
Development  of land and water resources Development  of land and water resources 
on a sustainable basis, ensuring physical on a sustainable basis, ensuring physical 
sustainability, economic sustainability and sustainability, economic sustainability and 
environmental sustainabilityenvironmental sustainability……..The Vision..The Vision

Role of SpaceRole of Space--based Systems for Watershed based Systems for Watershed 
ManagementManagement--Indian ExperienceIndian Experience
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Being a natural hydrological unit, Watershed is an Being a natural hydrological unit, Watershed is an 
appropriate basis for sustainable development of appropriate basis for sustainable development of 
land and water resources.land and water resources.

““Watershed is defined as the land and water areas that Watershed is defined as the land and water areas that 
contribute runcontribute run--off to a common pointoff to a common point”” [Wetzel; 1957].[Wetzel; 1957].

Watershed as seen from SatelliteWatershed as seen from SatelliteWatershed as seen on GroundWatershed as seen on Ground



Actions at micro level, with a macro level perspective Actions at micro level, with a macro level perspective 

a)a) To increase infiltration into the soil,To increase infiltration into the soil,

b)b) To control damaging excess run off, To control damaging excess run off, 

c)c) To manage and utilize the run off for useful purpose.To manage and utilize the run off for useful purpose.



Watershed Development Programs in India, so farWatershed Development Programs in India, so far

Currently, National Employment Guarantee Program, Currently, National Employment Guarantee Program, 
taken up in 200 Districts, has  significant component taken up in 200 Districts, has  significant component 
of Land and Water resources development.of Land and Water resources development.



1.1. Delineation of Delineation of 
WatershedsWatersheds

2.2. Characterization of Characterization of 
Watersheds Watersheds 

4.4. Action plans for Action plans for 
DevelopmentDevelopment

3.3. Prioritization of Prioritization of 
Watersheds Watersheds 

5.5. Implementation Implementation 
of Action plansof Action plans

6.6. Progress Progress 
MonitoringMonitoring

7.7. Impact Impact 
AssessmentAssessment

�� Micro watershed Micro watershed : 500 ha: 500 ha
�� Map Scale Map Scale : 1:4,000: 1:4,000

Imperative for Local PeopleImperative for Local People--inin--thethe--loop loop 

SpaceSpace--based inputs utilized for  the entire Life Cycle of based inputs utilized for  the entire Life Cycle of 
Watershed Development in IndiaWatershed Development in India



19851985

19921992

19871987

20052005

20002000

20072007

NationNation--wide Mapping of Wastelandswide Mapping of Wastelands

EOEO--based spatial data base for based spatial data base for 
macromacro--level planning in 16 Districts level planning in 16 Districts 

Integrated Mission for Sustainable Integrated Mission for Sustainable 
Development in 175 Districts (84 m ha)Development in 175 Districts (84 m ha)

Village Village 
Resource Resource 
CentresCentres

Integrated Resources Integrated Resources 
Information System for Information System for 
Desert Areas  ( 7.6 m ha)Desert Areas  ( 7.6 m ha)

National Agricultural National Agricultural 
Technology Project Technology Project 

SUJALASUJALA-- A Watershed A Watershed 
Monitoring Project Monitoring Project 

IRSIRS--1A, IB1A, IB
(1;50,000 Scale Maps)(1;50,000 Scale Maps)

IRSIRS--1C, ID1C, ID
(1;25,000 Scale Maps)(1;25,000 Scale Maps)

ResourcesatResourcesat--11
(1;12,500 Scale Maps)(1;12,500 Scale Maps)

CartosatCartosat--11
(1;8000 Scale Maps; (1;8000 Scale Maps; 
Terrain informationTerrain information

CartosatCartosat--22
1:4000 Scale Maps1:4000 Scale Maps

(cadastral level)(cadastral level)



Integrated Mission for Sustainable Integrated Mission for Sustainable 
DevelopmentDevelopment--The ConceptThe ConceptSoilSoil

SlopeSlope

GeologyGeology GeomorphologyGeomorphology

GroundwaterGroundwater

Land CapabilityLand Capability

Digital Analysis and InterpretationDigital Analysis and Interpretation

Collateral DataCollateral Data Remote SensingRemote Sensing Ground TruthGround Truth

Composite Mapping Unit, GISComposite Mapping Unit, GIS
Decision Support SystemsDecision Support Systems



