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TheThe ThemeTheme ofof thethe WorkWork

ToTo developdevelop anan electronicelectronic atlasatlas ofof IndiaIndia forfor excessexcess
biomassbiomass toto enableenable obtainobtain locallocal powerpower potentialpotential

PartnersPartners::

–– MinistryMinistry ofof AgricultureAgriculture (MoA,(MoA, GOI)GOI) –– theirtheir datadata basebase
–– RRSSCRRSSC (Regional(Regional RemoteRemote SensingSensing CentersCenters ofof ISRO)ISRO)
–– ConsultantsConsultants andand ApexApex InstitutionsInstitutions appointedappointed byby MNES,MNES, GOIGOI
–– OtherOther institutionsinstitutions likelike CoirCoir Board,Board, AgriculturalAgricultural Universities,Universities, etcetc

IIScIISc –– NationalNational FocalFocal PointPoint forfor acquiring,acquiring, assessingassessing andand
processingprocessing thethe datadata fromfrom variousvarious sourcessources intointo digitaldigital mapsmaps
onon aa GISGIS formatformat toto bebe usedused byby industrialists,industrialists, plannersplanners andand
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TheThe KeyKey--AspectsAspects ofof thethe WorkWork::TheThe KeyKey AspectsAspects ofof thethe WorkWork::
1.1. TheThe StatisticalStatistical DataData AnalysisAnalysis andand CompilationCompilation..

2.2. GraphicalGraphical vectorisationvectorisation forfor thethe basebase GISGIS layerslayers..

3.3. IntegrationIntegration ofof remoteremote sensingsensing datadata intointo GISGIS layerslayers..

4.4. StrategiesStrategies forfor cropcrop identificationidentification –– useuse ofof NDVINDVI
(Vegetation(Vegetation Index)Index) andand AIAI (Artificial(Artificial Intelligence)Intelligence)
techniquestechniquestechniquestechniques..

5.5. CreateCreate aa strategystrategy forfor standstand alonealone useuse forfor aa varietyvariety ofof
usersusersusersusers

6.6. ProvideProvide optionsoptions forfor dynamicdynamic queriesqueries withwith graphicalgraphical oror
tabulartabular outputsoutputs
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•• AtAt thethe timetime thethe workwork waswas takentaken upup (about(about 55 yearsyearspp (( yy
back)back) mostmost ofof thethe designersdesigners usedused GISGIS platformsplatforms suchsuch
asas ArcArc--Info,Info, GeoStation,GeoStation, etcetc.. TheseThese softwaresoftware
developingdeveloping groupsgroups offeredoffered moremore expensiveexpensive solutionssolutionsdevelopingdeveloping groupsgroups offeredoffered moremore expensiveexpensive solutions,solutions,
especiallyespecially forfor thethe rere--distributiondistribution..

Al i lAl i l i ii i ff•• Alternatively,Alternatively, aa moremore competitivecompetitive softwaresoftware
“GeoConcept”“GeoConcept” waswas usedused forfor thethe GISGIS toolstools andand thethe
datadata andand graphicgraphic informationinformation inin aa standstand--alonealone modemode..g pg p

•• ToTo managemanage thethe envisagedenvisaged electronicelectronic atlas,atlas, additionaladditional
toolstools werewere developeddeveloped withwith MicrosoftMicrosoft NETNET andand isis usedusedtoolstools werewere developeddeveloped withwith MicrosoftMicrosoft ..NETNET andand isis usedused
toto provideprovide thethe completecomplete useruser interfaceinterface..
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The Main Features of the PackageThe Main Features of the Package
•• StatisticalStatistical DataData onon crops,crops, residuesresidues andand estimateestimate ofof surplussurplus

residuesresidues takingtaking accountaccount ofof thethe sociallysocially essentialessential usageusage areare
embeddedembedded asas dynamicdynamic datadata..embeddedembedded asas dynamicdynamic datadata..

