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GE8S291- ENVIRONMENTAL SCIENCE AND ENGINEERING
PART - A
UNIT -1/ ECOSYSTEM AND BIO-DIVERSITY
1. Define ecosystem

2. Write the scope (or) sigficance of the enwironmental studies,
3. What is Biome of ecosysten?

4. Difference between food chain and food weh.

5. Define ecological succession

6. Define bio-diversity and its types.

7. What are hotspot biediversity in India?

8. Define RED data book.

9, Define endemic and endangered species with exanyples.

10. What is an ecological pyramid?

UNIT - I | ENVIRONMENTAL POLLUTION

1. Define photochemical smog.

2. Write the sources of soil pollution

3. What is noise pollution?

4. Name the cases and sources of marine pollution

5. What are the effects of miclear hazards (or) radioactive pollution?
6. Define themmal pollution

7. Define (BOD); and COD.

8. Define soil polluton

0, What are |andshides?

10. Define 3R.

UNIT - ITT | NATURAL RESOURCES

1. What are the effects of over exploitation of forest and water?
2. Define timber extraction

3. What is mining and its types?

4, Define overgrazing,

5. Whart are renewahble and non-renewable energy resources?

6. What is water logging?

7. Define hydrological cycle,

8. Wiite the composition of bio-gas.

9, Define soil emsion

10, Define deforestation

UNIT - IV / SOCIAL ISSUES AND ITS PROBLEMS

1. Define ervironmental ethics.,

2. Define sustainable development

3. What is wasteland reclamation? And its types.

4, Defire consumensim

5. Difference between muclear accident and holocaust.
6. Define ECO MARK.

7. What is the bio-mmedical weste?
8, Write objectives of watershed managemert
9, Defire ozone layer depletion

10, What are the urban problers related to the energy?



UNIT - V/ HUMAN POPULATION AND THE ENVIRONMENT
1. What is population explosion?
2, Define doubling time of population
3. What are objectives of family welfare program?
4. Define human rights,
5. Define NIMBY syndiome,
6. Define HIV and AIDS.
7. Wiite some women welfare program in India
8, What is value education?
9, What is meant by GIS?
10. Mention any two child welfare program in India
PART - B
T-1/ECOSYST BIO-DIVERS

1. Explain the stucture, cormponents and functon of forest (or) temrestial ecosystem

2. Explain the smucnure, components and function of aquatic (o1} niver, pond ecosystem
3. Discuss the various values of bio-diversity.

4. Explain the conservation bio-diversity with irvsitu and ex - situ method.

5. Explain the threats (or) causes of hio-diversity.

6. India is a Mega diversity nation with national and global level.

UNIT - I | ENVIRONMENTAL POLLUTION

1. White the causes effects and cortrol measures of air polhution

2. Write the causes effects and control measures of water pollution

3. Explain the sources effects and control measures of thermal pollution

4. Write the causes effects and control meastres of noise and merine pollution
5. Discuss the solid waste management with suitable disposal methods.

6. Discuss the various disaster management (or) natural calamities.

UNIT - IIT | NATURATL RESOURCES

1. Wiite causes and ill effects of de-forestation

2. Discuss the menits and de-merits of construction of hig dams.

3. Discuss the effects of modem agriculinure using fertlizers and pesticides.

4. Explain the causes and effects of tsing mineral resources (or) mining.

5. Discuss the any two renewable norrrenewable energy resources, (Solar, wind, bio-gas)
6. Explain the individual role of conservation of natural resources,

UNIT - IV | SOCIAL ISSUES AND ITS PROBLEMS

1. Discuss the corservation of water by rainwater harvesting,

2. Explain the causes and effects green house effect and global warming,

3. Explain the causes and effects of acid min

4. Discuss with suitable case study of resettlerent rehabilitation of ervironment,
5. Explain the erwironmental protection act (forest, air, wildlife, water)

UNIT - IV /| SOCIAL ISSUES AND ITS PROBLEMS

1. Discuss the population exposition among the vanous naticns.

2. Explain the value education for the betterment of social life.

3. Discuss the mole IT inthe erwironmental and hurman health

4. Explain the origin and function of HIV/AIDS.

5. Wiite notes on the various programimes of family and child welfare.



GE8291 ENVIRONMENTAL SCIENCE AND ENGINEERING

OBJECTIVES:

« Tostudy the nanre and facts about erviromment.

o To finding and implementing scientific, rechnological, economic and politcal sohutiors ©
enwvirormental problens,

« To study the interrelatiorship between living organisim and erwironmert

o To appreciate the inportance of environment by assessing its impact on the Turman wordd,;
erwision the stmmounding enviroriment, its functions and its value,

e To study the dynamie processes and understand the features ol the earth’s intenor and
surface,

» To sily the integrated themes and biodiversity, nanwal rescurces, pollution conmrol and
WaSte IManagemerit

UNIT I ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY

Definition scope and impontance of erwvimnment - need for public awareness - concept of an
ecosystem - stucture and function of an ecosystem - producers, consumers and decomposers
erergy flow in the ecosystem — ecological succession — food chains, food webs and ecological

ids - Inbroduction, types, charactenistic features, structure and function of the (a) forest
ecosystem (b) grassland ecosystem (c) desert ecosystem (d) aquatic ecosysterns (ponds, streans,
lakes, rivers, oceans, estuaries) - Introduction to hiodiversity: definitionc genetic, species and
ecosystem diversity — hiogeographical classification of India - value of hiodiversity: consumptive
use, productive use, social, ethical, aesthetic and option values - Biodiversity at global, narional
and local levels - India as a mega-diversity nation - hot-spots of biodiversity - threats o
hiodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts — endangered and endemic
species of India - conservation of biodiversity: Inesitu and ex-situ conservation of Bodiversity.
Field study of common plans, insects, binds; Field study of simple ecosysterrs - pond, dver, hill
slopes, etc.

UNIT II ENVIRONMENTAL POLLUTION

Definition - causes, effects and control measures of: (a) Air pollution (b) Water pollution (¢) Soil
pollution (d) Marne pollution (e) Noise pollution (f) Thermal pollution (g) Nudear hazards - solid
waste management; causes, effects and control measures of mumicipal solid wastes — mole of an
individual in prevention of pollution — pollution case sthdies — disaster management: {loods,
earthqueke, cyclone and landslides. Field study of local polluted site - Urban/ Rural / Industiial /
Agricultural,

UNIT III NATURAL RESOURCES

Forest resources: Use aid overexploitation, deforestation case studies- timber extraction
mining, dams and their effects on forests and tibal people - Water resources: Use and over-
uilization of surface and ground water, floods, drought, conflicts over water, dams-benefits and
problerrs — Mineral resources: Use and exploitation, erwironmental effects of extracting and
sing mireral resources, case studies - Food resources: World food problems, changes caused by
agriculiure and overgrazing, effects of modem agriculone, fertilizerpesticide problems, water
logging, salirity, case studies - Energy resources: Growing energy needs, renewable and non
renewahle energy sources, use of altemate energy sources. case studies -



Land resources: Land as a resource, land degradation, man induced landslides, soil erosion and
desertification - role of an individual in conservation of nanmal resources - Ecuitable wse of
resources for sustainable hf&st;.rlea Field study of local area to document emwironmental assets -
river/ forest [ grassland / hill / mourtain

UNIT IV SOCIAL ISSUES AND THE ENVIRONMENT

From unsustainable to sustainable development - wban problems related to energy - water
conservation, rain water harvesting, watershed management — resettlement and rehabilitation of
people; its problems and conceirs, case studies - mole of ponrgovermmental organization:
erwvironmental ethics: Issues and possible solutiors - climate change, global warming, acid rain,
ozone layer depletion, muiclear accidents and holocaust, case studies. — wasteland reclamation -
corsumerism and waste products — ervironment production act - Air (Prevention and Control of
Pollution) act - Water (Prevertion and control of Pollution) act - Wildlife protection act - Forest
conservation act - enforcement machinery imvolved in enwironmental legislation: central and state
pollution conirol boards- Public awareness.

UNIT V HUMAN POPULATION AND THE ENVIRONMENT

Population growthy, varation among nations - population explosion - family welfare programime
erwironment and human health - humon rights - value education - HIV / AIDS - wormen and child
welfare — role of information technology in ermvironment and human health — Case studies.

OUTCOMES:

« Emvironmental Pollution or problems carmot be solved by mere laws. Public participation is
an important aspect which serves the erwironmental Protection. One will obtain knowledge
onthe following after completing the course.

« Public awareness of erwironmental is at infant stage,

» Ignorance and incomplete kmowledge has lead to misconceptions

o Development and improvement in std. of living has lead to serious emvironmenial disasters

TEXTBOOKS:

|. Benny Joseph, Environmental Science and Engineering’, Tata McGraw=Hill, New Delhi, 2006,
2. Gilbert M. Masters, Introduction to Environmental Engineenng and Science'. 2nd edition,

Pearson Education. 2004,

REFERENCES :

|. Dharmendra 8. Sengar, _Environmental law®, Prentice hall of India PVT LTD.New Delhi, 2007,
2. Erach Bharucha, —Textbook of Enwvirronmental Studiesl, Universities Pressily PVT. LTD,
Hydrabad, 2015.

3. Rajagopalan, R, _Environmental Studies-From Crisis to Cure®, Oxford University Press, 2003
4, G, Tyler Miller and Scott E. Spoolman, —Environmental Sciencel, Cengage Learning India
PVT, LTD, Delhi, 2014.



UNIT-1
ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY

INTRODUCTION:

The word environment 15 derived from the French word “environ” which means to
encircle or surround’.

Envirormental science is the study of nature and the facts abowt etwironmert.
DEFINITIONS:

ENVIRONMENT
« The sum of total of all living and noreliving things around ws influencing one
another.

ENVIRONMENTAL SCIENCE
o The study of the erwiromment, its hiotic (hiological) and abiotic (norebiclogical)
commponents and their ivermrelatonship.
ENVIRONMENTAL ENGINEERING
« The application of ergineering principles to the protection and enhancement of quality of
the ermirormert and to the enhancemert and protection of public health and welfare,

ENVIRONMENTAL STUDIES (or) ENVIRONMENTAL EDUCATION
« The piocess of educating the people for preserving quality envimnment.
PRINCIPLES OF ENVIRONMENTAL EDUCATION:
»  Examine the major emvimomrental issues
» Discoverthe root cause
» Develop problem solving skills
» Promote co-operation in solving problens
» Enphasis active participation in prevention and solution to problems
Types of Environment
Ervironment can be divided into two categories
1. Natural Enwvironment - [t is characterized by nanural components. All Biotic and abiotic
components are created through a natuwal process.
Ex Soil, water; air, trees, radiation etc.

2. Man-made Enviromment
Man is the most powerful erwironmental agent. He modifies the erwironment using modem
technologies,

Ex Howse, mad, schools, railway lines, park etc.



C onponents of the Environment

 §

The erwvironment consists of the following three components
1. Ahiotic or non-living commpanents

2. Biotic orliving conponents

3. ENergy components

Abiotic or non-living coimponents

Physical components

The norrliving conponents of the ermviromment are called ahiotic components.

Ex Air, water; soil and minerals.

These abiotic components enter the body of living organisms directly or indirectly, take part in
metabolic activities and then retum to the environment.

Types of abiotic components

Abiotic componenis are sub divided into three categories

L
ii.

Atmosphere
Lithosphere

iii. Hytrosphere

i
.

Atmosphere
The cover of air, that erwvelopes the earth, 1s lknown as the atmosphere. The atmosphere
extends upto 500krs from the earth surface.

The atmosphere is essential for all living organisms. [t compnses 78% of nitrogen, 21% of
oxyeen and 1% of other gases.

Structure of Atmosphere
Atmosphere consists of Tollowing five concentiic layers

4

b)

c)

)

Troposphere (0-18kars): 1t is the lower portion of the atmosphere and extends flom 0 -
18lams. It contains 75% of the atmospheric air mass. The temperature of toposphere
changes flrom 15"C to -56°C and the chemical corstiteents are Oz, COz, N2 and Water
(Clouds).

Stratosphere (18 - S0kms): It lies above the troposphere and extends from 18 - S0kas.
The temmperature of which changes from -56°C to -2°C and the main chemical corstituent
is nzone,

Mesosphere (50 — 85kars): It lies above the statosphere and extends from 50 — 85kis.
The termperature of which changes from-2°C to -92°C. The main chemical constituents are
Nz, 07, 02" and NO'

Thermosphere or Ionosphere (85 — 500kams): It lies above the mesosphere and extends
upto 500kns above the earth suface. The temperature of which raise upto 1200°C. It
contains the charged particles like 0, , 07, NO etc.

Exosphere: It is upper most layer of the amosphere and extends upto 1600kan the
terpetature of which is very high due to direct solar radiation The chermical corstituents
are only H: and He,



Region with temperature change and chemical species of aomosphere

S.No. | Region Altitude inkm | Temperature Chemical species
change in "C

1 Troposphere 0-18 15t0-56 NZ, H;0, CO, and
0,

2 Stratosphere 18- 50 5610 -2 Ozone

3 Mesosphere 50 - 85 ~2t0-92 Nz, Oa O and
NO".

4 Thermosphere | 85 - 500 -92 to 1200 0., 0", NO etc.

Function of Atmosphere

« [t maintains the heat balance on the earth by absorbing the IR mdiations.

« The gaseous constituents play an irmportant role in sustaining life on earth,
Ex

 Oxygen: Supports life of living organisis.

« Carbhon-dioxide: Essential for photosyrthetic activity of plants.

» Nitrogen: Essential nunient for plant growth

IL Lithosphere
The soil and rock component of the earth is called lithosphere,
Function of Lithosphere
o Itis ahome for hurman beings and wildlife.
« [tis astorehouse of minerals and arganic matters.



jfii. Hydrosphere
The agueous envelope of the earth (that is, 75% of the earth swface) is called hydrosphere,
Oceans, lakes, streams, Hivers and water vapour constinge hydrosphere. Abowut 97% of earth

water is in oceans, which is too salty and not fit for drinking. Only 3% is available as fresh
water.

Function of Hydrosphere
o [tisused for drinking purpose and also supports the acuatic life.
o [tisalso used forimigation power production, industries and tramsport.

2. Biotic or living components

« The living components of the ervirorment are called biotic cormponents.
o Ex Arimals, plants and micro-orgarisivs.

3. Energy component
o The conponents of energy flow across biotic and abiotic componerts, which play
an important role to maintain the life of living organisms.
« Ex Solarenergy, miclear energy, chemical energy etc.

SCOPE OF ENVIRONMENTAL SCIENCE

Studying the intemrelatiorship between the componerts of environment.
Canrying out imgact analysis and Erwvironmental Audit

Preventing pollution [romexisting and new industries

Stopping the use of hiological and muclear weapons

Managing inpredictable disasters efc.

PUBLIC AWARENESS

Y YV Y ¥V Y

Ervironmental Pollution or problems carmot be solved by mere laws. Public participation is
an irpartant aspect which serves the erwironmental Protection
Public awareness of erwironmental issue is at infant stage
¢ 30-40% of public of developing cowniry are aware of erwimonmertal problems,
they do not bother about it
¢ Ignorance and incomplete kmowledge has lead to misconceptions.
« Development and improvemert In standad of living has lead 1o senous
erwvirommental disasters,
« Debates on ervirormental Issues are treated as anti-developmental.

ECOSYSTEM
~ The term ecosystern is colned from a Greek word meaning study of home
» Itisthe hasic functional unit of ecology.
Definition:
ECOLOGY

» Ecology is the study of interactions among organisns or group of organisims with their
ervirnmertL



» Ecology mears the study of ecosystem

ECOSYSTEM
¢ An ecosystem can be defined as a group of organisims interacting among themselves
and with their environment.
TYPES OF ECOSYSTEM
Ecosystem
v v
Natural Artificial/Man-made
| Ex croplands, dars, etc.
Terrestrial Aquatic
Ex massland desen |
and forest ecosystem
Marine Fresh water
|
Lotic (running water) Lentic (Standing Water)
EX river, stream, spring etc., Ex: lake, pond, pools etc.,
NATURAL ECOSYSTEM

Operates thermselves under natural conditions.
Based on their hahitat types, it can be further classified into two types.
1) Terestrial ecosystem
Related to land vegetation
Examples : grassland ecosystem forest ecosystem desert ecosystem, etc.,
2) Agquatic ecosystem
Related to water and it is Turther sub classified into 2 types based on their salt content.
(i) Fresh water ecosystem
(1) Ruruing water ecosystent
Examples : rivers, streans.
b) Standing waier ecosystem
Exarmples : pond, lake.
( i) Marine ecosystem
Examples : sea and sea shore,
MAN-MADE (OR) ARTIFICIAL ECOSYSTEMS
Opetated or maintained by man hinsell.
Exarmples: Coplands, Gardens



STRUCTURE (OR) COMPONENTS OF AN ECOSYSTEM
An ecosystermn has two Imajor coImponeTis,

1) Ahiotic (nortliving) components.

2) Biotic (living) components.

Abiotic (non-Tiving) components

The noreliving commponerts of an ecosystem are called ahiotic componeris.

Examples : Climate, soil, water, air, energy, numients eic.,

Abiotic componenis are mainly of two factors, They are,

1)Physical components - 1t include the energy, climate, raw materials and the living space which

the hiotic components (living organisns) needs.
Excavples —air, water, soil, sunlight, etc.,

2)Chemiical components - These are the sources of esserttial mitients.

Exarmples :

@Orgaric substances -Protein, lipids, carbolwdrztes, etc,

b)inorganic substances —All micro (Al, Co, Zn, Cu) and macto elements ( C, H, O, P, N, K).

Biotic (living) conponents
The living organisime or the living members of an ecosystem are called biotic componerts.
Blotic components are classified info 3 main groups based on their feeding hahit.

(i) Producers

()  Consumers

(iii} Decomposers
Producers ( Autotrophs)

o Synihesize their own food through photosyrthesis .
Examples : All green plants, trees etc,

Photo synthesis
6CO:+6HO0 —— — CgHia0g + 60
C horophyil
Constoners (Heterotrophs)
» Depends on producers for their food
Types of constimers
Corsurmers are three types. They are,

aPrimary consumers (herhivores) (plant eaters)

Depends on plants for their food

Examples : insects, 12, goat, horse, cow, efc,,

b) Secondary consumers (primary carnivores) (meat eaters)
Depends on primary corsumers (herbivores) for their food
Examples : [og, cat, snakes, elc.,



¢) Tertiary constmers (secondary carnivores) (meat eaters)
Depends on secondary corsumers (primary camivares) for their food

Examples : figer, lion, etc.,
Decormposers

Feed on dead organisms and decompose them into simpler compounds.

During this process inorganic mutrients are released which are then used by the producers
along with other orgaric murients for prepanng their own food

Examples: Microorganisims like bactenia and fumgi.

Tisstlady coniurmes

Secanoary
COBLETS

PProvehu e Decompasier

FUNCTION OF AN ECOSYSTEM

The hmction of an ecosystem is to allow flow of enetgy and cycling of numerts

Functions of an ecosystem are of 3 types :

1) Primawy function of all ecosystem is manufacture of starch (photosyrthesis) .

2) Secondary finction is distributing enetgy in the fonn of food to all consumers.

3) Tertiawy fimction includes decomposing the dead iterms and initiates the process of “cyeling™.

ENERGY FLOW IN THE ECOSYSTEM

Energy is the most essential requirement for all living organismes,

Solar energy is the only source to our planet earth.

Of the solar radiations reached the earth’s surface, some of which is absorbed by
producers (plants) o produce organic matter through photosynthesis,

The plants are used by the herhivores and the herbivores are used by the carmivores as
their food.

Thus the energy enters the ecosystem through photosynihesis and passes through the
different tropic levels (feeding levels),

The corwersion of solar erergy is govemed by the law of thermodynaniics



First Law of Thermodynamics

Energy can neither be created nor destroved, b it can be converted from one form to another.
That is, solar energy is corwerted into chemical energy through photosyrithesis by plans.

Photo synthesis

6COs+6HO0 e — CsHpOg + 60
Chlorophyil
Second Law of Thermodynanics

Whenever energy is temsformed, there is a loss of energy throtigh the release of heat
o This occurs when energy is transferred between tropic levels.
o Theloss of energy takes place through respiration, ranning, untng, etc.,

« Respiration equation
CHO ~ 0  -——— > COp + H:0
Cabolwdrate  oxygen carbondioxide water

Primary Secondary
{plnnll] ConsUmers consumerns mumm
‘ therbivores]  (carnivores) {carnivores)

Detritivores iy Heal
(Geoompoaers and delrjiua teeders)

NUTRIENT FLOW (or) NUTRIENT CYCLING (or) BIOGEOCHEMICAL CYCLE IN
THE ECOSYSTEM

Nutrients

Nutrierts are the elements which are essential for the survival of both plants and animals.
They are two types

Macromarients

elements needed in large amounts

Examples: C, H, O, N, Pand K.
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Micronutrients
elements needed in small amouns
Examples: Co, Zn, Cu, Boron & Strontium

Nutrient cycles

The cyclic flow of muients between the hiotic & abiotic components is known as nutrient cycle
or hiogeochermical cycles.

The major nuiments like C, H, O & N are cycled again & again between hiotic & ahiotic
componerts of the ecosystem

OXYGEN CYCLE

Oxygen is required for respiration in plants and animals.
Oxtygen enters the body directly from the environmert,

Ex Photo synthesis in plants
ht
6CO:+6HL0O0 2 e — CsH120s + 60
Chicrophyil

Cyanohacteria are important autotroph (self feeder) incrense the oxygen content of the
atrrosphere (21%),

Oxygen retums to the environment in the formof CO; (or) water from living organisnes,
Thus plants “breathe™ in CO2 and “breathe™ OUE OXVEEN

Animals and humans “breathe™ in oxygen and “breathe™ out COp,

Thus the cycle is completed oxyeen is relessed o the atmosphere by amotophs duning
photosynthesis and taken up by both autotrophs and heterotrophs during respiration

Atmosphenc
Oxygen

Organic |

Compounds \

Photosynthesis | o o0 o ﬁ"mmﬂm

in Green Plants Animals and Planta

Carbon

Dicxide

| Water|

Oxygen-Cyele
Photo synthesis
hI
6C0; + 6 H,0 S CgHy205 + 60;
Chlomphyll

Respiration

CeHppOg + 600 ————  GCO,+ 6 HO + EI'EI:E_{}’.
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NITROGEN CYCLE

» Nitiogen is presert in the atmosphete as N, inlarge amourts (78%).

» It is present in all biotc components in different fonrs such as proteins, vitamins,
@INOAcIdas, etc.,

» Itis taken up by the green plants and these move though the food chain

~ After the death of the plarts & animals, the organic nitogen in dead tissues is deconposed
by several ammonifying & nitrifying bacteria into amymonia, nitrites & nitrates.

» Nitrates again converted into molecular nitrogen (N2) which are again used by the plants.