1)1) Enhanced economic returns for Farmers:Enhanced economic returns for Farmers:
10 fold  in marginal lands, 10 fold  in marginal lands, 

4 fold  in moderately developed lands 4 fold  in moderately developed lands 
2 fold  in developed lands2 fold  in developed lands

1)1) Ground water level has increased & attained equilibriumGround water level has increased & attained equilibrium
2)2) Drinking water problem was solved.Drinking water problem was solved.
3)3) Reduction in surface runoff  Reduction in surface runoff  

Impact of Action plans in Impact of Action plans in UmaUma--Ghani Ghani Watershed of   Watershed of   
MaharashtraMaharashtra State, taken up under  IMSDState, taken up under  IMSD

2.10 T per ha2.10 T per ha1.00 T per ha1.00 T per haAverage yield of CottonAverage yield of Cotton
1.10 T per ha1.10 T per ha0.65 T per ha0.65 T per haAverage yield of WheatAverage yield of Wheat
2.40 T per ha2.40 T per ha1.60 T per ha1.60 T per haAverage Yield of RiceAverage Yield of Rice

6%6%5%5%HorticultureHorticulture
127%127%107%107%Cropping intensityCropping intensity

After 3 years After 3 years BeforeBeforeParameterParameter



Impact of Action plans in Impact of Action plans in KotanpalliKotanpalli MicroMicro--Watershed Watershed 
(630 ha)  of (630 ha)  of Chattisgarh Chattisgarh StateState

Kharif
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SUJALA SUJALA ––A Participatory Watershed Development A Participatory Watershed Development 
using Space Inputs: A Working Model for Poverty using Space Inputs: A Working Model for Poverty 

Alleviation & improved livelihood in Rural IndiaAlleviation & improved livelihood in Rural India

�� Participatory planning & implementationParticipatory planning & implementation

�� Use of modern tools (EO, MIS, GIS,Use of modern tools (EO, MIS, GIS, SatComSatCom..)..)

�� Concurrent monitoring Concurrent monitoring & impact assessment& impact assessment

�� TransparencyTransparency

�� Emphasis on social Equity, Economic Productivity, Emphasis on social Equity, Economic Productivity, 
Environmental Quality, Environmental Quality, Local Self GovernanceLocal Self Governance

�� Social inclusiveness (Social inclusiveness (CBOsCBOs, NGOs, Govt. bodies..), NGOs, Govt. bodies..)
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SUJALA: A Model to emulate…SUJALA: A Model to emulate…



Impact AssessmentImpact Assessment

Employment GenerationEmployment Generation

Women EmpowermentWomen Empowerment

Resource Tapping  Resource Tapping  

Income generationIncome generation

Household income increased by 30%Household income increased by 30%
Cropping intensity increased from 100 to 125%Cropping intensity increased from 100 to 125%
Crop yield increase by 25%Crop yield increase by 25%
Crop diversity from 2Crop diversity from 2--4 to 34 to 3--66
Employment 15000Employment 15000--20000 man20000 man--days / days / mwsmws
Migration reduced by about 70Migration reduced by about 70--80%80%
Wastelands / Wastelands / CPRsCPRs claimed 50claimed 50--60%60%
Groundwater yield increased by 250 gal/hrGroundwater yield increased by 250 gal/hr

SUJALA: A Model to emulate…SUJALA: A Model to emulate…



TopTop--Down approach Down approach 
for knowledge disseminationfor knowledge dissemination

BottomBottom--up Approach for up Approach for 
Social & Economic integrationSocial & Economic integration

Vertical and Horizontal Vertical and Horizontal 
IntegrationIntegration

Global Thoughts and
Local Action

Global Thoughts andGlobal Thoughts and
Local ActionLocal Action

Multiple StakeholdersMultiple StakeholdersMultiple Stakeholders

Natural & Human Resources 
with absorption of technologies 
and practices

Natural & Human Resources Natural & Human Resources 
with absorption of technologies with absorption of technologies 
and practicesand practices

Convergence ofConvergence of

SUJALASUJALA--Paradigm shift from Paradigm shift from ‘‘Working for Working for 
CommunityCommunity’’ to to ‘‘Working with CommunityWorking with Community”

““a model of excellence and should be promoted widely for a model of excellence and should be promoted widely for 
other projects to followother projects to follow””

