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ENVIRONMENT

SECTIONA

Shortanswers:

1.Greenhousegases

A greenhousegas isa gas inanatmospherethat absorbs and emits radiantenergy withinthe thermal

infrared range.Thisprocessisthefundamentalcauseofthe greenhouseeffect. Theprimarygreenhouse

gasesin Earth'satmosphere are watervapor, carbondioxide, methane, nitrousoxide,and ozone.Without

greenhousegases,theaveragetemperatureof Earth'ssurface wouldbeabout−18 °C(0 °F),[2] ratherthan

thepresentaverageof15 °C(59 °F).Inthe SolarSystem,theatmospheresofVenus,MarsandTitanalso

containgasesthatcauseagreenhouseeffect.

2.Radioactivitypollution

Radioactivecontamination,alsocalled radiologicalcontamination,isthedepositionof,orpresence
of radioactivesubstancesonsurfacesorwithinsolids,liquidsorgases,wheretheirpresenceis
unintendedorundesirable.Suchcontaminationpresentsahazardbecauseofthe radioactivedecay ofthe
contaminants,whichemitharmful ionizingradiation suchas alphaparticles or betaparticles, gamma
rays or neutrons.Thedegreeofhazardisdeterminedbytheconcentrationofthecontaminants,the
energyoftheradiationbeingemitted,thetypeofradiation,andtheproximityofthecontaminationto
organsofthebody.Itisimportanttobeclearthatthecontaminationgivesrisetotheradiationhazard,
andtheterms"radiation"and"contamination"arenotinterchangeable.

3.AirPollution

Airpollution occurswhenharmfulorexcessivequantitiesofsubstancesincludinggases, particulates,

and biologicalmolecules areintroducedinto Earth'satmosphere.Itmaycausediseases,allergiesand

alsodeathofhumans;itmayalsocauseharm tootherlivingorganismssuchasanimalsandfoodcrops,

andmaydamagethe natural or builtenvironment.Humanactivityandnaturalprocessescanboth

generateairpollution.

4.DisasterManagement

DisasterManagementreferstomanagedisasterresponseinthecountry.Indiahasbeentraditionally

vulnerabletothenaturaldisastersontheaccountofitsuniquegeo-climaticconditions.Floods,droughts,

cyclones,earthquakesandlandslideswouldhavebeenrecurrentphenomena.About60%ofthelandmass

ispronetoearthquakesofvariousintensities;over40millionhectaresispronetofloods;about8%ofthe

totalareaispronetocyclonesand68%oftheareaissusceptibletodrought.Inthedecade1990-2000,an

averageofabout4344peoplelosttheirlivesandabout30millionpeoplewereaffectedbydisastersevery

year.

5.SwachhBharat
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SwachhBharatAbhiyan (SBA)(or SwachhBharatMission (SBM)or CleanIndiaMission inEnglish)isa

campaignin India thataimstocleanupthestreets,roadsandinfrastructureofIndia'scities,smaller

towns,andruralareas.TheobjectivesofSwachhBharatincludeeliminating opendefecation throughthe

constructionofhousehold-ownedandcommunity-owned toilets andestablishinganaccountable

mechanism ofmonitoringtoiletuse.Runbythe GovernmentofIndia,themissionaimstoachievean

Open-DefecationFree(ODF)Indiaby2October2019,the150thanniversaryofthebirthof Mahatma

Gandhi,byconstructing90milliontoiletsinruralIndiaataprojectedcostof₹1.96lakhcrore. Themission

willalsocontributetoIndiareaching SustainableDevelopmentGoalNumber6 .

6.In-situConservation

In-situ conservation istheon-site conservation ortheconservationofgeneticresourcesinnatural

populationsof plant or animal species,suchas forestgeneticresources innaturalpopulationsoftree

species.[1] Itistheprocessofprotectingan endangered plant or animal species initsnatural habitat,

eitherbyprotectingorrestoringthehabitatitself,orbydefendingthespeciesfrom predators.Itisapplied

toconservationof agriculturalbiodiversity in agroecosystems byfarmers,especiallythoseusing

unconventionalfarmingpractices.e.g.,NilgiribiosphereinIndia.

7.Ex-situConversation

Exsitu conservation literallymeans,"Off-site conservation".Itistheprocessofprotectinganendangered

species,varietyor breed,ofplantoranimaloutsideitsnaturalhabitat;forexample,byremovingpartof

thepopulationfrom athreatenedhabitatandplacingitinanewlocation,whichmaybeawildareaor

withinthecareofhumans.[1][2] Thedegreetowhichhumanscontrolormodifythenaturaldynamicsofthe

managedpopulationvarieswidely,andthismayincludealterationoflivingenvironments,reproductive

patterns,accesstoresources,andprotectionfrom predationandmortality. Exsitu managementcan

occurwithinoroutsideaspecies'naturalgeographicrange.Individualsmaintained exsitu existoutside

an ecologicalniche.Thismeansthattheyarenotunderthesameselectionpressuresaswildpopulations,

andtheymayundergo artificialselection ifmaintained exsitu formultiplegenerations.

8.EcologicalFootprint

The ecologicalfootprint measureshumandemandonnature,i.e.,thequantityofnatureittakesto

supportpeopleoraneconomy.Ittracksthisdemandthroughan ecologicalaccounting system.The

accountscontrastthebiologicallyproductiveareapeopleusefortheirconsumptiontothebiologically

productiveareaavailablewithinaregionortheworld.Inshort,itisameasureof humanimpactonEarth's

ecosystem andrevealsthedependenceofthehumaneconomyon naturalcapital.Theecological

footprintisdefinedasthebiologicallyproductiveareaneededtoprovideforeverythingpeopleuse:fruits

andvegetables,fish,wood,fibers,absorptionofcarbondioxidefrom fossilfueluse,andspacefor

buildingsandroads.

9.FireSafety

Firesafety isthesetofpracticesintendedtoreducethedestructioncausedby fire.Firesafetymeasures
includethosethatareintendedtoprevent ignition ofanuncontrolledfire,andthosethatareusedtolimit
thedevelopmentandeffectsofafireafteritstarts.Firesafetymeasuresincludethosethatareplanned
duringthe construction ofabuildingorimplementedinstructuresthatarealreadystanding,andthose
thataretaughttooccupantsofthebuilding.Threatstofiresafetyarecommonlyreferredtoas fire
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hazards.Afirehazardmayincludeasituationthatincreasesthelikelihoodofafireormay
impede escape intheeventafireoccurs.

SECTIONB

LongAnswers:

Q DescribeEcosystem,itsstructureandfunctions.

An ecosystem isa community oflivingorganismsinconjunctionwiththe nonlivingcomponents oftheir

environment(thingslikeair,waterandmineralsoil),interactingasasystem.[2] These biotic and abiotic

components areregardedaslinkedtogetherthroughnutrientcyclesandenergyflows.[3] Asecosystems

aredefinedbythenetworkofinteractionsamongorganisms,andbetweenorganismsandtheir

environment,[4] theycanbeofanysizebutusuallyencompassspecific,limitedspaces[5] (althoughsome

scientistssaythattheentireplanetisanecosystem).[6] Energy,water,nitrogenandsoilmineralsareother

essentialabioticcomponentsofanecosystem.Theenergythatflowsthroughecosystemsisobtained

primarilyfrom thesun.Itgenerallyentersthesystem through photosynthesis,aprocessthatalso

captures carbondioxide from theatmosphere.Byfeedingonplantsandononeanother, animals playan

importantroleinthemovementofmatterandenergythroughthesystem.Theyalsoinfluencethe

quantityofplantand microbial biomass present.Bybreakingdowndeadorganic

matter, decomposers releasecarbonbacktotheatmosphereandfacilitate nutrientcycling byconverting

nutrientsstoredindeadbiomassbacktoaform thatcanbereadilyusedbyplantsandothermicrobes.

Structure

Generallyecosystemsconsistoftwobasiccomponents.1.   Abioticcomponent.2.   Bioticcomponent.

1. Abioticcomponents

Itincludesbasicin-organic(soil,water,oxygen,calcium carbonates,phosphatesetc.)andorganic
compounds.Italsoincludesphysicalfactorssuchasmoisture,windcurrentsandsolarradiation.Radiant
energyofsunistheonlysignificantenergysourceforanyecosystem.

