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UNIT 1

UNDERSTANDING THE ENVIRONMENT

1.1 Environment: Concept, importance and components

Definition
"Environment' is derived from the French word “environnerx ns to
i

encircle or surround. Each and every living organism h rrounding,
d remains fully
adapted. The environment is the sum total biotic conditions
influencing the responses of the organisms.
The Environment (Protection) Act, 198 n 2 defines the environment
as "the sum total of water, air and land an terrelationships that exist among

them and with the human beings,\{ ing organisms and materials.”

Scope and Importance of\d ntal Science
Environmental science i isciplinary and multidisciplinary subject in its

scope as sho w enables us to understand the following main
componentsf i tal management.
* Envir t'percgption and people awareness.

nmental degradation and pollution.

—t

er population and over consumption.
» Maintenance of environmental quality.
* To restrict and regulate the exploitation of natural resources.

* Helps us to participate in afforestation programmes.



Multidisciplinary nature

Ethics Ecology

Economics

Engineering

Political W Environmental
science K science

History Oceanography
Sociology Geology \

Anthropology Archaeology

f -
Fig 1: Multidisciplinary nature of envNenwence

Importance of Environmental Science
The importance of Environmental Science stimmarized as:
* It helps us to study the des&%iro ent, functions of nature and its

coordination with living wor

« It develops an understamding,thag human beings, plants, animals are part of nature

and dependent on each otffer.
« It high lights t Ma ropogenic activities on natural processes.
* It develo anding that local environments can contribute in the
protecti % of global environment.

responsibility among the people and concerned authorities to

gical balance for a sustainable life.

« It makes a way for the participation of public in decision making and contribution
in redressal of local and global environmental issues.

As a result, environment which is global in nature belongs to all and is thus

important for all.



Components of Environment

The environment can be divided into two broad components as follows:

(i) Abiotic Environment: Physical environment is made up of the following
states - solid, liquid, and gas. These three elements signify lithosphere,
hydrosphere, and atmosphere respectively. This is also called the Physical

Environment.

(i) Biotic Environment: All living organisms around us vi

microorganisms. This is also called the Living Environgsent:

Earth’s environment can be further subdivided into g fo ing feur segments:

A. Lithosphere

B. B. Hydrosphere v

C. C. Atmosphere

D. D. Biosphere

Atmosphere-The atmosphere };tot rotective blanket of gases, surrounding
the earth. It sustains lif %eart . It saves the Earth from the hostile
environment of the out \

Hydrosphere- Hygdrosphere c@mprises all water resources such as ocean, seas,
lakes, rivers, %?aps, glaciers, and ground water.

Lithosp e@t outer mantle of the solid earth. It contains minerals
occurrin ’s crust and the soil.

Bios -\t constitutes the realm of living organisms and their interactions with

the envikonment (atmosphere, hydrosphere, and lithosphere).



1.2 Ecosystem: Concept, structure and function (food chain, food web,

ecological pyramids and energy flow)

Concept of Ecosystem
The term ‘ecosystem’ was coined by A.G. Tansley in 1935. An ecosystem is a
functional unit of nature encompassing complex interaction betw its biotic

(living) and abiotic (non-living) components. In other words, ecos | ined

as a group of plants, animals or living organisms living t N Intéracting
with the physical environment in which they live. %

An ecosystem has a more or less a closed boundary dw mass in and out
of the system are very less as compared to intégpal ‘Movement of mass.

Ecosystems can be large or small. Example systems are rain forests,

deserts, salt marshes, coral reefs, lakes a

Types of Ecosystems
Ecosystems are classified as f }s:

(1) Natural ecosystems (2) Ma ecosystems

ocean, grass lands etc.

(1) Natural ecosystems an a lage of plants and animals which functions as
a unit and is capable of maibtaining its identity such as forest, grassland, an
estuary, and humaw interyention is an example of a natural ecosystem. A natural

[ w endent on solar energy. There are two main categories of

ecosyste

ecosyste
(1) | ecosystem: Ecosystems found on land e.g. forest like (i) Tropical
rain fofests (ii) Tropical deciduous forests (iii) Temperate broad leaf forests
(iv)Temperate needle — leaf or coniferous forests (v) Alpine and tundra forests.
Apart from these, there are also some other types of forests are found in India like
tidal forests, Himalayan vegetation, rain forests of southern India, desert region,

etc. Deserts like (i) Thar deserts (ii) Rann of Kutch, grasslands, tundra.



(i) Aquatic ecosystem: Plants and animal community found in water bodies.
These can be further classified into two sub-groups.

(i) Fresh water ecosystem: Water on land which is continuously cycling and has
low salt content is known as fresh water and its study is called limnology. It is of

two types:

(a) Static water (Lentic) e.g. pond, lake, bogs and swamps. \
(b) Running water (Lotic) e.g. springs, mountain brooks, strea W
(if) Marine ecosystems, such as oceans, estuary. ”\

(2) Man-made ecosystems

(a) Dependent on solar energy-e.g., agricultural fields a Iture ponds.

(b) Dependent on fossil fuel e.g. urban and indus osystems.

Structure and function of an Ecosyste

The structure of an ecosystem is basicall ription of the biotic and abiotic

components of an ecosystem. \

1. Biotic or living compone

Biotic component inclydes ntsy animals and microorganisms living in an
ecosystem. The biotic nts can be classified into following groups
f obta

depending on th 0 ing food.

(@) Produ hs (self nourishing): Autotrophs are also known as
produce t nthesize their own food from solar energy with the help of
Si in ni€ substances such as water and carbon dioxide and organic

ch as enzymes. The autotrophs are of two types.
(i) PhotG-autotrophs: Which contain chlorophyll to convert the solar energy of
sun into food e.g. trees, grasses, algae, phyto-planktons, photosynthetic bacteria

and cyanobacteria (blue green algae).



(i) Chemo-autotrophs: These are the organisms which produce their food
through oxidation of certain chemicals. They are not dependent on the solar energy
e.g. microorganisms such as beggiatoa, sulphur bacteria etc.

(b) Consumers- Heterotrophs or phagotrophs (other nourishing): Heterotrophs
are the organisms which lack the ability to synthesize their own food and have to
depend on other organisms for nutrition. They are also know aWers
because they consume the materials built up by producers.\Ihe rther

categorized as:

(i) Primary consumers or herbivores: The animal feed, on"the producers

or plants are known as herbivores. Examples; Sheep, ¢ caterpillar, etc.

(if) Secondary consumers or primary carnior e aftmals which feed on the

herbivores are known as primary carnivoges. ; fox, snake, etc.

(iii) Tertiary consumers: The animals t on the secondary consumers or
carnivores are known as tertiary&\ . Example; wolves etc.
(iv) Quaternary consumer op cawMvores: These are the largest carnivores

which feed on the tertigfy, Secondary”as well as primary consumers and are not

eaten up by any other animal. ple; lion and tiger

(v) Omnivores: N\ hay feed on both plants and animals. Example; Man, rat, crow
etc \

(c) De Micro consumers or Saprotrophs (or osmotrophs)

the organisms that feed on the dead organic matter of plants and

reak down complex organic compounds of dead organisms. They are
also known as reducers or saprotrophs. Example; bacteria, fungi, etc.

2. Abiotic or Non-living component

Abiotic component of the ecosystem comprises of three components:

(a) Climatic condition and physical factors of the given region: Such as pH,

soil, temperature, light, precipitation, humidity, wind etc.



(b) Inorganic substances: They include water, minerals, and gases all of which
are involved in cycling of materials in the ecosystem (i.e. biogeochemical cycles).
The amount of these inorganic substances present at any given time in an
ecosystem is called as the standing state or standing quality.

(c) Organic substances: Such as proteins, carbohydrates, lipids, etc. present either

in the biomass or in the environment i.e. biochemical structures that linkthe biotic

and abiotic component of the ecosystem.

Functions of an Ecosystem \
Ecosystems are complex dynamic system. They per % functions. These
are: &

(a) Food chain and food web

(b) Nutrient cycling (biogeochemical cycles)

(c) Productivity (primary and secondary)

(d) Energy flow \%

(e) Homeostasis (or cyberne%ﬂ control mechanisms

Food Chain ﬁ\

The transfer of%?e;g rom green plants (producers) through a series of

organisms, ores, carnivores and decomposers with repeated eating
and bei known as food chain. In other words, a list of organisms
showiqg « ts whom” is called as food chain e.g.

Grass asshopper — Frog — Snake — Hawk/Eagle

Each step in the food chain is called trophic level. A food chain has three main
tropic levels viz. producers, consumers and decomposers. The energy efficiency of
each tropic level is very low. Hence shorter the food chain greater will be the
availability of food. In the above example grasses are 1st, and eagle represents the

5th trophic level.
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Types of Food Chain

There are two types of food chains:

(i) Grazing food chain: This type of food chain starts from the green plants that
make food for herbivores and herbivores in turn for the carnivores in Fig.2.

