INTRODUCTION TO OUR ENVIROMMENT

V- ENVIRONENTAL EDUCATION
| INTRODUCTION TO OUR

ENVIRONMENT

' ENVIRONMENT

Our life on earth is highly dependent on a number of factors such as fresh air, clean drinking

water, availability of food and climatic conditions. Our living conditions and survival are zlso

. dependent on the social, political and economic conditions of the society wa live in. Any adverse

= changes in these exiernal influencas would threaten our existence. Not only humans, but all

£’ 0rganisms are similarly influenced by such external conditions that decide their living conditions

E; and survival.

Environment is defined as the sum total of all external conditions and influences affecting

srsnisms. Envirenment is actually what we call as our surrounding.

oo ing orcatishis are in constant interaction with a number of external factors in itz
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| COMPONENTS OF ENVIRONMENT

Environment ceasists of two components - natural and man-made. The natural environment

— consists of a biotic component and an abiotic
[En‘"ronmenﬂ component. The biotic component consists of ail living
beings, including plants, animals, fishes, birds, and even

] 5—.___ 2 . . 1 -
[M an-made micro-organisms. It constitutes the biological and organic
- ' environment. :

The abiotic component of environment consists "of
the non-living elements in the biosphere that include the

.

| physical elements such as soil, air, water, energy and

I | Biotic @m : sunlight. For a life form to exist, both biotic and nan-biotic
o environment = are equally important. Both these

Figure 30 Components of components are in constant interaction with one another to

environment make life possible on earth.
The man-made environment consists of all that man
has created in this earth includifig social, pofitica! and reiigious institutions; buildings, materials,

machineries; wars, rit sals, customs, language, consumerism etc. All these factors do influence our
life. -

PRINCIPLES OF ENYVIRONMENT
. Principle of Derendence aiid Mutvs) Infivence

Every component in the environment is dependent on other componerits directiy or
indirectly. The mutuai relationshin betweer various components is czalisd interaction. For 2xampie,
an animal can live only if it braathes air, drinks water and eats food that it obtains from its
environment. The animat dies if these elements become unavailable or their qualities diminish

beyond a certain limit.
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the environment remains more or less stable. Nature does it th
food chains, food webs and through different cycles like carbon cycle, nitrogen tycle, hydrologlcsl .
cydle (see 208). You can see that the atmospheric tempe

gases in the atmosphere remain balanced through the ac

iii. Principle of Unity

the ce
iv,

-
morphology. Th
the diseases t
environment and t
V.

killed and those that have potential
ECOSYSTEMS

15 a community of
living =1
constantly interacting ] '

th 2 5 r (Mlu-made System)
WIth one another and - - - : I

L Te
with their physical Agquatic erresirial

environment  and —— , '
thus acting as an

. 3 Freshwater Marine Desert
ecological unit,

the cycling of nutrients within the ecosystem.

-Ecosystems are found in trees,
systems present in the universe. A river,
An aquarium,

Principle of Diversity

Principle of Active Tendency

Principle of Continuous Product,

There are two
constituents for. an
ecosystem

Characteristics of an ecosystem are;
* All ecosystems contain plants and animals (biotic) and non-

~» The plants and animal population of an ecosystem inte
dependent on one another.
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| INTRODUCTION 10O QUR ENVIRONMENT
Principle of Balance

Nature maintains a balance betweaen different components in the enviranment and therefars

rough various mechanisms like the

rature, salinity of seas and composition of .
tions of such natural processes, e

All organisms are made of same b

aslc structural and functional unity
lis of one living organism can be di

called cells. Therefors E(
gested and assimilated by another,

hough all organisms are made of cell

is diversity among the organis
hat affect one species ma

s thev differ in their physiology, anatomy and }
MS gives stability to the environment. For example ﬁ

Y not have any effect on othe- species in the same
he environment is not very much affacted by it.

The organisms can develo
Ve tendency or active tendency of

m e A58 3L

ion
Population of plants and animals continuously change. New ones re

place those that are
for over-production are checked. ’

An  ecosystem

LU o T T T |

~\(Types of Ecosystems)
organisms ‘ Nntural.System) v

o

o

I =)
Forest Grassland

Figure 31 Types of ecosystem

- the abiotic constituents consisting of minerals,
ving elements, and the biotic constituents, consis
tituents together are two major forces: the flow

climate, soil, vrater, sunlight, and a||
ting of all its living members, Linking
of energy through the ecosystem, and

rivers, ponds, forests, and

living (abiotic) components,
ract with one another and are alsp
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INTROCIUCTICN TO) CLIR EFPARCMEAERT #

+ Biotic components interact with abiotic components and maintain halance,

| » Ecosystem survives because erfergy flows through various components, Differant organiams
get their energy in different ways.

+ Plants produce ‘ood In the ecosystem.

+ Ecosystem tends to maintain balance or equilibrium to a certain extent.

« Each plant and animal species plays important roles in the ecosystem. 3

+ Each plant and animal species has tolerance limits for various factors in its en_'~{ircnfpent_

ECOLOGICAL BALANCE

Nature main“ains a balance between abiotic and biotic components so that the number of
| quantity of different components of an ecosystem remains nearly constant. This balance can be
. maintzined only ug to a limit and beyond that the ecosystem is permanently disturbed and a new
ecosystem takes siape under the changed conditions. If the balance is disturbed due to human
. influence or otherwise it results in large-scale deaths of one or more species in the food webs.
Then a new equilibrium is established. Thus an ecosystem is capable of self-regulation to a cartain

extent through va-ious processes. This principle is called principle of homeostasis_or ecological
balance. e

ECOLOGY

Ecology is the study of the intricate relationship between an or_ggrlign_'@ga_f its environment.
E:a_ch oraznism in this world is related to some other organism/s in some way or other. The
relationship could be as predator and prey, just as in the case of cat and mouse. Or organisms
- may mutually help for their survival in“symbiotic existence. Honey bird gets honey from flowers

while helping the plants in polilnation. The relationship need not be direct always. Birds eat
grasshoppers for their food and grasshoppers eat grass. If grass is destroyed grasshoppers are

' deprived of food and they die. Not only the grasshoppers but the birds that prey on grasshoppers
. also die,

| -
|

SELF ASSESSMENT TEST
Explain what you mean by the term environment?

What are th= various components of our environment? Describe with the help of exampies.
What are the principles of the environment?
What is ecosystem? :

Describe the characteristics of an ecosystem. =
Explain the principles of homeostasis in environment,

Describe the following terms: (i) environment; (ii) ecosystem; (iil) ecology
What are the components of an ecosystem?
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‘every man's need, but not every
‘man's greed

- Mahatma Gandhi
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g
- VII. ENVIRONMENTAL EDUCATION _
ECOLOGICAL PROCESSES| -

Ecological processes are natu_r_gl_ processes that ﬂ@rﬁbgte to tr?e .fum:tlon;ng: ZL | ;;:
ecosvsteni. They concern the interactions among organisms and interactions with t e; i
ehv?b?ﬁnent. The most fundamental ecological processes are about. food and fiod we.abs. : ; es
terms organisms can be divided into producers (mainly plants and single celled organisms that use
photosynthesis), consumers (mainly herbivores), predators (mainly carnivores) .and decomposers
(mainly soil fungi and bacteria in terrestrial ecosystems) and the related ecological processes are
production, consumption, predation and decomposition. i

There are many other ecological processes that influence ecosystem and diversit'y. Some
important ones are competition (e.g. between two animals for one prey),_mutuahf_;m (e.q.
pollination of flowers by bees), dispersal (e.g. birds carrying seeds - another m_utuallsm) and
ecosystem engineering (e.g. termites building nests that provide new habitats for other
organisms). Ecological processes are sustained by various spheres of the earth described below.

THE FOUR SPHERES OF THE EARTH

i, The area near the surface of the earth can be divided up into four inter-connected "geo-
spheres™ viz., the lithosphere, hydrosphere, biosphere, and atmosphere. The names of the four
spheres are derived from the Greek words; for stone (litho), air (atmo), water (hydro), and life
(bio). The life and materials on or near the surface of the earth comes under any of these four

spheres.

BIOSPHERE
QL_ifg' Is present only in a very thin layer on the planet 'e_argh. This zone is known as the
biosphere or life zone of the earth. It includes all living organismsw, including man, and all organic
matter that has not yet died and decomposed. It includes all animals, plants, fungi, and even
microscopic one-celled organisms. In short, if there is something that’s alive, then it is in the
il biosphere. Biosphere is not yet discovered in any other planet in this universe. :

The biosphere is only about 21 _kilometres thick,“:\lt is in this narrow band that conditions for
life are most favourable. Life in the form of little organisms live in the first few m2tres depth of soil
and most life forms live within a few metres above the earth’s surface. Life is also found in almost
all water bodies and in the |ower part of the atmosphere. Millions of life forms have been identified
so far,

The biosphere can be viewed as a system in which various subsystems zre dependent on
each other for their functioning. It is not a closed system because it requires a constant supply of
energy from outside, that is, from the sun. The biosphere can be divided into distinct ecosystems
that represent the interactions among organisms, the environment or habitat in which they live. In
the biosphere there exist food chains starting from producers“to fertiary consumers (see page
210). The energy that the biosphere receives from sun is transferred from one level of the food
chain to the next level with an efficiency of about 10%. All organisms in the binsphere are thus
intrinsically linked to their physical environment. .

The biosphere is made up of the biotic (living) and the abiotic (non-living) components. All
the plants and animals in the earth come under the biotic part of the biosphere. The abiotic part of
the biosphere consists of all the non-living parts of the ecosystems like the climate or the
geological and physical features.
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l ECOLOGICAL PROCESSES 701
Damage to the biosphere

the earth’s surface. This phenomenon is called global warmi - the temperature of
aray WarTI]

e [t mantains the dimatic conditions StaBle Tor e on the caro o
mam,tnmmn%- e on the planet. it i

— T e percent oxygen, trace gases

-
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pamage to the blosphere
We have seen that the bioSphere is where life exists. Due to the activities of man, a \

. sometimes that of nature, the blosphere Is often damaged. Obviously, the damage to the
| biosphere affects all living creatures. Pollution is an important cause for damage to the biosphere.
Man-made pollution from vehicles, factories, and natural phenomena like valcanoes produce large
quantities of carbon dioxide and other gases. Changes In the atmospheric gaseous composition by
an increase in the amount of carbon dioxide and several other gases can affect the temperature of
the earth’s surface. This phenomenon is called global warming. There is the larger concern that
| these emissions wil have long-term impacts on global climate.

Human activities are thus causing damage to both biotic as well as abiotic components of
the biosphere. Ecosystems are being manipulated or destroyed. Quality of air and water, essential
| for survival of life, are also being threatened. Burning of fossil fuels, is at present the major source
 of energy in the world as it releases carbon dioxide, methane and nitrous oxide.
Chlorofluorocarbons or CFC released in the atmosphere lead to depletion of the earth’s ozone
shield that protects life forms from the harmful effects of ultraviolet radiation. Ozone layer
depletion can lead to skin cancer and is harmful to living creatures. Chemical pollution and other
contamination of groundwater, lakes, rivers, and the oceans are threatening the quality of the
ply in many parts of the world, thus damaging the biosphere. Human activities like
ntly impacted the supply and quality of water on
have depleted resulting in large scale loss of
es of animals and birds.

. mater sup

| Al ere i5 essentia nd‘-éh@é!s;- birds and other living creatures for breathing air.
t is a thin blanket of gases surrounding the earth, supplying oxygen to the living organisms for

breathing and protecting them from the harmful rays of the sun. It consists of a mixture of gases,

primarily nitrogen, oxygen, carbon dioxide, and water vapour. Nitrogen gas accounts for most of

the atmosphere.’ One-fifth of the air is oxygen, upon which all life depends) There is a small

amount of carborr dioxide (0.03%). Maintaining the earth’s climate is another great function of the

. atmosphere. It uses the sun’s energy and also interacts with the land and the oceans for this
. process. The pressure, temperature and composition of our atmosphere are conducive for

supporting life.
Most life forms exist in the few kilometres nearest the earth’s surface. Many gases contained

E in the atmosphere zre needed for plants for their survival. Changes in temperature cause the air
' to rise and fall in the atmosphere along with the movement of cold and warm air, Air moves
around the globe ir jet streams powered by the sun. Atmosphere density decreases from the
earth’s surface up till the vacuum of the outer space. The chemical composition of the atmosphere
is influenced by chemical reactions of life like photosynthesis. Many of these chemical reactions
that sustain the life processes either extract or emit gases from and to the atmosphere. For
example, photosynthesis consumes carbon dioxide and generates oxygen whereas respiration does
the opposite. The proportion of these gases is balanced by nature to enable life to sustain in it.

The Atmosphere has five layers viz. tro.ggsp_h_eie,' stratosphere, mesp_sphegg., therrmosphere

| and exosphere.” -
| Troposphere: This is the lowermost [ayer of the atmosphere, extending about 8 to 12 kilometres
from earth’s suiface. It maintains the climatic conditions suitable for life on the planet. It is
21 percent oxygen, trace gases, water droplets,

A ——————— e - o' -
l composed of ahout 78 percent mtfp_glgn,
il AT s i e

——————
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All living organisms require water for their survival, The blosphare in the present form exist

' because of liquid water. Water plays an important role In plant growth as It transports ":"."‘-'
nutrients like phosphate and nitrates essentlal for plant growth, and also transports the a(.g;,?e‘
‘pq\)%ucts of life's cheimical reactions.

Mqst of the water is contained In the oceans. The high heat capacity of this large volt yme of
water (1.35 million cubic kilometres) protects the blosphere from large temperature changes

—
Water flows among the
various components of

, Seconda » s
ﬁ 3 e:"‘ earth systemn through
hydrologic cycle.,
Herblvo Y g

Camivores

Primary /rg:? Water _ is
consumers s sferred between
: cmunn;rs the hydrosphere and
Super predators the biosphere by

Decomposers

evaporation _and
precipitation. Energy Is
also exchanged in this
process. Terrestrial
plants draw water from
the ground using their

root systems and use it

Decomposers

Decomposers -7
Producers

= SOIL NUTRIENTS |
e ===]] Ilﬁlll"—“lll‘“ljj-—lll—ﬂi—ll—

Figure 32 Transfer of energy through food chain

nutrients through the
s:_e;r_n_smd__lgales, Ezvaporation of water from the leaf surface. (called transpiration) results in
transferring water back to the atmosphere. Water plays an important role_in the chemlcal and
mechanical breakdown of_rock that result in the formation of soil. As pwmgnd
Wa erosion of rock takes place.

FLOW OF ENERGY

Life exists in the ecosystem in_y through the flow of energy. Sun is th Il energy
(except atomic energy) and the sun’s energy tapped in plants is the main source of energy for
animals and many living organisms. Flow of _energy in living components is through
photosynthesis, resgiration, food chain, food web and food pyramlc!s In the flow of energy the
10% law is followed (see page 205) 5

Energy fs defined as the capacity to do work. Living organisms that grow, reproduce, move
about and do works, possess energy. Only a small portion of the solar energy reaches the earth 's
surface. Out of this plants utilise only a small fraction. during photosynthesis to produce orgamc
matter. The energy absorbed by the plants is trapped in the organic matter. When plant-eating
animals or insects eat plants, this energy is transferred from their bodies to the bodies of these
organisms. Plant eating 2nimals like cow, sheep and elephants or insects like grasshoppers are
called herbivores. Herbivores are eaten up by carnivores (like lion, tiger) or flesh eating birds.
When herbivores are eaten up, a portion of the energy trapped in their bodies gets transferred into
the bodies of carnivores. Super predators like eagle eat up both herbivores as well as carnivores
and in the process the energy gets transferred into their bodies from the bodies of animals they

. eat.
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All living organisms require wat ;
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nutrients like phosphate and nitrates essential for
pacity of this large volume ¢

ptgucts of life's chemical reactions.