Nilirogen Do

N

Fenrtrification Nrirogen fixalion
Nilrite, Nilrole Organit Nilrogen
NO, - \ NO, - }
Mitrslicalvon Amemonificatron

)

» Amm:iﬂnﬁm corwersion of molecular nitogen into ammonia by a@rmmonifving

.lummnmum

bacteria like actinonycestes
» Nitrification — comwersion of anmonia into nitrates by nirifiing bacteria  like
Nitrosormongs
~ Denitrification - corwersion of nitrates into nitrogen by denirifving bactena like
Psetidomonas
FOOD CHAIN

The narsfer of food energy rom one trophic level o next successive tophic level is called food
chain
Examples ;

« Food chainin grass land ecosystem

Eagles
Plants J ~ Rat Snakes _ _
7| (Primary consummer / (Secondary consumer/ [ ﬁm':m
(Producers) Hethivores) primary camivores) secondary carmivores
» Food Chainina forest Plants —Deer — Tigers/Lions.

o Food Chainina Pond: Phytoplankton — Zooplankion — Small fist — large fish — Man.
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Types of Food Chain:
Grazing Food Chain — starts with green plants & goes to decomposer food chain
Detritus food chain — starts with dead organic matter & goes to decomposer food chain.
Tropic Levels:
The vanious steps twough which food energy passes in an ecosystem is called as tropic level,
Ti—= Tz:—=Ty =Ty —-T;s
« Ty=Producers, T;= Primary consumers, T; = Secondary consumers,
Ty = Tertiary conswmners, Ts= decomposers
FOOD WEB
The irterdocking pattem of variows feod chains in an ecosystem is called food web, Many food
chains are interconnected,
Energy Flowin Food welx

Girass — insecls — [ishes — birds — tigers
(irass — insgcts — birds — tgers

Cirass — rats— snakes — cagles — tgers
Cirass — rats — cagles — fger

Difference hetween food chain & food web:
» Infood chain if one species gets ﬂmmmmﬂﬂunﬁc]mﬂsmdmaﬁm
But in food web if one species gets affected, it does not affect other tropic levels.

ECOLOGICAL PYRAMIDS
Graphical representation of structure and function of tropic levels of an ecosystem is called
ecological pyramid

Types:
Pyramid of Numbers — It represents the mumber of individual organisms present in each tropic
levels,

Ex: A grassland ecosystem

13



tertiaay

LRI LLRE L o R

L0O Snakes ot

1000 Rats Primary
o L FLN B LF
100000 Grasses producers

Producer - ocoupy first mopic level
Primary consugmer - occupy second tropic level because mamber of 1ars are lower than mmmber
of grasses.
Secondary constaner - occupy third topic level because number of snakes are lower than
rurber of rats

Tertiary consurmer - occupy fourth tropic level Number & size is very low:
Pyramid of Energy: It represents the amount of energy present in each tropic level.

terhary
Consmers

Teroary consmmers
Skeals

Secondary
consuner S0k cals
Promary cousumey Pravarr
";EH:IL "-FIE COMSINNe] S
Prodneers
5000 k.cals

« At each tropic level there is a heavy loss of energy

» Hence there is a shap decrease in energy at all level as we move from producers to top
camivores

Seconday
CONSMMETS

Pyramid of Biomass

« The amount of living or organic matter present in a particular erwironment is called
hiomass.

« There is a decrease in the biomass from the lower tropic level to the higher tropic level

14
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Lion, Ticex
; 100 lces

; *,
snakes, fox

es
I,/lil]l:lﬂ kes l\‘\

Insects, buds, deers
10,000 kes \

Treeg, sluubsg, srasses
1,00 000 kes. l\\

TYPES OF ECOSYSTEMS
FOREST ECOSYSTEM

Introdiuction: A [orest ecosystem is the one in which a t@ll & dense trees grow which support
many animals & hirds. In India 19% occupies forest of total land area

T\pes of Forest ecosystent
Tropical min forests — found near the equator, high tenperature, have broad leaf trees lile
sandal and the animals like lion, tiger.

Tropicil deciduous forest — rownd away from equator, warm climate, deciduious trees [the maple, oak and
the animuals like deer, fox, rabbit et

Temperate rain forests — adequate rainfall areas, coniferous trees like pines, firs and the
aninils like squirrels, fox, cats, bearetc.

Temperate deciduous forest — found in moderate terp., trees like oak, hickory and animals like
deer, bearetc.

Tropical scrub forests — dry climate for longer time, small deciduous trees & shrubs and
anirrals like deer, foxetc.

Characteristics of forest ecosystent

Charactenized by warm temperanure, adecuate rainfall

Mairtain climete & rainfall

Support many wild animals & protect hiodiversity

Soil is rich in minerals, so support growth of tees

Penetration of light is poor so conversion of organic matter is very fast
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Stucture and Function of Forest Ecosystem
L Abiotic Components — abiotic conponents are physical conmponents present in soil & atmosphere
Ex: tenpereatwre, light, rainfall, minerals etc.
1. Biatic Components
1. Producers — plants absorbs sunlight & produce food by photosynthesis,
Ex trees, shrubs, plars
2. Consumers
Primary consumers — Called herbivores/plant eaters. — depend on plans for food,
EX Insects, flies, mice, deer, squimels, ant etc.,
Secondary consumers — Called primary camivores/meat eaters — Depend on herhivores for food
Ex. Birds, snekes, foxes etc,
Tertiary consumers — Called Secondary camivores — feed on secondary consumers,
Ex Tigers, lions etc.,
3. Decomposers — They decommpose the dead plants and animals matter:
Ex. bacteria & fumgi.

Producers: i‘ﬁ'erenr tree species

¥ &
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GRASSLAND ECOSYSTEM

Introduction: Oceupies 20% of earth’s surface. Grass species, shrubs, trees are Present

Types:

Tropical grassland — High tenperature, moderate rainfall, known as Savamna-type. Animal - zebra, giraffe

Temperate grassland — fourd in centers of continerits, very cold winters, hot surmers, suner fires, no trees o shiubs

Polar grassland — severe cold, strong wind with ice & snow. Animals -Arctic wolf, fox , small plarts grow:

Characteristic of grassland ecosystenns

Plain land occupied by grasses.

Saoil is very rich in nuirients and organic matter,
Ideal place for grazing animals

L.ow or uneven rainfall.

Stouctee and finctions of Grasslond E cosystems

Aliiotic Conponents
Ex Numients inthe soil whichincludes C, H, N, P, §, H;0, CO,, Nitrates, phosphates and
Sulphares, soil pH, Temperanre etc.

Biotic Components
1. Producers — They produce food
Ex Grasses, shrubs and few trees

2. Consumers
Primary consummers — depend on grasses for their food
Ex Cow, rabbits, sheep, deer,buffaloes etc,,
Secondary consumers — Depend on herbivores for food
ExX Birds, snakes, frogs, foxes etc,
Tertiary consumers —  feed onsecondary consumers,
Ex Hawls and Eagles etc.,

3. Decomposers —  They decompose the dead plants and animals matter,
Ex. bacteria & fumgi.
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DESERT ECOSYSTEM
Introchection : Occupies 35% of our words land area

Types:

1. tropical desert-found in Africa-Sahara and Rajasthan - Thar
2. temperate desert-south C alifornia-Majave
3. cold desert-China-Gobi desert

Characterist

1. Airis dry and clirnate is hot,

2. Sail is very poor in mutrients and onganic matter.
3. Armual rainfall is less than 25 cm

4. Vegetationis poor.

Structure and fimctions of Desert E cosystens

Ahiotic Components — [ue to high termperature & very low minfall, the organic substances
are poody presert in the soil.

Ex High temperatire & very low rainfall, dry soil etc.
Biotic Components
1. Produces — They produce food

Ex shiubs/bushes: some grasses & a few trees.
2. Consumers

Primary consumers — depend on grasses [or their food
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Ex Insects, mice, rabbits, and reptile,
Secondary consumers — Depend on hethivores for food
Ex Lizands and Darkling beetle.
Tertiary consumers — feed on secondary consumers.
Ex Owls and Eagles etc.,
3. Deconposers — They decompose the dead plants and animals imatter.
Ex. bacterta & fimgl.
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AQUATIC ECOSYSTEMS

Introduction: Acquatic ecosystem deals with water bodlies,
Types: | Fresh water life zones — (ex) Ponds, streams, lakes, Hivers

2. Salt water life zones — (ex) oceans. estumies

FRESH WATER ECOSYSTEMS SALT WATER ECOSYSTEMS
Factors pond ecosystem | Lake Steam (o) | Marine (or} | Estuarine
eCOSYSiEM Tiver (icean eCOSYStem
Introduction Snall fresh Big fresh Moving water | It covers about | Partially
wter weter svstem 71% of earth enclosed
ecosystem ecosystem strface. coastal area at
Usually well the mouth of a
Receive epough | Receive water | oxygenated, | High river, where
water dunng during rminfall, | because it concentrationof | river joins the
raning season | melting snow | absorbs salt and sei
ete., oxygenflom | minerals.
air. Strongly
affected by
N — . tidal action
Characteristic | Pond is Shallow fresh | Freshwater | Saline wuter Transition
terrporary, only | water body. and free eCosysten zone strongly
seqasonal. flowing water affected by
Permanent Systents. Occupies large | tides of the
Water js walter body surface areq Sedl
stagnant. with lage Dissolved
water OXYEen Richin Water
Polluted eqsily IesOLITes, content s biodiversity. characteristics
due to limited high. ane
amount of Helps in Low dissolved Pperiodically
water. irrigation & Deposits lorge | oxygencontert. | change.
drinking. amount of
nLirients, The organism
hive wide
tolerance.
Salinity is high
in surmmer and
| low inwinter.
Strchure
Ahiotic Temperature, Temperature, Temperature, | Tempermture, Temperature,
C omponents light, pH, water; | light pH, light, pH, light, NaCl, K, pH, Naand K
Organic and walter, Organic | Waiter, Caand Mg salts, | salts and
Inorganic and Inorganic | Organicand | alkalinity. varous
cormpotmds., cormpournds. Inorganic nitrients.
compounds.
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Biotic
COIMONENts
i) Producers Rooted plants, Phytoplankton, | Greenalgae, | Phytoplaniton, | Marsh grasses,
floating and Algae moted | aquatic ITECTOSCOPIC seaweeds, sea
suspended lower | plants and PTassEs, dlgae, marine grasses like
plants. Moating plants. | acqueic plants efc. algae,
Phytoplankton IMasses, ete. phytoplaniton
(algae, volvox et
efc. and
micTophytes
(hydrilla, derma
elc.)
i) Consumers
a) Primary Zooplankton | Zooplankton Water irsects, | Crustaceans, Oysters, crabs
CONSUIMETS like protozoars, | like floating algae | moiluscs, fish shrimps efc.
ciliates, very Utozoars, etC. Bt
sirill fish etc, ciliates, etc,
h) Secomdary Irsects like Insects and Small fishand | Hening sahd, Sea birds and
CONSUITErs water beetles small fish zooplankton | mackerel etc. small fish
and sioedl fish
¢) Tertiary Large fishlike | Largefishlike | Largerfishes, | Cod, haddocks | Migratory
CONSUIMETS gamme fish, game fish fish Iuoting = (W species like
animels fish Eels and
hurting hinds. salomor
iii) Decormposer | Bactena Fungl | Bactena Bacteria and Bacteria and Bacteria,
and Fungi and fingi. fmgi. Fungi and
acunormycetes, actinonmcetes, actnoITyTetes.
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ECOLOGICAL SUCCESSION

The progressive replacerent of one commurity by another till the developmert of
stable comnumity ina particular area is called ecological succession

Stuges of ecological successior
Pioneer coMImmmity — first group of organism in an area
Seral stage — various developmental stages ui'EﬂTTﬂ‘[H.I[‘[i'II}T

Types of ecological succession:
Primary succession — involves gradual establishment of' biotic communities on a lifeless

ground

Hudrarch / Hydrosere — establishment starts in watery arca like pond and lake
Xerarch / Xerosere — establishment starts in a dry area like desert and rock

Secondary succession — Involves establishment of biotic communities in an area. where
hiotic cormrmumnity already present there,

PROCESS OF ECOLOGICAL SUCCESSION

~ Nudtiore development of bare area without any life form

~ Irnvasion: establishment of one or more species on a hare area through migration followed
by establishment .

@) Migration: migration of seeds brought about by wind, water or birds.

b) Establishiment: the seeds then germinate & grow on the land & establishes their pioneer
conImLites.

» Conpetition: as the number of individual species grow there will be competition between
them for space, water & rutrients

» Reactiore 1iving organisims take water, muments & grow & modify the environment is
lmown as reaction This becomes unsuitable for some & favowr for some species-leads to
seral communities

» Stobilizations: it leads to stable commimity, which is in equilibriumwith the enwirorment.

BIODIVERSITY

Definition: The vartety and vanability among all groups of living organisns and the
ecosystemn in which they occur,
Levels Types/ Classification of Biodiversity:

1) Genetic diversity
Diversity within the species is genetic diversity.
Ex: teak wood varieties = Indian teak, Burma teak, malasian teak etc.
2) Species diversity
Diversity between different species.
Ex Plant species -+ apple, mango, grapes etc.
Animal species - lion, tger, elephant etc,
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3) Commumity/E cosystem diversity — Diversity al the ccological or habitat level is
ecosystem diversity.
EX: River ecosystemn It includes fish, aquatic insects, missels and variety of plants

efe,
Significance (or) importance of hiodiversity
o It provides food, fuel, medicine and industrial products to the humen beings.

o Provides fresh air, clean water and productive land
o Loss of hiodiversity leads to poor econonmy for any naton

VALUES OF BIODIVERSITY

Few parameters are used to assess the values of hiodiversity. They are,
(1) Direct use values and
(ID  Indirect use value.

Values of
biodwersiy

Direct Indirect
valles values

Corsunci, ( Posuve | (Socland)  Eica | [ Aestretc ] [ Opi
Usevalles| | sevalues | | cuturl | | vehes || valies | | vlues
) A ) \Lalugs ) \ )\ y \

(D Direct use values of Biodiversity

There are two types
1) Comsunmptive use values
2} Productive use values

1. Consunptive use values

The hiodiversity products are harvested and corsumed directly.
Ex: food, drug, fuel et

Drugs:
« Many plants are used in primary health care,
o 70% of modem medicines are derived from plant and plant extracts.
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Ex: Penicillin - fungus is the source - used as Antibiotic
Quinine - Chincona bark is the sowrce - used In Malana meamment.
Morphine - Poppy bark — used as Analgesic,

Fuels:
Fire woods are directly corsumed by villagers,

Food:
A large murber of wild plants and wild animals are consumed by hurran beings as food
2. Productive use:
« Biodiversity products have commercial value.
o These products are marketed and sold
o These are derived fmom animals and plants.
Animd products:

Silk from silk worm
Wool from sheep
Wusk from musk deer
Leather from animals.

Plant Products:

« Wood for paper and Plywood
o Cotton for textile industry

« Pead for pear industry.
(I1)  Indirect use values of hiodiversity
1) Social value
« [t refers to the marmer in which the bio-resources are used in the society.
« These are associated with the social life, religion and spiritual aspects of the people,
Ex: Holy plants : Tulsi, Lotus, Neem trees
Holy animals : Cow, snake, bull, peacock.
2) Ethical value

It mears that o species may or may not be used bt its existence in nature gives us
plessure,
Ex: Holy river: River Ganga,

Holy tree: Tulsi, Venga, etc.
3) Aesthetic value
The bequiiful nature of plants and animals insists us to protect the biodiversity.
Ex: eco-tounism, colowr of butterfly, Qowers etc.
4) Optional value

The optional value of hiodiversity suggests that any species may be proved to
be a valuahle species alter someday.

Ex: searching species of causing the diseases of cancers and AIDS.
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THREATS TO BIODIVERSITY
Any disturbance in a natural ecosystem tends to reduce its hiodiversity.
Various threats to biodiversity are;
1. Hahitatloss 2. Poaching of wildlife 3. Man - wild animal conflicts.
1. Habitat loss
Loss of population of interbreeding organisim is cased by habitat loss.

Factors influencing Habitat Loss:
Deforestation:
« Forest & grasslands are cleared for agnicuinmral lands or developmental
PIojects.
» Many species disintegrate due to loss of natural habitat.

Destruction of wetlands:
« Wetlands are destroyed due to pollution, draining etc.
Devel P
« Corstruction of dams in forest area and discharge of industrial effluents kill
hirds & aquatic onganisis.
Habited fragmenticion:
» Habitat is divided into small & scattered
« So, many animal & birds are varishing.

Rewmaterials:
« Forthe production of hybnd seeds, wild plants are used as raw matenals,

Production of Drugs: | | _
o Phamaceutical cormpanies collect wild plants for drugs production
« So, mamber of medicinal plants is on the verge of extinction

Illegal Trode:
« Trade onwild life reduces bio-diversity.
2. Poaching of Wildlife :
Killing / Hunting of animels is called poaching.

TNpes:
Subsistence Poaching- killing animals [orsurviving.
Cormercial Poaching- hunting animals forselling

Hurnan Popudatiore increase in populationincreases pressure on forest resources.
Conmercia activities: Stuggling of wildlife products for high profit

Wildtife products. some wildlife product has high profit. So poachers smuggle it o
other countries,
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Male gorilla for its body perts

Rlue mompho butterfly — making attractive trays
Elephant feet - for making Ash trays

Elephant - forivory

Bengal tiger — soled for $1.00,000 in foreign market
Tribal people it for their own survival,

Remedy measumres

Ilegal humting and trade of animals should be stopped immediately.
Not purchase purse or bag or items made of crocodile skin or python skin
Biodiversity lm.'u'.:. should be stengthened

Man Wildlife conflicts:

Man and wild animal conflicts anise, when wild life starts causing immense damage
and danger to the man

Examples:

Sambalpur - orissa:
195 amans were killed by elephants.
In retaliation- 98 elephants were killed, 30 injured by villagers.
Kote - Chamrajanagar -M
Several elephants were killed because of the massive damage done by the
elephants to farmers Sugarcane & cotton crops.

Royal Chitwan National Park - Kathmandu
Marreating tiger killed 16 Nepalese, 4 years child
Sanjay Gandhi National Park — Mumbai
Leopards killed- 14 persors.

Powai - Mumbad

Very recently two men were killed by leapards.

meﬁmcmgnmmm

Shrinking of forest Eﬂl‘[qJElb wildlife to move outside the forest

Villagers put electnic wiring around crops field, This result, Animals suffer pain and
attack humans

Fermale wildlife attack haman if she feels that her new bom cubs are in danger.

Forest department don't cultivate foods for wild animals,

Cash compensate paid by Government for the damage caused by the wild animals is
not enough

Garhage near human setterment attracts wild animals,

Remedy measures

C ompersation schemes nmust be started

Agricultural activities should be avoided near the forest area
Basic facilites for arimals should be amanged within the forest,
Avoid the developmental activities in the forest area

26



CONSERVATION OF BIODIVERSITY

Definition : The maragement of biodiversity of the hiosphere so that maximum benefits
are denved by the present generation and substantial potertial 1s preserved for the future
generation

Advantages or Need of Biodiversity:

o Provides berefits to the society such as recreation, tourism etc.

o Drugs, herbs, food and important raw materials can be derived from plants and
animals,

¢ Preserves plants & animals, hence leads to life supporting systers,

Types of consention of Biodiversity:
o Inesitu conservation (within habitar)
o Ex-situcorservation (outside habitat)
CO VATION:
o Irwvolves protection of fauma & flora within its natural habitat.
« At present 7 hiospheres, 80 National parks and 497 wildlife sanctuaries are available
inIndia.
» These are used for in-situ conservation
1. Biosphere Reserves:
o Covers area of more than 5000 s ki
» Protect species for long time

EX: Nangda devi U.p
Nilgiri Kerala, TN, Kamataka
Manas Assam etc,

Role of Biosphere reserves:

Protects endangered species

Site of recreation & tounsim

Useful for ecucation & research purpose
Gives long term survival,

Restriction:
« No tounsm & explosives are penmitted
2. National Park:

» Covers area of about 100 to 500 sgpkars
o Corserves wildlife & erwvirorment

Examples :
Gir National Park Gujarat
Periyar Kerala
Sariska Rajasthan
Ranthambore Rajasthan

Kaziranga Assam
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Role of National Paric
« Fortotmmsmwithour affecting erwviroriment
o Protect, propagate & develop wild life,
Restrictions
»  Grazing of domestic animeals inside the national park is prohibited,
» All private rights and forestry activities are prohihited within the national park
3. Wildlife Sanctuaries:
« Corserve arimals & Binds orly.

Examples :

Murdmalal waldlife sanctuary Tarmil Nadu
Vedanthangal Bird sanctuary Tamil Nadu
Sultanpur Bird sanctuary Harvana
Wild Ass sanctuary Gurajat
Role of wildlife Sancticaies:

« Protects animals only
o Harvesting of timber
o Collection of forest prochucts.
Restriction : Killing, shooting of wildlife is prohibited

Merits of In-situ conservation:
o Verycheap & convenient method
« Species adjust to floods, drought, forest fires etc,
Demerits
« Large areq is needed
« Maintenance is not proper due to pollution and lack of staff.

EX-SITU CONSERVATION:
Involves protection of fauma & flora outside the natural hahitats,
Role of Ex-situ conservation:
o Maintenance of endangered plant & animel species under controlled conditions
o Preserves more inmportant species,
Methods of Ex-situ conservation:
1. NBPGR
National Bureau of Plant Genetic Resources — uses cryo techmicque

Cryo Technigue: Preservation of seeds, vegetables, fruits, crops, etc by using licuid
nitrogen at -196°C.

2.NBAGR :
National Burea of Animal Genetic Resources — preserves semen of bovine animels
3.NFPRCR:

National Facility for Plants Tissue Culture Repository — preserves crops or trecs by
tissue culture
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Merits
« Survival / life span of species increase by special care,
o Species are assured for food, water, shelter etc.
» Endangered species are preservecd
Demerits:
o Expensive method
o Freedom of wildlife is lost

Animal carmot swvive in natral erwinonment
It can be adopted orly for few selected species.

BIODIVERSITY AT GLOBAL, NATIONAL AND LOCAL LEVELS

Global Level:

Total living species in the world are abour ten million species, bur if estimares for
insects are comect then it could be around 30 million species. Of which only 1.4 million
species are found and given sciertific names.

It includes among others about 98% hirds, 95% reptiles and amphibians, 90% fish and
ahout 85% higher plants known to exist on this Earth

Tervestrial Biodiversity

Larzest ecological units presert in different geographic areas
Ex: Twopical min forests savarnnas, desert etc.

Truplcal rain forests
Earths largest storehouse of hiodiversity.
Consists millions of species of plants, insects, hirds, amphibians and mammals,
About 50 - 75 % of global hiodiversity lies in these area
More than 25% of the world prescription drugs are extracted form plaras
growing in tropical forest.
» Abowt 70% of cancer fighting chemicals are derived from topical rain forest
area
» It has been estimated that rearly 1,30,000 flowenng plant species are found
available. But, uﬂrm-vwekmwnrﬂy 1-3%o0f these plart species.,
Temperate forests
» Less hiodiversity
» 1,770,000 fowering plants
» 30,000 vertelrates and 2,50,000 other group of species,

Marine diversity
Manne diversity is nuch higher than termestrial biodiversity, It it is less known and

Y ¥ N

o India has rich biologicel mvemlt}r of flora and faura
e India s second largest nation containing 5% of world’s biodiversity and 206 of the
earth surface.
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Rank of India in biodiversity
India has

10" rark among the plant rich countries of the world

11" rank among the endermic species of higher verteliates
6™ rank armong the centres of hiodiversity

10" yank in diversity of mammels

Mega - diversity

There are nearly 170 countries in the wordd and 12 of them contain 70% of our plant’s
hiodiversity

India is one of the 12 mega diversity couniries in the world

India has 47,000 plants species and 89,500 animel species which is 7% and 6.5% of
global flora and fauna respectively

The loss of hiodiversity or endermim is about 33%.

