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ENVIRONMENTAL STUDIES
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bzeldglcal, socnal and cultural elements, which are interlinked mdwxdually and collectively in mynad .

“The natural environment consist of four interlinking system'snamdy, the atmosphere, the hydro-
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Envtronmental science canbe deﬁned as the scientific study of earth, air, water, living organisms

and the man with his impact on environment,
It is the study of both biotic and abiotic components of tne environment.
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IMPORTANCE OF ENVIRONMENTAL STUDIES :
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Environment study covers many some of them are, fields :

’ Life scien i
ces o Physical sciences
o Mathemati L ivi i
cs ‘ . Civil engincering
° Economics ; . Sociology
° Law |
i Management, etc.

e POSSIBLE PROFESSIONS IN ENVIRONMENTAL SCIENCE :

There are many opportunities after studying Environmental science some of them are as follows :

g Environmental consultant . Recycling officer

v 4 Environmental Audit officer | i Sustainability consultant

b Environmental Professor ®  Waste management officer
hd Environmental manager | : A Water quality scientist

®  Marine biologist s ; ®  Legal services

®  Environmental Toxicolpgist

®  Forensic Scientist
- Environmental Health & Safety Officer

L Nature conservation officer

1.3 COMPONENTS OF ENVIRONMENT : -
The environment has two parts - - e - i ~
1. Biotic part e A - R A
2. Abiotic part

1. Biotic part : 7
Biotic part is made up of all living orgamsms Wthh mc]udes

®  Plants ® . animals’
h birds

2. Abiotic Part : :
This part is also called physncal envu'onment It is the non- llvmg component of envnronment

8 mlcro orgamsms L pendasanliy

It includes,
®  light, water, air
{HiileY temperature,. ;humidity“ IOGEY T
“:5e " minerals, soil, etc. ; | »
‘¢ U «The' biotic “and abnotle components of an envn’onment are together known as the biome
environment”. ©°7 ¢ ook O e e e S e T oo
®  Categories of Environment :
"4 The environment canbé divided into two categories :
1. Natural environment 3 s

‘2. Man-made environment
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2.

Natural environment @
It is the environment gifted by God and is operated by self regulation mechanism.,

The natural environment comprises of 4 spheres :
(i) Biosphere : Space occupied by life |

(ii) Atmosphere : Space occupied by air

(m) Lithosphere : Space occupled by sohd

(w) Hydrosphere Space occupled by water

Man-made envnronment (Anthropogemc environment) : -
It is the envxronment created by man through modlficatlons in natural env1ronment for fulfilling

his needs.

It includes anthi;opogenic (humém related) ecosystems - interactions among and between humans

(socio - economic), other living orga'nismg (biotic) and abiotic factors.

1.

WO -

It also includes phys.i‘c;jaili structures like :

o Dams, canals b B

: Roads

o Vehicles

® . Power plants, industries i ' SRR ' i
*  buildings -

The four basic components of physical environment are :

Atmosphere.-
Hydrosphere
Lithosphere
Biosphere =

Atmosphere :
The earth’s atmosphere is an envelope of gases, water vapour and subatomic particles extending

up to 2000 feet above the ground surface. The gases include nitrogen, oxygen, argon, carbon dioxide,
traces of carbon monoxide, oxides of sulphur, nitrogen and hydrocarbon, etc. The concentratxon of

these gases decreases with an increase in altitude. The bulk of these gases are present within the

atmospheric band that stretches up to 5 km above the earth,

The atmosphere may extend up to a height of about 80 km. It is transparent, colourless and

tasteless.

The composition of atmosphere is given in Table 1.1
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Table 1.1 Composition of atmosphere

Sr. Concentration by % Category in
No. Names of gases Volume atmosphere gases
1. Nitrogen (N,) 78.09 ‘ .

2. Oxygen (O,) 20.95 Major gases
3. Argon (Ar) 0.93

4, Water vapours 0.1

S. Carbon dioxide (CO,) 0.032

6. Neon (Ne) 0.0018 | Minor gases
7. ) Methane (CH4) . : 0.0002 .

8. Helium (He) 0.0005

9. Ozone (0O,), CO, H,, Concentration '

10. NH,;, NO, NO,, by % Volume

11. | SO, and H,S less then 0.000006 - Trace gases

Atmosphere is very important layer on the Earth surface, and life on Earth is not possible
without the atmosphere. The atmosphere protects the Earth’s biosphere by absorbing a major portion
of the electromagnetic radiation and most o'f' the cosmic rays. The atmosphere also absorbs infra-red
radiation and thereby maintains the temperature of the Earth at life sustammg levels. It provide us
oxygen and sunlight to live. ‘