Ecosystems with such type of food chains are directly dependent on an influx of

solar radiation. \
Terrestrial Aquatic
Snake . Pelican
Tertiary 1 py .
consumer S5
L) %‘<

Secondary a Fish '
consumer |izard % Heterotrophs

ik )
I8

Primary { Zoo-
consumer c‘“e'P“'W Y\ plankto

Np

]
t t Autotrophs

.-
Pri % Phyto-
Feodkicer """"’\Q" /S Blnkts
A S

/
. \razing food chain

type of food chain starts from the dead organic

Significance of food chain

1) It helps in understanding the feeding relations and interactions among different
organisms of an ecosystem.

2. It explains the flow of energy and circulation of materials in ecosystems.

3. It helps in understanding the concept of biomagnifications in ecosystems.
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Trophic Level

The various links or steps in a food chain at which the transfer of energy in an
ecosystem is called as trophic level. There are basically four levels to the food
chain viz. producers, primary consumers, secondary consumers, and tertiary

consumers in Fig 3.

(i) First Trophic Level (Plants) Producers or Autotrophs pro Nthe
0
the

available food. They make up the first trophic (feeding) lemel. Khe ssess the
highest biomass (the total weight of all the organisms ig”an greatest
numbers. This is evident from the fact that the pl make arolnd 99 percent of

the earth’s total biomass.

(i) Second Trophic Level (Herbivores Imary Consumers) Primary

consumers (Herbivores) are organisms t feed on producers. A good

example is a cow. They make upQQ d trophic level
(iii) Third Trophic Leve res Or Secondary Consumers) The next level
consists of organisms that f primary consumers. They are the secondary

consumers, and they make upfthe third trophic level. They are called carnivores

and omnivores.

(iv) Fo % Level (Apex Predators or Tertiary Consumers) Apex predator
spegies o highest trophic level(s) and have a crucial role in maintaining
the their ecosystems. Apex predators affect prey species’ population
dynamics. Where two competing species are in an ecologically unstable

relationship, apex predators tend to create stability if they prey upon both. Inter-

predator relationships are also affected by apex status.

12



\"

Fig.3: Four basic trophic S

Food Web

The word ‘web’ means network. In an e various food chains which
are interconnected with one anoth for work are called as food web. In
other words, the interlocking o hains is called as food web in Fig.4.

as an alligator, hawk, or polar bear).

For example, a hawk that eat Eachfood chain ends with a top predator and
animal with no natural e&

~
Bt
A

Jackal

Fig.4: Food webs
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Food webs are more complex and are interlinked at different trophic levels. This
means that organisms have more than one alternative for food and hence
survivability is better. Hawks don’t limit their food to snakes, snakes eat things
other than mice, and mice eat grass as well as grasshoppers, and so on.

Characteristics of food web

1. Unlike food chains, food webs are never straight. \

2. Food web is formed by interlinking of food chains.

3. A food web provides alternative pathways of food avai \

4. In food web, greater are the alternative pathways tabple s, the ecosystem.

5. Food webs also help in checking the overpopulations ighly fecundated

species of organisms (both animals and plan

Ecological Pyramid
Definition: \

Ecological pyramid is a stru which«eXpresses the food or energy relationship
between organisms at differ levels. Thus, Ecological pyramid may be
defined as “the number, nd energy of organisms gradually decrease from

the producer le he consumer level and can be represented in the form of a
pyramid o presentation called as ecological pyramid”. In the
ecologi producers from the base and the final consumer occupies the
apeN\€harl n (1927), an English biologist, developed the idea of ecological
pyra . refore, it is also termed as Eltonian pyramid.

Types of Ecological Pyramids

There are three types of ecological pyramids:

Pyramid of number: This represents the number of organisms at each trophic
level. For example in grassland the number of grasses is more than the number of

herbivores that feed on them and the number of herbivores is more than the

14



number of carnivores. In some instances the pyramid of number may be inverted,
I.e herbivores are more than primary producers as you may observe that many

caterpillars and insects feed on a single tree. It can be upright or inverted.

Pyramid of biomass: This represents the total standing crop biomass at each
trophic level. Standing crop biomass is the amount of the living mattefat any given
time. In most of the terrestrial ecosystems the pyramid of bio IS pght.

However, in case of aquatic ecosystems the pyramid of bio

can be upright or inverted.

Pyramid of energy: This pyramid represents the unt of energy at each

trophic level. Energy pyramids are never invertew ays‘upright in Fig.5.

a
A

Tertiary
consumer
10 kcal

Secondary consumer
100 kel
Q Primary consumer
1000 kcal
Producers
10,000 kcal

Pyramid of Energy

Decreasing rate of
energy flow

Fig.5: Pyramid of energy always upright
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Energy Flow in an Ecosystem

Energy flows from one organism to another in an ecosystem in a unidirectional
manner from lower trophic levels to higher levels. Flow of energy in an ecosystem
takes place through the food chain and it is this energy flow which keeps the

ecosystem going. The most important feature of this energy flow is that it is

unidirectional manner or non-cyclic manner or one-way f

nutrients (like carbon, nitrogen, phosphorous) which move i
energy is not reused or recycled in the food chain. TheéSflol
ecosystem follows the two laws of thermodynamics:

ne

1st Law of thermodynamics: It states that energy c

be created nor be

destroyed but it can be transformed from oge fi anether. The solar energy
captured by the green plants gets convepted i ioghemical energy of plants and
later into that of consumers.

2nd Law of thermodynamics:\ at energy dissipates as it is used or in
other words, it gets convert a concentrated form to dispersed form.

As energy flows througfifthe hath, there occurs dissipation of energy at every

trophic level. The loss rgy takes place through respiration, locomotion,

every level there is about 90% loss of energy and

running and oth W.
the energy t «:% one trophic level to the other is only about 10% called

law.
hi¥ law, “only 10% of total amount of energy stored or accumulated

r particular trophic level is transferred to next trophic level in a food

16



1.3 Ecosystem Services
Ecosystem services are the benefits people obtain from ecosystems. These include
provisioning services such as food and water; regulating services such as flood and
disease control; cultural services such as spiritual, recreational, and cultural
benefits; and supporting services, such as nutrient cycling, that maintain the
conditions for life on earth.
1. Economic or Provisioning Services v
These are the products obtained from ecosystems, including? \

e Food and fibre

e Fuel wood

e Genetic resources &
e Medicines, and pharmaceuticals §

e Ornamental resources

e Fresh water \
2. Ecological and Regulati ices
These are the benefits{ obta om the regulation of ecosystem processes,
including:

e Air qualit ce

control

ater purification and waste treatment

Ground water recharge

Regulation of human diseases

Pollination

Storm protection

17



3. Social and Cultural Services
These are the services of the ecosystem associated with social life, customs,
religion etc including:

e Cultural diversity

e Spiritual and religious values

e Knowledge systems \
e Educational values v

e Inspiration %\

e Social relations %

e Cultural heritage values &

e Recreation and ecotourism ®

\\,\
S
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1.4 Biodiversity: levels, values and threats and conservation

Definition

Bio = life/living beings; Diversity = Variations/variety

It is defined as “variety or variability among living organisms and variety among

the ecosystems in which they live, is known as biodiversity”.

Avrticle-2 of the Convention on Biodiversity defines: “The variabiligy ameng living

organisms from all sources (ecosystems and ecological compl&

variability within species, between species and of ecosyst

The term ‘Biodiversity’ was coined by Walter G. R ingthé\gational forum on

Biodiversity held in Washington D.C.in 1986. Bio@ an international
kN

buzzword through its use in the Biodiversity Con ich has been agreed on

by the UNCED.

Levels of Biodiversity/ Types of Biadive

Biological diversity is usually\ i at ‘three different levels — a) genetic

diversity i.e. at genetic level, ecies diversity i.e. at the level of species, and c)
ecosystem diversity i.e. @'th of &cosystem.
(a) Genetic diversity: f genes within the individuals of single species.

different h .One human is different from other in size, shape, color,

height [ ¢/ This is the genetic diversity of human beings.

Examples: Hum\gs (HOmo sapiens) are one species. Difference of genes “in
PE |

all rice varieties belonging to the species Oryza sativa, but there
of wild and cultivated varieties of rice which show variations at the
genetic Ievel and differ in their color, size, shape, aroma and nutrient content of the
grain .This is the genetic diversity of rice.

(b) Species Diversity: Variations among the species in ecosystem i.e. different
types of species exist. It involves variety of species within a community or a

region. It is the most fundamental unit of measuring biodiversity. Simplest measure

19



of the species diversity is the species richness i.e., a count of numbers of species
presents in an area and species evenness i.e. the number and kind of species as well
as the number of individuals per species. Thus every organism and their different
varieties are included under species diversity.

