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INTRODUCTION

The environmental issues are plenty posing threat 1o
mankind but the first and foremost is environmental polution
or may be called bicsphere pollution contaminating air, water
and soil. Almost all the habitats become polluted due to the
mfluence of human activities; only that nataral habitat can be
spared which is free from human infleence directly or
indirectly or that natural habitat cen be saved where local
people have a primitive way of living without any adverse
effect on the natural balance of scosystem.

Today, the cry of pollution is heard from all the nooks and
comers of the globe, and it has become a major threat to the
very existence of mankind on the earth We are unable 1o
breathe fresh air and drink pure safe water. The problem of
pollution arose with the civilization of man. When man leamed
to use fire, the air pollution began.

Pollution mereased with the increasing population, and
rapid unplanned industrial progress added to the problem
further.

In this chapter, different types of pollution and their
pollutanis along with their sources; specific symptoms of
pellutants and their biological effects, and control of pollution
will be described. Mational and intemnational efforts to
control/minimise pollution with sustainable development will
also be dealt.

A new addition in this chapter is the kaest information on
Climte Choange” in Greenland (Denmark) located between
the Arctic and Atlantic Ocean, Greenland ice cap is the second
largest reservoir of frozen freshwater in the world next only 1o
Antarctica. Nowadays, there is a serious thinking among
scientists to avert the coming catastrophe, in case Greenland
ice cap mefts due to global warming.

What is Pollution ?

Pollution can be defined as an undesirable change in the
physical, chemical of biological charsctesistics of the air, wites

of land that may be injurious w life or create a potential lealth
hazard o any living organism

Any substance that causes pollution is called a polivtant
which may be any solid, liguid or gaseous substance present in
such concentration as may be or tend to be injurious to the
environment. Follutants are of two types ;

(1 Himh!grul!nhlq' : The Hnd-:yﬂ.d.ﬂ.lﬂl: pln“uh.ntﬂ. e
decomposed by the activity of microbes, e.g. sowaie,
domestic wasto, etc.

(2} Mon-hisdegradable : These pollutants do not degrade
or degradation is very slow in nature. Their natural cycling in
the ecosystem does not take place, These are of two sub-types:

(n) Wastes : Wastes include throw away glass, plastic,
aluminium cans and any other material of similar nature.

(s} Poisons : Poisons tefer to radioactive substances,
pesticides, heavy metals like Hg and Pb, long chain phenolics,
ali,

Diftarences babtween Blodeyradable and
Mon-bodagradable Pollutants

—

Blodogradable Foliutants rudable
Sollutants h ﬂ
Ly The pollutants are | The pollants are not degmded

decomposed by micrabes. by microbes,
(2) The polhutants are | These pollutanits  mostly  get
sccumulaied. aceumulated.
(3 The mie of ‘degrodation is | The rate of decomposition is very
greater, - Ay ~ slow,
{4) The pollistants become part of | The pollitants do sl take part in
bRl e
These poisons are persistent or semi-persistent in nature
and show biciupgnification (the increase in the concentration
of pollutant from one trophic level to another).

Fased on nature of release of pollutants and the manmer of
pollutant dispersion, there are several types of pollution |

fii Poimt Sowrce Pollution : Pollutants are releazed from
a single point, e.g., chimney, municipal sewer.

{ii} Line Source Pallutlon : Pollutants travel along a
narmow belt, e.g., seen on the roads from automobiles.

(i) Arca Soirce Pollution ; Pollutants cover specific
ares, ¢.g2., industrial ares, mining arca.

{iv) Dilfuse Source Pollution : Pollutents spread to a
large arca, e.g., pesticidal spruy, agriculture water run—off
hoving fertilizers,

{v) Flxed Source Pollution : Pollutants are released from
fined spots covering large or small areas, e.g., large and small
industrial units, hydroelectric power plants, smelters,

(v} Mobile Source Mollation : Pollutants move a[-lmg
with the source, .g., awtomobiles on the road, acroplanes in the
Hir,

On the basis of the type of environment being polluted,
the pollution is of the following types:

(1} Air pollution, (2) Water pollution, (3} Solid waste
pollution, (4) Noise pollution and (5) Radicactive pollution.

