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KALPANA-1 (VHRR)

g E BT INSAT-3D Sounder stopped functioning since Sept 2020.
w INSAT-3D (IMAGER & SOUNDER)
= O

0 INSAT-3DR (IMAGER & SOUNDER)

ﬁ INSAT-3DS (IMAGER & SOUNDER)
m INSAT-4Gen (Adv Imager, LM, HySpSnd)
.
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-: Oceansat-2 ( SCAT, ROSA)

% CMNES-ISRO  MT (MADRAS, SAPHIR, ScaRaB, ROSA)

o L CNES-ISRO  SARAL (ALTIKA, ARGOS)

E SCATSAT-1 (Scat)

e E EOS-04/RISAT-1A (C band SAR)

< 0 Oceansat-3 (0CM-3, SCAT-3, 55TMI-1)

EO0S-07/Microsat-2B (MHS)
EOS-08/Microsat-2C (GNSS-R)

NASA-ISRO NISAR (L &S band SAR)
These Satellite Data are available in MOSDAC site EOS-09/RISAT-1A (C band SAR)

httpS . / / mosd aC.QOV.i n Oceansat-3A ( OCM-3, SCAT-3, SSTM-1, MATHS)

CNES-ISRO TRISHNA (VNIR/SWIR, TIR)

Past Present  Present (limited) Future
12:05-2025 ITSC-2025, Goa ,



INTERNATIONAL

Sounder Observation Area

- INSAT-3DS

)|
5
WORKING GROUP

* Launched on 17-Feb-2024 from Satish Dhawan Space Centre (SDSC/ISRO)
* Improvements to mitigate the issues related to the BBCAL/mid-night sun
* INSAT-3DS replaced INSAT-3D at 82E

6-Channel Imager 19 - Channel Sounder (18 IR + 1 VIS)
Channel | Spectral Band | Spatial Resolution SNR @ 100% or
(nm) at Nadir (km) NEAT@300K Detector ch. Ac Ve Principal Purpose
VIS 0.55-0.75 1 km SNR>150 No. (um) | (cm?) | absorbing gas
i Lot lleds 1L sttt o) 1 1468 | 681 Co, Stratosphere temperature
MIR 380400 4l 14K 2 1436 | 696 COo, Tropopause temperature
WV 6.5-7.1 8 km 1.OK@230K
TIR1 103113 4 lon 0.35K % 3 1406 | 711 Co, Upper-level temperature
TIR.2 115125 4 km 035K 2 4 | 1369 | 731 o, Mid-level temperature
T L S E L 5 5 | 1335 [ 749 co, Low-level temperature
e — 6 1263 | 792 H,0 Total precipitable water
7 1201 | 833 H,0 Surface temp., moisture
8 11.00 | 909 Window Surface temperature
% 9 9.72 | 1029 0s Total ozone
s 10 743 | 1347 H,0 Low-level moisture
§ 11 7.03 | 1422 H,0 Mid-level moisture
12 6.51 1537 H,0 Upper-level moisture
13 460 | 2174 N,O Low-level temperature
. 14 455 | 2200 N,O Mid-level temperature
§ 15 | 448 | 2235 o, Upper-level temperature
E 16 416 | 2404 COo, Boundary-level temperature
@ 17 | 401 | 2493 window Surface temperature
18 376 | 2659 window Surface temperature, moisture
Visible 19 | 0695 | 14367 visible Cloud detection during daytime 200 220 240 260 280 300

12-05-2025 ITSC-2025, Goa 3



A Sounder Derived Products (01-Nov-2020, 2GMT) aTOVS

] WORKING GROUP

SAT :INSAT-3DR SND 01-11-2020/(0200 to 0257) GMT SAT :INSAT-3DR SND 01-11-2020/©200 t0 0257 GMT

Temperature Profiles®Phy) 500mb  01-11-2020/(0730 to 0827) IST "4 Humidity Profiles®hy) 850mb 01-11-2020/ (0730 to 0827) IST wﬁ' SAT:INSAT-3DR SND 01-11-2020/©200 to 0257) GMT SAT:INSAT-3JDR SND 01-11-2020/©200 to 0257) GMT t.
Surface Skin Tem, 01-11-2020/ @730 to 0827) 1T Lifted Index 01-11-2020/ 0730 to 0827 IST

L2B GEOPHYSICAL PARAMETER SECTOR L2B GEOPHYSICAL PARAMETER SECTOR pFhy) i n -

L28 GEOPHYSICAL PARAMETER SECTOR

L28 GEOPHYSICAL PARAMETER SECTOR

o N | T S TE—

ndex '