(c) Ecosystem diversity: It includes different types of ecosystems whether small
or large present on planet earth. Ecosystem diversity has three pegspectivgs; alpha
beta and gamma diversity and it describes the number of nicheS\tro s and

various processes that sustain ecosystem functions in ter e flow and

recycling of nutrients.

Values of biological diversity &
The various benefits of biological diversity cag¥e gfouped under three categories:
a) ecosystem services, b) biological resoureest social benefits.

(a) Ecosystem Services \

« Protection of water r es liked maintenance of hydrological cycles,
regulating and stabilizi Nn , and buffer against extreme events such as
flood and drought.

« Soils formatie d prote€tion: Formation and maintenance of soil structure

and the rete e and nutrient levels.
 Nutri ageJand cycling: Plants take up nutrients from the soil as well as
these nutrients can then form the basis of food chains, to be used

e of other life forms.

» Food: Existence of human beings and that of most other organisms is heavily
dependent on primary producers, mainly plants.
» Medicinal resources: Plant and animal products have long since been used as

medicines due to their curative properties.
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» Wood products: Wood is a basic commodity used worldwide. It is a primary
source of fuel, is used in construction, and forms the basis for paper production.

(c) Social Benefits

» Research, education and monitoring: Natural areas provide excellent living

laboratories for research in ecology and evolution.

» Recreation: Diverse biological assemblies like animal itatSy, forests,
mountains, parks and gardens, coastal areas and beaches, provite a auty
to our environment. \

* Cultural values: The aesthetic values of our natur steéms and landscapes

contribute to the emotional and spiritual well-being"of iuma gs.

Threats of biodiversity
Following are the major causes of threat to bi rsity.

e Habitat destruction/loss
e Habitat fragmentation \
e Hunting

e Poaching of wildlife,

e Introduction,of exotic (fQreign) species
e Pollution \,
C

(i) Habitat"® n: Destruction of habitats by humans is the largest causes
of loss lodiersity. The greatest destruction of biological communities is
cau e %0 expansion of human activities and human population. As per JUCN,
UNEP=<Teport (1986), more than 50% of the wild life habitats have been destroyed

in the old world tropical countries and there are high rates of destruction going on

in Asian countries like Sri Lanka, Bangladesh and India too. Most of the habitat

destruction has been caused in recent times due to rapid expansion of human
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population and human activities like mining, deforestation, expansion of
agriculture, constructions, all have caused a great threat to the world biodiversity.
(i) Habitat Fragmentation: Sometimes the loss of habitat is in installments so
that the habitat is divided into small and scattered patches, a phenomenon known
as habitat fragmentation. Due to habitat fragmentation many song birds are
vanishing.

(iii) Hunting: Animals are killed for enjoyment to provide“§oo n as
hunting. \

(iv) Poaching of Wildlife: Illegal trading of anima obtaimusetul and costly
materials is known as poaching. Poaching of wildliteyfor and commercial

activities has been on the rise for the last y s. ¢ has been a significant

cause of the extinction of hundreds o the endangerment of many

more, such as whales and many ican ammal, Asian tigers, etc. Most
extinction over the past several ears 1s mainly due to overharvesting for
food, fashion, and profit. Il de inw#ildlife in current times is driving many

species of wild animalsg&nd to extinction. Elephants are poached for ivory;

tigers and leopards for th

targeted for har Wu :
. 0 c (foreign) species: Plants and animals introduced in an

AIn as exotic species. They are the new species introduced in an

in;Yangolins for meat and scales; and rare timber is

(vi) Pollttion: High temperature is caused by global warming and climate change.
Polar bear and penguins cannot survive at high temperature. They are under threat

and becoming extinct.

22



Conservation of Biodiversity

It is defined as the preservation or management of natural resources so as to
enhance or increase their life span. Conservation of biodiversity is important to:
prevent the loss of genetic diversity of a species, save a species from becoming
extinct, and protect ecosystems damage and degradation.

Conservation efforts can be grouped into the following two categor

1. In-situ (on-site) conservation includes the protection of mals
within their natural habitats or in protected areas. In oth hasise the
protection of total ecosystems. Examples are ks, Sanctuaries,

Biosphere Reserves, etc.

2. Ex-situ (off-site) conservation of planis a imals outside their natural
habitats. It is mainly done for consepatio op varieties. These include
botanical gardens, zoo, gene tanks, banks, tissue culture and

cryopreservation.
(a) National Park

e |t is an area re N{i tained by a national government for the
betterment of wihe forestry, grazing or cultivation is prohibited.
e The Natio ks are gateway to conservation ethics.
e Privd ; Ights and habitat manipulation are not permitted.
res,a

e B as, afe fixed by legislation.
ch"WNP usually aims at conservation specifically of some particular species
w

ildlife along with others.

e It ensures high degrees of protection as the activities like hunting, fuel wood
collection, extraction of other resources, grazing or agricultural activity are
not permitted in such area.

e Jim Corbett NP was the first NP established in India.
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e There are about 106 National parks in Indian. Some of the main National

Parks in India are:

National Parks State Dominant Species
Bandipur NP Karnataka Elephant, tiger
Dachigam NP Srinagar (Kashmir)

Gir NP Gujarat
Hemis NP Leh/Ladakh

Kanha NP Madhya Pradesh i
Kaziranga NP Assam % ned rhino, tiger
Silent Valley NP Keral ephant, panther

(b) Sanctuaries
e A sanctuary is meant for the ervatignof the wild animals, only.

e [t is an area where killin N , shooting, capturing of any species of bird
or animal is prohihjte t or under the control of the highest
authority and wh eN' s should be sacrosanct as far as possible.

e The sole aim of sanctuary is the provision of maximum protection,
preser ';\Mervation of the wild animals as it is generally species
orien%

e

protection in a sanctuary is less than that of National park as
vities like grazing, wood collection, resources extraction, agriculture
even human settlements are permitted in such an area.

e There are about 565 sanctuaries presently in India established in different

e Th

states. Some of them are given below along with important species found

there.

24



Wildlife Sanctuaries State Dominant Species

Abohar WS Punjab Black buck, jackal

Ghana Bird Sanctuary Rajasthan Pied kingfisher, black
bittern
Hazaribagh Sanctuary Jharkhand Tiger, Jeopard
Mudamalai WS Tamil Nadu
Overa-aru WS Anantnag ( Kashmir)
Nandini WS Jammu
Wild Ass Sanctuary Gujara ild ass, wolf
Functions of National Parks and Wildlife S jes

(i) Biodiversity preservation
Gene resources, Species protecti&%em diversity, Evolutionary processes

(ii) Ecological processes

Fixing and cycling of il formation, Circulation and cleansing of air

and water, Global Jife support,

(iii) Watershed
lood reduction, Regulation of stream flows

Erosion co

(iv) Con t nefits
Fue d,"€odder, Fibre
(v)%sumptive benefits

Aesthetic, Spiritual, Cultural/historical, Existence value

lants absorb CO; , give out O,; Water balance
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(c) Biosphere Reserves

Biosphere reserve programme was launched by UNESCO in 1971 under its MAB
(Man & biosphere) programme to conserve in situ all forms of life along with its
support systems in totally. A biosphere reserve is an international network of

preserved areas designated by UNESCO as these are important centres of

biodiversity with research and monitoring activities being condggeted With local

community participation with the aim to protect and prese tural
systems threatened by anthropogenic activities. Presentl M e reserves
have been established in 131 countries with 18 bein
was the first established in India in 1986. Out of th&18

country. Nilgiri
here Reserves, 7
Biosphere Reserves have been included ig th ld™"WNetwork of Biosphere
Reserves so far. These include Nilgiri, Nan Sunderban, Gulf of Mannar,
Panchmarhi, Simlipal and Nokrek.
Zone of Biosphere Reserve \

A Biosphere Reserve consist re, buéifer and transition zones.

(@) The core zone is fu cted and natural area of the Biosphere Reserve least

disturbed by human acti

not allowed exc ith permiSsion for some special purpose.
C urrounds the core zone and is managed to accommodate a
N

gsource use strategies, and research and educational activities.

Is legally protected ecosystem in which entry is

tioh zone, the outermost part of the Biosphere Reserve, is an area of
active ation between the reserve management and the local people, wherein
like settlements, cropping, forestry, recreation and other economic that

are in harmony with the conservation goal in Fig.6.
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Core Area (No human
) } interference)
{Buffer zone)Research and
/ Educational allowed

Transition zone(Area

of cooperation) \
Fig.6: Zone of Biosphere Reserves \Z
Functions of the Biosphere Reserves

The main functions of the biosphere reserves are: x
ives,

Conservation: Long term conservation of repres ndscapes and different

enetic resources.
Development: Encourages traditignal use and promote economic
development which is culturally&%f ecologically sustainable.

nd

Scientific research, monit

types of ecosystems, along with all their gpeci

ation: Support conservation research,
monitoring, education ofma exchange related to local, national and

global environmental an tion issues.

