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Notes 

 

Unit 1:TheMultidisciplinarynatureofenvironmentalstudies 

Definition,scopeandimportance,Needforpublicawareness. 

Definition 

The term Environment has been derived from a French word „environner‟ which means to 

encircle or to surround (Junaid). The term „environment‟ means surroundings, in which the 

organisms live (JP Sharma). It has two components: abiotic (non-living) and biotic (living) 

components. 

Differentcomponentsoftheenvironmentareinterlinkedandinterdependent. 

Environment creates favourable conditions for the existence and development of living 

organisms. 



United Nations Environment Programme (UNEP) defines environment as “the whole outer 

physical and biological system in which man and other organisms live”. 

P. Gisbert says, “Environment is anything immediately surrounding an object and exerting a 

direct influence on it”. 

AccordingtoE.J.Ross, “environmentisanexternalforcewhichinfluences us”. 

As per Environment (Protection) Act of 1986, environment refers to the “sum total of air,water 

and land and the interrelationships among themselves and also with the human beings, other 

living organisms or property.” 

TypesofEnvironment 

On the basis of proximity or nearness and the nature of the influences exertedon the organisms 

by the environment it can be of following types 

a. Micro-environment:Itreferstotheimmediatelocalsurroundingsofanorganism. 

b. Macro-environment: It refers to all the physical and biotic conditions that surround the 

organism externally. 

Similarly on the basis of the composition or nature of the environmental components following 

types of environment can be enumerated. 

a. Terrestrialenvironmentwhereamajorcomponentsofenvironmentisland 

b. Aquaticenvironmentwherewaterformsthemajorportionofanindividual‟senvironment 

c. Aerialenvironment whereairisthedominantenvironmentalfactor 

Components of environment 

a. PhysicalEnvironment orPhysicalcomponent ofenvironment - allabiotic factorsor conditions 

like soil, minerals, temperature, light, rainfall, etc. 

b. Biological environment or Biological component of environment - includes all biotic factorsor 

living forms like plants, animals and micro-organisms. 

c. SocialenvironmentorSocialcomponentofenvironment-includesanindividual‟ssocial, 

economicandpoliticalconditionwhereinhelives. Physical 

Environment 

Themainphysicalcomponentsoftheenvironmentare: 

a. TheAtmosphereortheair 

b. The Hydrosphereorthe water 

c. TheLithosphereortherocksandthesoil 



d. TheBiosphereorthe livingcommunitiestakentogether.Thiscomponent issometimesstudied as a 

separate type of environment and is known as Biotic environment. 

 

ScopeofEnvironmentalScience(junaid) 

 Environmental Sciences is concerned with human welfare. Its main objectives are 

sustainability and better future.

 It attempts to understand the global environmental problems and suggest corrective 

measures at local and global levels.

 Itdealswitheverygeneralproblemthat mankindconfrontsandthuscoversentire domain of 

human activities. Its scope, therefore, encompasses the whole humanity.

 The scope of environmental studies is that, the current trend of environmentaldegradation 

can be reversed if people of educated communities are organized and empowered.



Importance ofEnvironmentalScience 

 Environment providesus a lifesupport system i.e. fromtheenvironment that weget food to 

eat, water to drink, air to breathe and all necessities of dayto day life.

 Our life heavily depends on components of environment like air, water, earth and 

biodiversity. Any disturbance to any of these components will badly affect our healthy 

life.

 To increasetheknowledgeabout globalwarming, depletionofozone layer etc. whichare 

going to affect the mankind.

 To protect the environment from various problems like river or lake pollution, soil 

erosion, water logging and salinization of soil, arsenic pollution of groundwater etc.

 Environmentalstudies is very important since it deals withthe individual issues like safe 

and clean drinking water, hygienic living conditions, clean and fresh air, fertile land, 

healthy food and sustainable development.

 Environment studiesgreatlyinfluencesthesustainabledevelopment.

 Itneedforwiseplanningofdevelopment 

Need for public awareness

 Withthe advancement intechnology, explosive increase in humanpopulation, scarcityof 

space and food, deterioration of hygienic conditions, depletion of natural resources one 

needs extensive and exhaustive study of the environment, particularly in relation to 

human survival and benefit.

 Public awareness was needed as the earth‟s natural resources are dwindling and our 

environment is being increasingly degraded by human activities.

 The goals ofsustainable development cannot be achieved by any government alone until 

public participation. It is possible only when the public is aware about the ecological and 

environmental issues.

 The public has to be educated aboutthe fact that ifwe are degrading our environment we 

are actually harming our own selves.

 Publicawarenesshasmost importanttosavethe environment frommassivedegradation. 

Unit 2: Natural Resources

Renewableandnon-renewableresources: 

a. Naturalresourcesandassociatedproblems. 



 Forestresources:Useandover-exploitation,deforestation,casestudies,Timberextraction 

mining, dams and their effects on forests and tribal people. 

 Waterresources:Useandover-utilizationofsurfaceandgroundwater,floods,drought, 

conflictsoverwater,dam‟sbenefitsandproblems. 

 Mineral Resources: Use and exploitation, environmental effects of extracting and using 

mineral resources. 

 Food Resources: World food problems, changes caused by agriculture and over grazing, 

effectsofmodernagriculture,fertilizers-pesticidesproblems,waterlogging,andsalinity. 

 Energy Resources: Growing energy need, renewable and non-renewable energy sources, 

use of alternate energy sources, case studies. 

 LandResources:Landasaresource,landdegradation,maninduceslandslides,soil erosion, and 

desertification. 

b. Roleofindividualin conservationofnaturalresources. 

c. Equitableuseofresourcesforsustainablelifestyles. 

NaturalResources 

 Any material which is naturally available and can be used or transformed to be usedfor 

wellbeing is called a Natural Resource.

 Naturalresource isanything thatwecanuse &whichcmesfromnature.

 Air,water,sun,wood,oil,iron,andcoaletcareallexamplesofnaturalresources.

 Naturalresources mustbe

1. naturallyoccurringontheearth. 

2. Usefulto human being directlyorindirectly. 

3. Accessible to man. 

ClassificationofNaturalResources 

 Onthebasis oforigin,naturalresources are 

1. Bioticsuchasforest,food,etc 

2. Abioticsuchaswater,air,land,minerals,etc 

 Onthebasis ofnature 

1. Organicsuchasfruits,fibres,etc 

2. Inorganicsuchascoal, mica, gold, etc 



 Onthebasis ofrenewability 

1. Renewableresources:- Resourceswhichcanberenewedalongwiththeirutilization&are 

available for use. Eg: forest, solar energy, wind energy, water, wood, etc. 

2. Non-renewable resources:- The formation of some resources like ore, coal, mineral, oil, 

etc. has taken several thousannd years. Once they used they cannot be easily replaced. 

These resources are known as Non-renewable resources. These resource takes very long 

time to come back. 

ForestResources 

 Forestsareone ofthemostimportantnaturalresourcesonthe earth. 

 Aforestisalargeareaonland dominantlycoveredbytreesorotherwoodyvegetation. 

 Itprovidesmaterialgoodsaswellasenvironmentalserviceswhichare essential. 

 According to the United Nations Food and Agriculture Organization forests cover about 

30% of world‟s land area. 

 InIndia,forestscoversabout27%area. 

Forestscanbebroadlybeclassifiedas: 

 Borealforests:Theseareforestsinsubarcticregionandaregenerallyevergreenand coniferous. 

 Temperate zone forests: They include both broadleaved deciduous forests and evergreen 

coniferous forests. 

 Tropicalandsubtropicalforests:Theyincludetropicalandsubtropicalmoist,dryand coniferous 

forests. 

Uses ofForests 

Someofthemajor usesofforestresourcesaresummarisedasbelow 

1. Economicuses: 

 Forests provide us a large number of commercial goods which include timber, 

firewood, pulpwood, food items, gum, resins, non-edible oils, rubber, fibres, lac, 

bamboo canes, fodder, medicine, drugs and many more items. 

 Halfofthetimber cuteachyearisusedasfuelforheatingandcooking. 

 One third of the wood harvest is used for building materials as lumber, plywood 

and hardwood, particle board and chipboard. 

 Onesixthofthewoodharvestisconvertedintopulpandusedinpaperindustry. 



2. Ecologicaluses: 

Theecologicalservicesprovidedbyour forestsmaybesummed upas follows: 

 Productionofoxygen:Thetrees produceoxygenbyphotosynthesiswhichisvitalfor 

lifeonthisearth. Theyarerightlycalledasearth‟slungs. 

 Reducing global warming: The main greenhouse gas carbon dioxide (CO2) is 

absorbed by the forests as a raw material for photosynthesis. Thus it helps to huge 

reduction of CO2& due to this reason it helps to reducing the problem of global 

warming. 

 Wildlife habitat: Forests arethe homes of millions ofwild animals and plants. About 7 

million species are found in the tropical forests alone. 

 Regulation of hydrological cycle: Forests absorbs the rainfall, slows downthe runoff 

and slowly releasing the water for recharge of springs. About 50–80 % of the 

moisture in the air above tropical forests comes from their transpiration which helps 

in bringing rains. 

 Soilconservation: Forestsbind the soilparticles tightly in their rootsand prevent soil 

erosion. 

 Winderosion:Theyalsoactaswind-breaks.Indeserts,treesreducewind erosion. 

 Maintains Ecological Balance: The forest check pollution of air through increasing 

oxygen content of the air. 

 Control Floods: The floods are controlled because forests dry up rainwater like 

sponge. 

 Environment Quality: The forest enchance the qualityofenvironment by influencing 

the life supporting system. 

 Pollution moderators: Forests can absorb many toxic gases and can help in keeping 

the air pure. They have also absorb noise and thus help in preventing air and noise 

pollution. 

Over-exploitationofForests 

 Humansheavilydependonforestsforfood,medicine, shelter, woodandfuel. 

 With growing civilization and increasing population the demands for raw materials like 

timber, pulp, minerals, fuel wood etc. has increased. This results in large scale logging, 

mining, road-building and clearing of forests. 



 Excessive use of fuel wood and charcoal, expansion of urban, agricultural and industrial 

areas, etc.havetogether ledto over- exploitationofour forestsresourcesleadingto rapid 

degradation. 

 Our forests contribute substantially to the national economy. The international timber 

trade alone is worth over US $ 40 billion per year. 

Deforestation 

 LargescaledegradationofforestcoveralsoknownasDeforestation. Or 

 Deforestationisthe processoffellingorremovaloftreesfromtheforest. 

 Over-exploitationofforestresourcesleadingtodeforestation. 

