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ISRO’s SAR Missions for CEOS-ARD Compliance C E &

Capabilities of EOS-04 (follow-on mission of RISAT-1 — C-band SAR): In-Orbit
= |maging Modes: Stripmap, ScanSAR and Sliding-Spotlight

=  Polarizations: Single, Dual, Compact (CP) & Full (FP) Launched in
= Swath Coverage: 10 Km to 223 Km
= Spatial Resolutions: 1m to 50m

February, 2022

Capabilities of NISAR (L-band from JPL, S-band from ISRO):
v Collaborating Agencies: ISRO and NASA

Capabilities of EOS-09 (follow-on mission of EOS-04 — C-band SAR):

=  Polarizations: Single, Dual, Compact (CP) & Full (FP)
= Swath Coverage: 10 Km to 223 Km
= Spatial Resolutions: 1m to 50m

v' Imaging Technique: SweepSAR
v' Repeat cycle: 12 days with Larger Swath & Global coverdge
* Imaging Modes: Stripmap, ScanSAR and Sliding-Spotlight v" High Spatial Resolution(~6m) with Full Polarimetric & Inteferometric

Additional Payload: Automatic Identification System(AIS) Operations

ISRO’s Data Dissemination Portal - “Bhoonidhi”

Fissibeasegenn) Bhoonidhi S 1T
O 31 =TET B

ISRO's EO Data HUB
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Date of Endorsement: 2" April 2024.

SAR Product Family Specification: v 1.0

Evaluation : at Threshold Level

Product availability: ScanSAR Imaging mode

Medium Resolution ScanSAR (MRS): 18 meters spacing, scene-based

Single, Dual, Circular and Full -polarization single-date GammaO products.
Coarse Resolution ScanSAR (CRS): 36 meters spacing, scene-based

Single, Dual, Circular and Full -polarization single-date Gamma0O products .

Local lllumination Area Layover Shadow Mask Local Incidence Angle

Product Download: ISRO’s Bhoonidhi Web portal
(Free to User Community)
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CEOS Endorsement for ISRO’s Products

EOS-04 - Tile based India Mosaic NRB product

D EOS-04 1 deg. X 1deg .

MRS Gamma0Tile India Mosaic Product Structure

Date of Endorsement: 6" January 2025
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SAR Product Family Specification: v 1.1

HV

Product availability: For MRS systematic collections over

Indian Carpet region with 17 days repetivity
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| productml

: productsd

Medium Resolution ScanSAR (MRS) India Mosaic :
18 meters spacing, 1 deg X 1 deg tile-based, Dual HH-HV —pol,

multiple-date Gamma0 products.

UTM projected MRS scene
re-sampled to equal Latitude-Longitude
tiles of size 1° X 1° at 0.000164° spacing

(degree equivalent of 18 m)

Product Download: ISRO’s Bhoonidhi Web portal
(Free to User Community)
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EOS-04 NRB products

CEOS Analysis-Ready Datasets

The following table summarises all of the satellite EQ datasets that have been assessed as CEOS Analysis Ready Data (CEOS-ARD) or which are working towards it
(either under development or at the peer review stage). D0l links are provided for access, along with links to further information, sample products, and the

completed CEOS-ARD self-assessment and peer review outcome documents.

¢E» Hide fields = Filter [ Group IT sort =1 Q

| MName ~ | Status ~ | Type ~ | \ersion ~  Agency/Orga. ~  Mission f Instrurnent(s) | ACCE
17 PROBA-V L2 (0.1,/0.3233/1 km) TOC CEQS-ARD Surface Reflectance v5.0 VITO f ESA PROBA-V ink
18 RISAT-14 (EQ5-04) MEE CEOS-ARD SAR-MRBE v1.0 ISROD RISAT-14 (EOQ5-04) MRS
15 RISAT-14 {EQS-04) NRE India Mosaic CEOS-ARD SAR-MRB v1.1 ISRO RISAT-1A (EQS-04) Link
20 Sentinel-1 RTC CEQS-ARD MNEE w5.5 Sinergise & Digit... Sentinel-14 1B Link
21 Sentinel-2 Level-24 CEQS-ARD Surface Reflectance v5.0 ESh Sentinel-24 2B Link

Respective DOIs are populated in CEOS ARD website against each product.

https://doi.org/10.46693/NRSC/10/E04_SAR_MRS_FIGC00ZTD
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EOS-04 NRB products in ISRO’s Bhoonidhi Data Hub