] MOSDAC/SAC B | MOSDAC/SAC
249.6 253.1 256.6 260.1 263.6 267.1 270.6 K an 2.8 5.4 7.9 105 131 15.7 g/kg 2466 261 2754 289.8 304.2K -15 -75 0 75 15
" P SAT :INSAT- 3DR SND 01-11-2020/ 200 t0 0257) GMT SAT (INSAT- 3DR SND 01-11-2020/ 0200 10 0257) GMT
12AUG2015 06007 Port Blai Nearest Sounding Location Maximum Vertical Theta-e 01-11-2020/ 730 w0 0827) IST .Al Towal Ozone 01-11-2020/ Q730 to 0827 1ST "2‘;
— _rort_Blair Distance = 0.05 Degq. L28 GEOPHYSICAL PARAMETER SECTOR 128 GEOPHYSICAL PARAMETER SECTOR

° LAT: 11.43, LON: 92.39
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w
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TPW: 65.13 mm
Ll: —6.83 °C

Tlel:  24.3 °C MOSDAC/SAC T [ T vosoacsac
-6 13 86 159 232 2004 238 2747 3114 348 Dobson
% Td: 25.21 °C
. SAT :INSAT-3DR SND 01-11-2020/®200 10 0257) GMT SAT {INSAT- 3DR SND 01-11-2020/ @200 10 0257) GMT
300 LCL: 956.49 hPa Wind Index 01-11-2020/ 730 10 0827) IST A: Total Prec Water Vapor 01-11-2020/©730 to 0827) 1ST 1

L28 GEOPHYSICAL PARAMETER SECTOR 128 GEOPHYSICAL PARAMETER SECTOR

LFC: 916.49 hPa

Potential Temperature (K)

CAPE: 1891.84 J/k
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Y 0
-70 2 ConvT: 30:2%C : :

Temperature (oc) Psfc: 1008.07 hPa

MOSDAC/SAC

20 35 50 65 80




INTERNATIONAL

Sample Imager Derived Products

WORKING GROUP

Day Microphysics Daily SST Daily Max LST HE - Rain

INSAT-3DS IMG, VIS_REFL(R) SWIR_REFL(G) TIR1_BT(B) INSAT-3DS IMG, Sea Surface Temperature 1DVAR (Dally) INSAT-3DS IMG, LST Max (Daily) nee INSAT-3DS IMG, Precipitation(HE) Dally [V]0]
GMT:21-03-2025/(0500-0527) 1ST:21-03-2025/(1030-1057) Date: 20MAR2025 Date: 10MAY2025 Date: 09MAY2025
L1C MERCATOR L3B BINNED GEOPHYSICAL PARAMETER FULL DISK L3B BINNED GEOPHYSICAL PARAMETER FULL DISK L3B BINNED GEOPHYSICAL PARAMETER FULL DISK

- 258 260 270 278 278 282 286 290 234 298 302 306 310 314 318 322 326 330 334 340 342K : 300 305 mmiday
2 23 24 25 2 28

S S

Cloud Motion Vector (CMV)

INSAT-3DS IMG, Outgoing Longwave Radlation (Daily) [VIoTs oA ) INSAT-3DS IMG, Upper Troposphere Humidity(Daily) 16:00 TIR1/WV IMG 1 INSAT-3DS 10-MAY-2025 16:00 TIR1 IMG

Date: 10MAY2025 Date: 10MAY2025

L3B BINNED GEOPHYSICAL PARAMETER FULL DISK L3B BINNED GEOPHYSICAL PARAMETER FULL DISK S (1Kt=05mis) 100-400 hPa

. . CLOUD MOTION WIND (ARt= 0B mix) 401-700 hPa

%




““A-- Inter-Calibration Outcomes: INSAT-3DS IMAGER (Jun-Aug, 2024) 0

3 GROUP

* Brightness Temperature observed in different Imager Channels match very well with the reference instrument, MetOp-IASI, as per GSICS procedure
* Thereis diurnal and seasonal consistency in the L1B products due to improved BBCAL
* This improvement is reflected in the SST, which is highly sensitive to BT errors
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Bias for INSAT-3DS IMAGER
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INTERNATIONAL

