 ot great value that must be kept intact. This diversity has
developed over millions of vears of evolution. If we destroy this diversity, 1t would
disrupt the ecological balance. We cannot replace the diversity of one ecosystem
with that of another. Coniferous trees of boreal forests cannot take up the function
of the trees of tropical deciduous forest lands and vice versa, because ecosystem
diversity has evolved with respect to the prevailing environmental conditions with
well regulated ecological balance.

Ecosystem biodiversity refers to variety of ecosystem in a particular region or zone
as for example various ecosysterns include forests, wetlands, arid zones, deserts etc.
All these have their own fauna and flora (biodiversity).

BIOGEOPORAHICAL CLASSIFICATION OF INDIA

India has different types of climate and topography in different parts of the country
end these variations have induced enormous variability in flora and fauna. India has
a rich hentage of biological diversity and occupies the tenth position among the plant
rich nations of the world.

It very important to study the distribution, evolution, dispersal and environmental
relationship of plants and animals i time and space.

There are ten different bio-geographic habitats in India.

[. Trans-Himalayan — Upper regions

2. Himalayan — North- West Himalayas, West, Central and East Himalayas
3. Desent — Kutch, Thar and Ladakh

4. Semi-Arid - Central India, Gujarat-Rajwara
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population pressure on wildlife reserves in India. These reasons are also a matter
of great concern for the other endangered species in India.

The major reason behind the habitat loss is the spread of agriculture. The Roval
Bengal Tigers were also extensively being captured for pet trade, zoos and research,
as well as for use in Onental medicine, still in china.

Further, the Critically Endangered species in India, as idennfied by the [UCN and
WII include the Jenkins Shrew, Malabar Large-spotted Civet, Namdapha Flying
Squirrel, Pygmy Hog, Salim Ali‘s Fruit Bats, Snow Leopard, Sumatran Rhinoceros,
and the Wroughton‘s Free-tailed Bat. The list of Endangered species in India in-
clude the Asiatic Lion, Asiatic Black Bear, Desert Cat, Great Indian Rhinoceros,
Hispid Hare, Hoolock Gibbon, Kashmir Stag, Lion-Tailed Macaque, Markhor,
Nayan Ovis, Nilgin Leaf Monkey, Pygmy Hog, Andaman Shrew, Andaman Spiny
Shrew, Indian Elephant or Asian Elephant, Banteng, Blue Whale, Capped Leaf
Monkey, Chiru, Fin Whaie, Ganges River Dolphin, Golden Leaf Monkey, Asian
arowana, Loggerhead Sea Turtle, Hoolock Gibbon, Indus River Dolphin, Kondana
Soft-furred Rat, Lion-Tailed Macaque, Marsh Mongoose, Nicobar Tree Shrew,
Nilgiri Tahr, Parti-coloured Flying Squirrel, Peter‘s Tube-nosed Bat, Red Panda,
Sei Whale, Servant Mouse, Tiger, Wild Water Buffalo, and the Woolly Flying
Squirrel.

Vulnerable and Threatened Species in India

Apart from the Critically Endangered and the endangercd species in India, the
International Union for Conservation of Nature and Natural Resources and Wildlife
Institute of India also identified several species as vulnerabie m India. These species
include the Asiatic Wild Dog, Banteng Bos javanicus, Brow-antlered Deer, Brown
Bear, Brown Palm Civet, Clouded Leopard, Common Outer, Ganges River Dol-
phin, Gaur, Goral, Grey [Indian Wolf, Himalayan W-toothed Shrew, Himalayan
Musk Deer, Himalayan Shrew, Jackal Canis Aureus. Andarman Horseshoe Bat,
Andaman Rat, Argali, Asiatic Golden Cat, Asiatic Wild Ass, Macaque Monkey,
Back-striped Weasel, Barasingha, Bare-bellied Hedgehog, Blackbuck, Browu fish
owl, Ceniral Kashmir Yole, Dhole, Dugong, Eld‘s Deer. Elvira Rat, Eurasian Otter,
Fishing Cat, Four-homed Antelope, Gaur.

The other Vulnerable species are Himalayan Tahr, Humphack Whale, Indian Giant
Squirrel, Irrawaddy Squirrel, Jerdon's Palm Civet, Kashmir Cave Bat, Kerala Rat,
Khajuna's Leaf-nosed Bat, Kolar Leaf-nosed Bat, I esser Horseshoe Bat, Main-
land Serow, Malayan Porcupine, Mandelli‘s Mouse-eared Bat, Marbled Cat,
Mouflon, Nicobar Flying Fox, Nilgir Leaf Monkey, Nilgin Marten, Noosense Rat,
Pale Grey Shrew, Palm Rat. Red Goral, Royal Bengal Tiger, Rock Eagle-owl,
Rusty-spotted Cat, Sikkim Rat, Sloth Bear, Slow Lons, Smooth-coated Otter,
Sperm Whale, Sri Lankan Giant Squirrel, Sri Lankan Highland Shrew. Sump tail
Macaque, Takin, Wild Goat, Wild Yak and the Lesser Panda.
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collected in the Angimalai Hills in the 1870s It is'possibly most closely related to
two relict genera found in the mountains of eastern Tanzania.