2. Ex-situ Cons M
(a) Botaniegl G& s¥These are those areas where plants are kept safe when
these fa e Areat in the wild.

(b) » Seed banks are places where seeds are deposited into secure

stora

e intention of withdrawing them in the future when needed.

(c) Gene€ Banks: The genetic diversity of our crops is preserved in the form of
seeds or cuttings in case of vegetative reproducing plants and subsequently this
material is made available together with other important information for use in

research and plant breeding in future.
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(d) Cryopreservation: Cryopreservation (“freeze preservation”) is a technique
where cells, tissues, organelles, organs etc susceptible to damage are preserved by
cooling to very low temperatures (-80°C using solid CO; or mostly using liquid
Nitrogen at -196°C). At such temperatures, most of the enzymatic activities which
might cause damage to the biological material are effectively stopped and the

genetic material is stored with an aim to conserve the breed and reserve

structurally intact cells and tissues. \

@V
\\\
8
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1.4 Concept and objectives of environmental education, environmental ethics
Definition

"For the purpose of this Act, the term 'Environmental Education' means the
educational process dealing with man's relationship with his natural and man-
made surroundings and includes the relation of population, pollution resource

allocation and depletion, conservation, transformation, technologyandtgban and
rural planning to the total human environment".
Environmental education is a process by which pe Vi wareness,

e
concern, and knowledge of the environment and lear this, understanding to
preserve, conserve and utilize the environment in a“susta e manner for the

benefit of the present and future generations.

Conclusion: In the light of various definjitions onmental education it can be

concluded that environmental education ation ‘about’ the environment,

‘from’ the environment, ‘througr& ironment and ‘for’ the environment.

Goals and Aims of Environ @ al Edue@tion

The goals of Environmefital EducCation’are:

1. To improve the quality nment.

2. To create ess among the people on environmental problems and
conservati a\

3. Toc osphere so that people participate in decision-making and

ca es to evaluate the developmental programs.

Environmental Education

The main objectives of Environmental Education are given below:

« Awareness-to help social groups and individuals acquire an awareness and

sensitivity to the total environment and its allied problems.
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» Knowledge— to help social groups and individuals gain a variety of experience
in, and to acquire a basic understanding of, the environment and its associated
problems

 Attitudes-to help social groups and individuals acquire a set of values and
feelings of concern for the environment and the motivation for actively
participating in environmental improvement and protection.

« Skills-to help social groups and individuals acquire the skillsgr i and

solving environmental problems.

« Evaluation ability- to evaluate environs measures a programmers in
terms of social, economic, ecological and aesthetic Tac

« Participation-to provide social groups a ith an opportunity to

actively involve at all levels in workid resolution of environmental

problems in Fig.7.

N

Fig.7: Objectives of environmental education
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Ethics

Ethics is derived from the Greek word ‘ethos’ which means character i.e.,
concerned with behavior of man. Ethics is the discipline concerned with morality
and moral obligations of a person with emphasis on the determination of what is

right and what is wrong for nature and natural creatures.

Environmental Ethics \
Environmental ethics refers to the issues, laws and instructi s% the
at ans are a

human relation owing to their environment. It is beli
member of society as well as other living creatur [ ludes plants and
animals. Nature has existed not for humans separateNgut | the species i.e.,

every species in this world has a birth right to beGause all organisms are

together on each other in a natural phen lled a mutual relationship. As

a result, each species plays a critic rving the ecological equilibrium.

Thus, if we obliterate any kind ould disrupt the ecological balance

which is totally suicidal to erfgroment

and act. (\

Conclusion point of Environmental Ethics

w
e Accessi NMtion signifies those technical answers have not been
resulti
co

hics. It all depends on how do we think

reeable conclusions, so environmental ethics is getting more

Ion to find a proper solution for expansive environmental

ation. Thus, it concludes when environmental ethics is based on an
ISlamic theocentrism and theology, it is feasible to have more inclusive and
holistic come up towards the conservation of the natural surroundings.  So,
there is a need to increase ethical and moral values, philosphical thinking,

action-oriented steps and moral development in education system.
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UNIT 2

NATURAL RESOURCES AND ENVIRONMENTAL

POLLUTION
\

2.1 Natural Resources: Renewable and Non-renewable resources

The term “resource” means anything that we use from our N‘ to achieve
our objective. A resource can be defined as ‘any natfital or“artiffeial substance,
energy or organism, which is used by human bein its Welfase. In other words,

“a resource is anything useful or can be made u 0 himans to meet their needs

rom nature is called natural

and wants. The resource that is directl
resource”’, which includes fresh air, fre lakes and rivers, soil, land,
forest, grasslands, biodiversity,% ies, ecosystems, minerals, salts, fossil fuels

and others.

Classification of Nat Ix
renewable or non-renew i, Fig.8.
Renewable res w that can be replenished naturally. Some of these
resources, MWKE i ir, wind, etc., are continuously available and their
quantityqi n eably affected by human consumption. Renewable resources

nexhaustible resources or Non-Conventional Sources of Energy.

. Natural resources can be categorized as

energy sources like solar radiation, wind power, water power
(flowingestreams) and tidal power, and substances like sand, clay, air, water in
oceans, etc.

Non-renewable resources are resources that form extremely slowly and those that

do not naturally form in the environment. Minerals are the most common resource
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included in this category. Non-renewable resources are also known as exhaustible

resources or Conventional Sources of Energy.

Natural Resources

Non-renewable Renewable
Resources that can only be Resources that can be used
used once over and over again
Resources that Resources that Resources that Resources that
are consumed can be are always can be recycled’
when used e.g. exhausted by available, e.g. e.g. metals
coal overuse wind and water

Fig.8: Natural resources can be categoriz

Wble or non-renewable

es of energy. These have been in

1. Conventional Sources of Energy

Let’s first discuss about the conventional so
use since ancient times. Most#igportant among them are the fossil fuels. So we
shall know details about

Fossil Fuels: Fossil fu ssilized remains of plants and animals, which

over millions o rs have n transformed into coal, petroleum products and
natural gas.
.

Coal is the % ndant fossil fuel. It is widely used for combustion in cooking

/ties. There are different types of coal products such as coal gas,

andindus
coal ne, toluene, etc., which are used for various purposes.

Oil andyNatural gases are formed from plants and animals which once lived in the
tropical seas. Oil (or petroleum) is a source of countless products. Apart from
petrol, diesel and other fuels, petroleum products include lubricants, waxes,
solvents, dyes, etc. Petroleum reserves are supposed to last for another 100 years or

SO.
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Natural gas is often found with petroleum. The gas mainly contains methane.
Apart from serving as fuel in several industries, it is being increasingly used as
domestic fuel in many countries including India. United States of America is the
largest producer as well as consumer of natural gas.

Now a days in big cities and town it is being supplied through pipelines which is

called Piped Natural Gas (PNG). The natural gas is also used @s a Tugl to run

vehicles. It is known as

Compressed Natural Gas (CNG). It is accepted as A x
polluting fuel for transport.
00

The Liquefied Petroleum Gas (LPG) is the commo as used in Indian

and less

homes. It is a mixture of propane and butane g t Wnder pressure in liquid

form, but they burn in gaseous form. ade available in a specific

container for domestic as well as iadustr . It is a byproduct of petroleum

refineries. \
2. Non-Conventional Sourc ner
Solar Energy \e
Solar energy is the ultim of all energies on earth. Firewood, coal, oil or

natural gas are N}Iucts plants and other organisms, which had used solar

energy for is 0T organic molecules during photosynthesis. Even today it
will tur most important answer to problems of energy except nuclear

energy has the following advantages:

(i) Itis
(iii) It is available almost everywhere.

(iv) It is free from political barriers.