Causes of Deforestation 

 According to the United Nations Framework ConventiononClimate Change (UNFCCC) 

secretariat, Subsistence farming is responsible for 48% of deforestation; commercial 

agriculture is responsible for 32% of deforestation; logging is responsible for 14% of 

deforestation and fuel wood removals make up 5% of deforestation. 

 Deforestation occurs for many reasons like trees are cut down to be used or sold as fuel 

(sometimes inthe formofcharcoal)ortimber, whilecleared land isusedasplantationsof 

commodities and settlements, etc. 

 Maincausesresponsiblefor deforestationareasunder: 

I. Fellingoftreestomeet theeverincreasing demandofthecities. 

II. Grazing bythe localcattle, goats, sheep etc. Theynotonlydestroythe vegetationbut also 

pull out the roots of plants. 

III. Shifting cultivation: (Jhum) As this cultivation takes short period like six years only 

(in some districts, even 2-3 years only), which does not provide enough time for 

natural repair of damaged ecosystem. 

IV. A major cause of deforestation has been the construction of hill roads. Road 

construction damaged the protective vegetation cover both above and below roads. 

V. Fuel requirements: Increasing demands for fuel wood by the growing population in 

India increases pressure on forests. 



VI. Raw materials for industrial use: Wood for making boxes, furniture, railway- 

sleepers, plywood, match-boxes, pulp for paper industry etc. have exertedtremendous 

pressure on forests. 

VII. Development projects:Massivedestructionofforestsoccursforvariousdevelopment 

projects like hydroelectric projects, big dams, road construction, mining etc. 

VIII. Growing food needs: In developing countries this is the main reason for 

deforestation. To meet the demands ofrapidlygrowing population, agriculturallands 

and settlements are created permanently by clearing forests. 

IX. Commercial logging: It includesremovalofforest wood for commercialpurposes i.e 

for supplying constructional and timber wood to the local and world market. 

X. Agriculture: Forest lands have been converted to agricultural farms in order to meet 

the food requirements of increasing population. 

XI. Urbanizationand industrialization: with increasing urbanisationand industrialization 

requirements for land are increasing. To meet this demand forests are cleared felled 

for settlements and for installation of industrial units. 

XII. Forest fires: Natural and manmade forest fires are very common happenings in 

certain areas. These fires, cause huge damages to the forests world over. 

ConsequencesofDeforestation 

 Deforestation has far reaching consequences, both environmental as well as economic. 

Some of the major consequences are outlined as below: 

I. Loss of wildlife: There are millions of animal and plant species living in forests. It 

threatens the existence of many wild life species due to destruction of their natural 

habitat. 

II. Biodiversity loss: This is the most serious consequence of deforestation. 

Deforestation simply means the destruction and extinction of many plants and 

animal species. 

III. Displacement of indigenous communities: Many indigenous groups of people live 

in and around forests. They draw all of their needs and necessities from nearby 

forests. It threatens their survival. 

IV. Climate change: Deforestation can cause the climate to become extreme in nature.It 

increases CO2 concentration in atmosphere and contributes to global warming. 



V. Economic losses: Forests helps in tackling of flood and drought problems. When 

there are no forests, the economic losses due to floods and droughts become a huge 

burden on a nation‟s economy. 

VI. Hydrologicalcyclegetsaffected,therebyinfluencingrainfall. 

VII. Soil degradation: Due to loss of forest cover soil erosion increases and its fertility 

declines. 

VIII. Landslides: In hilly areas deforestation leads to many local problems. It increases 

the occurrence of landslides and floods. 

CASESTUDIES 

1. Desertification in hillyregionsofthe Himalayas 

 Deforestation in Himalayas, involving clearance of natural forests and plantation of 

monocultures like Pinus roxburghi, Eucalyptus camadulensis etc. have upset the 

ecosystem by changing various soil and biological properties. 

 Nutrient cycling has becomepoor,originalrichgermplasmis lost. Theseareas areunable to 

recover and are losing their fertility. 

 The entire west Khasi hill district of Meghalaya in North-east Himalayas, Ladakh and 

parts of Kumaon and Garhwal are now facing the serious problem of desertification. 

2. WaningRainfallinUdhagamandalam(Ooty) 

 Thesubnormalrainfallduring1965-84at OotyinNilgirimountains has beenfoundto be 

closely associated with declining forest cover in this region in the past 20 years. 

 Therainfallpatternwasfound to fluctuatewithwoodedland areainthe hills. 

 When the Nilgiri mountains had luxuriant forest cover annual rainfall used to be much 

higher. 

3. DisappearingTeagardensinChhotaNagpur 

This hilly region used to be a good forested area towards tea plantations. Following the 

destruction of forests, rainfall declined in Chhota Nagpur to such an extent that tea - 

gardens also disappeared from the region. 

MajorActivitiesinForestsand Their EffectsonForestsand People 

1. TimberExtraction: 

 Therehasbeenunlimitedexploitationoftimberforcommercialuse. 



 Due to increased industrial demand;timber extraction has significant effect on forest 

andtribal people. 

 Main reason for timber extraction is logging. Loggingfor valuable timber, such as teak 

and Mahogany not only involves a few large trees per hectare but about a dozen more 

trees since they are strongly interlocked with each other by vines etc. 

 Poorloggingresultsindegradedforestandmayleadtosoilerosionespeciallyonslopes. 

 Newloggingroadspermitshiftingcultivatorsandfuelwood gatherers. 

 Lossoflong termforestproductivity. 

 Speciesofplantsand animalsmaybeeliminated. 

 Exploitationoftribalpeoplebycontractor. 

2. Mining: 

 Mining operations for extracting minerals and fossil fuelslike coal involves 

vastforestareas. 

 Mining fromshallow deposits is done bysurface mining while that fromdeep deposits is 

done by sub-surface mining. 

Majoreffectsofmining operationsonforest and tribalpeopleare: 

 More than 80,000 ha of land of the country is presently under the stress of mining 

activities. 

 Mining and its associated activities require removal of vegetation along with 

underlying soil mantle and overlying rock masses. This results in defacing the 

topography and destruction of the landscape in the area. 

 In Mussorie and Dehradun valley due to mining of various minerals over a length of 

about 40 Km, the forested area has declined at an average rate of 33% leading to 

landslides. 

 Coal mining in Jharia, Raniganj and Singrauli areas have caused extensive 

deforestation in Jharkhand. 

 Mining of magnesite and soap- stones have destroyed 14 ha of forest in the hillslopes 

at Khirakot, Kosi valley, Almora. 

 Mining of radioactive minerals in Kerala, Tamilnadu and Karnataka are posing 

similar threats of deforestation. 



 The rich forests of Western Ghats are also facing the same threat due to mining 

projects for excavation of copper, chromite, bauxite and magnetite. 

3. Dams 

 For building big dams, large scale devastation of forests takes place which breaks the 

natural ecological balance of the region. Floods, droughts and landslides become more 

prevalent in such areas.1 

 The impacts caused by construction of dams and reservoir include the following effects 

and consequences: 

 Thevariouschangeinthemicroclimate. 

 Thelossofvegetalcover. 

 Soilerosion. 

 Variationinwatertable. 

 Enhancedseismicactivitiesduetopressureofwater. 

 Big dams and river valley projects have multi-purpose uses and have been referred to as 

Temples of modern India. However, these dams are also responsible for the destructionof 

vast areas of forests. 

 India has more than 1550 large dams, the maximum being in the state of Maharashtra 

(more then 600), followed by Gujarat (more then 250) and Madhya Pradesh (130). 

 ByconstructingSardar Sarovar (SS)Project 

 About245 villageswillbesubmerged,ofwhichabout 193 inM.P.alone. 

 Over75,000(nearly50,000inM.P. alone)peoplewillbe evicted. 

 Additional displacements is likely to be caused during social and environment 

rehabilitation work undertaken to repair the dislocation and damages caused by the 

project. 

 Byconstructing NarmadaValleyProject(NVP) 

 Itwoulddisplaceoveronemillionpeople,mostlytribals. 

 Itwouldsubmerge56,000hafertileagricultureland. 

 Totalforestareasnearly60,000ha.willbe destroyed. 

 Nearly25speciesofbirdswillbe deprived oftheirhabitats. 

 ByconstructingBodhghatProject 



 Theprojectwilldestroyteak andsalforests. 

 Itwillspelldoomforthelastsurvivingwildbuffaloes. 

 ByconstructingTehriDam 

 This Damwilldisplaceover85,000people. 

 It will totally immerse the Tehri town and completely or partly submerge nearly 100 

villages. 

 ThesiteoftheDamispronetointenseseismicactivity. 

 The3,200milliontonofwaterthattheDam wouldimpound,couldcauseamajor earth 

tempor. 

 In the event of a disaster, the entire religious townships of Deoprayag, Hardwar and 

Rishikesh would be devastated. 

 Thousandofhectaresofrich, agriculturelandwillbe drowned. 

Waterresources:Useandover-utilizationofsurfaceandgroundwater,floods,drought, 

conflictsoverwater,dam‟sbenefitsandproblems. 

Waterresources 

 Lifeontheearthcould originatebecauseofthepresenceofwater. 

 About97%ofearth‟ssurfaceiscovered bywater. 

 Waterisessentialformaintenanceof life. 

 Mostoftheanimalsand plantshave60–65%waterintheirbodies. 

 Duetoitsuniquepropertieswater isofmultipleusesfor allliving organisms. 

 Uptakeofnutrients, their distribution in the body, regulationoftemperature, and removal of 

wastes are all mediated through water. 

 Humanbeingsdepend onwater foralmosteverydevelopmentalactivity. 

 Waterisusedfordrinking,irrigation,transportation,washingandwastedisposalfor industries 

and used as a coolant for thermal power plants. 

 Watershapestheearth‟ssurfaceandregulatesourclimate. 

Surfacewater 

 Surfacewateriswaterinariver,lakeorfreshwaterwetland. 

 Surfacewaterisnaturallyreplenishedbyprecipitationandnaturallylostthrough discharge to 

the oceans, evaporation, evapotranspiration and groundwater recharge. 



 Although the only natural input to any surface water system is precipitation within its 

watershed. 

 The totalquantityofwater is also depends on manyother factorssuch as storage capacity in 

lakes, wetlands and artificial reservoirs, the permeability of the soil beneath these storage 

bodies, the runoff characteristics of the land in the watershed, the timing of the 

precipitation and local evaporation rates. 

 Brazil is the country estimated to have the largest supply of fresh water in the world, 

followed by Russia and Canada. 