CONSERVATION OF BIODIVERSITY:

The enormous value of biodiversity due to their genetic, commercial, medical, aes-
thetic, ecological and optional importance emphasizes the need to conserve
biodiversity. Gradually we are realizing that wildlife is not just 'a game to be hunted’,
rather it is a gift of nature to be nurtured and enjoyed.

There are two approaches to biodiversity conservation:
a) In situ conservation (within habitst) ;

This is achieved by protection of wild flora and fsuna in nature itself e.g.
Biosphere Reserves, National Parks, Sanctusries, Reserve Forests ete

b) Ex situ conservation (outside habitats):

This is done by establishment of gene banks, seed banks, zoos, botanical
gardens, culture collection tissue banks, 2zoological ganders, spern banks
etc,

SUMMARY

It is basic source of biodiversity. The genes found in organisms can form enormous
number of combinations each of whicb gives rise to some vanability. Genes are the
basic units of hereditary information transmitted from one generation to other. When
the genes within the same species show different versions due to new combinations, it
is called genetic varabulity.

Forexample, all rice varieties belong to the species Oryza sativa, but there are thou-
sands of wild and cultivated varieties of rice which show vanations at the genetic level
and differ in their colour, size, shape, aroma and nutrient content of the grain. This is
genetic diversity of rice.

It is basic source of biodiversity. The genes found in organisms can form enormous
number of combinations each of which gives rise to some vanability.

This is the diversity of ecological complexity showing vanations in ecological niches,
tropic structure, food-webs, nutrientcycling etc. The ecosystems also show variations
with respect to physical parameters like moisture, temperature, altitude precipitation
etc. Thus there occurs tremendous diversity within the ecosystems, along these gradi-
ents.

This is the variahility found within the population of a species or between different
species of a community. It represents broadly the species richness and their ahun-
dance in a community.
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In situ conservation (within habitat) : This is achieved by protection of wild flora and
fauna in nature itself ¢.g. Biosphere Reserves, National Parks, Sanctuaries, Reserve
Forests etc

Ex situ consiervation (outside habitats): This is done by cstublishment of gene banks,
seed banks, zoos, botanical gardens, culture collection cte.

We have discussed about the need to preserve and protect wildlife. However,
sometimes we come across conflicting situations when wildlife starts causing im-
mense damage and danger to man and under such conditions it becomes very
difficult for the forest department to pacify the atYected villages and gain local
support for wildlife conservation.

Instances of man animal conflicts keep on coming t lime light from several stales
in our couniry. In Sambalpur, Orissa 195 humans were killed in the last Syears by
elephants. In retaliation the villagers killed 95 elephants in the border region of
Kote-Chamarajanagar beit in Mysore have been reported recently. The man-el-
ephant conflict in this region has arisen because of massive damage done by the
elephants to the farmer’s cotton and sugarcane crops.

The agonized viliagers electrocute the elephants and sometimes hide explosives in
the sugarcane fields, which explode as the elephants intrude into thetr fields. In fact,
more killings are done by locals than by poachers.

ANSWER TO CHECK YOUR PROGRESS
1. Biodiversity is at three levels:
- Genetic Diversity
- Species Diversity
- Ecosystem Diversity.

2. BIOLOGICAL DIVERSITY AT NATIONAL LEVEL (Indian
Biodiversity): Every country is chamacterized by its own biodiversity de-
pending mainly on its climate. India has a rich biological diversity of flora
and fauna Overall six percent of the global species are found in India. It is
estirnated that India mnks 10™ among the plant rich countries of the world,
11" in terms of number of endemic species of higher vertebrates and 6®
among the centers of diversity and origin of agncultural crops. Total number
of living species identified in our country is 150000. Out of a total 25
biodiversity hot-spots in the world, India pussesses two, one in the north-
east region and one in the Western Ghats. Indian is also one of the 12
mega-biodiversity countries in the world.

3. Types of Endangered Species in India : The endangered species in India
have been divided into 4 main categories-



* Critically Endangered (CR),
* Endangered (EN),

* Vulnerable (VU) and

* Threatened.

Tllegal 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 import-
ers 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 pro-
hibited 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.

TEST YOURSELF

6.

Define biodiversity. Explain genetic, species and ecosystem diversities.

What do you mean by consumptive use value, productive use value, social
value, ethical value and option value of biodiversity?

What are the major threats to biodiversity?

What are the main causes of man-wildlife conflicts? Discuss the remedial
steps that can curb the conflict.