: ca
{ \) Mgst of the water is contalned in_the oceans. The high heat c2 <
q-37§ million cuble kilometres) protects the biosphere from large temperature changes
— o Water flows among the
Carnivores varlous components of
Secondary earth system through

ﬁ hydrologic cycle.

/\ 01‘;) Water _ s
\ “ sferred between
. c;m' m" the hyc?ros her aﬁd
super predators the biosphere by
Decomposers evaporation and
it precipitation. Energy s

Decam) ers -7 - ‘
13 also exchanged in this

process.  Terrestrial

Producers
UG ] plants draw water from
M SOIL NUTRIENTS- | [ =[] || the ground using their
11 Ili':lll‘:'-'lllilll—-lll—lj j==] root systems and use It
' . to  transport  soil

futrients through the
ace. (called transpiration) results in

! _
Figure 32 Transfer of energy through food chain
stems and leaves. Evaporation of water from t
transferring water back to the atmosphere. Water plays an important role_in_the chemical and
mechanical breakdown of rock that result in the formation of soil. As precipitation falls on the land
Thd makes its way to the sea, erosion of rock takes place.

FLOW OF ENERGY

Life exists in the ecosystem gnly through the flow of energy. Sun is Il energy
(except atomic energy) and the sun’s energy tapped in plants is the main source of energy for
animals and many living organisms. f_’_l_qw of _energy in living components is through
photosynthesis, resgiration, food chain, food web and food pyramids. In the flow of energy the

10% law is followed (see page 205)
_Energy {s defined as the capacity to do work. Living organisms that grow, reproduce, move

earth’s

agggfsnd do works, possess energy. Only a small portion of the solar energy reaches the
surface. Out of this plants utilise only a small fraction during photosynthesis to produce organic

fr1atter. The energy absorbed by the plants is trapped in the organic matter. When plant-eating
animals or insects eat plants, this energy is transferred from their bodies to the bodies of these
organisms. Plant eating animals like cow, sheep and elephants or insects like grasshoppers are
called herbivores. Herbivores are eaten up by carnivores (like lion, tiger) or flesh eating birds.
When herbivores are eaten up, a portion of the energy trapped in their bodies gets transferred into
the bodies of carnivores. Super predators like eagle eat up both herbivores as well as carnivores
and in the process the energy gets transferred into their bodies from the bodies of animals they

eat.

€
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 body parts like bones or hairs may be left behind. Energy transferred to a particular level |g

B CHO I Al PREN §FL5F

of transfer of energy at the rate of 10% from one leval to othar of diffarant traphic svels is calie '
10% law.

PRODUCTIVITY

Green plants convert about 3% of incident solar energy Into chamical enargy. LDuring
photosynthesis carbon dioxide and water combines using solar anargy to form sugar ”“f’m ies
T?:é chemical energy thus produced Is stored in the organic tissues, When sugar combinas with fhe
nutrients organic molecules of protein, nuclele acld, cellulose and hormones are produced

The total amount of organic matter produced In a unit area wltfyn a unit time I8 termed as
productivity. The total biomass fixed by the vegetation (producers) In a unit area within a unit
time is termed as primary productivity. i

It is prc;ssible to measure the total solar energy fixed by anv_ecosy*;tem by measuring the
amount of sugar produced bug_;rlgEnIy problem Is that it Is difficult to measure the energy that is
I;(_)_si during respiration by plants immediately after the production of sugar.

ECOLOGICAL PYRAMIDS
Consider a food chain in which there are plants, herblvores, carnivores and super predators

1 The total number of olants will be about 10 times plant eaters and total number of plant eaters will

be about 10 times the total number of carnivores who eat plant eaters and total number of
carnivores will be about 10 times the total number of super predators. This rule Is not only
applicable in case of numbers but also in case of biomass of crganisms.

The total biomass of the plants in a food chain will be about 10 times that of plant eaters
and total number of plant eaters will be about 10 times that of carnivores. Similarly the total
energy contained in the biomass of plants will be about 10 times the total energy contained In the
biomass of plant eaters and the total energy contained in the biomass of plant eaters will be about
10 times that contained in the biomass of carnivores,

Each of these factors - numbers, biomass, and energy can be represented In the form of
pyramids called ecological pyramids. An Ecological Pyramid is a dlagrammatic representation of
energy, biomass or rumbers present in different trophic levels of a food chain.

Here we are talking about the total energy stored at each trophic level of individual food
chains. In food chains not all energy or organic matter (blomass) Is transferred from one trophic
level to the other. This is because not all the organic material at one trophic level Is eaten by the
next trophic level. “or example grasshoppers do not eat all grass or snakes do not eat all
grasshoppers. Not only that,'when one creature is eaten by a consumer at higher level some of its

a18C
lost through heat generated during respiration of the living creatures, their body activities ::Itr)
Thus in order to support a few consumers at the tertiary level there should be many cons t

sumers at
the secondary levels, still more at the primary levels. The number of producers should be even
higher. g

The ener_fgy and biomass transfer between various trophic levels can be represented In the
form of pyramids called ecological pyramids. It resembles pyramidal shapes with producers at the
bottom and tertiary consumers at the top. There are three types of ecological pyramids viz o

- Pyramid of Energy + Pyramid of Biomass ¢ Pyramid of Numbers

Pyramid of energy

The total amc

unt of energy stored at variou
diagrammaﬁca"y r s levels of a food chain when represented

embles a pyramid that can be called pyramid of energy.
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of transfer-of energy at the rate of 10% from one level to other of different trophic levels is calieq
10% law, -

PRODUCTIVITY - | energy. During

Green plants convert about 3% of incldent solar energy Into chemical energy. i
photosynthesis carbon dioxide and water combines using solar energy to form su peL A
The chemical energy thus produced is stored in the organic tissues. When sugar combines with the
nutrients organic molecules of protein, nucleic acid, cellulose and hormones are produced.

The total amo:nt of organic matter produced in a unit area wltf_y_q_wﬂ“j@ﬂf _!C:ﬂ"?d o
produchtlvlg_@‘_'l"h‘e“t_glzual biomass fixed by the vegetatloq (producers) in a unit area within a unit
time is térmg_d as primary productivity. - TR

It is possible to measure the total solar energy fixed by an ecosystem by measuring the
a_run_ougi of sugar produced byﬁt;ggﬁl-y bq‘gple_m_ is tf]ét it is difﬂcult‘fo_measure the energy that is
i_ost during resp_ii'a'_iion by plants_lmméQEaté!x after the production of sugar.

ECOLOGICAL PYRAMIDS

Consider a food chain in which there are plants, herbivores, carnivores and super predators.

_ The total number of olants will be about 10 times plant eaters and total number of plant eaters will

be about 10 times the total number of carnivores who eat plant eaters and total number of

carnivores will be about 10 times the total number of super predators. This rule is not only
applicable in case of numbers but also in case of biomass of organisms.

The total biomass of the plants in a food chain will be. about 10 times that of plant eaters
and total number of plant eaters will be about 10 times that of carnivores. Similarly the total
eénergy contained in the biomass of plants will be about 10 times the total energy contained in the

biomass of plant eaters and the total energy contained in the biomass of plant eaters will be about
10 times that contained in the biomass of carnivores,

Each of these factors - numbers, biomass, and energy can be represented in the form of
pyramids called ecolagical pyramids. An Ecological Pyramid is a diagrammatic representation of
energy, biomass or numbers present in different trophic levels of a food chain. '

Here we are talking about the total energy stored at each trophic leve| of individual food
chains. In food chains not all energy or organic matter (biomass) is transferred from one trophic
level to the other. This is because not all the organic material at one trophic level is eaten by the
next trophic level. =or example grasshoppers do not eat all grass or snakes do not eat all
grasshoppers. Not only that, when one creature is eaten by a consumer at higher level some of its
body parts like bones or hairs may be left behind. Energy transferred to a particular level is also
lost through heat generated during respiration of the living creatures, their body activities etc.
Thus in order to support a few consumers at the tertiary level there should be many consumers at
the secondary levels, still more at the primary levels. The number of producers should be even
higher,

The energy and biomass transfer between various trophic levels can be represented in the
form of pyramids called ecological pyramids. It resembles pyramidal shapes with producers at the
bottom and tertiary consumers at the top. There are three types of ecological pyramids viz.
Pyramid of Energy ¢ Pyramid of Biomass ¢ Pyramid of Numbers

Pyramid of energy

The total amount of energy stored at various levels of a food chain when represented
diagrammatically resembles a pyramid that can be called pyramid of energy.
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Occupying a higher trophic level, their biomass must be smaller. Hence, the number of individua
in the predator population Is much 1

smaller than that in the prey population. e e ——
Id
Thus in the pyramid of numbers N{,’:\:‘...ol 0.10% Number ‘r:&?c':nwmm

i the producers occupy the bottom 1% Numbef S
x ’ Secondory Conwmen
g position with primary consumers at the 10% Numbet Ncmbetod
4 top of it and secondary consumers at the AN RS S SO
L top of primary consumers and so on, The ~ [%0%Number RO AN o
SR . . " ucen
size of the population of producers is the > '“m T n-ﬂ mﬂ =
largest and the population size decreases Pl _'___—_E_
§ as we
H qo to the top of the pyramid, ! =
E progressively decreasing at the rate of ~— J,UJ—
¥ 10% at each trophic level. e % L
§ FLOW OF ENERGY IN NON-LIVING Figure 35
| COMPONENTS

Due.to sun’'s heat water evaporates from the ocean and the water bodies like rivers ar
lakes and turns into water vapour. The water vapour condenses' in the clouds and fall down
rain. Rainwater :hat falls on the hilltops flows down due to gravity. Electricity is generated fro
this water by converting the energy of the flowing water into electric energy with the help
turbines. Fossil fuels like coal and petroleum contains sun’s energy trapped in it. When electrici
is converted into mechanical energy it runs electric trains, fans and motors; when converted in
heat energy it is used in manufacturing or cooking.

There are three laws of thermodynamics concerned with conversion of energy. The first |
of thermodynamics states that: “Energy can neither be created nor be destroyed”. According
this law, the energy can be converted from one form to another but the total energy befc
transformation will be same as total energy after transformation. This law is also known as Law
Conservation of Energy. According to second law of thermodynamics no energy transformation
100 percent efficient. This means that during the transformation some energy will be lost and t!

cannot be used any further.

NUTRIENT CYCLES

A living organism requires, besides carbon, hydrogen and oxygen, certain chemical elemer
called nutrients for its living. They include nitrogen, phosphorus, sulphur, potassium, calciu
magnesium, iron and sodium. Ninety five percent of earth’s biomass is constituted by the
elements. |

Nutrients are classified into macronutrients and micronutrients. Macronutrients are the
that the living organisms require in large quantities while micronutrients are those that ¢
required in small quantities or traces. Hydrogen, oxygen, carbon, phosphorus, sulphur, potassii
and magnesium are macronutrients. Sodium, chlorine, manganese, iron, boron, copper and z
are micronutrients. These nutrients flow through various food chains In the biosphere througt
number of nutrient cycles. Carbon cycle, nitrogen cycle, oxygen cycle, phosphorus cycle ¢
sulphur cycles are some of the nutrient cycles

—— ~ il
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cells of the producers in the food
chain. The efficiency of energy
transfer is just about 10%. Thus the Figure 33

total energy content at the primary
consumer level gets decreased when it passes on to secondary consumer level and from there to

the tertiary consumer level following the 10% law. ‘
For example, the total amount of energy in a population of frogs is far less than that in the

insects on which they feed. The insects, in turn, have only a fraction of the energy stored_ in the
plants on which they feed. This decrease in the total available energy at each higher trophic level

is represented diagrammatically in the form of a pyramid called the pyramid of energy.

Pyramid of biomass
Since all organisms are made of roughly the same organic molecules in similar proportions,
' a measure of their dry weight is a

rough measure of the energy they

Pyramid of contain. The population of a species,
Blomass 1 o ki ,,,,,;,":.,._... multiplied by the weight of an average
1% Blomass g st ek individual in it, gives an estimate of the

1O% Blomess ey weight of the population. This is called
100% Boricas A - EBSAPTTUN """“"C“‘:';" the biomass. That is the biomass is the
SRS PR Pleticess total dry weight of all living organisms

> Tﬂ'ﬂ‘hh . in an ecosystem at a given time. The
ﬂJ? biomass diminishes in the food chain

uul ; from the actotrophs to tertiary

consumer or tigher trophic level to

form a pyramid that can be called

pyramid of biomass.
- 5 Pyramid of biomass is the
graphical representation of biomass present in an ecosystem. The biomass decreases gradually

Figure' 34

- from the bottom of the pyramid to the top at the rate of 10% at each trophic level,

Pyramid of numbers

Small animals are more numerous than larger ones. The pyramid of numbers can be !
obtained by taking a census of the populations of autotrophs, herbivores, and two ‘levels of §
carnivores on an acre of grassland is taken. If the size of the individuals at a given trophic level s
small, their numbers can be large and vice versa. Predators are usually larger than their prey.
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Hydrological Cycla

ouds
Hydrologlcal cycle is that cycle that

involves the continuous circulation of water in
the Earth-atmosphere systém, Of the many

wWater "
Rain & Snow ; VBROUT paic & Srow processes involved in the hydrologic cycle, the
most important are evaporation, transpiration,

condensation, precipitation, and runoff,
horbrs Water vapour formed as 23 result of
Transpiration evaporation from the surfaces of oceans and

Perspiration ? ¢
e water bodies rises up and clouds are formed,
e clouds

The water vapour that condenses in th
falls down as rain and snow to Earth and
reaches back to sea and water bodies through
runoff of rivers, groundwater etc. Water that
animals take in also reaches the atmosphere
during perspiration and urination. Plants absorb
water from the soil and release into the
atmosphere  as transpiration.  Thus the
hydrological cycle is completed. (See Figure 36)

Figure 36 Hydrological cycle

The hydrological cycle or water cycle is of
prime importance for sustenance of life on
Earth because fresh water is available to living
organisms on land due to this cycle. Plants
absorb water from the soil while animals drink
water from the water bodies or they get water
from their food. 3 :

-Carbon Cycle : :
. CARAON DIOXT
in the Atmosphere

In nature carbon is present in the.
atmosphere as garbon dioxide, in tl.1e bodies of G Lt g T
organisms as carbohydrates and in water as / Respiration |3 Fossll Fuels
dissolved carbon  dioxide.  Plants  use 3
atmospheric carbon .  dioxide during u:%::lﬂ

photosynthesis to produce organic matter.
Herbivorous animals eat the plants and are in
turn eaten up by carnivorous animals. Animals

and Fun
(Death and decay)

and plants release carbon dioxide to the from soll
. . < = : s (Death and decay)
atmosphere " through respiration. Animals and \
i \ i i SOIL
plants when die and decay, carbon dioxide is \"E.Wicc 3
ompounds

released into the atmosphere due the activities
of bacteria and fungi. Burning of fossil fuels and
wood also releases carbon dioxide into the ; _,
atmosphere (see Figure 37) Figure 37 Carbon cycle

Sulphur Cycle ;

Sulphur exists in nature in both solid and gaseous forms, as sulphides, sulphites, sulphates,
and oxides of sulphur. Like nitrogen it is also an essential constituent of arganisms and is held up
in proteins and amino acids. Oxides of sulphur combine with rainwater iand fall to the ground as
sulphuric acid. Plants absorb sulphates from the soil and convert them to proteins and amino
acids. From plants they enter different food webs and move up from producers to consumers.
Sulphur returns to soil and water bodies either through excretion of animals or after their death

and decay.
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Rain & Snow - VBpOUT pain & Snow

logi
- Hydrological Cycle

Hydrological cycle is that c.
involves the continuous circulation of wat
the Earth-atmosphere system. Of the mar,
prucesses involved in the hydrologic cycle, the
most important are evaporation, transpiration,
condensation, precipitation, and runoff.

