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OUTLINE OF THE TALKOUTLINE OF THE TALK

•• ASI Approach for GNSS ROASI Approach for GNSS RO
•• Description of OCEANSAT_2 MissionDescription of OCEANSAT_2 Mission
•• Description of ROSA receiverDescription of ROSA receiver
•• Development of a tool  for RO data processing:Development of a tool  for RO data processing:

–– SwSw for  RO data processingfor  RO data processing
–– SwSw for  LEOfor  LEO--POD POD 
–– The organization of the activities in a GRID computing environmeThe organization of the activities in a GRID computing environmentnt

•• Scientific Activities under ASI umbrella:Scientific Activities under ASI umbrella:
–– POLITOPOLITO
–– UNIRMUNIRM
–– CISASCISAS
–– UNICAMUNICAM
–– ISC/CNRISC/CNR

•• ConclusionsConclusions
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A DIFFERENT STRATEGY OF ASIA DIFFERENT STRATEGY OF ASI

•• We have developed a GPS receiver devoted to Radio We have developed a GPS receiver devoted to Radio 
Occultation: Occultation: RRadioadio OOccultationccultation SSounderounder for for AAtmosphere studiestmosphere studies

•• We donWe don’’t have a space mission devoted to ROt have a space mission devoted to RO
•• We try to embark ROSA on available national and/or We try to embark ROSA on available national and/or 

international Earth space missions:international Earth space missions:
–– OCEANSAT_2 OCEANSAT_2 ( Spring 2008)( Spring 2008)
–– SACSAC--D (2009 ?)D (2009 ?)
–– SABRINA (2010 ?)SABRINA (2010 ?)
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OCEANSATOCEANSAT--2 PAYLOADS2 PAYLOADS

•• OCMOCM

•• ScatterometerScatterometer

•• ROSA (developed by ASI, Italy)ROSA (developed by ASI, Italy)

•• 88--narrow Band multinarrow Band multi--spectral spectral 
camera, 360 m Resolution, 1420 camera, 360 m Resolution, 1420 
KmsKms Swath, 2 days Swath, 2 days repetevityrepetevity

•• KuKu--band (13.515GHz) radar, V & H band (13.515GHz) radar, V & H 
polarisationpolarisation, two, two--beam conical beam conical 
scanningscanning

•• Radio occultation sounder using Radio occultation sounder using 
GPS signal to derive atmospheric GPS signal to derive atmospheric 
parameters parameters 
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ORBIT PARAMETERSORBIT PARAMETERS

TypeType -- Near polar sunNear polar sun--synchronoussynchronous

AltitudeAltitude -- 720 720 KmsKms

InclinationInclination -- 98.28 Deg.98.28 Deg.

PeriodPeriod -- 99.31 99.31 mtsmts..

Local time of passLocal time of pass -- 12 noon 12 noon ++ 10 10 mtsmts..

RepetevityRepetevity cyclecycle -- 2 days2 days
Distance between adjacentDistance between adjacent -- 1382 1382 kmskms
tracestraces
Distance between successive Distance between successive -- 2764 2764 KmsKms
ground tracksground tracks
Average ground trace velocityAverage ground trace velocity -- 6.781 6.781 KmsKms/sec/sec
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OCEANSATOCEANSAT--2 MISSION2 MISSION

MISSION OBJECTIVESMISSION OBJECTIVES

• To design, develop, launch and operate a three axis 
stabilised spacecraft in circular sun-synchronous orbit 
carrying a Ocean Colour Monitor and a Ku-band 
Scatterometer

• To develop algorithms for retrieval of Geo-physical 
parameters like wind vector on an operational basis.

• To provide continuity of operational Data services of 
Oceansat-I while promoting new applications in the areas 
of Ocean studies including prediction of cyclone trajectory, 
Fisheries, coastal zone mapping etc,.
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Major applications of ScatterometerMajor applications of Scatterometer

•• Weather forecasting with Global wind vector data as inputWeather forecasting with Global wind vector data as input

•• Storm detection and tracking  over oceans including Hurricanes (Storm detection and tracking  over oceans including Hurricanes (Atlantic), Atlantic), 
tropical cyclones  and typhoonstropical cyclones  and typhoons

•• Global climate monitoring through study of Heat exchange betweenGlobal climate monitoring through study of Heat exchange between ocean and ocean and 
atmosphere because of surface windsatmosphere because of surface winds

•• Sea state forecasting for commercial ship transport industrySea state forecasting for commercial ship transport industry

