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Abstract
In Nature there is chough for everyone's need, but too little for

everyone's greed - M.K. Gandhi.

Pollution could be natural or by undesirable activities of man.

Environmental Pollution is defined as an undesirable change

in our surrounding, wholly or partially, in the physical chemical

or biological characteristics of air, water or land. The change

may effect man directly. Atmospheric Carbondioxide, and a

host of other gases, such as metahne, nitrous oxide, tropospheric

ozone and chlorofluorocarbons (CFCs), transmit short

wavelength radiation from the such, whilst at the same time

absorb along wavelength infrared radiations from the earth.

The result is that the earth's atmosphere is warming up. This

global warming called greenhouse effect is said to be one of the

most important environmental problem. A Green house effect

is meant for plants mainly in the cold countries where total

insolation at least during winter season in not sufficient enough

to support plant growth. The green house effect means.

'progressive warming up of the earth's surface due to the

blanketing effect of man-made carbon dioxide in the atmosphere'

According to wordsworth, "The environment is everything

that effects the individual except his genes."

Environment could be a combination of external or cultural,

economic, educational, physical, religious and social conditions

that affect growth and development of an organism. Environment

maybe defined as conditions or circumstances that surround

by organism.

Global Warming

Experiments reveals that about 75% of the solar

reaching the earth is absorb by the earth's surface

raising its temperature. The rest of the solar radiation

is reflected back to the atmosphere. The reflected heat

has lesser energy than the incident heat. Water vapour

and some gases mainly carbon-di-oxide, present in

the lower atmosphere trap some of the reflected heat

from the earth's surface, thus, adding more

temperature to the earth's surface. This process

continues and the surface of land and water gets

heated up. The gases which are trap  the  heat

radiated  from  the  earth's  surface  are  called

green  house   gases  and    the phenomenon is

called green house effect as it is similar to the

warming up effect observed in the horticultural green

house the walls and roof of which are made of glass.

The air inside the green house is warmer that the

outside as because it receives heat through glass top

and side walls, but the glass prevents the heat inside

the house from being lost to the atmosphere.
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Control Measures for Global Warming
To reduce the global warming the following

measures are suggested to be taken up.

1. Reduce the use of fossil fuels by tapping

alternative renewable sources of energy like solar

energy, wind energy, biogas etc.

2. Increase forest cover to absorb more amount of

CO2 by the plants for photosynthesis.

3. Adopt sustainable agriculture.

4. Check the growth of human population.

5. Minimize the use of nitrogen fertilizers in

agriculture to reduce the emission of nitrous oxide.

6. Cut down the use of CFCs and develop their

substitutes.

Sources
The following factors are largely responsible for the

increase in atmospheric capon dioxide concentrations.

1.  Burning of fossil fuels

The most important and significant source of

atmospheric carbon dioxide is the burning of fossil

fuels. With the escalation of population and increase

in industrial growth, the demand for fossil fuel has

greatly increased. It is estimated that for each tonne

of coal, mined and used, 0.693 tonne of carbon is

converted into carbon dioxide. For each tonne of

crude petroleum produced, 0.769 tonne of carbon is

pumped into the atmosphere as carbon dioxide.

Likewise, for each million cubic meters of natural

gas, 524 tonnes of carbon are transformed into carbon

dioxide.

2. Deforestation

Deforestation adds carbon dioxide to the atmosphere

in two ways: Firstly, most of the trees are either

burned or decomposed by bacteria, emitting carbon

dioxide directly to the air. Secondly, the deforested

land is unable to sequester carbon dioxide through

photosynthesis. As a result of these two phenomena,

deforestation contributes 10 to 30% as much carbon

dioxide to the atmosphere as fossil fuel emissions do.

3. Volcanoes

Mount Etna, an active but at present a relatively

subdued volcano in Sicily, is a case in point. It is one

of the most potent natural sources of carbon dioxide.

Every year it adds about 25 million tonnes of carbon

dioxide to the atmosphere. The entire region around

the volcano is, therefore, enriched in carbon dioxide.