Water

bodies

Perspiration

Transpiration

Figure 36 Hydrological cycle
The hydrological cycle or water cycle is of

prime importance for sustenance of life on

Earth because fresh water is available to living
organisms on land due to this cycle. Plants
absorb water from the soil while animals drink
water from the water bodies or they get water
from their food. '

Carbon Cycle

In nature carbon is present in the

atmosphere as carbon dioxide, in the bodies of
organisms as carbohydrates and in water as
dissolved carbon  dioxide. Plants use
atmaospheric carbon dioxide during
photosynthesis to produce organic matter.
Herbivorous animals eat the plants and are in
turn eaten up by carnivorous animals. Animals
and plants release carbon dioxide to the
atmosphere " through respiration. Animals .and
plants when die and decay, carbon dioxide is
released into the atmosphere due the activities
of bacteria and fungi. Burning of fossil fuels and
wood also releases carbon dioxide into the

atmosphere (see Figure 37)

Sulphur Cycle 2

evaporation from the surfaces of oceans and

The water vapour that condenses in the clouds

Water vapour formed as a result of

water bodies rises up and clouds are formed.

falls down as rain and snow o Earth and
reaches back to sea and water bodies through
runoff of rivers, groundwater etc. Water that
animals take in also reaches the atmosphere
during perspiration and urination. Plants absorb
water from the soil and release into the
atmosphere as transpiration. Thus the
hydrological cycle is completed. (See Figure 35)

- Figure 37 Carbon cycle

Sulphur exists in nature in both solid and gaseous forms, as sulphides, sulphites, sulphates, 5§
and oxides of sulphur. Like nitrogen it is also an essential constituent of organisms and is held up i
in proteins and amino acids. Oxides of sulphur combine with rainwater iind fall to the ground as
sulphuric acid. Plants absorb sulphates from the soil and convert them to proteins and amino
acids. From plants they enter different food webs and move up from producers to consumers. 2
Sulphur returns to soil and water bodies either through excretion of animals or after their deati: §

and decay.
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. dissolves these oxides of nitrogen and mixes
. with the soil. Plants absorb the nitrates from

— q{:&"ﬁl A F'Jé"u'ﬁh ~—
— — ——p —

Decomgosars

- Figure 38 Oxygen cycle
Phosphorus Cycle

ECON G AL PREX ESSFES

Oxygen Cycle

Oxygen s essentisl for life of living
organisms. Aquatic
oxygen for their
contains 21 percent oxygen. When fossll fuels
and organic matter is burned atmospheric
oxygen is used up and converted into carSon
dioxide. Plants absorb carbon dioxide during
photosynthesis and returns oxygen to the

atmosphere (See Figure 38)

animals use disscived

respiration. Atmosphers

Phosphorus is an essential constituent of living organisms is present in the bones and.teeth
of animals. Phosphorus is present as phosphates in minerals and rocks. Through disintegration of

rocks it reaches the soil. Phosphates dissolve in

Nitrogen Cycle

- Nitrogen is an essential constituent of7
‘living organisms nitrogen -'emsts_*in?fhéir bodies "
~as amino acids, proteins and nucleic acids. The

plants cannot directly atsorb the atmospheric
nitrogen as it is in molecular forms.
Atmospheric nitrogén reaches plants through a
process called ‘nitrogen fixation’ carried out by ;
certain organisms called diazotrophs. .Most of
the nitrogen fixation is done by symbiotic
diazotrophs that associate with, leguminous
plants. The rizobium bacteria living in the root
nodules absorb atmospheric nitrogen in its
molecular forms and converts into nitrates that
can be absorbed by plants.

In another process the atmospheric
nitrogen reaches soils tarough lightning that
converts nitrogen into oxides of nitrogen.
Oxides of nitrogen are also produced from
volcanic eruptions or from industries. Rain

the soil for their growth. When plants die and

- decay the nitrogen is returned to the soil. De-
nitrifying bacteria converts nitrates in the soil to
. atmospheric nitrogen.

water and the plants absorb it. From plants it

Atmospheric Nitrogen™

Nitrogen
fixation

De-nitrification
Nitrates

~~

- Figure 39 Nitrogen cycle
Most of the nitrogen in the biosphere is
locked up in dead plants and animals as
nitrates. Bacteria convert nitrates into amino
acids and then again act upon amino acids to

produce carbon dioxide, water and ammonia,

Ammonia is returned to the atmosphere and
when acted upon by rainwater reaches back the
soil. Man is now interfering with the nitrogen

cycle through production of nitrogen fertilisers’
(See Figure 39)
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Phoxphorus Cycle /

Phosphorus 18 an essential constituent of living organisms s precent in the
of animals, Phosphorus Is present as phosphates in minarals and rocks, Through disict
rocks It reaches the soll, Phosphates dissolve In water and the plants sbsort It From o
enters the food waebs and reaches the bodies of animals, Through the excretory matter s
decomposed bodies of animals the phosphorus reaches back the soll, A considerable amourt o
phosphorus Is washed Into the sea through running water and reaches the bodies of marice
organisms like fishes. Sea birds that feed on these fishes return a large quantity of phosphorus %
the land through thelr droppings. :

FOOD CHAIN

We know that plants like grass produce food from soll using sunlight and water, Insects like
grasshoppers feed on these plants. Snakes eat grasshoppers. Owls or hawks eat snakes, Thus
energy from sunlight Is transferred from the plants to thé grasshoppers and from there to the
snakes and to the hawks, When hawks die thelr bodies decompose due to action of bacteria or
fungl that feed on thelr carcass, thus breaking down complex organic substances in their bodies
into soll nutrients that are again absorbed by plants.

Plants — Grasshopper - Snakes — Owls

The above example Is that of a simple food chaln. In this example the grass that produce
food is called the producer, whereas the grasshopper Is the primary consumer. The snake is the
secondary consumer and the hawk Is the tertlary consumer. Bacteria that decompose the dead
matter are the decomposers. Each animal and plant is a link in the chan. Ultimately it is the sun’s
energy that Is transferred from one link In the food chain to another fink.

A food chaln is a chain of energy transfer from one living being to another and compliting
the energy cycle in an ecosystem. It consists of producers, consumers (primary, secondary and
tertlary) and decomposers. -All organisms are part of some food chain ar chains In which they eal
some other organism for food or are eaten up by some other.

When animals_die, fungi or bacteria decompose them by breaking down complex organi
compounds Into simpler ones and return them to soll so that they can again be used again by th
plants, The energy transformation chain starts all over again. These different levels in a food chai
are caljed trophic levels

FOOD WEBS

In an ecosystem the food chains ar
not as simple as explained in the exampl
above. They are far more complex. Most foo
chains are interconnected. Animals typical
consume a varled dlet and, In turn, serve :
food for a variety of other creatures that pre
on them. These interconnections create foc
webs. For example, a hawk may eat not ju
snakes but also many other creatures th
are part of other chains. Thus a sinc
creature can be part of a number of fo
chains. Thus a number of food chains wh
represented in a Jiagram, resemble a w
and thus known as food web., Natl

Figure 40 Food web
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ECOLOGICAL PROCESSES 2

LT

balances the activities of energy transfer in a food web so that the different species share
same habitat they survive for many years, depending on one another for food.

»

BIO MAGNIFICATION

( Bio magnification is the tendency for increase in concentration of certain chemicals in
bodies of living organisms as they get transferred from the bodles of producers to_primary
consumers and from there to secondary consumers and to those at higher trophic levels, There
was a time when pesticides were considered as a boon and used indiscriminately for killing pests
Later studies revealed that the pesticides we spray are doing larger harm to the ecosystem and to
ourselves. The chemicals reach the bodies of many creatures, including fishes, in small guantities
and from their bodies to the consumers who eat them. At each trophic level of the food chain the
quantity and concentration of the chemicals go on increasing, ultimately becoming lethal in higher

trophic levels. They may enter human bodies also thougb,_varlous food chains.
(The tendency for certain chemicals to

accumulate in the bodies of living beings as it
passes from ane trophic level to a higher level is
known as bio magnification. -

The concentration of DDT sprayed as
pesticide in a certain crop may go on increasing
as it passes from the producers to tertiary
consumers level. If it exceeds a certain threshoid
“at a certain trophic level, that would kill the
‘creatures at that trophic level.

{ For example the concentration of 3
chemical found in plankton would be much lesser
than that in small fishes that eat them. Its
3 concentration in larger fishes that eat small
fishes will be still higher. When a hawk eats many larger fishes the chemicals present in these
fishes gets transferred into the body of the hawk cumulatively. If the concentration is sufficiently
high it may kill the hawk, and even the entire hawk population in the region. Thus an entire
population of tertiary level consumers could be wiped out as a result of bio magnification.

There are diffe_rent ‘types of chemicals known as pesticides, insecticides, weedicides,
herbicides and fungicides used to kill pests, insects and weeds. These are collectively known as
biocides. ) Toxic biocides like DDT, BHC, chfordane and heptachlor are known to show
bioaccumulation or bio magnification. Besides these, heavy metals like strontium, cadmium and
cobalt also enter food chains and accumulates in the higher levels of food chains.

The noted environmental scientist named Rachel Carson has described in her book The
Silent Spring (1964) how bio-accumulated DDT wiped out the population of Robin birds.

One of the ways in which water pollution becomes a serious health hazard is through bio
magnification. A large quantity of biocides sprayed in the agricultural farms ultimately reaches
water bodies like ponds, rivers and the sea. They get deposited in the bodies of millions of
planktons and then enter the food chain of fishes, accumulating at higher levels of the food chains
and ultimately reaching human bodies.

Figure 41 shows the effect of water pollution on fish eating birds. The concentration of DDT
in the water increases as a result of bio magnification and reaches dangerous levels as it reaches

the

- Water (0.00005 ppm)
Plankton [10.04 ppm)
Silverside Minnovs (slmoll fish) (0.23 ppm)
" Pickerel [predctc:ry fish) {1.33ppm]

Heron (a bird that feelds on fish) {3.57ppm?
“Fish Hawk eglg (13.8 ppm) _
Merganser (A diving 'ﬁsﬁ eater bird) (22.'8'-[_5’[_:;&m}1. i)
Cormorant (-dlo-] (25;4-ppm}

- Figure 41 Bio magnification of DDT
(The figures in the brackets are the concentration of pesticides)

i
g
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fish-pating birds. Of course, If man eats these birds the concentration of DOT we i
in his body and it may damage some vital organs and cause death ‘

CARRYING CAPACITY OF THE ECOSYSTEM

Nature has a system of controlling the population of each species of plant and animal in as
ecosystem. The factors that control the population of a species in an ecosystern are avallability of
food, space, presence of natural enemies, climatic conditions and other physical factors. For
controlling the population, nature adopts other strategies also. For example specles with high
reproductive rate have shorter life spans (e.g. mosquitoes, mice) and those with lower
reproduction rate have higher lifespan (e.g. tree, elephant). If the population of a specles
increases beyond a limit, known as the carrying capacity of the ecosystem, then the ecosystem
reaches a new equilibrium.

Carrying capacity of an ecosystem is the maximum number of animals of one or more
species that it can be support through the most unfavourable period of the year., It is the
maximum population of an organism that an ecosystem can support without being dégraded. The
carrying capacity of one species would be different from that of another specles in the ecosystem.
This is because each species have different food habits, shelter raquirement and social
requirements and faces competition that is different from that of other specles, For example, the
carrying capacity of an ecosystem for the foxes is not the same as that for the lions.

e

Carrying capacity of an area is calculated using the formula: CC == where, cc =
c

carrying capacity; X = the quantity of food and other materials produced by the area per year; C
= the quantity of materials required by the organism on an average per year

If a village that produce 50 tons (50000 kg) of rice per year and ezach person requires 250
kg for rice each year for survival, then the carrying capacity (of humans) of the village for rice is
CC = 50,000 + 250 = 200 people; where, CC = carrying capacity (number of people); X = the
quantity of material (food grains, milk, fuel wood) produced by the area per year; C = the quantity
of materials required by one person on an average per year

In this regard it can be seen that human population in the biosphere has been growing
steadily, exerting pressure on the resources on earth. Unless we self-regulate the population and
also use the natural resources judiciously and in sustainable manner, the environment may
deteriorate affecting our own standards of living.

SELF-ASSESSMENT TEST - Ee
What do you mean by ecological processes? i
Identify five food chains you can think of.. -

Draw a food web based on various living beings in an ecosystem you are familiar with..
What is biosphere? Explain
What are the components of an ecosystem?
Enlist a few causes for damage to biosphere and explain how they cause damage
What are the components of abiotic biosphere?
What are the different layers in the atmosphere? Describe each
Explain the role of hydrosphere in environment
. Explain the following terms: (1) food chain; (ii) food web; (iii) food pyramid; (iv)

photosynthesis

[
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ECOLOGICAL PROCESSES 213

How does transfer of energy takes place In an ecosystem? Explain with the help of a
diagram i p

What is 10% Law of ecology?

What is meant by productivity?

What is law of conservation of energy? How does energy transfer take place in non-living
components?

What is ecological pyramid? What are the different types of ecological pyramids?

Describe any three of the following cycles: (i) hydrological cycle; (ii) carbon cycle; (iii)
nitrogen cycle; (iv) oxygen cycle; (v) sulphur cycle; (vi) phosphorus cycle

What is bio magnification? What are its implications on public health in the modern times?
How does bio magnification affect the environment?

What is meant by ‘carrying capacity’ of the environment?

Describe some important measures to conserve natural resources.
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I1' is in man's hear"r Tha’r the life of nature's spectacle
exists; to see it, one mus'r feel it

Jean-Jacques Rousseau (1712- 1778) Emile, 1762
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It is a curious 31tuat10n that the sea, from which life first arose
should now be threatened by the activities of one form of that life.
But the sea, though changed in a sinister way, will continue to

' exist; the threat is rather to life itself

Rachel Carson (1907-1964) The Sea Around Us, 1951
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NATURAL RESOURCES '
i ces and fossil fuels

Alr, land, water, soll, forests, wildlife, marine resources, mineral resources 5
al resources. They also include raw materlals and energy. ‘
clothes, and consumer items are made from various

tivities of human population the supply

are some of the natur
All of our basic needs like food, shelter,

natural resources after necessary processing. Due to the ac
i mand for these
of natural resources in the earth has reduced greatly and at the same time the de

resources has gone up. This naturally Increases their prices and conszquently they are' becoming
inaccessible to a larger population. It is very clear that if the human population gro'ws
uncontrollably and the resources are over-exploited beyond the nature’s capacity to repiems'h ‘
them, there will be scarcity for food and basic needs. What happens then is unpredictable and it
may lead to massive destruction of human population itself due to famine or forces of nature. :

RENEWABLE RESOURCES AND NON-RENEWABLE RESOURCES

'Natural resources are classified as renewable or non-renewablz2.)Certain natural resources
are considered renewable because when such resources are cciisumed they are naturally
replenished or reproduced. Such resources are called renewable resources. Trees, fishes,
oxygen, sun’s energy or fresh water are renewable resources. It is possible for us to consume 3
these natural resources at a limited rate without exhausting their continuous supply in future.
Nature has a mechanism by which the quantity of these resources be soon replenished even if we -2
consume them. For e.q., the fresh water we drink and the air we breathé do not get exhausted §
ordinarily as nature has a way to recycle them and make them continuously available to us.