What are hotspots of biodiversity? Which are the hotspots found in India?
Discuss salient features.

What is meant by in situ and ex situ conservation of biodiversity?
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For instance—run-off from agniculture lands, forestry, minmg, construction, etc. This
type of discharge of waste- water cannot be easily controtled. However, water
pollution caused by diffused sources like agriculture can be controlled by changing
the crop patterns, tillage practices and advanced farm management practices.

Effects of Water Pollution

It is a well-known fact that clean water is absolutely essential for healthy living.
Adequate supply of fresh and clean drinking water is a basic need for all human
beings on the earth, yet it has been observed that millions of people worldwide are
deprived of thus.

Freshwater resources all over the world are threatened not onty by over exploitation
and poor management but also by ecological degradation. The main source of
freshwater pollution can be attributed to discharge of untreated waste, dumping of
industrial effluent, and run-off from agricultural fields. Industnial growth, urbanization
and the increasing use of synthetic organic substances have serious and adverse
impacts on fresbwater bodies. It is a generally accepted fact that the developed
countries suffer from problems of chemical discharge into the water sources mainly
groundwater, while developing countries face problems of agricultural run-off 1n
water sources. Polluted water like chemicals in drinking water causes problem to
health and leads to water-bome diseases which can be prevented by taking mea-
sures can be taken even at the household level.

As we know, water is a vital resource essential for sustaining life; therefore, its
contamination has immediate as well as far reaching effects on the heaith and en-
vironment of living beings. The adverse effects of water pollutton can be studied
under the following heads:

(i) Physical effects.

(1) Oxidation effects.

(1ii) Toxic chemical efects.

(v} Chemical mutrient effects.

(v) Micro-organism eflects.

{vi) Radionuclide effects.

Physical Effects. These will be due to:

s Suspended solids particles: Solids may be inert material wastes or in-
soluble finely divided organic solids. Inert material 1n water may slowly
accumulate on vegetation foliage, and produce a deposit on the river bed.
These may also cause reduction in solar energy absorption thereby decreas-
ing rate of photosynthesis causing low oxygen conditions on the river bed.
Suspended matenials may also cause turbidity which reduces light penetra-
tion, reduces plant synthesis and restricts plant growth. Finely divided or-
ganic solids will be biodegraded and will cause reduction of the dissolved
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The environment has deteniorated owing to industrial stress, urbanization, population
density and numerous other villains which make the earth as a paradise for infectious
agents. Such chronically accumulated environment contaminates our air, water,
foodand soil etc. thereby severely affecting the health. Nearly 80% of the diseases
particularly in developing world can be linked with soil and water. About 90% of
the pollution load in niver system 1s due to faecal matter. The soil is highly polluted
by several pathogenic organisms and hazardous industnal effluents. Soil pollution is
the result of urban-technological revolution and speedy exploitation of every bit of
natural resources.

®

(i)

(it)

()

)

(V)

(vi)

Industrial Wastes consist of a vaniety of chemicals which are extremely toxic
to living being. Different industries release different harmful toxins. These
toxins enter in the food chain causing a number of undesirable effects.

Industrial effluents when discharged through sewage system will poison the
biological punfication mechanism of sewage treatment. causing several soil
and water-bome diseases.

Metallic contaminants (Hg, Zn, Cd, etc.) destroy bacteria and benelicial
micro organisms in the soil.

The wastes including building materials, sludge, dead animal skeletons, and
thrown away garbage pile up at public places and cause obstruction in daily
life.

Sewage is the pood medium for the growth of pathogenic bactena, viruses
etc. Vibrio cholera found in sewage causes cholera.

Solid wastes result in offensive odour and cause clogging of ground water
filters. Suspended matter in sewage can blanket : the soil, thereby interfening
with fhe soil moisture.

Radioactive pollutants can produce great human misery when food contain-
ing radionuclides is taken by man, some of them concentrate in specific
body organs and cause undesirable diseases.

(viii) Radiation actually affects the soil and soil fertility. These radiatons Jall plant

(x)

(%)

(x1)

species.

A recent report indicates that a large sumber of induced radio nuclides as
carbon-14, Fe-55, Mn-54, Co-57 etc. get concentrated in biological sys-
tems,

Potassium fertilizers in soil are reported to decrease the valuable nutrient
ascorbic acid (vitamin C) and carotene in vegetables and fruits.

Excessive use of nitrogenous fertilizers in land leads to accumulation of
nitrate in the soil. This excess accumulation can cause diarthea and cyanosis
in children.
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usage of carpets or any absorbing material, the noise generated from felling
of items in house can be minimised.

¢ Maintenance of automobiles: Regular servicing and tuning of vehicles will
reduce the noise levels. Fixing of silencers to automobiles, two wheelers etc.,
will reduce the noise levels.

e Control over vibrations: The vibrations of materials may be controlled using
proper foundations, rubber padding etc. to reduce the noise levels caused by
vibrations.

e Low voice speaking: Speaking at low voices enough for communication reduces
the excess noise levels.