•• AboutAbout 4040 cropscrops allall overover thethe country,country, severalseveral ofof themthem havinghaving
multiplemultiple residuesresidues areare accountedaccounted forfor..pp

•• InIn aa quickquick summarysummary ofof thethe estimateestimate fromfrom agroagro--crops,crops, aboutabout
550550 millionmillion tons/yeartons/year ofof residueresidue isis generatedgenerated leadingleading toto anan
excessexcess ofof 120120 toto 140140 millionmillion tons/year,tons/year, withwith aa potentialpotential forfor
powerpower generationgeneration ofof aboutabout 1616,,000000 MWe,MWe, inin aa scopescope ofof
distributeddistributed generationgeneration inin thethe rangerange ofof 11––66 MWeMWe..distributeddistributed generationgeneration inin thethe rangerange ofof 11 66 MWeMWe..

•• UsersUsers cancan obtainobtain thethe datadata fromfrom thethe Atlas,Atlas, thethe naturenature ofof
crops,crops, residues,residues, powerpower potentialpotential ofof eacheach districtdistrict overover thethe
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countrycountry andand alsoalso thethe estimateestimate forfor thethe talukastalukas..



SamplesSamples ofof thethe ViewsViews::
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The Envisaged Project ThemeThe Envisaged Project Themeg jg j

•• ToTo developdevelop aa electronicelectronic mastermaster documentdocument toto givegive anan•• ToTo developdevelop aa electronicelectronic mastermaster documentdocument toto givegive anan
estimateestimate onon thethe BiomassBiomass ResourcesResources andand itsits potentialpotential
forfor PowerPower GenerationGeneration toto bebe usedused byby::

ll–– EnergyEnergy ConsultantsConsultants
–– ESCOsESCOs && EntrepreneursEntrepreneurs
–– AdministratorsAdministrators && FinancialFinancial OrganisationsOrganisations

•• ToTo enableenable thethe MinistryMinistry toto havehave aa controlledcontrolled
distributiondistribution ofof thethe packagespackages developeddeveloped::

TheThe detaileddetailed atlasatlas withwith aa talukataluka levellevel assessmentassessment onon CDsCDs withwith–– TheThe detaileddetailed atlasatlas withwith aa talukataluka levellevel assessmentassessment onon CDsCDs withwith
aa PCPC asas thethe targettarget..

–– AA moremore accessible,accessible, stillstill controlledcontrolled distributiondistribution onon internetinternet
forfor quickquick looklook andand withwith lessless detailsdetails
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The Project The Project –– Main PhasesMain Phases

TheThe projectproject waswas splitsplit intointo twotwo phasesphases::
–– PhasePhase II –– toto developdevelop thethe PCPC basedbased (non(non--internet)internet)

interactiveinteractive applicationapplication introducingintroducing thethe remoteremote
sensingsensing datadata forfor estimateestimate ofof thethe biomassbiomasssensingsensing datadata forfor estimateestimate ofof thethe biomassbiomass
produced,produced, inin associationassociation withwith RRSSCRRSSC--ISROISRO forfor thethe
satellitesatellite imageimage analysisanalysis.. ThisThis phasephase isis currentlycurrently
activeactiveactiveactive..

–– PhasePhase IIII –– developdevelop thethe internetinternet basedbased applicationapplication
byby adaptingadapting thethe standstand--alonealone applicationapplication toto itit andandbyby adapt gadapt g t et e sta dsta d alo ealo e appl cat oappl cat o toto tt a da d
incorporateincorporate itit inin associationassociation withwith NICNIC forfor
deploymentdeployment andand maintenancemaintenance ofof thethe internetinternet sitesite..
ThisThis phasephase isis yetyet toto bebe takentaken upup..
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Main Achievements of the ProjectMain Achievements of the Project

•• AA methodmethod ofof seamlessseamless integrationintegration ofof thethe datadata fromfrom allall
essentialessential sourcessources toto generategenerate aa singlesingle electronicelectronicessentialessential sourcessources toto generategenerate aa singlesingle electronicelectronic
documentdocument toto bebe usedused asas biomassbiomass resourceresource atlas,atlas, isis
developeddeveloped andand demonstrateddemonstrated..

•• MethodsMethods forfor CropCrop IdentificationIdentification fromfrom landland--useuse datadata
fromfrom remoteremote sensingsensing datadata andand forfor derivingderiving
coefficientscoefficients fromfrom surveysurvey datadata forfor obtainingobtainingcoefficientscoefficients fromfrom surveysurvey datadata forfor obtainingobtaining
assessmentassessment ofof biomassbiomass resourceresource spatiallyspatially areare
developeddeveloped andand usedused..