4.  Greenhouse Role of Trace Gases

The important trace gases which contribute to the

greenhouse effect are methane, nitrous oxide, ozone

and chlorofluorocarbons. Addition of one molecule of

chlorofluorocarbon can have the same greenhouse

effect as the addition of 104 molecules of carbon

dioxide to the atmosphere. Since their atmospheric

levels are rising rapidly and since each molecule of

these gases absorbs more infrared radiations than a

carbon dioxide molecule, their combined greenhouse

effect is almost equal to that of carbon dioxide.

5. Methane

The principal sources of methane are :

1. Action of anaerobic bacteria on rice paddies and

wetlands.

2. Leakage from coal mines and natural gas pipeline.

3. Decomposition of organic matter in landfills.

4. Incomplete combustion of forest or range fires.

The concentration of methane has been increasing

every year. Methane contributes to the greenhouse

effect to extent of 19%. Large depletion of

stratospheric zone has exposed the troposphere to a

large dose of ultraviolet radiation. These have

increased the concentration of hydroxyl radicals (by

photo dissociation of water) which acts as a major

sink for methane.

6. Nitrous oxide

The major sources of nitrous oxide are:

1. Microbial action on nitrogenous fertilizers in soil.

2. Burning of biomass, fossil fuels and forests. Its

contribution to greenhouse effect is about 4%.

Consequences
1. Changing patterns of rainfall - Patterns of rainfall

would change worldwide causing large shifts in

agriculturally productive areas.

2. Carbon dioxide fertilization - An elevated carbon

dioxide levels might seem an agricultural blessing,

accelerating the pace of photosynthesis. The

increase in rate of photosynthesis as a result of

enhanced carbon dioxide levels is called carbon

dioxide fertilization.

Most plants record an increase in photosynthesis only

initially. Later, this rate lends to fall. This may be due

to one or both of the following reasons:
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1. Increased photosynthesis results in an excess

accumulation of starch in chloroplasts, thereby

hindering the organelles ability to function.

2. In the presence of greater amounts of carbon

dioxide, a plant's ability to move the starch by-

product to actively growing parts of the plants, thus

slowing down photosynthesis.

3. Lower nitrogen content - The dead plant material,

such as fallen leaves and twigs, are rich in nitrogen.

These act as natural fertilizers, providing nitrogen-

based nutrients to the soil and thereby increasing soil

productivity. However, plants growing in higher

concentrations of carbon dioxide have less nitrogen

and more carbon content. Less nitrogen in plants

means less protein content. Insect pests that feed on

carbon dioxide fertilized plants, therefore, would eat

more leaf to obtain enough nitrogen.

4. Increased rate of decomposition - As a result of

increased global temperature due to greenhouse

effect, the dead plant matter and soil organic matter

would decompose at a rate higher than normal. The

decomposition shall yield more carbon dioxide, which

would supplement the greenhouse phenomena.

5. Evaporation of water from soil - Due to increase

in temperature, the moisture content of soil would

decrease, and so would its fertility towards may

crops.

6. Effects on Human Health - An increase in average

global temperature is likely to increase the incidence

of infectious diseases, such as malaria, schistosomiasis,

sleeping sickness, dengue and yellow fever. An

increase in the global temperature is suspected to

extend the range of vectors the mosquitoes, flies and

snails that transmit infections disease. Due to the

greenhouse effect, one of the prime carriers of dengue

and yellow fever the Aedes aegypti has extended its

range in such diverse regions as Coasta Rica,

Colombia, Kenya and India.

7. Effects on Wildlife  - Greenhouse effect shall

seriously affect wildlife. With every rise of 1°C, plant

and tree species will have to move about 90

kilometers polewards to survive. Changing rainfall

patterns will compound the ecological disaster, while

rise in sea levels will swamp coastal habitats. As trees

and plants die out and habitats disappear, so will the

animals that depend on them. And as the world

continues to get warmer there will be nowhere for

habitats to re-establish themselves.

8. Climatic Effects - Work done with different

climatic models shows there is scientific uncertainty

about the effects of global change. However, work on

these simulation models has agreed on many

common things, including:

1. There will be a warming of the earth's surface and

lower atmosphere and a cooling of stratosphere.

2. The warming trend over the earths' surface is

varied. Warming in the tropics is smaller than the

global mean by about 2-3°C depending on seasonal

changes, which in other latitudes the average

warming might account for 5-10°C increase in

temperatures.