Salient features of Indian biodiversity

A ruamber of rare species such as the royal Bengal Tiger, Indian elephant, Asian lion
of Gir, White tiger of Rewa etc. are exclusively found in the India

India has 50,000 known species of insects, including 13,000 Itterflies and moths,
18% of Indian plants are endemic and 50% of lizards are endernic.

Number of species of leopards, artelopes, bears and birds are found in India

India has a rich endemic Qo and fauna Neady 33% of the Dowering plants, 53% of
fresh water fishes, 60% amphibians, 36% repdles and 10% of mammalian are
endlermic species in India

Several species of mangrove plants and sea grasses are also found in our counny.
Inclia ig corsidered to the cenire of origin of 30,000 to 50,000 varieties of 1ice, mango,
himmenc etc.

More than 2000 medicinal planis are cultvated in India, which can cure many disease
Indian sandal wood has high commercial value, if it is sold in abiad

Indian tobacco has high nicotine corgent when compared to other tobacco.,

India has 40 breeds of sheep, 22 breeds of goats and 8 hreeds of Iuffalos.

India consists of more than 80 National parks and 497 Sanctuanes and 7 Biosphere
TeSEIVeS

Emnpie

Biosphere Reserve Nation
Nilgin Tamil Nachy, Kerala, Kamataka
Nanda devi Uttar Pradesh
Gulf of mamnar Tamil Nadu etc.
Distribution of species in some Flora and Fauna in India
Bacteria 850
Fungi 23,000
Algae 2500
Fishes 2546
Reptiles 428
Birds 1228 etc,

BIODIVERSITY AT TAMIL NADU (OR) LOCAL LEVEL

« The total geographical areas of Tamil Nadu is 13 millions.
o Average rain fall varies between 900 10 1200mim per anrmam
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« Rain fall in the range of 3000 — 5000mm per anmum ocowrs in the Westemn Ghats
while the Coimbatore and adjacent areas receive less than 600mm

« Tamil Nacu has a rich biodiversity which corsists of 5 National parks, 20 wildlife
Sanctuaries and 2 Biosphere reserves,

Some of the important biodiversity location in Tamil Nadu
Anamalal wildlife Sanctuary
Mudiamalan waldlife Sanctuary
Vedarnthangal Birds wildlife Sanctuary
Guindy Naonal Park
Virlimalal Peacock Sanctuary
. Gulf of Marnar National Park etc,
Detuils of Biosphere reserves
Nilgiri Biosphere reserves
» Total area: 5520 sg km
« Total Plant species ; 3475
¢ Animal species : 530 ( 100 marmumals, 350 hirds, 80 reptiles and anmphibiars)
« Bumerflies types : 300 types.
The Gulf of Mannar Biosphere
» First marine Biosphere reserve in Ease Asia
o Ithas 21 small islands along the west.
o [t support over 3600 species of plants and arimals efc.

S U s Lo 1

HOT SPOT OF BIODIVERSITY

« The hot spots are the geographic areas which possess high endemic species.
+ An area is designated as a hot spot when it contains at least 0.5%

of plant species as endemic.

¢ There are 25 such hot spots of hiodiversity on a global level, out of
which two are present in India

* These are. Indo- Burma (earlier The Eastern Himalayas), The
western Ghats & Sri Lanka.

e These hot spots covering less than 2% of the world’s land area are
found to have about 50% of the terrestrial biodiversity,

Criteria for determining hot-spots

+ The richness of the endemic species is the primary criterion for recognizing hot spots.
It contain significant percentage of specialized species (0.5% of the glohal total).
o+ The site is under threat,
» [t should contain important gene pools of planis of potentially useful plants.
Reason for rich biodiversity in the tropics
» The ropics have a more stable climare.
o Wam temperatures and high humidity in the topical area provide favorable
conditions.

E.g. Eastern Himalayas Hotspot
o Geographically these are comynises Nepal, Blntan and Indo-Burma region
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e Neady 35,000 plant species are found in Himalayas, of which 30% are
endermic species

» The Eastemn Himalayas are also rich inwild plants of economic value.
Examples : Rice, banara, cims ginger chilli, jute and sugaicane.

The taxal yielding plant is also sparsely distributed in the region

o  63% marmmals are from Eastemn Himalayas and

e G0% of the Indian birds are from North East.

o Huge wealth of fmgl, irsects, mammals, birds have been found in this
region

Western G hats

The area comprises Maharastra, Kamataka, Tamal Nadu and kerela

Nearly 1500 endemic species are found

6:2% armphibians and 50% hizands are endemic in Westermn Ghats.

Only 6.8% of the onginal forests are existing today while rest has been
deforested or degraced

Some cormmon plants : Temstmermia japonics, hypericum ete,

« Some common animals : Blue bird, lizard, hawk efc.

ENDANGERED & ENDEMIC SPECIES OF INDIA:
Species are classified into vanious types:
Emm—r No longer found in the world

Endemgered species — A species 1s said to be endangered when its mumber has been
reduced to a critical level, Unless it is protected and conserved, it is inimmediate danger of
extinction

Vulneralle species — when its population is facing continuous decline due to
habitat loss.

Hm‘l?w—i when it 1s localized within restnicted area

ENDANGERED SPECIES OF INDIA:

A species is said to be endangered when its mumber has been reduced to a critical level.
Unless it is protected and comserved, it s in immediate danger of extinction

No Inclicc
Plants 250 Inportant Endangered Species:
Birds 70
Mammals 86 Reptiles — Tortoise, green sea turtle, gharial, python
iEIIﬂEE %5 Birds — Peacock, Sibernan white crane, pelican, Indian  Bustard
F'nmhl G 3 Mammals — Indian wolf, red fox, tiger. Indian lion, golden cat, desert Cal
Moalluscs 7 Primates — lion tailed monkey, capped monkey, golden monkey
Irsects 50 Plants — medicimal plants, sandal wouod tree

RED-data Book = Data book which contains the list of endargered
species of plarts and aramels are called RED-data boolg
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Factors affecting Endangered Species:

o Pollugion: Human disposal in nanmre, which oavel throwgh food
chain and leads to death

o Over-exploltation: over usage of natural resowces & poaching leads to extinet of
wild life

» Climate change: ozove depletion, flood efe, threatens orgarisms
and ecosystem

Remedial Measiores:

= CITES - Corvention on Intermational Trade in Endangered Species is signed
o 2900 and other 900 endangered species are restricted for trade.

ENDEMIC SPECIES:

e The species, which are found only in a particular region are known as

endermic species.

o InlIndia among 47000 species of plants 7000 are endermic.

« Nealy 62% of endemic species are found in Himalayas and Westem Ghats
Faowc

o Amimals presert ina particular vegion or periocd

o 62% amphibians & 50% lizands are endemic to Westem Ghats,

« EX: Monitor lizards, reticulated python, Indian salamander, viviparous toad,
Flora

o Plarts present in a particular region or petiod

o EX: Sapiia himalayana, ovearia luida, pteridophyta, angiospenrs etc.
Factors affecting endemic species:

« Hahitat loss, fragmentation and pollution

BIOGEOGRAPHIC CLASSIFICATION OF INDIA

» Ow country can be divided into ten major regions based on the geography,
climate and pattern of vegetation seen and the commumities of mammals, binds,
1eptiles, amphibians, insects and other invertebrates that live in them

» Each of these regions contain a varety of ecosystens such as forests, grass lands,
lakes, rivers, mountains and hills which have specific plant and animals species,



India's Blogeographic Zones:
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The cold mowntainous snow covered Trars-Hiralayan region of ladakh

The Himalayan ranges and valleys of Kashmir, Himachal Pradesh, Uttatkhand,
Assam and other Noith-eastem States,

The Termain, the low land where the Himalayan nivers flow inio the plains

The Gangetic and Brahmaputia plairs.

The Thar Desert of Rajastan

The semi- arid grassland region of the Deccan platean, Gujarat, Mabarashita,
Arndhem Pradesh, Kamataka and Tamilnacdu

The North eastem States of India

The Westemn Ghats in Maharasta, Kamataka and Kerala

The Andamean and Nicobar Islands

The long westem and eastemn coastal belt with sandy beaches, forests and mangroves,

IMPORTANT UNIVERSITY QUESTIONS

1. ECOLOGICAL SUCESSION - STAGES, TYPES, PROCESS.

2. FODD CHAIN, FOODWEB AND ECOLOGICAL PYRAMID

3. STRUCTURE AND FUNCTION OF AN ECOSYSTEM

‘1:. ECOSYSTEM ~ CHARACTERISTIC, STRUCTURE AND FUNCTIHON OF GRASSLAND, FOREST, DESERT AMD

AQUATIC ECOSYSTEM.

5. VALUES OF BIODIVERSITY

E. THREATS TO BIODHVERSITY,

7. CONSERVATION TO BIODIVERSITY.
8. HOTSPOTS OF BIODIVERSITY.

0, INDIA AS A MEGA DIVERSITY NATION
10. TYPES OF BIO DIVERSITY

11, ENERGY FLOW IN THE ECOSYSTEM



Unit 11 ENVIRONMENTAL POLLUTION
Introduction
« Emvimommerntal pollution may be defined as, “the wifmorable alteration of our

surroundings”

o |t is also defined as “The process if discharging unwanted matters into the environment
which causes harmlul effect to living beings™,

o It changes the cuality of air, water & land which interferes with the health of humans &
other life on earth

« Polhtion may be local, regional, trans-boundary or global. The agent which caunses
pollution is called pollutant.

« Pollutargs are of 2 types

« Biodegradahle pollutants-decorpose mpidly by nanmal processes.

« Non-degradable pollutants -do not deconpose or decompose slowly in the erwironimernt.
The slowly deconposed materials are nmore dangerous because it is nore difficult to
remove them

Source of polhution
Naftural sources
Volcanic epuptions, Forest fire, Decormposition of organic malter etc,
Man - made sources
Industiialization, Over population, Urbanization, Deforestation, Automobiles  etc,
Classification of Pollution
The different kinds of pollution that affects the environment are,
1) AirPolluion  2) Water Pollution  3) Soil Pollution  4) Merine Polhution
5) Noise Pollution  6) Themmal Pollution  7) Nuclear hazands.
AIR POLLUTION
AL pollution may be defined as, “the presence of one or more contieninanis like dust, smoke,
mist & odour in the atmosphere which are injurious o hurman beings, plants & animals”
Sources of Air Pollution
The sources of alr pollution are of 2 types,
Natural sources
Volcamic euptions,  Forest fires, Biological decay,  Wind dust blown etc,
Man - made sources

o Industies - emit various gases like SO; NO; etc
« Automohiles - emit hazardous pollitants
o Advanced agricultural technique, Thermal powerplant,  Fossil fuel buming ete.



Classification of Air Pollutants
1. Primary air pollutants - emitted directly in the atmosphere in hannful form of CO, NO,

S0, etc.,

Indoor air pollutants - They are primary air pollutants. The most important indoor air pollutart is
rdon ges.

2. Secondary air pollutants - Some of the primary air pellutants may react with one another
or with the hasic components of air to form new pollutants. They are called as secondary

air pollutants.
Cormmon air pollutonts, sowaves & theireffects:
 Substance | SOUrces | Healtheffects  Envirommental effects
Carbon Cigaette snoking, incomplete | Cawses  headaches, Increases  the  globe
monoxide buming of fuels, motor vehicle anetmia, coma, termperature
(CO) exhalst imeversible brain cell
damage & death
Nitrogen Fuels bumirg in vehicles, Lung imitation & damage | HNO; acid deposition
dioxide mustrial plants damage ftrees, soils,
(NO2) & agquatic life It
coATDe metals,
stones on buildings,
staflies,  MONLIMENts
el
Sulplur Buming of coal, industnal Breathing problems Redure wisihility, acid
dioxide process deposition  on  frees,
(SO soils & acquatic life
Suspended uming coal in industies, diesel Nose & throat initation, Reduce visibility, acid
particulate in vehicles, agnculture, wpaved | lung damage, deposition, HiS0,
metter miads, etc, bronchitis, asthimea, troplets  damage  trees,
- (SPM) cancer soils & aquatic life
Ozone (0s) Nittogen oxides, chemical - Moderates the climeate
reaction with volatile organic
compounds
Photochenucal | Formred due to chemucal reaction | Bireathing  problens, Damage plans &
SITOE amemg nitrogen oxXides cough eye nose & fees. Smog reduce
& hydocarbon throat initation, heart visihility
diseases, etc,
B SRR T TR T TR T T ———
stomge hatteries, leaded petrol system damage, nH[lI!I
retardation in children,
digestive &  other
health pmoblens, coase
- cancer
Chromium Paint, smelters, chiomium Peforation  of  nasal
manufacture, chromitm plating. sephum,  chiome  holes,
ulcer, central nervous
system disease, cancer.
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Effect of air pollution on Plants

S0: bleaches the leaf surface and caunse chlorosis (That is, loss of chiorophwll and
yellowing of the leaf especially in leaf vegetables).

NO: cases premanme leaf fall and suppresses the growth of plants resulting in reduced
yields of crop plants,

PAN causing premature fall of leaves, decolowration and curding of sepals,

Effect of air pollution on materials : Conosion, abrasion, chemcal attack etc,
Effect of air pollution on dimate : Acid rmin Greenhouse effect, Ozone layer depletion etc.

Control Measioes
Source comrol

Use only unleaded petrol

Use fuels that have low sulphur and ash content

Plant trees along busy streets because they remove particulates and carbon monoxide and
absorbnoise,

Industries and waste disposal sites should be situated outside the city Cenre,

Use catalytic converters to help control the emissions of cabon monoxide and
hyrrocarbors,

Houses, schools, restaurants & park should not be located on busy steet,

Reduce the number of private vehicles on the rad & encourage people to walk or use
cycies,

C ontrol measures in Industrial centers

Ermission rates should be restricte to penmissible levels.
Alr pollution contol equipment’s mist be made mandatory,
Conmiruous monitoring of the armosphere to know the emission level.

Equipment's used to controf air polludion:

To erswre sufficient supply of oxygen to the combustion chamber & adequate termperature
ﬂﬂ&cggmﬁm 15 complete, eliminating much of the smoke comsisting of partly bumt
To use mechanical devices such as (i) Scrubbers, (i) Cyclones, (iii) Bag houses and

(iv) Electrostatic precipitators are reducing particulate pollutants,

The above four methods are commmonly used control methods for Temoving particuliates
from the exhaust gases of electric power & industrial plats,

All these methods retain hazardous matenals that must be disposed of safely.

The wet scrubber can also reduce 50 emissions.

The disposal of the collected air pollutarts is equally important for suceessful control of air

pollution
Catalytic converter: Automohiles need to be well maintained so that they do not emit

much pollutants. Catalytic converters, having expersive metals namely platinun:
palladium and thodium as the catalysts, are fitted into autormobiles for reducing erission

of gases.



An electrostatic precipitator: It removes over 99% pauticulate matter presert in the
exhaust from a thermal power plart. It has electrode wires and a stage of collecting plates,
The electrode wires are maintained at several thousand volts, which produce a corona that
releases electrons. These electrons attach to dust particles and give them a net negative
charge within a very small fraction of a second The collecting plates are grounded and
atract the charged dust particles. The velocity of air between the plates must be low
enough to allow the dust to fall.

DISCHARGE CORONA
NEGATIVELY
f /CHARGED WIRE

o a 'é
- H ® —» CLEAN AIR
DIATY AR ——F®2 ¢ —

PAE'TIH.EE COLLECTION PLATE GROUNDFD
ELECTROSTATIC PRECIPITATOR|

Electrostatic precipitator

Scrubber: A scrubber can remove gases like sulphir dioxide. In a scnubber, the exhanst is passed
through a spray of water or lime. Water dissolves gases and lime meacts with sulphur dioxide ©
[onma precipitate of calcium sulphate or suphite.

CLEAN AIR

I ]-- ‘
- o o
T Y R

WATER LINE
SPRAY

PARTICULATE
MATTER




CHEMICAL COMPOSITION OF ATMOSPHERIC AIR

»  The airthat covers the sarth is called atmpsphere.
» It contains 21% of O which is essential for living organism

Constituent's ¥

Nitrogen T8

Oxygen 21

Argon <1

CO: 0.032

Water vapour renaining
04, He NHs Trace amout.
WATER POLLUTION

It may be defined as “the alteration in physical, chemical and biological characteristics of

watter whichmay cause harmful effects on human and acuatic life.

Types, Effects and Sources of Water pollution,

1. Infectious agents:
Exmmple: Bacteria vinses, protozoa and parasitic woms,
Sources: Humean and animal wastes.
Effects: Variety of disenses.

2. Oxygen demanding wastes:
Excarple; Anirmal manure and plat dedbis that can be decomposed by aerohic bacteda
Sources: Sewage, paper mills, and food processing facilities.
Effects: Wastes can degrade quality by depleting water of dissolved oxygen, make

acquatic life todie,

3 .In organic Chemicals:
Exanrple: Water soluble inorganic chemicals,
(i) Acids
(i) Compounds of toxic metals such as lead, arsenic and selenium
(iii)) Salts suchas NaCl inwater,
Sources: Surfare nmaff, industal effluents, household cleansers
Effects:

o Skincancers & neck damage
« Damage nervous system, liver & kidneys
o Lower crop vields




« Hamm fish & other aquatic life
o Accelerate conusion of metals
i m’t Eﬂﬂ!‘ﬁﬂﬁ'
Exanples: Oil, gasoline, plastics, pesticides, cleaning solvergs and detergerts.
Sources: [ndiustrial effluents, hovsehold dearsers and nmoff from famms.
Effects: Cases nervous system damage, cancer, hanm fish & wild life.
5. Rudio active materials:
Example: radioactive isotopes of ioding, radon, uranium cesiumand thorium
Sources: Nuclear power plants, mining and nuclear weapons production
Effects; peretic mutation, birth defects, and certaincancers,
6.Heat (Thermal Polludion)
Examples: Excessive heat
Source:  Water cooling of electric power plant. Industrial plants etc.,
Effectss  Lower the Dissolved Oxygen, affect the fish and other aquatic organism due
to thermal shock
7. Point and non-point soweces of water pollution
Paoint sources: These are discharged pollutants ar specific locations through pipes, ditches
orsewers into bodies of surface water,
Ex: factores, sewage treatment plants, underground mines and oil tankers,
Non-point sources: They are usually large aress or air shed that pollutes water by ninoff,
Location of which cannot be easily identified.
Ex: nmoff of chemical from cropland to surface water.

. The a:lmruﬁtﬂuun of water ;:ullumn control should be in the hand of state or ceniral
EOVEITITETL.

« Scientific techniques are needed to control pollution in fver, ponds or streans.
« Incismal plants should be based on recycling operations.

o The national goal should be “conservation of forests”™ and campaign should be “plant
1T trees

o  Wastewater should be properdy treated to reduce the BOD, COD levels up to the
permissible levels for discharge.

o Awareness to public through radio, TV, etc.,

o Limited use of agrochemicals like pesticides and fertilizers can be reducing the nmoff
and leaching.



o The possible of reuse or recycling of waste material should be encouraged.

« Comparies should not discharge any type of waste either treated or untreated into
rivers, lakes, ponds etc.

o Suitable laws, standands and practices should be framed to regulate pollution

Testing of riverwater:

Dissolved oxygen (DO) = It is the amourt of axygen dissolved in a given quantity of water at a
particular pressure & termperature,

Biochemical Oxygen Demand (BOD) = It is the amount of oxygen required for the hiological
decornposition of organic matter present in the water

Chemical Oxygen Demand (COD) = It is the amount of axygen required for chemical oxidation
of organic matter using oxidizing agent like K:Cr:0- & KMnO,

REQUIREMENTS OF DRINKING WATER

It should be colouress and odourless.

It should be pleasant taste

Not turhid

Free from clissolved gases like HoS, CO: and NHs,

Free from toxic substances like Ph, Ar, Cr, and Mn salts,

Total dissolved solids should be less than 500 ppm

Free from hammful pathogenic bacteria and suspended imgpuaities.
Less alkaline in nature

pHis 6.5 - 85.

WATER TREATMENT PROCESS

WASTE WATER (OR) SEWAGE WATER TREATMENT
The main objectives of waste water teatments are,

1) to corvert harmful conporngds into harmiess compounds,

2) to eliminate the offensive smell,

3) to rerove the solid content of the sewnge,

4) to destray the disease provucing miCroorgausimes,
The sewage (or) waste witer treatment process involves the following steps,

= Preliminary Treatment
» Primary Treatment (or) Settding process
» Secondary (or) Biological meatrmerd
WTrickiing filter process
blActivated shidge process



ke THﬂ treatment
> Dis;msal of sludge

Preliminary treatment

Coarse solids & suspended impurities are removed by passing the waste water through bar
and mesh screers,

Primary treatiment (or) settling process

Greater proportion of the suspended inorganic & organic solids are removed from the
licpadl sewage by settling.

To promote quick settling coagulants like alum, ferrous sulphate are added.

These produce large gelatinows precipitates, which entrap finely divided organic matter &

settle rapidly.
o AlASO4)+ 6H:0 > 2AIOH):+ 3H:504
Secondary (or) Biological treatiment

Biodegradable organic impurities are removerd by aerohic bacteria
[t removes upto90%aof the O demanding wastes,
This is done by trickding filter (o) activated sludge process.

Trickling filter process

It is a circular temik & is filled with either coarse or crushed rock.
Sewage is sprayved over this bed by means of slowly rotating ans.

When sewage starts percolating dowrwards, microorganisms presert in the sewage will
grow on the surface of the filtering media, using organic meterial of the sewage as food
After conpletion of aerobic oxidation, the treated sewage is taken to the settling tank & the
sludge is removed

This process rermoves about 80-85% of BOD,

Activated sludge process

Activated sludge is biologically active sewage & it has a lage number of aerohic
bactenia’s, which can easily oxidise the organic imganities.

TILE sewage effluent from prirmary meatmernt is mixed with the required armourt of activated
sludge,

Thern the mixture is aerated in the aeration tank

Under these condition organic impurities of the sewage get oxidized rapidly by the
IICTOOTZANISITS.

After aeration, the sewage is taken to the sedimentation tank.

Sludge’s settle down in this tank, called activated sludee,

A portion of it was used for seeding fresh batch of the sewage.

This process removes about 90-95% of BOD.



Tertiary treatment

o The effluent is introduced into a flocculation tank, where lime is added to remove
phosphites,

« From here, the effluert is led to ammonia stipping tower, where pH is maintained to 11 &
the NH, ions is converted to gaseous NHs. _ _

» Then the effluent is allowed to pass through activated charcoal colunm, where minute
organic wastes are adsorbed by charcoal.

» Finally the effluent water is treated with disinfectant (chlorine).

Disposal of sludge

e This is the last stage in the sewage treatment.
e Sludge fonmed from different steps can be disposed by,
1) Durnping into low:lying areas '
2) Buming of sludge (incineration)
3) Durmping into the sea
4) Using it as low grade fertilizers.