¢ Prohibition on usage of loud speakers: By not permitting the usage of
loudspeakers in the habitant zones except for important meetings / functions.
Now-a-days, the urban Administration of the metro cities in India, is becoming
stringent on usage of loudspeakers.

e Selection of machinery: Optimum selection of machinery tools or equipment
reduces excess noise levels. For example selection of chairs, or selection of
certain machinery/equipment which generate less noise (Sound) due to its
superior technology etc. is also an important factor in noise minimisation
strategy.

¢ Maintenance of machines: Proper lubrication and maintenance of machines,
vehicles etc. will reduce noise levels. For example, it is a common experience
that, many parts of a vehicle will become loose while on a rugged path of
journey. If these loose parts are not properly fitted, they will generate noise
and cause annoyance to the driver/passenger. Similarly is the case of machines.
Proper handling and regular maintenance is essential not only for noise control
but also to improve the life of machine

Control in the transmission path

The change in the transmission path will increase the length of travel for the wave
and get absorbed/refracted/radiated in the surrounding environment. The available
techniques are briefly discussed below.

e Installation of barriers: Installation of barriers between noise source
and receiver can attenuate the noise levels. For a barrier to be effective,
its lateral width should extend beyond the line-of-sight at least as much
as the height.

e Design of building: The design of the building incorporating the use of
suitable noise absorbing material for wall/door/window/ceiling will reduce
the noise levels.

¢ Green belt development: Green belt development can attenuate the
sound levels. The degree of attenuation varies with species of greenbelt.

Using protection equipment

Protective equipment usage is the ultimate step in noise control technology, i.e.
after noise reduction at source and/or after the diversion or engineered control
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tower. The other types of scrubbers used are venturi-scrubbers, cyclone-
scrubbers.

Orgzanic Pollutants ;: Organic chemical compounds are of great impor-
tance to the human beings and other life forms on this planet. Most-of the
substances of which living things are composed are organic compounds. In
addition, the main foodstuffs (such as fats, proteins and carbohydrates), as
well as a number of materials and substances necessary for modem living
(such as cotton, petroleum, rubber, plastics, anubiotics, etc.), are all organic
compounds. But their presence in water is not desirable as they not only
impart taste, odour and colour to water, but some of the chemical com-
pounds discharged by industries are toxic and carcinogenic too.

Radioactive Pollutants : Radioactivity found in water is mainly due to
natural sources; but there is also a threat of radionuchde contamination from
various industrial and medical processes. The nain human activities which
are responsible for radioactive poliution are use of radioactive materials in
power plants and nuclear weapons ; use of radiodctive isotopes in medical,
industrial and research applications ; and mining and processing of ores to
produce usable radioactive substances. Though all of the radioactive con-
taminants are carcinogenic, the radionuclide that are found 1n water and are
of concern are uranium, radium 226 and 228. radon aad thorium 230 and
232. Out of these, radon is generally found n public water supplies.

Soil pollution mainly results ffom the following sources:
1. [ndustrial wastes

2. Urban wastes

3. Radioactive pollutants

4, Agricultural practices

5. Chemical andi metallic poltutant

6. Biological agent.

Sources/Crases of Noise : The sources of noisc are more in urban and
industrial areas, than in rural areas. The sources. in general, may be

e  Stationary sources include industries; use of loudspeakers on vanious
occasions like festivals, elections, worships in temples, mosques,
etc., and during advertisements; mming operations; use of bulldoz-
ers, drillers and dynamites to break rocks; household gadgets like
vacuum cleaner, TV, radio, stereo, grinder, mixer, etc.; common
vegetable and fish markets; etc.

¢  Mobile sources include road traffic, railway traffic, air traffic, navi-
gation, ¢ic.
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FROM UNSUSTAINABLE TO SUSTAINABLE DEVELOP-
MENT

Introduction

Sustainable Development is such a concept that signifies that rate of consumption or
use of natural resources should be approximate the rate at which these resources can
be substituted or replaced.

It also requires that a nation or society should be able to satisfy its requirernents-
social, economic and others- without undermining the interest of future generations.
Countries of North (Developed) use too many natural resources and such practice
cannot continue long. Mother Nature has been making available its resources and
services as well it is also serving as receptacle for absorbing wastes for too long a
time. We bave to realvze now that Nature today is very fragile.

Nature is finite, And experts have wamed that it has reached to a critical threshold
beyond which it would lead to Ecological Decline that would further lead 1o nothung
bt

“DISASTER”. These experts are strong advocates of “limits to growthphilosophry. This
concept of sustainable development can be further extended with the principle of
justice and equity (equal distribution) between the peoples of North and South.
Therefore, the national as well as international leaders and institutions respectively
have major responsibility for sound developmental, econonuc and environmental
issues. They should keep in view the principle of equity and those principles that
determine the intergenerational inequities.