2.Bioticcomponents

Includeproducers,consumersanddecomposers.

Producer: Thesearetheautotrophic,chlorophyll-bearingorganisms,which producetheirownfood. 

Consumers: Aconsumerwhichgetsnutritionbyeatingplantsiscalled Primaryconsumers (herbivore)
(eg)Rabbit,deerandcow.

TheSecondaryConsumer: (carnivores)isananimalthateatsthefleshof herbivores(eg)catsanddogs. 

TertiaryConsumers: arethetypesofcarnivores,whichpreyuponother carnivores.(eg)Lion,tigerand
vulture.

Functions
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Anecosystem isafunctionalandlifesustainingenvironmentalsystem.Theenvironmentalsystem
consistsofbioticandabioticcomponents.Bioticcomponentsincludelivingorganismsandabiotic
componentsincludesinorganicmatterandenergy.

 

Inanecosystem therearethreefunctionalcomponents.

1.   Inorganicconstituents

2.   Organism

3.   Energyinput

Thesethreecomponentsinteractwitheachothertoform anenvironmentalsystem.Theprimary
producersconvertinorganicconstituentsintoorganiccomponentsbyphotosynthesisusingtheenergy
from the solarradiations.The herbivores make use ofthe energyfrom the producers and they
themselvesserveasafoodforthecarnivores.Animalsofdifferenttypesaccumulateorganicmatterin
theirbodywhichistakenasfood.Theyareknownassecondaryproducers.Thedeadorganicmattersof
plantsandanimalsaredecomposedbybacteriaandfungiwhichbreakthecomplexmoleculesand
liberateinorganiccomponents.Theseareknownasdecomposers.Duringthisprocesssomeamountof
energyisreleasedintheform ofheat.Theecosystem ofdifferenthabitatsisinterrelatedwithone
another.

Q Whatisbiodiversityandhowtoconserveit.

Biodiversity,a portmanteau of"bio"(life)and"diversity",generallyreferstothe variety and variability of life

onEarth.Accordingtothe UnitedNationsEnvironmentProgramme (UNEP),biodiversitytypically

measuresvariationatthe genetic,the species,andthe ecosystem level. Terrestrialbiodiversitytendsto

begreaternearthe equator, whichseemstobetheresultofthewarm climate andhigh primary

productivity. Biodiversityisnotdistributedevenlyon Earth,andisrichestinthetropics.Thesetropical

forestecosystemscoverlessthan10percentofearth'ssurface,andcontainabout90percentofthe

world'sspecies. Marinebiodiversity tendstobehighestalongcoastsintheWestern Pacific,where sea

surfacetemperature ishighest,andinthemid-latitudinalbandinalloceans.Thereare latitudinal

gradientsinspeciesdiversity. Biodiversitygenerallytendstoclusterinhotspots, andhasbeenincreasing

throughtime, butwillbelikelytoslowinthefuture.

Conservation

Conservationbiology maturedinthemid-20thcenturyas ecologists, naturalists and
other scientists begantoresearchandaddressissuespertainingtoglobalbiodiversitydeclines.[225][226][227]

Theconservationethicadvocatesmanagementof naturalresources forthepurposeofsustaining
biodiversityin species, ecosystems,the evolutionaryprocess andhumancultureandsociety.

Conservationbiologyisreformingaroundstrategicplanstoprotectbiodiversity.[225][230][231] Preserving
globalbiodiversityisapriorityinstrategicconservationplansthataredesignedtoengagepublicpolicy
andconcernsaffectinglocal,regionalandglobalscalesofcommunities,ecosystemsand
cultures.[232] Actionplansidentify ways ofsustaininghumanwell-being,employing naturalcapital, market
capital and ecosystem services.[233][234]

Inthe EUDirective1999/22/EC zoosaredescribedashavingaroleinthepreservationofthebiodiversity
ofwildlifeanimalsbyconductingresearchorparticipationin breedingprograms.[235]
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Protectionandrestorationtechniques

Removalofexoticspecieswillallowthespeciesthattheyhavenegativelyimpactedtorecovertheir
ecologicalniches.Exoticspeciesthathavebecomepestscanbeidentifiedtaxonomically
(e.g., with DigitalAutomatedIdentificationSystem (DAISY),usingthe barcodeoflife).[236][237] Removalis
practicalonlygivenlargegroupsofindividualsduetotheeconomiccost.

Assustainablepopulationsoftheremainingnativespeciesinanareabecomeassured,"missing"species
thatarecandidatesforreintroductioncanbeidentifiedusingdatabasessuchasthe Encyclopediaof
Life andthe GlobalBiodiversityInformationFacility.

● Biodiversitybanking placesamonetaryvalueonbiodiversity.OneexampleistheAustralian Native
VegetationManagementFramework.

● Genebanks arecollectionsofspecimensandgeneticmaterial.Somebanksintendtoreintroduce
bankedspeciestotheecosystem (e.g., viatreenurseries).[238]

● Reductionofandbettertargetingofpesticidesallowsmorespeciestosurviveinagriculturaland
urbanizedareas.

● Location-specificapproachesmaybelessusefulforprotectingmigratoryspecies.Oneapproachis
tocreate wildlifecorridors thatcorrespondtotheanimals'movements.Nationalandother
boundariescancomplicatecorridorcreation.

Q Describedifferenttypesofpollutionanddiscussanytwoin

detail.

Pollution istheintroductionof contaminants intothenaturalenvironmentthatcausesadverse

change.[1] Pollutioncantaketheform of chemicalsubstances or energy,suchasnoise,heator

light. Pollutants,thecomponentsofpollution,canbeeitherforeignsubstances/energiesornaturally

occurringcontaminants.Pollutionisoftenclassedas pointsource or nonpointsourcepollution.In2015,

pollutionkilled9millionpeopleintheworld.

Pollutioncantakeanyform includingchemicalsubstances,heat,light,noiseorenergy.Tomakeiteasier
todistinguish,pollutionhasbeendividedintoeightcategoriesbythescientificcommunity.

Thedifferenttypesofpollutionare:

● WaterPollution.

● AirPollution.

● SoilPollution.

● ThermalPollution.

● RadioactivePollution.

● NoisePollution.

● LightPollution.
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AIRPOLLUTION

Airpollutionreferstothereleaseofpollutantsintotheairthataredetrimentaltohumanhealthandthe

planetasawhole.TheCleanAirActauthorizestheU.S.EnvironmentalProtectionAgency(EPA)to

protectpublichealthbyregulatingtheemissionsoftheseharmfulairpollutants.TheNRDChasbeena

leadingauthorityonthislawsinceitwasestablishedin1970.

Causes:

“Mostairpollutioncomesfrom energyuseandproduction,”says JohnWalke,directoroftheCleanAir

Project,partofthe ClimateandCleanAirprogram atNRDC.“Burningfossilfuelsreleasesgasesand

chemicalsintotheair.”Andinanespeciallydestructivefeedbackloop,airpollutionnotonlycontributesto

climatechangebutisalsoexacerbatedbyit.“Airpollutionintheform ofcarbondioxideandmethane

raisestheearth’stemperature,”Walkesays.“Anothertypeofairpollutionisthenworsenedbythat

increasedheat:Smogformswhentheweatheriswarmerandthere’smoreultravioletradiation.”Climate

changealsoincreasestheproductionofallergenicairpollutantsincludingmold(thankstodamp

conditionscausedbyextremeweatherandincreasedflooding)andpollen(duetoalongerpollenseason

andmorepollenproduction).

WATERPOLLLUTION:Waterpollution isthe pollution ofbodiesofwater,suchas lakes, rivers,seas,
the oceans,aswellas groundwater.Itoccurswhen pollutants reachthesebodiesofwater,without
treatment. Waste from homes,factoriesandotherbuildingsgetintothewaterbodies.

Therearemanychemicalsthatarenaturallyfoundinthesebodiesofwaterbuttodayitispollutedby

nitrates,phosphates,oil,acidfrom acidrain,anddebrislikesediments,fallenlogsandsoon.Andhenceit

createsdiseasestohumanandotherlivingorganismse.g.theydrinkwaterfrom riverswhicharemixed

withpoisonouschemicalswhichcaneffectthem.Aquaticorganismsinriversarealsoeffectedandthen

humanswhoconsumethisfishescanalsohaveserioushealthproblems.