Groundwater 

 Groundwaterisfreshwaterlocated inthesubsurfaceporespaceofsoiland rocks. 

 Itisalsowaterthatisflowingwithinaquifers belowthewatertable. 

 About 9.86% of the total fresh water resources are in the form of groundwater and it is 

about 35-50 times that of surface water supplies. 

Uses ofWater 

1. Irrigationaluse: 

 Itisestimatedthat 70%ofworldwidewaterisused forirrigation. 

 Ittakesaround2,000-3,000litresofwatertoproduceenoughfoodtosatisfyone 

person‟sdailydietaryneed. 

 Thisisaconsiderableamount,whencomparedtothatrequiredfordrinking,whichis between 

two and five litres. 

 ItisobservedthatAgriculturesectoristhemajoruser ofwater. 

2. Industrialuse: 

 Itisestimatedthat 22%ofworldwidewater isusedin industry. 

 Major industrialusers include hydroelectric dams, ore and oilrefineries, whichuse water in 

chemical processes, and manufacturing plants which use water as a solvent. 

3. Householduses: 

 Itisestimatedthat8%ofworldwidewater useis forhouseholdpurposes. 

 Theseincludedrinkingwater,bathing,cooking,toiletflushing,cleaning,laundryand 

gardening. 



 Drinking water is water that is of sufficiently high quality so that it can be consumed or 

used without risk of immediate or long term harm. Such water is commonly called 

potable water. 

4. Institutionaluses: 

 Water is also used in the institution such as schools, colleges, etc. for different 

purposelike drinking, toilet flushing, cleaning etc. 

 About 5to 10%ofwaterused forinstitutionalpurpose. 

5. Fireuses: 

About 1%ofwaterused forfire purpose. 

6. Publicuses: 

Waterisalsousedforpublicplacesfordrinking,gardeningetc. 

Over-exploitationofWaterResources 

 Waterisa preciousnaturalresource. 

 It requires judicious use as its availability varies from place to place and from time to 

time. 

 Overexploitation of surface as well as ground water has harmful effects on its future 

availability and on local environment. 

 Excess extraction of ground water results in various types of geological and ecological 

complications which are detrimental to life. 

 Whengroundwater withdrawalis morethanits rechargerate, thesediments inthe aquifer get 

compacted, a phenomenon known as ground subsidence. Here sediment also tends to 

come out with water leads to failure of ground. 

 Mining of groundwater done in arid and semi-arid regions for irrigating crop fields may 

cause a sharp decline in future agricultural production, due to lowering of water table. 

 With increasing human population and rapid development, the world water withdrawal 

demands have increased. 

RainWater Harvesting 

 It is a water conservation practice that involves capturing of rain where it falls or 

capturing of the runoff water after or during a rainfall. 

 Ingeneral,waterharvestingistheactivityofdirectcollectionofrainwater. 



 The rainwater collected can be stored for direct use or can be recharged into the 

groundwater. 

 Rain is the first formofwater that we know in the hydrological cycle, hence is a primary 

source of water for us. 

 Rivers, lakes and groundwater are all secondary sources of water. In present times, we 

depend entirely on such secondary sources of water but rain is the ultimate source that 

feeds all these secondary sources. 

 Water harvesting means to understand the value of rain, and to make optimumuse of the 

rainwater at the place where it falls. 

 Therefore,waterharvestingcanbe undertakenthrougha varietyofwayssuchas: 

1. Capturing runofffromrooftops 

2. Capturingrunofffromlocalcatchments 

3. Capturingseasonalfloodwatersfromlocalstreams 

4. Conservingwaterthroughwatershedmanagement 

 Therainwater harvestingcanservethefollowing purposes: 

I. Providedrinkingwater 

II. Provideirrigationwater 

III. Increasegroundwaterrecharge 

IV. Reduceurbanfloodsandoverloadingofsewagetreatmentplants 

V. Reduceseawateringressincoastalareas. 

FLOODS 

 In some countries like India and Bangladesh rainfall does not occur throughout the year, 

rather, 90% of it is concentrated into a few months (June-September). 

 Heavy rainfall often causesfloodsinthelow-lyingcoastal areas.Prolongeddownpour can 

also cause the over-flowing of lakes and rivers resulting into floods. 

 Deforestation,overgrazing, mining,rapid industrialization,globalwarmingetc.havealso 

contributed largely to a sharp rise in the incidence of floods. 

 Floods havebeen regularfeatures of some parts of India and Bangladesh causing 

hugeeconomic loss as well as loss of life. 

 People of Bangladesh are familiar to moderate flooding during monsoon and they utilize 

the flood water for raising paddy. 



 Networking of rivers is being proposed at national level to deal with the problems of 

floods. 

DROUGHTS 

 There are about 80 countries in the world, lying in the arid and semiarid regions that 

experience frequent spells of droughts. 

 When annual rainfall is below normal and less than evaporation, drought conditions are 

created. 

 Drought is a meteorological phenomenon, but due to several anthropogenic causes like 

overgrazing, deforestation, miningetc. thereisspreadingofthedesertstendingto convert 

more areas to drought affected areas. 

 In the last twenty years, India has experienced more and more desertification, thereby 

increasing the vulnerability of larger parts of the country to droughts. 

 InMaharashtrathere has been no recoveryfromdrought forthe last 30 yearsdue to over- 

exploitation of water by sugarcane crop which has high water demands. 

 Carefully selected mixed cropping help optimize production and minimize the risks of 

crop failures. 

 Social Forestry and Wasteland development can prove quite effective to fight the 

problem, but it should be based on proper understanding of ecological requirements and 

natural process. 

 TheKolardistrict ofKarnataka isoneofthe leadersinSocialForestry. 

Conflicts over water 

 Indispensabilityofwateranditsunequaldistributionhasoftenledtointer-stateor international 

disputes. 

 Issues related to sharing of river water have been largely affecting our farmers and 

alsoshaking our governments. 

 Some majorwaterconflictsarediscussedhere: 

1. WaterconflictintheMiddle East: 

 Three river basins, namely the Jordan, the Tigris-Euphrates and the Nile are the 

sharedwater resources for Middle East countries. 

 Ethiopiacontrolsthehead watersof80%ofNile’sflowand planstoincreaseit. 



 Sudantooistryingtodivertmorewater. 

 ThiswouldbadlyaffectEgypt,whichisadesert,exceptforathinstripofirrigated cropland along 

the river Nile and its delta. 

 Thepopulation of Egyptislikely todoubleinthenext20years,therebyincreasingits water 

crisis. 

 Likewise there is a fierce battle for water among Jordan, Syria and Israel for the 

JordanRiver water share. 

 Turkeyhasabundantwaterandplanstobuild22damsonTigris-Euphratesfor Hydroelectric 

power generation. 

2. TheIndus Water Treaty: 

 TheIndus, oneofthe mightiest rivers isdyingaslowdeathdueto damsand barragesthat have 

been built higher up on the river. 

 The Sukkur barrage (1932), Ghulam Mohamad Barrage at Kotri (1958) and Tarbela and 

Chasma Dams on Jhelum, a tributary of Indus have resulted in severe shrinking of the 

Indus delta. 

 In 1960, the Indus water treaty was established vide which Indus, the Jhelum and the 

Chenabwereallocatedto PakistanandtheSatluj, the Raviandthe Beas wereallocatedto India. 

 Being the riparian state, India has pre-emptive right to construct barrages across all these 

rivers in Indian territory. 

 However, the treaty requires that the three rivers allocated to Pakistan may be used for 

non-consumptive purposes by India i.e. without changing its flow and quality. 

 With improving political relations between the two countries it is desirable to work out 

techno-economic details and go for an integrated development of the river basin in a 

sustainable manner. 

3. The Cauverywaterdispute: 

 OutofIndia’s18major rivers,17aresharedbetweendifferentstates. 

 In all these cases, there are intense conflicts over these resources which hardly seem to 

resolve. 

 The Cauvery river water is a bone of contention between Tamilnadu and Karnataka and 

the fighting is almost hundred years old. 



 Tamilnadu, occupying the downstream region of the river wants water-use regulated in 

the upstream. 

 Whereas, the upstream state Karnataka refuses to do so and claims its primacy over the 

river as upstream user. 

 The river water is almost fully utilized and both the states have increasing demands for 

agriculture and industry. 

 Theconsumption is more inTamilnaduthan Karnatakawherethe catchment area is more 

rocky. 

 In 1991-92 due to good monsoon, there was no dispute due to good stock of water in 

Mettur, but in 1995, the situation turned into a crisis due to delayed rains and an expert 

Committee was set up to look into the matter which found that there was a complex 

cropping pattern in Cauvery basin. 

 Sambra paddy in winter, Kurvai paddy in summer and some cash crops demanded 

intensive water, thus aggravating the water crisis. 

 Proper selectionofcropvarieties, optimumuseofwater, better rationing, rationalsharing 

patterns, and pricing of water are suggested as some measures to solve the problem. 

4. TheSatluj-Yamuna link(SYL)canaldispute: 

 The issueofsharing the Ravi-Beas watersandSYL issue betweenPunjaband Haryana is 

being discussed time and again and the case is in the Supreme Court. 

 TheSupremeCourtonJanuary15, 2002directedPunjabto completeandcommissionthe SYL 

within a year, failing which the Center was told to complete it. 

 However,two yearshavepassed,but neithertheSYLhasbeencompletednortheconflict over 

sharing of Ravi Beas water is resolved. 

 Theconflictrevolvingaroundsharingofriverwaterneedstobetackledwithgreater 

understanding and objectivity. 

BigDams- Benefitsand Problems 

 Benefits River valley projects with big dams have usually been considered to play a key 

role in the development process due to their multiple uses. 

 Indiahasthedistinctionofhavingthelargestnumber ofriver-valleyprojects. 

 Thesedamsare oftenregarded asa symbolofnationaldevelopment. 



 The tribals living in the area pin big hopes on these projects as they aim at providing 

employment and raising the standard and quality of life. 

 Thedamshavetremendouspotentialforeconomicupliftmentand growth. 

 They can help in checking floods, generate electricity and reduce water and power 

shortage, provide irrigation water to lower areas, provide drinking water in remote areas 

and promote navigation, fishery etc. 

 The environmental impacts of big-dams are also too many due to which very often thebig 

dams become a subject ofcontroversy. The impacts can be at the upstreamas well as 

downstream levels. 