AIR POLLUTION

Adr s the most vital component of our biosphere, without

which the question of survival does not arise beyond a few
minutes. Matural air at mean sea level contains various

constifeents, as shown iz Tebic 16,1,

Tabls 18.1 Approximele composition ol dry air (malnly
troposphans) at mean sea bavel

Gat |y Vlima

Mikogen 78B4

Oxygen 20.947

Argon 934

Carbon dokide - 0034

Pletbane 0002

Meon, helium, krypton, Tenom HMepligibla

Other  gases  [bydrocarbotis, nifrogen

oxides, hydrogen, ammonia, ozome {m

sirstosphere), SOy, ete.] Negligible

Besides, water vipour and dust particulates are present in
air in varieus amounts and sizes,

Adr poflutants are classified into two types—gprimary and
G OOy,

!‘|-i|-||,u.|':.' pollutnnis are those which are produced
directly, as for example, burning of fossil foels by automobiles,
or by various industries. Oides of carbon {(CO and CO),
sulphur dioxide, oxides of nitrogen, hydrocarbons, acrosols,
ez, gre prominry pollutants

Secondury polhutants on the oiher hand, are produced as 4
Edu“ of interaction between two or more primary polhuants
ol uﬁ .mh“ substances. Smog, for example, is a secondary

ThEmar: five major categories of air pollutants :
(1) Oxides of carbon (carbon monoxide, carbon dioxide)
(i1} Bulphur dioxide
(it} Oxides of nitrogen
{iv) Hydrocarbons
(vh Aerosols (dispersion of solid and liguid matter or
particles)
th'Eh_"i'he description of various air pollutants with regard to
sources and biological effects are given below,

SOURCES OF POLLUTION

Air gets polluted largely due to the smoke produced by
Wtomobiles, power plants and kitchens and due to the
large-scq)e burning of fossil fuels, such as coal, diesel, petrol,
ene, and so on.

1. The buming of fossil fucls produces carbon dioxide,
" monoxide, sulphur dioxide, oxides of nitFogen,

particulate metallic and metallic traces. Coal
Produces a 1ot of smoke and dust while petrol and its products
Produce more sulphur dicxide,

2. Thermal power plants are coal based. The main
Pollutimis ape fly ash, soot and sufphur dioxide,

3. Fertiliser plants produce oxides of sulphur, particulate
m““fﬂnflﬂmrin:. These pollutants come from sulphuric and
k horic acid ynits, Ammonia, nitrogen oxides  and
mﬁm come to the atmosphere from nitrogen-based

% The major poliutants from the textile industry are
Cotton dust, nitrogen oxides, chloring, naphiha vapours, smoke
ard sulphyr dioxide.

] 3 There are thousands of chemical plants and pesticide
Platits which Prepare caustic soda and produce chlorine gas,

. Steel plants produce carbon monoxide, carbon dioxide.
sutiphur dioxide, fluorine and dust,

- Automobilies contribute 60% of the air pollution by

; cofipounds like carbon monoxide, oxides of
ﬂ’m and hydrocarbons, Gases emitted during decelerstion
deceleration are more harmful than those produced during
:{"“lﬂm fpeed,  Incomplete  combustion  produces @
IW called 3-4, benzopyrene, On an average every
i E-Illmﬂ-nf]:!?lm[ after combustion produce 3,200 pounds
Xy monoxide, 300 of hydrocarbons, 45 of nitrogen
o5 ulﬁuhldzlju}-dm. 17 of sulphur compounds, 2 of organic