3. Precipitation patterns will be changed. Some areas

will become wetter and some areas dryer.

4. Seasonal patterns will change due to the changing

of temperature and precipitation patterns.

5. Soil moisture regimes will be changed due to the

changes in evaporation and precipitation.

6. With the decrease in cloud cover over Eurasia in

summer, contrast, tropical monsoons will be driven

with more severity and intensity,

7. Wind direction and wind stress over the sea surface

will be changed, which will alter ocean currents and

cause change in nutrient mixing zones and

productivity of the oceans.

9. Rise in Sea Level - In the absence of efforts to cut

green house gas emissions, sea levels will rise by

between 10 and 30 cm by the year 2030 and 30 to 100

cm by the end of next century. The direct effects are :

1. Recession of shorelines and wetlands.

2. increased tidal range and estuarine salt-front

intrusion, and

3. an increase in salt-water contamination of coastal

fresh-water acquifers. All the above effects have

profound implication for human society, especially in

many coastal areas that are densely populated.
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10. Effects of Human health - Temperature change

may have an impact on several major categories of

disease, including cardiovascular, cerebrovascular, and

respiratory diseases. Climate may affect the

respiratory tract in following three ways :

1. Seasonal effects.

2. Direct effects of specific weather conditions, such as

thunderrstorms and cold fronts.

3. Combined effects of weather with other

environmental or topographical factors.

The other disease in tropics are malaria,

trypanosomiasis, leishmaniasis, amoebiasis, ilariasis,

onchocerciasis, schistosomiasis, and various worm

infestations. The potential impact of climate change on

communicable disease is not likely to be limited to

Third World. Even in an affluent country such as

Australia, mosquito-borne disease may pose

considerable threats to health,  which will probably

increase as a result of the greenhouse effects.

Ultraviolet radiation is known to have effects on the

immune system.

Green House Effect
Green house effect has tremendous influence on the

existence of living organism in the earth. The average

global temperature is about 150 C. In the absence of

green house gases, global temperature would have

been 180 C. So, the green house effect has tremendous

contribution in raising earth, surface temperature to

the tune of 330 C. This process has been continuing

millions of years remaining global temperature

stable, How ever in recent time, due to man made

activities the list of green house gases has been

elongated, increases in addition to the level of carbon

dioxide at an alarming proportion.

Since CO
2
 is confined exclusively to the troposphere,

its higher concentration may act a serious pollutant.

Under normal conditions with normal CO
2

concentration the temperature at the surface of the

earth is maintained by the energy ,balance of the sun

rays that strike the planet and heat that is radiated

back into space. However, when there is an increase

in CO
2
 concentration, the thick layer of this gas

prevents the heat from being re-radiated out. Thus

this thick CO
2
 layer functions life the glass panels of

a green house or glass windows of a motor car,

allowing the sunlight to filter through but preventing

the heat from being re-radiated in outer space. This is

called green house effect. Thus, while most heat is

absorbed by CO
2
 layer and water vapoures in. the

atmosphere, which adds to the heat that is already

present, the net result is the heating up of the earth's

atmosphere. Thus increasing CO
2
 levels tend to warm

the air on a global scale in the lower layers of

atmosphere. Nearly 100 years ago the CO
2
 level was

275 ppm. Today it is 350 ppm. And by the year 2035

and 2040 it is expected to reach 450 ppm. Imagine

the earth's temperature. CO
2
 increase the earth

temperature by 50% whil CFCs are responsible for

another 20% increase. There are enough CFCs upto

last 120 years. -

Carbon Dioxide (CO
2
)

Major amount of carbon dioxide is released in the

atmosphere from burning of fossil fuel (coal, oil etc.)

for domestic cooking, heating etc. and the fuel

consumed in furnaces of power plants, industries,

hot-mix plants etc. More than 18x 1 012 tonnes QfC0
2

is being released into atmosphere form fossil fuels

alone each year. In India, on an  average, thermal

power plants are likely to release around 50 million

tones of CO
2
 each year in the atmosphere. Indian

coals are notorious for their high ash content (20-30%

and 450/0 in some case) and for very bad ash

qualities. The projected annual coal consumption for

the four NTPC super-thermai Rower plants is eight

million tones at singrauli (low grade), five million

tones at Korba (high grade, 8.7 million tones at

Ramagundam and nearly five million tones at

Farakka (high grade). The coal we burn was produced

250 million years ago, over a period of millions of

years. If eight tones of coal to be burnt at Singrauli,

is mined over an area of 10 sq. km., then the deposit-

formation period will he roughly 500 years and if

mined over an area of 1 sq. km. it would be 5000

years. CO
2
 is also emitted during volcanic eruptions.

