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• 3 Cameras (AWiFS, LISS 3, LISS 4)
• Repetitivity: 5 days (AWiFS)  to 24 days (LISS 3) & 

Revisit : 5 days (LISS 4) with tilting 26o tilt
• Spatial resolution of 5.8 m (LISS 4) to 56 m (AWiFS)
• Swath of 23 km (LISS 4) to 800 km (AWiFS)

Land ObservationsLand Observations

RESOURCESAT-1

• Two panchromatic (0.50 - 0.85 mm) cameras
• Spatial resolution 2.5m and cover a swath 30 km
• Revisit : 5 days
• Along Track Stereo viewing (+26° / -5°)

CARTOSAT-1 Hyper Spectral Imaging (HySI)
•64 bands; Res. 505 m; Swath 130 Km.
•400-950 nm range

Multispectral Imaging (MX0)
•4 bands (B, G, R, IR)
•37 m resolution
•151 km Swath

IMS-1

• X- Band SAR
• Multipolarimetric

CARTOSAT - 2/ 2A/ 2B

RISAT-2

• Panchromatic camera; Step & Stare 
imaging; steerable along & across

• Spatial resolution: 0.8 m
• Swath of  9.6 km
• Revisit : 4 days

Natural resources Mapping & Inventory 

Large scale mapping, DEM

Cadastral Map; Urban/Rural Infrast.

Resource mapping; spectral characterisations



o 8-band OCM
o Ku-Band Pencil beam Scatterometer with
o Radio Occultation Sounder for Atmospheric 

studies (ROSA) 

OCEANSAT-2

Ocean and Atmosphere ObservationOcean and Atmosphere Observation

CCD Camera Bands      (µm)
Visible :  0.62 – 0.68
Near Infra Red :  0.77 – 0.86 
Short Wave IR   :  1.55 – 1.69
Resolution :   1 km

VHRR  Bands (µm)
Visible :  0.55 – 0.75
Water Vapour   :  5.70 – 7.10 
Thermal Infra Red :  10.5 – 12.5
Resolution :  2 km for Visible; 8 km for TIR

KALPANA INSAT-3A



Launch in 2011

MEGHA-TROPIQUES

For better understanding life cycles 
of tropical convective system

Payloads
• Microwave Radiometer : 

MADRAS
• Earth Radiation Budget : 

SCARAB
• Humidity Profiler : SAPHIR

A Joint ISRO-CNES 
Mission

Orbit : 867 km with 
inclination of 20 deg.

RESOURCESAT-2

Payloads
• LISS 4 (5.8 m & 70 km swath)
• LISS 3 (23m & 141 km swath)
• AWiFS (55 m & 800 km swath)

To provide continuity  for Resourcesat-1 
with improved services

Launch by end of 2010
Orbit : 800 km

Local time: 1030 hrs

INSAT-3D
For improved understanding 
of weather  systems

Payloads
• 19 channel Sounder
• 6 Channel Imager

Launch by 2011

Launch in first quarter of 
2011

RISAT-1

Orbit : 560 km in sun-
synchronous

Payloads
C band SAR 5.35 GHz 

frequency; 5 imaging modes

For applications in agriculture, 
soil moisture, flood & water 

spread etc.

EO Missions EO Missions -- Near Future (Planned)Near Future (Planned)



• Payloads:
- Ka-band Altimeter (~35.5GHz)
- Dual frequency Radiometer 

(23.8/36.8 GHz)

Polar - sun-synchronous; Inclination of 98.38 Deg; 
Altitude  ~800 km; Repeat cycle of 35 days

EO Missions - Near Future (Planned) ….

SARAL
Satellite with ARgos and Altika - Joint ISRO-CNES Mission

Payloads:
High resolution multi-spectral VNIR (HRMX-VNIR): 50m Res. 
Hyper spectral VNIR: 320m Resolution
Hyper spectral SWIR (HyS-SWIR): 192m resolution
High resolution Multi-spectral (HRMX-TIR): 1.5km Resolution

Launch in 2011

GEO-HR Imager

Geosynchronous orbit



ISRO’s Climate Change Research Activities

Mapping Indicators of 
Climate Change using 
Space inputs

• Glacial Retreat in Himalaya
• Change in Polar Ice Cover 
• Upward Shift in Timberline & Vegetation in 

Alpine zone
• Bleaching of Coral Reefs
• Desertification
• Disasters - Flood, Drought

• GHGs & Other Gases - Variability of 
atmospheric CO/ CO2/ NO2/ CH4 

• Biomass burning/ forest fire
• Terrestrial Carbon
• Atmospheric Aerosols & Trace gases

Modeling the impact 
of climate change 

Monitoring the Agents of 
Climate Change 

• Impact on Food Security
• Hydrology 
• Coastal Zone
• Ocean Productivity 
• Land Surface Changes in Regional Climate 

Simulations over India 
• Role of Indian Ocean in Climate variability 



Typical Climate Change Indicators from EO 
Desertification

About 105.48 m ha is under desertification, 
which is nearly 32.07% of TGA

2005-06
2006-07

2007-08
2008-09

2004-05

Landuse/ Land cover Changes

Rapid assessment of LULC using multi-
temporal AWiFS data.

