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RESOURCESAT- 2 & 2A, HYSIS

Weather & Climate

OCEANSAT-2 ; SARAL; SCATSAT-1

Current Operational Remote Sensing Capabilities

CARTOSAT-1, CARTOSAT-2 (3) &  2S (4)

INSAT 3D & 3DR ; MEGHA-TROPIQUES

Oceanography

Natural Resources Inventory & Disaster Management

Large Scale Mapping, Infrastru. Planning & Cartography

ÅThree tier imaging : 56 m / 23 m / 5.8 m

ÅRevisit Capability : 03    / 11      / 03 days

Å2.5 m Stereo imaging

ÅSub-meter PAN and 1.5 m Multi-spectral

ÅOcean color 360 m with 2 days revisit  

ÅPFZ, Ocean State Forecast
ÅOcean Altimetry, Surface Wind Vector

Å6 channel Imager ï48 images per day

Å19 Channel Sounder ïAtm. Profiles

ÅRadio Occultation ïhumidity profiles





Food Security 

ÅCrop Acreage and Production Estimation 

ÅCrop condition assessment & yield modeling 

ÅAgricultural drought assessment

ÅHorticulture development

ÅSoil salinity and alkalinity  mapping

Water Security

ÅWater Resources Information System

ÅGround water prospects & recharge

ÅIrrigation and command area studies

ÅReservoir Capacity Evaluation

ÅWatershed Development

Major Earth Observation Applications

Infrastructure Development

ÅUrban & Infrastructure development

ÅRural road Connectivity

ÅTown / cities development plans

ÅUrban sprawl studies

ÅGrowth Centre analysis

Societal Empowerment

ÅSpace Based Information Support for 

Decentralized Planning

ÅLand Resource mapping

ÅSujala- Participatory  Watershed Project



Weather & Climate 

ÅSpace and Ground observations

ÅEssential Climate Variables

ÅWeather Forecasting & Cyclone

ÅStorm  Surge Modeling

ÅExtended Range Monsoon Prediction

ÅClimate modelling 

Ocean & Marine Resources

ÅPotential fishing zone mapping

ÅCoastal zone mapping

ÅCoral reef mapping

ÅMonitoring of navigational channels

ÅOcean Primary Productivity 

ÅOcean State Forecast (OSF)

Environment & Ecosystem

ÅForestcovermapping& Biodiversity

ÅSnow& Glacierstudies

ÅDesertification& Landdegradation

ÅNaturalResourcesCensus

ÅGrasslandProductivity

Disaster Management 

ÅNearrealtimemonitoringof Flood

ÅNationaldatabasefor EmergencyManagement

ÅSupportto InternationalCharter

ÅLandslideHazardZonation

ÅForestFireDamageAssessment

Major Earth Observation Applications

Cyclone Phailin (OCM+OSCAT)

Harnessing Space Technology for Societal benefits







Diversity of Indian Agriculture

Net Sown Area     :   141 Mha (44 %) 

Food Grain Production :  275.68 Mt 

Horticulture Production :  295 Mt 

Net Irrigated Area     :  66 Mha

GDP contribution ~ 13.7 %

Employment Opportunity : 55% 





Village: Ughrojpura
Taluka: Mandal
Dist: Ahmedabad

Village level crop 

assessment

Imagery Date: 31 JAN 2016





Himalayan Snow cover dynamics 
Longterm (2001-2018) SnowCoverfor North WesternHimalayanRegion

2001                                                                                                                         2018

Singh et al. (2014), Int. J of Climatology

Nikamet al. (2017)



Spatial distribution of Glacial Lakes (larger than 0.01 sq. km) 

in Uttarakhand Himalaya

GSD
A total of 1392 glacial lakes (>500m 2) covering an area of 8.39 
km 2 as per record of the year 2015 exist in Uttarakhand
Himalaya. 

Analysis revealed that lakes have increased in areal extent (57%) 
at the mean rate of 1.8% per year between 1994 and 2017. 



Indian region of the Brahmaputra river along with SARAL-Altika

tracks overlaid on  RISAT-1 radar image.

Brahmaputra river water (during April 2013 to June 2015)  including model 

predicted water levels for 12th June 2015.