On global time scale, the known, amounts of CO
2
 in

lime stone and fossil sediments suggest that normal

persistence period of CO
2
 in the atmosphere is

around 100,000 years.

An increase in CO
2
 level in atmosphere increase the

photosynthesis rate to some extent. Acting as

fertilizer especially in effect may be exploited by

using modified crop varieties and agricultural

practices. However, an increase in CO
2
 concentration

in atmosphere may result into disastrous greenhouse

effect.
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Major Sources of Greenhouse Gases
The most significant greenhouse gas is carbon dioxide

which is, released to the atmosphere by burning of

fossil fuels for different purposes in various ways e.g.

(i) Electric power stations based on fossil fuels

mainly coal and mineral oil emit huge amount of

carbon dioxide which reaches the atmosphere every

year. These power stations are the most significant

and widespread major sources of man induced carbon

dioxide. (ii) Numerous factories spread all over the

world burn immense quantity of coal, mineral oil and

natural gas and spew huge' amount of carbon dioxide

together with other undesirable gases through their

chimneys into the atmosphere. (iii) The third major

source is the transport sector which includes various

types of vehicles run on coal and petroleum. (iv) The

fourth major source of the production of carbon

dioxide is deforestation and burning of firewoods. The

people are acquainted with the first three major

sources of carbon' dioxide as they directly spew

carbon dioxide but the mechanism of the release of

carbon dioxide through deforestation are little

understood by common man.

It is important to note that the vegetations, mainly

forests of trees, and soils of the earth are very large

storage pools of unoxidised carbon as according to an

estimate they contain about 2 trillion tons of carbon

in them. The trees release carbon as carbon dioxide

after carbon is oxidized in two ways e.g. (i) through

the decay and decomposition of felled or naturally

fallen trees or parts thereof and (ii) through burning

of wood for various domestic purpose or through

large-scale forest fires either kindled by deliberate or

inadvertent actions of man or through natural forest

fires due to lightning. The vegetation is a very large

sink of carbon dioxide because carbon dioxide because

carbon dioxide is used by plants to prepare their

food during the process of photosynthesis and thus

huge quantity of carbon dioxide is fixed among the

plants. If the forest cover is reduced through large-

scale deforestation for different purpose (for increase

in agricultural lands, <' for urban and industrial

expansion, for commercial purposes etc.) the

consumption of extra amount of carbon dioxide

released through anthropogenic sources (e.g. human

volcanoes chimneys of factories, transport vehicles,

power stations etc.) to the atmosphere will be

reduced and thus the concentration of carbon dioxide

in the atmosphere will increase. It is believed that the

deforestation has added 90 to 180 billion tonnes of

carbon to the atmosphere where as the total

contribution of carbon from the burning of mineral

oil and coal has been 150 to 180 billion tonnes since

l860 (the base year of the beginning of the Industrial

Revolution 1860).

Minor greenhouse gases like halogenated gases '(

chlorofluorocarbons) and halons are released to the

atmosphere during the 'operation and maintenance of

appliances and equipments using chlorofluorocarbons

as coolants and propellants (e.g. airconditioners,

refrigeration, several cosmetic goods, plastic foams,

fire extinguishers etc.)

Impact of Greenhouse Effect
I. Some analysis believe that by 2050, the earth's

mean temperature would increase by 1.5 to 4.5°C.

According to one projection, changes will be the least

in the topics and the most at the poles. So, Greenland,

Iceland, Norway, Sweden, Finland, Siberia and Alaska

will be among the most affected. The polar icecaps

would melt. The floating' Western Antarctica ice sheet

could begin to melt.