Various technologies in which solar energy can be, and is being utilized are as

follows:
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(i) Solar cookers

(i) Solar hot water systems

(iii) Solar dryers (used for drying crop yields)
(iv) Solar air heaters

(v) Solar kilns

Hydel /Hydro Energy: The generation of electricity by using thepforcenof falling
water is called hydroelectricity or hydel power. It is cheap W al or
nuclear power. For its generation dams are built to store x IS made to
fall to rotate turbines that generate electricity. %

Wind Energy: Wind as an energy can be utilized da e by converting it

into mechanical energy. This mechanical eperg sed™o generate electricity,

raise water from wells and rivers for irri er purposes. Windmills have
been in use since early times to pr

for grain cutting and shelling. \

Tidal Energy: Tidal egérg
movement from a high ti w tide. Ocean waves and tides can be made to
turn a turbine enerate electricity. Areas where rivers flow into the sea
experience ¢ es and electricity can be generated there. It has much
potentia % ow we have a large coastline and major river systems in our

can be generated on a large scale from waves and tides.

rgy: Radioactive elements like uranium and thorium disintegrate
spontaneously releasing large quantities of energy. This energy can be trapped to
produce electricity. 25% of world’s thorium reserve is found in our country, which
can be utilized to generate electricity. Most advanced countries have nuclear power
stations. We too have some in India, for example, Tarapur (Maharashtra),
Kalpakkam (Tamil Nadu), Narora (Uttar Pradesh), Kota (Rajasthan).
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Hydrogen Energy: Hydrogen is the primary fuel for the hydrogen based fuel cells
and power plants. Power can be generated for industrial, residential and transport
purposes by using hydrogen.

Geothermal Energy: This is the energy derived from the heat in the interior of the
earth. In volcanic regions, springs and fountains of hot water called ‘“‘geysers” are
commonly found. These eruptions of hot steaming water can uség to turn
turbines and produce electricity in geothermal power plants. fythi cold
it es the hot

water is allowed to seep through the fissures in the ro
rocks in the lower layers. Water gets heated and ge steam which

forces out to the surface to be used in power generatio

Distribution of Key Natural Resources in the World

It has been seen that most of the countries in the world are having natural
resources. Some have fewer amounts while other countries are rich in particular
natural resource. Economists stated that natural resources add wealth to nations.
When it is evaluated for resource distribution around the world, Australia has many
natural resources. These resources include mineral resources, such as copper, gold
and diamonds, energy resources, such as coal, oil, and uranium, and land resources
that are used for farming and logging. These resources are financially important to

Australia.
Distribution of Natural Resources in India

India is gifted with various types of natural resources such as fertile soil, forests,
minerals and water. These resources are unevenly distributed. The Indian continent
covers a multitude of biotic and abiotic resource. As India has rapid population

growth therefore there is overconsumption of resources, such as uncontrolled
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logging or overfishing and many valuable natural resources are rapidly being
exhausted. India has huge watered fertile lands. In the sedimentary soil of the
Northern Great Plains of the Sutlej-Ganga plains and Brahmaputra Valley wheat,
rice, maize, sugarcane, jute, cotton, rapeseed, mustard, sesame, linseed, are grown
in plentiful. India's land area includes regions with high rainfall to dry deserts,

Coast line to Alpine regions.

India also has a variety of natural vegetation since the country has a varied relief
and climate. These forests are narrowed to the plateaus and hilly mountainous
areas. India has a great variety of wildlife. India has more marine and inland water

resources.
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2.2 Management of natural resources: Individual, community and

government managed

Natural resource management (NRM) is the management of natural
resources such as land, water, soil, plants and animals, with a particular focus on
how management affects the quality of life for both present and future
generations (stewardship). Natural resource management deals with managing the
way in which people and natural landscapes interact. It brings together natural
heritage management, land use planning, water management, bio-diversity
conservation, and the future sustainability of industries
like agriculture, mining, tourism, fisheries and forestry. The various approaches

applied to natural resource management include:

.\ N\

« Top-down (command and control)

« Community-based natural resource management
« Adaptive management

« Precautionary approach

. Integrated natural resource management

« Ecosystem management

Role of Individual in conservation of Natural resources
Conservation of energy:

1. Switch off light, fan and other appliances when not in use.
2. Use solar heater for cooking.

3. Dry the cloth in the sun light instead of driers.
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5. Grow trees near the house to get cool breeze instead of using AC and air cooler.

Conservation of water:
1. Use minimum water for all domestic purposes.
2. Check the water leaks in pipes and repair them properly.

3. Reuse the soapy water, after washing clothes for washing courtyard, carpets etc.

4. Use drip irrigation.

5. Rain water harvesting system should be installed in all the houses.
Conservation of soil:

1. Grow different type plants i.e. trees, herbs and shrubs.

2. In the irrigation process, using strong flow of water should be avoided.
3. Soil erosion can be prevented by sprinkling irrigation.
Conservation of forest:

1. Use non timber product.

2. Plant more trees.

3. Grassing must be controlled

Role of Community in conservation of Natural resources

Key elements of the approach include:

1. Multi-stakeholder collaboration that involves all participants, from communities,

to government, to NGOs, and promotes coordination among them.
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2. Conflict management mechanisms — support processes to manage natural

resource conflicts among stakeholders.

3. Participatory action research — collaborative fact-finding and analysis generates

a mutually agreed upon perspective for action.

4. Strong local organizations, such as forest-farmer groups and inter-village

networks are built from the bottom-up.

5. Policy support and law enforcement are essential to curbing illegal

encroachment leading to ecosystem degradation.

Role of Government in conservation of Natural resources

a YW 7V

Natural resource management is an important thing that should be done by the
a YN\

community for survival. Consciously of many ways in the management of natural
- -

resources has resulted in environmental damage, coupled with government policies
\ -——

that give permission without good supervision to entrepreneurs or private
- 1 -

individuals in natural resource management adds a long list of environmental
¥ N~ .

damage. In the last three decades, governments tend to ignore the phenomenon of
, A Ve
legal pluralism in the legal development policy, preparation of legal instruments, as
- .

well as the implementation of the law through political neglect of the fact legal
) U N 4

pluralism. So the product of legislation, especially those that set natural resource

Y .’

management, normatively ignore and displace the rights of indigenous peoples and

v -~

T
local over control, management, and utilization of natural resources. Moreover,

w -
with deprivation of the rights of indigenous peoples’ customary rights and the
implementation of development without taking into consideration the pattern of
spatial planning, more and enlarge the conflict between the government and

society.
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2.3 Air, water and soil pollution: Causes, consequences and control
ENVIRONMENTAL POLLUTION

Pollution is derived from Latin word ‘pollute’ which means ‘to contaminate’ any

feature of environment. It is defined as “the addition of any undesirable material
to air, water and soil by a natural source or due to human activity hWely

affects the quality of environment is called environmental pollugion
Air Pollution

Air pollution may be defined as the presence of

substance including noise and radioactive radiat
concentration that may be directly and indire i0j s to humans or other

living organisms, plants, property or inter the normal environmental

processes. | t is also defined as “any change in the physical and

chemical properties of the atmosgn ich adversely affects the living systems is

known as air pollution”.

Classification of Air P &
On the basis of origin o they can be classified as primary or secondary

pollutants. M
(i) Primar. \ ollutants that are emitted directly from identifiable

sources r by natural events can be in the form of particulate matter or

se are called primary pollutants. These are emitted directly from
rce (identifiable source) e.g. carbon monoxide (CO), oxides of
nitrogenY{NOX), oxides of sulphur (SOx), hydrocarbons, radioactive substances etc.
(if) Secondary pollutants: The pollutants that are produced in the atmosphere,
when certain chemical reactions take place among the primary pollutants and with
others in the atmosphere are called secondary air pollutants These are formed by

interaction of primary pollutant(s) with other primary pollutant(s) or with some
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natural constituents of the atmosphere, e.g. ozone (O3), peroxyacetyl nitrate
(PAN), photochemical smog, etc.

Sources of Air Pollution

In general there are three basic categories of sources of pollution. They are:

(i) Point or Stationary Sources: It includes industries like petroleum refineries,

fertilizer plants, paper factories, iron and steel industries etc. di MOUS

gaseous pollutants into the atmosphere from a specific point. y

(ii) Line or Mobile Sources: It includes those sour % not cause
e gnclude

pollution at a specific point but are moving sources. tomobiles as

the major sources. Automobile exhausts release, in‘addition rticulates, various

gases as pollutants into the air. These inclu monoxide, nitrogen oxides,

hydrocarbons, carbon dioxide.
(iii) Area Sources: It includes thosg sou ollution which are prevalent in

certain specific area e.g., natur& like” volcanic eruptions, pollen grains;

mining activities etc.

Effects of Air Polluti ical Systems (Humans, Animals, Plants and

Materials)

1. Effects on HOwpans:

(i) Small size s have greater damaging effect on the humans because
they ca the nose and enter the lungs easily whereas entry of big sized

cked in the nose and throat and can be easily removed from there.
particulates thus accumulated in the lungs have large surface area
and act “as excellent sites for adsorption of carcinogenic compounds such as
polynuclear hydrocarbons, asbestos, etc. and cause diseases like lung cancer,
bronchital asthma, chronic bronchitis, etc.

(iii) Different types of lung diseases are caused by different types of particulates

e.g, asbestos causes asbestosis, dust containing free silica causes silicosis, coal
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miners suffer from black lung diseases whereas textile workers suffer from white
lung diseases, etc.

2. Effects on Animals:

The effects on animals of air pollution are similar to those observed on human
beings.