Altika Data for Inland Hydrology

ÅThewaterlevelovertheinland

waterbodiesis retrievedusing

altimeterwaveformsdata.

ÅRange is corrected for

tropospheric, ionosphericcoand

tidalcorrection.

ÅRetracking algorithms are

developed.

RISAT-1 

image, along 

with 

SARAL/AltiKa

pass over Ukai

reservoir

Assessment of water levels for Ukai

Date Water level (meter) Capacity (MCM)

12-Apr-13 97.31 3347.75

01-Apr-14 100.48 4570.81

01-Apr-15 95.89 2905.15

01-Apr-16 94.12 2424.73

01-Apr-17 98.5 3819.261







Time Lapsed Data Cube for  

Sonitpur District of Assam 





INSAT - 3D & 3DR
(July 2013 / Sep. 2016)

Central WL : 0.695 ð14.71 um

Visible :  One Band

SWIR :  Six bands 

MWIR: Five Bands

LWIR:  Seven Bands

Resolution (km): 10 X 10 

19 Channel SOUNDER

Observations at 15-minute interval : 48 images/ day 

ÅProvideopportunityto captureshort-lived cloud

processes.

ÅMoreno. ofAMVs(20-30%) & 10%improvementin

accuracy.

ÅStructuralchangeswithin cycloneduring rapid

intensificationstagesarewellcaptured

ÅBetter estimationof cloud growth/decayand

improvementinrainfallestimation

40 profiles of Temp.  (surface to 70 km)

21 Profiles of Humid.  (surface to 15 km)

Integrated Ozone  (Surface to ~ 12km)

6 Channel IMAGER

Bands  (mm) Resolution

VIS (0.55-0.75) 

SWIR (1.55-1.70)

MIR (3.8-4.0)

WV (6.5-7.1)

TIR-1 (10.2-11.3) 

TIR-2 (11.5-12.5)

1km  

1 km

4km 

8km

4km



Assimilation of Clear-Sky Brightness Temperature

Improved Rainfall prediction

Cyclogenesis

Solar energy potential & 48-Hour forecast

< 1000 (Very Low)

1000 ð1500 (Low)

1500 ð2000 (Moderate)

2000 ð2500 (High)

> 2500 (Very High)

Air Quality

Spatial distribution of INSAT-3D AODContinuous monitoring of Tropical Cyclones



Tropical Cyclogenesis Prediction using SCATSAT-1

Hurricane IRMA Observed by SCATSAT 

Lifecycleof windscapturedby SCATSATduringAug24 to Sept. 11, 2017

Scatsat-1 showing earliest detection of tropical cyclogenesis.

Mean Prediction Lead Time: 79 hours ( ~3 days in advance) 



Comparisonof AOD retrievedfrom INSAT

3D andAERONET with respectto time at

Jaipuron1 January2014

Animation of INSAT 

3D derived AOD from 

05:30 hrsto 09:30 hrs

(UTC) on 1 January 

2014.

Aerosol Products from INSAT-3D Imager

Mishra (2018), JGR Atmosphereiirs



31/10/2016

Smoke and dust plumes over 
parts of Punjab as observed by 
OCEANSAT-2 OCM data (360 m)

Date : 31 October, 2016

Crop residue 
burning events

Punjab

Smoke plume

Crop Residue/Stubble Burning



Dust Storm Over North India causing  very poor Air Quality on October 29, 2017    

INSAT-3D 
Aerosol Optical Depth
29/10/2017 1330hrs 

High AOD

Dust Storm Emanating 
from  Pakistan 

High PM 10.0 picked by CPCB station data, New Delhi 

A dust storm was seen in satellite

images of INSAT-3D imager and MODIS-

Aqua over north India, causing

worsening of air quality over Delhi and

surrounding regions. High PM 10.0

values were reported by CPCB, New

Delhi.

Data: Air Quality Portal VEDAS of

SAC/ISRO

iirs



Impact of forest fires on the Air Quality in UttarakhandState on 
May 20-30, 2018  

Very High Aerosols 
concentration

Smoke from forest fires

PM 2.5 PM 10



Conservative 
estimate of fire 
affected area is 
around 690 sqkm

Total fire affected area using AWiFSdata as on 29 May 2018

Forest Fire Affected area during May 19-30, 2018 