2. A rise of five degrees would raise the sea level by

five meters within a few decades, threatening all the

densely populated coastal cities from Shanghai to San

Francisco.

3. It is suggested that North America would be

warmer and drier. The U.S. would produce less grains.

On the other hand, North and East-Africa, and Middle

East, India, West Australia and Mexico would be

warmer and wetter, enabling them to produce more

grain. Rice growing season as well as area under rice

cultivation could increase. However, this may not

happen as higher surface temperature will increase

the evaporation of water, thus reducing grain yield.

4. According to U.S. Scientist, George Woodwell,

India's annual monsoon rains may even cease

altogether.

5. According to an estimate, if all the ice on the earth

should melt 200 feet of water would be added to

surface of all oceans, and low-lying coastal cities .as

Bangkok and Venice would be inundated. A rise in

sea level of 50-100 cm caused by ocean warming

would flood low-lying lands in Bangaladesh and West

Bengal.
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6. Due to greenhouse effect, there may occur more

hurricances and cyclones and early snow melts in

mountains causing more floods during monsoon.

7. According to some, within next 25 years or so,

there will be a rise in sea level by 1.5 to 3.5 meters

and in Bangladesh alone 15 million people will have

to move or drown low-lying cities of Dhaka and

Calcutta may be inundated.

Greenhouse Effect and Climatic Change

The carbon dioxide is, infact, a natural constituent of

the earth's atmosphere. It is not necessarily a

pollutant at least in the lower atmosphere but its

increase concentration in the atmosphere leaves

adverse effect on biological communities through

changes in the thermal conditions and global radiation

and heat balances. As stated in the beginning the

carbon dioxide, present in gaseous form in the

atmosphere, has unique prosperities in that it allows

the solar radiation to reach the surface of the earth

but tends to prevent long wave terrestrial radiation

(such as infrared heat radiation form the earth) for the

earth surface form escaping into outer space. This

mechanism resuIts in the increase of temperature of

the surface of the earth and the lower atmosphere. It

may be pointed out that about 50 percent of the total

carbon dioxide produced by anthropogenic source

(combustion of fossil fuels and burning of wood) is

dissolved into the oceans and fixed by the plants in

their biomass whereas the remaining 50 percent is

stored in the atmospheric storage pool and thus the

concentration of carbon dioxide in the atmosphere

steadily increase. The trend of atmospheric carbon

dioxide increase atmosphere steadily increase. This

trend of atmospheric carbon dioxide increase the

greenhouse effect which raise the temperature of the

earth's surface. This mechanism may be explained in

simple term as given below.

The ever increasing proportion of carbon dioxide in

the atmosphere through anthropogenic source (as

discussed earlier) changes the general composition of

the atmosphere and overall heat balance because

carbon dioxide is more or less transparent to

incoming short wave solar radiation but it absorbs

most of the outgoing longwave radiation emitted

form the earth's surface. Thus the supply of additional

amount of carbon dioxide to the atmosphere every

year enhances the absorption of radiations form the

earth's surface. Thus the supply of additional amount

of carbon dioxide to the atmosphere every year

enhance the absorption of radiations from the earth's

surface. This mechanism (absorption of more heat

emitted from the earth's surface by the atmospheric

carbon dioxide) results in the warming of the lower

atmosphere. This warmed lower atmosphere again

reradiates heat (counter radiation) to the earth's

surface which further. warms the earth's surface. The

net results of all these mechanisms is the gradual

increase of temperature of the earth's surface and the

lower atmosphere which cause changes in the

climatic conditions at local through regional to global

levels.