 Theupstreamproblemsincludethefollowing: 

i. Displacementoftribalpeople 

ii. Lossofforests,floraandfauna 

iii. Changes infisheriesandthespawninggrounds 

iv. Siltationandsedimentationofreservoirs 

v. Lossofnon-forestland 

vi. Stagnationandwaterloggingnearreservoir 

vii. Breeding ofvectorsandspreadofvector-borne diseases 

viii. Reservoir inducedseismicity(RIS)causingearthquakes 

ix. Growthofaquaticweeds. 

x. Microclimaticchanges. 

 Thedownstreamimpacts includethefollowing: 

i. Water logging and salinityduetooverirrigation 

ii. Micro-climaticchanges 

iii. Reducedwaterflowandsiltdepositioninriver 

iv. Flashfloods 

v. Saltwaterintrusionatrivermouth 

vi. Lossoflandfertilityalongtheriversincethesedimentscarryingnutrientsgetdeposited in 

the reservoir 

vii. Outbreakofvector-bornediseaseslikemalaria 



 Thus, although dams are built to serve the society with multiple uses, but it has several 

serious side-effects. That is why now there is a shift towards construction of small dams 

or mini-hydel projects. 

Mineral Resources: Use and exploitation, environmental effects of extracting and using 

mineral resources. 

MineralResources 

 Minerals are naturally occurring, inorganic, crystalline solids having a definite chemical 

physical properties. 

 There are thousands of minerals occurring in different partsofthe world. However, most 

of the rocks, we see everyday are just composed of a few common minerals like quartz, 

feldspar, biotite, dolomite, calcite, laterite etc. 

 Theeconomicdevelopment also dependsonthe mineralslike mica,copper,leadand zinc are 

of vast economic importance. Thorium and uranium are atomic energy minerals. 

 Basedontheirproperties,mineralsarebasicallyoftwotypes: 

1. Non-metallicmineralse.g.graphite,diamond,quartz,feldspar. 

2. Metallicmineralse.g.bauxite,laterite,haematite etc. 

 SomeMajor MineralsofIndia: 

a) Energy generating minerals Coal and lignite: West Bengal, Jharkhand, Orissa, 

M.P., A.P. Uranium (Pitchblende or Uranite ore): Jharkhand, Andhra Pradesh 

(Nellore, Nalgonda), Meghalaya, Rajasthan (Ajmer). 

b) Other commercially used minerals Aluminium (Bauxite ore): Jharkhand, West 

Bengal, Maharashtra, M.P., Tamilnadu. Iron (haematite and magnetite ore): 

Jharkhand, Orissa, M.P., A.P., Tamilnadu, Karnataka, Maharashtra and Goa. 

Copper (Copper Pyrites): Rajasthan (Khetri), Bihar, Jharkhand, Karnataka, M.P., 

West Bengal, and Andhra Pradesh. 

Uses ofMineralResources 

 Themainusesofminerals areasfollows: 

a. Developmentofindustrialplantsandmachinery.e.g.iron,coal,aluminium,lead 

chromium, nickel, mercury, cadmium etc. 

b. Generationofenergye.g.coal,lignite,uranium. 

c. Construction,housing,settlements,e.g.iron,aluminium,silicate, limestone. 



d. Defence equipments (weapons, armaments) e.g. copper, chromium, cobalt, 

manganese, iron, lead. 

e. Transportationmeanse.g.iron,lead,aluminium,platinum. 

f. Communication(telephonewires,cables,electronicdevices)e.g.copper,lead, nickel. 

g. Medicinalsystem(particularlyinAyurvedicsystem)e.g. gold, silver,iron. 

h. Formationofalloysforvariouspurposese.g.steelalloys. 

i. Agriculture (as fertilizers, seed dressings and fungicides) e.g. zineb containing zinc, 

maneb containing manganese etc. 

j. Jewellerye.g.gold,silver,platinum,diamond. 

Environmental Impacts of Mineral Extraction 

 Moreimportantenvironmentalconcernarisesfromtheimpactsofextractionand processing of 

these minerals during mining, smelting etc. 

 Indian Scenario: India is the producer of 84 minerals the annual value of which is about 

Rs. 50,000 crore. 

 Atleastsixmajorminesneedtomentionherewhichareknownforcausingsevere problems: 

i. JadugudaUraniumMine, Jharkhandexposinglocalpeopletoradioactive hazards. 

ii. Jharia coalmines, Jharkhand underground fire leading to land subsidence and forced 

displacement of people. 

iii. Sukinda chromitemines,Orissaseeping of hexavalentchromium intoriver posing 

serious health hazard, Cr6+ being highly toxic and carcinogenic. 

iv. Kudremukhironoremine,Karnatakacausingriverpollutionandthreatto biodiversity. 

v. North-EasternCoalFields,AssamVeryhighsulphurcontaminationofgroundwater. 

 Theenvironmentaldamagecausedbymining activitiesareasfollows: 

i. Devegetationand defacingof landscape: 

 Thetopsoilaswellasthevegetationareremovedfromtheminingareatoget access to the 

deposit. 

 While large scale deforestation or devegetation leads to several ecological losses, 

lossofhabitat,lossofendemicspecies, and the landscapealso getsbadlyaffected. 



ii. Subsidenceofland: 

 Thisis mainlyassociatedwithundergroundmining. 

 Subsidence of mining areas often results in tilting of buildings, cracks in houses, 

buckling ofroads, bending ofrailtracksand leaking ofgas fromcracked pipelines 

leading to serious disasters. 

iii. Groundwater contamination: 

 Miningdisturbsthenaturalhydrologicalprocessesandalsopollutesthegroundwater. 

 Sulphur,usually presentas an impurity in many ores is known togetconverted into 

sulphuric acid through microbial action, thereby making the water acidic. 

 Someheavymetalsalsogetleachedintothegroundwaterandcontaminateit posing 

health hazards. 

iv. Surfacewaterpollution: 

 Theacidminedrainageoftencontaminatesthenearbystreamsandlakes. 

 Theacidicwater isdetrimentaltomanyformsofaquaticlife. 

 Sometimesradioactive substances like uranium also contaminate the water bodies 

through mine wastes and kill aquatic animals. 

 Heavy metal pollution of water bodies near the mining areas is a common feature 

creating health hazards. 

v. Airpollution: 

 Inorder to separateand purifythe metalfromother impurities in the ore, smelting 

isdonewhichemitsenormousquantitiesofair pollutantsdamaging the vegetation 

nearby and has serious environmental health impacts. 

 The suspended particulate matter (SPM), SOx, soot, arsenic particles, cadmium, 

lead etc. shoot up in the atmosphere near the smelters and the public suffers from 

several health problems. 

vi. OccupationalHealthHazards: 

 Most of the miners suffer from various respiratory and skin diseases due to 

constant exposure to the suspended particulate matter and toxic substances. 

 Miners working in different types of mines suffer fromasbestosis, silicosis, black 

lung disease etc. 



Process ofMining: 

 Extractionofmineralsfromearthcrust ismining. 

 Miningisdonetoextractminerals(orfossilfuels)from deepdepositsinsoil by using sub-

surface mining or from shallow deposits by surface mining. 

 Surfacemining can makeuseofanyofthefollowing threetypes: 

a. Open-pit mining inwhich machinesdig holesand remove the ores(e.g. copper, iron, 

gravel, limestone, sandstone, marble, granite). 

b. Dredginginwhichchainedbucketsanddraglinesareusedwhichscrapuptheminerals from 

under-water mineral deposits. 

c. Strip mining in which the ore is stripped off by using bulldozers, power shovels and 

stripping wheels (e.g. phosphate rocks). 

 

Food Resources: World food problems, changes caused by agriculture and over grazing, 

effectsofmodernagriculture, fertilizers- pesticidesproblems, waterlogging, andsalinity. 

FoodResources 

 We have thousands of edible plants and animals over the world out of which only about 

three dozen types constitute the major food of humans. 

 The main food resources include wheat, rice, maize, potato, barley, oats, cassava, sweet 

potato, sugarcane, pulses, sorghum, millet, about twenty or so common fruits and 

vegetables, milk, meat, fish and seafood. 

 Amongst theserice,wheat andmaizearethemajorgrains,about1500millionmetrictons of 

which are grown each year, which is about half of all the agricultural crops. 

 About 4 billion people in the developing countries have wheat and rice as their staple 

food. 

 Meat and milk are mainly consumed by more developed nations of North America, 

Europe and Japan who consume about 80% of the total. 

 Fishandsea-foodcontributeabout70millionmetrictonsofhighqualityproteintothe 

world‟sdiet. 

 The Food and Agriculture Organization (FAO) of United Nations estimated that on an 

average the minimum caloric intake on a global scale is 2,500 calories/day. 

World FoodProblems 



 During the last 50 yearsworld grainproductionhas increased almost three times, thereby 

increasing per capita production by about 50%. 

 But, at the same time population growth increased at such a rate in LDCs (Lessdeveloped 

countries) that it outstripped food production. 

 Every year 40 million people (fifty percent of which are young children between 1 to 5 

years) die of undernourishment and malnutrition. 

 This means that every year our food problem is killing as many people as were killed by 

the atomic bomb dropped on Hiroshima during World War II. Now its important to 

increase our food production, equitably distribute it and also to control populationgrowth. 

 IndianScenario: Although India isthe third largest producerofstaple crops, anestimated 

300 million Indians are still undernourished. Our food problems are directly related to 

population. 

ImpactsofOvergrazingandAgricultureI

mpacts of Overgrazing 

ImpactofOvergrazingarelistedbelow 

I. LandDegradation: 

 Overgrazing removes the vegetal cover over the soil and the exposed soil gets 

compacted due to which the effective soil depth declines. 

 Sotherootscannotgo muchdeep intothesoilandadequatesoilmoistureisnot 

available. 

 The humus content of the soil decreases and overgrazing leads to organically 

poor, dry, compacted soil. 

 Due to trampling by cattle the soil loses infiltration capacity, which reduces 

percolation of water into the soil which resultin loss of water due to surface run 

off. 

 Thus overgrazing leads to multiple actions resulting in loss of soil structure, 

hydraulic conductivity and soil fertility. 

II. SoilErosion: 

 Duetoovergrazing bycattle, thecover ofvegetationalmost getsremoved from the 

land. 



 Thesoilbecomesexposedandgetserodedbytheactionofstrongwind,rainfall etc. 

 The grass roots are very good binders of soil.When the grasses are removed, 

the soil becomes loose and susceptible to the action of wind and water. 

III. Lossofusefulspecies: 

 Overgrazingadverselyaffectsthecompositionofplantpopulationandtheir 

regeneration capacity. 

 Theoriginalgrasslandconsistsofgoodqualitygrassesandforbswithhigh nutritive 

value. 