SOIL POLLUTION

It may be defined as “the contamination of soil by human and natural activities which may cause
harmful effects onliving beings™.
Sources and effect of soil pollution

1. Industrial wastes
Sowgees: Pulp and paper mills, chemical indusmies, oil refineries, sugar factories, tarmenes,
textile, steel, fertilizersetc,
Effects: * Affect and alter the chemical and biological properties of soil.
*  Hazardous chemicals enter into hurman food chain from the soil and fnally lead to
serions effects,

£, Urban wastes
Sources and effects: Plastics, Glasses, metallic cans, fibers, papers, nibibers, street sweepings,
and otherdiscarded mamufactured products. These are also dangeros.

3. Agricultural practices

Sources and effectss Huge quartities of fenilizers, pesticides, herbicides, and weedicides are
added to increase the crop vield. Apart from these farm wastes, manure, sluty, are reported to
cause soil pollution

4. Radioactive pollutants

Sources and effects: These are resulting from explosions of muclear dust and radio active wastes
peretrate the soil and acourmulate there by creating land pollution

5. Biologic ents

Sources and effects: Soil gets lage quantities of uman, animal and birds excreta which
corstitute the majorsouce of land pollution by hiclosical agents.

Other Effects of Scil Pollution

Food shortage

Desertification

Decrease in the extent of agricultual land

Top s0il erosion

Excess use of inigation leads to watedogging and soil salinization
Control measures of soil pollution

« Forestry and famm practices are used to control the soil erosion

» Trees may be plarned on barren slopes

o Reducing deforestation and substituting chemical mamures by animals waste would help to
increase the soil productivity.

« Proper dumping of urmwanted matenals
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Production of natural fenilizers

Proper Hygienic condition

Public awareness

Recyeling and Rewse of wastes

Ban on Toxic chemicals like DDT, BHC etc.,

Biodegradable organic waste should be used for the gereration of hiogas.

SOLID WASTE MANAGEMENT:-
Any matenial thet is thrown away or discarded as unwarted is corsiderad as solid waste,

Types and sources of Solid waste
(i) Urban (or) nunicipal waste
Sources
Domestic waste - Food waste, Cloth, waste paper etc.
Comimercial waste — waste paper, Packing material, Can Bottle etc.
Construction waste - wood, Concrete etc,
Biomedical waste - Infectiols waste etr.
(i) Industrial waste
o Sources - Nuclear Power Plant, Chemical Indistries, Other industries like rubbish,
) pairs, dyes efc.
(ii)Hazardous waste
» Sources - Petroleum refineries, paper mils, mdioactive substance etc.
(iv)Agricultural waste
 Source- Agricultural field, famm marure ete.
Effects of Solid waste

o Due o improper disposal of municipal solid waste, biodegradable meterials undergo
decomposition It produces foul smell and hreeds vatious types of insects which cause
dangerous problers to human beings.

o Industial solid wastes affect the soil characteristics and the productivity of soils when they
are curmped on the soil.

« Toxic substance may percolate thiough the soil and contaminate the ground water.
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Control of Solid waste (or) process of Salid waste Management
Solid weste generation

'

Collection of waste

TIEIE}{I[EHI{GH

Storage

Segregation of waste

Disposal methods

'

Landfills *  Incineration *  Composting

Steps Involved
1 Reduce, Reuse, Recycling (3R)

a) Redluce the usage of raw materials:
o Usage of rew materials is reduced,
D) Reuse:
+ Refillable contaimer which is discarded after using can be reused.
o Throwing rubber g fromeycle tubes can be used again in the manufacture of
rubber bands.
¢) Recycling:
+ Reryrling of discared materials info new products.
Exangples:
i) Prepamation of new cars and bottles from old alumimum cans and glass botiles.
i)  Preparation of fuel pellets from kitchen waste,

11 Discarding wasies
« Methods: a) Land fill b) Incineration c) Composting
a) Land fll;

« Solid wastes are placed in sanitary landfill system in altemnate layers of 80 am
thickness of refuse

o Covered with selected earth fill of 20 cm thickness

» After2 or 3 years solid wastes volume shrinks by 25-30%

» Then the land is used for parks, roads, small buildings etc,
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Advantages
« Sinple and economical.
« Segregation is not required
o Landfill areas can be wsed for other purposes
o Natural resources are retained to the soil.

Disadvantages:
o Large areq is required
o  Trarsportations cost is heavy.
« Bad odors, if landfill is not propedy meanaged
o Imsecticides, pesticides should be applied at regular intervals
o Causes of fire hazards due to fonmation of methane

In this method combustible substances (rubbish, garbage, dead organisms) &
non-cominstible substances (glass, porcelain, metals) are separated first.

The cominustible waste substances are first dried in a preheater

Thenit is taken in a large incinerating fumace which incinerte about 100 to 150 tonnes per
hour

The termperaiure is maintained between 700°C to 1000°C

The left out ashes & clinkers from the fumace is further disposal by sanitary landfill
method

The heat produced in the incinerator is wsed for generation of electricity.

The non-combustible substances are left out for recyeling and reuse,

Advantages:

Require little space

Cost of transportation is not high

Safest and hygienic

Capacity 300 tormes per day and can generate SMV of power,

Disadvantages:

Capital and operating cost is high
Need skilled persons
Formation of smokes, dusts, and ashes needs further disposal.

¢) Composting:

Irithis method the bulk organic waste is comverted into fertilizer by hiological action
The separated compostable waste is dumped in underground trenches (1.5m)
Covered with earth of 20 enand left over for decormposition

Microorganism (actinonycetes) is inoduced to start decormposition

After 2 or 3 days the organic waste are destroyed by microorganism and produce heat
C omposting will happen at 75°C
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o Finally the efise can convert to powdery brown colored ododess mass called Humus
(fertilizen).
e [t cortains lots of nittogen, plants growth phosphates and other minerals.
Advantages:
Increase of water retention and ion exchange character of scil
INurmber of industrial waste can also be treated by this method
It can be used as fertilizer there by reducing the cost of disposal.
Recyeling occurs.

Disadvantages:
« Notebiodegradable materials cannot be disposed by this method
e No assured market.

R 0O TIO

It may be defined as “the discharge of waste substances into the sea resulting in ham to livirg
resources, hazards to hurman health, hindrance to fishery and impaimment of quality for use of sea

waler”,

Source of marine pollution
The main source of marne pollution are,
(i) Rivers
(i)  Catchment area where human setflements in the form of hotels industries,
agncultural activities efc.
(ifi) Ol drilling and shipments.
They are discussed as follows:

« The river passing through hig cities receive huge amournts of sewage, garbage, agricultural
discharge, pesticides and heavy metals. These all are added to sea

» Huge quantity of plastics are dumped insea

o The industial effluents are dischirged into the sea through river.

¢ The oil pollution is mainly due to petroletm and its products. For exanmle, oil enters
water from cracks of ol tankers, accidental spillage, cleaning of fuel tanks etc.

e The contarmination of marine water due to thenval power plarts, petrolewmn refineries and

mclear power reactors cases thermal pollution Thar is, they produce excess of hear and
increase the tenperature of water bodies.

Effect of Marine Pollution

« Distmh entire aquatic or marine ecosystem Oil has suffocation effect on most aquatic
animels

« So many marine hirds are affected by gastro-intestinal disoimders.

« Presence of heavy metals inmarne water affects the birds through thinning of egeshell and
tissue damage of egg,
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Oil spilling causes low body temperature in birds resulting in hypothenmia

01l filirs decreases the mate of oxygen uptake by water:

Oil pollution affect the marine fauna & flora including algae, fish, birds and invertebyates
Ol filivs inhibit photosynthesis & inhibit the growth of the plarts

Hydrocarbon & berzpyrere accumulate in fish & consumption of fish by man caise
Cancer,

Thermal Pollution may increase the temmperature of water and DO may be depleted which
causes danger.

Comnirol measures of marine pollution

Toxic pollutants from industries andd sewage water should not be discharyed in coastal
Waters,

The industial units on the coastal lines should be equipped with pollution control
instrumenis and etficient treatment facilities,

The oil pollution in the marine water has to be protected.

Runoff from norvpoint sources should be prevented to reach coastal areas.

Durmping of toxde, hazardows waste and sewage sludge should be banned

Development activities on coastal area should be minimized,

0il present in the marine water can be removed by dispersion (o) enwlsification methods.
People should be educated about manine ecosysterns and the berefits offered by them
Local commumrities must be imvolved in protecting and managing their coastal resources.
Social and economic incertives rust be offered for conserving and sustainable use of
IMarine resouIes,

NOISE POLLUTION

o [t may be defined as “the unwanted, unpleasant or disagreeable sound thit causes
discomfort for all iving beings”™. Sound intensity is measured in decibel (dB),

Types and source of noise

» Indistial noise (dilling sound, mechanical saws)

 Transport noise (bus, trucks, motors, scooters, rail traffic ete. leads to noise)

o Nejghborhood noise (Muwsical instuments, TV, VCR, Radios, telephones,
loudspeakers etc.)

« Festivals (Firecrackers chring festivals time also create the noise)

Effects of Noise pollution

This affects Twmman health, comfort and efficiency.

It causes muscles to contract leading to rervous breakdown, tension

It affects health efficiency and behavior.

l.oss of hearing due 1o excessive noise.

Impulsive noise also causes psychological and pethological disorders.

Brain is also adversely affected by loud and sudden noise & that of jet and aemo plane
noise,
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Ultrasonic sound can affect the digestive, respiratory, cardio vascular system

Rate of heart beat decrease or increase depending on the type of noise

Blood is also thickened by excessive noises

Optical system is also affected by noise pollution & lead to colour perception & loss of
night vision

Excessive sound disturs sleep and proper rest.

A sound of high decibels (about 160 dB) create headache.

Control and preventing measures

Sowgce control - acowstic treatiment to machine surface, design changes, limiting the
operational tmings and so on

Noise making rmachine should be kept in containers with sound absorhing media

Uses of sound absorhing silencers can reduce the noise by absorbing sound

Oiling - Proper oiling will rechuce the noise from the machines.

Reveptor control: Protection of the receiver by altering the work schedule, by wsing ear
plugs ete,

Planting trees on mad sides and around howses can reduce the noise pollution
Legalization can ensure that sound production is minimized at various social function
Unnecessary hom blowing should be restricted especially in vehicle congested areas.

THERMAL POLLUTION
It may be defined as the “addition of excess of undesirable heat to water that makes it harmful to
man, animal or aquatic life or otherwise causes significart departures from the normal activities
of aguatic commuities iNwater™,

Sources of thermal pollution

1. Nuclear power plants
It include diminage from hospitals, research irstitutes, muclear expeninments &
explosions, emission from miclear reactors.

They discharge lot of urnilized hear and trace of toxic radio nuclides into nearby
WaleT SITEAITS,

2. Codl fired power plants

Coal fired power plants wilize the water for cooling the conderser coil.
This plarts discharge the hot water back to the nearby lake (or) river.

It increase tervperanue of the nearby water body up to 15 C.

3. Industrial effluents

Textile, paper, pulp, sugar incustries are discharge wastes and increase heat in water.
4. Domestic sewgge
Muricipal sewage discharge inlake or iver has higher temmperature.
This increases the terrperature of water bodies and decrease the dissolved oxygen contert.

5. Hydro - electric power:
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Effects of thermal pollution

Reduction in dissolved oxygen

Increase in Toxicity

Interference with biological activities

Interference with reproduction

Direct mortality

Alter the Physical, Chermical and Biological properties of water:
Food storage for fish

Control measures of thermal pollution

» Thermal polluton is contolled by wsing the popular cooling systems like Cooling Ponds,
Spray Pondts (or) Cooling Towers. This are absorh the excess heat and cool the water.

» Recyeling of heat energy

« Maintaining the heat requirerrent process optionally hence overheating, wastage of heat,
fuel consumption ete. can be minimized

» Anmificial lakes - The heated effluents can be discharged into the lake af one end and the
watter for coaling purposes from the other end

NUCLEAR HAZARD (OR) RADIOACTIVE POLLUTION

o The physical polhmion of air, water and soil by radicactive meterials are called muclear
polhution

o The radiation hazard in the erwironment comes from ultraviolet, visible, cosmic rays &
muctowave radiation which produce genetic mutations inman

Sowrrces of Nucleor Hoonds:

Natural sources:

« Space, volcano, earthquake efc. are emits cosimic rys.
« Soil, rocks, air, water, etc. also congain ohe or more radinactive substances,
o Solar rays and radio nuclides in earth’s crust.

Man-made sources:
e  Nuclear power plants, X-rays, nuclear accidents, nuclear bombs, diagnostic kitselc,
Effects of Nuclear Hozards:
Causes delinum, convulsions & death within howrs or days with brain exposure
Eye cell die, forming cataracts with eye exposure
Vomiting, bleeding of the gums, mouth ulcers efe.
Blood vessel darmage is indicated by red spots on the skin
Nausen, vomiting & [nfection of the intestinal wall can kill weels afterwards
Unbom children are affected by mental retardation or brain damage.
Genetic dameage
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Control imeastres from Nuclear Haads:

o Nuclear devices should never be exploded in air.

« [nmiclear reactor coolants may be wsed to prevent extraneous activation products

Tightly sealed boxes & closed cycle system can be 1sed to decrease the madioactive

BITESSIONS

Poduction of radicisotopes should be minimized

Minimum rmumnber of nuclear installations should be comamissioned

Fission reactiors should be minimized

The wse of radio isotopes may be camied under jet of soll or water irstead of gaseous fonms

Wet drilling may be engiloyed along with underground drainage

Proper disposal of mdioactive waste

Use of high chimneys & ventilatiors at the working place for dispersing radio-pollutants

Nuclear devices should be exploded only inderground.

Radioactive wistes:

wiistestHLW) = They are dangerows & so comverted them into inent solids & then
huried deep into earthor stored in deep salt mines. Ex. Spent roclear fuel

Medium level wastes (MLW) = MLW are solidified & are mixed with concrete in steel dnms
before Inmied indeep mines

Low level wastes (TLW= LLW are disposed off insteel drums in concrete lined renches

ROLE OF AN INDIVIDUAL IN PREVENTION OF POLLUTION

Plant more mees

Help more in pollution prevention than pollution control

Use water, epergy and other resouaces efficienty

Purchase recyclable, recycled and ervironmentally safe products
Reduce deforestation

Remove NO from motor vehicular exhaust

Use of eco-fiendly products.

Use CFC free refrigerators

Use nanmal gas than coal

LUise maclures inwell ventilated arens

Use less polluring substances for cleaning agents, painis & other products
Increase use of renewabie resourres

Don’t use polystyrene cups that have chloro fluore carbon (CFC) which destoy
DZOTE

Use rechargeahble batteries which will rediuce metal pollution
Use orpanic mamae instead of inomzanic fertilizers

Reduce garbage by recycling & reuse

Slow population growth
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POLLUTION CASE STUDIES:-

1. BHOPAL GAS TRAGEDY:

»  Onnight of 3™ Decerber 1984 in Bhopal city of MadhyaPradesh

e At Union carhide India Ltd, which mamifactures carbonate pesticides using
metiyl isocyanate (MIC),

» Dueto failure of coolant, the reactor got exploded & 40 tors of MIC leaked
over40 sc kmarea,

Nature of MIC: It is a toxic gas, affects lungs, eyes & ciuses initation in skin
Remove oxygen from lungs & cause death

Effects in Bhopal: About 5000 cied, 1000 became hlind, 65,000
" surfered from {esyﬂrg,ﬁr&%mﬂly ardmr;tgmnmcdmu T

2. CHERNOBYL NUCLEAR DISASTER: (Nuclearpollution)

In 26™ April 1986, melt down of the Chemobyl muiclear reactor in Russia, has leaked ot
the mdicactive rays & radicactive matenials,

Effects: about 2000 persons diedd More suffered due to degeneration of cells, severe
bleeding, anaemia, skin cancer. Animals and plants was also affected more.

3. GULF WAR: (MARINE POLLUTION)

Gulf war was fought between Irag and US at a Period of 6 weeks in 1991, The
Arerican fighters dropped a lakh of bomis, and force the lag ammy to withdraw
from Kuwait. During the retreat of Iragi, they buming of 700 il wells which are
present near the sea shore and the oil from well spills out info the sea. The floati

oil oversea water neariy 80 lan long and 25 ki wade area. The buming of oil wells

contimed nealy 10 months and they released nge amounts of polhutarts like CO.
and SO info the atmosphere,

Effects

« Neary one million birds have been killed due to the il slick
 The oil slick in the sea made the desalination plants ineffective,

4. MINAMATA DISEASE :( MARINE POLLUTION)

Minameta 1s a Small hostel village in ] Chicago. The Chemical company
produces Vinyl polymer plastics and it release its efffuent into Minamata sea This
effluent contaning merciry ions which corwerted into methyl mercury, This methy
mercury is highly toxic consumed by fishes and affect lumman being through food
chain. Thi t damage central netvows system and loss nft‘isiﬂna:ﬂ]ﬁaﬁr@.
loss of muscular coordination, severe ¥ and nervous disorders,
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DISASTER MANAGEMENT
o Disaster is a situation arsing from nanwal forces where large scale disngion of
infrastructure, services, etc. causing a sedous effect on humen life, economy and
ervironmert
Types

Natural disasters — refers to those disasters that are generated by natural phenomera
Ex cyclones, floods, earthquakes, landslides, etc,

Man-made disasters — refers to the disasters resulting from meare made hazards,
Ex Accidents, pollution, fire etc.

Important disaster
Floods, FEarthquakes, Cyclones, landshides, Tsunami, Drought, e,

FLOODS

o  Whenever the magnitude of water flow exceeds the carrying cepacity of the chanmel
within its banks theextcess of water overflows on the surmoundings causes floods.
Causes of floods

« Heavy min, minfall during cyclone causes floods

e  Sudden snow melt also raises the quantity of water in streams and causes flood

« Reduction in canying capacity of the channels due to the accurmulation of sediments causes
floods,

« Deforestation, overgrazing, mining increases nunoif fromrains & hence the level of flood
[1ses

o  Sudden and excess release of impounded water behind dams

o Clearing of forests for agnculture has also increased sevenity of floods.

Efferts of Flood

« Floods cause heavy suffering to people living inlow lying areas becatse the houses and the
properties are washed away.

« Floods damage standing crops and livestock.

« Floods cause a great econormic loss and health related prollens due to widespread
contanEnation

Flood Management

o Encroachment of flood ways should be banned

« Building walls prevent spilling out the flood water over flood plairs.

» Diverting excess water through channels or canals to areas like lake, rivers where water is
not sufficient

e Build check-dams on small streams

« River- networking in the country also reduce flood

« Optical and microwave data from IRS is also used for flood management.
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» Flood forecasts and flood warming are also given by the central water comnission
« Reduction of nmoft by increasing infiltration through appropriate afforestation

CASE STUDIES
Flood in Bangladesh - 1974
o Every vear, inBangladesh, large areas are submerged during the monsoon season In
1974, flooding extended neardy one-half of the courtry and stagnated for more than one
month

« Neady 1500 pecple died in the floods and 2,80,000 people died from subsecquent disease
and starvation

o Approximately 4,50,000 houses were destroyed and a total of 35 million people have lost
their belongings due to floods.

EARTHQUAKE

An earthquake is a sudden vibration caused on the earth sirface due to the sudden
release of tremendous atoatdenergy stored in the rocks under the earth’s CIusL

Causes
1, Disequilibrium in any part of the earth cnust
2. Underground miclear testing
3. Decrease of undergronmid water level,
4. Deepwell disposal of licuid waste,

Severity of an earthquake: Generally it is measured by its magnitude on Richterscale.

Richter Scale Severity of earthquake
Less than4 Insigrificant
4-49 Minor
5-59 Damaging
6 - 6.9 Destructive
| 7-79 | Major
More than 8 Great

Effect

Darmage the settlerments and trarsport systens
Collapses houses and their shuctures

It Jalls the thousands of people

Deformation of ground surface

Tsunami
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Earthquake Management

o Darege to property and Life can be prevented by constructing earthouake resistant

» Wooden houses are prefered in earthquake prone areas as in | apan

» Selsmic hazard map should give the infonmation about the magnitude of intensity of
anticipated earthquiakes, Seismologist should analyse the pattern of micro seismicity and
indicate the possibility of occurrence of earthquales in a potertial area,

CYCLONE

« It is a meteoiwlogical process, intense depressions forming over the open ocears and
moving towartds the land. On reaching the shores, it move into the interior of the land or
along the shore lines.

« Cyclone is measured by Saffir-Simpsonscale
« The main requirement of formation of cyclone is that the sea surface temperatire is below
25" C. the tropical cyclone move like a spinning top at the speed of 10 - 30 Kmyhr,
« InlIndia cyclones orginate from Bay of Bengal. It ocows during October — December or
Apnl - May.
Effect
« The damage depends on the intersity of cyclore. The damage to human life, crops,

wads, rarsport, communications, tanks, livestock could be heavy.
« Cyclane ocourrence slows down the developmental activities of the area

Cyclone management

« Satellite images are used by metecrological departments for forecasting the weather
concitiorswhich reveal the strength and intersity of the storm

» Radar systemis used to detect the cyclone and is being used for cyclone waming,

» The exact location of cyclone at a given time can be analysed by satellite pictures,

o The effect of cyclone is decreases by planting more trees, corstruction of dams and wind
hreals,

CASE STUDY
Cyclone in Orissa - 1999

« Two eyclones in Orssa occured on 18% and 29™ of October 1999, In the comstal area of
Onissa, powerful cyclone stonm hit with a wind velocity of about 260 Kiyvhes.

» Nearly 14 of 530 districts of Onssawere in severe dameage.

o It has been reported that neardy 15millions people were affected and 90 - 95% of the crop
yvield was affected About 11,500 local schools have been damaged
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LANDSLIDES

o The moverment of earthy materials like coherent rock, mud, soil and debiis from
higher region to lower regionto gravitational pull is called landslides.

Causes

«  Moverment of heavy vehicles onthe unstable sloppy megions create landslides
« Earthquake, shocks, vibrations and cyclore create landslides

o Downhill movemert of earth is mainly caused by rain

o Soil ercsion due to surface tunoff during the rmin leads to landslides,

« Underground mining is also leads to landslides,

Effects of landslides

» It blocks mads and diverts the passage.
o Soil emosion increases,
o Sudlden landslides cause damages to houses, crops and
livestock,
o It totally damages the houses and other infrastructures,
Landslitles management
It is difficult to control the landslides. However these can be minimized by stahilizing the slope by
o Draining the swface and subsurface water.,
« Providing slope support like gabions.
» Concentrate support at the hase of slope.
« Soil stahilization is done by using quick lime.
o Improving cultivation in the sloppy region which restricts the soil etosion
o Unloading of the upper paits of the slope.

CASE STUDY
Landslides in UP - 1998

De to landslide in Malpa village, pithoragarh district UP, on 18" Auvgust 1998, nealy 180
pecple including 60 kailash - Mansarovar pilgnims and eight [ndo - Tibet Border police
personnel were killed,

TSUNAMI

A tsunami is alarge wave that Is penerared in a water body when the seafloor is defonmed by
seismic activity, This activity displaces the overlying water in the ocean
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Causes of tsunarmi
o Seismic activities like earthquales, landslides, volcanic emuptions, explosions, can generate
tSUnan.
» Deformation of the sea floor due to the moverment of plates,

Concept of Tsunami

o A tsunami is not a single wave Int a series of waves like the ordinary waves which
We 5ee ONSes.