A

T 331t TR g

BElEeEE] Search-Results  Cart

Date range
06 April 2025 =] 07 April 2025

Filters (Optional)
Open/Priced
Resolution
Imaging Spectrum
Satellite
Sensor Type
Products
Themes

Satellite-Sensor (select max 10)

ted date range

OpenData_DirectDownload

CartoSat-1_PAN_CartoDEM-30m

E0S-04_SAR(CRS)_L2B

E0S-04_SAR(MRS)_L2B

E03-04 SAR(MRS) 1x1deg-tiles

[ E0S-04_SAR(MRS)_WS

(] E0S-04_SAR(MRS)_SM

[ Novasar-1_AIS

[ E05-05_OCM(GAC)_L1C

[J E03-06_OCM(GAC)_L2C-AQD

[ E03-06_0CM{GAC)_L2C-Chloraphyl

[J E03-06_OCM(GAC)_L2C-DA

M FAan Ar AALarAL AL AR IRl

Advanced Filters 0

Tl th it ou Thinké

Sat_Sen: E04_SAR_MRS_L2B_DH

B[ Scene: 17356_17356_23306_12

Dop: 07-Apr-2025

Pricing: OpenData_DirectDownload

Sat_Sen: E04_SAR_MRS_L28_DH
Scene: 17356_17356_23308_13
Dop: 07-Apr-2025

Pricing: OpenData_DirectDownload

Sat_Sen: E04_SAR_MRS L2B_DH
Scene: 17356_17356_23308_14
Dop: 07-Apr-2025

Pricing: OpenData_DirectDownload

Sat_Sen: E04_SAR_MRS_L28_DH
Scene: 17356_17356_23308_15
Dop: 07-Apr-2025

Pricing: OpenData_DirectDownload

Sat_Sen: E04_SAR_MRS_L2B_DH
Scene: 17356_17356_23308_16
Dop: 07-Apr-2025

Pricing: OpenData_DirectDownload

Sat_Sen: E04_SAR_MRS_L2B_DH
Scene: 17356._17356_23308_17
Dop: 07-Apr-2025

Pricing: OpenData_DirectDownload

Sat_Sen: E04_SAR_MRS_L2B_DH
Scene: 17356_17356_23308_18
Dop: 07-Apr-2025

Pricing: OpenData_DirectDownload

Sat_Sen: 04 SAR_MRS L28_DH
Scene: 17356_17356_23308_19
Dop: 07-Apr-2025

Pricing: OpenData_DirectDownload

Sat_Sen E04_SAR MRS L2B_DH
Scene: 17356_17356_23308 20
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N 28 09' 14" E 87" 49' 04
Latitude: 28.1538 Longitude: 87.8178

Brightness : 0

Product Id

E04_SAR_MRS_07APR2025_097002433293_17356_STUC00ZTD_23308_13_DH_D_R_N17449_E0824

SCENE DETAILS

Satellite: E04

Sensor. SAR

Date of Pass: 07-Apr-2025
Imaging Orbit No: 17356

Ground Orbit No: 17356

Sensor Specification: E04_SAR_MRS_L2B_DH

Sensor

Specification Satellite_Sensor_ImagingMode_Product_TxPol

Scheme:

Scene Specification: 17356_17356_23308_13

Scene Specification
Scheme:

Transmit Polarization: H
Receive Polarization: H+V
Incidence Angle: 37.78261
Node: DESCENDING

Look Direction: RIGHT

GroundOrbit_lmagingOrbit_Strip_Scene

COVERAGE DETAILS

Top Left Lat: 18.156876

Top Left Lon: 81.7997

Top Right Lat  17.89757
Top Right Lon: 83.2795
Bottom Right Lat: 16.476317
Bottom Right Lon: 83.0027
Bottom Left Lat: 16.737046
Bottom Left Lon: 81.5346
Center Latitude: 17.317394

Center Longitude: 82.401
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EOS-04 (RISAT-1A) - ARD Data Products

Nominal Levels of Products

RAW Signal Product
BAQ Decoded 1/Q Samples and CEOS formatting

Geo-Tagged Product

Slant (Level-1A) / Ground (Level-1B) Range Product along with Grid File

Geo-Referenced Product
UTM/UPS Projectionusing Copernicus 30 m DEM along with Grid File
Level-2A : Enhanced Geo-Referenced (similarto RISAT-1A

Level-2B : ARD Enhanced Geo-Referenced Data Product

Value Added Products

Geo-Tagged Polarimetric Product

along with Grid File

DP/CP: 3 Layers (2 real Diagonal: 1 complex Off Diagonal Elements of COV Matrix)