 When the livestock graze upon them heavily, even the root stocks which carry 

the reserve food for regeneration get destroyed. 

 Nowsomeotherspeciesappearintheirplace.Thesesecondaryspeciesare hardier 

and are less nutritive in nature. 

 Somelivestockkeeponovergrazing onthesespeciesalso. 

 Thesespeciesdonothaveagoodcapacity ofbindingthesoilparticlesand, therefore, 

the soil becomes more prone to soil erosion. 

ImpactsofAgriculture 

 Agricultureexistsontheearthfromearlyyears,Some10,000to12,000yearsago, agriculture 

done by cultivating plants of our own choice. 

 Type of agriculture practiced these days is verydifferent fromthe traditionalones and 

their outputs in terms of yield as well as their impacts on the environment. 

Traditionalagricultureanditsimpacts: 

 Itusuallyinvolvesasmallplot,simpletools,naturallyavailablewater,organic fertilizer and 

a mix of crops. 

 Itis moreneartonaturalconditionsandusuallyitresults inlow production. 

 Itisstillpracticedbyabouthalftheglobalpopulation. The 

main impacts ofthis type of agriculture are as follows: 

I. Deforestation: 

Theslashandburnoftreesinforeststoclearthelandforcultivationand frequent shifting 

result in loss of forest cover. 

II. Soilerosion: 



Clearing of forest cover exposes the soil to wind, rain and storms, thereby 

resulting in loss of top fertile layer of soil. 

III. Depletionof nutrients: 

 During slashand burnthe organic matter inthe soil gets destroyed and most of 

the nutrients are taken up by the crops within a short period, thus making the 

soil nutrient poor which makes the cultivators shift to another area. 

ModernAgricultureandits impacts: 

 It makes use of hybrid seeds ofselected and single crop variety, high-tech equipments 

and lots of energy subsidies in the form of fertilizers, pesticides and irrigation water. 

 Thefoodproductionhas increasedtremendously,evidencedbygreenrevolution. 

 However,italso gaverisetoseveralproblems. 

Themainimpactsofthistypeofagricultureareas follows: 

I. Impactsrelatedtohighyieldingvarieties(HYV): 

 The uses of HYVs encourage monoculture i.e. the same genotype is grownover 

vast areas. 

 In case of an attack by some pathogen, there is total devastation of the crop by 

thedisease dueto exactlyuniformconditions, whichhelp in rapid spread ofthe 

disease. 

II. Fertilizerrelatedproblems: 

a) Micronutrientimbalance: 

 Most of the chemical fertilizers used in modern agriculture have nitrogen, 

phosphorus and potassium (N, P, K) which are essential macronutrients. 

 Farmersusuallyusethesefertilizersindiscriminatelytoboostupcropgrowth. 

 Excessive use of fertilizers cause micronutrient imbalance. For example, 

excessive fertilizer use in Punjab and Haryana has caused deficiency of the 

micronutrient zinc in the soils, which is affecting productivity of the soil. 

b) Nitrate Pollution: 

 Nitrogenous fertilizers applied in the fields often leach deep into the soil and 

ultimately contaminate the ground water. 



 The nitratesgetconcentratedinthewater andwhentheir concentrationexceeds 25 

mg/L, they become the cause of a serious health hazard called Blue Baby 

Syndrome or methaemoglobinemia. 

 Thisdiseaseaffects infantstothemaximumextentcausingevendeath. 

 In Denmark, England, France, Germany and Netherlands this problem is quite 

prevalent. 

 InIndia also,problemofnitrate pollutionexistsinmanyareas. 

c) Eutrophication: 

 Excessive use of N and P fertilizers in the agricultural fields leads to another 

problem, which is not related to the soil, but relates to water bodies like lakes. 

 A large proportion of nitrogen and phosphorus used in crop fields is washed 

and meet water bodiescausing over nourishment ofthe lakes, a processknown 

as Eutrophication (eu=more, trophic=nutrition). 

 Duetoeutrophicationthelakesgetinvadedbyalgalblooms. 

 These algal species grow very fast by rapidly using up the nutrients. They are 

often toxic and badly affect the food chain. 

 The algal species quicklycomplete their life cycle and die therebyadding a lot 

of dead organic matter. 

 Thefishesarealsokilledandthereisalotofdeadmatterthatstartsgetting decomposed. 

 Oxygen is consumed in the process of decomposition and very soon the water 

gets depleted of dissolved oxygen. 

 Thisfurtheraffectsaquaticfaunaandultimatelyanaerobicconditionsarecreated 

where only pathogenic anaerobic bacteria can survive. 

 Thus,duetoexcessiveuseoffertilizersintheagriculturalfieldsthelake ecosystem 

gets degraded. 

III. Pesticiderelated problems: 

 Thousandsoftypesofpesticidesare usedinagriculture. 

 The first generation pesticides include chemicals like sulphur, arsenic, lead or 

mercury to kill the pests. 



 DDT (Dichlorobdiphenyl trichloroethane) whose insecticidal properties were 

discovered by Paul Mueller in 1939 belongs to the second generationpesticides. 

 After1940, alargenumberofsyntheticpesticidescameintouse. 

 Although these pesticides have gone a long way in protecting our crops from 

huge losses occurring due to pests, yet they have a number of side-effects, as 

discussed below: 

a) Creatingresistanceinpestsandproducingnewpests: 

 Some individualsofthepestspeciesusuallysurviveevenafterpesticide spray. 

 Thesurvivorsgiverisetohighlyresistantgenerations. 

 About 20 species of pests are now known which have become immune to all 

types of pesticides and are known as Super pests. 

b) Deathofnon-targetorganisms: 

 Many insecticides are broad spectrum poisons which not only kill the target 

species but also several non-target species that are useful to us. 

c) Biologicalmagnification: 

 Many ofthe pesticides are non-biodegradable and keep on accumulating in the 

food chain, a process called biological magnification. 

 Since human beings occupy a high trophic level in the food chain, hence they 

get the pesticides in a bio-magnified form which is very harmful. 

IV. Water Logging: 

 Over irrigation of croplands by farmers for good growth of their crop 

usuallyleads to waterlogging. 

 Inadequatedrainagecausesexcesswatertoaccumulateundergroundandgradually 

forms a continuous column with the water table. 

 Under water-logged conditions, pore-spaces in the soil get fully drenched with 

water and the soil-air gets depleted. 

 Thewatertableriseswhiletherootsofplantsdonotgetadequateairfor respiration. 

 Mechanical strength of thesoil declines,thecropplants getlodgedandcrop yield 

falls. 



 In Punjab and Haryana, extensive areas have become water-logged where 

adequate canal water supply or tube-well water encouraged the farmers to useit 

over- enthusiastically leading to water-logging problem. 

 Preventing excessive irrigation, sub-surface drainage technology and bio- 

drainage with trees like Eucalyptus are some of the remedial measures to 

prevent water-logging. 

V. Salinityproblem: 

 At present one third of the totalcultivable land area ofthe world is affected by 

salts. 

 In India about seven million hectares of land are estimated to be 

saltaffectedwhich may be saline or sodic. 

 Saline soils are characterized by the accumulation of soluble salts like sodium 

chloride, sodium sulphate, calcium chloride, magnesium chloride etc. 

 Theirelectricalconductivityis morethan4dS/m. 

 Sodicsoilshavecarbonatesandbicarbonatesofsodium,thepHusually exceeds 8.0 

and the exchangeable sodiumpercentage (ESP) is more than 15%. 

Causes: 

 AMajor causeofsalinizationofsoil isexcessiveirrigation. 

 About20%oftheworld‟scroplandsreceiveirrigationwithcanalwateror 

groundwater whichunlikerainwateroftencontainsdissolved salts. 

 Underdryclimates,thewaterevaporatesleavingbehindsaltsintheuppersoil. 

 Thousands of hectares of land area in Haryana and Punjab are affected by soil 

salinity and alkalinity. 

  Mostofthecropscannottoleratehighsalinity. 

Remedy: 

 Themostcommonmethodforgettingridofsaltsistoflushthemoutby applying more 

good quality water to such soils. 

 Anothermethodislayingundergroundnetwork of perforateddrainagepipes for 

flushing out the salts slowly. 

 This sub-surface drainage system has been tried in the experimental station of 

CSSRI at Sampla, Haryana. 



 

Stalinizationandwater logging 

 

 

Energy Resources: Growing energy need, renewable and non-renewable energy sources, 

use of alternate energy sources, case studies. 

EnergyResources 

 Energyconsumptionofa nation isusuallyconsidered asan indexofitsdevelopment. 

 Thisisbecausealmostallthedevelopmentalactivitiesaredirectlyorindirectly dependent upon 

energy. 

 The first form of energy technology probably was the fire, which produced heat and the 

early man used it for cooking and heating purposes. 

 Windandhydropowerhavealsobeeninuseforthelast10,000years. 

 The invention of steam engines replaced the burning of wood by coal and coal was later 

replaced to a great extent by oil. 

GrowingEnergyNeeds 

 Developmentindifferentsectorsrelieslargelyuponenergy. 

 Agriculture,industry,mining,transportation,lighting,cooling andheatinginbuildings all 

need energy. 

 Withthedemandsofgrowingpopulationtheworldisfacingfurther energydeficit. 



 The fossil fuels like coal, oil and natural gas which at present are supplying 95% of the 

commercial energyofthe world resources and are not going to last for many more years. 

 If you justlook at the number of electric gadgets in your homes and the number of private 

cars and scooters in your locality, you will realize that in the last few years they have 

multiplied many folds and all of them consume energy. 

 DevelopedcountrieslikeU.S.A.andCanadaconstituteabout5%oftheworld‟s 

populationbutconsumeonefourthofglobalenergyresources. 

 An average person consumes 300 GJ (Giga Joules, equal to 60 barrels of oils) per year. 

By contrast, an average man in a poor country like Bhutan, Nepal or Ethiopia consumes 

less than 1 GJ in a year. 

 So a person in a rich country consumes almost as much energy in a single day as one 

person does in a whole year in a poor country. 

 This clearly shows that our life-style and standard of living are closely related to energy 

needs. Renewable and Non-Renewable Energy Sources 

 A source of energy is one that can provide adequate amount of energy in a usable form 

over a long period of time. 

 These sources canbeoftwotypes: 

1. RenewableResources 

 Which can be generated continuously in nature and are inexhaustible e.g. wood, 

solar energy, wind energy, tidal energy, hydropower, biomass energy, bio-fuels, 

geo-thermal energy and hydrogen. 

 They are also known as non-conventional sources of energy and they can be used 

again and again in an endless manner. 