Another aspect of sustninable development is related to System Analysis, that is to
say, how economic, social and environmental systems intcract at vanious scales of
operation to lead sustainable development that will strike opiimal balance among the
three subsystems. [t must ulimately lead to reducing poverty of people in developing
countries by minimizing resources depletion, environmental darmage and social insta-
bility.

To summarize, Sustainable Development (Following aspects are to be high-
lighted)

*Protecting environment

* Avoiding depletion of pun-renewable resources

*Seck reliance on alterative sources

*Equal access to resources

* Principle of Intergenerational distmbution of resources-lmportant
*Systems thmlang

Fundrmentals of Environment and Sustainable Development



¢ Population and its lmplication:

There are two aspects that affect environment:
a) Population growth and

b)economic development.
e Limits to Growth:

We will need to change attitudes, consumption patiems, manufacturing and market-
ing practices and get mto technological world that it is less intensive in its use of
materials and energy to be able to manage the environmental crisis. Just improve-
ment of efficiency alone is not going to be enough.

Growth has been treated as an infinite variable. This is not a correct assumption.
The “earth’s carrying capacity” is not seriously thought about And such world has
to desperately try to keep pace with the environmental problems because of such
incorrect assumptions. For example, climate change (global warming), can be com-
bated only if the world ransits to a non-carbon energy economy, only after that the
limitations of environments concems posed by a carbon energy economy would get
lessened.

The world needs an intemational mechanism that not only provides incentives to all
nations to live within their entitled norms (armnounts) but also help to promote a rapid
transition to a non-carbon energy economy. There is considerable scope for dema-
terialization and de-energisation without a decrease in living standards This will be
possible only if it is promoted through changes in the fiscal systern which supparts
appropriate technological improvemnents. This can only happen if principle of suffi-
ciency is ignored. We will need to set a level of sufficiency i.e. this much and not
beyond it. There i3 a difference between ecology of means and ecology of ends.

¢ Econerny:

Rate of Gross National Product (GNP) is important indicators of economic
performance of any nation Increase GNP indicates economic heaith of the country.
Such increase however s based on high rate of consumption of natural resources
of which depletion of environmental resources is significant. Economic growth comes
in conflict with issues of environmental concerns.

Ever since India had adopted the Economic Reforms Models via liberalization
globalization. However, there are significant advantages from the above transition;
ecological disadvantages are required to be taken into account. Long term ecologi-
cal costs are to be taken into account. In our effort to increase the GNP, we may
not like to liquidate ecological assets. High economic growth results into high rate
of extraction, transformation and utilization of non-renewable resources. It is impor-
tant to also achieve good rate of regeneration of natural resources. Economic growth
cannot take place without sustaining ecological costs.

Economic growth has (o be environmentally sustainable Developing countries have
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¢ One should hmit your offsprings because too many people will overburden
the earth.

¢ One should not waste your resources on destructive weapons.

e One should not run after gains at the cost of nature rather should strive to
restore its damaged majesty.

» One should not vonceal from others the effects you have caused by
your actions on earth.

* One should not steal from future generations their right to live in a ciean
and safe planet by impovenshing or polluting it.

One should consume the material goods in moderate amounts so that all may share
the earth’s precious treasure of resources. If we criticaily go through the above Ten
Commandrnents for eanth ethics and reflect upon the same we will find that various
religions teach us the same things in one form or the other.

Our Vedas also have glontied each every componen! of nature as gods or goddesses
so that people have a feeling of reverence for them. Our religious and cultura! rituals
make us perform such actions that would help 1n the conservation of nature and
natural resources.

Even the vanious fesbvals envisaged by Hinduism also prescribe the participation of
humans in the celebrations through nature. (Nisarga Pooja is what we perform
during celebrations of our festivals e.g. Satyanarayana Pooja, Vatapournitma,
Baishakhi, Ganesh Festival, Dassaraetc.)The concept of Ahumsa in Buddhism and
Jainism ensure the protection and conservation of all forins of life, thereby keeping
the ecological balance of the earth intact. Our teachings on “having fewer wants”
ensure to put “limits to growth™ and thus guide us to have an eco-centric life style.

CLIMATE CHANGE:

Climate change is changing our economy, health and commumnities in diverse
ways, Scientists wam that if we do not aggressively curb climate change now,
the results will likely be disastrous.

Climate change is the single biggest environmental and humanitanian cnisis of our
time. The Earth’s atmosphere is overloaded with heat-trapping carbon dioxide,
which threatens large-scale disrupiions in climate with disastrous consequences.

Climate is the average weather of an area. It is the general weather conditions,
seasonal variations and extremes of weather in region Such conditions which av-
erage over a long period at least 30 years is called climate.