However it is not possible for the nature to reproduce fossil fueis like coal, gas or petroleum
that we consume. Same Is the case with ‘ores of many chemical elements such as iron,' copper or
zinc. Once they are consumed they are lost forever. They get used up and are exhausted
permanently: Such resources are called non-renewable resources.

Even renewable resources can become non-renewable, if over-exploited. The future
generaticns will not then be able to use them. If forests and the wililife are massively destroyed
they will not be replenlshed. Renewable resources, many of them—trees and fish, for example—
are being used faster than they're being renewed. Many species on the planet have either become
extinct or nearly wiped out. Reduction in tree cover is resulting in accumulation of carbon dioxide
in the atmosphere thus destroying the delicate balance that exists in nature. Resources, therefore,
have to be consumed efficiently and in a sustainable manner. There are many ways to do this.
First of all there should be an end to their excessive uses. Over-exploitation should be stopped.
Consumption of non-renewable resources should be restricted or curtailed and emphasis ‘should be.
given to exploit renewable resources, that too, within sustainable rates. :

‘One of the main reasons for exploitation of natural resources is for energy purposes. Energy
is required for running factories, vehicles, domestic purposes and far almost all activities that is
carried out by humans. Forests are cut down, fossil fuels are extracted and burnt for various
purposes including power generation and dams are built for tapping hydro-power. Therefore when
we talk of renewable and non-renewable resources it is important to discuss about the energy
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CONSERVATION OF NATURAL RESOURCES 215

production and consumption. There are two types of energy - renewable and non-renewable.
Solar, hydro and wind energy are renewable sources of energy. They do not get exhausted. They
are environmentally friendly, as they do not create pollution. Such energy sources could be tapped
effectively to meet our energy needs; however at present they are costlier than fossil fuels.

Fossil fuels such as coal and petroleum creates large-scale pollution and are non-renewable
resources. They are obtained from the fossils. of organic matter (plants and animals) that were
buried millions of years ago. In time, the pressure of the massive weight of rock and mud that
covered the organic matter created heat, changing this matter to oil (remains of ancient marine

~organisms), coal (remains of ancient swamps and forests), and natural gas.

SUSTAINABLE DEVELOPMENT

Excessive consumption of fossﬂ fuels, massive destructlon of forests and ecosystems,
overexploitation of natural resources “and indiscriminate release of hazardou; pollufants ‘into the
environment are depleting the available natural resources. Future generations may not be able to

1 get the benefits of these natural resources, as our present generation would already have

consumed them completely. Therefore we should consume all. natural resources only at a
sustainable rate. Nol only that, every developmental “activity should consider the importance of

conserving natural resources without exhausting their supply for. the present and future
generations. p '

Sustal‘héble development may be cefined as development that meets the needs of the
present without compromising the ability of future generations to meet their own needs.

We cut down forests for our present needs of ﬂrewood or burn petroleum products for our
quurueE"Ef"Eﬁ'é“BF’é'é'é“E"Hay, not bothering that these resources are exhaustible. The damage that
we cause to the environment in this process can make it difficult for the future generations to live
on earth comfortably. The CFC used in refrigerators and air conditiopers leads to ozone layer
depletion and consequently our children’s world has to suffer a lot of health problems. When we
enjoy a quality life, the toxic wastes we generate will create serious health problems and
epidemics to future generations. We do not want to accumulate wealth and comforts in the
present day and bring total collapse of the world in the near future. Therefore our development

should be based on principles of sustainable development, so that a better quality of life is assured
for everyone, now and for generations to come.

OBJECTIVES OF SUSTAINABLE DEVELOPMENT

Prudent use of natura! resources: Natural resources should be used with care so as to enable the
nature to replenish them. Non-renewable resources like oll and gas should be consumed
efficiently until alternatives are developed to replace them. Renewable resources, such as
water, air and soil should not be allowed to be poliuted.

Environmental protection: Sustainable development aims at limiting the threat to global climate
change. Human health should be protected from the hazards of poor air quality and toxic
chemicals. Things that people need or value, such as wildlife, landscapes and historic
buildings are tc be protected.

Social progress: Everyone in this worid, including the future generations, should get the benefits of
prosperity and clean environment. Eradication of unemployment, poverty, poor housing and
pollution are aims of sustainable development. In the world’s history the stronger nations
have been over-exploiting natural resources to become rich. This should not be so and the
fruits of development shouid reach equitably to all the humanity.
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Shpuctives 1ErEAse
: 15
Use renewable resou_rces. i~

natural processes. The
cycles of water and carbon. .

f non-renewable resou ces: No
fuels should be limited and ren

tion should be minimised t

¢ available only
sources should
yeling and

n-renewable resources are resource
ewable energy

Limit use O
hrough reuse, rec

in limited quantity. Use of fossil

be tapped. Raw material consump
d shelter necessary for

ve and service without

reduce.

Use resources for need,
healthy life, focus on
engaging in activities that harm the earth

Reduce inequitable distribution of wealth: Inequity often leads to
conflict. The poor people exploit the forest resources and other na
to-day survival and consequently lead to their degradation. The
rerritories not only makes life worse for them but also the global level deg

environment. :
Use of renewable resources to be limited by their rate of renewal; Renewable resources
loited become non-renewable and get

like trees, fish stock and soil fertility, when overexp J _
exhausted. The use of renewable resources should be controlled so as to be within the rate of

nce we have secured food an

not greed: O
gh lo

social and individual development throu

soclal struggles and armed
tural wealth for their day-

degradation of their
radation of

renewal. ;

“Environmental degradation should be controlled and avoided: Natural processes can

cleanse certain quantities of pollutants. Beyond this limit the pollutants get accumulated
thereby killing different species on earth in the food chain.

Do not destroy wildlife and other species to extinction: Various life forms in the world

maintain the delicate balance of life. If

ecosystem are mqtually dependent on one another to
a certain species disappear from the food web the adverse effect on ecosystem would be long
lasting and unpredictable. With the loss of species we also lose genetic possibilities for

fighting diseases, in people"a'nd in food crops, as well as in finding potential new sources of
food. If our developmental activities regularly destroy or significantly diminish the presence of
other forms bf life, we are actually endangering our own existence as a part of the global

Population control: Artificial control of human population may be necessary as we overcome

ecosystem.
forces of natural control like diseases and wild animals. *

POLLUTION :
Increase in human population with . r Air :
their rapid rising of living standards is AT ; :
resulting in generation of huge amounts of (' Noise Nucl ‘
Pollution - Pnli:u.i:rn i

waste materials that are thrown into land, Pollution
water bodies and air. These waste materials
are generated from houses, municipalities,
industries, automobile emissions and from

Waler
: iviti ion i Polluti
other areas of human activities. Pollution is ,_Pollution

at present producing harmful effects on the ‘
world environment and ecosystems posing B AL 2 Typ e af p ollution
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CONSERVATION OF NATURAL RESOURCES 217

grave dangers to the very existefice of humanity, if the problem is not addressed effectively
Pollution creates diseases, epidemics and climatic changes. Its effects on human environment and
climate are seen in the greenhouse effect, ozone layer depletion, El Nino and acid rains.

Air pollution, water pollution, land pollution, noise pollution, and radiation poliution are the
main types of pollutions.

AIR POLLUTION

Air pollutants can be indoors or outdoors. Some outdoor air pollutants are:

+ Carbon monoxide (emitted from vehicles) ¢ Particulate matter + Nitrogen oxides (emitted
from power plants) ¢ Sulphur dioxide (emitted from coa[—burning power plants) ¢ Lead (from
metal refineries) ¢ Natural gas. Smoke, smog, vehicle exhaust, pollen, dust, bacteria, spores,
algae, and emissions from factories, refrigerators, aerosols, air conditioners and biocides also
cause air pollution. : '

Air pollutants that are found indoors are fungi, chemicals, cleaning supplies, dust, fibres and
pesticides. The sources of air pollution could also be from tobacco smoking, dust, pesticides, lead
and people with contagious diseases or Iaeratories. Improperly designed,‘ installed, operated, and
.maintained ventilation systems also cause indoor pollution. Typical symptoms associated with poor
air quality include headaches, fatigue, coughing, sneezing, eye and nose irritation, dizziness and
shortness of'b_re'ath. Air pollutants may cause even cancer, asthma, kidney failure, liver damage,
and birth def_écts. Magnitude and frequency of'éxposure to the pollutants decide the degree of the

~ health problems a '_pgn;gpgr\wqﬁl;q?éutfer.;‘I}h‘;‘;ﬁs&iaptbhs‘m'ay differ from person to person.

Reducing the use of fossil fuels and wood for energy purposes can reduce air pollution.
Alternative sources of energy should be tapped. Designs of engines in vehicles and factories
should be improved so as to conform to international emission norms and should aim at zero
pollution.

WATER POLLUTION

Fresh water is used not only for drinking and domestic purposes, but also in raising crops,
fishing, industries, and in almost every aspect of human activities. Clean drinking water is an
indispensable element far good health of human and animal population. Though more than 70
percent of the earth’s surface is covered with water, almost 97 percent of it is in the oceans and a
large quantity is present as glaciers and ice caps. Of all, only less than 1 percent is fresh water. A
large chunk of the world’s population still does not have access to clean drinking water.

In early human civilisation rivers were used for disposal of waste materials. Many factories
were located close to rivers with a view of discharging effluents. However later in-the 19t
scientists found grave dangers in polluting rivers. With the increase of human population a
urbanisation, clean drinking water became scarce. Water bodies such as rivers
lakes became insufficient for providing clean drinking w,

It is the mindless discharge of waste materials into these water bodies that is inl
threatening their existence. Effluents discharged into water bodies kill the fishes and destrmaltr;y
ecosystem. When human beings consume polluted water epidemics like cholera breaks out oi::\"’ll' s
large number of people. Water-borne diseases are estimated to cause 5 million d iy
particularly affecting children and the elderly. Sovs By,

century

» Streams, wells and
ater and above all, became polluted.
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Spme activities are termed
ainable development.
Use renewable resource's: Renewabl .
natural processes. the natural cycles bring
cycles of water and carbon. _

t use of non-renewable resou e
in limited quantity. Use of fossil fuels should be limite

be tapped. Raw material consumption should be minimis
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jvities because such acthvitis

as sustainable act
such activities are listed below: ;
e resources are resources that grow an j e
e needed materials pack for reuse

nerease throug!

objectives of sust
. like the

ces available only
y SOUrces should

rces: Non-renewable resources are resour
cycling and

< d and renewable energ
ed through reuse, re
d and shelter necessary for

reduce.
service without

Use resources for need, not greed:
healthy life, focus on social and individual developm
engaging in activities that harm the earth

Reduce inequitable distribution of wealth: Inequity ofte
conflict. The poor pecple exploit the forest resources an
to-day survival and consequently lead to their degrada
territories not only makes life worse for them but also

environment.

Use of renewable resources to be
like trees, fish stock and soil fert
exhausted. The use of renewable resources s

Once we have secured foo
ent through love and
ruggles and armed
d other natural wealth for their day-
tion. The degradation of their
the global level degradation of

n leads to social st

Renewable resources
n-renewable and_get
be within the rate of

limited by their rate of renewal:
ility, when overexploited become no
hould be controlled sc as to

renewal.
led and avoided: Natural processes can

cleanse certain quantities of pollutants. Beyond this limit the poliutants get accumulated

thereby killing different species on earth in the food chain.
o extinction: Various life forms in the world

Do not destroy wildlife and other species t

ecasystem are mutually dependent on one another to maintain the delicate balance of life. If
a certain species disappear from the food web the adverse effect on ecosystem would be long
lasting and unpredictable. With the loss of species we also lose genetic possibilities for
fighting diseases, in people and in food crops, as well as in finding potential new sources of
food. If our developimental activities regularly destroy or significantly diminish tﬁe presence of

other forms of life, we are actually endangering our own existence as a part of the global

ecosystem.
Population control: Artificial control of human population may be

forces of natural control like diseases and wild animals.
Air
Po lution

PoHution

Water
Pollution

Figure 42 Types of pollution

e control

nacessary as we overcome

POLLUTION

Increase in human population with
their rapid rising of living standards is
resulting in generation of huge amounts of
waste materials that are thrown into land, (
water bodies and air. These waste materials
are generated from houses, municipalities,
industries, automobile emissions and from
other areas of human activities. Pollution is
at present producing harmnful effects on the
world environment and ecosystems posing
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from reaching the depths and the clarity of water reduces When algae die and decay the dissolved
aquatic life, Maoreover, when organi

axygen in the water gets exhausted, killing fishes and other
ga, The process of ragid plant

matter increases in a pond, the number of decompasers will Increa
arowth, followed by increased activity by decomposers and a depletion of the oxygen faveal 15 ¢
sutrophication. Eutrophication Is harmful for fishes and other aquatic life, Weeds can make a Jaxe
unsuitable for swimming and hoating. If the water IS used as a drinking water SOUrce, algae car
clog filters and impart unpleasant tastes and odours to the finished water.

Suspended and dissolved particulate matter &

Insoluble matter in suspension is a common form of pollution. It reduces photosynthetic
activity of water-plants. Suspended matter chokes the gills of fish and destroys aquatic life. When
these suspended matters settles down they will form silt or mud at the bottom. Toxic materials
can also accumulate in the sediment and affect the organisms that live there. Some pollutants are
dissolved in wastewater. The individual molecules or ions (electrically charged atoms or maolecules)
i { of the substance form chemical compounds with the molecules of water.
oil

«  Qil spreads over the surface of water and inhibits the diffusion of oxygen into water. It coats
the gills of fishes and affects their respiration. When oil tankers capsizes in the sea large scale

pollution of this nature occurs
Ecological pollution

Pollution that is cause
pollution. An example of ecalogica
landslide that increaced the sediments in runoff water.
animal, such as a wild animal, drowning in a flood addi
the water. Major geological events such as a volcano eru
pollution. -

Thermal pollution
Thermal pollution can occur when water is used as a coolant near a power or industrial plant

and then is returned to the aquatic environment at a higher temperature than it was originally.
Thermal pollution can lead to a decrease in the dissolved oxygen level in the water while also
increasing the biological demand of aquatic organisms for oxygen.