Waterpollution iscausedduetoseveralreasons.Herearethefewmajorcausesofwaterpollution:

SewageandWasteWater: Sewage,garbageandliquidwasteofhouseholds,agriculturallands and

factoriesaredischargedintolakesandrivers.Thesewastescontainharmfulchemicalsandtoxinswhich

makethewaterpoisonousforaquaticanimalsandplants.

Dumping: Dumpingofsolidwastesandlittersinwaterbodiescauseshugeproblems.Littersinclude

glass,plastic,aluminum,Styrofoam etc.Differentthingstakedifferentamountoftimetodegradein

water.Theyaffectaquaticplantsandanimals.

IndustrialWaste: Industrialwastecontainspollutantslikeasbestos,lead,mercuryandpetrochemicals

whichareextremelyharmfultobothpeopleandenvironment.Industrialwasteisdischargedintolakes

andriversbyusingfreshwatermakingthewatercontaminated.

OilPollution: Seawatergetspollutedduetooilspilledfrom shipsandtankerswhiletraveling.Thespilled

oildoesnotdissolveinwaterandformsathicksludgepollutingthewater.

AcidRain: Acidrainispollutionofwatercausedbyairpollution.Whentheacidicparticlescausedbyair

pollutionintheatmospheremixwithwatervapor,itresultsinacidrain.
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GlobalWarming: Duetoglobalwarming,thereisanincreaseinwatertemperature.Thisincreasein

temperatureresultsindeathofaquaticplantsandanimals.Thisalsoresultsinbleachingofcoralreefsin

water.

Q WhatisGlobalwarming?Explainitseffectsonenvironment.

Globalwarmingistheterm usedtodescribeagradualincreaseintheaveragetemperatureoftheEarth's

atmosphereanditsoceans,achangethatisbelievedtobepermanentlychangingtheEarth’sclimate

Themaindriveroftoday'swarmingisthecombustionoffossilfuels.Thesehydrocarbonsheatupthe

planetvia thegreenhouseeffect,whichiscausedbytheinteractionbetween Earth'satmosphere and

incomingradiationfrom thesun.Thegreenhouseeffectistheprocessby

which absorption and emission of infrared radiationbygasesinaplanet's atmospherewarm itslower

atmosphereandsurface.

Effectsofglobalwarming

Thebigmelt

Themostvisibleeffectofclimatechangesofaristhemeltingofglaciersandseaice.Theicesheets

havebeenretreatingsincetheendofthelastIceAgeabout11,700yearsago,butthelastcentury's

warminghashastenedtheirdemise.A2016studyfoundthatthereisa99percentchancethatglobal

warminghascausedtherecentretreatofglaciers;infact,theresearchshowed,theseriversof

ice retreated10to15timesthedistancetheywouldhave iftheclimatehadstayedstable.Glacier

NationalParkinMontanahad150glaciersinthelate1800s. Todayithas26.Thelossofglacierscan

causethelossofhumanlifewhenicydamsholdingbackglacierlakes destabilizeandburst,or

when avalanchescausedbyunstableiceburyvillages.

Extremeweather

Changesinregionalclimateareexpectedtoincludegreaterwarmingoverland,withmostwarmingat

highnorthern latitudes,andleastwarmingoverthe SouthernOcean andpartsoftheNorthAtlantic

Ocean.[156]

Futurechangesin precipitation areexpectedtofollowexistingtrends,withreducedprecipitation

over subtropical landareas,andincreasedprecipitationatsubpolarlatitudesand

some equatorial regions.[157] Projectionssuggestaprobableincreaseinthefrequencyandseverityof

someextremeweatherevents,suchas heatwaves.

Sealevelrise

Thesealevelrisesince1993hasbeenestimatedtohavebeenonaverage2.6 mm and2.9 mm peryear±

0.4 mm.additionally,sealevelrisehasacceleratedfrom 1995to2015.[163] Overthe21stcentury,theIPCC

projectsforahighemissionsscenario,thatglobalmean sealevel couldriseby52–98 cm.[164] TheIPCC's
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projectionsareconservative,andmayunderestimatefuturesealevelrise.[165]Otherestimatessuggest

thatforthesameperiod,globalmeansealevelcouldriseby0.2to2.0m (0.7–6.6 ft),relativetomean

sealevelin1992.[145]

Ecologicalsystems

Interrestrial ecosystems,theearliertimingofspringevents,aswellaspolewardandupwardshiftsin

plantandanimalranges,havebeenlinkedwithhighconfidencetorecentwarming.[170] Futureclimate

changeisexpectedtoaffectparticularecosystems,including tundra, mangroves, coral

reefs,[156] and caves.[171] itisexpectedthatmostecosystemswillbeaffectedbyhigheratmospheric

CO2levels,combinedwithhigherglobaltemperatures.[172] Overall,itisexpectedthatclimatechangewill

resultinthe extinction ofmanyspeciesandreduceddiversityofecosystems.[173]

Adaptation

Otherpolicyresponsesinclude adaptation toclimatechange.Adaptationtoclimatechangemaybe

planned,eitherinreactiontooranticipationofclimatechange,orspontaneous,i.e.,withoutgovernment

intervention.[220] Plannedadaptationisalreadyoccurringonalimitedbasis.[213] thebarriers,limits,and

costsoffutureadaptationarenotfullyunderstood.[213]

Q RenewableandNonRenewablesourcesofEnergy

Renewableenergy isenergythatiscollectedfrom renewableresources,whicharenaturallyreplenished

ona humantimescale,suchas sunlight, wind, rain, tides, waves,and geothermalheat.[2] Renewable

energyoftenprovidesenergyinfourimportantareas: electricitygeneration, air and water

heating/cooling, transportation,and rural(off-grid) energyservices.

Renewableenergyresourcesexistoverwidegeographicalareas,incontrastto otherenergysources,

whichareconcentratedinalimitednumberofcountries.Rapiddeploymentofrenewableenergy

and energyefficiency isresultinginsignificant energysecurity, climatechangemitigation,andeconomic

benefits.[7] Theresultsofarecentreviewoftheliterature[8] concludedthatas greenhousegas (GHG)

emittersbegintobeheldliablefordamagesresultingfrom GHGemissionsresultinginclimatechange,a

highvalueforliabilitymitigationwouldprovidepowerfulincentivesfordeploymentofrenewableenergy

technologies.

MainTechnologies

WindPower

Airflowscanbeusedtorun windturbines.Modernutility-scalewindturbinesrangefrom around600 kW

to5MW ofratedpower,althoughturbineswithratedoutputof1.5–3MW havebecomethemost

commonforcommercialuse.Thelargestgeneratorcapacityofasingleinstalledonshorewindturbine

reached7.5MW in2015.Thepoweravailablefrom thewindisafunctionofthecubeofthewindspeed,

soaswindspeedincreases,poweroutputincreasesuptothemaximum outputfortheparticular

turbine.[41] Areaswherewindsarestrongerandmoreconstant,suchasoffshoreandhigh altitude sites

arepreferredlocationsforwindfarms.Typically fullloadhours ofwindturbinesvarybetween16and57

percentannually,butmightbehigherinparticularlyfavorableoffshoresites.[42]
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Hydropower

In2015hydropowergenerated16.6%oftheworldstotalelectricityand70%ofallrenewable
electricity.[45] Sincewaterisabout800times denserthanair,evenaslowflowingstream ofwater,or
moderatesea swell,canyieldconsiderableamountsofenergy.Therearemanyformsofwaterenergy:

● Historicallyhydroelectricpowercamefrom constructinglargehydroelectricdamsandreservoirs,
whicharestillpopularinthirdworldcountries.Thelargestofwhichisthe ThreeGorgesDam(2003)
in China andthe ItaipuDam(1984)builtbyBrazilandParaguay.