2. Non-renewableResources 

 Which have accumulated in nature over a long span of time and cannot be quickly 

replenished when exhausted e.g. coal, petroleum, naturalgas and nuclear fuels like 

uranium and thorium. 

 Wood is a renewable resource as we can get new wood bygrowing a sapling into a 

tree within 15-20 years but it has taken millions of years for the formation of coal 

fromtrees and cannot be regenerated in our life time, hence coal is not renewable. 



 Wewillnowdiscussvariousformsofrenewableandnon-renewableenergy resource. 

RenewableEnergyResources 

1. Solarenergy: 

 Sunistheultimatesourceofenergy,directlyorindirectlyforallotherformsof energy. 

 Thenuclear fusionreactionsoccurring insidethesunreleaseenormousquantitiesof 

energy in the form of heat and light. 

 Thesolarenergyreceivedbythenearearthspaceisapproximately1.4 

kilojoules/second/m2 known as solar constant. 

 Traditionally, we have been using solar energy for drying clothes and food-grains, 

preservation of eatables and for obtaining salt from sea-water. 

 Nowwehaveseveraltechniquesforharnessingsolarenergy. 

 Someimportantsolarenergyharvestingdevicesarediscussed here. 

I. Solarheat collectors: 

 Thesecanbepassiveoractiveinnature. 

 Passive solar heat collectors are natural materials like stones, bricks etc. or 

materiallikeglasswhichabsorbheat duringthedaytimeandrelease it slowly at 

night. 

 Active solar collectors pump a heat absorbing medium (air or water) througha 

small collector which is normally placed on the top of the building. 

II. Solarcells: 

 Theyarealsoknownasphotovoltaic cellsorPV cells. 

 Solar cells aremadeof thinwafers of semi conductor materials likesilicon and 

gallium. 

 When solar radiations fall on them, a potential difference is produced which 

causes flow of electrons and produces electricity. 

 By using gallium arsenide, cadmium sulphide or boron, efficiency of the PV 

cells can be improved. 

 The potential difference produced by a single PV cell of 4 cm2 size is 

about0.4-0.5 volts and produces a current of 60 milli amperes. 



 

 A group of solar cells joined together in a definite pattern form a solar panel 

which can control a large amount of solar energy and can produce electricity 

enough to run street-light, irrigation water pump etc. 

 Solar cells are widely used in calculators, electronic watches, street lighting, 

traffic signals, water pumps etc. Solar cells are used for running radio and 

television also. 

 Theyarealsousedinartificialsatellites forelectricitygeneration. 

 They are more in use in remote areas where conventional electricity supply is 

a problem. 

III. Solarcooker: 

 Solar cookers make use ofsolar heat byreflecting the solar radiations using a 

mirrordirectlyontoaglass sheet whichcoversthe black insulatedboxwithin 

which the raw food is kept as shown in Fig. 



 Thefoodcookedinsolar cookersis morenutritiousduetoslow heating. 

 Howeverithasthelimitationthatitcannotbeusedatnightoroncloudy days. 

 Moreover,thedirectionofthecookerhastobeadjustedaccordingtothe direction of 

the sun rays. 

IV. Solar waterheater: 

 Itconsistsofaninsulatedboxpaintedblack frominsideand havingaglasslid to 

receive and store solar heat. 

V. Solarfurnace: 

 Here thousands of small plane mirrors are arranged in concave reflectors, all 

of which collect the solar heat and produce as high a temperature as 3000°C. 

VI. Solar powerplant: 

 Solar energy is harnessed on a large scale by using concave reflectors which 

cause boiling of water to produce steam. 

 Thesteamturbine drives a generatortoproduceelectricity. 

 Asolarpowerplant(50KWattcapacity)hasbeeninstalledatGurgaon, Haryana. 

2. WindEnergy 

 Thehighspeedwindshavealotof energyinthemaskineticenergy duetotheir motion. 

 Thewindenergyisharnessedbymakinguseofwindmills. 

 Theblades of the windmillkeepon rotatingcontinuously due totheforce of the 

striking wind. 

 The rotational motion ofthe blades drives a number of machines like water pumps, 

flour mills and electric generators. 

 Alargenumberofwind millsare installed inclusterscalledwind farms,whichfeed 

power to the utility grid and produce a large amount of electricity. 

 These farms are ideally located in coastal regions, open grasslands or hilly regions, 

particularly mountain passes and ridges where the winds are strong and steady. 

 The minimum wind speed required for satisfactory working of a wind generator is 

15 km/hr. 



 Thewindpowerpotentialofourcountryisestimatedtobeabout20,000MW, while at 

present we are generating about 1020 MW. 

 ThelargestwindfarmofourcountryisnearKanyakumariinTamilNadu generating 380 

MW electricity. 

 Windenergyisveryusefulasitdoesnotcauseanyairpollution. 

3. HYDROPOWER 

 The water flowing in a river is collected byconstructing a big damwhere the water 

is stored and allowed to fall from a height. 

 The blades of the turbine located at the bottom of the dam move with the fast 

moving water which in turn rotate the generator and produces electricity. 

 We can also construct mini or micro hydro power plants on the rivers in hilly 

regions for harnessing the hydro energy on a small scale, but the minimum heightof 

the water falls should be 10 metres. 

 ThehydropowerpotentialofIndiaisestimatedtobe about4 ×1011KW-hours. 

 Tillnowwehaveutilizedonlyalittlemorethan11%ofthis potential. 

 Hydropower does not cause any pollution, it is renewable and normally the hydro 

power projects are multi-purpose projects helping in controlling floods, used for 

irrigation, navigation etc. 

 However,big damsareoftenassociated withanumberofenvironmentalimpacts. 

4. TidalEnergy 

 Ocean tides produced by gravitational forces of sun and moon contain enormous 

amounts of energy. 

 The„hightide‟and„lowtide‟refertotheriseandfallofwaterintheoceans. 

 A difference of several meters is required between the height of high and low tideto 

spin the turbines. 

 Thetidalenergycanbeharnessed byconstructing a tidalbarrage. 

 During hightide, the sea-water flows into the reservoir ofthe barrage and turns the 

turbine, which in turn produces electricity by rotating the generators. 

 During low tide, when the sea-level is low, the sea water stored in the barrage 

reservoir flows out into the sea and again turns the turbines as shown in figure. 



 

 Thereareonlyafewsitesintheworldwheretidalenergycanbesuitably harnessed. 

 The bay of Fundy Canada having 17-18 m high tides has a potential of 5,000 MW 

of power generation. 

 ThetidalmillatLaRance,Franceisoneofthefirstmoderntidalpowermill. 

 InIndiaGulfofCambay,GulfofKutchandtheSunderbansdeltasarethetidal power sites. 

5. OceanThermalEnergy(OTE) 

 The energy available due to the difference in temperature ofwater at the surface of 

the tropical oceans and at deeper levels is called Ocean Thermal Energy. 

 Adifferenceof20°Cormoreisrequired betweensurfacewateranddeeperwaterof ocean 

for operating OTEC (Ocean Thermal Energy Conversion) power plants. 

 Thewarmsurfacewaterofoceanisusedto boilaliquidlikeammonia. 

 The high pressure vapours of the liquid formed by boiling are then used to turnthe 

turbine of a generator and produce electricity. 



 The colder water from the deeper oceans is pumped to cool and condense the 

vapours into liquid. Thus the process keeps on going continuously for 24 hours a 

day. 

6. GeothermalEnergy 

 The energy harnessed from the hot rocks present inside the earth is called 

geothermal energy. 

 Hightemperature,highpressuresteamfieldsexistbelowtheearth‟ssurfacein 

manyplaces. 

 This heat comes from the fission of radioactive material naturally present in the 

rocks. 

 In some places, the steam or the hot water comes out of the ground naturally 

through cracks in the form of natural geysers as in Manikaran, Kullu and Sohana, 

Haryana. 

 Sometimes the steamor boiling water underneath the earthdo not find anyplace to 

come out. 

 We can artificially drill a hole up to the hot rocks and by putting a pipe in it make 

the steam or hot water gush out through the pipe at high pressure which turns the 

turbine of a generator to produce electricty. 

 In USA and New Zealand, there are several geothermal plants workingsuccessfully. 

7. BiomassEnergy 

 Biomass is the organic matter produced by the plants or animals which include 

wood, crop residues, cattle dung, manure, sewage, agricultural wastes etc. 

 Biomassenergyisofthefollowing types: 

I. EnergyPlantations: 

 Solar energy is trapped by green plants through photosynthesis and 

converted into biomass energy. 

 Fast growing trees like cottonwood, poplar and Leucaena, non-woody 

herbaceous grasses, crop plants like sugarcane, sweet sorghum and sugar 

beet, aquatic weeds like water hyacinth and sea-weeds and carbohydrate 

rich potato, cereal etc. are some of the important energy plantations. 



 They may produce energy either by burning directly or by getting 

converted into burnable gas or may be converted into fuels byfermentation. 

II. Petro-crops: 

 Certain latex-containing plants like Euphorbias and oil palms are rich in 

hydrocarbons and can yield an oil like substance under high temperature 

and pressure. 

 This oily material may be burned in diesel engines directly or may be 

refined to formgasoline. These plants are popularlyknown as petro-crops. 

III. Agriculturaland Urban Wastebiomass: 

 Crop residues, bagasse (sugarcane residues), coconut shells, peanut hulls, 

cotton stalks etc. are some of the common agricultural wastes which 

produce energy by burning. 

 Animal dung, fishery and poultry waste and even human refuse are 

examples of biomass energy. 

 InBrazil30%ofelectricityisobtainedfromburningbagasse. 

 InruralIndia,animaldung cakesareburntto produce heat. 

 About 80 % of rural heat energy requirements are met by burning 

agricultural wastes, wood and animal dung cakes. 

 Inruralareastheseformsofwastebiomassareburnedinopenfurnaces 

called„Chulhas‟toproduceheatandcookfood. 

8. Biogas: 

 Biogasistheburnablegasobtainedfrombiomassinaparticularlydesigned fermentation 

plant. 

 Itis amixtureof methane,carbon dioxide,hydrogen andhydrogensulphide,the major 

constituent being methane. 

 Biogasisproducedbyanaerobicdegradationofanimalandplantwastesinthe presence of 

water. 

 Allwastesaredirectedtoadomeshaped orotherstructuremadeforthe purpose. 

 After sometime microbial action on biomass wastes in presence of plenty of water 

produces biogas which can directly be used for cooking and heating purposes. 



 Biogas is a non-polluting, clean and low cost fuel which is very useful for rural 

areas where a lot of animal waste and agricultural waste are available. 