Forest – Vegetation 
Degradation

Hot Desert



Retreat of Glacier
Samudra Tapu

1962
1976

1989
2000
2006

Typical Climate Change Indicators from EO 

Mean loss of glacier area is around 5.4%

Impact on Biodiversity

o 190 Vegetation Types
o > 6,000 Sample database of species

Vegetation Type Map

Field Sample Locations



OCEANSAT-2

Chlorophyll-a Image

Payloads
• An 8-band Ocean Colour Monitor (OCM) with 360 m 

spatial resolution
• A resolution Ku-Band Pencil beam 

SCATTEROMETER with a ground of 50 km x 50 km
• Radio Occultation Sounder for Atmospheric studies 

(ROSA) - Developed by the Italian Space Agency –
ASI

…to study the physical and biological aspects of oceanography. …to study the physical and biological aspects of oceanography. 

Wind Vector Image

• OCM: 4 Geophysical products (Chlorophyll, 
Sedimentation, AOD, Attenuation Coefficient) 
are operational

• GAC products uploaded to NRSC website
• Scatterometer derived wind vector data 

operational
• Near real time Scatterometer derived global 

data  dissemination through EUMETCAST and 
sharing  with NASA, NOAA & ESA

Status



Extensive Fog cover over N. India Heavy Rainfall Warning

Wind Patterns & Wind shear

Jet StreamJet Stream

Operational Use of INSAT Data

100100 300300 500500 700700 900900 1100 mm1100 mm

44 88 1212 1616 2020 2424 2828 3232 3636 4040 44 inches44 inches



Improved Cyclone Prediction / Warning

Cyclone wind
structure

Rain intensities from microwave data

Technique developed with  
Space data & genetic 

algorithm for cyclone track 
prediction  

± 40-45 kms 
for 24 hrs forecast Cyclone Warning Systems

Rain Rate 3 25 mm/h

18/1900

51

18/2100

51

19/0715
55



• Size of current pool of 
carbon in vegetation & soils

• Quantitative estimates of C 
flux viz., GPP, NPP & 
respiration

• Fluxes controlled by 
environmental variables & 
vegetation types

Carbon Flux Tower

• Continuous monitoring 
of extreme weather 
events

• Radar network for entire 
coastal areas, NE region, 
major cities, …

Doppler Weather Radar 
(DWR)

Automatic Weather Station 
(AWS)

Agro Metrological  
Stations (AMS)

• Vegetation Response to 
Climate and CO2 Uptake

• Network of 
Micrometeorological 
(Canopy scale) 
Measurements

• Sensors for Radiation 
balance, Energy Balance,  
Water balance

Atmospheric Boundary Level  Network
Mixed Layer Heights obtained from indigenously developed Pisharoty Sondes

• Continuous Recording  of:
temperature
atmospheric pressure
wind speed and direction
rainfall
relative humidity
solar radiation

Ground Infrastructure



Environmental Observatory Network

26 Locations
1990         1994        1998      2002        2006       2010

AOD +0.007 y-1 m-3 y-1
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Major Finding

Aerosol Monitoring, Land and Marine Campaigns

Mapping & Monitoring Climate Change Agents 



Integration of Space & Ground Observations

100 m Met. tower

GPS Sonde

Automatic 
Weather StationsMST Radar

Polarimetric
Doppler Weather Radar

MM5, ARPS, RCM models

Met. Ocean Data Centre



Disaster Management Support
Decision Support Centre

Natural Disasters : Drought, Flood, Cyclone, Forest Fire, Earthquake, Landslides

Control room

Sever room



Disaster Management Support 

1985 Earthquake 
Damage Assessment

Earthquake 
Damage Assessment

Flood Inundation Mapping 
and Damage Assessment
Flood Inundation Mapping 
and Damage Assessment

1990 Landslide 
Hazard Zonation

Landslide 
Hazard Zonation

Cyclones-Inundation and
Damage assessment

Cyclones-Inundation and
Damage assessment

1995 Decision 
Support Centre

Decision 
Support Centre

2004
Tsunami
Impacts
Tsunami
Impacts

2005
Forest Fire 
Monitoring 
Forest Fire 
Monitoring 

2007
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Stereo Data
GPS

VRCVRC

LBSLBS

NOAA
SPOT

ERS, Radarsat, MODIS

MODIS

IKONOS

QuickBird

Aerial Photography
Optical RS Systems
Image Processing

Aerial Photography
Optical RS Systems
Image Processing

RS& GIS systems
ICT Tools
RS& GIS systems
ICT Tools

Mobile communication
Web based Applications
Geo-spatial Systems

Mobile communication
Web based Applications
Geo-spatial Systems

Disaster Impact Assessment
Database Generation
Disaster Impact Assessment
Database Generation

Space based navigation
High speed communication
Sensor web, GRID 

Space based navigation
High speed communication
Sensor web, GRID 

Integrated 
Emergency

Management

Real time warning & Info 
Dissemination Expert Systems, 
S&T based DM Magt System

Real time warning & Info 
Dissemination Expert Systems, 
S&T based DM Magt System

Online Decision tools
Intelligent & autonomous 
missions

Online Decision tools
Intelligent & autonomous 
missions

2010

NDEMNDEM

IRS IA/IB

2011
DM ,SAR 1



Resourcesat-2 
LISS III, LSS IV , AWiFS

RISAT-1
C-band SAR

MEGHA-TROPIQUES
SAPHIR, SCARAB & MADRAS

INSAT-3D
VHRR, Sounder

SARAL
Ka band Altimeter

2010-11

2012-13

Resourcesat-2A 
LISS III, LSS IV , AWiFS

SCATSAT
Ku Band Scatterometer

Cartosat- 1A
HR MX

Geo HR Imager
HRMX, Hys-VNIS- SWIR-TIR

INSAT-3DR
VHRR, Sounder

Future EO Missions Future EO Missions -- Over ViewOver View
under Planning under Planning 
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Temp. Sounder

2013-14
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Thank You

www.isro.gov.i
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