At a given place, short term variations hke hourly, daily and weekly variations in the properties
of atmosphere (such as sun radiations, temperature, humrdrty, rainfall, wind and clouds) is termed as
weather. When the weather remains almost constant. for very long duration like that of seasonal
variations, it is called climate. M S
®  Structure of Atmosphere : ... .-~ "~

-The atmosphere can be sub-divided into five regions as given below :

i. . Troposphere ' i Stratosphere

_jii. Mesosphere ~ s iv. Thermosphere

v. Exosphere =~ 7 ; AT A
(i) Troposphere :

v' T is the lower most layer of atmosphere in Wthh most living orgamsms exist.’ It extends upto.
8 km ‘at ‘the poles arid 16 km at‘equator. . : A

It contains 70% of the atmosphere’s mass. The density of the troposhere decreases w1th altrtude
The air near the ground level is heated by the radratmn from the Earth. The changes of temperature
with altitude is known as lapse rate. The temperature decreases umformly wrth altrtude, whrch is
known as- negatrve lapse rate. ' ‘ :

N
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The cold layer (~56°C) at the top of the troposphere, which shows a tempcraiurcm
that is, a negative to positive lapse rate, is know::n as tropopquse.
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[FIG. 1.3 (a) TEMPERATURE PROFILE OF ATMOSPHERE]

(ii) . Stratosphere :

A stable layer of atmosphere above troposphere is called stratosphere. It extends about 50 -5
km above. the surface of the. Earth.
4 Stratosphere is known for the presence of ozone which is found at around 20 km from grou®d
This layer of ozone is called ozonosphere and acts as a protective layer against the harmful effects

of ultra violet radiations on living organisms.
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topause, I ig following positive

The layer separating stratosphere
lapse rate by increasing (he lemperary

from mesosphere is called stra

re at higher altitude,

(iii) Mesosphere ,
It exists over Stratosphere and iy this layer, temperature decre

8 the mesosphere frop

This layer is Very special as g sound

arc reflected from this layer,

ases with altitude (negative
lapse rate). The mesopause Separate n the thermosphere,

waves as well ag ghor radio waveg coming from earth
(iv) Thermosphere :
After mcesosphere, lhcrmosphcrc st

arts and cxtendg Up o 500 km above Earth’s surface.
Temperature rises in this zone with

altitude and this trend continues further,

So it has positive lapse rate.

Exosphere

1 / Thermosphere
500 km
he
80-90 km / Mcsosp\

50-55 km /’m

Maximum Ozone

' Jet plane
818 ki m

Snow covered peaks

[FIG. 1.3 (b) YRRTMD STYHE R E

Ionisation of elements like oxygen and nitric oxide take place in the upper most portion of
layer. Therefore, the upper layer of thermosphere is also called ionosphere.

(v) Exosphere : ' ‘ .

The uppermost layer of the atmosphere is called exosphere. This extends up to a height of about
1600 km and gives way to interplanetary space. In this layer very high temperature (> 1200 °C) is found.
2, Hydrosphere :

All types of water resources, namely the oceans, seas, rivers, lakes, ponds, reservoirs, polar ice caps,
glaciers, ground water and water vapour are collectively known as the hydrosphere,

The hydrosphere is an important part of the carth’s surface, About 70% of the earth’s sur.face is
covered with water. The northern hemisphere is dominated by land surface, while the southern hemisphere

is almost entirely occupied by water bodies (oceans).
Env. Stu_S.P.Uni.\2019\2
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The distribution of water is as under : T .@
3

97 % oceans and seas
2.0 % in ice caps at polar regions
of

0.75 % as ground water

0.25 %
Total quantity of water available on the earth surface is about 1.4 billion km3 and if this amoung
spread over the earth surface,,then it will form 2.5 km deep water mass.
Hydrosphere is a discontinuous water shell of the Earth between atmosphere and solid Earth Cruy
(lithosphere), including oceans, seas and water surface on the land. In broader sense the hydros;)here |
composition includes subsurface waters, ice, and snow of Arctic and Antarctic as well as atmospher;,

water and water contained in living organisms. The major part of the Earth water concentrates in g,
* and oceans, the second in volume is ground water, and the third is ice and snow of Arctic and Antarctj

Surface water, atmospheric-and bio-related water amounts some percent of the whole volume of ,

lakes, ponds, rivers, streams

o

F

hydrosphere water

[FIG. 1.3 (c) HYDROSPHERE]

. The components of the hydrosphere, including the cryosphere and atmosphere, as well as b
biosphere, participate in the global hydrologic cycle. Annually the amount of precipitations falling ond
ground is equal to that of water evaporated in total from the surface of land and oceans. In general oyt
of water the atmospheric water is the most mobile form.
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mthosphere :

The upper layer of the Earth’s crust is called lithosphere. It is made up of soil, minerals, rocks and
other organic as well as inorganic matter.

