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* Sensor Specifications

* Retrieval method and validation with in-situ
* Data used and study domain

* Intercomparison with standard products

* Inter-annual Variability

« Summary & Way forward
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N INSAT 3DR- Geo stationary Satellite at 74°E = GHRSST26

m I3ra INTERNATIONAL SST USERS'
SYMPOSIUM AND GHRSST

SCIENCE TEAM MEETING

* Launched on 8 September 2016
Channels: 6 channels in Imager ason

Temporal resolution: 30min

Split bands (TIR1 and TIR2) are used for the SST ° Datly Average‘zoi‘fgﬁ;gf;;f Tompsrature
retrieval at 4km

29.16

28.28

27.70

« Both 30min and Daily products are available - 2
27.26%
Name Wavelength Resolution & _ §
1 VIS 0.55-0.75 pym 1 km 2638
15°S ©
25.94$
2 SWIR 1.55-1.70 pm 1 km
3 MIR 3.8-4.0 pm 4 km 30° 25.50
4 WVR 6.5-7.1 ym 8 km 25.06
S TIR-1 10.2-11.3 ym 4 km e 3oE°E 45°E s&e 7sE°E 90°E 10;°E 12(:)°E e
£ TIR-2 11.5-12.5um 4 km Products available at www.mosdac.gov.in
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http://www.mosdac.gov.in/

The relationship between geophysical parameter and satellite measurements can be written in a

generalized form as:
y=F(x)+e (1)

By inverting above equation, the most likely geophysical parameters (x) can be retrieved that can

reproduce the top-of-the atmosphere brightness temperatures, y.

The inversion technique 1DVAR or optimal estimation is used to invert the equation.

Assuming the forward model is a general function of the state, the representative (measurement +
model) error has a Gaussian distribution, and there is a prior estimate with a Gaussian uncertainty
distribution, the maximum probable state x can be found by minimizing the cost function, J:

T

J(x) = (x = x)"B™ (x — x0) + (y —y(®)) R (y —y(x)) (2)
where, y is the observations with error covariance R; x, being the prior atmospheric state having
error covariance B and y(x) is the observations simulated through forward model using atmospheric
state x.
Rodgers (1976) gives the following iterative solution to the minimization of J(x):

Xn+1 = X + BHZ(HnBHg; + R)_l[y - Y(xn) - Hn(xo - xn)] (3)
H, is the sensitivity of the simulated observations with respect to state variables also known as
Jacobian matrix.

Gangwar and Thapliyal 2020
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INSAT-3DR SST (K)

SST from INSAT-3DR Imager using 1-DVAR Technique
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Validation with in-situ (iQuam)
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Slight under estimation of higher SST values
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° _ _ H MR, 30
INSAT-3DR L2B Data (2017 - 2024) www.mosdac.gov.in % -1
« Converted to Monthly average for long term analysis 30°N
- OISST Data (2017 — June 2023): - - 1"
https://psl.noaa.gov/data/gridded/data.noaa.oisst.v2.highres.html 15N SRR o b ¥ ¢

+ Converted to Monthly averaged
* INSAT data mapped to 25km x 25km .
- Study Area: 30-110 E, 30 S — 30N 155|800 iy .
* Regional Analysis: (Time series and Normalised histogram) T~

* Arabian Sea (AS) : 60E - 70E, 8N -18 N
- Bay Of Bengal (BoB) : 80E — 90E , 8N — 18N 0F  45E 60°F 75 90°E

Sea surface temperature (DegC)

30°5 -

120°E i

105°E

Longitude
* Western Equatorial Indian Ocean (EQW): 50 - 60 E, 5S - 5N Study Area. Boxes represent the regions where

- Eastern Equatorial Indian Ocean (EQE): 90E — 100E, 5S - 5N regional analysis was performed.

« Southern Indian Ocean (SI10): 60E - 90E, 20S - 10S

* Inter-annual Variability: Indian Ocean Dipole, Dipole Mode Index (DMI) =

Difference in SST anomalies averaged in the Western (560E - 70E; 10S - 10N) and | e SETIO. |
DMI Sl
Eastern Equatorial Indian Ocean (90E — 110E; 10S - Equator) DMI = WTIO-SETIO
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http://www.mosdac.gov.in/
https://psl.noaa.gov/data/gridded/data.noaa.oisst.v2.highres.html
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Mean SST (Jan 2017 — June 2023) Bias

INSAT-3DR

20°N

10°N

OO

10°S

20°5

30°E 60°E 90°E 30°E GO°E 90°E

IEEEEN SST(°C)
2000 22.8 235 24.2 25.0 25.8 26.5 27.2 280 28.8 29.5
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N Comparison with OISST

Variance (Jan 2017 — June 2023)
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INSAT-3DR nicely
captures observed SST
variability

Warm pool region has
less variability

High variability in the
North Bay of Bengal,
North Western Arabian
Sea, Somali and African
coast and Southern
Indian Ocean region