FP: 6 Layers (3 Real Diagonal : 3 Complex Off Diagonal Elements of COV Matrix)

Geo-Referenced Polarimetric Product

m-delta/m-chi decomposed Yomaguchi/Freeman decomposed

(Hybrid Pol FRS-1/FRS-2/MRS/CRS/HRS) (Full Pol FRS-1/FRS-2/MRS/CRS)

Level O
Level-1
E Level-2
>
S
&
4
=
=
§ Level-1C
Level-2C
Level-3A
<
<
wvy
o
s

India Mosaic —Tiled Product
(For MRS Systematic Coverage)

ARD-Analysis Ready Data Product

Highlighted are ARD products

CEOS ARD compliant [NRB] products for SAR PFS V1.0
- Completed

CEOS LSI-VC-17, 14-16 April 2025
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CEOS ARD compliant [CovMAT] products for SAR PFS V1.1
- Validation phase at designer level

CEOS ARD compliant [PRD] products for SAR PFS V1.1
- Validation phase at designer level

CEOS ARD compliant NRB products for SAR PFS V1.1
- Endorsed on 6" Jan 2025
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Geocoded Covariance Matrix and SLC product:

NISAR ISRO’s Observation Plan

Beaufortsea 77.5deg N

- o mmmommemm  of ea e w w wm wn on cotmr A R P PSS — > @ > e e e

India background land

V({r- =
Bohal bay

iIndian3seas o
Dual’ C”CUIar FU” o indian ocean \.:aw.&;rc
P0|arlzat|0n Polarlzatlon Global cal/valtargets

L-only L-only

Sea-ice Antarctica lce characterization

Geo-Coded Single Look
Complex Product

Geo-Coded Covariance
Matrix Product

reenland

Hi imal aya

n@ow ffocest/wetiand

[CovMAT] [GSLC] @‘» \»

-

NISAR - = indian ocean vojogieagh

L-only

EOS-04, EOS-09, NISAR

Sea-ice
.

Sntarctica lce characterization

India, Antarctica Mosaics Descendlng Orbits

Antarctica continental ice 87.5degS *
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EOS-04 Wide Swath ScanSAR Polarimetric Data Product [PRD] C E

After Burst-wise
HH — Beam-1 Cross Pol — Beam-1 VvV — Beam-1 Decomposition

Burst wise
EOS-04
ScanSAR
SLC Data
Product

EOS-04
CEOS ARD
[PRD]
Product

Yamaguchi-4R Decomposed — Geocoded — Y“‘B Decomposed
12 Beam 160km Mosaicked Image Burst Mosaicked Image of Beam-1
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ISRO’s Polarimetric SAR [PRD] Analysis Ready Data Products

(For Hybrid and Full Polarimetric Acquisitions)

Image Size 20 Km X 20 Km Image Size 160 Km X 115 Km Image Size 160 Km X 168 Km
Date of Pass : Region 31 Apr’22 : Ahmedabad , India Date of Pass : Region 10t March '22 : Burhanpur, India Date of Pass : Region 10 June *22 : Chad, Central Africa

Mode : Resolution StripMap : 3 meters Mode : Resolution ScanSAR (8 beams) : 33 meters Mode : Resolution ScanSAR (12 beams) : 48 meters

Yamaguchi Full Polarimetric Decomposition BTSN
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ISRO CEOS-Compliant ARD Product Generation — A Road Map

of

- ARD Produc Product Type CEOS Endorsement Status

Normalised Radar EOS-04 / EOS-09*
Backscatter (RISAT-1A / RISAT-1B)
EOS04/ EOS-09*

2 Polarimetric Radar EOS04/ EOS-09*

EOS04/ EOS-09*

NISAR

3 Geocoded Single Look NISAR
Complex

4 Interferometric Products NISAR

Level2B[NRB]

India Mosaic[NRB]
(Tiled Product)

Geocoded Polarimetric
Decomposition Products
(Level-3B) [PRD]

GCOV (Geocoded Covariance
Product) [CovMAT]

GCOQV (Level-2)

GSLC (Level-2)

GUNW (Geocoded — Unwrapped

Interferogram)

- Launch planned in second quarter of 2025 - EOS-09 ( follow-on of EOS-04 C-band SAR)

2024 | 2025*

2024 | 2025*

2025

2024 | 2025*

2025

2025

2025/26

Completed

Completed.

Design level product
package is under validation
at ISRO

Design level product
package is under validation
at ISRO
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Thank You...

CEOS LSI-VC-17, 14-16 April 2025 Slide 12