● Smallhydro systemsarehydroelectricpowerinstallationsthattypicallyproduceupto 50MW of
power.Theyareoftenusedonsmallriversorasalowimpactdevelopmentonlargerrivers.Chinais
thelargestproducerofhydroelectricityintheworldandhasmorethan45,000smallhydro
installations.[46]

● Run-of-the-riverhydroelectricity plantsderive kineticenergy from riverswithoutthecreationofa
large reservoir.Thisstyleofgenerationmaystillproducealargeamountofelectricity,suchas
the ChiefJosephDam ontheColumbiariverintheUnitedStates.

SolarEnergy

Solarenergy,radiant light and heat from the sun,isharnessedusingarangeofever-evolvingtechnologies
suchas solarheating, photovoltaics, concentratedsolarpower (CSP), concentrator
photovoltaics (CPV), solararchitecture and artificialphotosynthesis.[48][49] Solartechnologiesarebroadly
characterizedaseither passivesolar or activesolar dependingonthewaytheycapture,convertand
distributesolarenergy.PassivesolartechniquesincludeorientingabuildingtotheSun,selecting
materialswithfavorable thermalmass orlightdispersingproperties,anddesigningspacesthat naturally
circulateair.Activesolartechnologiesencompass solarthermalenergy,using solarcollectorsforheating,
and solarpower,converting sunlight into electricity eitherdirectlyusing photovoltaics (PV),orindirectly
using concentratedsolarpower.

BioEnergy

Biomassis biologicalmaterial derivedfrom living,orrecentlylivingorganisms.Itmostoftenrefersto
plantsorplant-derivedmaterialswhicharespecificallycalled lignocellulosicbiomass.[64] Asanenergy
source,biomasscaneitherbeuseddirectlyviacombustiontoproduceheat,orindirectlyafterconverting
ittovariousformsof biofuel.Conversionofbiomasstobiofuelcanbeachievedbydifferentmethods
whicharebroadlyclassifiedinto: thermal, chemical,and biochemical methods.Woodremainsthelargest
biomassenergysourcetoday;[65] examplesincludeforestresidues–suchasdeadtrees,branches
and treestumps –,yardclippings,woodchipsandeven municipalsolidwaste.Inthesecondsense,
biomassincludesplantoranimalmatterthatcanbeconvertedintofibersorotherindustrial chemicals,
including biofuels.Industrialbiomasscanbegrownfrom numeroustypesofplants,
including miscanthus, switchgrass, hemp, corn, poplar, willow, sorghum, sugarcane, bamboo,[66] anda
varietyoftreespecies,rangingfrom eucalyptus to oilpalm (palm oil).

EnergyStorage

Energystorageisacollectionofmethodsusedto storeelectricalenergy onan electricalpowergrid,or

offit.Electricalenergyisstoredduringtimeswhenproduction(especiallyfrom intermittentpowerplants

suchasrenewableelectricitysourcessuchas windpower, tidalpower, solarpower)exceeds

consumption,andreturnedtothegridwhenproductionfallsbelowconsumption. Pumped-storage

hydroelectricity isusedformorethan90%ofallgridpowerstorage.

Non-renewableresource 
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A non-renewableresource (alsocalledafiniteresource)isaresourcethatdoesnotrenewitselfata

sufficientrateforsustainableeconomicextractioninmeaningfulhumantime-frames.Anexampleis

carbon-based,organically-derivedfuel.Theoriginalorganicmaterial,withtheaidofheatandpressure,

becomesafuelsuchasoilorgas. Earth minerals and metalores, fossilfuels (coal, petroleum, naturalgas)

and groundwater incertain aquifers areallconsiderednon-renewableresources,though

individual elements arealmostalwaysconserved.

Earth mineralsand metal ores

Earth mineralsand metal oresareexamplesofnon-renewableresources.Themetalsthemselvesare
presentinvastamountsinEarth's crust,andtheirextractionbyhumansonlyoccurswheretheyare
concentratedby naturalgeologicalprocesses (suchasheat,pressure,organicactivity,weatheringand
otherprocesses)enoughtobecomeeconomicallyviabletoextract.Theseprocessesgenerallytakefrom
tensofthousandstomillionsofyears,through platetectonics, tectonicsubsidence and crustalrecycling.

Thelocalizeddepositsofmetaloresnearthesurfacewhichcanbeextractedeconomicallybyhumans
arenon-renewableinhumantime-frames.Therearecertain rareearthminerals and elements thatare
morescarceandexhaustiblethanothers.Theseareinhighdemandin manufacturing,particularlyfor
the electronicsindustry.

FossilFuels

Naturalresourcessuchas coal, petroleum (crudeoil)and naturalgas takethousandsofyearstoform
naturallyandcannotbereplacedasfastastheyarebeingconsumed.Eventuallyitisconsideredthat
fossil-basedresourceswillbecometoocostlytoharvestandhumanitywillneedtoshiftitsrelianceto
othersourcesofenergysuchassolarorwindpower,see renewableenergy.

Analternativehypothesisisthatcarbonbasedfuelisvirtuallyinexhaustibleinhumanterms,ifone
includesallsourcesofcarbon-basedenergysuchasmethanehydratesontheseafloor,whicharevastly
greaterthanallothercarbonbasedfossilfuelresourcescombined.[1] Thesesourcesofcarbonarealso
considerednon-renewable,althoughtheirrateofformation/replenishmentontheseafloorisnotknown.
Howevertheirextractionateconomicallyviablecostsandrateshasyettobedetermined.

NuclearFuels

Theuseof nucleartechnology relyingon fission requires Naturallyoccurringradioactivematerial as

fuel. Uranium,themostcommonfissionfuel,andispresentinthegroundatrelativelylowconcentrations

and mined in19countries.[9] Thismineduranium isusedtofuelenergy-generatingnuclearreactors

with fissionable uranium-235 whichgeneratesheatthatisultimatelyusedtopower turbines togenerate

electricity.

Nuclearpowerprovidesabout6%oftheworld'senergyand13–14%oftheworld'selectricity.[13] Nuclear

energyproductionisassociatedwithpotentiallydangerous radioactivecontamination asitreliesupon

unstableelements.Inparticular,nuclearpowerfacilitiesproduceabout200,000metrictonsof lowand

intermediatelevelwaste (LILW)and10,000metrictonsof highlevelwaste (HLW)(includingspentfuel

designatedaswaste)eachyearworldwide.

Q Whatistheimportanceofdisastermanagement?
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*ReferShortasnwerforDefinition.*

Overthepastcoupleofyears,theGovernmentofIndiahavebroughtaboutaparadigm shiftinthe

approachtodisastermanagement.Thenewapproachproceedsfrom theconvictionthatdevelopment

cannotbesustainableunlessdisastermitigationisbuiltintothedevelopmentprocess.Anothercorner

stoneoftheapproachisthatmitigationhastobemulti-disciplinaryspanningacrossallsectorsof

development.Thenewpolicyalsoemanatesfrom thebeliefthatinvestmentsinmitigationaremuch

morecosteffectivethanexpenditureonreliefandrehabilitation.

Disastermanagementoccupiesanimportantplaceinthiscountry’spolicyframeworkasitisthepoorand

theunder-privilegedwhoareworstaffectedonaccountofcalamities/disasters.

ThestepsbeingtakenbytheGovernmentemanatefrom theapproachoutlinedabove.Theapproachhas

beentranslatedintoaNationalDisasterFramework[aroadmap]coveringinstitutionalmechanisms,

disasterpreventionstrategy,earlywarningsystem,disastermitigation,preparednessandresponseand

humanresourcedevelopment.Theexpectedinputs,areasofinterventionandagenciestobeinvolvedat

theNational,Stateanddistrictlevelshavebeenidentifiedandlistedintheroadmap.Thisroadmaphas

beensharedwithalltheStateGovernmentsandUnionTerritoryAdministrations.Ministriesand

DepartmentsofGovernmentofIndia,andtheStateGovernments/UTAdministrationshavebeenadvised

todeveloptheirrespectiveroadmapstakingthenationalroadmapasabroadguideline.Thereis,

therefore,nowacommonstrategyunderpinningtheactionbeingtakenbyalltheparticipating

organisations/stakeholders.

InstitutionalandPolicyFramework

Theinstitutionalandpolicymechanismsforcarryingoutresponse,reliefandrehabilitationhavebeenwell

-establishedsinceIndependence.Thesemechanismshaveprovedtoberobustandeffective insofaras

response,reliefandrehabilitationareconcerned.