3. Effects on Plants:

(i) Air pollutants affect plants by entering through stomata
which gases diffuse), destroy chlorophyll and affect pho

day time the stomata are wide open to facilitate photg

(if) Air pollutants during day time affect plants by enterin eaf through these
stomata more than night. Pollutants also ergde oating of the leaves called
cuticle.

(iii) Cuticle prevents excessive er | amage from diseases, pests,
drought and frost. Damage to IQ re causes necrosis (dead areas of leaf),
chlorosis (loss or reduction op

or causing yellowing of leaf) or epinasty
C

(downward curling of | \
(iv) Particulates deposite es can form encrustations and plug the stomata

and also reduce Wil
plant.

(v) SO, S ing of leaves, chlorosis, injury and necrosis of leaves.
(vi) r sth increased abscission and suppressed growth.
(vii) es flecks on leaf surface, premature aging, necrosis and bleaching.

Peroxyacetyl nitrate (PAN) causes silvering of lower surface of leaf, damage to

1IS8ion (dropping of leaves).

of sunlight. The damage can result in death of the

young and more sensitive leaves and suppressed growth.

4. Effects on Materials:
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Particulates damage a large number of materials e.g, soot, dust, fumes, mists, etc.
damage paints, clothes, buildings, soil, sculptures, monuments etc. They also
accelerate corrosion of metals.

Remedial Measures for Air Pollution (Control):

Air pollution can be minimized by the following methods:

1. Intensive plantation around the settlements reduces the amoun Mates
like dist etc in the air. The trees having simple leaves have %agen uch
effective. Social forestry and community forestry pro X

effective in controlling air pollution.

2. Installation of industrial units away from human hagitat S0 as to minimize
immediate effects of these gases. Besides these, ef™diluted before reaching
the people.

3. Shifting to public transport fagcilities than personal conveniences to

minimize the release of automobﬂg

ve to be

4. Using much efficient ma in industry and automobiles to ensure proper
and complete combustigi*of

5. Using absorbers for u chemicals at the source and along the paths of

diffusion of poll N
6. Using lo n industries.

7. Rem S from coal (by washing or with the help of bacteria).

8. Vi during the combustion process and controlling the flow of air
and f ustrial boilers.

6. Enactment of environment laws.

7. Creating public awareness through debates, discussion, seminars, symposia, etc
about the hazards of air pollution.

8. Use of control equipments.

9. Using non-conventional sources of energy.
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Water Pollution

Introduction
Water is inevitable for life. Without water life is not possible. From the point of
view of priorities, water comes next to the air only. This is not only needed for

human beings, but for animals and fowls as well. Even trees and plants cannot

needed for keeping the body, house, clothes and other thi

cleaning the houses, the roads and other places of resi

necessary for agriculture, industry, navigation, constryctio rk and plant life.

Fresh and pure water is essential for health ,Co ination of water will directly
affect the health and economy of man.

Definition

Any undesirable substance bey eshdld level in the hydrosphere which
adversely affects the human @ h is ka@wn as water pollution. In other words,

any undesirable chang al, chemical or biological characteristics of

water making it unsuitab esignated use in its natural state. Water pollution is

one of the most Serious environmental problems.

ants and the anthropogenic activities such as industrial and domestic
of pesticides, fertilizers etc. The sources of water pollution can be
categorized as:

1. Point Sources: In which almost definite, constant and fixed composition of
effluents are discharged directly into a water body like industrial discharge and

sewage etc.
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2. Non-Point or Diffused Sources: In which the effluents are added at different
positions with varied composition and volume. These are generally dispersed and
diverse in nature e.g. agricultural and domestic run off, acid rain, rainwater
sweeping roads and fields, etc.

Effect of Water Pollution:

1. Eutrophication The term Eutrophication has been derived fromgthe Gygek word

‘eutrophos’ meaning (Nutrient Rich or Well-nourished"). Eutro
IS

as the process by which a body of water becomes enriche ad nutrients

(such as phosphates) that stimulate the growth icalant life usually

resulting in the depletion of dissolved oxygen e.g, in Orissa Human
activities are mainly responsible for the eutrop ion 0P a growing number of
lakes and water bodies in the country.

2. Algal Bloom: The sudden and gxplos of phytoplankton and algae

impart green colour to the water s water bloom, or “algal blooms”.

n as <€&Cological amplification or biological
goncentration of a substance, such as the pesticide
DDT, that occurs in a foo in as a consequence of: Persistence (can’t be broken
down by enviro Wc sses), Food chain energetics, Low (or non-existent)
rate of int€ lon/excretion of the substance (often due to water-
insolubi %

Biolggical \agnification often refers to the process whereby certain substances
such estiCides or heavy metals move up the food chain, work their way into
rivers or’lakes, and are eaten by aquatic organisms such as fish, which in turn are
eaten by large birds, animals or humans. The substances become concentrated in

tissues or internal organs as they move up the chain (Fig. 9).
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Reproductive
fa'l ] . e-

Fig. 9: Th ess of gagniﬁcation
4. Bioaccumulation/ bioc trations Accumulation of non-biodegradable
substances in the body I umulation.

5. Nitrate Pollution: N

esent in the water are harmful to human health.

From nitrogen fertihizers, nitraf€ ions seep into water bodies from where these may
bodi€s of the consumers. In the stomach nitrate is reduced to

microbes. Nitrite reacts with haemoglobin which is converted into non-functional
oxidized form. Due to diarrrhoea and vomiting child becomes slate blue, giving the
baby blue baby syndrome or methaemoglobinaemia.

6. Heavy Metals: Pollution by heavy metal like cadmium had caused the disease
called Itai-itai in the people of Japan. The disease was caused by cadmium
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contaminated rice. The rice fields were irrigated with effluents of zinc smelters and
drainage water from mines. In this disease bones, liver, kidney, lungs, pancreas and
thyroid are affected.

8. Effects of Health Aspects on Water Quality: Consumption of polluted water is
a major cause of ill health in India. Polluted water causes some of the deadly
diseases like cholera, dysentery, diarrrhoea, tuberculosis, jaundic eM 80
per cent of stomach diseases in India are caused by polluted Wa\v

Remedial Measures for Water Pollution (Control)

It is easy to reduce water pollution from point sou leQislation. However,

due to absence of defined strategies it becomes diffic nt water pollution

from non-point sources. The following points,ma in Feducing water pollution

from non-point sources.
(i) Judicious use of agrochemicals like pesti and fertilizers which will reduce
their surface run-off and leachin eseon sloped lands should be avoided.
(ii) Use of nitrogen fixing pl supplement the use of fertilizers.

(iii) Adopting integrate \ eMent to reduce greater reliance on pesticides.

(iv) Prevent run-off of ivert such run-off to basin for settlement. The
nutrient rich wa We as fertilizer in the fields.
(v) Separat age, oF'sewage and rain water should be provided to prevent

ith rain water.

(Vi)
erosio
For controlling water pollution from point sources, treatment of waste waters is
essential before being discharged. Parameters which are considered for reduction
in such water are:

(i) Total solids, biological oxygen demand (BOD), chemical oxygen demand

(COD), nitrates and phosphates, oil and grease, toxic metals etc.
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(i1) Waste waters should be properly treated by primary and secondary treatments
to reduce the BOD, COD levels upto the permissible levels for discharge.

Soil Pollution

Introduction

Soil is an integrated and essential part of terrestrial ecosystems. All sgils are made

of the same major components mineral particles of various
structures and organic matter in various stages of decompositi
and composition of soil in an area depends on the sourc
available for weathering, the presence of glacial till 3lting glaciers and
wind deposited particles.

The scientific study of soil deals with the o formation and geographic
distribution of the soil. It is called as pgdolo nthose who study soil science
are called as pedologists.

Definition

The term soil is derived fro atin d solumn which means floor. Addition
of substances which ad th e quality of soil or its fertility is known as
soil pollution (also calle% ntamination). Any substance that reduces the
productivity of Wﬂ s soil pollutant. If the pollutants are passed over soil
directly, wé \ ect soil pollution e.g, pollution caused by industrial
% ers. If the pollutants reach the soil from other sources like air

Il it as indirect soil pollution, e.g. soil pollution caused due to

effluent

Types of Soil Pollution:

The two types of soil pollution are positive pollution and negative pollution. They
are explained below:

1. Positive Soil Pollution: When productivity of soil gets reduced due to the

addition of industrial waste, insecticides, radioactive substances, fertilizers, etc
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pollution is positive. e.g, salination of soil is a positive pollution. Salination of soil
means increase in the concentration of soluble salts in the soil. Salination reduces
soil productivity and excess salt accumulation may be seen as a white crust on soil
surface.

2. Negative Soil Pollution: When productivity of soil is reduced or lost due to

reduction of its mineral contents or by destruction of its top

pollution is termed as negative soil pollution. Desertification S
examples of negative pollution.