- INSAT-3DS Imager VIS/SWIR Channel Calibration A

Zmt |izra UGRAING GROUP
INSAT-3DS Imager Counts and

MODIS Radiance for VIS & SWIR

3DS Counts & MODIS VIS Rad. for Aug-2024

Gain derived from reflectance measurements over Little Rann of Kutch on
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INTERNATIONAL

- - INSAT-3DS Sounder BIAS Time Series (May2024 to Apr2025) RTOVS

10.0 —s=— LWIR1 14.71pm
—=— LWIR2 14.37pm
7-5 - —=— LWIR3 14.06pm
—=— LWIR4 13.96um
—=— LWIRS5 13.37pm
5.0- —=— LWIR6 12.66pum
— —=— LWIR7 12.02pm
¥ 25-
GSICS Intercalibration of INSAT-3DS & .
. m '
Sounder using Metop-B/C IASI as .
reference '
-5.0
-7.5
—=— MWIR1 11.03pm
8- —=— MWIR2 9.71pm
—=— MWIR3 7.43pm
6- —=— MWIR4 7.02pm

MWIRS5 6.51pm

12-05-2025



INTERNATIONAL

“A-- GSICS Inter-Calibration Outcomes: INSAT-3DS Sounder (Jan, 2025)

WORKING GROUP
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Pressure (hPa)

INTERNATIONAL

o ° ° ° U'ﬂ
- INSAT-3DS Sounder Validation with RAOB (Jan-Feb 2025) S —
station(lon,lat=72.85,19.12),202406060000 station(lon,lat=75.4,19.85Date=20240622000000.0
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INTERNATIONAL
oy

N EOS-06/0Oceansat-3

WORKING GROUP

Oceansat-3 Successfully launched on 26 Nov 2022
* Ku-band Scatterometer (SCAT-3) - High Resolution winds (12.5 km)
* 13-band Ocean Colour Monitor (OCM-3) - Narrow bandwidth
e 2-band Sea Surface Temperature Monitor (SSTM)
 ARGOS by CNES

Ocean surface winds (12.5km) as captured by EOS-06 Scatterometer
Period: 2022-12-06 To 2022-12-09
180° 150°W 120°W 90°W 60°W 30°W (02 30°E 60°E 90°E 120°E 150°E 180°

Global mosaic of OCM-3 Chl-a (20-29 March 2023)

...

30°s

60°S L

. ! © GRD/AQSG/EPSA/SAC/ISRO
90°s ’ ' '

T

0.0 2.5 5:0 7:5 ld.O 12.5 15.0 1Z.5 20.0




- Microsat-2B (EOS-07) Millimeter-Wave Humidity Sounder (MHS)

INTERNATIONAL

WORKING GROUP

Launch: 10-Feb-2023, SDSC/ISRO, SSLV-D2

* Experimental: 15 minutes of orbit coverage

* Demonstration of in-house developed mm-wave technology

e 6-channel cross-track scanning Radiometer operating at
183.31+15.75 GHz band

e 450 km altitude, 37 deg inclined orbit

e Swath: ~1000 km,

* Spatial resolution of 10 km @Nadir

Evaluation of MHS data by NCMRWEF in their Assimilation
System showed positive impact in analysis and forecast

12-05-2025

EO0S-07(MHS) LEVEL3 product DOP: 20231205120000 -~
TB_Cells_4 zmwi|isFs

60°E 80°E 100°E 120°E

Tropical Cyclone BIPARJOY
(13 June 2023, 07:55 UTC)

50°N
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INTERNATIONAL

A i"m Microsat-2C (EOS-08): GNSS-R and EOIR (Launch: 16-Aug 2024, SSLV) RTOVS
EOIR
GNSS-R * High resolution 8m, TIR and MIR

* Soil Moisture
e Sea surface wind speed
« SWH

* Land surface temperature
* Forest/agriculture fire monitoring
* High resolution valley fog

SATELLITE TRACK PLOTS (EO8_GNSSR)

Map of Satellt ks by Quality Flags

40°N

Latitude

10*N

5

hE
60°E T0°E BOE 90°E 100°E T T - T . 5.0 7.0 9.0 . o
) Longitude W 81w 0w 5w Ocean near-Surface Wind Speed (m/s) -0
B i - \ Soil moisture Land inundation Ocean wind speed Significant wave height
AUG 2024 - NOV 2024
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— Oceansat-3A (2025) T
- l‘;ii.i zz:;:z-:\?fz:z. !
Payloads | H,0-Band iweighting Function
0 13-band OCM-3 (360m LAC, 1 km GAC) s |
o Ku-band Scatterometer g 600
o 2-band Sea Surface Temperature Monitor (SSTM), 1 km Resolution
o Mm-wave Atmospheric Temperature and Humidity Sounder (MATHS) o
1000