The Intergovemmental Panel On Climate Change (IPCC) i 1990 and 1992 pub-
lished best available evidence about past climate change, the green house effect and
recent changes in global temperature. It is observed that earth’s temperature has
changed considerably during the geological times. It has experienced several glacial



and interglacial pertods. However, during the past1 0000 ycars of the current inter-
glacial period, the meun average temperature has fluctuated by 0.51° ¢ over 100
to 200 year period.

We have relatively stable climate for thousands of years due to which we have
practiced agnculture and increased population. Even small changes in climatic con-
ditions may disturb agnculture that would lead to migration of animals including
humans. Anthropogeme activities are upsetting the delicate balance that has been
established between vanous components of the environment.

Green house pases are icreasing in atmosphere resulting in increase 1n the average
global temperature. This may upset the hydrological cycle; result in floods and
droughts in different regions of the world, cause sea level nise, changes in agricultural
productivity, famines and death of humans as well as Jivestock.

GLOBAL WARMING:

Global wunning is the unusually rapid increase in Eurth's average surface tem-
perature over the past century primarily due to the greenhouse gases released
by people buming [ossit fuels.

Troposphere, the lower most layer of the atmosphere traps heat by natural process
due to the presence of certain gases. This effect is called Green House Effect as it
is similar to the warming effect observed in the horticultural Greenhouse made of

glass.

The amount of heat trapped in the atmosphere depends mostly upon the concen-
tration of heat trapping or green house gases and length of time they stay in the
atmosphere. The major green house gases are carbon dioxide, 0zone, methane,
nitrous oxide etc, and water vapours, The average global wmperature is 15%. In the
absence of green house gases this temperature would have been 18° ¢. Therefore,
greenhouse effect contributes a temperature rise to the nme of 33°c.

Heat trapped by green house gases in the atmosphere keeps the planet warm
enough to allow us and other species to exist. The two predominant green house
gases are water vapors which are controlled by hydrological cycle and carbon
dioxide which is controlled mostly by the global carbon cyeie. While the levels
of water vapor in the troposphere have relatively remaimed constant the levels of carbon
dioxide have increased,

Other gases whose levels have increased due to human activinies are methane,
nitrous oxide. Deforestation has further resulted in eievated levels of carbon dioxide
due lo non removal of carbon dioxide by plants through photosynthesis. Warming
or cooling by more than 2 ¢ over the past few decades may prove to be disastrous
for various ecosystems on the earth including humans as it would alter the conditions
faster than some species could adapt or migrate. Some areas will become inhab-
itable because of droughts or floods following rise in average sea level.
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oxidized over several days by which time they travel several thousand kilometers.
In the atmosphere these gases are ultimately converted into sulfiric and mtric acids.
Hydrogen chloride emisston forms hydrochloric acid. These acids cause acidic rain,
Acid rain is only one component of acidic deposition. Actdic 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 oxid s of sulphur and nitrogen and acid aerosols get de-
posited on the surface of water bodies, vegetation, soil and other maienals. On
moist surfaces or in liquids these acid forming gases can dissolve an form acids
similar to that formed in acid rain.

Effects of arcid rain:

Acid rawn causes a number of harmful effects below pH 5. The effects are visible i
the aquatic even at pH less than 5.5.

1. I causes detertoration of buildings especially made of marble ¢.g. monu-
ments like Taj Mahal. Crystals of calcium and magnesium sulphate are
formed as a result of corrosion caused by acid rain.

2, It damages stone slatues. Priceless stone stutues in Greece and Italy have
beem partially dissolved by acid rain.

3. It damages metals and car finushes,
4. Aquatic life especially fish are badly affected by lake acidification.

5. Aquatic animals suffer from toxicity of metals such as aluminum, mercury,
manganese, zinc and lead which leak from the surrounding rocks due to acid
rain.

6. i results in reproductive failure, and killing of fish.

7. Many lakes of Sweden, Norway, Canada have become fishless due to acid
Tain.

8. ltdamages 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 of Acid Rain:

[.  Emussion of SO, and NO, from industries and power plants should be
reduced by using pollution contro] eguipments.

2. Liming of lakes and soils should be done to correct the adverse effects of
acid rain.
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6.

Objectives of the Act-

s  Protection and conservation of forest .

o To ensure judicious use of forest products.
Objectives of the Act-

e  Protection and improvement of the environment ;

e Prevention of hazards to all living creatures {plants, animals and
humans) and property;

*  Maintenance of harmonious relationship between humans and their
environment.

TEST YOURSELF

1.

b W

9.

10.
11,
12,
13.

What do you understand by sustainable development? What are the
major measures to attain sustainability?

Why is urban requirement of energy more than rural requirement?
Discuss the measures to conserve water.
What is rainwater harvesting? What are the purposes served by it?