•• AA MethodMethod forfor retainingretaining talukataluka asas thethe lowestlowest boundaryboundary
isis developeddeveloped usingusing thethe datadata availableavailable atat districtdistrict thethe
levellevel
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An Overview of the Project InteractionsAn Overview of the Project Interactions

RRSSCRRSSC--ISRO,ISRO,
RemoteRemote

Sensing DataSensing Data

NFPNFP
IntegrationIntegration
to Biomassto Biomass

AIs andAIs and
C lt tC lt t MoA,MoA,

to Biomassto Biomass
Resource Atlas Resource Atlas 

(CGPL, IISc)(CGPL, IISc)

ConsultantsConsultants
Taluk/District Taluk/District 

Level DataLevel Data

MoA,MoA,
District LevelDistrict Level

Agri. Stat.Agri. Stat.
DataData
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The Project Events (… Contd)The Project Events (… Contd)

RRSSCRRSSC--ISROISRO
Remote SensingRemote Sensing

Provided LandProvided Land--Use Use 
Categorisation withCategorisation with

NDVI and notNDVI and notgg
DataData

NDVI and notNDVI and not
Crop IdentificationCrop Identification

Cost effective OptionCost effective OptionCost effective OptionCost effective Option
With Images fromWith Images from

Low resolution SensorsLow resolution Sensors
Used for RemoteUsed for Remote

Sensing Data (RSD)Sensing Data (RSD)

This became knownThis became known
to IISc after 24 monthsto IISc after 24 months

of the Project Startof the Project Start
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The Project Events (… Contd)The Project Events (… Contd)
RRSSCRRSSC--ISROISRO

Satellite Image ProcessingSatellite Image Processing
& Analysis to produce& Analysis to produce& Analysis to produce& Analysis to produce

LandLand--use (LU) Classified,use (LU) Classified,
Vector Polygons onVector Polygons on

GIS LayersGIS LayersGIS LayersGIS Layers

IISc IISc –– NFPNFP
Embedded on theEmbedded on the

Mapping of LUMapping of LU
Polygons to CropsPolygons to Crops

Embedding ofEmbedding of
Coefficients forCoefficients forbedded o  t ebedded o  t e

Atlas, already withAtlas, already with
DemographicDemographic

GIS LayersGIS Layers

olygo s to C opsolygo s to C ops
Using Agri. Stat.Using Agri. Stat.
As the GroundAs the Ground

Truth Ref.Truth Ref.

Coe c e ts oCoe c e ts o
Biomass ResourceBiomass Resource
Estimates DerivedEstimates Derived
From Survey DataFrom Survey Data
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The Project Events (… Contd)The Project Events (… Contd)

LU DataLU Data
FromFrom
RRSSCRRSSC

Needed Needed 
W k t IIS  tW k t IIS  t

A relatively stableA relatively stable
D t    fD t    f

Needed AdditionalNeeded Additional
G d T th D tG d T th D tWork at IISc toWork at IISc to

Convert them toConvert them to
Crop DataCrop Data

Data over a fewData over a few
Years comparedYears compared

To Crop DataTo Crop Data

Ground Truth DataGround Truth Data
to get the Cropto get the Crop

DistributionDistribution
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Strategy Used by IISc on LU AdaptationStrategy Used by IISc on LU Adaptation
•• ToTo makemake useuse ofof MoAMoA datadata asas thethe groundground truthtruth

referencereference forfor gettinggetting thethe CropCrop DistributionDistribution fromfrom
LandLand--UseUse polygonspolygons successfullysuccessfully adaptedadaptedLandLand--UseUse polygonspolygons –– successfullysuccessfully adaptedadapted..

•• ToTo allowallow forfor usageusage ofof thethe samesame LULU DataData forfor
subsequentsubsequent years,years, asas longlong asas thethe areaarea underunder thethesubsequentsubsequent years,years, asas longlong asas thethe areaarea underunder thethe
agriculturalagricultural activityactivity inin thethe selectedselected zonezone remainsremains
roughlyroughly samesame –– aa featurefeature likelylikely toto bebe truetrue inin generalgeneral..
OtherwiseOtherwise updatingupdating isis requiredrequiredOtherwiseOtherwise updatingupdating isis requiredrequired..