Effects on Tsunami

o Tsunam attacks mostly the coastlines, causing devastating property, damage and loss of
life,

e Tsunami can kill lot of human beings, livestock’s.

« Tsumami may also spread lot of water bome diseases.

Tsunami Management

» Earthquakes under the water are moritored by sensors on the floor of the sea.

» The sersors send the information of floating buoys on the surface, whenever they detect
any changes in pressure of the sea

» The information is then relayed to satellites, which passes it onto the earth stations.

« Finally the country make the people alent theowgh the media to take all necessary
precaumons,

Inportant questions

1. CAUSES (OR SOURCES), EFFECTS, REMEDIAL MEASURES (CONTROL) OF

o AR POLLUTION,

» WATER POLLUTION,

» SOIL POLLUTION,

» THERMAL POLLUTION.

NOISE POLLUTION.

MARINE POLLUTION AND

NUCLEAR POLLUTION.

SOLID WASTE MANAGEMENT (MUNICIPAL SOLID WASTE],

ROLE OF INDIVIDUAL FOR THE PREVENTION OF POLLUTION.

POLLUTION CASE STUDIES.

WHAT 1S AN EARTHQUAKE? ENUMERATE ITS EFFECTS. WHAT MEASLURES SHOLILD BE TAKEN TO
MITIGATE THIS DISASTER?

B, WHAT IS FLOOD? DISCUSS THE CAUSES, EFFECTS AND CONTROL MEASURES OF FLOOD,

Wl ks 8

7. WRITE SHORT NOTE ON (I} LANDSLIDE (I} CYCLONE.
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UNIT 11 NATURAL RESOURCES

Natural resowrces ae the sourees which are wsefuld to man or can be trarsformed into a useful
product,
Types of Natural Resource

1. Renewable Resoures
2. Norrrenewable Resources

Renewable Resources

Resourees that are capable of being regenerated by ecological processes withina reasonable time
period are called renewable resowrces,
Examples : Soil, Water, Air, Nanmal vegetation etc,

Nan-renewable Resources

Resources that are not capable of being regenerated by ecological processes are called nonr
renewvaibie resounees.

Examples : Minerals, Coal, Oil, Natwal gas ete.

MAJOR NATURAL RESOURCES

Forest resources,  Water resources,  Food resources,  Mineral resources,
Energy resources and  Land resources.

FOREST RESOURCES

« Forests are one of the most importan renewable nanual resources on this earth
o About one-third of the world's land surface is covered with forest.

TYPES OF FORESTS

1) Evergreen forests
2} Deciduous forests
3) C oniferons forests

Evergreen forests
Fourd in the equatorial regions, where the termperature & rainfall is very high

Due to heavy rainfall throughout the year these forests are evergreen
Exanple: The silent valley in Kerala
Irmportant trees ; Tealk, rosewood.

Decicduous forests
» These forests are of 2 types,

1) Tropical deciduous forests
2) Temperate deciduoms forests



Tropical deciduous forests

» Found inthe tropical monsoon

« They receive only seasonal minfall & hence they shed their leaves during the summer
SEsOn.

« [miportant trees : Teak, sandalwood

Temperate deciduous forests
o Due to severe winter with heavy snowfall the trees shed their leaves just before the winger
SEES0IL
Coniferous forests
o The snow slides down the sloping sides of the trees.

» The needle typed leaves preserve the moistune,
o [mporant trees; Pine tree, spruce ee,

FUNCTIONS OF FORESTS

Forests are habitats to millions of plants, animals & wildlife.

They recycle mitwater & remove pollutants fromair.

They control water cuality & quantity.

They moderate termperature & weather and help to maintain huamicity.,
They prevent soil erosion & perform watershed functions.

o They promote tounism & contribute aesthetic beatty,

USES (OR) BENEFITS OF FORESTS
= Commerdial uses
S.No. Narre of the Products Uses
1. Forests supgly wood Used as fuel.
2. Forests supply wood for various industries | Used as raw materials as pulp, paper, timberetc.,
3 Forests supply minor forest products Gives products like gurs, resins, dyes, efc.,
4. Mary plarts These are wtilized in preparing medicines
- & diugs.
B Forest produces vanety of animal products | Gives Honey, ivory, etc.,
6. Many forest lands are used for Mining, grazing, recreation & fordams,
~ Ecological uses
«  Production of oxygen
» Reducing global warming
» Sl corservation
» Regulation of hydmlogical cycle
= Pollution moderzators

Wildlife hahitat




~ Assthetic value

«  Tribal wtilize bamboo & wild grass for erecting the huts to reside & for meking other
product like mats, basket, cots, etc.,

«  Some of the forest plants are used as food by the tibal people

» Touristic value

»  Ecotounism provides a growing income for those who have facilitated it
« Several countries are now attracting the towdsts,

OVER EXPLOITATION OF FOREST:

« Due to overpopulation, the forest matenials like food, medicine, shelter, wood & fuel are
not sufficient to meet the people’s demand. Hence exploitation of forest increases day by

day.

Reason for over exploifrtion in Indice
 InIndia forest area required to maintain good ecological balance is 33% it at presert is
only 22% there. Hence over exploitation of forest occur:
Centses of over exploitation:
« Increasing agricultural production
« Increasing industral activites
« Increase in demand of wood resourees
E ffects of over exploitation:
Led to migration of the fammers
Erwvironment darmage 1s heavy
Tropical forests are destroyed very fasdy
Cotmtless plants and animal species are endimgered
Manne population will go into extinction
Dumping of wastes into land, water, & &ris a severe problem,

DEFORESTATION

Deforestation means destiiction or removal of forests due to natural or an-made
activities,
Deforestation in Indicc
« Deforestation is a continuous process inIndia
» About 1.3 hectares of forest land has beenlost,
« The presence of waste land is a sign of deforestation inIndia




Cautses of Deforestation

Developmental projects  (Ex) Big dams, hydroelectric projects, road construction efc.
Mining operations (Ex) Mica, coal, manganese, limestone etc,
Raw matetials forinchetties (Ex) for making boxes, firniture s, pliwoad,
Match boxes, pulp etc.
4. Fuel requirerments  (Ex) Both nral & tribal population depend on jorests for fuel

5. Shifting cultivation - Replacement of natural forest ecosystem lead to loss of plants

9 fa

& animal species
6. Forest Fires - Due to hurnan interruption & increase in tenperature forest fire
happens often nowadiys
Effects or Consequences of deforestation:

1. Global Warmning
Cutting & buming of forest trees increase CO; content inatmosphere,
This causes global warming and depletion of ozone layer.

2. Soil evosion
Forest trees act as natural bander to rechoce the wind velocity & reduce soil erosion
Deforestation causes soil eosion, floods, landslides, and drought

3. Loss of genetic diversity o _ ‘
The destruction of our forest destroys the genetic diversity on earth which provides food &
medicines for entireworid

4. Loss of Biodiversity
When plants do not exdst, animals that depend on them for food & habitat become extinct.

5. Loss of Food grains
[ue to soil erosion, the countries loose the food grairs.

6. Flood & land slides
Frequent floods, landslides in hilly areas and wind speed are heavy,

7. Unengployment Problers
People living around forest areas losses their livelihood

Preventive meastaes of conseruation of forests

Planting trees to replace the cut down trees

Use of wood for fuel should be discouraged

Controlling forest pest by spraying pesticides using acroplanes
Controlling forest fire by modem techniques

4



Controlling over grazing by cattle

Discouraging migration of tribal people by the government.
Conducting education & awareness programimes

Stict imglermentation of law of Torest conservation act

» Casestudies
Deforestation in the Himalaya region
Deforestation in Himalaya region, involves clearing of nanmal forests and plantation of
monoculires like eucalypius, camacdulensis ete. Due to this, nument cycling has become
poor and the soil is losing their fertility. Thus the enfire west Khasihill, Himalayas,
Ladakh, Garbwal are now facing the serious probiers of deforestation
Disappedaring Tea gardens in Chhota Nagpar

Deforestation activities in the hilly region of Chhota Nagpur declines the rainfall to such an
extent that tea-garders are disappeared from the region

TIMBER EXTRACTION

Due to population growth & lack of altemative fuels, people living nearby forest area are mosty
using wood as foel,

Uses of timber

1) The timber is used as raw materials for vanous wood based indistries like paper,
fumiture, efc.,
2) Used for various developmental activities like railways, boats, road construction etc.,
Consequences (or) effects of timber extraction
1) Lange scale timber extraction causes deforestation
2) Soil erosion loss of fertility, landslides & loss of biodiversity.

3) Loss of tribal culture & extinction of tribal people.
4) Reduoces the thickness of the forest.

Inclian scenario

= InIndia, industries consume about 28 million cwnis/'vear of wood
«  But, armual forest growth is only about 12 million cumis/year

MINING

« Mining is the process of extracting mineral resources & fossil fuels like coal from the
eanth,

« These deposits are found in the forest region & any operation of mining will naturally
affect the forest.

o Mining operation requires removal of vegetation along with undedying soil mantle,



Types of mining

a) Surface mining - Extraction of minerals or fossil fuels from shallow deposits.

b) Undergroumd mining — Extraction of minerals or fossil fuels from deep deposits.
Steps involved in mining

a) Exploration (irvestigation & searching of minerals)

b) Development

c) Exploitation (extraction of minerals)

d) Ore processing (separation of ore)

e) Extraction & punification of minerals

Effects of mining

» Mining activity not only destroys trees, it also polhutes Soil, Water & Airwith heavy
metal toxins that are almost impossible to remove.

o Destruction of natural habitat at the mine & waste disposal sites,

» e to contimuows removal of minerals, forest covers, the trenches are formed on the

prourel, leading to water logeed area, which in tum contaminates the ground water.

During mining operations, the viluations are developed, which leads to earthouake.

Noise pollution is ancther major problem from mining operations,

Mining reduces the shape & size of the forest areas.

Landslides may also occur as a result of continuous mining in forest area,

Pollution of sunface & grovnd water rescurees due to the discharge of waste minerals in

Wwaller

« Migration of fribal people from mining areas to other areas for searching land & food

DAMS & THEIR EFFECTS ON FORESTS & TRIBAL PEOPLE:

o Dams are the massive artificial structures built across the river (o create a reservoir
in order to store water for many heneficial purpose.

» However, these danes ae also resporsible for the destruction of vast areas of forest &
chs]ﬂal:enﬁttuﬂnc.alpm;ie

» India has more than 1600 large dams.

States Nuenber of Dams

Maharastia Moare than 600 dams
Ggarat Mare than 250 dams
Maehya Praclesh Mare than 130 dans

 Tehn damis the highest built across the niver Bhagirathi in the state of Uttaranchal.
Effects of dam on forest:
1) Thowsands of hectares of forest are cleared for iver villey projects.

2) Forestis also cleared for residential, office, buildings, storing materials,
laying roads etc.



3) Hydroelectric projects also have led to widespread loss of forest in recent years.

4) Dam corstruction kills wild animels & aguatic life,

5) Hydmelectric projects provide opportunities for the spread of water home diseases,

6) The big niver velley projects also conse water logging which Ieads to salinity & intum
recluces the fertility of the land.

= Exanrples

¥ Narmada sagar project : submerzed 3.5 lakh hectares of forest comprising teak &
bamboo trees,

v Telri dam: submerged 1000 hectares of forest affecting about 430 species of plants.

2) The displacerent & cultural change affects the tribal people both mentally & physically.
They do not accommodate the modem food habits & life styles.

3) Tnbal people are ill-treated by the modem society.

4) Many of the displaced people were not recognized & resettled or compersated,

5) Tribal people's culture are totally

6) Generally, the hody conditions of the tribal people will not suit with the new areas &
hence they will be affected by many diseases.

WATER RESOURCES

o Water is an important corstituent of all the living beings.

« All organisivs are made up of mostly by water,
Examples :

o Atree is made up of 60% by weight of water.,
o Animals are rade up of 50-65% of water,

Forms of water:
o Water exists in 3 phases, solid Hguid & gas.
» [tis cimulated in accomdance with the hydological cycle.
HYDROLOGICAL CYCLE
Evaporation
« Heat energy from the sum constantly causes evaporation from all the water surfaces,
« Ocears, nivers, streaims, lakes, ponds & the surfaces of terrestiial organisms lose water
de to evaporation
» The evaporated water in the form of water vapour fonms clouds,
C ondensation & precipitation
e Thewater in the gaseous formn (water vapor) now gets condensed by means of
condensation
« Once water conderses, it is pulled into the ground by gravity.
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o The process by which the condersed water falls to the earth is known as precipitation
(rainfall).

Transpirtion & respiration:
. HEMMHMMM&MWM@MMMM
& this process Isranspiration
» Animals & plarts break down sugars and produce energy with liberation of CO, & H,0
isTespiration
» Thus the process of evaporation, condensation & transpiration is called hydrological

Distribution of water resources

« About 97.4% by volurme of water is found in oceans & is too salty and carmot be used for

drinking, imigation, inchstrial purposes.

« (f the remaining 2.6% of fresh water, most of which is locked up inice orin deep
ground water:

o  Thus only about 0.014% of the carth’s total volume of water is casily available to us as
usable ground water.



Types of fresh water resources
e  Freshwater resources may be hroadly classified into 2 types.
» Surface water

»  Underground water

Surface water
o The water, which is coming out directly through precipitation & does not percolate down
into the ground or does not retum to the atmosphere by evaporation, is known as surface
water.
« The water stored on the surface of earth is called surface water.
Standing water bodies
Lakes - Contairs lesser amount of dissolved minerals, but the quantity of organic matter is very
high
Reservoirs — larger than lakes,
Estuaries — they are deltas formed at the mouth of rivers, where they join the ocean
Flowing water bodies
o The water which oniginates from the point of precipitation & flows in streans & rivers
are called flowing water bodies,

« They cany sedimentary materials & dissolved rinerls.



Under Ground Water

» The water which is found available deep inthe ground due to percolation of surface warer
is called indergroumd water.

» [tis the major source of water.

o [tis pure & used for dl purpose in the world

Types of undergromyd water systems
Aquifer

o A layer of highly penmeable rock containing water is called an agquifer.
Examples :

a) Layers of sand & gravel are good aquifers (have good permeahility).
b) Clay & crystalline mcks are not good acuifers (have poor penmealility).

o Aquifers are of 2 types,
Unconfined acuifers
« Formed when water collects over a less permeahle rock or compact clay.
» They are recharged by water percolating down from the above sirface through permeable
material.
Confined acuifers

« Formed when water collects over a impenmeable rock.

» [t15 sandwiched between 2 layers of impermeable mock,
. Tl*eym&mctmgedurﬂ}'mﬂmm&htﬁmﬂfamufautmmﬂflmﬂmia:e.

Uses of water
o The water is used mainly for 2 types of uses
Consunptive use
« Here water is cormpletely utilized and it is not reused
Example : in domestic application
Nor-consumptive use
« Here water is not conpletely wtilized and it is reused,
Example : Hydropower plant
Other important uses of water
 Domestic murposes like drnking, cooldng, bathing, washing, etc.,
» Commerial purposes like hotels, theatres, educational Institutions, offices, eic.,

o Imigational purposes like agriculture. About 60-70% of the fresh water is metll‘nr
imgation,
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20-30% of the total fresh water is used for so many industrial operations like refineries,

& steel, paper & pulp industries.

Water is very essential for the sustenance of all the living organisms.
Water also play a key role in sculpting the earth’s surface, moderating climate & diluting

pollutans,
« Water is universal and cheap coolant
OVER UTILIZATION OF WATER:
Decrease of Reasor: (@) Incrensed usage of ground water: (b) Inadequate rainfal]
Growd water: (¢) Construction activities reduces the area for percolation of rainwater
Growod When the groundwarer withdramal is more than recharge rate, the sediments in the aquifer
subsidence: get compacted, which results in sinking of overlaying land surface. This process is known as
ground,
Problens: @) Stuchiral damage in butldings
1) Fracture in pipes
c) Reversing flow of canals & tidal flooding
Lowering of Over utilization of ground witer in arid and semi-arid regions for agnculture disturhs the
Water talle; state of ecuilibrium of the reservoir (disturd the Iydrological cycle) in the region
This canses the following problems.

» Lowenng of water table

«  Decreased pressure of water changes the speed & direction of water flow,
Intrusion of o Over-exploitation of ground water leard to rapid intrusion of salt water from the sea
salt water: « Water cannot be used for dninking & agricultures,
Earthquake & | Over wilization of ground water leads to earthaquake, landslides & famine.
laneSlides:
Dningupofuells  «  As aresult of over utilization of ground water, the level of ground water getting

depleted at ronch faster rates than they can be regemerated.

o This leads to drying up of dug wells & bore wells,

Pollution of water:|  « 'Water containing nitrogen as nitate fertilizer, percolates rapidly into ground &

get polluted
» Water becomes unsuitable for potable when nitrate concentration exceeds 45 megs/lit.

DAMS — BENEFITS AND PROBLEMS

Dars are built across the river in omder to store water for,
» lmigation
» Hydmelectric power generation &
« Flood contiol

11




Benefits of dams

1) Used to control the flood

2) Used to store the main water

3) Fordiverting part or all of the water fromnver into a channel
4) Drinking & agricultural 1ses

5) Generate electricity

6) Used for recreational prrposes

7) Navigation & Fishery can be developed in the dam areas.

8) Morally to recharge the ground water,

Problems of constructing dams
Upstream problens

1) Displacement of tribal people

2) Loss of non-forest land

3) Loss of forests, flora & fauna

4) Landslips, sedimentation & siltation ocours

5) Stagnation & water logging amund reservoins retads plant growth

6) Breeding of vectors & spread of vector-bome diseases.

7) Reservoir induced seismicity (RIS) causes earthouakes,

8) Navigation & acuaculture activities can be developed in the dam area,

Downstream problens
1) Water logging & salinity due to over imigation
2) Reduced water flow & silt deposition in rivers
3) Salt water inbrusion at river mouth
4) Since the sediments canying nutrients get deposited in the reservoir, the fertility of the
land along the nver gets reduced
5) Sometimes due to stuctural defects the dammey  collapse suddenly & destroy mery

living organisme.

MINERAL RESOURCES

« Minerals are naturally occurring substances having definite chemical composition
& physical properties.

» Ores are minerals or combination of minerals from which useful substances, such as
metals, can be profitably extracted & used for manufacture.

Formation of mineral deposits
Mineral deposits are fonmed due to,
« Biological decornposition of dead animals & onganic matters,
» The concentration of minerals during cooling of molten rock (lava from volcano).

« Evaporation of sea water.
o Oxidationrecuction reaction irside the earth

12



Classification of mineral resources
U.5. Geological Survey divides mineral resources into 3 categories,

1) Identified resources — location, existence, quantity & cquality of these minerml resources are
known by the direct geological evidence & measimements.

2) Uneliscovered resources — these mineral resources are assumed to exist on the hasis of
peological knowledge & theory but their specific locations, quality & quantity are unknown

3) Reserves — these mineral resources are identified resources, fromwhich a usable minerals can
be extracted profitably.

Uses and Exploitation
The important uses of minerals are as follows,

1) Development of industrial plants & machinery - Ex {ton, aluminium copper, etc.,
2) Construction, housing, settlements — Ex: iron, aluminium, nickel, ete,,
3) Generation of energy - Ex coal, lignite, wanium etc.,
4) Designing of defense eqpuipiments, weapons, ormaments.
5) Agricultural purposes, as fertilizers, seed dressings & fungicides
Ex zinebh : containing zine, maneb : corfaining menganese
6) Jewelry - Ex gold, silver, platimum & diamond
7) Making of alloys for various purposes - phosphorites
8) Commumnication purposes - Ex telephone wires, ca]:ies, electionic devices.

4) Medicinal purposes, particularly in ayurvedic system - sulphur pyrites,
ENVIRONMENTAL EFFECTS OF EXTRACTING MINERAL RESOURCES:

rnewn & « Topsoil & vegetation are removed from nining areas,

defacing of landscape |« De-vegetation leads to severe ecological losses.

Grotndwater » Mining pollutes the ground water,

contamination o  Sulphur present inmany ores, is converted into sulphuic acid by microbial
action

« Hence water becomes acidic,
o Some heavy metals also leach into ground water,

Surface water « The drainage of acid mine often contarminates the neadby streans & lakes.

Pollution They acidic water is harmful to many aquatic life.

« Radioactive substances like Uranium also contaminate the surface water and
kill the acpuiatic animals.
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Airpollution

* Smelting & masting done to purify the retal causes air pollution &
affects the neary vegetation

=The SPM (suspended particulate matter) like Arsenic, cadmium, lead
ete. contarninate the atmosphere & affects public health

Subsidence of Lands | Tt is mainly associated with underground mining, subsidence of mining results in

cracks in houses, tilting of buildings, bending of rail tracks etc.

Effects of over exploitation of mineral resources
1) Rapid depletion of mineral deposits.
2) Wastage & dissemination of mineral deposis.
3 Causes enwirommental pollution
4) Needs heavy energy requirement.
Management of mineral resources

1) Re-use & Re-cycling of the metals

2)

Eco-friendly mining technology

3) Search for new deposit,

4)

Modermization of the mining industies

5) Efficient use & protection of mineral resources.
6) The grade ores can be better ufilized by using miciohial - leaching technicues.

CASE STUDIES

Mining & cuarrying in Udaipur
v About 200 open cast mining & quarrying centres are in Udapur
«  Of these 100 mining & quanying centres are illegal & irvolved in stone rmining
¥ Nealy 150 tormes of explosives are used per morth in blasting of

v

mines & cuarry, which pollute the air, soil & water.
This blasting activity adversely affects imigation & wildlife,

Mining in Sariska Tiger Reserve in Aravalli range

v

W
v

The Aravalli range is spread in the North-west India covering Gujorat, Rajasthan,
Haryana & Delhi.

The hill region is very rich in biodiversity as well as mineral resources.

The Saniska Tiger Reserve, in Aravalli range, is very rich in wildlife & has enormous
mineral reserves like quartzite, mardile & granite,

Mining operations around these reserves has made many areas permanenily infertile &
hanen

The Supreme Court has directed the centre & state governiment of Rajasthan to ensure
that all mining activities within the series should be stopped

But still some illegal mining is in progress,
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Quarrying thorium & uranivam in Kanyakumeari district
v Indian Rare Earths Comporation is quanying sands, which is enriched with warium &
thoriumm, near the sea shore in Manali, KK district
v It leads to loss of many cocome plantation & sea shore beauty,

FOOD RESOURCES

« Food is an esseriial requirement for the van survival,
o The main components of food are carbolydrates, fats, proteins, minerals & vitamins,
« Historically lumars have dependent on 3 systerrs for their food supply,

1) Croplands - It mostly produces grains. It provide about 76%: of world's tood
Ex rice, wheat, maize, bariey, sugarcane, efc,,
2) Rangelands - Produces food from the grazing livestock. It provide 17% of world’s food
Ex meat, milk, fruits, etc.,

3) Oceans — Supply 7% of world’s food.  EX fish, prawn, crah, et

Majar Food Resources

o FEwven though the earth is provided with more than 1000°s of edible plants & animals,
only 15 plants & 8 terrestrial animal species supply 90% of our global intake of calores.

o Rice wheat & meize are the mgjor grains which provide more than 50% of the caloties
pecple consume.

