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Earth Observation Satellite Infrastructure  

MEGHA- 
TROPIQUES 

INSAT-3A/DR OCEANSAT-2 

SARAL, ScatSat 

RISAT-1 

RESOURCESAT-2/2A 

RISAT-2 

CARTOSAT-2s 

CARTOSAT-1 

KALPANA 

INSAT-3s 

LAND & WATER  HIGH RESOLUTION  OCEAN  WEATHER; CLIMATE 

1 KM 0.65 M IMAGING CAPABILITY 

to be augmented with CARTOSAT 2/3 series; RESEOURCESAT 3series; 

GISAT, HRSAT, RISAT-1A/2A, OceanSat, NISAR...... 
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ÅSocio-economic 
security 

  
ÅSustainable 

development  
 
ÅDisaster  risk 

reduction  
 
ÅEfficient 

governance  

Synergy: EO, Communication, Navigation 
tools & GIS 



Mapping 
and 

Monitoring 

ÅDigital Elevation Models 
ÅRemote Sensing Data 
ÅPositioning 
ÅField Sensors 
ÅMobile based geotags 
ÅEtc 

Where is What? Why and So What? 

Modeling 
and 

Scenarios 

ÅEmpirical models 
ÅProcess models 
ÅGIS scenarios 
ÅVisualisation 
ÅHotspots 

ÅFood Security 

ÅWater Security 

ÅEnergy Security 

ÅEnvironmental 

Quality 

ÅInfrastrcture 

ÅWeather/Climate 

ÅDisaster Mgt 

N a t u r a l  R e s o u r c e s  M a n a g e m e n t 

S u s t a i n a b l e  D e v e l o p m e n t  G o a l s 



Protocol  for  Achieving NRM  

Data  

Assess
ment  

Inform
ation  

Manage
ment  

Space Derived Field Derived 

Legacy driven Crowd Sourced 

Thematic Inference 

Quality of observation 

Rate of creation 

Structure of Rendition 

Capacity 

Institutionalisation 

Feedback on Use of NR 

Future Design 

Sampling 

GIS Model 

Outliers/Quality  

Visualisation 



[ŀƴŘ wŜǎƻǳǊŎŜǎ Χ 

Natural 
Resources 
Census 

Å Annual Land use/ Land cover at 1:250,000  
(13 cycles since 2004-05) 

Å 5yr interval Land use/ Land cover (1:50,000) 
- 3 cycles since 2005-06 

Å Land Degradation (1:50,000) ς 2 Cycles 

Å Waste Land mapping and monitoring 
(1:50,000) ς 2 Cycles 

Soil Health Å GIS Technology support for Soil Health Card 
Repository and Fertilizer blend advisories  

Land 
Development 

Å LD Neutrality, Predictive Soil Mapping, Soil 
Carbon, Water Logging, Solar potential sites 

Largescale 
Mapping for 
Action Plans 

Å 10,000 scale mapping - Land degradation, 
Ground Water Prospects, Soil resources 

wǳǊŀƭ 5ŜǾŜƭƻǇƳŜƴǘ Χ 

Rural Assets  Å GIS implementation of Mahatma Gandhi Rural 
Employment  Guarantee Act (GeoMGNREGA), PMKSY 

Watershed 
Development 

Å GIS Technology support  for systematic online repository 
Å Post-Implementation impact monitoring (IWMP, NABARD) 
Å GIS based planning of watershed development schemes 

Picture 

Dynamics of  

Land Use/ Land Cover  

IWMP  

Watersheds 

Phase II 

State-wise 

Geotagging 

of MGNREGA 

Assets 
NPK blends 



Year NSA (lakh ha) 

2005-06 1,274.10 

2006-07 1,280.95 

2007-08 1,282.62 

2008-09 1,308.70 

2009-10 1,303.45 

2010-11 1,356.10 

2011-12 1,356.90 

2012-13 1,345.49 

2013-14 1,390.74 

2014-15 1,425.61 

2015-16 1,440.91 

2016-17 1,441.42 

Net Sown 
Area in 
India 

Legend

Built-up

Kharif crop 

Rabi crop

Zaid crop

Double/triple crop

Current fallow

Plantation

Evergreen forest

Deciduous forest

Degraded / scrub forest

Littoral swamp

Grassland

Shifting cultivation

Wasteland

Rann

Waterbodies max

Waterbodies min

Snow cover

Legend

Built-up

Kharif crop 

Rabi crop

Zaid crop

Double/triple crop

Current fallow

Plantation

Evergreen forest

Deciduous forest

Degraded / scrub forest

Littoral swamp

Grassland

Shifting cultivation

Wasteland

Rann

Waterbodies max

Waterbodies min

Snow cover

LAND USE / COVER MAPPING AT 1:250K SCALE USING MULTI-TEMPORAL AWIFS DATA 

ÅData used:  Multi-
temporal Resourcesat-
1&2 AWiFS  Sensor data 
(56 m spatial resolution) 
: From 2004-05 onwards 

ÅMethodology:  Semi - 
Automatic approach  

Deliverables and Derivatives 



The AWiFS LULC data is one of the most sought after data and usage statistics of the data is : 
 
 

    
    

LULC Output is utilised for: 

ü   Identification of areas for crop intensification towards food security. 

ü   Assessment of Ground water draft. 

ü   Database is used for weather forecasting and climate change studies. 