•• ToTo exploreexplore optimisationoptimisation ofof otherother availableavailable parametersparameters
likelike NDVINDVI andand RainfallRainfall DataData toto enhanceenhance thethe reliabilityreliabilitylikelike NDVINDVI andand RainfallRainfall DataData toto enhanceenhance thethe reliabilityreliability
ofof thethe cropcrop distributiondistribution –– aa researchresearch conceptconcept testedtested
toto bebe satisfactorysatisfactory inin selectiveselective casescases andand isis inin thethe

ff b ib i d t dd t d
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An Overview of Project EffortsAn Overview of Project Efforts
•• TheThe polygonspolygons handledhandled isis inin thethe rangerange ofof 00..0101 –– 00..55 millionmillion perper

state,state, dependingdepending onon theirtheir heterogeneityheterogeneity inin thethe cropcrop
distributionsdistributions..distributionsdistributions..

•• AboutAbout 2525 mainmain andand 300300 subsub--layerslayers createdcreated andand usedused inin thethe GISGIS
domaindomain..

•• AboutAbout 400400 modularmodular toolstools developeddeveloped inin--househouse (amounting(amounting toto
aboutabout 00..11 millionmillion lineslines ofof code)code) andand usedused duringduring thethe
developmentdevelopment..

•• TheThe typicaltypical computercomputer timetime requiredrequired forfor completingcompleting thethe cropcrop
analysisanalysis andand embeddingembedding otherother derivedderived datadata forfor aa districtdistrict withwith
aboutabout 2020,,000000 polygonspolygons isis 1212--1818 hourshours onon aa highhigh--endend PCPC ((22..88 GHzGHz
PP44 basedbased withwith 33 GBGB RAM)RAM).. ConsequentlyConsequently aa statestate withwith aboutabout 2020
districtsdistricts takestakes aboutabout 22--33 weeksweeks ofof “production”“production” runtimeruntime..
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An Overview of Project Efforts (… Contd)An Overview of Project Efforts (… Contd)

•• IncreasingIncreasing computationalcomputational speedspeed isis obtainedobtained byby processingprocessing GISGIS
layerslayers byby rere--groupinggrouping graphicgraphic objectsobjects ofof samesame parametersparameters withinwithin
aa talukataluka boundaryboundary;; thisthis enhancesenhances thethe responseresponse timetime byby 1010 toto
100100 timestimes (this(this largelarge rangerange isis duedue toto thethe complexitycomplexity ofof thethe
polygons)polygons)..

•• ReductionReduction ofof polygonspolygons helpshelps inin producingproducing aa “user”“user” versionversion thatthat
cancan bebe handledhandled easilyeasily withwith entryentry levellevel computerscomputers..

•• ToolsTools areare developeddeveloped toto analyseanalyse andand derivederive coefficientscoefficients fromfrom thethe
surveysurvey data,data, withwith enhancementsenhancements inin reliabilityreliability andand consistencyconsistency toto
bebe usedused forfor estimationestimation ofof thethe biomassbiomass residueresidue generation,generation,
utilisationutilisation andand potentialpotential forfor powerpower generationgeneration andand toto embedembed
thth it blit bl ii thth GISGIS ll ff ti lti l t tit ti ddthemthem suitablysuitably inin thethe GISGIS layerslayers forfor spatialspatial representationrepresentation andand
queryquery responsesresponses..
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An Overview of Project Efforts (… Contd)An Overview of Project Efforts (… Contd)

Ab tAb t 250250 thth i di d ff•• AboutAbout 250250 manman--monthsmonths overover aa periodperiod ofof
44 yearsyears havehave gonegone in,in, soso farfar..