WORLD FOOD PROBLEMS:

The vanious factors caused for world food problems are given below

» Population growth

o Lack of cultivable land

» Soil erosion water logging, salinity and water pollution also affect the agnoultural
productvity.

« Indeveloping countries, whanization deteriorates the agricultural lands.

o Fewfood grains like Rice, Wheat, Com, Maize and few vegetables like Potato, Canmt,
Tomato, ete, are the major food for all the people over the world Hence the food problem
anses,

o Human activities degrade the carth’s net productivity which leads to lood problems.

Nutritional Problems in developing nations
Under Nutrition (or) Under Nourished

o People who cannot receive enough calories (food) o meet their basic energy needs then
they are called under nowrished,

« Under nowishment leads to mental retardation and infectiows diseases like measles and
diamhea
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Malnutrition (or) Malnourished

» People who receive enough calories but not specific essential nutrients like Proteins,
Minetals, Vitamins, Iron and lodine then they are called Malmintion (or) Malnourished

» Deficiency of nurition leads to several diseases.

» Thus chronically under nourished and malnourished people are affected by vanous
disease and too weak to work (or) think cleary.

Over nutrition (or) Over nourished (arises in developed C ountries)
» People who consume food in excess of their nutritional requirerment are over nourished,
o They are afected by problems of obesity. Diets high in fat, sugar and salt may lead to
hlood pressure, heart problens and diabetes.

CHANGES CAUSED BY AGRICULTURE AND OVERGRAZING

o Indesert and grass land regiors where ainfall is insufficient to support crop production,
So the langd is used for srezing,
¢ The luge population of livestock needs more grazing lands.

OVERGRAZING
The process of eating vegetation without giving any chance for its regeneration is called
OVErgrazing,
Effects (or) Impacts of overgrazing
» Land degradation
o Soil erosion
» Loss of useful species
AGRICULTURE
Agniculture is an art, science and industry of managing the growth of plants and animeals for
hurmen use.
Types
(i)  Troditional agriculture
(i)  Modem agriculture (or) industialized agriculture
Traditions] agricul
o [timvolves asmall plot, simple tools, swurface water, organic fertilizers and a mixture of
CIOPS.
o Itis very nearer to natural condition which leads to low production.

Effects of Traditional agriculture

« Deforestation
« Soil emosion
« Depletion mitnents
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Modem agriculture
It makes use of hybrid seeds of single crop veriety, high - tech equipment’s, lot of fertilizers,
pesticides and water to produce large amount of single crops.
C CTS OF MO GRIC
1. Problems in using Fertilizers:
Micromutrient imbalanoe:
« Chemical fertilizers used in modem agriculture fields contain niogen,

phosphorus and potassium(NPE)
» Excess of fertilizers used in fields causes micrormiment imbalance.

Blue Baby syndrome:

« Nitmogenous fertilizers used in fields, contaminate the ground water,

« This increase nitrate content in water.

« When the nitrate concentration exceeds 25 mg/lit, they cause seriows health problem
called “Blue Baby syndrome™

e This disease affects infants & leads to death

Eutrophication:

o A large proportionof N & P fertilizers used in fields is washed off by nunoff water and
reaches the water bodies, causes over noumishmernt of the lakes. This process is known as
Eutrophication

« Eumophication leads lakes to get atacked by algal blooms,

« Since life timme of algal bloons are less they die quickly and pollute water, which intum
affect the aruatic life.

2. Problems in using pesticides:
o Inorderto improve the crop yield, lot of pesticides are used in agriculture.
I’ El- F r ] i
« Sulphur, arsenic, lead or mercury are ised to kill the pests.
« DDT (Dichlorodiphenyltrichloromethane) is used to kill the pests,

Although these pesticides protect our crops from huge losses due to pests, they
produce munber of side effects. They are as follows
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Death of non-tooget organiss
o Insecticides not only kill the target species, they also kill the non-target species,
which are useful to us,
Producing newpests:
» Some pest species survive even after the pesticide spray; they are immune & are
called super pests.
Bio-magnification:
« Many pesticides are non-biodegradable & keep on concenirating in food chain
o« This process is called lio- magrification which is hamful to the hurman beings.
Risk of concer:
« Itdirectly acts as carcinogens and it indirectly suppress the immume system
Quality of ant ideal pest
Onideal pesticides roust kill only the target species
It musst be a blodegradable
Should not produce new pests and any toxic pesticide vapour
Excessive pesticides should not be wsed
Chlonnated & organophosphate pesticides are hazardous & they should not be used

3. Water logging:
« Water logging is the land where water stamd for most of the year
Canises of Winter logging:
o Excessive water supply to the croplands,
« Heavy rain
» Poordrinage.
o Poor imigation managerment
Effects (or) Problems of water logging:
« Pore-voids inthe soil get filled with water and the soil air gets depleted
S, the roots of the plants don't get adequate air for respiration
» So, mechanical strength of the soil decreases and crop yield falls.
Remexy:
Preventing excessive Inigation
Preventing water-logging by Sub-surface drainage technology
Management of drainage lines for efficient water flow.
Increase the deep moting vegetation for greater utilization of water from the soil.
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4. Salinity:
o  Water evaporation leaves behind a thin Layer of salts in the topsoil. This process of
accurmulation of salts is called salinity of soil.
» Salire soils are due to Sodium chloride, calcium chlonde, magnesium chloride, sodiam
sulphate, sodium bicarbonates & sodium carbonates,
« The pH of the water exceeds 8,

Problems (or) Effects of salinity

» Due to salinity the soil becomes alkaline and crop yield decreases.
o Pollution of ground water due to increase intotal dissolved solids.

Remedy:

The salt deposit is removed by flushing them by good quality water.
Salt water is flushed out by using subrsunface drainage system
Reduce the use of synthetic fentilizers,

Effective recharging of soil for longer periods which is used to reduce salt content of the
soil.

CASE STUDIES

Water logging and Salinity in Haryana and R ajasthan
e Inoduction of canal frrigation in Harvana State resulted in rse in water - table
followed by water logging and salinity in many agricultural lands causing huge economic
losses & a result of decrease incop productivity.
» Similaly Rajasthan has also suffered badly due to the higgest imgation project, “Indira
Gandhi Canal Project™, Which corwerts a big area into water soaled waste Laxl

Pesticides in Delhi

« It has been reported in Delhi, that the high accumulation of pesticides and DDT in the
body of mothers causes pemature deliveries or low birth weight infants or death of
many children,

Pesticide in Pepsi and Coca-Cola

« Food certre for Scence and Enwviromnent (CSE), India, has reported that Pepsi and
Coca-Cola companies are selling soft drinls with pesticide content 30 — 40 times higher
than European Union (EU) guidelines permit. This damage the nervous system

ENERGY RESOURCES
Energy

Energy may be detined as, “any property, which can be converted into work
(On

Enecrgy 1s defined as, “the capacity to do work”
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Growing Energy Needs

» Energy is essential to all noman societies,

o Developmental activities inagrculture, industry, mining, trarsportation and lighting are
all need energy.

o  With the demands of growing population, the world is facing fnther energy deficit

« Ourlife style is also changing from a sinple way of life to a heanous life style.

» At present 95% of the comimercial energy is available only from the fossil fuels like coal,
oil, and natural gas, They are not going to last for many more years,

» So, the growing population and developmental activities requires more amourt of energy.

TYPES OF ENERGY RESOURCES

There are two types

1. Renewable Energy Resources
2. Non- Rerewable Energy Resources

RENEWABLE ENERGY RESOURCES:

Definition:
« They are natural resources which can be regenerated continuously,
o They canbe used again and again in an endless manner.

Exanpless  Solarenergy, Wind energy, Ocean erergy, Tidal energy, wood ete.
SOLAR ENERGY:
« The Energy that we get directly from the sum is called solarenergy
Methods of Harvesting Solar Energy
()  Solarcells (or) photovoltaic cells (or) PV cells

o Solarcells consist of a p-type semiconductor and netype semi-conductor

o They are inclose contact with each other.

» When the solar rays fall on the top layer of p-type semi-conductor, the electons
from the valence band get promoted to the conduction hand and cross the p-n
junction into n-type semi-conductor.

o Thus potential difference produced between two lavers causes flow of
electrons (Le. anelectiic oument)
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Uses
« Usedincalculators, electonic watches, Street lights, water pumps to run radios and
TVs. '

(i)  Solar Battery
» Large munber of solar cells is connected in series to form a solar battery.
« Solar battery produce more electricity which is enough to run water purp,
1o runstreet-light, etc.,
» They are used in remote areas where conventional electricity supply is a
problem
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(iii)  Solar heat collectors
« Solar heat collectors consist of natural matenals like stones, bricks, (or) matenals
like glass.
o They can absorb heat during the day time and release it slowly at raght.

Uses
o Usedincold places, where houses are kept in hot condition using solar heat collectors,

(v  Solar water heater
It consists of
e Aninsulated box inside of which is painted with black pair.
» Provided with a glass lid to receive and store solar heat.
e Imside the box it has black painted copper coil, which heats the cold water.
» Thenflows out info a storage tank.
» Fromthe storage tank water is then supplied through pipes.

They are noise & pollution free
Solarwater heaters, coolers reguire no fuels
Solar cells can be used in remote & isolated forest & hilly regions.
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WIND ENERGY
o  Moving airis called wind
o Energy recovered from the force of the wind is called wind energy.
« The energy possessed by wind is because of its high speed
o The wind energy is hamessed by making use of wind mills.
Methods of Harvesting wind energy
(a) Wind Mills
« The strike of wind on the blades of the wind mill motates it continuousty.
» The rotational motion of the hlade drives machines like water pump, flour mills, elecinic
generators etc.

(h) Wind farms

Wind farm consists of large mumber of wind mills .
» The wind fanms produce a large amount of electncity.

C ondlitions
The minimum speed required for satisactary workdng of a wind generator s 15 knyhr

Advantages
It does not cause ary air pollution and it is very cheap.
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OCEAN ENERGY
« Italso wsed for generating energy in the following ways.
(i)  Tidal energy (or) Tidal power

Ocean tides, produced by gravitational forces of sun and moon, cortain epormous
amount of energy.

o The “high tide” and “low tide™ refer to the nise and fall of water in the OCEANS.
« The tidal energy can be hamessed by constructing a tidal hamrage,

o Duning high tide, the sea-water which flow into the reservoir of the banage,
Totates the turhine, which intum procuces electricity by mtating the generators.

o  Dhming low tide, when the sea level is low, the sea water stored in the banage
Teservoir is allowed to flow into the sea and again rotates the turkine,

Significance of tidal energy:
« Do not require lage areas.
« Pollution free energy source.
e Nofuel is used
o Does not produce any westes,

({i) Ocean thermal energy (OTE)

. 'mmmmmmmmlmscmmmmﬂmm
wsed o gererate electricity.

24



o The energy available due to the difference in ternperature of water is called ocean
Condition
The temmperature difference should be of 20°C or more between surface water and deeperwater,
Process

e The warm surface water of ocean is used to boil a low boiling liquid like armonia
o The high vapour pressiure thus produced tums the turbine of the generator and generates
lectricty,

Significence; OTE is Contiruous, renewable, pollution free, used to produce H;.
(iii) Geo-thermal Energy
¢ The energy hamessed from high termperature & pressure present inside the earth is
called geothenmal energy.
1. Natural geysers

« Insome places, the hot water (or) steam comes from the ground through cracks

lﬂrﬁﬁjdgqrm

» Insome places, we can drill a hole up to the hot region & make the hot water to
mush out through the pipe with very high pressure.

« Thus, the hot water (o) steam coming out from the natural (o) artificial geysers is
allowed to mtatethe turbine of a generator to produce electricity. |
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Significance:
» Power generation is higher than solar & wind energies.
e Canbe brought on line quickly.
o Used for direct uses such as hot water bath, resorts, aquacilture, greenhotses.

BIOMASS ENERGY
« Biomess is the organic matter, produced by plarts oranimals, used as source of energy.
« Most of the hiomass is bumed directly for heating, cooling and mdistrial pumposes.
Ex Wood, crop residues, seeds, cattle dung, sewage, agricultural wastes,
(a) Biogas
« Mixture of methane, carbondioxide, hydrogen sulphide, ete.
« It contains about 65% of methane gas as a major constituent
« Blogas is obtained by the anaerobic fermentation of animal dung or plant
wastes inthe presence of water,

(b) Bio fuels : Biofuels are the fuels, obtained hy the fermentation of hiomass.
Exanples:

(1) Ethanol : Easily produced fiom the sugarcane. [ts calonfic value is less than petrol, and
produces much less heat than petrol.

(ii)Methanol : obtained from ethanol or sugar-containing plants. Its calonfic value is also
too low than gasoline and diesel,

(iii)Gasohel = Gasohol is a mixture of ethanol + gasoline.

(c) Hydrogen Fuel
« Hydrogen can be produced by thermal dissociation or photaolysis or electrolysis of
Water,
o [t possesses high calonfic value.
o [t is non-polluting, because the comibustion product is water,
2H, *+ 0;—>2H,0 + 150K]
Disacvontages of Inwdrogen fuel
1. Hyrhogenis highly inflammable and explosive in nafure

2. Safe handling is required
3. Itis difficult to store and transport.
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NON-RENEABLE ENERGY RESOURCES
e Ithas accumulated in nature over a long time and cannot be renewed when exhausted
« Ex Coal, Petroleumn, LPG, Natwal gas etc.
(i) Coal
o Coal is asolid fossil fuel formed inseveral stages.

s [tis subjected to intense heat and pressure over millions of years.
Various stages of coal |
Wood ----—Peat ------ —Lignite —--—Bituminous coal -----— Anthracite
1. When coal is It it produces CO, causes global warming
2. Coal contairs impunities like S and N, it produces toxic gases during

(i)  Petrolewn
« Petmoleum or crude oil is a thick liquic consists of more than hindreds of combustible
hydrocarbors and smll amourt S, O, N as impurities,

Occurrence
« Petioleummwas formed by the deconmposition of dead animals and plants, thetwere buried
under lake and ocean at high temperature and pressure for millions of years

Fractional distillati
« Hydrmocarhons are separated by fractioning the crude oil.

i



(iii) LPG (Liquefied Petroleum Gas)

« The petioleum gas, converted into liguid under high pressure is LPG

o LPG is coloress and odorless gas.

« [nning bottling some mercaptans is added, to detect leakage of LPG from the cviinder,

(ivy  Natural Gas
« Mixture of 50-90% methane and small amownt of other hydrocarbons.

o Its calonific value ranges from 12,000-14,000 k-cal /e
(i) Dry gas = the natural gas + lower hydrocarbons like methane and ethare, is called

dry gas.
(ii) Wet gas = natural gas + higher hydocarbors like propane, butane along with
methane is called wet gas,

NUCLEAR ENERGY

« Dr H Bhabha is the father of muclear reaction
e India has 10 mxlear reactors, which produce 2% of India's electnicity.

{a) Nuclear Fission
e Heavier mucleus is split into lighter nucled, on bormbardment by fast moving neutrons, and
alarge amowunt of energy is released
Ex Fissionof U233

e When U232 mcleus is hit by a thermal neutron, it undenzoes the following

reaction with the release of 3 neutrons,
1

. c_|gU2'-E gl —— s ;q';;Eﬂm + -5||5,I"-':193 + 3{|.I'I[ + Energy

« Each of the above 3 neutrons strikes another U23° nucleus causing (3x3) 9 subsequent
reactions.

» These 9 reactions further give nse to (3x9) 27 eactiors.

 This process of propagation of the reaction by multiplication in threes at each fission is
called chain reaction.

Fission reaction of U237 i given below,

U™ + oot = — sBa™ + 3Kr® + 300" + Evergy

28



[l il =
rn l".. _,---“'--HI = _E'E, ey | {'\-_o--:'
i LY -F'__.-—' i -

(, J—=w23s5 —— (2 <% > Lo ““___:H ]
e “ta S
it | £
-\“"‘1_
g E- - <
R i {g -1

Nuclear fissiorechain reaction

(b) Nuclear fusion:
Lighter nucleuses are cormbined together at extrermely high temperatures to form
heavier nucleus anda large amourt of energy is released

| 2
Ex: Fusion of \H
2
TwoH (Deterium) atoms may fuse to form heliumat 1 billion’c withthe
release of large amourt of energy. :
H + kH; —  JHe +energy
H+H —  -He +qn +enegy
Nuclear power of India
Tarapur (Maharashtra),
Rarapratap Sagar (Rajasthar)

Kalpakkam (Tamil Nadu)
Narora (U.P),

USES OF ALTERNATE (RENEWARBLE) ENERGY RESOURCES (OR)
NEED OF ALTERNATE (RENEWABLE) ENERGY RESOURCES
1. It protect the enwimomment from pollution

+ Radicactive pellutants released from ruclear power plant are highly dangerous, The
radioactive waste also recuires large land or aquatic area which can cause harnmful

effects to luman beings and aquatic life respectively.

o In thermal power plant, buming of coal, wood, oil efc., produces smoke which
calses respiratory and digestive problers which leads to lunegs, stormach and eve

chseases. After uming, disposal of fly ash requires large ash ponds,

« All the problems are solved by using altemative energy resources like Wind energy,

Tidal energy, Geothenmal energy, Hydmelectric power station, efc.
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Hydroelectric power project does not upset the ecology.

Altermative energy resources reduce the production cost, It is also continuously availahle
and the energy can be drevwn at any time.,

[t causes very less ervirommental i

Fossil fuels are nor-renewable energy resources which are replaced by solar energy.
Useless waste materials 1ike food waste, wood, crop residues carde dung, sewage waste,
etr., are converted into useful biogas. This process reduces the pollution and also gives
pollution less useful product.

7. Thus, nonrconventional energy Tesowrtes are essentially required

@

@ U g

CASE STUDIES
Wind energy in India

» India has generating 1200 Mw electricity using wind energy.
o The largest wind farm of our country is near Kanyakumen in Tamil Nadu which
generates 380 Mw electricity.

Hytdrogen-fuel cell car
o  General motor cormpeny of china discovered the experimental cars, which nmon
electric motors fueled by hydrogen and oxygen
« This car produces no emission, only water droplets and water vapour come out of the
exhaist pipe.
ENERGY CONSERVATION PROCESSES
« [t]s the process of changing energy from one form to another.

o  Energy source -—-------see-- -—  Energy conversion =-—s-sesem--- —+ useful Energy
« Examples for different energy conversion
_Energy Sources _Types of Energy Energy after conversion
Hydro (water) Potertial Energy Kinetic energy — Electrical
Wind, Hydmo Kinetic Energy Electrical Energy
Geothenmel, Ocean - Thenmal Energy Mechanical Energy —
Thenmal Electrical Energy
Solar Raciant Erergy Thermal Energy — Electrical
Energy.

ANAEROBIC DIGESTION

« Itis aseries of hiological processes in wiich micro-arganisims break down hiodegradable

mederials in the alsence of oxyeen

« The end of the product is hio-gas,

« Arnaerobic digestion is used to convent livestock marnure, municipal waste water, solids
food waste, high strength industrial waste water and resicuals, fats oils and greases into
bic-gas.
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Steps involved in anaerobic digestion

Step: T Hydrolysis

=  Breakdown the insoluble crganic polymers to soluble materials such as carbohydrztes
and rrake them available for bactena

Step: 1T Acidogenesis
o Acidogenic bacteria convert the sugars and amino acids into carbon dioxide, hydogen,
ammonia and orgaric acids.

Step: 111 Acetogenesis
» The organic acids are converted into acetic acid along with additional ammonia,
Tydrogen and carbon dioxide by the acetogenic bacteria.

Step: IV Methanogenesis
« Finally, the above products are corverted info methane and carbon dioxide by
Biomass thacteria) Biomas (bactera) Biomass (bactera)
[ Cabo | [ 1 f v / 3\
hydrates | |
G (HOL) || Aceticadd | |
: | | Biogas
protein .- : | (CH,and
| |1 | (Hy), Carbon b Y | C0 |
; F | (CT,), .| (), Carbon |
3 attyacds | | | Ammnonia | | | dioxide (CO} | |
| ) | /N R 3
HYDROLISIS FERMENTATION ~ ACETOGENESIS METHANOGENESIS
Fermentative bacteria Acetogenic bacteric  Methanogenic bacteri
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BIO-G

Bio-gas is a mixture of vadows gases formed by the anaerobic deeradation of biclogical matter

(cow cung) in the absence of free oxygen
Compaosition of Bio-gas
Cornpound B
Methare 50-70
(Carbon dioxide 25-50
Nitrogen 010
Hydmgen 0-1
Hydiogen Sulphice 0-3
Oxyzen ]
Production of Bio-gas

« Bio-gas is poduced in a hio-gas plant.

Construction

o Bio-gas plant consists of a well like underground tank (called digester) covered with

dome shaped roof with gas cut let pipe.

« The dome of the digester acts a gas holder.
« Onthe left hand side of the digester there is a sloping inlet chamber through which

cartle chmg + water sluy is infroduced.

«  Onthe dght hand side, there is a outlet chamber, through which spent dung sluny gets

collected
Waorling

Shuy (animal dung + water) is fed into the digester through the inlet chamber.

It is left for about two months for fenmentation

Anaerobic micro-organisims are responsible for this action

As a result of anaerohic fermentation, bio-gas is collected in the dome,

When sufficient amount of hio-gas is collected in the dome, it exerts a large pressure on
the sluny and this in rum forces the spent sluny to the over flow tank through the outlet
charmber.

Once the bic-gas plant starts functioning, more and maore shamy may be fed into the
dligester to get continuous supply of bio-gas.
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« Bio-gas is used for cooking food and heating water,
o Used to nn engire,

« Used as an illuminant in villages

« Used for aming tube-well and water pumg-set engines.

e Ttalso used ingas turbines and fuel cells for producing electricity.

LAND RESOURCES
Land as a resource

« Land is the most mportant and valuable resowrces for mankind and it provide food,
filwes, wood medicine and other biological materials needed for foodl

e Soil present in the land provides the variows minerals for plants growth which supports
the life supporting systems,

» The land resources are classified o renewable resources, because it is continuously
regenerated by ranwal process at a very slow rate. But, if the mate of esion is faster

than the rate of renewal, then the land resource becomes a non-renewable resource.

Uses of land

Keeping effective hiodiversity
Food production

Mirerzal deposits and ground water
Wet lands
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Ivigation

Inchstmal production

Biogeochemical cycle, waste distribution and disposal
Infrastructure developmernt like houses, buildirgs, dametc.

LAND (SOIL) DEGRADATION

« [t is defined as any change in the land that reduces its quality and productivity,
» [tis also defined as deterioration of soil or loss of fertility of soil.

Cause of land degradation
(i)  Population

o Increase in population increases the pressure on the limited land resourves for the
production of food, fuel wood ete. So, the soil gets desraded due to over

exploitation

(i)  Ubanization

(iii)  Toincrease the crop productivity excessive fertilizers and pesticides are used which
leads to pollution of land.

(iv)  Increase in food procduction leads to mutvient depletion in the top soil.

(V) disposal of industiial waste, Water-logging, soil erosion, salinization also cause land
tegradation

Effect of land (soil) degradation

Decrease in the quality of soil texture and soil stracture,

Loss of soil fertility and net productivity.

Lass of economy and biodiversity,

Increase in salinity and water logging,

Desartification

SOIL EROSION
o [tis defined as the removal of top fertile soil from one place to another.
Types of soil erosion

Normal erosion: gradual removal of top soil by the natral processes. Rate of emsion s
slow.