Rocks are subjected to continuous

. . . Km Crus
physical, chemical and biological weathering. e
Plants grow and decay on the soil covering the

rocks. Soil is the major component of the

Mantle

; 340Q km
lithosphere. The organic matter in soil js Radius ‘%

decomposed by micro-organisms thus forming =?<3n710
biomass. This biomass is mixed with the soil
fauna. The majbr components of soil are air,
water, minerals, and organic matter obtained
from weathering of the parent rock. Soil plays \
a vital role in supplying nutrients to the plant
kingdom. [FIG. 1.3(d) LITHOSPHERE]

1

Core
3 km

Centre of earth

The thickness of lithosphere ranges from 64 to 96 km. The uppermost part of the lithosphere is rich
in silica (Si) and aluminium (Al) and is therefore, known as the SiAl layer.
4. Biosphere :

It is that portion of Earth’s surface, hydrosphere and atmosphere where life exists. Biosphere is a
biological environment where living organisms interact with physical environment, e.g. soil, water and air.
It extends from the lowest sea bed level to about 24 km of the atmosphere. -

From the bottom of the sea level to the surface of the earth, whether it is desert, grass land, hills,
wells, rivers, lakes or even sky where the birds and other small creatures are existing are included in
biosphere. Every living organism gets all basic resources from the biosphere i.e. air, water food and sunlight,
etc. and simultaneously the waste in the form of solid, liquid or gases produced by it are discharged into

the biosphere. Biosphere has a capacity to absorb, convert or dilute the waste and make it useful once
again to the next generation of organism.

It is otherwise known as the life layer, it refers to all organisms on the earth’s surface and their
interaction with water and air. It consists of plants, animals and micro-organisms, ranging from the tiniest
microscopic organism to the largest whales in the sea. Biology is concerned with how millions of species
of animals, plants and other organisms grow, feed, move, reproduce and evolve over long periods of time
in different environments. Its subject matter is useful to other sciences and professions that deal with life,
such as agriculture, forestry and medicine. The richness of biosphere depends upon a number of factors
like rainfall, temperature, geographical reference etc. Apart from the physical environmental factors, the
man made environment includes human groups, the material infrastructures built by man, the prod;iétidh
relationships and' institutional systems that he has devised. The social environment shows the way in

~ Which human societies have organized themselves and how they function in order to satisfy _their needs -
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0 INTERACTION AMONG COMPONENTS OF ENVIRONMENT ‘ " S
‘Two major. components of envrronment are biotic_and- abrotrc :

TR B ARG LSRR - Bhvitonment
‘Abiotic component ‘ .. Biotic component
‘iAtiosphereﬁ 3 = l _
®  Lithosphere el ~_* Biosphere
Ay Hydrosphere - Ly n iR L e

theit

Frg l 3 ( shows a schematlc representatron of the four envrronmental components and f
th 0

rnten'elatronshrp The crrcles represent the spheres and the curved arrows indicate the flow pa
matter. All the spheres have two way lmkage to other sphere mcludmg itself whlch repfes"nt bt
transfer of matter from one sphere to other, or wrthm itself wrthout leavmg that sphere.

The atmosphere may_be. con31dcred as a _transport. component that moves substances f“’m
atmospheric sources to the receptors. Its storage capacity is small compared to the other Sphms

it has greater capacity for spatially redistributing matter.

e ' B
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(Sphere of
air)
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rock) ‘ oh
of water) /< -

[FIG. 1. 3(f) RELATIONSHIP BETWEEN DIFFERENT COMPONENTSEOF ENVIRONMENT]

The hydrosphere has two subcomponents ie. rlvers and oceans The rrver system collects the
substances within the watershed and dehvers —them to the second subcomponent that is ocean.

The lithosphere is composed of sorl partrcles and rocks Wrthm the SOll ‘biochemical reactions
by microorganisms are responsrble for most. of the chemrcal changes of matter However, soil and
rocks are mainly storage components for deposrted matter

Al the components of environment are mterrelated w1th each other Any change in one of the
components affect other components also. For example, changes in_the temperature of atmosphere,
cause changes in the rate of evaporatron, humldlty in atmosphere and after saturatlon of humidity
when rainfall takes place, it affects lithosphere as- ﬂood may ‘occur causing erosion of earth. This

also affects the biosphere as different types of plants grow dtfferently accordmg to the amount of
rainfall they receive. Eas :

Lrthosphere is almost static component of envxronment while atmosphere and hydrosphere are
dynamic components of environment. thferent types of movements in air due to wind and storms‘
and movements of river water as well as ocean water cause changes on the land surfacetand: thue
affect the lithosphere. :
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1.4 BIO-GROCHEMICAL CYCLES :

The bodies of living organisms of both plants and animals are made up of carbon, hydrogen, Nitrogen

oxygen and phosphorous and minute quantitics of calcium, iron and copper.