und ammonia and 0,3 pounds of carbon particles,

% Decomposition of organic waste and municipal

BAOage produces Foul-smelling gases which pollute the air,



BIOLOGICAL EFFECTS OF AIR POLLUTANTS

. Carbon DMoxide (CO4) @ Al normal concentration,

carbon dioxide (CO, ) is not & pollutant. The concentration of

Co, I:as mcreased from 0.027 to 0.034% (270 ppm to 340
ppm;lmlhclmlﬁﬂymrs.m, is a most important greenhouse
fﬂ;ﬁt;@w which causes preenhouse effeci and
ol ey 2" 1
discussed in thibs chapter m;‘ﬂ* i i
L. Carbon Monoxide (C0) : Carbonmonoxide is a main
pollutant in automobile exhaust (CO=772%, NO, =7 7%,
h:.lrdmmrhnns = 13.7%, other gases = 1.4%). CO ::mﬂ:inﬁs
with WEan form carboxybuemoglobin. Its capacity to
combine with haemluglubin 15 210 times faster than O, i
E:.s oxygen deficiency called hyvpoxia that finally leads o
4. Sulpbur Dioxide (S0,) : The damaging effects of
80, are :
{l} [t causes chlorosis and necrosis of vegetation.
(i} Itdamages cell membrane.

{iii) EL til:;ﬁh concentration in the atmospheré causes

{iv) 30, above 1 ppm concentration causes eve  irritation
and aggravation of bronchitis and asthma,
(v} It also causes discolourution and degradation of painted
surfaces, historical monuments like “Tuj Mahul", The
- E:;.:j: t:;“h::;: Emfrl,ﬁ&s_iunsallzd ‘slone cancer”,
survive in ich atmosph
“ therefore serve as plant irlgficu?:uszm i
(vii) S0, in the atmosphere also produces acid mins,
Different plant species and varieties and even individuals
of the same species may vary considerably in their sensitivity
’u? sutlphur dmxhda These variations oceur because of the
differences in geopraphical location, climate, stage of growth
and maturation. The following crop plants are generally
considered susceptible to sulphur dioxide : Alfalfa, barley,
buckwheat, clover, cats, pumpkin, radish, spinach, squash nud
tobaceo, Resistant crop plants mclude Asparagus, cﬂbt:ugl:
colery, corn, onion and potato. :
4. Nitrogen Oxides (NO |, ) : Most common oxides of
nitrogen in the atmosphere ars :
(&} Mitrie Oxide (NO)
(b) Nitrous Oxide (N ,0)
(c) Mitrogen Dioxide (NO, )
The damaging effects of NO_ are as follows :

(i) They ;::mm::glnncmm. defolistion, die-bock disease of

(it} At concentration of 15-50 N 4]
to lungs, liver and hdnn:fsppm e b st o

(iil) NO, are carcinogenic and also have mlagenic
properties.
(iv) NO, produced in stratosphere due to flares
destroy ozone layer, ~ e
NO, +0, —+ NO, +0,
(¥) NO; causes irntation of alveol, lending to symptoms

resembling cinphyseme upon prolonged
~ ppm level. A R
(vi} NO, also increases bronchitis and ssthme in men.

(vii) Nitrogen dioxide in atmosphere is also responsible for

nCi rarns
(viii) NO; is the chief constituent of photochemical M

and smog is formed as a result of reaction with
unburned hydrocarbons and NO, . Photochemical smog

containg peroxyacetyl nitrate (PAN),
NO, +0, +H e
WUy .1 ?ﬂlﬂ-ﬂl’bﬂlﬂﬁ mCHaﬂﬂ—Dﬂ'— Nﬂz
Primary Foflusms . i
Seoondey Pallutart