Accelerated erosion: it is mainly due to man-made activities, The rate of erosion is faster
than the rate formation of soil,

C auses of Soil erosion

« Deforestation without reforestation

o  Overgrazing of cattle,
« Surface mining without land reclamation
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Poor imgation technigues.

Lancslides also cause soil emsion

Corstruction of devel opimental projects also removes the vegetal cover which leacds
to soil erosion

Water affects soil erosion in the form of rain, nvoff, rapid flow etc,

Wind is also canrying away the fine particles of soil and creates the soil erosion

Effects of Soil erosion

Loss of top soil

Soil loss its ahility to hold water and sedimens.

Tramsported sediments pollute the water and affects the acuatic life,
Decrease the crop productivity.

Control measure

Minimizing the effects of rainfall impact on the soil swface.

Minimizing the volume or velocity of navoff water,
Reforestation

DESERTIFICATION

It is the progressive destruction or degradation of existing vegetation cover from the
land swunface to form desert.

C auses of desertification

Deforestation

Mining and Quanying

Overgrazing

Climate change (failure of monsoon, drought, flood etc.)

Pollution

Desettification is identified by de-vegetation, loss of veeetal covers, depletion of
eroumnd water, salinization and severe soil erosion,

Effects of desertification

Increase in surface nunofT and stream discharge,

Reduction of water infiltration and ground water recharge.
Reduction of soil fertility,

Around 600 million people are threatened by desertification

MAN-INDUCED LANDSLIDES

Landslides are the process of downward movermert of a part of land portion on
arother land portion
It oocurs mainly inthe hill regiors.,
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o [If the landslides occur due to man-made activities such as mining, construction of
carms, Toads, rilway track etc., then the landslides are called man-incduced
landklides.

C auses of landslides

Over-exploitation of groundwater

Improper mining operation and its abandonment.

Corstruction of dams on faulty plans

Improper bortder mad slopes

Deforestation

Improper corstruction of small hydropower plants in hilly regions,
Turreling of tremsport and water ways.

Large scale disposal of hazardous waste,

Removal of vegetation

Effects of landslides

Loss of hahitat and biodiversity

Large scale destruction of vegetation

Increase the turdlity of nearbry water sowrres and rechucing the land productivity.
Destruction of commumication links.

Loss of Infrastructure and econony.

ROLE OF INDIVIDUAL IN CONSERVATION OF NATURAL RESOURCES:
1.Conservation of energy

Tum off lights, fans and other appliances when not in use.

Dry the clothes insum irstead of drier

Use solar cooker for cooking food on sunty days and will cut down LPG expenses.
Grow trees and climbers near the houses and get a cool hreeze and shade. This will
cut off electricity charges on coolers and A/C

Ride hicycle or just walk instead of wsing your car or scooter.

o Always use pressure cooker,

2.Consevvation of water:
» Use minimumwater for all domestic purpose
o  Check for water leaks in pipes & toilets & repair them propedy
» Reuse the soapy water after washing clothes for washing courtyards, dive ways etc,
o Use ddp imgation to improve indgation efficiency & reduce evaporation
« The waste water from kitchen, bath fub can be used for watering the plarts
« Build mimwater harvesting systemin your home
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3.Conservation of soil:
« Grow plants, trees & grass which bind the soil & prevert its erosion
o Don't imgate the plants using strong flow of water, as 1t will wash off the top soil
» Soil erosion can be preverted by the use of sprinkling imigation
o Use green memee in the garden, which will protect the soil
o Use mixed cropping, so that specific soil miments will not get depleted
e While comstructing the house don't uproot the trees

4.Consenvation of food resourves:
« Eat minimum amourt of food, avoid over eating,
o Don't waste the food, instead give it to someone before getting Spoiled
« Cook only required amownt of food
e Don’t cook food Unnecessanly
e Don't store large amounts of food graims & protect them from insects.

5. Consenvation of forest:

 Use non-timber products
o Plant more trees & protect them
o Grassing, fishing must be controlled

» Minimize the use of papers & fuel wood
o Avoid developmental work like dam, moad and corstruction in forest aveas,

EQUITABLE USE OF RESOURCES FOR SUSTAINABLE LIFE STYLES
« Fruity means faimess or principles of justice.
» Eruitable use of resowares is a concept which deals with the rational use of mesourres

between man’s resource requirement and availability.
Sustainable development

« Sustainable developmert is the development of health environment without damaging the
raneal resources and it must be available for the fuiure generation

Unsustainable development
« Ursistainable development is the degradation of the etwironment due to over ufilization
and over exploitation of the ratural resources,
C anses for unsustamalility

« Major reason for unststainability is the difference between developed nations and
developing nation
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(i)  Indeveloping natiors, due to over populatdon and low income, they consumes 100
low natural resources

(i)  Indeveloped counmes, due to low population and more income they consume more
ratural resources,

» Hence, it is necessary to redismibute the productive assets with In nation and couniry.
Tools for sustainable development

» Inomer o achieve sustainable life styies,

() Itis essential to equally distribute the natural resources and income to everyone in order
to meet the hasic needs.

(b} The developed countries should minimize their natural resources consumption and
provide the excess resources to poor courtiies,

(c) Providing incentives and assistance for development of poor nation

o So that the differences between poor and rich countries will be rechaced and which will
also lead to sustainable development.

CONFLICTS OVER WATER:
o Due to increase in population and decrease inwater resources, conflicts over
watelr stat.

1. Conflicts through use:
o  Unequal distribution of water led to inter-state or intemational disputes.

Examples:
@ International conflicts:

o India & Paldstan fight to water from the Indus,
o [ran& Iraqfight for water from Shatt-al-Arab water
« India & Bangladesh fight for Bhrameapuna dver

o Mixico & USA fight over Colorado river,
b. National Conflicts:

« Sharing of Cavery water problem between Kamatalka & Tamilnadu
o Sharng of Krishna water problem between Kamataka & Andhra Pradesh
o Sharng of Sinweni water problem between Tamilnadu & kerala

2. Construction of Dams/Power stations:

» Forhydoelectric power generation, dans built across the fivers, initiates conflict
between the states,
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3. Conflict through pollution:

» Rivers & Lakes are used for electricity, shipping & for industrial purpose.

« Disposal of waste water & industrial waste decrease the quality of water & causes
pollution

» Thus the problem of cleanirg the water takes on an intermational conflict,

CASE STUDY

CONFLICTS ON INDIAN RIVER:

« InIndia most of the rivers are polluted, mainly because of direct inflow of untreated
Sewage.

Examples:

Damodkr river — 1t 15 the most polluted river, canying 43 industries dischanges/
Yamama river—: 19,000 cubic meters of Water containing DIDT denvatives are
charmped in the dver.

Ganga river — 1000 cubic meters of polluted water from 68 industrics arc
discharged in the rver,

Pertyar river — The River is dying due to mining of 4.37.000 tonnes of sand
everyday & become salty due to intrusion of sea water

Swrivapaavam river — 34 tanneries located around this river contaminate drinking water, &
make soil unfit for agriculture.

Thameoparni river — Cortinous brick making on its bank has corverted the river info rud
poals.

CAVERY WATER DISPUTE:

o Itis animportant conflict between Tamil Nadu and Kamataka

o Tamil Nadu occupying in dowrstream region of the river, wants water-use regulated in
the upstream. But the upstream state Kamataka refuses to do so.

e The Cauvery water dispute Tribunal set up on 2™ June 1990, directed Kamataka

10 ersure 205 TMCF of water to Mettur dam every Y ear.
WATER CONFLICTS IN THE MIDDLE EAST :

In Ethiopia, Sudan & Egypt

o Three nver basins, that is, the Jordan, the Tigris-Euphrates and the Nile, are the shaved
water resources by the Middle East countries.

» FEthiopia controls 80% of the Nile™s flow and plans to increase it
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o Sudanis also oying to divert more water

« Egypt, is badly affected on except, which is more or less a desert, a thin stnp of imgated
cropland along the river Nile,

o The population of Egypt is likely to double in the next 15 - 20 years, thereby water crisis
increases,

DROUGHT
 Drought is nothing bur scarcity of water, which occurs due to inadequate rainfall, late
amival of raire and excessive withdrawal of ground water.
» Thus the lack of water for the nommal needs of agriculture, livestock, industry or human
population meay be termed as a drought.
o Diought is understood from dry weather, which persists long enough to produce a serious
hydrological imbalance, leading to damage of plants, animals and horan life,

Types of drought
Diought are classified into four types
1. Meteorological drought
2. Hydrological drought
3. Agricultural drought
4. Soclo-economic dought
Meteorological drought
« [t ocours when the total amowunt of rainfall is less than 75% of the nommal mintall. This
throught will be severe if the rainfall is less than 50% of the nonmal rainfall,

Hydrological drought
o It occurs when the total amowunt of rainfall is less than the average rainfall. 1tis genevally
associated with reduction of statistical average of water reserves available in source such
as acquifers, lake and reservoirs,
Agricultural drought
« This ocours due to the shortage as well as the timing of overall rinfall, which intum
rechuce the ground water and reservoir levels, soil moisture. Agricultural drought affects

the cropped plants
Socio-economic drought

e [t occws due to rechuction in the availahility of food and social security of the people in
the affected areqs. Socio-econoimic drovught leads to famine,
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C auses of drought

o When annual rainfall is below nomal and less than evaporztion, drought is created

» High population is also another cause for drought. Population growth leads to poor land
e and malkes the situation worse,

o [riensive cropping pattemn and over exploitation of scarce water resources through dug
well or bore well to get high productivity has converted drought prone areas into desert.

» Deforestation leacls to desertification and drouglht too,

Effects of drought
e Dimught causes lnmger, malnutrition and scarcity of dinking water and also changes the
ruality of water.
Reduce the crop productivity and adversely affects human and livestock population
It leadks to desertification
It leads to degradation of natural resourves.
It leads migration of people and urbanization,

Drought management
« Indigenous knowledge in control of drought and desertification is very useful for dealing
with the prollerns,
Rain water harvesting method is tsed to corserve more water and to control diought,
To improve the ground water level in drough area,
Use modermn imigation techmique to conserve the water,
Afforestation activities also improve the potential of water in drought area
Use mixed crop which minimize the risks of crop failures in dry area

IMPORTANT UNIVERSITY QUESTIONS

Describe the canses, effects and prevention measures of deforestation.
Discuss the uses and effects of over-utilization of surface and ground water sources,
Disciss the effects of dam on forest and tribal people.

Discuss the benefit and problems of dam construction (merits and demerits of dam)
What are the changes caused by agriculture and overgrazing?

(OR) Explain the adverse enwironmental inpacts of modemn agriculture.

(OR) White notes on use and effect of fertilizers and pesticides.
Discuss the environmental effects of extracting and using of mineral resources.
Write shart notes on (i) world food problems (ii) water logging and salinity.
Disciss the production of biogas. Mention its uses.

What are renewable resources? Explain the methods of harnessing the wind and solar
ENeETgy.

10. Briefly discuss the needs for alternative energy resources.

11, What is land degradation? Discuss the causes and effects of land degradation

N el A

ol e
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12. What is soil erosion? Discuss the causes and effects of soil erosion

13. What is desertification? Discuss the causes and effects of desertification,

14. White short notes on man-induced landslide

15. Explain in detail the role of an individual in conservation of natural resources.
16. Discuss the impact of mining on erwimomment and nrman health

17. Wirite short notes on (i) drought (ii) water conflict.
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UNIT IV SOCIAL ISSUES AND ENVIRONMENT

INTRODUCTION

About 16% of world population lives in India but ondy 2.4% of land area is available.
More popuilation, more naniral resoirces are corsumed. Hence there is a heavy pressure
on the natural resowrces including land

An average Indian corsumes a much lower amowt of resources than a person in the
developing world

Gireen revolution of 1960°s could meet India’s growing demand for food, but there are
recogrized soil health problems like deficiency of nicronufrients, organic nutter, soil
salinity & damage of soil structure,

There is a need to develop & modemize the technologies without losing our sound
raditional values & practices,

FROM UNSUSTAINABLE DEVELOPMENT TO SUSTAINABLE DEVELOPMENT

o Sustainable development is defined as, “mecting the needs of the present without

compromising the ability of future generations to meet their own needs™,
True sustainable developrent aims at optimum use of natural resources with

Sustainable development is multi-dimensional concept aiming at benefits derived from the
interactions between soctety, econony & emironment




Aspects of sustainable development

Inter-generational equity

It states that we should hand over safe, healthy & resourceful erwvironment to our future
gereration

Intra-generational ety

It state that the techmological development of nch countiies should support the
economic growth of poor courtries and helps to inprove their wealth,

Approaches for sustainable development
» Developing appropriate technology
[t is the one, which is locally adaptable, eco-friendly, resource efficient and
culturally suitable, Tt uses less resource and produces mininm waste.

» Reduce reuse, recycle [3R] approach

It insists optimum use of natmal resources, wsing it again and again instead of
throwing it on the waste land or water and recyding meaterial into finther products it
reduces pressume on owr nanmal Tesources and reduces waste generation and
polligion

» Providing environmental education and muireness
By providing environmental ecucation and awareness, the thinking and attitude of
people towartks our earth and the enviromment can be changed.

o  Consumption of renewable resources
In ovder to attain the sustainability, it is very essential to consture the renewable
TesoUITes.

« Conservation of non-renewnble resources - corserved by recycling and reusing
o Population control. - To contol population by adagting modem technicues,

URBAN PROBLEMS RELATED TO ENERGY
Urbanization is the movement of huanan popudation from nod areas to wban areas for the
wont of better education, conwrumication, health, enmployment, etc.

C auses of urbanization

Since cities are the main centers of economic growth, trade, transportation, education,
medical facilities & enploynent nral people moves o cities.



Urban sprawl

o About 50% of the world population lives inurban avea & people from nural area is
moving to cities for employment.

o  Thus the urban growth is so fast & it is difficult to accommodate all their facilities within
alimited area,

o As aresult there is spreading of the cities into sulb-wrban or ol areas,

« This phenomencn is known as wrban sproml,

Energyd . ree

v Indeveloping counines, uhan growth is very fast & pollution is uncontrollable,

v When compared to nwal people, whan people consume a lot of energy & matenals &
generate a lot of waste.

¥ This is because urban people have a higher standard of life & their lifestyle demands
ITOTe eNETEY LIgRIS.

« Residential & comumercial lightings.,

» Transportation including motor cyde, car & public tansport

«  Modem lifestyle using a larpe mumber of electncal gadgets in everyday life.

«  Industies wsing alage proportion of energy.

« Contol and prevertion of pollution needs more energy,

Thus due to high population growth and high energy demanding activities, the udban problems
related to energy are much more magnified as compared to the nural population

Solution for urban energy problem
1. Urban people may use public trarsport instead of using motor cycles & cars,
2) Energy corsurmption rmust be minimized in all aspects.
3) Use of energy efficient techrnlogy.
4) Use of solar energy & wind eneryy,
5) Imposing strict laws, penalties & ensrgy audit.

WATER CONSERVATION
o The process of saving water for funee utilization is known as water corsemvation

Need for water conservation

» Thoughthe resowurces of water are more, the quality and reliahility are not high due
to changes in ervironmental factors.

« Better lifestyles need more water.

« Asthe population increases, the requirernent of water is also Incrense,
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o Deforestation decreases annual rinfall.
« Over exploitation of ground water leads to drought
« Apnicultural and industmal activities require more Weter:

Strategies of water conservation

The following strategies (measiures) can be adopted for corservation of water.

Reducing evaporation losses
« Evaporation of water in lumid region can be rechiced by placing honzorntal bamers of
asphalt below the soll surface, which increases the water availability & crop yield,

Reducing irrigation losses
« Sprinkding imigation & dnp imgation conserves water by 30-40%.
« Growing hyluid crop varieties, which recuire less water,
« Inigation ineady moming or later evering reduces evaporation losses,

Re-use of water

» Treated waste water can be used for fert-imigation
«  Grey water from washings, bathmoons, etc., may be used for washing cars, watering
gardens, efc.

Preventing wastage of water
e Closing the taps when not inuse,
« Repairing ary leakage from pipes.
o Using snall capacity of taps.
Decreasing run-off losses
» Run-off on most of the soils can be reduced by allowing most of the water to infiltrate
into the soil. This can be done by wsing contour cultivation or temace farming,

Avoid discharge of sewage
The discharge of sewage into nanural water resources should be prevented as much as possible,

METHODS OF WATER CONSERVATION

There are so many methods available for water conservation, of which the following are
important methods

1) Rairnwater harvesting
2) Watershed managemment



RAIN WATER HARVESTING:
It is technique of captuning & storing of raimvater for fntherutilization

Need jecti rain woter

To meet the increasing demands of water:

To raise the water table by recharging the ground water.

To reduce ground water contamination from the intrusion of saline water.
To recluce the surface run off loss & soil erosion

To increase in hydo static pressure to stop land subsidence,

To minimize water crisis & water conflicts

Concept of rainwater harvesting
« Rainweter harvesting involves collecting water that falls an the moof of howse during rmin
stons & passing it through PV C or alurminium pipe to a nearby covered storage urit.

Method (or) type of Rain water Harvesting
» The most common method of mirwater harvesting is roof top mirater harvesting.
[ rainwater ha ing

o In this method rainwater is collected from the roof of the huilding & is stored in the
ground for funme use,

o Itis thelow cost & effective technicpe,

¢ The mimwater from the top of the mwofs, mad surfaces, play grounds, open lands is
diverted into the surface tank or recharge pits thiough a delivery system

« This can be used to recharge underground aquifers by diverting the water from stored
watter to dug-well or bore wells,

« Here the pit base is filled with stones and sand, which serves as a sand filler,




Adveantges of Rain water Harvesting :

» Reduces the use of current for pumping water
« Reduce the effect of drought

» [Increase the water level inwell

« Rise inground water level

«  Minimise soil emsion & flood hazads

« Upgrading the social & erwironmental statis
« Funure generation is assured of water,

WATER SHED MANAGEMENT
Watershed (or) Drainage basin

«  Watershed is defined as the land area from which weter drvins under the influence of
gravity into a streaan, lake, resenvoir or other body of sunface water.

Watershed management

«  The management of rainfall and resultant nmoff is called witershed management.
« [talso involves conservation, regeneration & proper use of water,

Factors affecting watershed

o The watersheds are found to be degraded due to uncontrolled, unplanned & wrscientific
land use activities,

o Overgmzing, deforestation, mining, corstruction activities also affect & degrade
variows watersheds.

» Dioughty climates also affect the watershed

Need (or) Objectives of watershed managerment

1) To minimize the risks of floods, droughts & landslides.

2) Fordevelopmental activities like domestic water supply, imigation, hydropower
generation, etc,,

3) To generate Iuge enployment opporfunities in the backwartd rain-fed areas to ensupe

secunty.

4) To pmomote social forestry & horticuliural activity on all suitable areas of land,

5) To protect the soil from erosion by nnofT,

6) To raise the groundwater level,

C oncept of watershed management

Watershed is not a techmology Intt a concept which integrates corstruction managerment &
budgeting of rairwvater through simple but discrete hydrological units,



Watershed management technicues

Inwatershed management, vanious civil structures were constructed o improve groundwater
storage,

1) Trenches (Pits) : Trenches were dug at equal intervals to inprove groundwater storage.

2) Earthern dam (or) Stone embankment : To check the ninvof T water, earthen dam must
ke corstructed in the catchment area

3) Farmpond : It canbe built to irprove water storage capacity of  the catchmernt area

4) Underground barriers (Dykes) : It should be built along the nullahs to raise the water
table,

Maintenance of watersherd (or) components of integrated watershed management

1) Water harvesting — Proper storage of water in watershed is done with provisions that the
water can be used in dry seasons inlow minfall areas.

2) Afforestation & Agroforestry - help to prevent soil erosion and retention of moisture in
watershed areas.

3) Reducing soil erosion - Tenacing, bunding, contour croping, stiip cropping etc., are
used to minmize soil etosion and nmoff on the slopes of watersheds.

4) Scientific mining & quarTying - minimizing the destructive effects of mining in

watershed areas.

) Public participation - People's co-operation is essential for watershed managerert.

Minimizing livestock population - Livestock population present in the summournding

villages of the watershed should be rechuced,
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RESETTLEMENT AND REHABILITATION OF PEOPLE

« Resettlement is simple relocation or displacement of human population. This
process does not focus on their future welfare.

» Rehahilitation is defined as the process of replacing the lost economic assets,
safeguard enployment, provide safe land for building, repair damaged
infrastructures, etc.,

« Rehabilitation involves making the system to work again by allowing the system to
fimction normally.

« Resetlement & rehahilitation is one of the most serous problems cawsed by the
developmental activities.

» Though the developmental project raises the quality & standard of living of the pecple,
thete is over exploitation of natural resowrces & degradation of the etwironment.

« Hesides this, the native people are directly affectecl



It includes corstruction of dars, mining, mads, airports, etc. This activities causes
large scale displacement of local people from their home and loss of their traditional
profession or occupation

Dams in India : In our country, a mumber of hig and medium dams have been
corstructed under different valley projects. The most important soclal corsequences
was the displacement of millions of tribal people from their land to urban areas as

redugees,

Exanple:

Hirakund danx it has displaced more than 20,000 people residing in about 250
villages,
Tehri Dam it has displaced more than 10,000 residents of Telui town

Due to Disaster:

Natural disaster: It includes earthequake, Qoods, drovghts, landslides, volcanic

Enrionsetc,
Manmade disaster: It includes Industrial accidents, ruclear accidents, dam bursts

etc.

i iowt initicti

These include national park, sanctusry, forest reserves, hiosphere Teserveetc.

Rehahilitation issues

In Inclia, most of the displacements have resulted due to land recquirements by the
governiment using Land Aceuisition Act, 1897,

Tribal are usually the most affected among the displaced, who are already very poar.
Displacernent flrther increases their poverty by losing home, land, jobs, food
SECUNTY efc.

Break up of families is an inportant social issue,

Evenif the tiibal get cash conpersation, they ave not familiar with the merket policies &

rends

Loss of identity & loss of the intimete 1ink between the people & the erwironmert is one

of the hig losses,
Mariages, social and cultural functions, their folk-songs, dances and activities vanish
with their displacerrent



Rehahilitation policy

1) The extent of dameage & suffering that the proposed project would cause should be
studied & ascertained before stating the project.

2) The rehahilitation & resettlement work should be a part of the project & all those affected
should be rehabilitared before the commencemert of the project.

3) The people should be rehahilitated on “minimum dislocation basis™, by choosing adjacent
areas,

4) The extent of rehabilitation should meet the ends of social justice & halanced

developmert.

CASE STUDIES
SARDOR SAROVAR DAM

« River Nammada flows thiough Madhya Pradesh, Maharashita and Giujarat and merges in
Arabian sea The Sardor Sarovar Dam is situated in the Nammada Valley.

Issue

o  As aresult of construction of dam, about 573 villages consisting 10 lakh people would be
homeless and 45,000 hectares of forest and 2,00,000 hectares of cultivated lands would

be submerged in Maharashir
o The affected tribal people must be given adequate compersation in the form of land, jobs,
cash compensation, etc. and care should be taken to improve their quality of their life.