These nutrients which are also called biogeochemical arc used by organisms from Earth for thei
growth of biomass and metabolism. These nutrients arc taken in by the plants (producers) and transferreg

1o consumers from one level to another and finally by the action of decomposers returned back to
water to be used by producers.

SOil/()r

This cyclic flow of material between biotic and abiotic environment i.e. through the atmosphere,
hydrosphere, biosphere and lithosphere is known as bio-geochemical cycle.

Bio-geochemical cycles are classified as :
1. Hydrological cycle 2. Carbon cycle
3. Nitrogen cycle 4. Oxygen cycle

5. Phosphorous cycle ‘ 6.  Sulphur cycle

1.4.1 Carbon cycle :

organisfnls . N Dead organisms oy A
and waste products -

!
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Carbon is one of the most essential compounds for all organisms. It is the building block of all
organic substances. I is one of the primary elements forming human tissues and is essent gl fi ocl e
well. In biotic form, it is in the form of carbohydrates, lipids, amino acids, enzymes anldahor S ;‘S
abiotic form, it is as carbon dioxide in air and carbonates and b1carbonates in water and aos":t:'rhfnatz

|0CkS, fOSSiIS and IllillC’Ials i“ ]ilhbsphble.
A]] liVing lhingﬁ arc Indde Of Call)()]l l‘S al%q) H t f th . d kq
b Cal‘bon. a l)ar‘ 0 e ocean a'r an even roc
’ Ir, e

Because the Earth is a dynamic place, carbon does not stay still. It is on the move !
In the atmosphere, carbon is attached to some oxygen in a gas called carbon dioxide

Plants use carbon dioxide and sunlight to make their own food and grow. The carbon becomes part
of the plant. Plants that die and are buried may turn into fossil fuels made of carbon like coal and oil over
millions of years. When humans burn fossil fuels, mosl of the carbon quickly enters the atmosphere as

carbon dioxide.

Carbon dioxide is a greenhouse gas and traps heat in the atmosphere Without it and other greenhouse
Earth would be a frozen world. But humans have burned so much fuel that there is about 30%

more carbon dioxide in the air today than there was about 150 years ago, and Earth is becoming a warmer

e. In fact, ice cores show us that there is now more carbon dioxide in the atmosphere than there has

gases,

plac
been in the last 420,000 years.

The carbon is found on the planet in the following forms :
. As organic molecules in living and dead organisms.
e As carbon dioxide in the atmosphere. PEAF et

d As organic matter in soils.

deposxts such as hmestone, dolomite, chalk, etc.

*  As fossil fuel in sedimentary rock
and as calcium carbonate shells in marine organisms.

*  In oceans as dissolved atmospherxc CO, in water
ulated through the biosphere by the carbon ¢
032% of carbon. dioxide ‘gas by volume.

s CO, through photosynthesrs.» ‘“"‘1,}\‘&:“

®  The carbon is circ ycle as shown in fig 1.4.1.

*  The atmosphere contains about 0.

Plants absorb carbon from the atmosphere a

: sunlight )
6CO, + 6Hy0 ~—hiorophyll Cg Hyp Og * 602 + energy

In this process plants release oxygen.

s carbon goes to animals as car
decompose th

: From plants, thi bohydrates through food and from ammals to dﬂ’femm
micro-organisms. Decomposers e dead organic matter while carbon returns to_ the_:

atmosphere as carbon dioxide (COj).
returns to the atmosphere

o By'respiration of living beings, CO,
natural gas) carbon is released to t

petroleum,

®  On burning of fossil fuels (coal, he atmosphere.

®* By volcanic eruptions and forest fires.

14
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ric Cq A
2 le\lel
to 0.032% despite the photosynthesis uptake.

n dioxide betweep t
Thus the carbon content is maintairred by the exchange of carbo he atmOSphere
and organisms, and atmosphere and the ocean.
1.4.2 Nitrogen cycle :

Nitrogen and s compounds are essential constituents of protein which is the building pjoc
living organisms, Atmosphere cont

ains about 78% of nitrogen which is in molecular form apg ca
e s i with other elements lik
used directly by living organisms. Therefore it is to be fixed or combined e
h

i of making atmospheric
ydrogen and OXygen to convert into usable form to plants. This process ‘ g p
available for plans jg called 'nitrogen fixation'.