MIWT?E Hep-wise reactions of the formation of PAN arc given
HD-] —_— Nﬂ + ﬂ
0y +0— 10,
ZHC-R +0; — RCO, + RCHO
i

aldeiyd
RCO; +NOy —  RCOO-NO,
. Peroxyacety] nitrace
5. Smog : Dark coloured fog is called smoy and it is of
bwo bypes
{a) Classical Smog : Dark coloured smog having excess
of sulphur along with smoke, dust, particles and H,S. It is also
n:u]lnd ‘London smog” or 'Sulphurous Smog’ Of “reducing
SIMINE
() Plaotochemical Smag : Photochemical smo
. : : g was first
discovered in Los Angeles, USA and is, therefore, also called
LAY5 Angeles smog, It is a yellowish brown opague type of air
Eﬂlm High energy rays from sunlight split up nitrogen
_l:mdt fo form nascent or reactive oxygen which combines
with molecular oxygen o produce azone {0 L Photochemical
smaog is formed as a resolt of photochemical reaction between
NO; and hydrocarbons and contain peroxyacetyl nitrate
(PAN). The two main pollotants of photochemical smog are
PAN and O;. Photochemical smog is a mixture of oxidising
pﬂlmmls and may be called oxidising smog
Synergls m The occurrence of photochemical smog is &
ease of synergivm, involving two pollutants reacting with one
another and pm:l:mng a third pollutant which is even more
dﬁ_ug;cmua 1o living organisms and the environment than the
original pollmanis. In this case two primary pollutants are

hydrocarbons and NO, and the poll i
A 2 pollutants produsced by their

6, Peroxyncetyl Nitrate (PAN) : The toxic effects of
PAN are as under :
(i) PAN is a potent eye irritant ot about 1 ppm or less.

{ii} PAN in a photochemical smog has been found to be
{0.04 mg/kg of air. Sensitive plants exhibit damage even
ot 0.1 mp'kg concentration.

(i) It also causes damage to leal tissues.

{iv) Tt causes death of forest trees.

iv} It blocks Hill reaction during photosynthesis and also
inactivates photosynthetic enzymes,

{vi) PAN iz also a cause of respiralory distress i humans,

7. Oone (0, ) ¢ In the atmosphere, ozone 15 largely found

in the stratosphere (0.10 mg/kg of air) at a height of about 25
km where ozone i concentrated (this zone represcnts
“azopoaphere’), Ozone absorbs most of the UV radiation of the
sun and thus acts as a shield, protecting the living organisiis of
the earth from health hazards. In troposphere, O has 4 very
low concentration of .01 mg/kg of ar.

The toxic effect of Oy are as follows :

(i) O, iz a potent eye irritant and also cavscs respiratory
problems similar to PAN.
{if} It causes necrosis of plant tissues.
{ii} It causes tip burn in pine seedlings.
{tv) It hardens rubber.
(v) Oy reacts with fibres like nylon, polyster, etc., and
degrades their quality.
(i} Tncrease in O concentration near the earth’s surface
reduce crop yields.

Susceptibility to ozome injury is influenced by many
environmental and plant growth factors. High relative
humidity, optimum soil-nitrogen levels and water availability
increase susceptibility. Injury development on broad leaves is
also influenced by the stage of maturity. The youngest leaves
are resistant, With cxpansion, they become successively
susceptible at middle and basal portions. The leaves become
resistant again at complete maturation.

Depletion of ozone is a matter of concern 1o all of us, This
problem will be discussed elsewhere in this chapter.

% Awerosols (the Particulates) ; An asiosol is defined asa
dispersion of solid or liquid mafter in the atmosphere. The
particles of less than 1.0 pm size are present in acrosol. The
particles of more than | pm size are called dust (if solid) snd
mist (if Higuid). The particles of size more than 10 pm are ahle
t settle down or if less than 10 pm remain suspended in the air.
The suspended particles are called Suspended Parficulate
Mitter (SPM). Flyash is emitted from fossil fucl based plants,
&g, thermul power plant. Cotton dust, cement dust, asbestos
particles, silica particles, lead particles, elc., arc mtroduced
into the atmosphers from various sources,

The various particles in air sach as cotton, conl, flou, ete.,
produce preumoconiosis of lung Bbrosts called byssinons

when men come in contact with these particles. Lead particles
when inhaled, produce o toxic effect in man. Asbestosis is
caused by ashestos particles and siliwosis is cansed by silica
particies, Asbestos and silica dust may also have carcinogenic
effects.