 Thesludgeleftover after useofgas fromplantisarichfertilizer. 

9. Biofuels 

 Biomasscan be fermented to alcohols like ethanol and methanolwhichcan be used 

as fuels. 

 Ethanolcan beeasilyproduced fromcarbohydraterichsubstanceslike sugarcane. 

 However, as compared to petrol its calorific value is less and therefore, produces 

much less heat than petrol. 

 Gasoholisacommonfuelused inBrazilandZimbabwe forrunningcarsand buses. In 

India too gasohol is planned to be used on trial basis in some parts of thecountry, to 

start with in Kanpur. 

 Gasoholisamixture ofethanolandgasoline. 

 Methanol is very useful since it burns at a lower temperature than gasoline ordiesel. 

Thus the bulky radiator may be substituted by sleek designs in our cars. 

 Methanoltoo isaclean,non-pollutingfuel. 

 Methanol can be easily obtained from woody plants and ethanol from grain-basedor 

sugar-containing plants. 

Hydrogenasa Fuel 

 As hydrogen burns in air, it combines with oxygen to form water and a large amount of 

energy (150 kilojoules per gram) is released. 

 Dueto its high, ratherthehighest calorific value, hydrogencanserveasanexcellent fuel. 

Moreover, it is non-polluting and can be easily produced. 

 Production of Hydrogen is possible by thermal dissociation, photolysis or electrolysis of 

water. 

 Bythermaldissociationofwater(at3000°Korabove)hydrogen(H2)isproduced. 

 Thermochemically, hydrogen is produced bychemical reaction of water with some other 

chemicals in 2-3 cycles so that we do notneed the high temperatures for the productionof 

H2. 



 Electrolyticmethoddissociateswaterintohydrogen(H2)andoxygenbymakingacurrent flow 

through it. 

 Photolysis of waterinvolves breakdown of waterin thepresence of sun lighttorelease 

hydrogen. 

 Greenplantsalsohavephotolysisofwater duringphotosynthesis. 

 However,hydrogenishighlyinflammableandexplosiveinnature. 

 Hence, safehandlingis requiredfor using H2 as afuel.Also,itis difficulttostore and 

transport. 

 Presently,H2 isused inthe formofliquid hydrogenasa fuelin spaceships. Non 

Renewable Sources of Energy 

 Fossilfuelslikecoal,petroleum andnatural gasarethemajorsourcesof energyin the present 

world. 

 Theyareused asfuelsand arenonrenewable. 

 Thesewereformedbythedecompositionoftheremainsofplantsandanimalsburied under the 

earth millions of years ago. 

 Nuclearenergyisanother formwhich isveryeffectivebuthasalsoitsowndemerits. 

1. Coal: 

 Coalisthemostabundantfossilfuelintheworld. 

 Therearemainlythreetypesofcoal,namelyanthracite(hardcoal),bituminous (Soft coal) 

and lignite (brown coal). 

 Anthracitecoalhasmaximumcarbon(90%)andcalorificvalue(8700kcal/kg.), 

Bituminous, lignite and peat contain 80, 70 and 60% carbon, respectively. 

 Indiahasabout5%ofworld‟scoalthoughIndiancoalisnotverygoodintermsof 

heat capacity. 

 MajorcoalfieldsinIndiaareRaniganj,Jharia,Bokaro,Singrauli,andGodavari valley. 

 Anthracite coaloccursonly J&K inIndia. 

 On burning coalcauses serious environmentalpollution including release ofcarbon 

dioxide a major green house gas. 

2. Petroleum: 



 Itisthemostimportantenergysourceinthe world. 

 There are 13countriesinthe worldhaving67%of the petroleum reserves which 

together form the OPEC (Organization of Petroleum exporting countries). 

 About1/4thoftheoilreservesareinSaudiArabia. 

 Crudepetroleumisacomplex mixtureofalkanehydrocarbons. 

 Hence it has to be purified and refined by the process of fractional distillation, 

during which process different constituents separate out at different temperatures 

and we get a large variety of products from this, namely, petroleum gas, kerosene, 

petrol, diesel, fuel oil, lubricating oil, paraffin wax, asphalt, plastic etc. 

 LPG we use at home is a liquefied formof petroleumgas which mostly consists of 

Butane. 

 In India in India oil fields are located at Digboi (Assam), Gujarat Plains and 

Bombay High, offshore areas in deltaic coasts of Gadavari, Krishna, Kaveri and 

Mahanadi. 

 Petroleum also cause pollution on burning but it is cleaner than coal as it left no 

residue after burning. 

3. Naturalgas: 

 Itisalsoafossilfuel. 

 Naturalgas deposits mostly accompany oil deposits because it has been formed by 

decomposing remains of dead animals and plants buried under the earth. 

 Itismainlycomposedofmethane(95%)withsmallamountsofpropaneand ethane. 

 Naturalgasisthecleanestfossil fuel. 

 Itcanbeeasilytransportedthroughpipelines. 

 Ithasahighcalorificvalueofabout50KJ/G andburnswithoutanysmoke. 

 Naturalgasisusedasadomesticandindustrialfuel. 

 Itisused asafuelinthermalpowerplantsforgenerating electricity. 

 Compressednaturalgas(CNG)isusedasanalternativetopetrolanddieselfor transport of 

vehicles. 

 Itis muchcleanerandcauses noorverylittle pollution. 



 InDelhiallbuses andautorickshawsrunonthisnewfuel. 

4. Nuclear energy: 

 Nuclearenergyisthe tremendousenergypresentinthenucleusofanatom. 

 This energy can be harnessed from the atoms of some elements and can be utilised 

for fulfilling energy requirements at large scale. 

 Itcanbegeneratedbytwotypes ofreactions: 

I. Nuclear Fission: 

 It is the nuclear change in which nucleus of certain isotopes with large 

mass numbers are split into lighter nuclei on bombardment by neutronsand 

a large amount of energy is released through a chain reaction. 

 As in the example below Uranium atom is bombarded with a neutron andit 

releases huge amount of energy and Uranium atoms gets converted to 

Krypton and Barium. 

92U
235+0n

136Kr92+56Ba141 +3 0n
1 +Energy 

 Uranium-235nucleiaremostcommonlyusedinnuclearreactors. 

II. Nuclear fusion: 

 Here two isotopes ofa light element are forced together at extremely high 

temperatures until they fuse together to form a heavier nucleus. 

 Thisreactionalsoreleasesenormousenergyintheprocess.Itreleases more 

energy than nuclear fission. 

1H
2+1H

23He2+0n
1+Energy 

 Intheexampleshownabove,twohydrogen(Deuterium)atomsfuseto form the 

nucleus of Helium at very high temperature. 

 Nuclearenergyhastremendouspotentialbutveryseriousrisksofleakagefrom nuclear 

reactor are associated with it. 

 Disposalofthenuclear wastealsoposesabig problem. 

 There are several nuclear power stations in India located at Tarapur (Maharashtra), 

Kota (Rajasthan), Kalpakkam (Tamil Nadu) and Narora (U.P.). 

 IndiahasuraniumfromminesinBihar. 

 TherearedepositsofthoriuminKeralaandTamilNadu. 



AlternateSourcesofEnergy 

 Energy requirements are increasing day by day where as conventional sources of energy 

such as oil, coal and natural gas are very limited. 

 Thissituation insists for use ofnonconventionalsourcesofenergywhichcanbe renewed and 

thus be used again and again without fear of depleting them. 

 Thealternativenon-conventionalenergysourcesincludealltherenewableformsof energy. 

 

LandResources:Landasaresource,landdegradation,maninduceslandslides,soil erosion, and 

desertification. 

LandResources: 

Landasaresource 

 Land is a finite and valuable resource uponwhich we depend for our food, fibre and fuel 

wood, the basic amenities of life. 

 Soil,especiallythetopsoil,isclassifiedasarenewableresourcebecauseitis continuously 

regenerated by natural process though at a very slow rate. 

 About 200-1000yearsare needed for the formationofone inchor 2.5cmsoil, depending 

upon the climate and the soil type. 

 But,whenrateoferosionisfasterthanrateofrenewal,thenthesoilbecomesanon- renewable 

resource. 

LandDegradation 

 Withincreasingpopulation growth thedemandsoflandforproducingfood,fibreand fuel wood 

is also increasing. 

 Hence there ismore andmore pressure on thelimitedland resources which are getting 

degraded due to over-exploitation. 

 Soildegradationisarealcauseofalarmbecausesoilformationisanextremelyslow process and 

the average annual erosion rate is 20-100 times more than the renewal rate. 

 Soilerosion,water-logging,salinizationandcontaminationofthesoilwithindustrial wastes 

like fly-ash, press-mud or heavy metals all cause degradation of land. 

ReasonsforLandDegradation 

VariousfactorshaveledtoLand Degradation.Someofthemareas under: 



i. Unplanneddestructionofforestshas broughtseriouschanges inland. 

ii. Thewashingoff of finesoil particlesfrom deforestedareashascausedgreatsoil erosion. 

iii. Soilerosionhasresultedinagreatincreaseinrun-off,pollutionturbidityand 

mineralization in rivers and extensive silting in water reservoirs. 

SoilErosion 

 Theliteralmeaningof„soilerosion‟iswearingawayofsoil. 

 Soilerosion is defined asthe movement ofsoil components, especially surface ortop soil 

from one place to another. 

 Soilerosionresultsinthelossoffertilitybecauseitisthetopsoillayer whichisfertile. 

 Ifwe look at the world situation, we find that one third ofthe world‟s cropland is getting 

eroded. 

 Soilerosionisbasicallyoftwotypesbaseduponthecauseoferosion: 

1. Normalerosionor geologic erosion: 

 Causedbythegradualremovaloftopsoilbynaturalprocesses. 

 It brings equilibrium between physical, biological and hydrological activities 

and maintains a natural balance between erosion and renewal. 

2. Acceleratederosion: 

 This is mainly caused by anthropogenic (man-made) activities and the rate of 

erosion is much faster than the rate of formation of soil. 

 Overgrazing, deforestation and mining are some important activities causing 

accelerated erosion. 

 Therearetwotypes ofagentswhichcausesoil erosion: 

i. Climaticagents: 

 Waterand windaretheclimaticagentsofsoilerosion. 

 Water affects soil erosion in the form of heavy rains, rapid flow of water along 

slopes, run-off, wave action and melting and movement of snow. 

 Water induced soilerosion isofthefollowing types: 

 Sheet erosion: when there is uniform removal of a thin layer of soil from a 

large surface area, it is called sheet erosion. This is usually due to run-off 

water. 