•• OfOf thethe projectproject fundsfunds received,received, thethe
expenditureexpenditure patternpattern isis -- aboutabout 6060%% forforexpenditureexpenditure patternpattern isis aboutabout 6060%% forfor
manman--power,power, 2020%% forfor hardwarehardware systemsystem
upgrades,upgrades, 1010%% forfor softwaresoftware toolstools..upgrades,upgrades, 1010%% forfor softwaresoftware toolstools..
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TheThe PackagePackage DevelopmentDevelopmentTheThe PackagePackage DevelopmentDevelopment

The Main Tools DevelopedThe Main Tools DevelopedThe Main Tools DevelopedThe Main Tools Developed

•• CropCrop MappingMapping:: AA tooltool hashas beenbeen developeddeveloped toto embedembedpp pp gpp g pp
thethe derivedderived informationinformation thatthat matchmatch thethe StatisticalStatistical
DataData asas thethe groundground referencereference toto thethe LandLand--UseUse andand
therebythereby mappingmapping thethe cropscrops accordinglyaccordingly ResultsResults showshowtherebythereby mappingmapping thethe cropscrops accordinglyaccordingly.. ResultsResults showshow
thatthat thethe methodmethod isis successfulsuccessful inin providingproviding aa
statisticallystatistically agreeableagreeable andand spatiallyspatially resolvedresolved data,data,

ithith l ll l b lb l 1010 2020%% d did di ththwithwith errorerror levelslevels belowbelow 1010--2020%% dependingdepending onon thethe
compositecomposite naturenature ofof thethe cropscrops.. ThisThis tooltool hashas workedworked
satisfactorilysatisfactorily inin resolvingresolving thethe datadata spatiallyspatially inin toto thethe
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Present Method of Obtaining Crops Distribution from Land Present Method of Obtaining Crops Distribution from Land 
U   f  RSD d St ti ti l D tU   f  RSD d St ti ti l D tUse maps from RSD and Statistical DataUse maps from RSD and Statistical Data

[RSD[RSD (Land(Land--Use)Use) ++ GroundGround
TruthTruth (Stat(Stat.. Data)]Data)] >>>> LogicLogic ofof
AnalysisAnalysis >>>> CropCrop DistributionDistribution
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L i  U d t  M  C  Di t ib tiL i  U d t  M  C  Di t ib tiLogic Used to Map Crop DistributionLogic Used to Map Crop Distribution

1.1. TheThe areasareas fromfrom thethe landland--useuse andand thethe statisticsstatistics areare arrangedarranged inin
theirtheir descendingdescending orderorder..

2.2. TheThe twotwo areasareas areare associatedassociated inin thisthis order,order, keepingkeeping tracktrack ofof,, p gp g
differentialsdifferentials eacheach timetime andand carryingcarrying themthem overover forfor thethe nextnext..

3.3. TheThe associatedassociated areasareas areare finefine--tunedtuned withwith differentialsdifferentials arrangedarranged inin
aa fractionallyfractionally proportionalproportional distributiondistributionaa fractionallyfractionally proportionalproportional distributiondistribution..

4.4. TheThe polygonspolygons areare attributedattributed withwith thethe appropriateappropriate cropcrop namesnames
basedbased onon thethe aboveabove selectionsselections..

5.5. TheThe cropcrop areasareas areare retainedretained withwith theirtheir seasonalseasonal attributesattributes..

6.6. TheThe datadata accuracyaccuracy isis conservedconserved atat thethe districtdistrict levellevel..
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CodifiedCodified ProcedureProcedure
•• AIAI basedbased onon FuzzyFuzzy LogicLogic isis adoptedadopted inin thethe firstfirst 44•• AIAI basedbased onon FuzzyFuzzy LogicLogic isis adoptedadopted inin thethe firstfirst 44

stepssteps (for(for arrangingarranging thethe cropcrop areas)areas) andand stepssteps 55
&& 66 useuse thethe earlierearlier logiclogic..

•• TheThe resultresult alsoalso providesprovides aa spatialspatial distributiondistribution ofof
thethe cropscrops underunder talukataluka levellevel..