The particulate matter of more than 1.0 pm size like dust
settle over the leaves cloggmg the stomata and also form a thin
layer on the leaves to reduce light ahsorption and hence, the
rate of photosynthesis also declines. Spores, pollen grains, etc.,
suspended in the air cause bronchial problems, allergy and
respiratory distress. Such spores and pollen graing are called
perpallergens,

3, Minor Polluiant Gases :

{a} Fluorine : Fluorine occurs in minute quantities in all
plants and animals and is one of the clements of protoplasm, In
higher doses, Auorine becomes toxic and a pellutant. It oecurs
in smoke from brick kilns, and iron and alominium induwstries.
Only 1 ppm is safe but vegetation surrounding iron and
aluminium industries may contain about 2000 ppm. If such a
vegetation is consumed by animals, they may be serioushy
affected and die.

In animals, excess fluorine causes mottling of teeth,
knocking  knees, weak  bones, gastrointestinal  and
meuromuscular disorders. In plants, excess floorine causes
chlorosis, necrosis of leaves and abscission of fruits.

(b} Chilorine : Chlorine is emitted by caustic soda
industries and is also an air polhutant. Motor vehicle exhaust
containg  lead halide aerosols The phetochemical
decomposition of the halide products produces chlorine atoms.
Chiorine damages leaf stomats and causes breathing problems
I [mian,

{¢) Methyl Isocyanate (MIC) : A chemical used in the
manufacture of pesticide, leaked from the Union Carbide Plant
i the night of December 2/3, 1984 at Bhopal. This gas tragedy
residlted in the deaths between 5,000 and 30,000 men, women
and children, and maimed several thousand persons.

Delhl Alr Worst In the Warld

A World Health Organization (WHO ) oir quality database
of 1,600 citics and 91 countries released on 7 May, 2014 shows
that concentration of PM 2.5 (particulate matter smaller than
2. micrometre) s the highest in Delhi at 153 micrograms per
cubic metre (ugm ™} when the WHO standard is just about 10
ugm®. The concentration of PM 10 (size 2,5-10 micrometre)
in Delhi is 286 pg/m®, more than 14 times higher than the
WHO annual mean standard of 20, Peshawar (540 pg/m ™ ) and
Rawalpindi (448 pg/m’) in Pakistan fare worse on this
parameter, Indian cities with a very high PM 10 level include
Gwalior, Raipur and Lucknow,




Amlan Chilgs P10 PFRIZE
Delhi 286 153
Karachi m 117
[thaka 180 Ei
Besjing 121 %
Colombo B4
Jakaria [ 5] 2]
Singapore 27 17

WHO has compared our anmual mean bevels with its
|::|1dards. India’s anmual mean standard for PM 108 60 up/m?

jand PM 2.5.

US Enviromental Protection Agency document shows
that srmall particles less than 10 mictometres in diameter {both
mh'lglﬂ :.:d PM 2.3) pose the greatest problems because they
pinto your lungs, nd some may even gel into

blood stream, Exposure to such particles can affect both ﬁ
Hungs and your heart, WHO in its statement said that high
concentration of these particles cause deaths from heart disease
and stroke, as well a5 respiratory illnesses and cancers.

for PM 2.5 it 15 about 40 pg/m . A comparative duta was
released by WHO for some Asian cities with respect to PM 10/