What is a watershed? Critically discuss the objectives and practices
of watershed management,

What do we mean by “Environmental Refugees™ or “outs tees”? What are
the major causes for displacement of native tnbal people? Discuss with

examples.

What are the major issues and problems related to rehabilitation of the
displaced tribal”? Discuss with examples.

What are greenhouse gases and greenhouse effects? How do they contrib-
uie to the global wanning?

Discuss the major implications of enhanced global warming.
Write an essay on Acid Rain.

Discuss vanous measures for Wasteland reclamation.
Discuss salient features of various environmental legislations.

Write notes on various authorities established by various laws for prevention
and control of environmental pollution.

FURTHER READING

Environmental Studies by Benny Joseph, TMH
Agarwal, K.C. 200! Environemntal Biology, Nidi Publ., Lid., Bikaner
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ment are not bearing the burden of their hazardous wastes, as they export such
wastes to many developing countries that have to face the toxic impacts of the
hazardous wastes. The worker class and the poor are the main victims and sutferers
of adverse effects of industrial toxins, foul smelling polluted air, unclean and unsafe
drinking water, unhealthy working conditions, occupational health hazards etc. The
indigenous people and tnbal people are the worst victims ot development who lose
their homes and lands to dams and reservoirs and are deprived of their human rights
to native homes. (e.g. Sardar Sarvor Narmada Nigam project-hampered tribal and
many others- their rehabilitation is still 2 burming issue- activists such as Ms.Medha
Patkar, Baba Amte are stili fighting the unending battle with the respective govemn-
ments- but very little yielded from the stir so far.)

FAMILY VALUES:

1) Difference regarding function of family: As a result of industrialization and
restructure of pay packets, the function of family has changed considerably.
Compared to today the family had much more function in the past. Now a
number of functions, which used to be performed by families in the past,
have been taken over by other institutions. Tradittonally an Indian family
used to be a center of birth, rearing and education of chuldren. The children
used to get training in the ancestral profession. The function of socialization
of children, too, used to be performed by the family. But in the industnialized
society of today family is not required to fulfil! these roles. Today children
are born in hospital. Even for the Protection, nurture and care of the children
there are today a number of official and nos-offi alin utions. In big towns
we find today a number of [nfant-Care centers, homes for orphaned and
children homes. The education of children today 1s done in schools and not
in homes. The professional training also is no longer the obligation of the

fammly.

What is even more serious and disgusting that even feeding is no tonger the
exclusive obligation of the family! Many peopie in metropolis eat out of
homes. In almost all big cities people rarely take lunch at home except on
Sunday and holidays. In many families both husband and wife go out for
work. In these circumstances the function of a modemn tamily are more
formal than real.

2) Breaking up of Joint Family: Traditionally most of the indian families
were joint families. As result of industrialization, most of these joint families
are breaking up and are being replaced by nuclear families. There are a
numnber of reasons for this. Firstly, in indusmal town there is acute shortage
of residential accommodation. Most of the people have to content them-
selves with a single or two room accommodations. in these vircumstances,
it i5 physically exceedingly difficult if not impossible to retain the joint family
system.
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10.

11.

are increased afier a lot of agitation.

No identification with the work: Another feature is that the worker is not
identified with the work, which he is doing. The owner of the industry is
interested only in gening his goods and makiny his brand popular in the
market, rather than bring workers on the forefront.

Poor working conditions: The workers are not paid adequately with the
result that they cannot afford to live in good houses. They live in slums in
miserable conditions. Working conditions in which laborers are required to
work too are not good. This is a continuing feature of the industry.

Environmental Pollution: Industry bring with it pollution in the environ-
ments. Smoke of chimney of factories, noise of the machines, chemical
water flowing out of factones and residue of factery raw materials and dust
all create problems of environment pollution and that is unavoidable in the
factory situation.

Trend towards urbanization: Industries are set abound places where com-
rmunication and other facilities are easily available. Once industries had been
set up a town develops around that. There arc always employment oppor-
tunities in the industries. The people therefore, start migrating from rural
areas. In this way trend towards urbanization starts.

Pressure on existing institutions: Industrialization exerts heavy pressure on
existing institutions like marriage, family rural life, and educational system
and so on. With industrializanon the institutons of marriage has come under
heavy strains. It is now considered a friendship and not religious institution.
So is the case of religion, Many religious practices are now questioned.
Single-family system is replacing old joint fariiy system. Awakening has
started coming in the rural areas where people are not prepared to accept
everything blindly. In fact there 1s no existing soctal institution, which does
not come under strain with industrialization.

Scientific advancement: In modem era, there is always keen destre of society
to have new inventions. This can be possible only when more attention is
paid to scientific advancement. Every effort is made 10 have scientific inven-
tions so that new machines can do maximum work within minimum time.