VARIOUS WATER POLLUTANTS, THEIR SOURCES AND THE HEALTH RISKS
Various sourc?és of water pollution and their related health hazards are listed below:
Detergents: Washing of clothes: Depletes oxygen in the water, endangering aquatic life

Industrial Effluents: From factories: ToxiC substances endangering human health.
Pesticides, Insecticides: Carried into the water bodies from agricultural lands: Poisonous

substances

Sewage Waste:
bacteria and virus cause

d by nature rather than by human activity is cailed ecolcgicai
| pollutian is the increased rate of siltation of a waterway after a
Another example would be when a large
ng a large amount of organic material to
ption might also be sources of ecological

Untreated human excreta are washed away to lakes, rivers etc: Several kinds of
diseases like cholera, typhoid, jaundice, and diarrhoea

Qil: Oil tankers in the seas: Oil spread on the surface of the seawater killing many species
Fertilisers: Washed out of soil by rain to streams and rivers: Increase toxicity of the water

Metallic Pollutants: From Industries: Cancer, neurological ailments, lung diseases etc.
Organic Pollutants: Dead plants and animals in water: Deoxygenated water endangers fish life

and higher plants. .
Fluorides: From Ingustries: poisoning effe

Benzene: From Industries: Causes redness,

1
i
$
i
v
H
¢
t

cts. Causes dental and skeletal fluorosis
burns and blisters on skin.
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£S OF WATER POLLUTANTS
Some of the pollutants that conta

TYP

Disease-causing agents
Disease-causing (pathogenl
dangerous water pollutants. Coming In contact wi
waterborne diseases like po
people who eat them may become (Il

Oxygen demanding wastes

Organic wastes are oxygen-deman
industries, slaughterhouses or municipalitie
into water bodies, aerobic bacter:a act upon
this process the bacteria uses up the oxygen that |
other aquatic life that depends on t
survival and die.

After the aerobic bacteria had used up all oxygen in the wat
anaerobic bacteria that do not need dissolved 0Xx

organisms convert the nitrogen, sulphur, and car
wastewater into odourless—and relatively harmiess—oxygenated forms
micro ‘organlsms"?ptqdhcé toxic and smelly ammonia,

carbonates, these anaerobic:

minate water are glven be

¢) micrporganisms,
th

lio and cholera. Fish and shellfish may becom

ding wastes. Or
s. When organic or bio
them and break them down or
s dissolved in the water. Conseque

he dissolved oxygen in the water will

ygen take ove

low;

ke bacterla, Viruses and protozoa

such polluted wate

ganic wastes COme fro

like nitrates, sulphates and

: ane (swamp gas). The water bodies thus become stinking.

sulphides, and flammable meth

Inorganic chemicals '

. Inorganic ch
r". chemicals include metals such as mercury,

k variety of
1H aquatic life. Toxic chemicals such as pesticides, in
for controlling insects and weeds reach water bodies.

Disease causing
agents

Inorganic
chemlicals

Organi¢
chemicals

Ecological
poliution

es of pollutants that cause
vollution

emicals mainly come from chemical effluents from industries,
cadmium, lead, chromium, Zopper and arsenic. A

chemicals discharged into water bodies from industries are poison
secticides, herbicides and other chemicals used

Some of these accumulate in fish and other

mines etc. Toxic
ous-to fish and other
organisms and can poison people, animals,

and birds that eat them. Detergents and
oils not only create unpleasant

‘appearances and odours to the water body

but also are toxic.
Organic chemicals

Organic pollution occurs when an
excess of organic matter, such as manure
or sewage, enters the water. Algae growth
in the water bodies Is accelerated due to
the inflow of fertilisers into the water
bodies from the agricultural lands.

The elements phbsphorus
nitrogen necessary for plant growth are
plentiful in wastewater. They cause
nuisance growth of aquatic weeds and
“blooms” of algae. This will cut off sunlight

and
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without CAUSING  poliution

and RNNI‘LN]
hazardoye w

aste. Production of
ang lc(hnr)lnqy th

alternate non-hazardous
hazardoys substances
at use fowar raw mater|

Matarials . BN redies
should ba curtyiled, Adaps DIt asms
als in production; and the materials should he used
n example of source reduction s printing both sides

me of paper used. Another ay
: : ed. <l example |5 b
Composting of solid Wastes at households SO that these wa obc

If Mfe reuse goods it helps in reducing production
coOmpanies to produce ‘use ang throw’ goods such as ball
can be reused by just reglacing its ink refill or filling ink. This will help reduce the genaration

of D|éStIC wastes. Instead of using throwaway items start using items that are durable
Materials can be reused if they are donated to chari

away. Use a product more than once, either for t

Reusing, when possible, is preferable to recycling because the item does not need 3
chemical processing before it can be used again.

Recycle: Recycling is the process by which a used and unserviceable material s converted into a

ACyaedd
stes do not reach public piaces

of more goods. The tendency of
pens is against thig oncept. A pen

collect paper, metal, glass and plastics from the backyards to collection centres, from whera
they are sent to recycling factories. Recycling of products depends on economic viability and
marketability of recycled products. Recycling not only reduces the emission of many
greenhouse gases and water pollutants but also saves energy. It supplies valuable raw
materials to the industry, Lreates jobs, conserves resources for the next generation, and
reduces the need for new landfills and combustors. Governments can promote buying
recycled products through their own purchasing programmes and guidelines.

Landfills: Land filling is a common method for handling solid waste. Garbage collected by the
municipalities are “carried over to low lying areas and dumped there. Some studies suggest
that about 40 percent of materials entering landfills in cities are paper products, 20 percent
yard waste, 9 percent metals, 9 percent food, 8 percent glass, and 7 percent plastic. However
this proportion could vary widely. Modern landfills are not just dump yards but are
compacted, closed and regulated sanitary landfills to safequard the environment and health
of local population. Landfills must not contaminate groundwater. Today in many cities of the
developed nations landfill wastes are systematically divided into smaller units called cells to
minimise waste exposure to weather elements. Only one cell will be open at a time and that
too would be covered at night to reduce odour and vermin problems. As 'organic wastes
decompose they generate gases including methane that is a greenhouse gas. In Flosed
landfill cells pipes are often installed to vent Zr infcin'erate gases to reduce the risk of

i ases can oe trapped and used as fuel. .
Com;:‘;:f:;?.cp::;]::gn% is the pfotess by which k?rganic wa_ste, such _as food wafste from hcfuses
sed with the help of micro-organisms (mainly bacteria and fungi), Fo
T el g d composting can prevent millions of tonnes of solid
picdige humuszlike substal.‘lCE. e ers useful garden manure for vegetable and
Westerftomieaching landfills. It also ge_an_e':m osting that uses the help of a type of
flower gardens and landscaping. Vermin-comp

i oming popular these days. ‘
earthwormcsolrs;lz::tion i?wolves burning the solid waste at high temperature. It can reduce
Combustion:

i ; 2
ici i Incinerators are used for burning hospita
le electricity generation. ;
waste volume and enab

wastes that are hazardous.
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220 CONSERVATION OFf NATUKAL RESOURC 5
Biological Oxygen Demand (BOD);

Blological oxygen demand of BOD 1 & term used 1o Iteieate 44 Huamivy of srisime 4,

materials present in water, The orznic matter is broken devi in Prasetice of tiyyan, by 5 o /i i
B

bacteria called aerobic bacteria, 0D is the amount of tasolvad nryyer Headsd fry Asyip

decomposer;i to break down organ

matarlals In & cartain volume over 4 Sty Incubation pesiog
at 20° C.)More the quantity of biode

gtadable wastes |1 watat, tore will be the Bt s l64s ha

dissolved oxygen (DO). Dissolved oxygen In water is an Ineicat

of of wiatar quality, Giatisrally wmtar
with E_o below 4 ppm at 200c Is considared aravely polluted and abiove & POt 16 canaldared o,

Is free of pathogens and toyic chatricals and will hava ng
te, odour, and colour, :

ater that is safe to drink
offensive characteristics such as tas

LAND POLLUTION

Land pollution 14 caises tije
o latge-scale  ganaration At
imptoper — disposal  sf Waste
matarials — from rasidaritial,
cormmerclal, aiel Iriehisteial
soureas, Solld wastas ara Hasta
matarinls I a6l faren, ganeratad
from  the  normal Lomimnity
activity,  Garbage, kitehan  ang
food wastas, Hibbish triatarialg liva
paper, raq, glass bottles, matallic
cans, plasties, fibres, residung
. from hame fusls, straat swadpiny,
: _ billdin debris,  rubbies Al
Figure 44 Methods of controlling solid waste abandoned vehicles are axamples

of solid wastes, ;

Industrial wastes are produced from manufacturing activitias an
non-hazardous. They can be in solid form, sludge form, or liquid forre,
solids, liquids, or gas that poses a hazard to human health or the environment when rlahias e,
Actually, many substances we yse commonly such as paint, batterias, used-oll from vahicles, shos
polish, and detergents are hazardous. Many goods generate hazardous wastas during thair

production process. Households, hospitals, industry and agriculture also prodice hazardous waste,
Municipal solid waste is one of the main pollutants in citias and town

s It malnly consists of
everyday items such as product packaging, grass clippings, furnitura, clothing, bottles, fom
sC1aps, newspapers, appliances, paint, and batteries, =

CONTROLLING LAND POLLUTION

Three 'R's that are recommended for reduction of municipal solld waste ara raduce, feuse
and recycle. Landfills, composting and combustion are some other ways Yo dispose off solid
::?n;' It is the most preferable method of waste management, Sourca raduction af waﬂm.

mum- controlling generation of solid wastes from houses and other places, has many

mmummumwmmmmmﬂr
production process, reduces pollutants, saves energy, conserves resources, and reduces the

Mhmm'mm.wmmu Lrocesses to produce goods

can be aithar hazardons o
Hazardous wastas are Ay
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human skin. Bet
. a particles can penetrat
) > e thro ]
glass and metal. Gamma rays can penetrate ::”;I s A s S ol Hl bee e
: ” 4 ate eas S
through, reaching far, and can - A i o ol
' :an only be blocked by very thick, stro 551 ;
Radlation has many uses for the t ~ ppdaricdiens byt dopes
e humanity. 1
Lt g o Y n_ atomic power plants nuclear energy is used to
e 1l s also used in medicines and industrial applications. However the
e o n human health is horrendous, lasting for generations, genetically mutilating
v asak] dr ecades. The harmful effects of radiation from atom bombs dropped in Hiroshima
g uring Second World War is well known. The destruction was‘massive, killing the

entire life in the affected region.

Major sources of radiation pollution are:
Transportation of nuclear materials # Disposal of nuclear wastes ¢ Uranium mining ¢ MNuc
tests. One of the worst radiation sources is nuclear explosion tests. The radioactive materials
released during the tests affect not only the test sites but also remote corners of the world. The

radiation from the nuclear wastes can last for thousands of years. The time that it takes for half
life, and this differs for each radioactive element (half-life of

h generation of nuclear energy is generated in the power
disposal of nuclear wastes is a2 major

+ Nuclear power plants 4 Nuclear weapans ¢
lear

Way of decaying process is called half-
Uranium 238 is 4.5 billion years). Thoug
plants do not create atmospheric or other pollutions,

problem. ot
IMPACT OF SOCIO .CULTURAL AND ECONOMIC FACTORS, POVERTY AND CYHANGING LIFE

STYLES ON ENVIRONMENT

In recent years, the direc

understood more clearly. Poverty is
resources vanish, or access to them i
nt role in the socio-cu

t link between poverty and environmental destruction has been

both a cause and an effect of environmental destruction. As

s restricted, poverty spreads.

ltural and economic conditions of rural
ronment affects the poor the worst. In the rural areas
t on the forest for livelihood. They collect forest

products and sell them for livelihood and collect firewood for cooking purpose. Meat from wild
animals has been a critical source of food and income. The economies of many third world
countries depend on export of forest products and natural resources to the developed and
industrialised nations. This has been causing massive exploitation and destruction of natural
wealth in these countries and endangering the livelihood of the rural poor. Thus poverty and
ke a vicious circle (for livelihood environment is degraded, and

environmental degradation acts i
degraded, means of livelihood is affected).

ping countries suffer particularly acutely as a result of environmental
re responsible for supplying the family with water, firewood, food
m direct victims of the increasing overexploitation of natural
so reduced harvests, SO that less quantity of
s of income leads to the overexploitation and
o are less cushioned from the impacts of
they who bear the brunt of the health-
fficiency, social justice and
some of the

natural

Environment plays an importa
and urban poor. The damage to the envi
close to forest areas the poor are dependen

because environment is

women in develo
destruction. In rural areas they a

and animal fodder, making the
Overexploitation and soil erosion have al
ced. The lack of alternative source
| resources. It is the poor people wh
d natural disasters, and it is
| change most. Thus economic &
t are interrelated and interdependent.

resources.
food can be produ
degradation of natura
environmental destruction an
related consequences of environmenta
the conservation of the natural environmen
ways in which the poor are affected are:
Natural resource degradation and po

falling yields and hence falling incomes am

nclude nutrient depletion leading to
off-

(o1

verty: Examples i

ong the poor. Deforestation can have substantiai
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222 CONSERVATION OF NATURAL RESOURCES
NOISE POLLUTION

Noise is unwanted sound that disturbs us and reduce our quality of life. Long and -.
exposure to noise may result in hearing loss, stress and high blood pressure, sleep
distraction and loss of productivity. Noise is a characteristic of all industrial societies. Sources of
noise are innumerable like. those from road traffic, jet planes, construction equipment, or
machines. Probably the biggest increase in urban noise levels has come from road transport.

Although trucks consist of only about 20% of the traffic, they produce 70% of the noise,

The effects of noise exposure are of two types viz., auditory and non-auditory. Even short
exposure to noise can produce temporary hearing losses. Prolonged exposure to noise can lead to
a gradual deterioration of the inner ear, leading to deafness. Constant noise causes the blood
vessels and muscles to contract. This causes a gradual loss of hearing, tension, nervousness and
psychiatric iliness. High intensity sounds emitted by many industries and supercanic aircraft are
harmful. Noise level of 80 decivels or more for more than 8 hours a day increases tension and
changes in breathing patterns. When exposed to high levels of noise people may suffer from
fatigue or even total loss of hearing, changes in blood circulation and changes in breathing. Noise
poliution above 120 decibels can cause many adverse biochemical changes including increase in
blood cholesterol, white cell counts and hypertension. Noise has harmful effects on non-living

materials too. Old buildings and even new constructions can develop cracks under the stress of
explosive sounds.

The intensity of sound is measured in logarithmic units known as decibels; this means that

an increase in level of noise from 10 decibels to 20 decibels actually represents a 100-fold increase

in the' sound level. Beginning of hearing damage takes place due to prolonged exposure over 85-
dBA levels, :

Control of noise pollution

The basic principles of noise control are -

Control at source: This may be achieved by segregating the noisy machines from others and
through applications of mufflers or other rioise reducers to machines, :

Control of transmission: This may be achieved by building enclosures around machines and
covering the room walls in machine rooms with sound absorbing materials.

Protection of exposed persons: Hearing protection is recommended for all workers who are
consistently exposed to noises louder than 85 dB. Protection devices basically consist of
earplugs or earmuffs.

Legislation: Many nations have adopted legislations against noise pollution. Legislations enable
workers to claim compensation if they suffer health problems due to noise pollution. Specific

legislation and regulations for designing and operation of machines to include vibration
control, soundproof cabins and sound-absorbing materials are also helpful.

Green Belt: About 20 feet thick greenbelt around residential area and open spaces can
effectively reduce noise levels. Greenbelts can also réduce air pollution.

Loud speakers: Use of loud speakers should be restricted.

Education: Public education can help create awareness about the hazards of noise.