Atthenationallevel,theMinistryofHomeAffairsisthenodalMinistryforallmattersconcerningdisaster

management.TheCentralReliefCommissioner(CRC)intheMinistryofHomeAffairsisthenodalofficer

tocoordinatereliefoperationsfornaturaldisasters.TheCRCreceivesinformationrelatingto

forecasting/warningofanaturalcalamityfrom IndiaMeteorologicalDepartment(IMD)orfrom Central

WaterCommissionofMinistryofWaterResourcesonacontinuingbasis.The

Ministries/Departments/Organizationsconcernedwiththeprimaryandsecondaryfunctionsrelatingto

themanagementofdisastersinclude:IndiaMeteorologicalDepartment,CentralWaterCommission,

MinistryofHomeAffairs,MinistryofDefence,MinistryofFinance,MinistryofRuralDevelopment,Ministry

ofUrbanDevelopment,DepartmentofCommunications,MinistryofHealth,MinistryofWaterResources,

MinistryofPetroleum,DepartmentofAgriculture&Cooperation.MinistryofPower,DepartmentofCivil

Supplies,MinistryofRailways,MinistryofInformationandBroadcasting,PlanningCommission,Cabinet

Secretariat,DepartmentofSurfaceTransport,MinistryofSocialJustice,DepartmentofWomenandChild

Development,MinistryofEnvironmentandForest,DepartmentofFood.Each

Ministry/Department/OrganizationnominatetheirnodalofficertotheCrisisManagementGroupchaired

byCentralReliefCommissioner.ThenodalofficerisresponsibleforpreparingsectoralAction

Plan/EmergencySupportFunctionPlanformanagingdisasters.

ControlRoom (EmergencyOperationRoom): AnEmergencyOperationsCenter(ControlRoom)existsin

thenodalMinistryofHomeAffairs,whichfunctionsroundtheclock,toassisttheCentralRelief

Commissionerinthedischargeofhisduties.TheactivitiesoftheControlRoom includecollectionand

transmissionofinformationconcerningnaturalcalamityandrelief,keepingclosecontactwith
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governmentsoftheaffectedStates,interactionwithotherCentralMinistries/Departments/Organizations

inconnectionwithrelief,maintainingrecordscontainingallrelevantinformationrelatingtoactionpoints

andcontactpointsinCentralMinistriesetc.,keepingup-to-datedetailsofallconcernedofficersatthe

CentralandStatelevels.

ContingencyActionPlan: ANationalContingencyActionPlan(CAP)fordealingwithcontingenciesarising

inthewakeofnaturaldisastershasbeenformulatedbytheGovernmentofIndiaandithadbeen

periodicallyupdated.Itfacilitatesthelaunchingofreliefoperationswithoutdelay.TheCAPidentifiesthe

initiativesrequiredtobetakenbyvariousCentralMinistries/Departmentsinthewakeofnatural

calamities,setsdowntheprocedureanddeterminesthefocalpointsintheadministrativemachinery.

StateReliefManuals: EachStateGovernmenthasreliefmanuals/codeswhichidentifythatroleofeach

officerintheStateformanagingthenaturaldisasters.Thesearereviewedandupdatedperiodically

basedontheexperienceofmanagingthedisastersandtheneedoftheState.

NationalCrisisManagementCommittee(NCMC): CabinetSecretary,whoisthehighestexecutiveofficer,

headstheNCMC.SecretariesofalltheconcernedMinistries/Departmentsaswellasorganizationsare

themembersoftheCommitteeTheNCMCgivesdirectiontotheCrisisManagementGroupasdeemed

necessary.TheSecretary,MinistryofHomeAffairsisresponsibleforensuringthatalldevelopmentsare

broughttothenoticeoftheNCMCpromptly.

Q Discusstherelationshipbetweenenvironmentandhuman

health

Healthistheleveloffunctionalormetabolicefficiencyofalivingbeing.Inhumans,itisthegeneral

conditionofaperson’smind,bodyandspirit,usuallymeaningtobefreefrom illness,injuryorpain.The

WorldHealthOrganization(WHO)hasdefinedhealthinitsbroadersensein1946as“astateofcomplete

physical,mental,andsocialwell-beingandnotmerelytheabsenceofdiseaseorinfirmity.”

Adiseaseisanabnormalconditionaffectingthebodyofanorganism.Itmaybecausedbyexternal

factors,suchasinfectiousdisease,oritmaybecausedbyinternaldysfunctions,suchasautoimmune

diseases.Inhumans,“disease”isoftenusedmorebroadlytorefertoanyconditionthatcausespain,

dysfunction,distress,socialproblems,ordeathtothepersonafflicted,orsimilarproblemsforthosein

contactwiththeperson.

Humanhealthisinfluencedbymanyfactorslikenutritional,biological,chemicalorpsychological.Itis

quitetruethatenvironmenthasadirectimpactonthoselivinginitandmanydiseasesaretheoutcomeof

man’smaladjustmenttohisenvironment.

Thefactorssuchasmalfunctioningofthebodyparts,hormonalimbalances,malfunctioningofimmune

system andgeneticdisorders,whichexistwithinthehumanbody,arecalledIntrinsicFactors.The

diseasecausedbyintrinsicfactorsiscalledorganicdiseasesormetabolicdiseases.

Therearethreetypesofhealthhazards:

1.PhysicalHazards:
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RadioactiveandUVradiations,Globalwarming,Chlorofluorocarbons,Noiseetc.

2.ChemicalHazards:

CombustionofFossilfuels,industrialeffluence,pesticides,heavymetals.

3.BiologicalHazards:

Bacteria,Viruses,Parasites.

InfectiousOrganisms:

Infectiousdiseases,alsoknownastransmissiblediseasesorcommunicablediseasescompriseclinically

evidentillnessresultingfrom theinfection,presenceandgrowthofpathogenicbiologicalagentsinan

individualhostorganism.Infectiouspathogensincludesomeviruses,bacteria,fungi,protozoa,

multicellularparasites,andaberrantproteinsknownasprions.

Malnutrition:

Theterm malnutritionreferstoanunhealthfulintakeofdietarynutrients.Malnutritionmayarisewith

inadequateoroverabundantfoodintake,animbalanceofdietarynutrientsoraninabilitytodigest,absorb

orutilizethefoodyoueat.

FoodAdulteration:

Adulterationoffoodisdefinedastheadditionorsubtractionofanysubstancetoorfrom food,sothat

thenaturalcompositionandqualityoftheoriginalfoodsubstanceisaffected.Itisdifficultforthe

consumertodetecttheextentofadulteration.Adulterationoffoodscaneitherbeintentional,

unintentionalornatural.

Radiation:

Highdosesofradiationcanbeharmfulorevenfatal.Thedamagecausedbyexposuretoradiationis

determinedbythetypeofradiation,thedurationofexposure,andthepartofthebodythatisexposed.It

isimportanttonotethatanaverageofoneinfourpeopledevelopssomeform ofcancer.

Q Whatisthesignificanceofozonelayerandhowisitdepleted?

The ozonelayer or ozoneshield isaregionof Earth's stratosphere thatabsorbsmostof

the Sun's ultraviolet (UV)radiation.Itcontainshighconcentrationsof ozone (O3)inrelationtootherparts

oftheatmosphere,althoughstillsmallinrelationtoothergasesinthestratosphere.Theozonelayer

containslessthan10partspermillionofozone,whiletheaverageozoneconcentrationinEarth's

atmosphereasawholeisabout0.3partspermillion.Theozonelayerismainlyfoundinthelowerportion

ofthestratosphere,from approximately20to30kilometres(12to19 mi)aboveEarth,althoughits

thicknessvariesseasonallyandgeographically.[1]

Importanceofozonelayer
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Ozoneisharmfulatgroundlevelbuthighuptheatmosphereozonelayerplaysavitalroleinthe

protectionofalllivingbeings.Thesunpropagatesultravioletradiationswhichasanadverseeffecton

livingbeings.Thislayerabsorbstheradiationsandprohibitsthem from enteringtheoutersurfaceofthe

earth.Theozonelayerresidesinthestratosphericlayeroftheearth’satmosphere.Thelayerswhich

occupythelowerpartoftheatmosphereremovestheunwantedpollutantsfrom theearth’ssurface

Depletion

Ozonelayerdepletionisoneofthemostseriousproblemsfacedbyourplanetearth.Itisalsooneofthe

primereasonswhichareleadingtoglobalwarming.Ozoneisacolourlessgaswhichisfoundinthe

stratosphereofourupperatmosphere.Thelayerofozonegasiswhatwhichprotectsusfrom the

harmfulultravioletradiationsofthesun.Theozonelayerabsorbstheseharmfulradiationsandthus

preventstheseraysfrom enteringtheearth’satmosphere.Ultravioletradiationsarehighenergy

electromagneticwavesemittedbythesunwhichifenterstheearth’satmospherecanleadtovarious

environmentalissuesincludingglobalwarming,andalsoanumberofhealthrelatedissuesforallliving

organisms.Thankstotheozonelayerwhichprotectsusfrom theseharmfulrays.