It is important to note that different models have

been developed to reveal the relationship between the

increase in the concentration of  atmospheric carbon

dioxide through anthropogenic sources and the

increase of surface temperature consequent upon the

increase of the atmospheric carbon dioxide and the

results and predictions of these models are very

much confusing and contradictory. 'If there is

uncertainty in .the prediction of carbon dioxide

.trends, then the predictions of the resulting climate

effects are even more uncertain (1.E. Hobbs, 1980). S.H

Schneider (1975) while reviewing the results of

various climate models dealing with the predictions

of change in thermal conditions of the atmosphere

and the earth's surface resulting form the increased

content of atmospheric ••carbon dioxide concluded

that the temperature could rise upto 1.5 to 3°C if the

concentration of atmospheric carbon dioxide could be

doubled from the 300 ppm. Levels to 600 ppm. He

has further pointed out that increased temperature

would cause increase in cloudiness• which would

reduce incoming short wave solar radiation (because

of increased albedo i.e. more clouds would reflect

more solar radiation back to outer space). Thus, the

reduced solar radiation reaching the earth's surface

due to increased temperature caused by increased

carbon dioxide. It is obvious that such feedback

mechanism negate the impact of greenhouse effect of

increase• atmospheric carbon dioxide and the whole

process of the heating or cooling of the lower

atmosphere and the earth's surface becomes highly

complicated.

Inspite of contrasting opinion about the impact of

increasing concentration of carbon dioxide in the

earth's atmosphere from the burning of woods and

combustion of fossil fuels on the air temperature it
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may be conclusively opined that there is definite

positive effect of the increased concentration of the

atmospheric carbon dioxide- that is there in increase

in the temperature of the surface of the earth and the

lower atmosphere. This increase :in temperature

introduces several changes in the climatic conditions

at local, regional and global levels.

(i)  According to A.B. Pittock (1972) the change in the

global mean temperature by a few degrees Celsius

caused by greenhouse effect would greatly affect the

human society and agriculture.

(ii) It is believed by some scientists that increased

temperature due to increased greenhouse effect would

cause decrease in precipitation and soil moisture

,content in the most developed agricultural regions of

the world.

(iii) If the concentration of carbon dioxide goes on

increasing . the oceans would be required to absorb

more and more carbon dioxide. More absorption and

decomposition of carbon dioxide in the oceans would

raise their noramla level of activity, Increased oceanic

acidity . would decrease biological productivity of the

marine ecosystem and the decreased plant over in the

oceanic. areas would change the albedo of the •ocean

surface.

(iv) The increased surface temperature would cause

melting of continental and mountain glaciers and

poplar ice caps. The resultant melt-water. would raise

sea-level and thus would cause flooding of coastal

areas of lowland countries.

(v) It may be possible that the concentration of

carbon dioxide may increase to such and extent that

the total atmospheric pressure would be increased.

This increase in the atmospheric pressure would

broaden the absorption bands and increase the

opacity of the atmosphere to the increase long wave

terrestrial radiation which would in turn increase the

surface temperature to such an extent that all the

atmospheric process which are not responsible for the

existence and sustenance of all life in the biosphere

would come to grinding halt and every thing, then

would be over. But this is an extreme situation which

is unlikely to occur and this should not occur.

(vi) The impact of greenhouse gases mainly carbon

dioxide is also expected to influence rather intensify

the depletion of ozone layer'" which would cause

further rise in the temperature of the earth's surface.

(vii) It is also argued by some scientists mainly

botanists that the increased concentration of carbon

dioxide in the atmosphere would increase plant

production. According to an estimate an increase of

carbon dioxide between 300 to 600 ppm. Would

increase vegetative productivity by about 30 percent.

Remedial Measures
The first and the foremost step to arrest the problem

of ever increasing greenhouse effect and expected rise

in the global mean temperature is to prevent or to

reduce the release of additional carbon dioxide from

the combustion of fossil fuels and through

deforestation. The following measures may be

suggested to decrease the increasing greenhouse

effect.

1. There should be drastic cut in the consumption of

fossil fuels mainly in the developed and highly

industrialized countries.

2. In order to solve the problem of energy crisis and

energy security arising out of the implementation of

the Toronto Resolutions demanding for 20 percent

reduction in the consumption of fossil fuels to reduce

the emission of carbon dioxide the scientists must

discover and develop alternative sources of energy

and power and improved better technologies. .

3. More advanced and efficient technologies should be

developed so that maximum energy may be derived

form the use of existing fossil fuels and emissions of

carbon dioxide may be minimized.

4. Solar energy may be developed as alternative to

the conventional fossil fuel energy at least in those

tropical and subtropical countries where sunlight is

available during most period of the year.

5. Afforestation and reforestation on a large scale will

certainly reduce the greenhouse effect. It is a well

known fact that the forests are big natural 'sink' of

carbon diozide.
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