The nitrogen cycle consists of

. Nitrogen fixation 2. Ammoniﬁcation'
3. Nitrification

4. Denitrification

k of 4
nnot

Carboqy

Nitroge,

the following steps :

Nitrogen fixation :
Nitrogen fixation is achieved by :
)]

(i) certain ffee-living bacteria and blue green algae
(iii) industria] processes.

atmospheric thunderstorms ang lightning

Atmospheric Sl SHBEGG
;o Denﬁrﬁicm%W.- N, A \ S aihes A SAn
{hb) ) (Le_gu‘m,mous_ : S
ANy NOQ“N ! : £ < : R \ g
Nitrates \ \ L
5. i ; | Assimilation OrganicN
R b TR / Ml Amine agcid.
Nltf(lgg)atlon Y protona s
s g S
NO.-N . Anaerobi i
‘_Nitrite - [~ method 5
\%;,..ﬂ; RN (hb)t
R |
fication
(abluil] NH,-N

; nia'sa ab-—_au'totfophic:kt!a to
(mmonia salts : ~hb = hetératrophic bacts

 [FIG. 1.4.2 NITROGEN CYCLE] -
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Atmospheric thunderstorms and lightning convert gaseous nitrogen to nitrates and it reaches the soil
through precipitation and is used by plants.

N, and O, are converted to nitrogen oxide (NO).

o  Leguminous plants such as beans, Ppea and so on contain nodules in thenr roots where symbiotic

bacteria live. These bacteria can fix atmospheric nitrogen as ammonium ion, which is further oxidised
by certain bacteria to form nitrates and nitrites,

Ammonia is used as femhzer after its conversion to urea and ammonium nitrate. Such fertlhzers are

also added to the soil to replace the mtrogen that has been removed during harvestmg
2. Ammonification : ! ,

Dead organic matter of plants and animals are decomposed by the decomposers to form ammonia
and the process is called ammomﬁcatxon '

3. Nitrification :

Nitrifying bacteria convert the ammonia into nitrites, then into nitrates, the process is. called
nitrification. 3 4 : :

In an aerobic medium, organic nitrogen matter converts into ammonia salts (ammonification) which -

in turn convert into nitrites and then into nitrates by consuming oxygen. Nitrification

~ encompasses these two reactions : , - ' | ok

®  npitritation is caused by the action of ‘nitrous bacteria : Nitrosomonas, Nitrosocystis, Niti'osospira,
Nitrosoglea ..., which converts ammonia salts to nitrite.

nitratation is caused by the action  of nitric “bacteria

3 Nitrobaeter, Nitrocystis, Bactoderma,
Macroderma .. :

-» It helps to form nitrates from nitrite. - , .
All these bacteria are autotrophic and strictly aerobic. These bactena use the energy produced when

ammonia and nitrites are oxidised to reduce the mineral carbon’ released by either carbon dioxide or by
carbonates. ’ : :

In order to dchieve a complete reaction, 4. 6 mg ‘of oxygen are required for every mg of mtrogen to
be oxidised according to the following simplified reaction :

In reality, oxidation of all the nitrogen ammonia is not continued up to the nitrate stage (formation
of intermediate organic compounds that make up the bacterial mass) and in practice, only 4.2 mg of
oxygen are required for every mg of nitrogen to be oxidised.

Nitrification tends to deplete the oxygen contained i in waterways in the same way as organic pollution

-assimilation. On the other hand, these nitrates constitute a stock of oxygen that can be released through

4,

denitrification when reduction conditions re-occur (anoxic). These are not the condmons that one could

hope for in nvers, however, these conditions prevall in sedxments and these reactions play an unponant
part when waterways recharge aquifers.

Denitrification :

Ultlmately, nitrogen leaves the soil through a process called 'demtrlﬁcatlon .
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> denitrifying ba ‘ itrogen cycle again. i
- d:: gases enter into the atmosphere to begin the nitrogen cy
1cse ol
(N20) gas.

e  Human interference with Nitrogen cycle : st
i i it s follows :
The human interference with nitrogen cycle is summarised a '
(i) Release of large amount of nitric oxide (NO) due to fuel burning.
1 §

(i) Relcase of nitrous oxide (N,O) due to application of commercial inorganic fermiZerS
1 s
anaerobic conversion of dung,

(iii) Release of large amount of nitrogen from soil and plants due to deforestation.
The relcase of nitrogen causes significant impacts such as :

° Acid rain

i Acidification of lakes

- Corrosion of metals

®*  Deterioration of building materials.