Themainthingsthatleadtodestructionoftheozonegasintheozonelayer.Lowtemperatures,increase

inthelevelofchlorineandbrominegasesintheupperstratospherearesomeofthereasonsthatleadsto

ozonelayerdepletion.Buttheoneandthemostimportantreasonforozonelayerdepletionisthe

productionandemissionofchlorofluorocarbons(CFCs).Thisiswhatwhichleadstoalmost80percentof

thetotalozonelayerdepletion.

Therearemanyothersubstancesthatleadtoozonelayerdepletionsuchashydrochlorofluorocarbons

(HCFCs)andvolatileorganiccompounds(VOCs).Suchsubstancesarefoundinvehicularemissions,by-

productsofindustrialprocesses,aerosolsandrefrigerants.Alltheseozonedepletingsubstancesremain

stableintheloweratmosphericregion,butastheyreachthestratosphere,theygetexposedtotheultra

violetrays.Thisleadstotheirbreakdownandreleasingoffreechlorineatomswhichreactswiththe

ozonegas,thusleadingtothedepletionoftheozonelayer.

Q Whatarenaturalresources?Explainrelationshipbetweenman

andnature.

Naturalresources are resources thatexistwithoutactionsofhumankind.Thisincludesallvalued

characteristicssuchasmagnetic,gravitational,electricalpropertiesandforcesetc.Onearthit

includes: sunlight, atmosphere, water, land (includesallminerals)alongwithall vegetation, crops and

animallifethatnaturallysubsistsuponorwithintheheretoforeidentifiedcharacteristicsand

substances.[1][2][3][4]

Particularareassuchas therainforestinFatu-Hiva areoftencharacterizedby

the biodiversity and geodiversity existentintheirecosystems.Naturalresourcesmaybefurtherclassified

indifferentways.Naturalresourcesarematerialsandcomponents(somethingthatcanbeused)thatcan

befoundwithintheenvironment.Everyman-madeproductiscomposedofnaturalresources(atits

fundamentallevel).A naturalresource mayexistasaseparateentitysuchasfreshwater, air,andaswell

asalivingorganism suchasafish,oritmayexistinanalternateform thatmustbeprocessedtoobtain

theresourcesuchas metalores, rareearthmetals, petroleum,andmostformsofenergy.
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Thereismuchdebateworldwideovernaturalresourceallocations,thisisparticularlytrueduringperiods

ofincreasingscarcityandshortages(depletionandoverconsumptionofresources)butalsobecausethe

exportationofnaturalresourcesisthebasisformanyeconomies(particularlyfor developedcountries).

Somenaturalresourcessuchassunlightandaircanbefoundeverywhere,andareknownasubiquitous

resources.However,mostresourcesonlyoccurinsmallsporadicareas,andarereferredtoaslocalised

resources.

Relationshipbetweenmanandnature

Humansaresophisticatedandevolvedanimalswhohavemodifiedthenaturalenvironmenttomakeit

suitableforliving. Whilehumandependencyonnaturehasbeendecreasedovertheprocessofevolution,

peoplestilldemonstratemanyformsofnatureconnectedness. Thisincludesemotionalattachmentto

nature,perceptionofthemselvesasapartofnature,andactivitiesaimedatnatureprotection.How

stronglyarehumansdependentonnature?Canitsmodifiedversionsubstitutetherealform ofit?

Theissuesasabovehavebeenofascientificinterestofresearchersacrosstheworld.Ithasbeen

establishedthatnaturehasintrinsicvalueforpeople.Forexample,theconceptofbiophiliawas

introducedbyaUS-basedbiologistEdwardO.Wilsoninhis1984book.Biophiliaisdefinedasan

evolutionarilyconditionedneedtobondwithnature,toexperienceitsproximityandmaintaincontactwith

it.Whiletheetymologyofthewordsuggests“loving”attitudetowardslivingnature,thisterm canbeused

inabroadercontextmeaningthegeneralneedtorelatewithbothlivingandnonlivingform ofit.

Asignificantamountofresearchhasdemonstratedthatevenchildrenareawareofthefactthatnature

bearsimportancetohumans. Aseriesofstudiesbetween1995and2002haveshownthatchildrenfrom

differentsocialandculturalbackgroundsshareaffiliationwithnatureanddemonstrateamoralsentiment

towardsit.Forexample,childrenwereawareofthefactthatwaterpollutionwoulddoharm toboth

peopleandotherlivingorganisms,andthatitwoulddistortthelandscapesasweknowthem.They

expressedthebeliefthatitwaspeople’smoralobligationtoprotectnatureandpreventthenegative

effectsofpollution.Althoughtheirresponseswithinthestudywerehuman-oriented,itisbelievedthatthe

sentimenttowardsnatureisauthenticinchildrenaswellasinadults.

Afterthestrongattachmenttonaturewasestablishedinpeople,thequestionaboutitstechnological

replicastillremained.Thenextfocusofstudieswasobservationofnaturethroughtechnologicalmeans.

Thus,PeterKahnandhiscolleaguesconductedastudyin2008,inwhichaplasmatelevisionwas

installedinawindowlessworkspaceintheuniversity,andmovingimagesofnatureweredisplayedonthe

screen.Theresearchcontinuedfor16weeks,afterwhichpsychologicalwell-beingoftheemployeeswas

assessed.Theuniversitystaffthathadvisualcontactwith“technologicalnature”hadsignificant

improvementsascomparedtothosewhodidnotmaintainsuchcontact.However,thestudyconducted

laterin2008showedthat,incomparisontoobservationofreallandscapesoutsideofglasswindows,

landscapesviewedonplasmascreenwerenothelpfulwhenitcametostressreductionorimprovement

ofemotionalwell-being.Thesefindingsuggeststhatnotechnologicalreplicacanreplacerealnaturein

regardtoitssignificancetopeople.

Q Discusstheimportanceofenvironmentaleducation
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Environmentaleducation (EE)referstoorganizedeffortstoteachhownaturalenvironmentsfunction,and

particularly,howhumanbeingscanmanagebehaviorand ecosystems to livesustainably.Itisamulti-

disciplinaryfieldintegratingdisciplinessuchasbiology,chemistry,physics,ecology,earthscience,

atmosphericscience,mathematics,andgeography.Theterm oftenimplieseducationwithintheschool

system,from primarytopost-secondary.However,itsometimesincludesalleffortstoeducatethepublic

andotheraudiences,includingprintmaterials,websites,mediacampaigns,etc..

Environmentaleducationprovidesimportantopportunitiesforstudentstobecomeengagedinrealworld

issuesthattranscendclassroom walls.Theycanseetherelevanceoftheirclassroom studiestothe

complexenvironmentalissuesconfrontingourplanetandtheycanacquiretheskillsthey’llneedtobe

creativeproblem solversandpowerfuladvocates

EnvironmentalEducationBenefitsStudentsby…

ImprovingAcademicAchievement. EEimprovestestscoresbyprovidingstudentswithengaginglessons

aboutthenaturalworldthatcanbeappliedtoallsubjectareasandgrades.

BreakingtheIndoorHabit. EEoffersanantidotetotheplugged-inlivesoftoday’sgeneration,whichisthe

firsttogrowupindoors.Childrenwhoexperienceschoolgroundsorplayareaswithdiversenatural

settingsaremorephysicallyactive,moreawareofgoodnutrition,morecreative,andmoreciviltoone

another.