TEHRI DAM PROJECT

» It corstiucted across the rivers Bhagimathi and Bhilanganga, close to the Gashwal town of
Tehnd. The dam would subimerge nearly 100 villages, including Tehui, a historical village,
85,600 families will have relocated

PONG DAM

« It is constructed on Beas River in Himachal Pradesh and Punjah. The water is utilized to
imigate Rajasthan Therefore, Rajasthan agreed to provide land w the outsides in the area
of Indira Gandhi Canal.

o Out of 30,000 families uprooted due to Pong Dam, only 16,000 were considered eligible
for allotment, as there were only bonafide cultivators.

ROLE OF NON-GOVERNMENTAL ORGANIZATION (NGO)

o Nomrgovermment organization is a people’s orgamzation which is working for the
protection of the environment.

« Voluntary organizations help the govermment in local envimommental issues & interact at
grass oot level,




To protect erwironment resources and their economical use.

To organize courses like lectures, seminars,

To create irformational matenals like newsletters, hiochuoees, booklets, articles and
videos.

To analyses and monitor the resources independently.

To proteet the rights ol the citizens to a healthy environment and the consumer’s nghts to
clean ervironmert,

To keep vigil in the surmounding area, well, river, lake, land and air against pollution and
reporting to state board/central board,

To conduct sanmpling and analysis of well or iver water to establish its quality,

To publish the notified restricted areas where industries, industrial operations should not
be camied ouL

Some important NGO's in India

The NGO, “mahila mandads”. crcate swareness among the Wommen in remmote villages by
educating & helping them to become healthy & economically self-dependent.

Kerala Sastra Sahitya Parishad, Centre for Science & Environiment (CSE), The repoit as
per CSE on penmissible limits of pesticides in the cola drinks sensitized the public all
over the courtry.

Bombay Natural History Society (BNHS), Madras Naturalists Society (MNS), Chennai,
World Wide Fund for Nature (WWFE), India are somme of the NGOs taldng mary steps for
the erwironmental protection & health

Centre for Environmental Education (CEE), Ahmadabad,

Ervirommental Society of India, Chandigarh

Centre for Himalayan Enwvirorment and Development, Chamoli,

Onissa Environmental Society (OES), Bhuvaneswar.

Society for Corservation of Forest and Wild life, Pure.

ENVIRONMENTAL ETHICS

Erwironmental ethics refers to the issues, principles and guidelines relating m Iuman
interactions with their erviromment.

[t also means that efforts st be taken to protect an environment & to maintain its
stability from the hazardous chenteal pollutants.

Functions of environment

It is life supporting medium for all organismes,

It prowides food, air, water, & other natural resources to the lurman beings.
It moderates the climatic conditions,

It disintegrates all the waste discharged by the modem society,

A healthy economy depends on healthy envimnment.
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Environmental problems

Deforestation activities,

Population growth & rharization

Pollution due to effluent and smoke discharge from the industries,
Water scarcity,

Land degradation and degradation of soil fertility.

Solutions to enviromnental

1)
2)
3)
4)
5)
6)

Reduce the waste of matter & enetgy resources.

Recyrle & reuse as many of ourwaste products & resources o8 possible,
Over-exploitation of natal  resources must be reduced

Soil degradation rust be minimized.

Biodiversity of the earth must be protected

Reduce population & increase the economic growth of our cOurry.

Ethical guidelines

1)

2)
3

4)
3)
6)

7)

Y oushould love & honor the earth since it has blessed you with life & govems your
survival.

Y oushould keep each day sacred to earth & celebrate the tuming of its seasons,

¥ ou should not hold yourself above other living things & have no right to diive them into
extinction

Y ou should be grateful to the plarts & animals which nowrish you by giving you food,

Y ou should not waste your resources on destructive weapaors,

Y ou should not steal from furure generations their night to live ina clean & safe planet by
polluting it.

Y ou should consume the material goods in moderate amounts so that all mey share the
earth's precious treasire of resounces.

GREEN CHEMISTRY

It is the chemisty which nvolves designing and production of chermicals without
polluting the erwironment.
Green Chemistry is the pollution free chemistry,

GOAL (OR) 12 PRINCIPLES OF GREEN CHEMISTRY

L

2

3

Prevention of wastes

It is hetter to prevent waste than to treat or clean up waste.

Atom Economy

Synthetic methods should be designed to maximize the use of all rw meterials.

Less hazardous chemical synthesis

Syrthetic methods should be designed little or o toxicity to human health and the
BIWIIONTENE
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4.

5.

Cherical products should be designed with minimum toxacity:.
Safer solvents and auxiliaries

» The auxiliary substances (Ex. Solvents, separation agents etc.) should be harmiess,

Design for energy efficiency

Energy requirerrents of chemical processes should be minimized If possible synthetic
methods should be conducted at ambient temperature and pressure,

Use of renewahle feedstock

A raw material or feedstock should be renewable rather than non-renewalile,

Reduce derivatives

Umnecessary  derivation (modification of plysical/chemical processes) should be
minirmized or avoided.

Catalysis

Catalytic reagents ave supenor to stoichiometric reagenis. It should be recyrlable and
reusable,

10, Design for degradation

Chemical products should be degradable products and do not persist in the erwvironment
for long time.

11. Real - time analysis for pollution prevention

Analytical methodologies need 1o be further developed t allow for real-timme, in process
monitoring and control prior to the formation of hazarous substances.

12. Inherently safer chemistry for accident prevention

Substances vsed in a chemical process should not be potential for chemical accidents,
explosions and fires,

CLIMATE

Clirete is the average weather of an avea, It is the general weather conditions, seasonal
variations of a region The avernge of such conditions over a long period is called
climate,
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C auses of climate change

Presence of greerfiouse gases in the atmosphere increases the global tenperatue,
Depletion of czore layver also increases the global termperature,

Uneven distibution of rinfall.

Rotation of ecrth on its axis.

Seasonal changes,

Effects of dimate change

It disturbs the agriculture that would lead to migration of animals including humans,

It upset the hydrological cycle, results infloods and droughts in different regions of the
world

Global pattern of winds and ocean curvents also gets disturbed by climate.

GREEN HOUSE EFFECT
o The progressive wanming up of earth's surface due to blanketing effect of man made

C0, in the atmosphere is called greenhowse effect,

o The nujor Greenhouse gases ae

1. CO;

2. CH,

3. N0

4. Cloroflouro Carhons (CFCs).

Among this CO, is the most important greenhouse gas.

The earth termperatune is constant by balancing the incoming and outgoing radiations,
Every day, the eaith is warmed by the sun. Heat is then slowly radiated back into the
atosphere, Thus, energy balance is setup,

But due to memmmade activities the concentration of greenhouse gases are increasing at a fast
rate. This causes the carth’s surface temperature Lo rise slowly, Deforestation, use of fossil
fuels. use of CFC are responsible for such a situation. In the past few decades, earth’s

terperatire has increased by 2-3 degrees. This effect is known as global warming,
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C aunses of greenhouse effect

i Deforestation: Due to deforestation, photosynthesis takes place to Timited extend,
which increases CO» cortert inthe ammosphere leading to global '

i)  Burming of fossil fuels: [.arge amount of greenhouse gases (CO., NOX, SOX etc.) are
released into the atmosphere due to the buming of fossil fuels, oil, coal and gas.

iii)  Electrical Appliances: Chlomfluorocarbons (CFCs) are widely used in refrigerators
as coolants, aerosol cars, foaming agents, fire extinguisher chemicals, and cleaners
used inthe electronic industry. These gases slowly make way into carth’s atmosphere
resulting in global wanming,

iv)  Population explosion: Population growth increases CO; level (hy respiration). With
the increase in population, the needs and wants of people increase leading to
ubanization and industialization resulting in higher greenhouse emission,

v)  Transportation: This also increases the greenhouse gases.
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Consequences or effects of Global warming
i} Global temperature increase: It is estimated that the eanth termperature will nse
between 1.5 10 5.5°C by 2030 if input of greenhouse gases contimies to rise at the
presert rate.

il  RiseinSea Level: With the increase in global tepnperature there will be rise in seq
watter levels mainly due to melting of polar ice caps and glaciers.

iii)  Effects on Human Health: Global warming is completely changing the rainfall
pattemn thereby spreading of water bome diseases like malaria, filariasis etc.

ivi  Effects on Agriculture: The High CO; level in the atmosphere results, the climiatic
pattern shifts and the rainfall is reducerl So the soils are dried and this result in

drought and less crop procuction

v)  Effects on water resources: Rise in temmperatire leads to drought and flood which
results in drinking water dermand

vi)  Effects on Terrestrial ecosystems : Animals and plants will have problens in
adapting so they will be in nisk of extinction

vii) Ocean Addification: Increased atrmosphenc CO; Increases the amowurt of CO;
dissolved in the ocears. CO» dissolved in the ocean reacts with water to form
carbonic acid, resulting in acidification

Control of Global Warming

To slow down global warming the following steps will be important;
(i) Cut dowwn the currert rate of use of CFCs and fossil fuels,

(ii) Use energy more efficiently.

(iif) Utilizing renewable resources like wind, solar, hydro power ete,
(v} Use natural gas instead of coal

(v) Adopt sustainable agriculture,

(v1) Stahilize population growth

(vii) Control deforestation and plant more trees,

(viii) Remove CO, by photosynthetic algae.

ACID RAIN

o  Nomal rain water is always slightly acidic because of the fact that CO. pesent in the
amosphere gets dissolved init.

« Due to presence of CO,, S0, & NO; gases as pollutant in the atmosphere, the pH of
the rain water is further lowered. This type of precipitation of water is called acid
rain or acid deposition.
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Formation or causes of Acid rain:
o  Acid rin means the presence of excessive acids in rain water.
o Thenmal power plarts, indistries and vehicles release nitrous oxide & sulphur dioxide
into atmosphere due o maming of coal and oil, When these gases react with water

vapour in the atmosphere, they formacids and descend on 1o earth’s “acid rain™ through
rain water:

SOx + O — H:.504
NOx + Hgﬂ — Hﬂﬂa

1. On Human beings

o It destoys human life. Humen nervious system, respiratory system and digestive system
are affected by acid rain
« [t also canses premature death from heart and hing disorders like asthma & bronchatis,
2. On Buildings

o Toj Mahal in Agra suffer due o SO, and H.80, acid fumes released from Mathura
refinery. Crystals of CuS0y and MgS0, are formed as a result of conosion caused by
acid min
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British Padiament building suffered due to H-S0, rairs.

Acid min contributes to the cormosion of metals and the deteroration of paint and stone,
These effects seriowsly rechice the value of building, bridges and cultural objects.

Diry deposition of acidic compounds can also dirty buildings and other structures, These
increases the maintenance cost,

3. On terrestrial and L ake Ecosystem

In terrestrial vegetation, acid rain reduces the rte of photosyrithesis and growth

Acid rain severely retards the growth of crops such as beans, reddish, potato, spinach and
canmois efc.

Black Flies, mosquitoes, deer files and aquatic wonms occur abundantly where fishes are
elimirated due to acid deposition

The microbial action is reduced in acidic water which leads to decrease in decomposition
rate of dead wastages. Thus the essertial rutnerds such as nitrogen, & phosphorouws stay
up in dead wastages.

Biomass production is reduced and fish population decreases.

Control measwres

o Improverment in technologies and switching o clean combustion technologies ae
highly esserttial in order to monitor the air polhation

o Emission of SO, & NO. from industries and power plants should be reduced by using
pollution control equipmernt’s.

o Liming of lakes and soils should be done.

o Codl with lower sulphur content can be wsed.

OZONE LAYER DEPLETION

Ozone is a gas (04) found throughout the atmosphere, bt most highly concentrated in
the stratosphere between 10 and 50 ki above sea level, where it is knovwn as the ‘ozore
layer,

It protects us from the Ultraviolet radiation of the sun.

Recent evidence shown that ozone layer is becoming thinner & holes have
developed,

The process of creation of hole in ozone layer due to chlorofloro carbon and
nitrous oxide in the stratosphere is called ozone layer depletion.

Without ozone layer life on the earth surface would not be possible,
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Dzone depleting substances

The ozone depleting substances essentially corsists of chlorine or bromine aioms which are
extremely reactive while they are in the free state. The following gases are accurmulated in the
arrnosphere and are found to be instruments in ozone depletion

L

C hloro Fluro C arbon (CFC)

Sources: Refrigerants (freon) in refrigerators, propellent in aerosol spray cars, blowing
agent, foam plastic blowing agert.

Hydro Chloro Fluoro Carhon (HCFC)

Sources: Used in Refrigerants, blowing agents atc,

Bromo Fluoro Carbon (BEC)

Sources: Used in fire extinguisher.

Other chemicals

a) Certain halogen compounds are potential ozone destroyers upto ten times more
powerful than the CFC's.

b) Soretimes the atmospheric sulphur dioxide is comwverted into sulphuic acid which
greatly increases the rate of ozone depletion
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Formation of Ozone:

o Ozoneis formed by photochemical reaction
o Inthe presence of light, 0, molecule dissociates to form oxygen atons.

D:+hv = 0*+0°
 This oxygen atom reacts with molecular oxygen to form ozone,
0*+0: =3 O

Mechanism of Ozone layer depletion:

« The effect of Freon on ozone layer is occurred through two steps.
« Chlom Fluro Cabon (CFC) produces chiorine which breaks the ozone into oxygen

» Step1: Photo dissociation of CFC
CF.Ck+lw 3 Cl+CFCl

Step I1 : Ozone depletion

Cl+03 = ClO+0;
ClD+0" > Cl+0.

» Each chlorine atom is capable of attacking several ozone molecules, 5o that a long

chain process Is iivolved
o A loss of 1% of ozone results in a 2% increase of UV - 1ays reaching the earth
. iﬁ?&mﬂimmﬁmmﬂteﬂﬂmﬂﬁmmmMMm&ﬁw
OZ0TE.
NO+0; = NO,+0,
NO+QO: - NO:+0O°
Effects

« On human health

Ozone layer depletion resuits, penetration of more amount of UV - rays which
produce SKin cancer, Non melanine skin cancer, slow blindness, Allergies, reduces
humran resistivity, infectious diseases ele,
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«  Onaguatic systens

UV rays directly affect the acquatic fonms such as phytoplankton, fish and larval crabs,
The plytoplankton corsumes lage amount of COp. Decrease in population of
phytoplaniton could have more amount of CO; in the atmosphere which contribues to the

glohal warming,

« Onmaterials

Degradation of paints, plastics, & other polymeric material result in econormic loss.
« Ondimate

Increasing the average termperature of the earth suface & cause global wanming,

Messuranent of Ozane

The amount of ozone 1s measured by Dobson spectrometer & expressed in Dobson units
(D),

1 DU is equivalent to a 0.01 mm thickness of pure ozone af 1 atm pressure.
Control Memsunes

« Replacing CFCs by other marerials which are less damaging.
o Useof gases such as methyl bromide which is a crop fumigant also to be controlled

o Manufaching & wsing of ozone depleting chemicals should be stopped

NUCLEAR ACCIDENTS & HOLOCAUST

« Energy released during a nuclear reaction is called nuclear energy,.
« The most seriows hazard to human & emwironmental health from the muclear accident is
the mlease of lage amounts of muclear enegy & mdicactive procucts into the

amosphere,

Type of nuclear accidents
Nuclear test
« Nuclear explosions camed out inunderground leards to emission of radicactive rays inthe
atmosphere,
Nuclear power plant accidents
« Radiations get released duning this accidert,
e The nuclear power plant located in the seismic vulrerable area may cause muclear
accidents,
Ingproper disposal of radicactive waste
o Itis another source of accident.
o Diuars stored underground can nst & leak radioactive materials into water, land & air.
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1)

3)
4

Accident curing transpart

 Trucks canying radioactive waste or fuels are involved in frequent accidents,
Core melt down

» [tis the major accident ar a muclear power plart.

Effect of nuclear radiation

Radiation meay break chemical bonds such as DNA in cells which cause prolonged effects to
hurman being. It may be even camied to fuhire generations.
Exposure at low dose of radiation (100-250 rads), people do not die, ut begin to suffer from

fatigue, vomiting & loss of hair,
Expostre at higher dose of radiation (400-500 rads), affect bone marmow, blood cells, natural

resistance & hlood fails to clot
Exposure ot very high dose of radiation (10,000 rads) completely destroys the organisims,

Nuclear Holocaust

e It means destruction of biodiversity by nuelear equipment’s & nuclear bormls.
« Inaholocaust, a large mumber of living beings are totally destroyed as in case of muclear
Wall.

Effect of nuclear holocaust
(@) Nucleqr winter
o Nuclear bombamdment will cause combustion of wood, plastics, petioleumn, forest, etc.,
o Larpe quantity of hlack soot will be carmied to the stratosphere,
» Black soot will absorb all UV -radiations & will not allow the radiation to reach the earth
o This result in cooling effect & water evaporation will also reduce.
« This process opposite to global wanming is called muclearwinter.

Effect of nuclear winter
o Lowers the glabal temperature, even in summer the temperature will be at around
freezing tenperatune,
o Crop productivity will be rechuced causing famines & hurman sufferings.
(b) It ignites all combustible material, destroy all the living beings, material cnushing,
destruction of homes.
Examples of Nuclear Holocausts
Nuclear war

Japan, Hiroshima & Nagasaki are the exarples of nuclear holocaust, which had happened at 2™
world war.
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1)

3)
4

At Chernohyl

« When the operators lost the control of a water-cooled, graphite moderated reactor during
a low power tests at Chemobyl in Ulkaraine, the maclear reactor exploded.
o Chemobyl victines include,
31 deaths at the time.
An estimated 2000 exira céses of cancer in Europe over the next 50 years,
A much greater loss of life & damage to health can still be attributed to the coal industy.

C antrol measures

Suitable precautions are to be taken & training nust be given to people for handling these
materials to avoid accident.

Corstant monitoring of the radiation level has to be canied out

Nuclear power plants are constantly monitored and contmlled by the authorities.

Regular checks & control measures are done by Atomic Energy Regulatory Board under the

Department of Atomic Energy,
Case studies

Chernobyl Nuclear Disaster:(Nuclear Pollution)
« OnApuil 26" 1986, melt down of the Chemobyl miclear teactor in Ulazine, Russia,
has leaked outthe radioactive rays & radioactive materials, This was happened due
o poor reactor design & hmanemor,
Effects:
«  Ahout 2000 persons died, more suffered due to degeneration of cells, severe
hleeding, anemia, and skin cancer,
o Plants and animals was also affected more.

Nuclear holocaust in Japan:
e In 1945 two muclear atom bombs were diopped on Hiroshima & Nagasakd cities in
J apan. This explosion emitted neutrons, gamima radiations and stontium (4,51%)
Effects:
o This "4y5r" has the property of replacing calcium in the hones & so many people were
affected by bonedeformities
o This holocaust killed about 1,00,000 people and totally destroy the city,

WASTELAND RECLAMATION

o The land which is not inuse is called waste |and.
» The waste land is improductive, tnfit for cuitivation, grazing & other economic uses,
o About 20% of the geographical area of India is waste land
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Type of waste lands
»  Uncultivable woste lands

o These lands carmot be brought under cultivation
» Exarmples- Baren rocky areas, hilly slopes, sandy deserts, etc.,

~  Cultivable woste lands
» These are cultivable but not cultivated for more than 5 vears,

« Cultivable waste lands are important for agricultural purposes.
« Exarmples- degraded forest lands, saline londs, water logged Smarsh lands, ete.,

Caatses for waste land formtion

« Due to soil Emsion, Deforestation, Water logging, Salinity,

» Exressive use of pesticides.

» Developmental activities like corstruction of darms and power projects have caused
considerable damage to lamd due to water logging,

o  Over-exploitation of ratual resources,

o Disposal of sewage and industiial wastes.

o  Growing demands for fuel, fodder, wood and food causes degradation and loss of
soil productivity,

» Mining destooy forests & cultivable land,

Ohjectives of waste land reclamation

To improve the physical structure and quality of the soil.
To prevert soil erosion

To avoid over - exploitation of natural resources.

To conserve the biological resources,

To improve the availability of good quality of warer.

To supply fuel, fodder, dmber for local use.

To provide source of Income to the naal poor.

Methods of waste land reclamation (or) Integrated waste land developiment progranume
Drainage

» Excess wateris removed by artificial drainage.
» This process is used for water-logged seil reclameation

Leaching
» [t1s the process of removal of salt from the salt affected soil by applying excess amount
of water,

« Leaching is done by dividing the field in small plots,
« Incontimows leaching 0.5 1o 1.0 cnwaiter is reguired to remove 90% of soluble salts,
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Irrigation practices

« High frecuency imigation with controlled amotrt of water helps to meintain better water
availahility in the land

Green mamures & bio fertilizers
o Application of green manure is found to improve the saline soils,

Application of Gypsium
« Soil solidity can be reduced with gypsum
o (Calcium of gypsumreplaces sodium from the exchangeahle sites.
« This process corverts clay back into calcium clay,

Afforestation programmes
» The National Commission on Agriculture (NCA) has launched several afforestation
schemes.

« The National Development Board has decided to bring 5 million hacres of waste land
anmually for firewood & fodder plantation

Social Forestry Programumes
» These programimes irvolve strip plantation on road, canal sides, degraded forest land, etc.

CONSUMERISM AND WASTE PRODUCTS

« Consumerismrefers to the consimption of resotarees by the people.,

e [tis anorganized movernent of citizens & govemiment.

« The special concentration is given 1o inprove the nights & power of the buyers inrelation
to the sellers,

« Consumerism is related to both increase in population size as well as increase inour
dermand due to change in life-style,

» [nthe modem society our needs have increased & so corsumerisim of resources has also
increased,

Traditionally favorable rights of sellers
« The right to inroduce any product.
» Thenght 1o change any price.

 Theright to spend any amount to promote their product.
o The right to use incentives to promote their products,

24



Traditional buyer rights

The right to buy or not to buy.
The right to expect a product to be safe,

The nght to expect the product to performas claumed

Ohjectives of consummerism

It irmproves the rights & powers of the buyers.

It imvolves making the manufacturer liable for the entire life cycle of a product,

[t forces the manufacturer to reuse & recycle the product after usage.

The iterrs which are very difficult to decormpose like cormputers, televisions efc., canbe
retumed to manufacturer for reclaiming useful parts & disposing the rest

The rewsable packing materials like bottles can be taken back to the manufacturer, Tt
Iekes the products cheaper & avoids littering & pollutions.

Active consumensm improves hurman health & happiness & also it saves resources,

Sources of wastes

The sourres of the waste materials are agriculture, mining, industrial & nurcipal
Wastes.

Examples for waste products

Glass, papers, garbage, plastics, soft drink canes, metals, food wastes, automohile wastes,
corstruction & factory wistes,

E-waste (Flectronic & electrical wastes)

Computers, printers, mobile phones, Xemx machines, calculators, efc.

Effects of wastes

The wastes released from chemical industries & from explosives are dangerous to Inman
life.

The chrped wastes degrade soil & make unfit for imigation

E-waste contains more than 1000 chemicals, which are toxic & case erwironmentl
pollution

Plastics are difficult to recycle or incinerate safely because they are non-hiodegradable &
their combustion produces several toxic gases,
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Factors COnsUInerisim ton of wastes

People over-population

o It ocowrs when there are more people than the available supply of food & water.

» Over population causes degradation of resources, poverty & premature death,

o This situation occues inless developed countries (LDCs).

o This in