RADIATION POLLUTION ;

Radiation is a form of ehergy that travels through space. It is released by the splitting of
atoms. Some elements like Uranium and Radium are naturally radioactive while some others are
made to be. Radiation is emitted when a radioactive element become unstable and begin to decay
in the attempt to regain their molecular stability. There are commonly three types of radiation,
namely alpha, beta and gamma rays. Alpha particles can be blocked by a piece of paper and

-\
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ms
: wars. The divides on tI ;
o w basis of :
) of competition. ideology, religion and politics have Increased conflicts and
With the depleti
~vho pletion of forest r
leads to rural-to-urba ) esources the poor are deprived of means of livelihood and this
me ST 16w n migration, resulting in over-crowded cities and increasing urban poverty in
ical y low-income nations. Rural migrants are mainly young w e
sften results in labour short r A WOSH. STFIDEIT WOSS ADSCH
oy are often unabl shortages in home areas. They stay away for longer periads from home and
et bl r:zo: :0 return home for the farming season. Small farming families do not have [1";
o : i > the
hat S 0 wage labourers, and often end up selling or leasing their land to wealthier
A i " "ot .
In et iI:th()ugh_t.ourlsm -was once thought of as a “smokeless” industry it has been blamed for
M 'g g sgnsrtlve habitats and ecosystems, increasing traffic near tourist destinations. Health
ey are industries have been producing hazardous waste from hospitals due to improper disposal of
materials.
e
POPULATION EXPLOSION
n ; .
-tg Population may be defined as a group of organisms of the same species occupying asgiven
: Y _ { orea at a particular time. It may also be defined as the whole number of inhabitants occupying an
or: area (such as a country or the world) and continually being modified by increases (births and
immigrations) and lasses (deaths and emigrations).
. Here we are ciscussing human population and its growth. The human population has been
d steadily growing in this world over the past decades. The world human population has grown from
3 2.5 billion people in 1950 to 5.7 billion people at present. Due to ever growing population, in the
a last 50 years the world has lost nearly twenty-five percent of the topsoil; a third of the forests of
of the world has baen cut down; carbon dioxide in the atmosphere increased by about 25% resulting
e in global warming; ctratospheric ozone layer has been depleted increasing the incidence of
a malignant skin cancer by about twenty-five percent. |
Increased availability of food, healthcare and good living conditions have prolonged the
d ifespan of individuals and reduced the death rate. Infant mortality has reduced. Birth rate has
increased. Many diseases and epidemics and natural disasters are controlled. All these factors led
s S g% :
P to explosion of human population in most countries.
5 What happens if human population grows uncontrollably? Malthus, two centuries back,
; warned that the population was growing exponentially and the food production was growing only
3 arithmetically and this would Iead to food shortages and famine. Population growth may impose
; severc pressure on natural resources available on earth such as soil, land, forests, .freshwater,
This would result in shortage of food, freshwater, housing, sanitation, and
| would be limited. Diseases and deaths may be

forests or wildlife.
consumer items. Area availa
widespread. Though techno
predicted by Malthus, the avai
with the growth of human pop

destroying forests. Application of pes
ecosystems leading to extinction of many spe
logging are increasing. For producing consumer goo

mining and industrialisation increased. A
d. air and water and radiation pollution that are adversel
¥ including greenhouse effect and ozone layer depletion.

ble for waste disposa

logy has improved the

lability of resources is getting limited.

ulation more and more Jand is brought under cultivation by
has been destroying natural

ticides and chemical fertilisers

cies of plants and animals. Soil erosion and water
ds to satisfy the needs of the growing
Il these human activities are producing
y affecting the earth’s
Slums with

production of food at a faster rate than

population,
pollution of lan
atmosphere and climate,
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g conditions have come
¢ such a rate that many natura
of a specles undergoes
parasites, com

s, Human helngs are

up In the urban raglons
‘rllrl/

| resourcas are halng lost rrevar
natural ragulation, Matural regulatio
petition, disenses, changes In weathar o
of all organlsms are (imited by the blogphera’s carryl
lation would bring mueh sufferings and deaths, It

necessary for us to go for artificlal regulation. Artificial ragulation involves malnly birth r.‘unlrrr
Many soclal and religlous factors Influence the adoption of such technologles for birth control, 1
Improvement In education, particularly women aducation, promotes artificial  birth contr
population control can bé done through a number of §0Cl0-6CONOMIC MEASUrEs such asi

« Educating the people on the benefits of small famllies and motivating them

« Promoting family planning programmes and birth control through the use of contraceptives

« Promoting women’s education

« Increasing the age of marriage
« Providing incentives for birth control and disincentives for larger family slzé

+ Propaganda through mass media llke television and newspaper
ENVIRONMENTAL PROBLEMS AT GLOBAL LEVEL

Global warming & Greenhouse effect
Greenhouse effect Is the warming of the earth

abysmal livin
ecosystems a

Usually population
population occurs through predators,

such natural calamities. populations
capacity. As natural regulation of human popu

‘s atmosphere due to alr pollution, A large

ATMOSPHERE
some radlation
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Figure 45 Greenhouse ¢ffect

portion of the solar energy that falls on the earth’s surface penetrates the atmosphere to reach the
surface of the earth, Much of this radiation is absorbed by the earth, resulting in surface warming,
(A portion of the solar energy Is reflected back Into the space from the surface of the earth. The
earth’s atmosphere also reflects back some of the energy Into space. Another portion is dispersed
and scattered by the molecules in the atmosphere.) Much of the solar energy that 1§ absorbed by
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earth’s surface is eventually re-

radiated into space. Some of this enerqgy escapes to space, but
much is reflected b

ack to thé earth’s surface by molecules in the earth’s atmosphere. This
reflected energy further warms the surface of the earth, The molecules of water vapour (H,0),
nitrous oxide (N;0), methane (CHy4), and carbon dioxide (CO;) responsible for this phenomenon
are called greenhouse gases, because they act like the glass in a greenhcuse, trapping energy

This warming is essential because the surface temperature would probably be about 152
colder otherwise. The greenhouse gases acting like a blanket above the earth keeps the heat in
and thus prevents earth becoming very cold, However if the concentration of these gases
increases, the atmosphere gains more ability to block the escape of infrared radiation. Tn other
words, the earth’s insulation gets thicker and earth becomes hotter due to trapped radiation. This
phenomenon is called global warming.

When fossil fuels like petroleum and coal burn, carbon dioxide and certain other gases gets
accumulated in the atmosphere, thus increasing the thickness of the greenhouse gases. An
increased concentration of these gases can have dramatic effects on climate and cause many
harmful effects on living beings. Consequently it results in global warming. It is estimated that the
earth’s temperature would go up by 2 to 3 degree centigrade in this century. A one percent rise in
surface temperature of earth can cause glaciers in the mountains as well as ice shelves in the
Antarctic and the Artic to melt and cause flash floods. '

The sea level may rise up, submerging land along the seashores. The climatic pattern may
be disturbed causing draughts or floods. These will severely affect the global ecosystem and

threaten the existence of many life forms. The global warming will create many diseases and
epidemics, including cancer,

Acid rains

Acid rains occur mainly due to atmospheric pollution caused by industries. The gaseous
effluents released by the industries and automobiles contain oxides of sulphur and nitrogen that

react with rainwater and turn the rainwater into dilute acidic solutions. These acid solutions fall to

the earth as rain, snow, hail, dew and fog. The main sources of oxides. of sulphur and nitrogen are
electric power plants that burn coal to generate electricity. Sulphur that is present in coal is

converted to sulphur dioxide when burned. They also come from the industrial as well as
automobile emissions,
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Ozone layer depletion & CFCs |
In the earth’s atmosphere the ozone layer is mainly found in the stratosphere ang

troposphere. It is the ozone layer that prevents harmful ultraviolet rays from the sun from
reaching the earth's surface. Alr pollutants deplete the ozone layer thus permitting these rays from
the sun to fall into the earth’s surface. The continuous exposure to ultraviolet rays can cause skin

cancer in humans. Moreover it also damages the earth’s ecosystems.

It Is the accumulation of chlorofluorocarbons [CFC] in the upper atmosphere that is thinning
the ozone layer. CFC is used in air conditioners, refrigerators, aerosol sprays and as coolants.
Halogens (chlorine, bromine etc.) used in fire extinguishers and other compounds can also react
with atmospheric ozone causing its depletion.

Biodiversity

Life originated on earth 3.5 billion years ago and human beings evolved about 5 lakh years
ago. At present there are about 10 million species of living beings on earth. In developing
countries in particular, biodiversity is a vital resource, a key component in poverty reduction and
crisis prevention. The term “biological diversity” or “biodiversity” covers not only species diversity,
but also the diversity of ecosystems (e.g. forests, rivers, oceans) worldwide, and genetic diversity.

The decline in biodiversity worldwide is alarming. A major portion of biodiversity is thus lead to
extinction due to all these actions. ' :

The biodiversity is useful to mankind in a number of ways. Many of the world's poorest
people directly depend for their livelihoods on the diversity of plant and animal species and their

directly on plants as their source of medicine; man
plant extracts. A number of products for industry
them. Out of the 70000 species of fungi so

manufacture of beer. Many fungi are disease ca
them.

and domestic consumption are also derived from
me are used for preparation of antibiotics and
using agents and therefore it is important to study

It is said that the greatest danger that humani
biodiversity. Loss of biodivessity is caused due to:
« destruction of the habitats of species and their degradation;
« overexploitation of plant and animal species;
* Introduction of non-native species into habitats:
* pollution and contamination, and
« global warming.

Steps to preserve biodiversity

« There should be urgent measures globally to control human
means.

* Socal justice and elimination of poverty has to be achieved to red
poor on the natural resources like forests.
* Appropriate technology should be adopted for industrial processes to avoid factors that cause

global warming, cutting down of trees, prevention of topsoil erosion, acid rain and ozone layer
depietion.

ty is now facing is loss of species and

population by all acceptable

uce the dependency of the
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The most effecti i ‘
i inlacctl ve way of saving biodiversity Is to preserve areas that have all their roas

) ct as natural communities, For example it is absolutely essantisl to preserye e

remaining tropical forests as they are.
Limiti i ili

rarmt":ug t1:h.c_'hu‘se of Fhemlcais as fertilisers and pesticides and adopting better and eco-friendiy
g techniques is very important. Clearing of forest for agricultural use should be curtaies

whereas better farming practices should be adopted to improve land productivity
o improve the yield and develop pest resistant and ¢

Genetic engineering can be used t 5235

resistant varieties of plands. o
Developing countries right now have about 78 percent of the world’s population and & percent
of‘the. world’s scientists and engineers and about 80 percent of the world’s biodiversdy
Scientists and engineers from the developing countries should be trained on

environmental management.
For those species that are in the verge of extinction,

increase their numbers.
Wastage of energy must be avoided

Large scale awareness campaigns must be undertaken to enlighten the world population
the grave dangers in loosing biodiversity. ;
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the world's economies,
. Degradation of

tions across the globe ' o
ga rInage of agriculture, fisheries, and food pr‘odu

. infectious diseases. S popmaﬁons 2

bility to control ng size S

f extinction O
consume resources.
inate information about the gr

i i d teac

he teaching community an L ;

i biodiversity

about it. A massive educational effort is needed to ale:‘jt th'e pUb'g;ti‘:, t::-.ig,- s
implicati i idea of what individuals can :

implications, and to provide a clear o iwa

challenge. Preserving the biodivarsity is important not only to ensu_re c;.xr own 7

due to the moral responsibility to future generacions and the planet itsell.

ENVIRONMENTAL PROBLEMS AT STATE LEVEL
Some of the environmental problems to be addressed at State

f gpecies areé the growi

Decrease in the a
The main causes 0
rate at which humans

It is essential to dissem

species to the public, educate t

mass extinction of
hools and colleges
crisis and its
to meet this
put also

ave dangers of
h students in sC

level are:

a)Soil erosion b) Defore
Solid waste and its disposal e
fishing and marine pollution, shrinking o
sand mining h) Food adulteration i) Changing crop

station c) Bad water management d)
) Destruction of mangroves f) Over

f backwaters g) Quarrying,
patterns and b))

land use.

Deforestation
Forests are important for maintaining the balance of
ecosystems. They help in conservation of biodiversity and gene pool by supporting a large variety
ol soil erosion as the roots of trees bind the soil

of wildlife and plant species. They also contr
together. They also prevent loss of rainwater through runoff by recharging aquifers by improving
water seepage into soil. Large-scale deforestation leads to reduction of vegetation available for

absorbing carbon dioxide-and affects the world climate and enhances greerhouse effect.
5 IIEO\//@ t;‘o:-gh the desired forest cover as per National Forest Policy is 33% it has reduced to
j | » in India at present. For_ests are destroyed due to forest fires, human settlements, cattle
grazing, fuel and fodder collection, collection of raw materials for industries and commerce
clearing of forests for agriculture etc. Construction of large dams and hydroelectric projects in
ecologlc?ally sensitive areas has resulted in destruction of forests either by inundatiorf u d|n
resewq:r or through forest clearance for project construction. Third world countries i
mcreaﬁl;mgly becoming dependent on timber export for supporting their economi E'!re
explosion is thus putting much pressure on. L
Deforestation cause serious environment
problems. It results in eliminati
‘ 1 ults ination of ma i
of animals and plants and destroys the ecosystem. It results in soil erosi S
L g on and cause landslips
Government of India has several m |
easures for forest conservation. T ildli i
Act (1972) and the Forest Conservation Act (1980) is enacted fi s )
89 national parks, S04 sanctuaries and 10 biosphere reserv ‘0" thl's T
there are other conservation programmes such as Proj = ‘m e
Project Elephant. There is a Central Zoo Authority that ["OJECt e e
S g e at looks after deer parks, safari parks, aquaria
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washing, cooking,
Water is 2 critical

human activities like drinking,
and for producing electricity.

8ad water management
is essential

for most

Fresh water
industries, and anifmal husbandry

Fagriculture,
sment for sustaining ecosystems and bio-

diversity. Scarcity of freshwater water brings a
#ot of miseries to the people and leads to
Joutbreak  of epidemics  and starvation.
{Traditionally water tanks have been used for
lninwater conservation in the Indian villages.
Tank irrigation is very common in Rajasthan
jand many southern States like Andhra
4 Pradesh, Tamilnadu and Karnataka. In the past
{many decades the potential of water tanks
{were being neglected in favour of more
centralised irrigation systems, mega projects,
tube wells etc and as a result many age-old Figure 47 Rainwater barvesting from roof
1tanks have deteriorated. :

es:ic water and a sizeable portion of water for industrial and

: At present 80% of dom
{agricultural use is obtained from groundwater. Excessive use of groundwater has resulted in
he country. Due to deforestation the water retention

" docline of water table in many parts of t
the soil has reduced. Soil erosion and siltation have affected many water reservoirs.
Discharge of industrial and other pollutants into water bodies have also reduced the supply of

tnh

rapacity of

| freshwater.