ImprovingStudentHealth. EEgetsstudentsoutdoorsandactive,andhelpstoaddresscommonhealth

issuesinchildrentoday,suchasobesity,attentiondeficitdisorder,anddepression.

SupportingSTEM. EEoffersanengagingplatform forgainingandapplyingknowledgeandskillsin

science,technology,engineering,andmathematics(STEM).

Meeting21stCenturyNeeds. EEemphasizesskillsessentialforsucceedingintomorrow’sworld,suchas

questioning,investigating,definingproblems,analyzing,interpreting,reasoning,developingconclusions,

andsolvingproblems.

CultivatingLeadershipQualities. EEemphasizescooperativelearningwithothers,criticalthinkingand

discussion,andafocusonactionstrategieswithreal-worldapplications.

ImprovingFocusandCognition. EEincreasestheabilityofstudentstofocusandimprovestheircognitive

abilities.Childrenwithattention-deficitdisorderalsobenefitfrom moreexposuretonature–thegreenera

child’severydayenvironment,themoremanageablearetheirsymptoms.

Q WriteoneessayonenvironmentalpoliciesofModi’s

Government.

ModiGovernment'sEnvironmentPolicyEndorsesEverythingThatBodesWellforBusiness

ThelastthreeyearsundertheModigovernmenthaveseenthetransformationoftheenvironmentfrom

beingafieldofrelativestabilityandinactivity,tofunctioningasanactiveinstrumentofcapital

accumulation.Thesharppolarisationbetweenextremelypositiveinitiatives(likeIndia’sassertiveglobal
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positiononclimatechange,ambitiousforaysintorenewablesandbillsinstitutionalisingwaterforlife)

andnegativeanti-peopleactions(especiallydecisionsregulating naturalecosystemslikecoasts,forests

andwetlands,andtheerodingofpeople’srights),isbasedonthegovernmentrationaletoendorse

everythingthatbodeswellforbusiness,newtechnologyandinternationalacclaim, evenifthisisachieved

attheexpenseoftheprotectionofecosystems,conservation,people’slivelihoodandwellbeing.

Businessdevelopmentintheenvironment

Theerosionofpeople’srightscausedbythegovernment’s‘development’(orbusinessdevelopment)

initiatives,hasbeenthemostrecurrentboneofcontentionoverthelastthreeyears.Arguably,thismode

ofregulatory-businessdevelopmentisbasedonacommand-and-controlmodelwherebyclaimsmadeby

localcommunitytotheenvironmentalcommonsareconsiderablyeroded.Resourceslikeland,airand

waterhavecometobedefinedlessbylocalownershipof‘environmentmanagementpractices’andmore

bypost-factoparticipatorypublicconsultations.

Thegovernmentisroutingsuchpracticesthroughthesystem ofEnvironmentalImpactAssessment(EIA).

TheEIAisacriticalconstituentofresponsibleenvironmentalgovernanceandisadeterminingfactorof

howthebalancebetweenpeople,environmentandindustrywillultimatelypanout.Forinstance,what

happenswhenbuildersgetautomaticenvironmentalclearanceforonlineproposalspendingmorethana

month,wheretherearenopriorsitechecks?Thisisexactlywhatthe ModelBuildingByeLaws do,which

isjustoneamongthemanysuchprospectiveregulations.

WhiletheUPAgovernment,towardstheendofitstenureandafterbeingchargedwithpolicyparalysis,

begandistributingrapid-fireclearancestoindustrialprojects,thisgovernmenthassystematisedsuch

manipulationsasthenorm.Intheprocess,dispensingwiththeneedtomanipulateindividualcases,by

consistentlyworkingontherulesthathavepermittedcompaniestoretrospectivelyapplyfor

environmentalclearanceaftertheirprojectshadalreadybeenlaunched.Thisallowsviolatorsaneasy

escaperoute–firstcommitviolationsandthencoughupthepayment,usingtheEIAroute.

Underthepresentsystem,morehydropowerunitscanbebuiltontheGanga,morelandcanbetaken

awayfrom tribalforeststoappeaseminingindustries.Pollutingconstructionprojectsalongcitiesand

coastscaneasilygetago-ahead.Imaginethis–alreadythe450plushydropowerprojectsalongthe

Gangahaveadverselyimpacted53%ofitsflow.Andwiththegovernmentplanningmore(rememberthe

face-offbetweentheministryofenvironment,forestandclimatechangeandtheministryofwater

resources),wecananticipatemoredevastatingfloodslikethosethattookplaceinChennaiandBihar.

Thegovernmentknowsitsbusiness

From itsenvironmentaltrackrecord,onethingthatemergesisthecurrentgovernment’spenchantfor

innovation,bethatitsearliestinitiative–wantingto‘reform’(ordismantle)keyenvironmentallaws

throughtheTSRrecommendations – orthesubsequentinterventionsthathave,unfortunately,endedup

insubvertingthemanagementofnaturalecosystems,spanningforests,rivers,coastsandwetlands.

Therationalebehindsomeofthesepolicy‘innovations’doesseem inexplicable.Forinstance,whydo

awaywithCentralWetlandRegulatoryAuthorityanddevolvepowerstostatesknowingthatthelatterare

majorviolatorsofwetlandconservation?ItdoesawaywithEIAandshutsoffcitizens’voices.Or,why

comeupwiththecontroversialriver-linkingproposalortheActtobuildnavigablewaterwaysknowingthat

itwilladverselyimpactthehydrologyandwaterflow?InBundelkhand,itmakeslittlesensetotransfer

watersfrom KentoBetwa(eventhoughKencannotbedefinedasawatersurplusriver),andthenfacing

theconsequenceofhavingBetwawatersdivertedbeyondtheregion.EventheCentralWaterCommission

wasreluctanttogivethego-aheadtothisidea.
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Itsoveralltrackrecordshowsthatthisgovernmentisactive.Itknowsexactlywhatitisdoing.Itis

thereforenotcontradictingitselfwhenitapprovesaslewofregulationstoprojectitselfinafavourable

lighttoforeigninvestorsfarmers.Whileatthesametime,ithastransformedtheenvironmentsectorfrom

thebureaucratic,corruptandlethargicfieldthatitwasunderthepreviousregime,to facilitateactive

capitalaccumulation.Arguably,environmentalgovernance,inthelastthreeyears,hastransformedintoa

convenientgreengrowthstrategy.

Q WhatisSustainableDevelopment?

Sustainabledevelopment isthe organizingprinciple formeeting humandevelopment goalswhileatthe

sametime sustaining theabilityofnaturalsystemstoprovidethe naturalresources and ecosystem

services uponwhichthe economy and society depend.Thedesiredresultisastateofsocietywhereliving

conditionsandresourceusecontinuetomeethumanneedswithoutunderminingtheintegrityand

stabilityofthenaturalsystem andsustainabledevelopmentcanbeclassifiedasdevelopmentthatmeet

theneedsofthepresentwithoutcompromisingtheabilityofthefuturegeneration.