•• TheThe resultsresults ofof thisthis cancan bebe seenseen inin thethe packagepackage
developeddeveloped..
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CropCrop--DistributionDistribution

LandLand--Use PolygonsUse Polygons
Mapped to CropsMapped to Crops

CGPL,CGPL, AerospaceAerospace DeptDept..,, IIScIISc 2424



ToolTool DevelopmentDevelopment ((……Contd)Contd)
ii.ii. AutomatedAutomated ThematicThematic ColourColour ManagementManagement:: TheThe softwaresoftware tooltool

designeddesigned providesprovides anan optionoption forfor deploymentdeployment ofof nonnon––repetitiverepetitive
colourscolours toto cropcrop polygonspolygons andand anan optionoption toto manuallymanually finefine--tunetunepp p ygp yg pp yy
themthem.. AA veryvery usefuluseful tooltool inin generatinggenerating aa consistentconsistent cropcrop--
mappingmapping inin thethe layerslayers acrossacross thethe statesstates..

iii.iii. EmbeddingEmbedding NDVINDVI andand RFRF DataData:: InIn anan attemptattempt toto enhanceenhance thetheiii.iii. EmbeddingEmbedding NDVINDVI andand RFRF DataData:: InIn anan attemptattempt toto enhanceenhance thethe
reliabilityreliability ofof thethe cropcrop--mapping,mapping, thethe analysisanalysis layerlayer isis
embeddedembedded withwith bothboth NDVINDVI andand RFRF overover thethe landland--useuse
classificationclassification.. TheThe resultingresulting fieldsfields wouldwould bebe queriedqueried withwith thethegg qq
enhancedenhanced groundground--truthtruth datadata inin thethe backdropbackdrop andand thisthis
approachapproach isis expectedexpected toto enhanceenhance thethe reliabilityreliability ofof thethe cropcrop
mappingmapping..

iv.iv. AdvantageAdvantage:: ThoughThough thethe approachapproach isis resourceresource andand timetime
demanding,demanding, itit providesprovides aa superiorsuperior estimateestimate ofof cropcrop
distributiondistribution..
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Enhancement to the 
Present Crop-Mapping 
Method (add-on NDVI)

Land use & NDVI layers >>Land use & NDVI layers >>

VegetationVegetation--Vigor Vigor 
Embedding Embedding 

Polygons with VegPolygons with Veg--Vigor >>Vigor >>
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Enhancement to the 
P t C M iPresent Crop-Mapping 
Method (add-on RF)

Rain fall contours &   >>Rain fall contours &   >>
LandLand--Use PolygonsUse Polygons
With VegWith Veg--Vigor (NDVI)Vigor (NDVI)

Rainfall DataRainfall Data
EmbeddingEmbeddingEmbeddingEmbedding

Rain fall & VegRain fall & Veg--VigorVigor
Embedded in Embedded in Embedded in Embedded in 
Land use Polygons Land use Polygons >>>>
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Enhancement to the 
Present Crop-Present Crop-

Mapping Method 
(Combined)

Rain fall & VegRain fall & Veg--Vigor      >>Vigor      >>
Embedded in Embedded in 

Land use PolygonsLand use Polygons

( )

ResultingResulting
C  Di ib iC  Di ib iCrop DistributionCrop Distribution

Crop distributed     Crop distributed     >>>>
PolygonsPolygons
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ToolTool DevelopmentDevelopment ((……Contd)Contd)

iii.iii.PolygonPolygon ReRe--GroupingGrouping forfor aa QuickerQuicker ScreenScreen DisplayDisplay::
ThisThis tooltool waswas developeddeveloped toto improveimprove thethe systemsystempp pp yy
resourceresource managementmanagement ofof thethe AtlasAtlas.. SinceSince largelarge
numbernumber ofof polygonspolygons bringsbrings downdown thethe systemsystem
responseresponse drasticallydrastically itit waswas essentialessential toto groupgroup thetheresponseresponse drastically,drastically, itit waswas essentialessential toto groupgroup thethe
polygonspolygons ofof oneone cropcrop withinwithin aa talukataluka boundaryboundary afterafter
thethe analysisanalysis.. ThisThis approach,approach, onon thethe trialtrial hashas

h dh d thth tt i ifi tli ifi tl ith tith tenhancedenhanced thethe systemsystem responseresponse significantlysignificantly withoutwithout
lossloss ofof accuracyaccuracy ofof thethe queryquery parametersparameters..
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The Current State of the WorkThe Current State of the Work
•• MostMost ofof partsparts ofof thethe countrycountry havehave beenbeen integratedintegrated fullyfully.. WorkWork isis inin

progressprogress forfor thethe restrest ofof themthem makingmaking thethe atlasatlas nearingnearing itsitsp gp g gg gg
completioncompletion..