Sources of Soil Pollution:

There are several causes of soil pollution, these includeg (a ropogenic causes

(human generated causes) and (b) Natural causes.

Anthropogenic causes:
(i) Domestic/Municipal wastes: icip es (like domestic waste- kitchen
wastes, sewer waste, ponethyN papers, plastics, metallic canes and
containers etc,; hospital wast ringe;fSed bottles (glass and plastics), bandage,
cotton, etc. and dome industeies ® paints, varnish, dye, yarn waste etc) are

generally dumped into th sYandfills which cause soil pollution.
(i) AgricultureKl big source of soil pollution. Through the over-exploitation
2 Tose

of the soil, ¢ s fertility. This leads to lower crop yields in the future
@ food shortages.
(iii

exces of pesticides and fertilizer. In our industrial farming culture, farmers

e of fertilizers and pesticides: Another related problem is the

often us€ large amounts of chemicals in order to increase their yields. However,
this has serious adverse effects on the soil quality. Part of the fertilizer and the
pesticides are not absorbed by the plants and thus contaminate the soil. Moreover,

since the structure and composition of the soil is changed through the
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contamination with chemicals, soil pollution increases the likelihood of the erosion
by air or water.

(iv) Deforestation: It can also lead to soil pollution. Trees, with their roots, ensure
the stability of the soil. If trees or whole forests are cleared, the soil is now exposed

to wind and water and thus the likelihood for soil erosion increases dramatically.

(v) Mining: In the mining process, raw materials are often proce
to make them useful for further usage. However, for these procx
N

and other chemicals are often used which can contamin 0
handled with great care.

(vi) Construction: This processes play an importantyole“ipgthe context of soil
pollution since in construction, many chemigals hersharmful substances are
used which can contaminate the ground, M e, construction sites often also
emit large amounts of toxic dust,gwhic In the nearby areas and thus

contaminates the air and also the\Q

(vii) Landfills: It can be a g use fasSoil contamination if they are not set up
properly. If landfills aregise ave to make sure that the materials disposed in
these landfills do not tou tl. If they get in contact with the ground, the soil
can be contamin heavy metals and other harmful substances.

If chemical waste is not disposed in an appropriate

Natural Tauses:

(i) Health effects: Soil pollution can have severe public health effects. If the soll
IS contaminated, the plants cultivated on this soil are also contaminated. Through

the food chain, this also has adverse effects on us humans.
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(i) Effect on microorganisms: Microorganisms are harmed by soil pollution
since they are usually quite sensitive to a change in their natural environmental
conditions. Through the contamination of soil with heavy metals and other harmful
substances, these microorganisms are often not able to adjust to the new

circumstances appropriately and thus will die off.

(iii) Effects on animals: All kinds of animals are affected by soil Many
animals eat crops or plants in order to meet their energy demand®

(iv) Effects on soil structure: In addition, the structur M
change due to a contamination with certain cher This, cah lead to an
increasing probability for erosion and may also har& 14

Remedial Measures for Soil Pollution

itself can

Since the problem of land degradation i X, It IS important to approach
the issue in a systematic and logical gnann
be taken for reducing the gravity\( ble

1. Proper records of land pr jvity s should be prepared with the help of

ollowing are some steps that can

soil scientists along withfthe TateSttechnologies like remote sensing.

2. In areas of high water ement like cropped areas, effective soil and water

conservation techpiques should be adopted with the guidance of engineers.
3. Industria ieS\in‘the nearby areas, which are hazardous to the environment,

should hrough laws.

effective land use system should be followed.

threat.

6. Adoption of integrated water-shed management system and integrated balanced
nutrient management system.

7. Auto-regenerating the soil fertility by adding organic matter through micro-

organism and incorporation of crop residues should be facilitated.
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8. By the use of biofertilizers and manures (which are biological in origin), use of
chemical fertilizers can be reduced.

9. By biological control of pests, pesticides can be reduced.

10. Treatment of industrial and municipal sewage can reduce soil pollution, prior
to its discharge.

11. Enforcement of environmental regulatory laws. \
12. Educating the masses through different media. \v
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2.4 Solid waste management: Collection, segregation, transportation and

disposal; 3R’s

Solid waste management

Solid waste is the unwanted or useless solid materials generated from combined
residential, industrial and commercial activities in a given areaNJt may be
categorized according to its origin (domestic, industrial, commerc Nion
\ tal,” plastic

i lammable,

radioactive, infectious etc). Management of solid#vastefreduces or eliminates

or institutional); according to its contents (organic materi

paper etc); or according to hazard potential (toxi

adverse impacts on the environment and hu health, and” supports economic

development and improved quality of life. rocesses are involved in

effectively managing waste for a These include monitoring,

collection, transport, processing, reg¢ycling a :
2.4.1 Classification of waste \
Various bases can be ssify wastes like their origin, hazard or

composition. Howevery, co iently these may be classified into following

categories as
» Garbage: \wude vegetable residues, meat, fruit residues which
n

decompose w r warm weather conditions.
* Rubbis C

decompose rapidly.

include crockery, metals, glass, rubber, leather, plastic wastes

 Agricultural wastes:— These include crop residues from agricultural fields, farm
manure e.g., Rice straw, jute, cotton, sugarcane wastes etc.
* Industrial wastes:— These are produced as a result of industrial operations e.g.

sewage,paints, toxic metals flyash etc.
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» Hazardous waste:— Those wastes which have an adverse effect on human, plant
and animal health because of their ignitibility, corrosivity, reactivity, toxicity etc
e.g. radioactive or nuclear wastes, explosives heavy metals etc.

 Junk :— Used things like machines, automobiles, their parts etc.

 Construction or demolition wastes:— The wastes which are generated as a result
of construction, repair or demolition of industrial, commercigl orNdomestic
buildings such as bricks stones, dust, plaster etc. are known n &
demolition wastes. \

Key components of solid waste management

Solid waste management can be divided into followin onents in Fig 10:

y
a) Generation
Generation of solid waste is the stage at,wh rial become valueless to the
e

owner and since they have no use for th quire them no longer, they wish
to get rid of them. Items whia\ valueless to one individual may not

necessarily be valueless to a . For ple, waste items such as tins and cans
ildren.

may be highly sought a N

b) Storage %

Storage is a sys keeping materials after they have been discarded and prior
osal. Where on-site disposal systems are implemented,

to collectio d%§i
such as e people discard items directly into family pits, storage may not be

emergency situations, especially in the early stages, it is likely that

opulation will discard domestic waste in poorly defined heaps close
to dwelling areas. If this is the case, improved disposal or storage facilities should
be provided fairly quickly and these should be located where people are able to use
them easily. Improved storage facilities include:

« Small containers: household containers, plastic bins, etc.

« Large containers: communal bins, oil drums, etc.
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» Shallow pits

« Communal depots: walled or fenced-in areas

¢) Collection

Waste collection is the collection of solid waste from point of production

(residential, industrial commercial, institutional) to the point of treatment or

disposal. Municipal solid waste is collected in several ways:
House-to-House: Waste collectors visit each individual house™g c age.
The user generally pays a fee for this service. \
Community Bins: Users bring their garbage to com itygbing,that are placed at
fixed points in a neighborhood or locality. MSW is picked the municipality,

or its designate, according to a set schedule.

Curbside Pick-Up: Users leave thei irectly outside their homes

according to a garbage pick-up schedule the local authorities (secondary
house-to- house collectors not tyﬁg

d) Transportation

After collection, waste g8*tra e suitable places (disposal sites) for further
processing. The waste n 0%e transported to the disposal sites in covered
trucks in order ent environmental contamination. There are various modes

e adopted and the chosen method depends upon local

be segregated either at the source or after collection. Usually wastes are segregated
manually into organic and inorganic category. Organic waste like leftover food,
fruits, vegetables, biomass, paper, disintegrate naturally under the influence of sun,
rain, living organisms etc. while as inorganic wastes like glass, plastic etc. need to

be placed in separate containers before disposal. Generally separation helps in
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recovery and reuse of materials out of the solid waste or safe and compatible
disposal of disposable materials.