Material prosperity: Industnalization has brought with it material prosper-
ity. These nations, which are industrially advanced, are economically nch In
fact outlook of these nations is purely materiahistic and those weigh every-
thing in terms of money.

Colonialism: Industrialization has brought with it colonialism and evils which
this system bnngs with it. It is unavoidable because so many goods are
produced with the help of machines that unless these are quickly marketed
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It is also hypothesized that AIDS is a man made epidemic produced by genetically
engineered laboratory produced virus. AIDS itself does not kill humans. The deaths
occur due to attack by other diseases because of the weakening of immune system,
There is decline in T-cells which are the key infection fighters in the immune system.
HIV destroys or disables these cells as a result of which various types of infectious
diseases due to micr¢ il invasion occur, Even dreaded disease like cancer can
easily develop in the HIV infected persons. Consumption of alcohol is understood
to increase the susceptibility to infection and progression of AIDS.

Effects of HIV/AIDS on Environment:

When there 15 an AIDS epidemic large number of deaths occurs which adversely
aftect local environment and natural resources. Due to large number of deaths there
is loss of labour and the level of production decreases. With fewer adults, young
members with limited resources like land and lack of expenence and knowledge find
it difficult to look after the perennial crops and prefer crops requiring less labour and
time. They devote less ime for soil conservation, forestry conservaton, especially
if there are deaths of professional forest workers.

Demand of easily accessible fuel wood increases. More timber is required for
making coffins or for pyre making,

More water is required for maintaining hygiene in AIDS affected locality. The HIV
camers are also not able to perform well due to lack of energy and frequent fever
and sweating.

WOMEN AND CHILD WELFARE

Women and c¢hildren are usually the soft targets, who suffer in a number of ways
mainly because they are weaker, helpless and economically dependent.

Women Welfare

Women usually suffer gender discrimination and devaluation at home, at workplace,
in atrimony, in inheritance, in public life and power, particularly in developing
countries. The gender violence, victimization and harassment take many forms across
culture, race or naton. The statistical data provided by the Ministry of Women and
Child Development is an eye opener that deglorifies the ceiebrated culture of our
country. The exceptionally high number of cases of abduction, dowry deaths, rape,
domestic violence, criminal offences and mental torture to women is something that
needs immediate attention and reforms in interest of the women. Women are often
the worst victims of communal enmities. The human rights of women are violated
too often in a male dominated patriarchal socsety. Thus, there is an urgent need for
policy reforms and more stringent legisiation as well as educanional and Jegal aware-
ness amongst women for checking the atrocities and injustice towards her. There are
now many ‘womeng s who actively take up women welfare issues and legally
constituted ‘women cells’ that exist almost everywhere and fight for protection of
women rights and dignity. There is full-fledged Ministry for Women and Child
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2.

CONSUMERISM: Because of rapid industrintization, the comparative gap
between nch and poor is widening. Those with jobs and those with-outs
have been reality of the rat race of daily life Those with mioney are willing
to spend it for their comforts and those with-outs are resorting to unsocial
elements resulting in increase in crimes especially financial crimes like dacoits,
embezzlement, misappropriations etc. It’s the impact of the continuous in-
crease in salaries and wages every year, that the habits of spending have

* undergone change.

Effects of HIV/AIDS on Environment: When there is an AIDS epidemic
large number of deaths occurs which adversely affect local environment and
natural resources. Due to large number of deaths there 1s loss of labour and
the level of production decreases. With fewer adults, young members with
limited resources like land and lack of expenence and knowledge find it
difficult to look after the perennial crops and prefer crops requinng less
labour and bme. They devote less time for soil conservation, forestry con-
servation, especially if there are deaths of professional forest workers.

Database : Database is collection of interrelated data on various subjects,
It is usually in computerized form and can be retneved whenever required.
In the computer the information of the database is armanged in a systematic
manner that is easily manageable and can be very quickly retrieved. The
Ministry of Environment and Forests, Government of India has taken up the
task of compiling a database on various biolic communities. The compre-
hensive database includes wild life database, conservation database, forest
cover database etc.

Database is also available for diseases like HIV'AIDS, Malania, Fluorosis
etc. National Management Information System (NMIS) of the Department
of Science and Technology has compiled a database on Research and
Development Projects along with information about Research Scienusts and
Personnel involved.

TEST YOURSELF

1.

What do you mean by Population clock? How is it related to the concept
of Zero population growth and Life expectancy?

How can you trace history of population growth? How can you predict the
population growth trends of a nation? Explain with examples.

What is meant by *“Population Explosion™? Discuss the Indian scenario.

What is meant by “population stabilization™? Discuss the family weifare and
family planning programmes in Indian context.

Discuss the influence of environmental parameters and pollution on human
health.

What is Universal Declaration of Hurnan Rights? What is its importance in
achieving the goal __ equity, justice and sustainability?
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