
5050thth Session of Session of 
UNUN--COPUOSCOPUOS

(June 06(June 06--15, 2007)15, 2007)

Symposium on Symposium on 
Space and WaterSpace and Water

Dr. K. Dr. K. RadhakrishnanRadhakrishnan
IndiaIndia

SpaceSpace--based based 
Information System Information System 
for management of for management of 
Water ResourcesWater Resources--
Indian PerspectiveIndian Perspective



…………we must be second to none in the  
applications of  advanced  technologies to 
the real problems of man and society……..

…………we must be second to none in the  …………we must be second to none in the  
applications of  advanced  technologies to applications of  advanced  technologies to 
the real problems of man and society……..the real problems of man and society……..
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�� Declining perDeclining per--capita availability of capita availability of 
water leading to a water stress water leading to a water stress 
condition. condition. ( 5200 cubic ( 5200 cubic metresmetres in 1951 to in 1951 to 

nearly 1700 cubic nearly 1700 cubic metresmetres now)now)

Indian imperatives for Water Resources ManagementIndian imperatives for Water Resources Management

OverOver--exploitation of Ground Water exploitation of Ground Water 
in several areasin several areas

Predominantly RainPredominantly Rain--fed Agriculturefed Agriculture,
Low Irrigation Efficiency (~ 35%)Low Irrigation Efficiency (~ 35%)

4000 billion cubic 4000 billion cubic metresmetres of rainfall annually; of rainfall annually; 
however, only 12% is presently being utilized. however, only 12% is presently being utilized. 

Poor predictability of Monsoons Poor predictability of Monsoons 

�� 2% of World’s geographical area2% of World’s geographical area
�� 4% of World’s Water Resources4% of World’s Water Resources
�� 17% of World’s population17% of World’s population



The National Policy FrameworkThe National Policy Framework

National Water Resources Council headed by National Water Resources Council headed by 
Hon. Prime Minister adopted the National Water Hon. Prime Minister adopted the National Water 
Policy in September 1987 (and updated in 2002)  Policy in September 1987 (and updated in 2002)  

This Policy stipulates that: This Policy stipulates that: 

�� the prime requisite resource planning shall the prime requisite resource planning shall 
be a wellbe a well--developed information system developed information system 
consisting of scientifically  designated data consisting of scientifically  designated data 
basesbases……………………



National Natural Resources Management SystemNational Natural Resources Management System

Department of SpaceDepartment of Space
(Nodal Department)(Nodal Department)

PC PC –– NNRMSNNRMS
Chair: Member (Science), Chair: Member (Science), 

Planning CommissionPlanning Commission

State GovernmentsState Governments
State Remote Sensing State Remote Sensing 

Application Centers Application Centers 

Academia,Academia,
R&D InstitutionsR&D Institutions

ISRO, NRSA, ISRO, NRSA, 
National InstitutesNational Institutes

AcademiaAcademia

National InstitutesNational Institutes

Govt. of India MinistriesGovt. of India Ministries

State DepartmentsState Departments

Secretaries of Secretaries of 
Govt. of India MinistriesGovt. of India Ministries

Standing Committee Standing Committee 
on Water Resourceson Water Resources

Chair: Secretary, GOIChair: Secretary, GOI
Min of Water ResourcesMin of Water Resources

IndustryIndustry
NGOsNGOs

ImplementationImplementation



IRSIRS--1C1C
(1995)(1995)

Earth Observation Satellite Missions from IndiaEarth Observation Satellite Missions from India
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(2003)(2003)
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(1999)(1999)
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METMETLAND (& Water)LAND (& Water)OCEANOCEANCARTOCARTO



Indian Earth Observation Indian Earth Observation 
Satellite Constellation Satellite Constellation 

SSpatialpatial Resolution  of 1 km to <1 Resolution  of 1 km to <1 metremetre
Polar Polar SunsynchronousSunsynchronous Orbits and GSOOrbits and GSO
((RepetivityRepetivity of 22 days to every 30 minutes)of 22 days to every 30 minutes)

Receiving Global data in India and 20 Receiving Global data in India and 20 
IRS ground Stations abroadIRS ground Stations abroad