 Rill erosion: When there is rainfall and rapidly running water produces 

finger-shaped grooves or rills over the area, it is called rill erosion. 

 Gully erosion: It is a more prominent type of soil erosion. When the rainfall 

is very heavy, deeper cavities or gullies are formed, which may be U or V 

shaped. 

 Slip erosion: This occurs due to heavy rainfall on slopes of hills and 

mountains. 

 Stream bank erosion: During the rainy season, when fast running streams 

take a turn in some other direction, they cut the soil and make caves in the 

banks. 

 Winderosionisresponsibleforthefollowingthreetypesofsoilmovements: 

 Saltation: This occurs under the influence ofdirect pressure ofstormy wind 

and the soil particles of 1-1.5 mm diameter move up in vertical direction. 

 Suspension:Herefinesoilparticles(lessthan1mmdia)whichare suspended in 

the air and taken away to distant places. 

 Surfacecreep:Herelargerparticles(5-10mm diameter)creep/crawl over the 

soil surface along with wind. 

ii. Bioticagents: 

 Excessivegrazing,mininganddeforestationarethemajorbioticagents responsible 

for soil erosion. 

 Duetotheseprocessesthetopsoilisdisturbedorrenderedandisdirectly exposed to the 

action of various physical forces facilitating erosion. 

 Overgrazing accounts for 35% of the world‟s soil erosion while deforestation is 

responsible for 30% of the earth‟s seriously eroded lands. 

 Deforestationwithoutreforestation,overgrazingbycattle,surfacemining without 

land reclamation etc make the top soil vulnerable to erosion. 

 SoilConservationPracticesInorder to prevent soilerosionandconservethe soil the 

following conservation practices are employed: 

 Conservationaltillfarming:Intraditionalmethodthe land isploughedandthe 

soilisbrokenupandsmoothedtomakeaplantingsurface.However,this 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Landslides 

disturbs the soil and makes it susceptible to erosionwhen fallow (i.e. without 

crop cover). 

 Contour farming: On gentle slopes, crops are grown in rows across, rather 

than up and down, a practice known as contour farming. Each row planted 

horizontally along the slope of the land to help hold soil and slow down loss 

of soil through run-off water. 

 Terracing:It isusedonsteeperslope and it retainswaterforcropsat alllevels and 

cuts down soil erosion by controlling run off. In high rainfall areas, ditches 

are also provided behind the terrace to permit adequate drainage. 

 Strip cropping: Here strips of crops are alternated with strips of soil saving 

cover crops like grasses or grass-legume mixture. Whatever run-off comes 

from the cropped soil is retained by the strip of cover crop and this reduces 

soil erosion. 

 Various anthropogenic activities like hydroelectric projects, large dams, reservoirs, 

construction of roads and railway lines, construction of buildings, mining etc are 

responsible for clearing of large forested areas. 

 Earlier there were few reports of landslides between Rishikesh and Byasi on Badrinath 

Highway area. 

 But,afterthe highwaywasconstructed,15 landslidesoccurredinasingleyear. 

 During construction of roads, huge portions of mountainous areas are cut or destroyedand 

thrown into adjacent valleys and streams. 

 These landmassesweakenthemountainslopesandleadtolandslides. 

 Theyalsoincreasetheturbidityofvariousnearbystreams,therebyreducingtheir productivity. 

Desertification 

 Desertification is a type of land degradation in dry lands in which biologicalproductivity 

is lost due to natural processes or induced by human activities. 

 Itisaprocesswherebytheproductivepotentialofaridorsemiaridlandsfallsbyten percent or 

more. 



 Moderatedesertificationis 10-25% dropinproductivity, severedesertificationcauses25- 

50% dropwhile veryseveredesertificationresults inmorethan50% dropinproductivity. 

 Desertification leads to the conversion of irrigated croplands to desert like conditions in 

which agricultural productivity falls. 

 Desertificationischaracterizedbydevegetationandlossofvegetalover,depletionof 

groundwater, salinization and severe soil erosion. 

 Roadconstructioncauseddesertificationinthefollowingway: 

I. It affectedthestabilityofhillslopes. 

II. Itdamagedtheprotectivevegetationoverbothaboveandbelow roads. 

III. Itblockednaturaldrainage. 

Causes of Desertification: 

 Formationof desertsmaytakeplaceduetonatural phenomenalikeclimatechangeor may be 

due to abusive use of land. 

 Themajoranthropogenicactivitiesresponsiblefordesertificationareasfollows: 

 Deforestation: The process ofremoval of vegetable cover from the forests. Since there is 

no vegetation to hold the surface run-off, water drains offquickly before it can soak into 

the soilto nourish the plants or to replenish the groundwater. This increases soil erosion, 

loss of fertility and loss of water. 

 Overgrazing: The regions most seriously affected by desertification are the cattle 

producing areas of the world. This is because the increasing cattle population heavily 

graze in grasslands or forests and it leads to desertification. 

 Shifting cultivation: Due to increase in shifting cultivation, desertification may inceased 

due to loss of vegetable cover. 

 Mining and quarrying: These activities are also responsible for loss of vegetalcover and 

denudation of extensive land areas leading to desertification. 

Roleofindividualin conservationofnaturalresources. 

 Different natural resources like forests, water, soil, food, mineral and energy resources 

play a vital role in the development of a nation. 

 However, overuse of these resources in our modern society is resulting in fast depletionof 

these resources. 



 Environmentbelongs toeach one of us and all of ushave a responsibility tocontribute 

towards its conservation and protection. 

 Small droplets of water together form a big ocean.Similarly,with our small 

individualefforts we can together help in conserving our natural resources to a large 

extent. 

 Thesearesomepointssummarized howtoconservedifferentresources: 

 ConserveWater: 

 Don‟tkeepwatertapsrunningwhilebrushing,shaving,washingorbathing. 

 Inwashingmachinesfillthemachineonlytothelevelrequiredforyour clothes. 

 Installwater-savingtoiletsthatusenotmorethan6litersperflush. 

 Check for water leaksinpipesandtoiletsandrepairthempromptly. 

 Asmallpin-hole sized leak will lead to the wastage of640 liters ofwater in a 

month. 

 Water the plants in your kitchen-garden and thelawns in the evening 

whenevaporation losses are minimum. Never water the plants in mid-day. 

 Use dripirrigation and sprinklingirrigation toimproveirrigation efficiency and 

reduce evaporation. 

 Installasmallsystemtocollectusedwaterfromsinks,cloth-washers, bathtubs etc. 

which can be used for watering the plants. 

 Buildrainwater harvestingsysteminyour house. 

 Conserveenergy: 

 Turnofflights,fansandother applianceswhennotinuse. 

 Obtainasmuchheataspossiblefromnaturalsources. 

 Drytheclothesinsun insteadofdrierifitisasunnyday. 

 Usesolarcookerforcookingyourfoodonsunnydayswhichwillbemore nutritious 

and will cut down on your LPG expenses. 

 Buildyourhousewithprovisionforsunspacewhichwillkeepyourhouse warmer 

and will provide more light. 

 Grow deciduous trees atproper places outside your home to cut off 

intenseheat of summers and get a cool breeze and shade. 



 Thiswillcut offyourelectricitychargesoncoolersand air-conditioners. 

 A big tree is estimated to have a cooling effect equivalent to five air 

conditioners. 

 Drive less, make fewer trips and use public transportations wheneverpossible. 

 During winter close the windowsat night. During summer close the windows 

during days if using an A.C. Otherwise loss of heat would be more, 

consuming more electricity. 

 Tryriding bicycle or just walkdownsmalldistances instead ofusing your car or 

scooter. 

 Protectthesoil: 

 Whileconstructingyourhouse,don‟t uprootthetreesasfaraspossible. 

 Growdifferent typesofornamentalplants,herbsandtreesin yourgarden. 

 Growgrassinthe openareaswhichwillbindthesoilandpreventitserosion. 

 Make compost from your kitchen waste and use it for your kitchen-garden or 

flower-pots. 

 Donot irrigate the plants using a strong flow of water, as itwould wash offthe 

soil. 

 Betterusesprinklingirrigation. 

 If you own agricultural fields, do not over-irrigate your fields without proper 

drainage to prevent water logging and salinisation. 

 Usemixedcroppingsothatsomespecificsoilnutrientsdonotget depleted. 

 PromoteSustainableAgriculture: 

 Donot wastefood.Takeasmuchasyou caneat. 

 Reduce the use ofpesticides. 

 Fertilizeyourcropprimarilywithorganicfertilizers. 

 Usedripirrigationto waterthecrops. 

 Eatlocalandseasonalvegetables.Thissaveslotofenergyontransport, storage and 

preservation. 

 Controlpests bya combinationofcultivationandbiologicalcontrolmethods. 



Equitableuseofresourcesforsustainablelifestyles. 

 Theworldisnowdividedinmoredevelopedcountries(MDC‟s)andlessdeveloped countries 

(LDC‟s). 

 The lessdevelopeddoesnotmeanthattheyarebackwardassuch, theyareculturallyvery rich or 

even much more developed, but economically they are less developed. 

 Thegap betweenthetwoismainlybecauseofpopulationand resources. 

 TheMDC‟shaveonly22%ofworld‟spopulation,buttheyuse88%ofitsnatural 

resources,73%ofits energy. 

 ThesecountriesincludeUSA,Canada,Japan,theCIS,Australia,NewZealandand Western 

European Countries. 

 TheLDC‟s,ontheother hand, haveverylowormoderateindustrialgrowth,have78% of 

theworld‟spopulationanduseabout12%ofnaturalresourcesand27%ofenergy. 

 Thegapbetweenthetwoisincreasingwithtimeduetosharpincreaseinpopulationin 

theLDC‟s. 

 Therichhavegrownricherwhilethepoorhavestayed pooror goneevenpoorer. 

 Theirshareofresources istoolittleleadingtounsustainability. 

 Ourearth‟sresourcesarelimitedandeventherenewableresourceswillbecome 

unsustainableiftheiruseexceedstheir regeneration. 

 Thus,thesolutiontothisproblemistohavemoreequitabledistributionofresourcesand 

wealthtomeeteveryone‟sbasicneeds 

 We cannot expect the poor countries to stop growth in order to check pollution because 

development brings employment and the main problem of these countries is to tackle 

poverty. 

 The rich countries will have to lower down their consumption levels while needs of the 

poor countries have to be fulfilled by providing them resources. 

 A fairer sharing ofresourceswill narrow downthe gap betweenthe rich and the poor and 

will lead to sustainable development for all. 