PROGRAMME OF ‘ :
THE EUROPEAN UNION OpPEerNICUS

"9\ GHRSST

GROUP FOR HIGH RESOLUTION
SEA SURFACE TEMPERATURE

IMPLEMENTED BY G EUMETSAT

@ Danish Meteorological Institute



oy

U8 A
0.60 -
0.40 -

0.20 4

0.00

1.00 -
0.80 :
0.60 i
0.40 i

0.20

0.00

Regional Analysis

Arabian Sea

r1.00 A
: 0.80
: 0.60
i 0.40

r0.20 4

Bay of Bengal

22.0 24.0 26.0 28.0 30.0 32.0

0.00

22.0 24.0 26.0 28.0 30.0 32.0

West. Equ. Ocean

r 1.00
: 0.80
i 0.60
i 0.40
: 0.20

0.00 ‘

East. Equ. Ocearj\

22.0 4.0 26.0 8.0 30.0 32.0

22.0 24.0 26.0 28.0 30.0 32.0

Southern Ocean

r 1.00
i 0.80
: 0.60
: 0.40

r 0.20

22.0 24.0 26.0 28.0 30.0 32.0

0.00

22.0 24.0 26.0 28.0 30.0 32.0
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Normalized Frequency Distribution

* Overall good match in the Indian
Ocean

» Slight discrepancy in the AS and
EQE




SST (°C)

Regional Analysis

Arabian Sea

30.0 1 §
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24.0
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32.0
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24.0

Bay of Bengal
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Indian Ocean
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—  OISST

— INSAT-3DR

Time Series Comparison

Good Match in most of the regions
More deviation in the BoB and EQE

Inter-annual variability nicely
represented in INSAT-3DR

Signatures of regional trends present
in INSAT-3DR
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10D Patterns
nicely picked up
by INSAT-3DR

Under
estimation of
Positive SST
Anomalies
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' GHRSST26
sl |i5Pa Inter-annual Variability (I0OD Negative Phase October 2022) VMPOSIUN AND O
SCIENCE TEAM MEETING
20°N
« |OD Patterns
10°N nicely picked up
by INSAT-3DR
0 « Under
estimation of
10°8 Positive SST
Anomalies
20°S
30°F
T ASST (°C)
—2.0 -1.6 -1.2 -0.8 -04 0.0 04 08 1.2 1.6 2.0
%Mﬁ%&;" :n} ?EQEEQEESA?IFUNION GpEemLCLﬁﬁ IMPLEMENTED BY G EUMETSAT Danish Meteorological Institute
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DMI (°C)
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<+«—— Positive |IOD OISST
——— INSAT-3DR B

N /\ m M /\J
Vo

Negative IOD — I

JFMAMJJASONDJFMAMJ JASONDJFMAMJJASONDJFMAMJJASONDJFMAMJ JASONDJFMAMJJASONDJFMAMJJ
2017 2018 2019 2020 2021 2022 2023

Positive/Negative Phase of DMI picked up consistently in INSAT-3DR
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— Summary and Way Forward

SYMPOSIUM AND GHRSST
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/1 GHRSST26

8 year INSAT-3DR SST data analysed

Large scale mean and variability patterns are nicely captured

Regional analysis suggest more deviations in BoB and EQE regions

Dominant modes of inter-annual variability reproduced well in INSAT-3DR

Extend the time-series to include INSAT-3D and INSAT-3DS SST

Make the entire dataset available in GHRSST format
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e/ PR Overview - Planning of ISRO satellite systems
9 y GHRSST26
g@l’ﬂi?ﬁzAR._ 06 07 08 09 10 11 12 13 14 15 16 __lZ—=tB=TT 20 21 22 23 24 25 26 27 28 —2
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INSAT-3D (IMAGER & SOUNDER)
INSAT-3DR (IMAGER & SOUNDER)

(©
Q E INSAT-3DS (IMAGER & SOUNDER)
Q INSAT-4th Ge
O (Adv Imager,
O ounder)
_________________________ T Em Em Eam e e
ﬁ Oceansat-2 ( SCAT, ROSA)
e CNES-| SR (MT (MADRAS, SAPHIR, ScaRaB, ROSA)
()] CNES-ISRO SARAL (ALTIKA, ARGOS)
= SCATSAT-1 (SCAT)
% EOS-04/RISAT-1A (C band SAR)
o L Oceansat-3 (OCM-3, SCAT, SSTM)
E E EOS-07 (MHS) Microsat-2B
2 EOS-08 (GNSS-R) Microsat-2C
O EOS-09/RISAT-1B (C band SAR)
NASA- NISAR (L & S band SAR)
These Satellite Data are available in ISRO Oceansat-3A (OCM3, SCAT , SSTM, MATHS)
MOSDAC site https://mosdac.gov.in CNES-  TRISHNA (VNIR/SWIR, TIR)
ISRO

YEAR..0O6 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Past Present Present(limited) Future
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GHRSST26
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SOLUTION
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