00 02 04 06 08 10

- - T Weighting function (/km)
* ARGOS in Oceansat-3 is replaced by Millimeter-wave eighting function {/km

Atmospheric Temperature and Humidity Sounder
(MATHS) Payload

0 7' 50.300 GHz - ~ .
107 = Sae 0,-Band weighting Function
52.900 GHz
53,630 GHz
54.400 GHz
—— 54.950 GHz
55.500 GHz
56.650 GHz
57.545 GHz
58.800 GHz
59.380 GHz

* A 20-channel cross-track scanning Radiometer

<101 Amar
operating at 50-60GHz and 183.31+ 16.25GHz bands 7 K
* Spatial resolution of 25 km and 15 km, for O, and H,O . gloz | ;
bands, respectively. X
MATHS Payload |
[
1006 02 04 06 08 10

12-05-2025 ITSC-2025, Goa Weighting function (/km)
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R

WORKING GROUP

Other Upcoming Missions in Discussion Mode Proposed Advanced Imager

co: s coreionetie | | Y G ey

a) Advanced Imager (Iegacy: GeoXO Imager) - 0.45 Aerosol over land, coastal water mapping

Requirements for the 4th Generation Indian

* 18 bands from 0.5 — 13.5 um with spatial resolution Geostationary Satellites (INSAT-4th Gen) 0.51 0.5 Clouds, fog, insolation, winds
500m for VIS and 2 km for IR 0.65 0.5 Vegetation, aerosols over water, winds
* Faster scanning for nowcasting applications — 086 05 Daytime Vegetation amount, aerosols
. . iNsaT18 [ 0.91 0.5 Dayti | t heri t
* FD (Full Disk), India (3000 km x 3000 km) and , —— aytime lower troposp erl'c"‘;a SIRCRO)
P INSAT-1C 1. .5 D t‘ i
Mesoscale (1000 km x 1000 km) L aytime cirrus clou
bili . ) . f 1.61 0.5 Cloud phase and particle size, snow
ICadpa Illtyc;to provide FD |m'age ever\é:}\i mmUtIe’ "{:}:m ! msatah, 2.25 0.5 Cloud microphysics, vegetation, snow
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5.15 Lower tropospheric water vapour

6.20

b) Lightning mapper (Legacy: MTG-I/LI)

High-level atmospheric WV, winds, rainfall

2
2
2
C) Hyperspectral Infra red Sounder TaskGrouptoGenerateaReportu:::"'seneranonoilNSATSatell:tes 6_95 2 Mid-level atmospheric WV' Winds' r‘ainfa”
(Lega cy: MTG-S/' RS MoES-15R0 sub_m.mmmee i 13 7.40 2 Lower-level WV, winds and SO,
Abiarteskatmoghenc Rk 8.50 2 TPW for stability, cloud phase, dust, SO,
9.60 2 Total ozone, turbulence, winds
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INSAT 4th Gen Application Potential 5l ( | & TR e
. . . Version-2 (September 2023 =
* Improve hurricane track and intensity forecasts I I 17 I Total water, ash, SST
* Improved thunderstorm warning lead time

= =

18 13.30 2 Air temperature, cloud properties

 Earlier warning of ground lightning strike hazard
* Detection of heavy rainfall and flash flood risk
* Improved aviation flight route planning
* Improved air quality monitoring and alerts
1508 -Better fire detection and intensity estimation ITSC-2025, Goa 15
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@4 Summary

 Past/Present Indian satellite instruments for Met/Ocean applications

* INSAT-3D series — Imager and Sounder

Oceansat series — Microwave Radiometer (MSMR), OCM, Scatterometer, ROSA, SSTM
MeghaTropiques — MADRAS, ScaRaB, SAPHIR, ROSA

Microsat-2B (Exp) — Microwave Humidity Sounder (MHS)

Microsat-2C (Exp) — GNSS-R, EOIR

 Future satellites —

e Oceansat-3A — OCM3, SCAT, SSTM, MATHS (Microwave Atmospheric Temperature &
Humidity Sounder)
* INSAT-4th Generation — Advanced Imager, Lightning Mapper, Hyperspectral IR Sounder

* New Space policy — strong justification/requirement from user agencies -
Operational or Research/Academia
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