|

0. Other Air Pollutants :

(i) Benzopyrene is a carcimogen produced in tobacco
- smoke, automobile exhausts and industrial effluents,
u}) Anmnonis escapes from fertilizer anits, dye, explosive
and lacquer industries. It produces in‘im?:-"nlj: and
inflammation of upper respiratory tract.
(iii) Phosgene (COCL, ) is & poisonous suffocating volatile
liquid used m dye industry and synthesis of i
= E mu:
c?mpum:da like methyl isocyanate (MIC). The release
a phuag:m: and MIC in the atmosphere led to Bhopnl
Gas Trowedy in 1964, '
COClL;+CHyNH; — CH,NCO+ 2HCL
Fonspeme - Betlyl amne Miztayl Hypbeechion
innyanEe weid
{iv) Aldehydes are formed as a result of deco it
hdeh) . mpsosition of
oils. The toxic effects include imitation in the
gastro-inteatinal and respirniery tracts.
(¥} IF'Iu:qus cause damage to spleen, kidneys, liver and
ungs.
{vi) Hydrocarbons are also called Polycyclic Arommic
|'-|-?'d1'l:lffilr|:ﬂ.'."l'l:-'| (PAHS) or Volatile Organic Carbons
(VOUCs) They are produced naturally (e.g., marsh gas
CH,) as well as due 10 incomplete oxidation in
mtﬂnmhl:& PAH and formaldehyde are carcinogenic,
cause irritation of eyes and mucous membranes and also
bronchial mnstmunn CH, gas is produced naturally
during decompesition of organic matter and also from
paddy fields (40% of the total), catle, industries,
Kitchens, etc. Its role as a ‘greenhouse gas’ will be
discussed separately under Greenhouse Effect

N

(vii} Mercury is liberated in vapour form during bl!l'n:lng of
by automobily

:m fn'ht:litll:lg. Lend iz relensed
: : other matals released into the atmosphers
in the form of vapours or particles from varimg
Iﬂ!:l:t_l.ﬂlll'j?:‘-ii:l] operations inchude arsenic, cadmim, ety
T}mutmmcﬁmwﬂlhcdimuﬁﬁd'mmtnrpnuml
There are thre2 major issues related to air pollutipn-.
Greethouse Effect, Acid Rain and Depletion of Crzone.

GREENHOUSE EFFECT

ﬁmcnhmm is a small glass house for growing plangs
especially during winter, The sunlight enters into the green
howse t'pmugh eluss panels but the heat cannod escape out, [t
results in wanming up of green house. A similar effect is alsy
observed in nature where warming up of atmosphere oceurg
due .bl:l increased concediration of some Enses like ciirbom
dioxide ({0, ), methane (CH, ), chlorefluorocarbons {CFCH)
and nifreus oxide (M ,0). Hence, the warm up cffect is called
greenhouse effect and these gases are called preenhonse puses,

The relative proportion of these greenhouse gases reveal
that COy, contributes maximum (60%) followed by CH,,CFCs
and N EE'I':Fij.l- | 6.1 ). Due to its major share, OO, is considered
llhcmnlut important greenhouse gas. However, CFCs are aboul
1500 times more active in warming than €Oy, and N0 iz

Fig. 16.1 Relative contribution of
varlous gresnhouse gases o
total global warming

roughly has 235 times mose heat trapping potential than €O,

[t is believed that without greenhouse effect the average
temperature at surface of sarth would have been around — 18°C
than the present average of 15°C.

It hias been estimated that 48% incoming solar radiation
falls on earth’s surface and about 52% is held back in the upper
atmosphere. The incoming solar radiation heats the carth’s
surface, and a small portion of it is reflected back. Earth's
surface reemits heat in the form of long wave infrared
radiation. A part of this infrared radiation does not escape into

and major fraction of it is absorbed by greenhouse gases.
The melecules of these gases radiate heat cnergy, and a major
parl again comes fo earth’s surface, and it is again heated up
(Fig. 16.2). This cycle is repeated many a times causing
increase in temperatures of carth, In simple terms, greenhosse
effiect refers to interception of long wave infrared radintion
jemitted from Earth) by greenhouse gases and rerndintion of
heat cnergy by the molecules of these gascs powvard the earih.
Consequently, carth is heated up once agaim.