•• SomeSome ofof thethe NorthNorth EasternEastern StatesStates needneed moremore carecare duedue toto thethe cloudcloud
covercover theythey areare encounteringencountering inin gettinggetting thethe correctcorrect datadata..yy gg g gg g

•• TheThe DataData procuredprocured fromfrom DistrictDistrict basedbased SurveySurvey areare providedprovided withwith aa
newnew setset ofof guidelinesguidelines focusingfocusing thethe studystudy onon thethe BiomassBiomass UtilisationUtilisation..

•• OptionsOptions areare providedprovided forfor addingadding onon datadata fromfrom MoAMoA andand otherother
agenciesagencies onon thethe cropcrop productionproduction.. BiomassBiomass utilisationutilisation andand
projectedprojected powerpower potentialpotential derivedderived areare broughtbrought outout andand shownshown
spatiallyspatiallyspatiallyspatially..

•• OptionsOptions areare providedprovided forfor inclusioninclusion ofof datadata withwith valuevalue additionaddition toto
thethe packagepackage..
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TheThe CurrentCurrent StatusStatus ……
TheThe firstfirst phasephase ofof thethe de elopmentde elopment ofof AtlasAtlas forfor thethe entireentire co ntrco ntr hashas•• TheThe firstfirst phasephase ofof thethe developmentdevelopment ofof AtlasAtlas forfor thethe entireentire countrycountry hashas
beenbeen completedcompleted andand thethe integratedintegrated datadata andand thethe computercomputer packagepackage hashas
verifiedverified forfor itsits consistencyconsistency.. ThisThis standstand--alonealone applicationapplication (computer(computer
package)package) isis inin aa stagestage ofof beingbeing distributabledistributable andand isis inin considerationconsideration bybyp g )p g ) gg gg yy
MNES,MNES, GOIGOI..

•• TheThe secondsecond phasephase developmentdevelopment forfor webweb basedbased applicationapplication isis underunder
developmentdevelopment.. ThisThis developmentdevelopment hashas beenbeen completedcompleted forfor aa mostmost ofof thethe
statesstates ofof thethe countrycountry nownow.. ThisThis developeddeveloped webweb packagepackage wouldwould bebe hostedhosted
atat IISc,IISc, MNES,MNES, NIC,NIC, GOIGOI oror usingusing otherother optionsoptions thatthat maymay bebe consideredconsidered
subsequentlysubsequently byby MNESMNES..

D iD i thth fi tfi t hh ff d l td l t thth t llitt llit b db d tt ii•• DuringDuring thethe firstfirst phasephase ofof development,development, thethe satellitesatellite basedbased remoteremote sensingsensing
datadata (RSD)(RSD) withwith lowerlower resolutionresolution waswas obtainedobtained fromfrom RRSSCRRSSC (ISRO)(ISRO) andand thethe
datadata samplesample studiesstudies conductedconducted byby consultantsconsultants atat talukataluka levellevel havehave beenbeen
usedused..

•• TheThe secondsecond phasephase makesmakes useuse ofof higherhigher resolutionresolution RSDRSD andand surveysurvey datadata atat
districtdistrict levellevel fromfrom consultantsconsultants forfor differentdifferent statesstates..

•• BothBoth thethe phasesphases useuse statisticalstatistical datadata fromfrom MoAMoA andand agenciesagencies likelike coconutcoconut
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•• BothBoth thethe phasesphases useuse statisticalstatistical datadata fromfrom MoAMoA andand agenciesagencies likelike coconutcoconut
board,board, coffeecoffee andand teatea boardsboards andand fewfew othersothers..