•• Monsoon monitoring over Indian Ocean & SouthMonsoon monitoring over Indian Ocean & South--east Asiaeast Asia

•• Oil production and clean up of oil spillsOil production and clean up of oil spills
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SCATTEROMETER SPECIFICATIONSSCATTEROMETER SPECIFICATIONS

13.36 Mbits/sec (Raw)
250 Kbits/Sec (Processed) @ 200 Hz PRF

Data Rate 

20.5 rpmScanning Rate

Parabola of 1.0 m DiaAntenna

100 W PeakTransmit Power 

50 km X 50 kmResolution

HH (Inner)  and  VV (Outer)Polarisation

1400  kmSwath

20 deg RMSWind Direction Accuracy

2 m/sec or 10% ( Whichever is higher)Wind Speed Accuracy

4 to 24 m/sWind Speed  Range

13.5156 GHzFrequency

720 KmAltitude

VALUEPARAMETER
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FEATURES OF SCATTEROMETER

• Ku-band (13.515 GHz) Scatterometer is useful for measuring Sea 
surface wind velocity (both magnitude and direction) 

• The Scatterometer is basically a Radar with two beams and 
measures the back scatter co-efficient (σo ) in four azimuth angles 
from which the wind velocity is derived. 

• A 1 mtr. diameter parabolic reflector antenna mounted at 46 deg. 
in R-Y plane is conically scanned about +ve Yaw axis at 20.5 RPM 
speed. Two off-axis feeds in its focal plane define two pencil beams 
(Inner and Outer) which measure σo .

• The Inner beam covers a foot print of about 42 x 30 Kms and 
outer beam covers 57 x 35 Kms ; the usable swath coverage is  
1400 Kms.

• The Inner beam operates in HH polarisation while the outer beam 
in VV polarisation.
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GEOMETRY OF THE PENCIL-BEAM SCATTEROMETER FOR OCEANSAT-II

SCAN AXIS

ORBIT TRACK

720 KMS

42.62 DEG

49.38 DEG

700 KM

920 KM

INNER BEAM
H POL

OUTER BEAM
V POL

NADIR TRACK

ACROSS TRACK

90°
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OCM SPECIFICATIONSOCM SPECIFICATIONS

OCMOCM
IGFOV (IGFOV (mtrsmtrs)) -- 360360
GSD (GSD (mtrsmtrs)) -- 236236
Swath (Swath (KmsKms)) -- 14001400
Spectral bands (nm)Spectral bands (nm)

BandBand--11 -- 402 402 -- 422422
BandBand--22 -- 433 433 -- 453453
BandBand--33 -- 480 480 -- 500500
BandBand--44 -- 500 500 -- 520520
BandBand--55 -- 545 545 -- 565 565 
BandBand--66 -- 610 610 –– 630  630  (660 (660 –– 680680))
BandBand--77 -- 725 725 –– 755  755  (745 (745 –– 785)785)
BandBand--88 -- 845 845 –– 885885

QuantisationQuantisation -- 12 bits12 bits
SNR ( @ max signal)SNR ( @ max signal) -- > 512> 512
Size (mmSize (mm33)) -- 701 x 527 x 470701 x 527 x 470
Weight (Weight (KgsKgs)) -- 7878
Power (W)Power (W) -- 134134
Data rate (Mbps)Data rate (Mbps) -- 16.816.8



OPACOPAC--3 3 -- GrazGraz, Sept 20, Sept 20th th 20072007

Green – RT imaging
Red   -- Land mass
Blue  -- RC imaging
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MATERA & SAN STATIONS RADIOMATERA & SAN STATIONS RADIO--VISIBILITYVISIBILITY

ShadnagarShadnagar

ShadnagarShadnagar

MateraMatera

MateraMatera

ShadnagarShadnagar

ShadnagarShadnagar

MateraMatera

MateraMatera

StationStation

7.87.808  0608  0619  54  3919  54  392424

34.8534.8512  3712  3721  39  4221  39  422525

55.8855.8813  0313  0318  14  0118  14  012222

10.010.008  5908  5908  15  5908  15  593131

48.0948.0912  5612  5606  29  2906  29  293030

24.9824.9812  0912  0923  18  0623  18  062626

28.1228.1212    1312    1312  09  5312  09  531919

31.2431.2412    3412    3410  31  4010  31  401818

Max.elevationMax.elevation
Deg.Deg.

DurationDuration
mnmn secsec

TimeTime
hhhh : : mnmn : sec: sec

Orbit No.Orbit No.
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