¥ fiects and Sources of Greenhouse Gases : The impact
of greenhouse gases is described as below |

Grecnhouss gashs
alsorh long wans
;hﬂrmgd]- racigtion froam
: the earh, and emil il
"y again iowards the earth.
The cycla conlinues
GrEannouseE iill HEEEHJ'I‘* giirfaca
[ESES has no long wave
radiation to el

Fig. 16.2 The role of greenhouse gases in wirming up
of the aimosphere [gresnhouse aftoct)

1. Carbon disxide (00 ,) 1 Photosynthetic activity of the

existing vegetation and crop plants is unable o metabolize the
high amount of atmospheric OO In 1987, 5900 million tonnes
of OO, was added into the atmosphere. The amount of CO,
measured in 1998 was 6300 million tonnes. The data released
by Mauna Loa Observatory, USA had shown that CO,
concentration of the atmosphere has been rising rapidly since
1959, If this trend contimues, the concentration of CO, may
hecome 540-970 ppm by the end of 217 century. The rise in
00, concentration had been duc to (i} Deforestation,
(ii) Changes in land use, (iif) Excessive combustion of fossil
fuels and biomass buming, The stmospheric life time is 5-200
years,

€0, Fertilization Effect on Plants : Increase in CO;
concentration has a negative impact globally but productivity
and siress tolerance in plants is increased. This phenomenon is
termed OO, -fertilization. The €O, compensation point is
higher fior Cy plants and the atmospheric CO; concentration i
limiting for photosynthesis. Doubling the 0, concentration
increases the growth of Cy plants by 300 provided the other
controlling factors of growth are favoureble, The optimuom
€0, concentration for photusynthesis had been caloulated as

20 times than the normil concentrabion ot €Oy (0.03%) and it
comes oul to be 0.6%, However, this concentration may be stll
lesser, Al greater concentration than this leads to partial
closure of stomata. It does not affect diffusion of gases but the
rite of transpiration is reduced. As a result water use cfficiency
of plants is increased and drought tolerance in plants is
mduced.

The increased photosynthesis may also show better rood
growih accompanied by myeorrhizal assoctation for higher
ahsorption, Tn legumes, nodulation in Toots miy also be maore
and it helps in M, -fixation. Thus plants will be able to grow in
mutrient deficient soils. However, the negative effects: of
increased CO, concentration are much greater than positive
effects on plant growth.

Mew High of Greenhouse Gas Levels

Ata time when Indis wimessed the impact of climate
change in the form of extreme weather cvenls one after the
other, the World Meteomlogical Organization (WMO) on
9.9.2014 came out with an alarming disclosure, The level of
greenhouse gases in the atmosphere reached a record high in
2013, propelled by a surge in levels of carbon dioxide, itsaid in
a survey.
“ln 2013, concentration of COy in the atmosphere Wis
142% of the pre-indusirial era (1730}, and of methane and
nitrons oxide 253% and 121% respectively, The report said,
ke ohservations from WMO's Global Atmosphere Watch
netwaork showed that 0, levels increased more betweedn 2012
and 2013 than during any other year since 1984, Prelimmary
data indicated that this was possibly related to reduced CO,
uptake by the Earth's biosphere in addition to the stcadily
increasing CO emissions.”
* 0, emissions beooming more exirems due to human
lactivities sach as the burning of fossil faels,”” said WMO
secretary general Michel Jaraud. “The greenhouse gas
Rulletin shows that, far from falling, the concentration of CO;
in the atmosphere actually increased Lust year at the fastest rate
for nearly 30 years. We must reverse this trend by cutting
emissions of OO0, ond other grecohouse gises BCross the
world,”” he said.
The shocking disclosure is part of the WMO's annual
Cireenhouse Gas Bulletin, released in Geneva, which also said
the nceans that absorb these emissions have become MR
acidic than ever—yet another dangerous fact that has the
potential to affect marine lift.
7. Methane (CH, ) : The contribution of methane towards

greenhouse effect is 20%. Its concentration in the atmosphere
i more than doubled between pre-industrial time and IDEH'-'
AD.. from 700 ppb to 1750 pph_ It is produced by the activity of
methane becteria  under anaerobic copditions . thal cousc




incemplete decomposition. The major sources of methane are
freshwater wetlands, enteric fermentation in cattle, flooded
paddy fields and incomplete combustion of biomass, At
present, there is large cultivation on paddy fields and an
ENcITOUS incrense in caltle population causing a rise in
methane concentration by almost 1% every vear. The
atmospheric life time is 12 years,