Irrigation is essential for expansion of agriculture and to become less dependent on rains
| and climatic factors. However irrigation has also some negative effects like increase in soil salinity
;and water logging. Water logging promotes weed growth and unhealthy conditions for humans
_;besides impairing soil fertility. Large irrigation projects have caused deforestation and
' displacement of tribal and other population and large scale destruction of flora and fauna
! K.erala government has realised the importance of conserving rainwater for drinking and
domestic purposes. It is promoting rainwater harvesting structures in the form of water tank
: constructed close to buildings, where the rainwater than falls on the roofs is collected and sf:oredS
‘Groundv;ater recharging using rainwater is also being adopfed widely. Building regulations h .
- now made it mandatory to construct a water tank close t ildi G

o all i
new buildings to conserve rainwater.

e ———

' Solid Waste and its disposal: (See land pollution p.220)
Like in other parts of the world in Kerala also land pollution has been causing lots of ial
socia

and health problems in recent years. Municipalities and local authoriti TR e
szgu‘;lzceja:?edumf :0ﬁd wastes collected. The people who stay close t:st:;ed::znvgarlctisd::fc?rirmlt FO
i dtl_\; zsmea:h problems and have been agitating. There are no sufficient fac'l[?tém
o posing osp{tal \'Nas_tes and the people nearby the hospitals are sufferi ilities
' , pollution of their drinking water from wells and a variety of health prs;, ering from
oblems. Waste

; ;
produced from slaughter houses and chicken stalls are creating much nuisance to
! general public.
by educating the public. Waste processing

u:)with problems. These plants convert big
S been an attempt to ban plastic covers of

H

Government is trying to promote “clean Kerala”
plants have been installed in many cities and towns, b
:eergtre.:dable waste into compost and manure. There ha

ain categories but its enforcement cannot be said to be successful

ma"’"’\;
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d water management s ; h
Fresh water is essential for most human activities like drink::r;g, :;i::-n?s’ aco::tlg'l
griculturé, industries, and animal husbandry and for producing electricity.
tlement for sustaining ecosystems and bio-
diversity. Scarcity of freshwater water brings a
Jot of miseries to the people and leads to
Joutbreak  of  epidemics  and starvation.
jTraditionally water tanks have been used for
Irinwater conservation in the Indian villages.
Tank irrigation is very common in Rajasthan
qnd  many southern States like Andhra
4Pradesh, Tamilnadu and Karnataka. In the past
dmany decades the potential of water tanks
were being neglected in favour of more
4 entralised irrigation systems, mega projects,

jtube wells etc and as a result many age-old Figure 47R4£"W4‘¢”bme5‘i"8ﬁ°m roof
jtanks have deteriorated. fat

Irrigation is essential for expansion of agriculture and
{and climatic factors. However irrigation has also some negatiy
l'and water logging. Water logging promotes weed
; besides impairing soil fertility. Large irrigation
displacement of tribal and other population and large

g Government is trying to promaote “clean Kerala” by educatin
3 plants have been instalied in many cities and towns, but with p
degradable waste into tompost and manure. There has been an attem
certan categories but its enforcement cannot be 5aid to be successfuyl,

y Pt to ban plastic covers of

-

Scanned by CamScanner



the
due
will
ort
ore

ost |

ar.
1od
5a
ral
ed

1S,
to

an
of
2l
n

i

T N —————

wr . //

v A

¥ CONSERVATION OF NATURAL RESOURCES 233

Effects of soil erosion

« The most significan
impact is that it adversely affects agricultural productivity, d
« Intense rainfall produces large gullies, and creates flooding and property damag

t effect of soil erosion is the loss of soil nutrients. Its serious long-term

ecreasing agricultural yields.
e in the long

run.
ated water or wind erosion may be transported to

« The soil that is detached by acceler
considerable distances giving rise to sedimentation in watercourses -and dams.
als move with eroded sediment into downstream

. Due to soil erosion the agricultural chemic
| of such pollutants from

watercourses and water bodies and pollute them. Costs of remova

drinking water can be quite high.
Erosion removes 'the cream of the soil'.
thinner soils on topographically convex areas wi

Agricultural tillage also redistributes soil, resulting in
thin a field.

Preventing soil erosion
afforestation and cultivating plants whose roots bind the soil

leaving unploughed grass strips between ploughed land; 7
« making sure that there are always plants growing on the soil, and that the soil is rich in.humus

(decaying plant and animal remains). This organic matter is the "glue" that binds the soil
particles together znd plays an important part in preventing erosion;

avoiding overgrazing and the over-use of crop lands;

« allowing indigenous plants to grow along the river banks instead of ploughing and planting

crops right up to the water's edge;
encouraging biological diversity by planting several different types of plants together;

« conservation of wétlands
Small stone and live checks in the field area would stabilise the soilscape and reduce soil

erosion.
Stabilisation of gullies in black soil by constructing check dams would be more effective to

check soil erosion.
Earthen and concrete water structures should be constructed to collect maximum run off

Diversion drains from upper reaches of watershed should be provided for safe disposal of rain
water and prevention of soil erosion.
Plants provide protective cover on the land and prevent soil erosion.
Plants slow down water as it flows over the land (runoff) and this allows much of the rain to
soak into the ground; :
« plant roots hold the soil in position and prevent it from being washed away;
« breaks the impact of a raindrop before it hits the soil, thus reducing its abilgty to erode;
« plants in wetlands and on the banks of rivers are of particular importance as they Sqé,w down
the flow of the water and their roots bind the sail, thus preventing erosion. :

SAND MINING %
Sand is an essential ingredient in cement concrete and cement mort.
;‘:m :l:m;n;‘;n mo;ﬂnstm&o;;;s the construction a-ctlvitles pick up inat;ea::jllat;‘:;edf::aiz
activities in rural-areas. lndi:cgﬁmlnate s::dan::‘r;rau;:bugness in Kerala because of construction
been going on for the past several % ,m the. beds of several rivers in Kerala has
bttt e s of T W ity provides emplo
: people. yment
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The quantity of sand mined from river beds Is several folrl: h:';;hnr”;::;. »’1
replenishments and hence impose severe environmental problems. Further, there is no i,
alternative available to this crucial construction at present.

Sea sand mining, practiced in many countries worldwide, i:s suggested as' ani alterfna;:;: t:;
river sand mining. It requires large capital investment and machinery for desalination of s .
as to be made fit for construction purpose. :

* Indiscriminate sand mining adversely affect the environment and ecology of the region,

* Sand mining from up and down streams in the rivers threatens the stability of a number of
river bridges. .

* Sand mining had transformed the river beds into.large and deep pits. As a result, the
underground water level has dropped, leaving the drinking water wells on the embankments of
these rivers to dry up. '

* To add to these, the fall in river bed levels has resulted in sliding of the embankments and
consequently threatening the residential buildings.

* Sand mining would certainly cause ecological imbalance and Cause havoc on riverine ecology.

* Sand mining cause obstruction and diversion of the river course. It is aggravating the rate of
lowering of river beds and also causing drastic changes in river bed configuration thus
destroying the ecology and the aquatic life in the rivers,

* The depletion of sand in the riverb
shortage of drinking water.

* The extraction of sand |leaves deép

0N rivers for their daily needs,

* The villagers along the river basin fa
of the lowering of the water table.

MANGROVES

ed has resulted in saline water ingression in many areas and
Pits endangering the lives of swimmers and those depend

ce the severe problem of drinkinc water shortage because

Mangroves are salt tolerant forest ecosystem, found along the coastal areas and in the
estuaries. They comprise of diverse, salt-tolerant tree and other plant spzcies. They can be found
In 50 different varieties along the tropical coasts of Africa, Asia, Australia, and the America. In
India, there are about 65 different species of mangroves identified. The term tidal forest is used as
a synonym of mangrove.

Benefits of mangroves,

Mangroves have been traditionally used for food production, medicines, fuel wood, and
construction materials. Mangrove is an open ecosystem which exchanges energy and nutrients
with the neighbouring marine and land eco systems and influences them. Mangrove forest acts as
nursery and breeding ground for numerous species of fish and crustacean and many reef
organisms. A wide variety of animals and plants, including many commercially important species,
are found in these forests. Many local coastal species, both~terrestrial and aquatic are also found
there. The fallen leaves and organic material from mangrove trees serve as a nutrient source for
planktons and algae thus serving as the starting place for the food web for many organisms. Their
intricate root systems provide shelter for many marine and terrestrial animals, protecting them
from ocean currents and strong winds. Many endangered species are also found living in mangrove
forests.

Mangroves also help to control sediment pollution and other forms of pollution from nitrogen
and phosphorous, petroleum products, and halogenated compourds. They stop these
contaminants from polluting the ocean waters. Thus, they act as a filter system for the local
communities, keeping the ocean waters free of pollution and thus the fish and other food sources
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free of contaminants. They also act as an important carbon dioxide reductian system, Mangroves
protect the coastal land areas from erosion and siltation problems, preventing a great deal of
property damage. They act as a buffet zone between the open ocean and the land, protecting the
shores from damage and preventing washing away of the human settlements there.

Destruction of mangroves

"w

Q

stile

Planners and administrators had earlier considered mangrove areas as useless and h

f territory and they were therefore destroyed in different ways. Large areas of mangroves are
destroyed with the establishment of shrimp ponds for agriculture and for firewood purposes. Most
of the previously existing mangrove forests have been devastated or have been subjected tc

J

v

f degradation as a result of land deposits, construction of sanitary landfills or simply due to overuse
This destruction has been either due to natural causes or man-made causes.
i Natural destruction: Mangrove forests are subjected to natural destruction due to severe
cyclones, tsunami caused by seaquakes and devastating tropical storms that destroy millions
‘ of trees. Large scale environmental changes, abnormal sea level fluctuations, salt
Bl accumulation in soil or flooding have also contributed for their destruction. Besides these,

diseases and pests also have severe impact on both individual plants as well as on the whole
forest ecosystem. Epidemics of bacteria, fungi, spiders, wood-destroying insects and attack
| i by many invertebrates such as leaf eating crabs, small fishes, shrimps and wild mammals
also has been damaging mangrove forests.

| Man made destruction: Most of the recent mangrove destruction around the world has been due
to human activities. Mangrove forests are destroyed in order to provide places for residenticl,
: commercial, and industrial development. Many mangroves have been cut down to provide
ocean-side land for local housing and tourist hotels. The most destructive process, however,
has been the shrimp aguaculture industry.

Mangrove areas have always suffered from conversion due to colonisation, migration and
i population explosion, when areas were reclaimed for agriculture settlement sites, industrial setup,
' industrial estates and road networks for an ever-increasing coastal population. In Kerala, where
' the rate of population increase is the highest in the country, only 3.5% of the former mangrove
; vegetation survives. Extensive mangrove clearance has severely affected the water quality in the
area and shrimp production has been reduced significantly. Air and water pollution, chlorine
pollution from domestic sewage and industrial pollution also inflict severe damage on mangrove
communities. Untreated human waste, domestic garbage, industrial discharge and chemical
pollutants, insecticides and herbicides from agricultural fields also contribute to the general
and contamination of the mangrove and continually reduce the number of species

= i 8 it

degradation
living there.
Consequences of destruction

Destruction of mangroves has lead to reduction in the number of species or population of
large water birds, fishes and mammals and decreasing levels of spawning in fish and prawns.
Wetlands are critically important for many migratory species. Many of the medicinal plants are
being lost. Most people living in or associated with mangroves suffer economic losses once this
is disturbed or eliminated. The destruction of local fisheries affects the local

ecosystem
communities economically and socially.

Mangrove trees, once ‘abundant along the Kerala coast, prevented soil erosion and tidal
waves. Erosion disrupts the flow of nutrients to the sea, needed for fish to spawn and grow. Most

of India's mangroves were destroyed over the past 100 years resulting in tremendous coastal soil

erosion.

i
1
w
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Planners and administrators had earlier considered mangrove areas as useles
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236 CONSERVATION OF NATURAL RESOURCES ‘ ] b‘\"?;
FOOD ADULTERATION

Food provides us various nu

: trients essential for the body functioning, gives us energy for
carrying out our activities, re

_ ‘ gulate our body processes, protects us from diseases and give us
satisfaction. Good food gives us health, happiness, and longevity. Good food should be wholesome

apd free from anything that does any harm to us. The nature, quantity and quality of food pay a
vital role in the maintenance of health of individuals.

The dictionary meaning of adulteration is “act of intentionally debasing the quality of food
offered for sale either by the admixture or substitution of inferior substances or by the removal of
séme valuable ingredient.” Preparation and processing of food products may modify their
nutritional value and use of food additives may introduce direct or indirect toxicity. But the real
hazards to health are caused due to food adulteration.

A food item is considered adulterated if
inferior or cheaper substance has been substituted wholly or partly for the article;
the article contains any substance affecting its quality or if it is so processed as to injuriously
affect its nature, substance or quality
« the article had been prepared, packed or kept under unsanitary conditions whereby it has
become contaminated or injurious to health
* the article contains any poisonous or other ingredient which is injurious to health
the article contains any prohibited colouring matter or preservative, or any permitted colouring
, matter or preservative in excess of the prescribed limits.

Food adulteration is mainly done by greedy merchants whose only intention is to make lot of
money even if it harms thousands and lakhs of men, women and children. Rice, cereals, bakery
items and sweets are often subjected to adulteration. Even milk that is fed to babies and children
are not spared. Recently Maneka Gandhi has exposed the widespread practice of injecting the
Cows with oxytoxins for smooth flow of milk and torturing the cowis to extract more milk. The
resultant milk contains hazardous chemicals that may cause chronic and deadly diseases like
cancer (She convincingiy argues that miik of animals itself is bad for health as it causes in
humans, a number of diseases like cancer, osteoporuosis, heart attack, asthma and arthritis), Milk
IS adulterated commonly by addition of water, flour, or any other starchy material like industrial
starch. Addition of water and extraction of fat is very common and not harmful. But these days,
criminals are producing and distributing ‘synthetic milk’ by a combination of urea, liquid detergent,
a littie sugar, vegétable ofl and water. The health hazards due to such crimes on those especially

eam higher profits. Adding stones to nice and cereals #re quite common. Hazardous chemicals are
added to change the properties of food items. Use of acetylene gas (carbide gas) for npening of

IS commaonly
oil, mdustrial

%
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tanmed iicws and Cause seritus healtd Mazards and even cancer i e ong men Termenc S
2ocerated using lead chromate. a very lowic Sat of Wad) Wat e cause amermia. parafyses.
mental retardation and brain dimage b children ard Mortiont I pregrant women. Not ool
SBwdust, noe bran and sand, But even horse-dung and cow-diing are wsed a5 adulerants for
@nander powder and chill powdish. Argermone seeds that grow 33 weeds in the mustard Selds »
mixed with mustard seeds and Ry o s mived with prustered ol R Zauses sericus health Sazaes
mmmnmmmm-mm,ummmdﬂ
fver and respiratory distress wivch may lead o heart falure. Ghes s e adufterated o T
extent of S0 to S5 percent with Vonaspati. Sand, dirt, earth, gritty malter, so2p Stone, ommor
- st are added to fowr, refined dowr (maida), grem fowr (Desan), SoiCcSS, Sugar, tE-dust C
mites. And weshing soda s added (o tadie sait.

In order to curd the mendce of foed adulteration, Govermment of Indla imtroduced e
prevention of Food Adulterstion Act, 1954 with Prevention of food Aduiteration rufes 1335 e
mamw&mswmmwmaMasmm
in and punish thoese nvolved in this cime agains? humanity.

IMPORTANT ENVIRONMENTAL MOVEMENTS IN INDIA

Many major projecs are conosived without' paying sttertion o hair adverss mpacs on U
Fves and velihoocs of peopie. Thare are projedts that damage the rare acosy oS of the region,
Some projeds cause senous pubiic health hasards through air and wader polution. Some others
deprive lorge number of people ¢F their means of ivelihcod. When pecpie become aware oF e
negative impads of projecs 3nd Such other consoquences they oitste against e
There have been 2 number of environmental movamants in Indie v 2 wice range of
protection of public heaith and resstioment of the affected paopie in development Drojecs. Some
important movements include the Chipko movement, Sient Valley agitation, Narmada agtaton
and the Ganga Action Plen.