ü   LULC is one the primary input into Hydrological models  

       (Water Resources     Assessment, Flood Forecasting, Flood Damage Assessment)  

ü   Used to map irrigation intensity under major/medium irrigation projects 

ü   Quantification of agricultural abstractions (consumptive use under rain-fed and irrigation) 

ü   Quantification of variations in irrigation diversions (temporal and spatial) resulting from rainfall variations     

      (low, normal, high)  

ü   Quantification of import/export of water (both intra & inter basin scales), natural evapotranspiration    

       (Green Water) 

ü      Wildlife Institute of India has used LULC data as an input to model Tigre movement corridors 

  

UTILIZATION OF LULC PRODUCT DERIVED FROM AWiFS  

Total number of requests 
served  : 825 

No. of unique users / organizations used 
the data : 126 

 Amount of data provided 
: 17.2 GB 





Natural Resources Census: Land Degradation Mapping (1:50K) 

SALIENT FEATURES é. 

ÅMapping and monitoring land degradation (1:50 K) of 
entire country.  

ÅUse of multi-temporal IRS LISS- III satellite data.  

ÅFirst cycle: 2005-6 ;  Second cycle: 2015-16 

CLASSIFICATION SCHEME 

Land degradation processes (8)   

Water erosion, Wind erosion, Waterlogging, Salinisation / alkalization, Acidification, Glacial, 

Anthropogenic and Others. 

 

Land degradation type (18)    

Sheet erosion, Rills, Gullies, Ravines, Stabilized/partially stabilized dunes, Un-stabilized dunes, 

Surface ponding, Saline soils, Sodic soils, Saline-sodic soils, Acidic soils, Frost heaving, Frost 

shattering, Mining, Brick kiln areas, Industrial effluent affected areas, Mass movement / mass 

wastage, Barren rocky/stony waste and Miscellaneous. 

 

Severity classes (5): Slight, Moderate, Severe, Very severe & Extreme. 

PARTICIPATING ORGANISATIONS : 29 

State Remote Sensing Centres: 24 

ICAR institutions : 1 

Academia : 2 

ISRO / DOS Centres : 1 

Other Institutes : 1 

NRSC + regional centres 



Land Degradation map of India (2015-16) 



ACTION PLAN MAP FOR  
LAND DEGRADATION NEUTRALITY  OF ODISHA 

Land Degradation Map of Odisha 

Action Plan Map 



WATER RESOURCES 

Irrigation Management 

Surface Runoff 

Snowmelt Runoff 
GLOF Risk Modeling 

Flood Early Warning 

Evapotranspiration 

Sriramsagar Reservoir & 
Surroundings 

Surface Water Spread Ground 
Water 
Prospects 
& Quality 

Å GW quality 
mapping using 
observational 
data 

Å Site specific 
ground water 
studies in 1:10 
K 



Resourcesat 2A  LISS ς III data Appllication in Monitoring Land Use / Land Cover and Wastelands  

 Under NR census project Resourcesat-II LISS-III data  of 2015-16 (app. 900 scenes) have been used in  Land Use 

/  Land Cover Change Mapping and  Wastelands Change Analysis on 1:50,000 scale. Wastelands monitoring is 

being done from 2005-06, 2008-09 and 2015-16 for Department of Land Resources, Ministry of Rural 

Development, Govt. of India. Information is generated on 1:50,000 scale. 

IRS LISS-III 2005  IRS LISS-III 2012  IRS LISS-III 2016  

Wasteland to solar power generation,  Charanka solar park Radhanpur,  one among  44 such projects  in Gujarat State 



LARGE PLANTATIONS ESTABLISHED 

T0: 2009-10 

Details: 

Agro climatic zone: 

Southern zone 

District: Kadapa 

IWMP-29 

Micro watershed: 

4C3B7g2a 
 

T1: 5th April 2016     

T0: 2009-10 

Details: 

Agro climatic zone: 

Southern zone 

District: Kadapa 

IWMP-29 

Micro watershed: 

4C3B7g2a 
 

T1: 5th April 2016     



Resourcesat-2 LISS-IV data along with carto-1 data are employed to monitor the changes in IWMP watersheds of 
Department of Land Resouces across the country. About 8200 such projects are to be monitored over a period of 5 years. 
About 2000 LISS-IV products are needed annually  for the study. 8200 Projects being monitored in the country  and 2500 
scenes  of Resourcesat 2 FMx  are being procured every year for the study.   Monitoring Example of M i c r o w a t e r s h e d 
4 C4 B2 M  1 D-  P r a k a s a m D i s t , o f  A n d h r a P r a d e s h i s  s h o w n b e l o w:  
 

Percolation Tank  

2009 - rESOURCEAT 2014 ς Resourcesat-2A 2016 - ς Resourcesat-2A 
 

MONITORING OF IWMP WATERSHEDS USING GEOSPATIAL TECHNOLOGIES 



High Resolution High frequency Data for Monitoring Watershed Management   

Bhuvan  
FEB 2016 
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Monitoring of changes at Watershed level 



HIGH RESOLUTION SATELLITE DATA IS REQUIRED FOR  

Plot level reclamation of 
degraded lands 

Land Cover Change Hotspots 

Planning of MGNREGA 
Activities  Rural Connectivity 

Gram Panchayat 
Developmental Plans (GPDP) 