1.1. Water SecurityWater Security

2.2. Food SecurityFood Security

3.3. Environment SecurityEnvironment Security

4.4. Sustainable DevelopmentSustainable Development

5.5. Disaster Management SupportDisaster Management Support

Contributing to national Contributing to national 
imperative needs imperative needs 



Reservoir SedimentationReservoir Sedimentation

Irrigation Command Irrigation Command 
Area MonitoringArea Monitoring

HydroHydro--Power &Power &
River River EnggEngg

WatershedsWatersheds

Snow Melt run off Snow Melt run off Tank Inventory Tank Inventory 

Irrigation InfrastructureIrrigation Infrastructure

Glacier InventoryGlacier Inventory

SpaceSpace--based Remote Sensing based Remote Sensing 
is utilized, countryis utilized, country--wide, wide, 

on several facets of on several facets of 
Water Resources Management, Water Resources Management, 

(under the aegis of NNRMS(under the aegis of NNRMS))

Ground WaterGround WaterFloodFlood



19851985

19921992

19871987

20052005

20002000

20072007

Spatial data base for macroSpatial data base for macro--level level 
planning in 16 Districts 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)

Support toSupport to
Integrated Watershed Integrated Watershed 

Development;  Development;  
National Rural Employment National Rural Employment 

Generation Generation ProgrammeProgramme

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 

Watershed as seen from SatelliteWatershed as seen from Satellite

Watershed Management Watershed Management 
Watershed as seen on the groundWatershed as seen on the ground



Towards Water Security Towards Water Security 

Command Area Monitoring,Command Area Monitoring,
Reservoir SedimentationReservoir Sedimentation

Potential Potential 
Ground Water ZonesGround Water Zones

National Drinking National Drinking 
Water MissionWater Mission

Irrigation Infrastructure  Irrigation Infrastructure  
Project MonitoringProject Monitoring

InterInter--basin Transfer basin Transfer 
FeasibilityFeasibility

Snow melt Run off; Snow melt Run off; 
Glacier InventoryGlacier Inventory19851985

19951995

20062006

19801980

National Water National Water 
Resources Resources 

Information SystemInformation System

19951995



Flood D
SS

Decision Support SystemsDecision Support Systems--Flood inundationFlood inundation



WATER RESOURCES INFORMATIONWATER RESOURCES INFORMATION

AVAILABILITYAVAILABILITY UTILISATIONUTILISATION MANAGEMENTMANAGEMENT

•• Geographic DistributionGeographic Distribution
•• Temporal DimensionTemporal Dimension
•• QualityQuality
•• QuantityQuantity

•• Sectoral water demandSectoral water demand
•• Land informationLand information
•• Optimum UtilisationOptimum Utilisation

•• Land ManagementLand Management
•• Water ManagementWater Management
•• Monitoring *Monitoring *

•• LocalLocal
•• RegionalRegional
•• NationalNational

�� Village TankVillage Tank
�� Lake / ReservoirLake / Reservoir
�� Stream flowStream flow
�� Ground WaterGround Water
�� Snow & GlaciersSnow & Glaciers

•• Rain fed / IrrigatedRain fed / Irrigated
Crop landCrop land

•• Rural / Urban AreasRural / Urban Areas
•• Watershed / river ValleyWatershed / river Valley

•• Irrigation managementIrrigation management
•• River basin planning River basin planning 
•• Reservoir SedimentationReservoir Sedimentation
•• Flood ControlFlood Control
•• Drought MitigationDrought Mitigation
•• Water use efficiencyWater use efficiency
•• GW managementGW management

�� ISRO/NRSAISRO/NRSA
�� State Remote Sensing State Remote Sensing 

Application Application CentresCentres
�� Min. of Water ResourcesMin. of Water Resources

�� Min. of Water ResourcesMin. of Water Resources
�� Min. of AgricultureMin. of Agriculture
�� Respective Departments  Respective Departments  

of the State Governmentsof the State Governments

�� Min. of Water ResourcesMin. of Water Resources
�� Min. of AgricultureMin. of Agriculture
�� Respective Departments  Respective Departments  

of the State Governmentsof the State Governments
�� ISRO/NRSA ISRO/NRSA 



Thank you for kind attention