A Conservative Estimate of Biomass Resources in the Country and the derived A Conservative Estimate of Biomass Resources in the Country and the derived 
potential for power generation from itpotential for power generation from it

Surplus Surplus Agro Biomass Agro Biomass Woody Woody Total Total 

StateState GeoGeo--graphic graphic 
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Andhra PradeshAndhra Pradesh 27.527.5 12.012.0 7.17.1 830830 2.82.8 19.519.5 2,7282,728 3,5583,558

Arunachal PradeshArunachal Pradesh 8.28.2 0.20.2 0.10.1 77 0.90.9 7.47.4 1,0311,031 1,0391,039

AssamAssam 7.97.9 3.23.2 1.91.9 214214 0.70.7 5.35.3 740740 954954

BiharBihar 9.49.4 7.17.1 5.75.7 655655 0.40.4 3.23.2 449449 1,1041,104

ChattisgarhChattisgarh 13.513.5 4.54.5 1.31.3 150150 1.71.7 11.811.8 1,6461,646 1,7961,796

GujaratGujarat 18.618.6 8.48.4 7.47.4 916916 4.84.8 33.633.6 4,7044,704 5,6205,620

HaryanaHaryana 4.44.4 4.94.9 7.57.5 884884 0.30.3 1.91.9 263263 1,1471,147

Himachal PradeshHimachal Pradesh 5.65.6 0.00.0 00 0.90.9 7.27.2 1,0091,009 1,0091,009

J  K h iJ  K h i 22 222 2 0 80 8 0 50 5 5959 6 96 9 55 255 2 7 7257 725 7 7837 783Jammu KashmirJammu Kashmir 22.222.2 0.80.8 0.50.5 5959 6.96.9 55.255.2 7,7257,725 7,7837,783

JharkhandJharkhand 8.08.0 1.91.9 0.90.9 106106 1.61.6 12.412.4 1,7401,740 1,8461,846

KarnatakaKarnataka 19.219.2 8.98.9 6.96.9 859859 1.51.5 11.411.4 1,5941,594 2,4532,453

KeralaKerala 3.93.9 1.61.6 4.94.9 640640 0.00.0 0.30.3 3737 677677

Madhya PradeshMadhya Pradesh 30.830.8 14.714.7 8.48.4 1,0591,059 1.61.6 13.013.0 1,8211,821 2,8802,880

MaharashtraMaharashtra 30.730.7 19.419.4 13.113.1 1,7111,711 1.91.9 12.112.1 1,6891,689 3,4003,400

ManipurManipur 2.22.2 0.00.0 00 0.20.2 1.51.5 213213 213213

MeghalayaMeghalaya 2.22.2 0.20.2 0.10.1 1313 0.20.2 1.81.8 247247 260260

MizoramMizoram 1.81.8 0.00.0 0.00.0 11 0.30.3 2.42.4 336336 337337

NagalandNagaland 1.61.6 0.00.0 00 0.10.1 0.50.5 6767 6767

OrissaOrissa 15.315.3 5.25.2 1.91.9 208208 0.10.1 0.40.4 5454 262262

PunjabPunjab 5 05 0 6 96 9 18 318 3 2 0922 092 0 10 1 0 30 3 3939 2 1312 131PunjabPunjab 5.05.0 6.96.9 18.318.3 2,0922,092 0.10.1 0.30.3 3939 2,1312,131

RajasthanRajasthan 42.742.7 15.515.5 10.310.3 1,2891,289 5.55.5 20.520.5 2,8732,873 4,1624,162

SikkimSikkim 0.70.7 0.10.1 0.00.0 22 0.10.1 0.60.6 7878 8181

Tamil NaduTamil Nadu 13.013.0 10.210.2 13.713.7 1,1861,186 0.70.7 4.44.4 621621 1,8071,807

TripuraTripura 1.11.1 0.00.0 00 0.30.3 2.32.3 325325 325325

Uttar PradeshUttar Pradesh 24.024.0 24.124.1 26.526.5 3,1693,169 1.61.6 11.111.1 1,5481,548 4,7164,716

CGPL,CGPL, AerospaceAerospace DeptDept..,, IIScIISc 3232

UttaranchalUttaranchal 5.45.4 0.90.9 0.80.8 9595 0.00.0 0.10.1 99 104104

West BengalWest Bengal 8.98.9 7.97.9 4.74.7 563563 0.00.0 0.20.2 2727 590590

TotalTotal 333.6333.6 158.9158.9 142.0142.0 16,70916,709 34.934.9 240.1240.1 33,61433,614 50,32450,324