1.5 SUSTAINABLE DEVELOPMENT :

Sustainable development is defined ‘as a form of development of progress that meets the needs .
the present without compromising the ability of future generations to meet their own needs.

Sustainable developnient is‘a process of betterment of life in all the sectors like economic, socia]
educational, health, sanitation, food and housing, national security,

keep air, water and soil, pure and unpolluted as possible,
of their needs. Although, it is difficult thing,

etc. It means, every generation shouj
so that the next future generation is not Jjeopardizec
it can be achieved through proper environmental management

The idea of sustainable development was strongly ‘supported by Earth Summit 1992, held at Rio de
Janerio, Brazil. It was the largest: environmental conference attractin

heads of states. UN general assembiy asked for a report on
Sustainable Development should be -a
It can be achieved by keeping the folowin

Controlling population explosion.

g 30,000 people and more _than 100
progress made towards sustainable development.

part and parcel of nationat development plan of each country.
g poins in consideration :

[y
’

Enhancing the conservation of natural resources like water, soil, forest and energy.

Minimising waste production by performing recycling and reuse.

Enhancing’ the use of non-conyentional energy sources like solar, wind, wave and biomass energy.
Use of clean production technologies.” | ' Sie

Prdvidili'g‘housih‘g, education ‘and health care to poor people, particularly in rural areas.

Encouraging the empowerment and education of women.

R N A W

Development of industrial pollution control methods to reduce level of pollution.
By marking strategies for eradication of poverty.
Arranging tree blantation programs.
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1.5.1 Concepts of Sustainability :

Sustainable devlopment, or sustainability, is defined by the World Wildlife Fund for Nature (WWF)
as an economic activity that meets the needs of the present generation without compormising the ability
of future generations to meet their needs.

It is the ability to be sustained, supported and confirmed. The quality of not being harmful to the
environment or depleting natural resources, and thereby supporting long-term ecological balance.

Sustainability is most often defined as meeting the nceds of the present without compromising the
ability of future generations. It has threc main pillars : economic, environmental and social. These three
pillars are informally referred to as people, planet and profits. ‘ '

Economic
Viability

[FIG. 1.5.1 CONCEPTS OF SUSTAINABILITY]

1.  Economic Sustainability : _
‘Economic sustainability’ implies a system of production that satisfies present consumption levels

without compromising future needs. The ‘sustainability’ that ‘economic sustainability’ seeks is the
‘sustainability’ of the economic system itself. The notion of ‘economic sustainability’ was originated by
Hicks. Traditionally, economists, assuming that the supply of natural resources was unlimited, placed
undue emphasis on the capacity of the market to allocate resources efficiently. They also believed that
economic growth would bring the technological capacity to replenish natural resources destroyed in the
production process. Today, however, a realization has emerged that natural resources are not infinite. The
growing scale of the economic system has strained the natural resource base. This has caused many com-
mentators, such as Goodland, to question the feasibility of uncontrolled growth and exponential
consumption.An economic system designed in light of the theory of ‘economic sustainability’ is one con-

strained by the requirements of ‘environmental sustainability’. It restrains resource use to ensure the
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‘sustainability’ of natural capital. It does not seek to achieve ‘economic sust
‘environmental sustainability’. In the literature of sustainable development, it ha

call for supplanting the prevailing doctrine of cconomic growth with a new

pursuing a form of qualitative growth rather than quantitative growth,

2.  Social Sustainability :

20

ainability’ at the Cost of
$ become commonplace to
doctrine of economic f,,

In the most basic sense, ‘social sustainability’ implics a system of sociaf organization that alleviate,
poverty. In a more fundamental sense, however, ‘social sustainability’ establishes the nexus between g,
cial conditions such as poverty and environmental decay. This theory of social organization identifies ,
negative linkage between sustained colonization, sustained poverty levels, and sustained natural resource
exploitation. There is a divergence of opinion in development theory whether ‘environmental Sustainabiity:
is a prerequisite of economic growth and poverty alleviation, or economic growth and poverty alleviatjop

are needed before ‘environmental sustainability’ can even be addressed.