In Hindi, Chiplo Rerally means “tree-hugoers™ Ohiplo movement was an eawironment
mmau&mhmmmuwmmmmﬁsm
mamwmmmmmmdmm‘m@wwa‘
mammﬁtﬁ?mwsmsmmxmmﬁ:xﬁ

Destruction of forests affectad the Bvelihood of the poor VIRagers and the women wers the
wmmmﬂmmmmmmmmmm\ms@&s
the forests prevent soil erosion and Sitation of nver dasins. Destruction of foresss g Rag
mdmummmmmmmmdwyw
Bvelhood of the poor in rural arsas and forest POy had DrOVISIONS for et i i

TG trees and axporting

mmmmnmumwaan.m .

!#mhuunammmwnyuuwm0mammammummwﬁr“w#
: < Searaiva

meumwmmwm S

 the trees.  Women took their oh kiren DS 14 trees by wmbrecing
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prevent the slaughtering of trees.Chipko Antolan leaders enlightened the 'Magary

importance of forests and trees in their lives, Between 1973 and 1977 there were

a Nurmbe

agitations against felling of trees by the forest department. In 1974 the women of Ren) sillag
agitated and drove away the contractors and their labourers who came to cut 680 ha of fore

auctioned by the forest department. In Kumaon in UP, the Chipko activists had blocked forest
auctions at several places. One of the notable leaders of the Chipko movement was Sri. Sundarlal
Bahuguna, People participated in the agitations in large numbers and also planted a number‘ of
"irees.ﬂ_E?o-development camps were organised. The Chipko movement received worldwide

attention.

NARMADA AGITATION

Narmada project envisa

ges 30 big dams, 300 medium dams and 3000 small dams to be
built across the river Narmada State project with Madhya Pradesh, Maharashtra and
ed to bring irrigation to vast tracts of land in Gujarat
The project would submerge 30000 hactares of land in
the three States and displace more than

. It is an inter-
Gujarat as beneficiaries. The dam is expect

including the drought prone Kutch region.

1 lakh people including villagers and
settlements besides affecting lakhs of peop

le downstream. ovie  of - o o
The Narmada agitation that has been

The construction of the project is in pro

gress; and so is the agitation.
SILENT VALLEY AGITATION

In the following days the KSSP spearheaded the ‘save silent valley’ struggle that received
national attention. Ultimately, based on the report of a joint committee headed by Prof. MGK
Menon, the project was abandoned and the silent valley was decl

ared a national park.
SELF-ASSESSMENT TEST

1. What are the renewable and non-renewable resources on earth? Give examples.

2. What is meant by sustainable development? What are its objectives?
3. Describe three sustainable activities

.trili'a',fs from their

L
»

|’ ‘4
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p 4. Define pollution. How can « ‘
of X e control pollution?
e S. What are the various types of pollution?
1 6. What are the common causes of (1) air pollution (ii) water pollution and (iit) land paliuticn /
% 7. What are the common water pollutants?
" 8. What are the various sources of water pollution?
p 9. What are the various human activities that result in pollution of water bodies

10. What are the various means of controlling land pollution?
2 11. Write short notes on: (i) hazards of noise pollution (ii) control of naoise pollution ()

radiation pollution (iv) thermal pollution

12. What are the environmental problems at a global level?
s 13. List two examples of food adulteration
i 14. Describe how acid rain occurs and the effects of acid rain.
. 15. What is meant by 0)ozonelayerdepmﬁon(ﬂ)greenhouseeﬂ%ct?
1 16. What are the environmental impacts of deforestation? ) ,
- 17. Write short notes on: (a) Narmada agitation (b) silent valley agitation (c) Chipko movement

18. Write short notes on how population explosion affects the environment adversely.

: 19. Explain the role of ‘reduce’, 'reuse’ and ‘recycling’ in land pollution management _

f 20. What do you mean by over exploitation of environment? How can you check it through

education?

When the well's dvy, we know tﬁewortﬁqf water

P Benjamin Franklin, (1706-1790)
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VIL. ENVIRONMENTAL EDUCATION

IN ENVIRONMENTAL EDUCATION

ENVIRONMENTAL EDUCATION

With the rapid advancement of science and technology there has been a great increase in
the rate at which we exploit natural resources. The uncontrolled exploitation of natural resources
has severe impact on the environment and ecology, even threatening the existence of fife on earth
If adequate measures are not taken. The activities of humans are capable of creating
environmental disasters like thosa happened in Bhopal and Chernobyl or that occurred due to the
atomic bombings. It is therefore necessary to adopt sustainable methods of using natural
resources to avoid causing damage to the environment. It is essential that, while we enjoy the
resources in this planet, we should also be able to Pass-on its natural wealth to the future
generations. We should ensure that they are able to enjoy clean and healthy environment. We
should not drive animal and plant species to extinction.

Mere legal and executive measures are not sufficient to protect the environment, Creating
environmental consciousness in the public is alsp very important. There are <g many activities like
tree felling, hunting or creating pollution by improper disposal of things that people do, without

environmental damage for immediate monetary gains. Setting fire to the forests is an example.
Many Gavernments may go for large projects, neglecting the environmenzal consequences so as to
gain immediate political mileages. Therefore it is necessary to create awareness of the
environmental issues among the masses and make them conscious of the intensity of the problem.

Environmental education does not advocate a particular viewpoint or course of action. [t teaches
individuals to weigh various sides of an environmental issye, to make informed and responsible
decisions.

The goal of environmental education is to develop 2 world popuiation that is aware of 2nd
concerned about the environment and its assocated problems, and which has the knowledge,
skills, attitudes, motivations, and commitment to work indmadually and collectively toward
solutions of current problems and the prevention of new ones.

OBJECTIVES OF ENVIRONMENTAL EDUCATION (EE)
To develop awareness: To develop awareness and sensitivity (o the eavironment and
environmental chailenges

TEACHING LEARNING STRATEGIES
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To develop knowledge: To help individuals and social groups to acquire knowledge and

understanding of the environment, its associated problems and environmental challenges |

To develop attitudes: To help individuals and soclal groups to acquire attitudes of concern for the |

environment and motivation to improve or maintain environmental quality. For e.g. a person

with the right attitude towards environment will be deeply concerned if he sees a tree being
cut down or a wild animal or bird being harmed.

To develop skills: To help individuals and social groups'to acquire skills to identify and help resolve

environmental challenges e.g. the skill to construct a vermi-compost plant to dispose of i

organic waste or the skill to undertake afforestation. ‘

To develop evaluation: To help individuals and social groups to evaluate environmental measures
and education programmes in terms of social, economic, political, ecological and other factors
e.g. people will be able to evaluate the pros and cons of a new project coming up in their
locality.

To develop participation: To help individuals and social groups to participate in activities that lead
to the resolution of environmental challenges

o 7.

-

PRINCIPLES OF ENVIRONMENTAL EDUCATION

Principle of Totality: EE should consider the environment in its totality - natural and man-
made, social, economical, political, cultural, legislative and technological ;

Principle of Continuity: EE should be continuous life-long process, beginning at pre-school level |
and continuing through all formal and non-formal education. ' 3

Principle of Interdisciplinary: EE should be inter-disciplinary in approach drawing information

i from many disciplines and forming a holistic and balanced perspective.

i‘ Principle of Complexity: EE should emphasis the complexity of environmental problems and also

|

|

emphasis the need to develop problem solving skills and critical thinking.
Principle of Practicality: Practical activities and first hand experiences should be given stress in
i environmental education. A broad range of approaches to teaching learning and diverse
learning environments shall be utilised
Principle of Historical Perspective: EE should focus on current and potential environmenfal
challenges by considering historical perspective.

Principle of Local and Global Issues: Environmental issues at local, national and global levels
should be examined so that the student gets insights on environmental issues in di
B sues in different

Principle of Environmental Sensitivity: Emphasis should be
environmental matters.

|

given. to sensitise the learner on

s

i
' ‘ : APPROACHES TO ENVIRONMENTAL EDUCATION

Different i
approaches, methods and techniques of teaching are used in environment

- infusion approach and problem-solving approach - are discussed
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wr-disciplinary and multi-disciplinay,

4 ays, through Inter ‘

nfusion can be done In two w o : b e

roalches In inter-disciplinary approach environmental education is mpartetih )/at‘;mil?f’

- : - ' ' mathematics, life

cz::cepts and inputs from various disciplines like sociology, economiics, b'o'z?yét O st s
sciences and physics. Environmental education is taught as a separate subje

Soclal Studies Physical Sclences | [Soclal Studies Physicad Sciences

s

- Environmental
|Lunguuge§_. E“;L':::;:"'t Blology | |Languages Education

[Geogrq:hy [Histouy
Inter-disciplinary approach

Biclogy

Mulli-disciplinary approach

Figure 48 Infusion approaches in EE
€conomics or science. For example, while teaching environment, you
environmental consequences of a new project of a certain region.

Proach the process is reverse with environmental topics dispersed or
infused into various disciplinary courses. For example you can include environmental topics in

chemistry or biology text books and thus impart environmental education as Part of teaching the
latter e.q. in chemistry, a topi Scuss about the gases produced while burning

relevant aspects of sociology,
can discuss the economics of

C on petroleum can di
oleum and their environmental consequences.

Table 47 Interdisciplinary vs, my

petr

ladisciplinary approaches in EE
L8

!r_ Inter-disciplinary approach ' Multi-disciplinary approach
’ Easier to implement and train teachers More teachers to be trained; requires greater

[

coordination
b P e e St
Fewer teachers to be tralned;

| training to EE teachers required

—— e

Intensivew Teachers of 3|l disciplines to

be trained on EE;
Depth of training less:

—

’EE ds an additional discipline in already

Demands on existing
I crowded curriculum
F_

comparatively less

w7 : T e e “_‘\‘_‘,&ﬁ
Eomponents easier to identify and sequence | Difficult to integrate components intg the

existing curriculum
Problem solving approach

A problem is a difficult and doubtful situation that requires a solution. A problem can have a
single solution or a number of solutions. For €.g. the students may discus and find solutions to the
problem of drying up of wells or the problem of water [0gging in their :ocality.

Problem solving is a method aimed to help the participants
alternate solutions of a given problem. A problem is identiﬁ
and principles. Teachers and the students discuss the vario
altarnative solutions from which the most appropriate
approach has the following features: ¢ it is student centre

oriented rather than content oriented ¢ it is conceptual rather than factual.

Curriculum  load

ed along with the underlying concepts
us aspects of the problem to arrive at
one is chosen. The problem saolving

{7

to arrive at a solution or ;

.

d ¢ it is activity based ¢ it is process- :

B P ALY ) PRI LT T

B
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METHODS USED IN ENVIRONMENTAL EDUCATION
Discussion, demonstration and projects are the commonly used methads of Imparting

environmental education.
sue

DISCUSSION METHOD
d in which the teacher and the students freely discuss a givern %

This is a teaching metho
s consideration of a

by analysing it in detail and arriving at possible solutions. A discussion Involve
e by a group of people. During a discussion the

estion raised. Then they analyse the i
th reasons. They may consider various

question in open and usually informal debat
participants first tries to understand the issue or the qu SSUE
critically and communicate their views and ideas wi

alternatives available for resolving the issue and evaluate them.
like student-initiated discussion, teacher-initiated

There are several types of discussions
discussion, symposium or panel discussion. In a classroom the teacher may introduce a topic or
problem or the students may be asked to present a situation. There are mainly four steps in the
nd outlining its significance, scope and nature

discussion method: (i) identification of the problem a
lutions, formulation of recommendations and drafting

o (ii). analysing the problem (iii) arriving at so
the report and (iv) finalising the report. -

or: The teacher has to play an important role in conducting a class through discussion method.

1) She has to formulate the topic and outline its significance, scope and nature. She must encourage

il active participation of the members and at the same time regulate the discussion by discouraging

‘N9 §  domination by one individual or group over other/s, offensive statements and personality clashes.

ideas and expressions must be created. The teacher may ask

An atmosphere for freewheeling of
ts. She may train the students in planning, organising

some relevant questions at appropriate poin

and conducting similar discussions.
n method of teaching. It promotes critical thinking

There are several advantages in discussio
2 . of the participants and the power to analyse issues critically. It improves the ability of the
communicate ideas and views with reasons. The participants learn to

j participating student to
appreciate others’ points of view and to respond suitably. The group learning activity has positive
impact on their values and develop good behaviours in them. The participants develop the ability
to evaluate arguments and modify individual positions according to new ideas and views and to
identify alternatives available for resolving problems. :
Example of use of discussion method in EE
Statement of the problem: The problem of disposal of domestic waste in a certain residential
locality is the problem. There has been epidemic outbreak in the city and people believed that it
was caused due to unsanitary conditions. Many people have died of fever and many are
hospitalised. The city corporation is unable to handle all the solid wastes generated in the city and

)
-

ve a
) the effectively and safely dispose them.

: Analysing the problem: The following questions may be raised during discussion on the
nor . issue: What are the types of domestic wastes generated? How can they be reduced at source?
cepts What are the various methods available of disposal of domestic wastes? How can biode radabf‘
ve at and non-biodegradable wastes be separated? How can the residents be educated on th gd :
lving of haphazard disposal and ways of safe disposal of the wastes? Can biogas pl te o
cess- corflposting be constructed at household level and what are the costs and benefits P iUl

Which are the agencies that provide technical assistance? How can th ' e e B

e city corporation initiate

various steps in this regard?
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PROJIFUT METHOD
A praject ik a back or probiem ORaed I By & grovi oF students b suppeimsit gl sgpely
CRareroom ehudies. The prelect method of tRaching mvolves an AvHIVItY Thal (e carvind aul In the
sChool or outxile and usually Mvolves data collection and nvestigatlan, analyais and rapei
Mating. The students cany out pratect Idividhally o by gioupe
Some examples for prafects related 1 savirenment are
* A Sty oF vuitabity of pipe water and well water at different areas (0 o town e diliking
Putpote
* Scope Ror ralnwater harvesting as a means Ky AANRING Water i vesldentinl ey
* Role of slaughterhouses and chicken fanns (i the POtition of the ity
+ Census af envitonment related divease cases I the ity hoepitals
* Study of hoive levels at pubilic places
Project method involves the following gteps:
Lo Descnption of the problem and definition of the goals and objedtives,
W Library regearch = Reading, discussing, canfying (ssuen, collecking nformation
W Beld investigation < Data collection, observations, (nterviews, surveye, Fseaiding il
analysing data
v Discussions, combining the nndings, ardving at conciusiong report making
Advantages of praject method: Students lvolved i profect method get alnsd i olaerving,
investigating, sample and data collection, analysing data and report making. 1t oy
teamwork and collective thinking skills while callecting ntormation for e project, I creaton
confidence M interacting with the community. It mproves thele sEentifne attitide s ool
thinking skills
An example for the praject method in b¥
Title of the project: Census of environment related disease cases I e ity hospltals
QObjectives:
1. To identity the common diseases prevalent n the clty that are cauvesd dus Lo (Ll
environmental conditions t
2. To find out the number of disease cases that occurted during the past thies yeare caussd
due to poor environmental conditions
3. To seek measures that could help reduce the incldences of such diseases
Procedure:
& Collect data of all hospitals (n the city along with thelr capacities
. Visit city hospitals and interview doctors to (dentify the common diseates prevalent i the cily
that are caused due to poor environmental conditions ke unganitary conditions, mosquitoss

and micro-organisms

-'!
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