) Disposal

The final stage of solid waste management is safe disposal where associated risks
are minimized. There are four main methods for the disposal of solid waste:

Open dumping

Composting v
Burning or incineration
Recycling (resource recovery) ‘Q

Waste generation

v

i Storage }
'
L ‘ Ceollection l
W Iv‘.
Troamsler & p ! o Processing
ansport & recovery
i '
‘ N | J Disposal ; 'l;- —_
l }
\ 4

Fig.10: key components of solid waste management
Mana of Solid Waste: For waste management we stress on 3 R’s
principle’ Reduce, Reuse and Recycle in Fig.11.
¢ Reduce the amount and toxicity of garbage and trash that you discard.
e Reuse containers and try to repair things that are broken.
e Recycle products wherever possible, which includes buying recycled
products i.e. recycled paper books, paper bags etc. These are processes that
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involve integrated waste management practices (IWM). They can reduce the

wastes generated by approximately 50 %.
1. Reduce (Waste prevention): Waste prevention, or “source reduction,” means
consuming and discarding less, is a successful method of reducing waste
generation. Backyard composting, double sided copying of papers, purchasing
durable, long- lasting environmentally friendly goods; products anghpackaging that
are free of toxics, redesigning products to use less raw mateHal jon and
transport packaging reduction by industries are the norm N and have
yielded substantial environmental benefits. Source reductiopréyents emissions of
many greenhouse gases, reduces pollutants the "need, sa nergy, conserves

resources, and reduces wastes for new landfill combustors. It reduces the

generation of waste and is generally pr d of waste management that

goes a long way toward saving the

2. Re-use: Re-use is the proces s reusing items by repairing them,

donating them to charity and unitysgroups, or selling them. Reusing products
is an alternative to recygling“ecause the item does not need to be reprocessed for
its use again. Using dura are, steel using cloth napkins or towels, reusing
bottles, reusing urchasing refillable pens and pencils are suggested.

of recycling, including composting, has diverted several

lal away from disposal. Recycled materials include batteries,

of 93%, paper and paperboard at 48%, and yard trimmings at
aterials and others may be recycled through drop off centers, buy-
back programs, and deposit systems. Recycling prevents the emission of many
greenhouse gases that affect global climate, water pollutants, saves energy,
supplies valuable raw materials to industry, creates jobs, stimulates the
development of greener technologies, conserves resources for our children’s future,

and reduces the need for new landfills and combustors.
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Fig.11: 3 R’s principle: Reduce, R an ec\
For discarding wastes the following methods c adopted:

(i) Sanitary landfill: In a sanitary landfill, IS\spread out in thin layers,

compacted and covered with clay or In the modern landfills the

bottom is covered with an impermeable lineMyustally several layers of clay, thick

plastic and sand.

(i) Composting: Due t %f space for landfill in bigger cities, the

biodegradable yard wa \e rate from the municipal waste) is allowed to

degrade or decompese in an gxygen rich medium. A good quality nutrient rich and
mure is formed which improves the soil conditions and

environmen \
fertility.
(i), Inci i Incinerators are burning plants capable of burning a large

terials at high temperature generally more than 900°C.

EffectsNof Solid Wastes: Municipal solid wastes heap up on the roads due to
improper disposal system. People clean their own houses and litter their immediate
surroundings which affects the community including themselves. This type of
dumping allows biodegradable materials to decompose under uncontrolled and
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unhygienic conditions. This produces foul smell and breeds various types of
insects and infectious organisms besides spoiling the aesthetics of the site.

Industrial solid wastes are sources of toxic metals and hazardous wastes, which
may spread on land and can cause changes in physico-chemical and biological
characteristics thereby affecting productivity of soils. Toxic substances may leach
or percolate to contaminate the ground water. In refuse mixingg.the“gazardous

wastes are mixed with garbage and other combustible wastes.

This makes segregation and disposal all the more difficul ky: lous types
of wastes like cans, pesticides, cleaning solvents, ba inCyJead or mercury),
radioactive materials, plastics and e-waste are mixed\up Wit paper, scraps and

other non-toxic materials which could be gec Bumming of some of these
materials produces dioxins, furans and polychlowinated biphenyls, which have the
mentsN Ing cancer.

potential to cause various types of a
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2.5 Climate change: Causes and consequences

Definition

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

The phrase ‘climate change’ represents a change in the long-term wgathégpatterns.

Climate change is not a change of weather in a particular day; Wis th ative
change of long term weather pattern i.e. changes in climatg. \

In other words, Climate change means a change inate Which is attributed
directly or indirectly to human activity that alters thgyco ion of the global

atmosphere and which is in addition to natural e variability observed over

comparable time periods.

Factors responsible for climate change

Significant human-led factors rem ' or climate change are:
e Exponential growth in n popuwiation.
e Massive and unglann anization and industrialization over the last
century.

e Burning o il fuels such as coal, petroleum, and natural gas at huge scale
energy needs of the bulging world population.

to mé f%
o C estyle and massive increase in the number of machinery,

gets, efc.
Imp%imate Change on Human Environment

The following are some consequences of climate change:
e Change in hydrological cycle and water supply.
e Increase in tropical and temperate cyclones, cloud cover, tornadoes and

storms.

61



e Changes in pressure belts and atmospheric circulation.
e Warming of ocean water may endanger the corals worldwide.
e Expansion of deserts and more desertification within deserts.

e Effect on food supply and international trade of grains.
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Eminent People in the Environment Field

There are several internationally known environmental thinkers. Among those who have made
landmarks, the names that are usually mentioned are Charles Darwin, Ralph Emerson, John
Muir, Rachel Carson and EO Wilson. Each of these thinkers looked at the environment from a
completely different perspective.

Charles Darwin wrote the ‘Origin of Species’, which brought to light the tigpship

ith other

b

between habitats and species. It brought about a new thinking of ma

species that was based on evolution. Alfred Wallace came to th during his
work.

Ralph Emerson spoke of the dangers of commerce to our meRgway back in the 1840s.
John Muir is remembered as having saved the great an equomtrees in California’s forests.

ion NGO in the USA.

| diversity was a key to human

In the 1890s he formed the Sierra club, which isa m

EO Wilson is an entomologist who envision

al ecosystems that are leading to the rapid
extinction of species at the a have been a number of individuals who have been

instrumental in shaping the istory in our country. Some of the well-known names

in the last centur{yinclude ronmentalists, scientists, administrators, legal experts,
educationists and,jo [iSts.

Salim Ali’s % mous with ornithology in India and with the Bombay Natural History

0 wrote several great books including the famous ‘Book of Indian Birds’.

‘Fall of a Sparrow’ should be read by every nature enthusiast. He was our

conservation scientist and influenced environmental policies in our country for

Indira Gandhi as PM has played a highly significant role in the preservation of India’s wildlife.
It was during her period as PM, that the network of PAs grew from 65 to 298! The Wildlife
Protection Act was formulated during the period when she was PM and the Indian Board for
Wildlife was extremely active as she personally chaired all its meetings. India gained a name for

itself by being a major player in CITES and other International Environmental Treaties and
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Accords during her tenure. BNHS frequently used her good will to get conservation action
initiated by the Government.

M C Mehta is undoubtedly India’s most famous environmental lawyer. Since 1984, he has filed
several Public Interest Litigations for supporting the cause of environmental conservation. His
most famous and long drawn battles supported by the Supreme Court include protecting the Taj

Mahal, cleaning up the Ganges River, banning intensive shrimp farming on the gpast, initiating

Government to implement environmental education in schools and collegegihand ayvariety of
other conservation issues.
Anil Agarwal was a journalist who wrote the first report on the ‘Stat ia ironment’ in
1982. He founded the Center for Science and Environment whiclfs an aggiv that supports
various environmental issues.

Medha Patkar is known as one of India’s champi@ms whoWave Supported the cause of

downtrodden tribal people whose environment is by the dams on the Narmada
River.
Sunderlal Bahugna’s Chipko Movement has be internationally well-known example of
a highly successful conservation actiow

their forest resources. His fight event theSconstruction of the Tehri Dam in a fragile

earthquake prone setting is a e continues to wage. The Garhwal Hills will always

|
remember his dedication tothe cau hich he has walked over 20 thousand kilometers.

\%
S
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Environment Calendar

» World Wetland Day February 2
» World Forest Day March 21
» World Water Day March 22
» World Meteorological Day March 2
» World Earth Day il

» International Biodiversity Day

» Anti-tobacco Day y

» World Environment Day eb5

» World Ocean Day June 8

» World Population Day July 11
» World Ozone Day Sept. 16
> World Habitat Day \% Oct. 3

» Wildlife Week Oct. 1-7
» International Day; aster Reduction Oct. 13
» World Conservatio Oct. 24
» Internatio for Biological Diversity Dec. 29
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“Start by doing what is necessary, then what is possible and suddenly you are doing the
impossible”. (Dr. Aadil)
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Some Popular Quotes

The first aim of education should not be able to prepare

young people for careers, but to enable them tos«develop a

respect for life. v

Education is the means of changing knowl itudes and

behaviors, and ultimately improving the ver lity@f life ©n earth.

Three things are necessary d to achieve goal:

consistency, dedication a

That kind of life is mg }pr which affords us the most opportunities of

gaining our own estegm.

Goodwillys tﬁ(;%iest force in the universe.
Peac@ ends on our ability to secure our living environment.
Vy (Dr. Aadil)
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