There is some evidence that ‘environmental sustainability’ may be a necessary pre-condition of
sustained economic growth. For exampl.e, the United States has been expanding the amount of its land are,
covered by trees since the 1920s and actively managing its soils since the 1930s. These measures hay,
greatly improved America’s productivity in paper products and foodstuffs since the Great Depression. Qy
the other hand, some developing countnes, for example, Costa Rica, are jeopardizing their long-term socio-
economic prospects by engaging in rapacious resource depletion. Net losses of natural capital in these nationg
imperil social gains from improvements in financial, technical and human capital. The latter position was

defended by the late Indian ane Minister Indira Gandhi, on the grounds that very poor countries must

eeds of food and shelter before
‘accept temporary env1ronmenta1 degradatlon in order to meet immediate n

they can pursue permanent economic and environmental improvements. Her view was that developing

countries simply cannot afford to put envnonmental protection before economic development. In contrast

to this view, the theory of ‘social sustamablhty ‘posits that the alleviation of -poverty need not entail

environmental decline. It aims to alleviate poverty within the existing resource base of a society. Social

sustainability in planning practice. The theory of ‘social sustainability’ calls for economic growth con-

strained by the requxrements of social eqmty In order to link these, an enabling environment must be created

on.
that optimizes resource use, prioritizes resource allocatlon, and fosters equitable resource distributi

3, Envnronmental development : » _
“Environmental sustainability’ requires maintaining natural capital as both a provider of econor:clz
inputs called ‘sources’ and an absorber called ‘sinks’ of economic. outputs called ‘wastes’. At the S‘:‘(ms
site’, harvest rates of resources must be kept within regeneration rates. At the ‘sink site’, waste emis
from industrial production must be controlled so as to 'not exceed the’ capacity of the env
assimilaté ‘them without impairment. It has become commonplace for ‘sustainable develop
‘sustainability’ to be defined strictly in terms of ‘environmental sustainability’: This misconceptio

. [ 3 . . e
that what is wrong with the contemporary pattern of intemanonal development is simply that it is d

ironment {0

ment’ Of
ion hO]dS

stroy”
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N and
ing ‘the environment. This view is superficial in the extreme, however, for it ignores the market forces

social inequalities that are driying environmental degradation. Goodland 1995 has identified the overlap
among economic, social, and environmental ‘sustainability’, particularly the strong linkage between ‘eco-
nomic sustainability’ and ‘environmental sustainability’. It is fitting that unprecedented atéention has been
given to ‘environmental sustainability’ in recent years, given the fact that development theory has focused
on matters of economic underdevelopment and poverty alleviation in developing countries, and was late
in respbnding to unprecedented threats to the global environment. Nonetheless, it would be mistaken to

conflate the doctrine of ‘sustainable development’ into one of achieving ‘environmental sustainability’.

The protection of natural systems represents not an overarching panacea for achieving economic vitality
and social justice, but a necessary component of an entirc system for achieving economic, social and

environmental ‘sustainability’, in which economic reforms and social reforms are as important.

o Important Days for Environmental Awareness :

Name Date Name Date
World Wetlands Day February 2 World Environment Day June 5
International Polar Bear Day | February 27 | World Oceans Day June 8
World Wildlife Day March 3 World Population Day July 11
Global Recycling Day March 18 International Tiger Day July 29
World Sparrow Day ‘March 20 World Lion Day August 10
International Day of Forests World Elephant Day August 12
World Planting Day March 21 'National Honey Bee Day August 22
World Water Day March 22 International Day for
Earth Day : April 22 Preservation of Ozone Layer| September 16
Endangered Species Day Third Friday | -Sustainability Day ‘ Fourth Wednesday
of May | of October
' World Soil Day | December 5

: MULTIPLE CHOICE QUESTIONS :

Q.1 MCQs

. The ‘world environment day’ is celebratedl Ot b g Bt B A
(a) 15th June . (b) 5th June (c) 5th January (d) 15th February
2. Short term properties of the atmosphere at a given place and time is referred aé',
@) Climate . (b) Microclimate (c) Season . (d) Weather
3.

Which of the following is an expel of impact of the development activities on hyd;;;phel_‘é 2