3. Chlorofluorocarbons (CFCs) : These arc the
compovnds of carbon and halogen (chlorine end fluorine).
CFCs cscape into the atmosphere from leakage of itir
conditioners, refrigerators, evaporation of industrial solvents,
foaming agents and serosols. The concentration of CFCs had
already reached 282 ppt (parts per trillion). The atmospheric
lifie time is the highest (45-260 years) among greenhouse pases.
There is 14% impact of this gas on greenhouse effect. CFCs
also cause czone depletion and therefore most widely used
CFC-11  and  othes are being  replaced by
hydrochlorofluerccarbons (HCFCs) and hydroflusrocarbons
(HFCs, e.g., HFC-23).

4. Nitrous oxide (N0 : It contributes 8% to the green-
house effect The concentration of N,O from pre-industrial
period had increased to about from 270 ppb-316 ppb m
2000AD. The various sources of N,0 in the atmosphere
inchude :

(i) Burning of nitrogen rich fuels including livestock
wastes and biomass bumning,

{1i) In agriculture, it is prodeced from degradation of
nitrogen fertilizers and denitrification in water-logged soils,

(i1} Nitrate contaminated ground water, and

(iv} From industrial nylon production,

Global Warming

Drue to increasing pollution, the level of greenbouse ases
particularly CO; had increased on global busis causing
considerable heating of carth leading to global warming.
During the past century, more so during the last three decades,
the temperature of the earth had an average increase of 0.6 °C,
The effect of global warming brings about odd climate changes
in the environment and one of these is *El-Nino Effect’ that
disturbs the pattern of rainfall every 5-8 years due to warming
up of sea.

Rise in atmospheric temperature hag been confirmed by
Intergovernmental Panel on Climatic Change (IPCC, 1991,
1992}, It 15 feared that by the vear 2100, the average
temperature of Earth may rise by 1.5* — 5.6°C over 1990 level.
The nse in temperature may be greatest in polar TERIONg
followed by middie latitudes and then tropics as reported by
World Climate Programme (WCP, 1988), In tundra regions,
the temperature had already increased considerably. The major
effects of global warming are being described as ahead -

{1} The most important effect would be increased mlti
of polar ice caps as well as of other places like the
Himalayan snow caps. Over many years, this will resi;
in & rise in sen level that can subTnerge many coasgg)
areas. 1t shall affect human population as 60% of humsy
population lives within 60 km of coast line, Many
habitats like coastal sall marshes and i
wetlands, drylands, ete., will suffer an adverse impugy
and it will also endanger the life in these habitats,

(i) Rise in temperature may increase crop productivity in
temperate areas if the rise is small,

(iif} The amount of rainfall af higher latitudes both in
summer and winter may increase. The greater rainfa]]
may be experienced in southern and castern Asia in
summer. It may lead to floods leading to further
worsening of conditions.

(i) Incresse in temperature in troposphere is accompaniad
by cooling of upper atmosphere which had already
shrunk by & km, This cooling of upper atmosphere wil|
resull in ozone depletion thereby increasing the ozone
hole (1o be discussed separately under ozone deplation),
Conirel of Global Warming : The following strategies

can be adopted to control global warming ;

ta) Reduction in the consumption of fossil fuel.

{b) Improvement in the efficiency of energy usage.

(¢} Deforestation must be checked and more vegetation is
1o be planted for greater use of OO, in photosynthesis,

(d} Increase in human population has to be checked.

(e} The use of chlorofluorocarbons is to be substinmted by
altenate analogues which do net contribute to global
Wilrming,.

{f) The rutional use ofnitrogen fertilizers and greater use of
legumes of increase fertility of soil through

M ,-fixation.