““ ……continues to be model of excellence continues to be model of excellence …… provides robust provides robust 
baseline & change detection databaseline & change detection data…”…”

–– World Bank Review TeamWorld Bank Review Team



Capacity BuildingCapacity Building
and Outreachand Outreach

State RS Centre & State RS Centre & 
EntrepreneursEntrepreneurs

State Govt. State Govt. 
OfficialsOfficials

NGOsNGOs Awareness Awareness 
CreationCreation

Training inTraining in
mapping & actionmapping & action
plan preparation/plan preparation/

infrastructureinfrastructure
developmentdevelopment

Appraisal on RSAppraisal on RS
Technology & itsTechnology & its
applications inapplications in

watershedwatershed
planningplanning

Map reading andMap reading and
utilization inutilization in
execution ofexecution of
watershedwatershed

developmentdevelopment
activitiesactivities

Appraisal on RSAppraisal on RS
Technology &Technology &

applications at NIRD,applications at NIRD,
SIRDsSIRDs, MANAGE,, MANAGE,

LBSNAA, LBSNAA, MussorieMussorie,,
NABARD etc.NABARD etc.

Farming communityFarming community
Interactions at grass rootInteractions at grass root

level with farmers forlevel with farmers for
action plan preparation,action plan preparation,

ascertain peoples’ascertain peoples’
aspirations etc.aspirations etc.

Preparation ofPreparation of
brochures, brochures, 
multimediamultimedia
package,package,

video profiling,video profiling,
SATCOMSATCOM

programmesprogrammes



TeleTele--EducationEducation

TeleTele--medicine/ Healthcaremedicine/ Healthcare

Disaster Management SupportDisaster Management Support

Alternate LivelihoodAlternate Livelihood

Resource Information at Parcel/Farm LevelResource Information at Parcel/Farm Level

Village Resource Village Resource CentreCentre (VRC), for a Cluster of (VRC), for a Cluster of 
Villages, is aimed at providing services onVillages, is aimed at providing services on

WeatherWeather

Legal AdviseLegal Advise

Commodity MarketCommodity Market
DOSDOS

(ISRO / NRSA / RRSSC)(ISRO / NRSA / RRSSC)

Expert C
entre

Expert C
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VillageVillage
ResourceResource

CentreCentre

Natural ResourceNatural Resource

Agricultural AdvisoryAgricultural Advisory



••Partnership Partnership 
with > 25 with > 25 
Reputed NGOs Reputed NGOs 
& Trusts; and  & Trusts; and  
Government Government 
AgenciesAgencies

••~ 40 are Expert ~ 40 are Expert 
CentresCentres & & 
Specialty Specialty 
Hospitals Hospitals --
providing providing 
ServicesServices

Village Resource Village Resource CentresCentres ((VRCsVRCs))
As of January 2007As of January 2007

SetSet--upup::
Being SetBeing Set--upup::



Land QualityLand Quality Water ResourcesWater Resources Land UtilizationLand Utilization

Agricultural Advisory Services at VRC Agricultural Advisory Services at VRC -- focused on  focused on  
Farm/Parcel level (Farm house hold) Information on: Farm/Parcel level (Farm house hold) Information on: 

SoilsSoils
PhysiographyPhysiography
DepthDepth
TextureTexture
SlopeSlope
StoninessStoniness
ErosionErosion

NutrientsNutrients
(micro)(micro)
…………

(Soil Health Card)(Soil Health Card)

SurfaceSurface
Storage TanksStorage Tanks
River/StreamRiver/Stream
Canal IrrigationCanal Irrigation
QualityQuality

SubSub--SurfaceSurface
GW ProspectsGW Prospects

QualityQuality

DemographicDemographic

Land use /Land Land use /Land 
covercover

Crop Crop --KharifKharif
CropCrop--RabiRabi
FallowFallow
ScrubScrub
Hill/ForestHill/Forest
Water BodyWater Body
SettlementSettlement
IndustrialIndustrial
HorticultureHorticulture

HouseholdHousehold
FamilyFamily
LivelihoodLivelihood
Income Income 
EducationEducation
HealthHealth
……....

(Household Card )(Household Card )

WeatherWeather

AWSAWS
RealReal--time time 
Weather data Weather data 
TransmissionTransmission



VRC: 
Methodology

Social 
inclusion: 

The Bottom-line
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Thank you for kind attentionThank you for kind attention