Whilethemodernconceptofsustainabledevelopmentisderivedmostlyfrom the1987 BrundtlandReport,

itisalsorootedinearlierideasabout sustainableforestmanagement andtwentiethcentury

environmentalconcerns.Astheconceptdeveloped,ithasshiftedtofocusmoreon economic

development, socialdevelopment andenvironmentalprotectionforfuturegenerations.Ithasbeen

suggestedthat"theterm 'sustainability'shouldbeviewedashumanity'stargetgoalofhuman-ecosystem

equilibrium (homeostasis),while'sustainabledevelopment'referstotheholisticapproachandtemporal

processesthatleadustotheendpointofsustainability".[1] Themoderneconomiesareendeavouringto

reconcileambitiouseconomicdevelopmentandobligationsofpreservingthe natural

resources and ecosystem,thetwoaretraditionallyseenasofconflictingnature.Insteadofholding

climatechangecommitmentsandothersustainabilitymeasuresasadragtoeconomicdevelopment,

turningandleveragingthem intomarketopportunitieswilldogreatergood.Theeconomicdevelopment

broughtbysuchorganizedprinciplesandpracticesinan economy iscalled ManagedSustainable

Development 

ThemesofSustainableDevelopment

Progress

The UnitedNationsConferenceonSustainableDevelopment (UNCSD;alsoknownasRio2012)wasthe

thirdinternationalconferenceonsustainabledevelopment,whichaimedatreconcilingtheeconomicand

environmentalgoalsoftheglobalcommunity.Anoutcomeofthisconferencewasthedevelopmentof

the SustainableDevelopmentGoals thataim topromotesustainableprogressandeliminateinequalities

aroundtheworld.However,fewnationsmetthe WorldWideFundforNature'sdefinitionofsustainable

developmentcriteriaestablishedin2006.[86] Althoughsomenationsaremoredevelopedthanothers,all

nationsareconstantlydevelopingbecauseeachnationstruggleswithperpetuatingdisparities,

inequalitiesandunequalaccesstofundamentalrightsandfreedoms.[87]

Measurement



19

In2007areportfortheU.S.EnvironmentalProtectionAgencystated:"Whilemuchdiscussionandeffort

hasgoneintosustainabilityindicators,noneoftheresultingsystemsclearlytellsuswhetheroursociety

issustainable.Atbest,theycantellusthatweareheadinginthewrongdirection,orthatourcurrent

activitiesarenotsustainable.Moreoften,theysimplydrawourattentiontotheexistenceofproblems,

doinglittletotellustheoriginofthoseproblemsandnothingtotellushowtosolve

them."[88] Nevertheless,amajorityofauthorsassumethatasetofwelldefinedandharmonisedindicators

istheonlywaytomakesustainabilitytangible.Thoseindicatorsareexpectedtobeidentifiedand

adjustedthroughempiricalobservations(trialanderror).

Naturalcapital

Thesustainabledevelopmentdebateisbasedontheassumptionthatsocietiesneedtomanagethree

typesofcapital(economic,social,andnatural),whichmaybenon-substitutableandwhoseconsumption

mightbeirreversible.[96] Leading ecologicaleconomist and steady-statetheorist HermanDaly,[36] for

example,pointstothefactthat naturalcapital cannotnecessarilybesubstitutedbyeconomiccapital.

Whileitispossiblethatwecanfindwaystoreplacesomenaturalresources,itismuchmoreunlikelythat

theywilleverbeabletoreplaceeco-system services,suchastheprotectionprovidedbytheozonelayer,

ortheclimatestabilizingfunctionoftheAmazonianforest.Infactnaturalcapital,socialcapitaland

economiccapitalareoftencomplementarities.Afurtherobstacletosubstitutabilityliesalsointhemulti-

functionalityofmanynaturalresources.Forests,forexample,notonlyprovidetherawmaterialforpaper

(whichcanbesubstitutedquiteeasily),buttheyalsomaintainbiodiversity,regulatewaterflow,and

absorbCO2.

Education

Educationmustberevisitedinlightofarenewedvisionofsustainablehumanandsocialdevelopment

thatisbothequitableandviable.Thisvisionofsustainabilitymusttakeintoconsiderationthesocial,

environmentalandeconomicdimensionsofhumandevelopmentandthevariouswaysinwhichthese

relatetoeducation:‘Anempoweringeducationisonethatbuildsthehumanresourcesweneedtobe

productive,tocontinuetolearn,tosolveproblems,tobecreative,andtolivetogetherandwithnaturein

peaceandharmony.Whennationsensurethatsuchaneducationisaccessibletoallthroughouttheir

lives,aquietrevolutionissetinmotion:educationbecomestheengineofsustainabledevelopmentand

thekeytoabetterworld.’[

Business-as-usual

Ifthedegradationofnaturalandsocialcapitalhassuchimportantconsequencethequestionariseswhy

actionisnottakenmoresystematicallytoalleviateit.CohenandWinn[97] pointtofourtypesofmarket

failureaspossibleexplanations:First,whilethebenefitsofnaturalorsocialcapitaldepletioncanusually

beprivatised,thecostsareoftenexternalised(i.e.theyarebornenotbythepartyresponsiblebutby

societyingeneral).Second,naturalcapitalisoftenundervaluedbysocietysincewearenotfullyawareof

therealcostofthedepletionofnaturalcapital.
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QExplainenvironmentallaws,regulationsandethics.

Environmentallaw,alsoknownasenvironmental andnaturalresources law,isacollectiveterm describingthe

networkof treaties, statutes, regulations, common and customary lawsaddressingtheeffectsofhuman

activityonthe naturalenvironment.Thecoreenvironmentallawregimesaddressenvironmental pollution.A

relatedbutdistinctsetofregulatoryregimes,nowstronglyinfluencedbyenvironmentallegalprinciples,focus

onthemanagementofspecific naturalresources,suchasforests,minerals,orfisheries.Otherareas,suchas

environmentalimpactassessment,maynotfitneatlyintoeithercategory,butarenonethelessimportant

componentsofenvironmentallaw.

Environmentallawisacontinuingsourceofcontroversy.Debatesoverthenecessity,fairness,andcostof
environmentalregulationareongoing,aswellasregardingtheappropriatenessofregulationsvs.market
solutionstoachieveevenagreed-uponends.

Allegationsofscientificuncertaintyfuelthe ongoingdebate overgreenhousegasregulation,andareamajor
factorindebatesoverwhethertobanparticularpesticides.[13] Incaseswherethescienceiswell-settled,itisnot
unusualtofindthatcorporationsintentionallyhideordistortthefacts,orsowconfusion.[14]

Itisverycommonforregulatedindustrytoargueagainstenvironmentalregulationonthebasisof
cost.[15] Difficultiesariseinperforming cost-benefitanalysis ofenvironmentalissues.Itis difficultto
quantify thevalueofanenvironmentalvaluesuchasahealthyecosystem,cleanair,orspeciesdiversity.Many
environmentalists'responsetopittingeconomyvs.ecologyissummedupbyformerSenatorandfounder
of EarthDay GaylordNelson,"Theeconomyisawhollyownedsubsidiaryoftheenvironment,nottheotherway
around."[16] Furthermore,environmentalissuesareseenbymanyashavingan ethicalormoral dimension,which
wouldtranscendfinancialcost.Evenso,therearesomeeffortsunderwaytosystemicallyrecognize
environmentalcostsandassets,andaccountforthem properlyineconomicterms.

Whileaffectedindustriessparkcontroversyinfightingregulation,therearealsomanyenvironmentalistsand
publicinterestgroupswhobelievethatcurrentregulationsareinadequate,andadvocateforstronger
protection.[17][18][19] Environmentallawconferences-suchastheannual PublicInterestEnvironmentalLaw
Conference inEugene,Oregon-typicallyhavethisfocus,alsoconnectingenvironmentallawwithclass,race,
andotherissues.

Anadditionaldebateistowhatextentenvironmentallawsarefairtoallregulatedparties.Forinstance,
researchersPrestonTeeterandJorgenSandberghighlighthowsmallerorganizationscanoftenincur
disproportionatelylargercostsasaresultofenvironmentalregulations,whichcanultimatelycreatean
additionalbarriertoentryfornewfirms,thusstiflingcompetitionandinnovation.[20]

Environmentalethics isthepartof environmentalphilosophy whichconsidersextendingthetraditional
boundariesofethicsfrom solelyincludinghumanstoincludingthenon-humanworld.Itexertsinfluenceona
largerangeofdisciplinesincluding environmentallaw, environmentalsociology, ecotheology, ecological
economics, ecology and environmentalgeography.

Therearemanyethicaldecisionsthathumanbeingsmakewithrespecttotheenvironment.Forexample:

● Shouldhumanscontinueto clearcut forestsforthesakeofhumanconsumption?

● Whyshouldhumanscontinuetopropagateitsspecies,andlifeitself? [1]

● Shouldhumanscontinuetomake gasoline-poweredvehicles?

● Whatenvironmentalobligationsdohumansneedtokeepforfuturegenerations?[2][3]

● Isitrightforhumanstoknowinglycausethe extinction ofaspeciesfortheconvenienceofhumanity?

● Howshouldhumansbestuseandconservethespaceenvironmenttosecureandexpandlife?[4]
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● WhatrolecanPlanetaryBoundariesplayinreshapingthehuman-earthrelationship?[5]