(a) air pollution (b) soil pollution () noise pollution (d) water pollution.
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4. Ozone present in ‘ozonosphere’ protect Us from
(a) Infrared radiation . (b) Ultraviolet radiations
(c) Visible radiations (d) None of these
5. Environmental degradation i due to
(a) rapid industrialization (b) urbanization
© developmental works (d) all of the above
6. Attnosphere has major constituents of
(a) nitrogen, oxygem Argoxt (b) carbon dioxide, Nitrogen
(c) Ozone, Methane, Nitrogen . (d) Nltrogen, Oxygen, Ozone
7. The range of temperature variations in troposphere is
(a) 200C to -560C - (b) -560C to - 20C (c) -20C to 900C (d) -900 to 12000C
8. Ozonosphere exists in : _
6)) Stratc;sphere (b) Troposphere ~(c) Tonosphere (d) Hydrosphere
9.  The biggest pollutant receptor or sink on* the earth is
(a) Biosphere ‘ (b) Atmosphere ' (c) thhOSPhel'e () HdeQSphere
10. The least pollutant receptor or sink on: the earth 1s sl
(a) Hydrosphere (b) Atmosphere V7 { (c) thhosphere (d) None of these
li. The ambient lapse rate is e eS| !
(@) -S0C per km  (b).-9.80 per km . (c);:6.50C:pe_1' km . (d) None of these
12. Lithosphere consists of . " ¢ S .
! (a) Crust (b) Mantle " (d) Core . .. (d) All of these
13 ; The layer of atmosphere ‘which prov1des the 1deal site for flying of jet: planes is
- (a) Thermosphere  (b) Stratosphere (c) Mesosphe_re_ (d) Troposphere
"' 14.. The outer soil crust of the earth is known as
(a) Hydrosphere . (b) Exosphere ' (c) thhosphere (gi) Mesosphere
15.  Earth day is celebrated on.... :
() 5™ June (b) -12th May - (c) 22" April (d) 221 May
16. A zone conslstmg of land, water and air whlch support life on earth is
| (a) Biosphere - (b) Atmosphere (c) Lithosphere (d) Hydrosphere
17.  Biosphere contains an important species which protects life on earth is
(a) Oxygen - (h) Ozone (c) Nitrogen (d) Hydrosphere
Which is not true 7+ :

(a) Lithosphere include the crust ‘and the uppermost mantle
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“'(b) Lithosphere underlies the stratosphere
(c) Lithosphere provides timber
d Lithosphere is broken into tectonic plates
19. The range of temperéture variation in mesosphere is ........
(a) 200C to -560C (b) -20C to -900C (c) -560C to -20C (d) -900C to 12000C
20. Environmental degradation is due to
(a) Rapid industrialization (b) onset of different development work
(c) fast urbanization leading to deforestation  (d) All of the above

21. In the atmosphere the layer above the troposphere is

(a) Stratosphere (b) Exosphere ~ (c) Mesosphere (d) Thermosphere
22. Which of the following is not a component of physical environment ?
(a) Atmosphere (b) Hydrosphere (c) Ionosphere (d) Thermosphere
23. Troposphere has altitude range _
(a) 11-50 km ~ (b) 0-11 km | (c) 20-80 km (d) 80-200 km
. 24. Hydrosphere denotes : | |
' (a) Water (b) plants g A(;‘:_)- r;jcks and soil (d)' organisms

25. Lithosphere means :
(a) Air (b) Water o . 7'((':) Rocks and soil (d) organisms
26. A zone consisting of land, water and air which support life is called
(a) biosphere (b) atmosphere - : (c) iithosphere (d) Hydrosphere
27. The immediate surrounding of plants and animal is : s
(a) Macroclimate (b) Microclimate - (c) Environment  (d) Atmosphere
28. Place occupied by an organism in relation to environmept is :
(a) Habit (b) Habital : (c) Edaphic (d) all of the above
- 29. Hourly and weekly change in temperature and pressure ec. Refer to <
(a) Weather (b) Climate (c) nature (d) both (a) and (b)
30. Solid earth crust is known as

(a) Stratosphere (b) Hydrosphere - . - (c) Lithosphere (d) Atmosphere

: SHORT QUESTIONS :

Q.2 Short questions : _
1. Define the term ‘environment’.

2. Define environmental science.
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6. What arc the differen
7. What are the constituents O
g. How water

9. Define ‘environ

10. What is anthropogem

Q. 3. Long questions :

1.
2.
3.

wo»

iy S

9.

10.
11.

Define cnvironmental engineering.

What is biosphere ?

What is ozon¢ layer ?

t spheres of atmosphere ?
¢ atmosphere ?
is distributed on the earth ?

ment degradation.
¢ environment ?

: LONG QUESTIONS :

What are the components of environmen

Gwe composmon of atmosphere

Deﬁne envxronment sclence envxronment studles

Outhne the ‘scope of envn'onment studles

,What is 1mportance of env1ronmentstud1es‘? : e _

Discuss multldlsclplmary nature of env1ronmental smdng:_

Define the terms : Sa s e
SRR I A TR - "_"t‘."f‘.‘_!‘."é‘fizz I

o Biosphere 3 N e s o S
i . 8 < » L &k E:Q:Riiiﬁ T

o Lithosphere: . ¢t © SR
b R Suddie -},';-'_ '«1.‘41}&5'\_&:‘;;;-» P

o Ozone layer e v PERDINERS it

Write, short-note. on : . TR0 Ry 84

o Hydrosphere

o Lithosphérés;;fi £

o Biosphere
Describe mteratlon between the’ components of environment.”

What is blogeochemtcal cycle 2 Explam carbon cycle with sketch

Explain nitrogen cycle with neat sketch.

(6 60 0O

t? Explain by drawing sketch.



