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ISRO Current satellites for Earth Observations =il
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LAUNCH:
2013/2016
2022

6 Channel IMAGER N
e Spectral Bands (um)
Visible : 0.55 - 0.75
Short Wave Infra Red : 1.55 - 1.70
Mid Wave Infra Red :3.70 - 3.95
Water Vapour : 6.50 - 7.10
Thermal Infra Red - 1 :10.30 - 11.30
Thermal Infra Red — 2 :11.30 - 12.50
e Resolution : 1 km for Vis & SWIR
4 km for MIR & TIR
8 km for WV
" 19 Channel SOUNDER A
e  Spectral Bands (um) 7 ny.
Short Wave Infra Red Six bands
Mid Wave Infra Red Five Bands
Long Wave Infra Red Seven Bands
Visible One Band
e Resolution (km) 10 X 10 for all -
bands e
*  No of simultaneous 4 sounding | )
per band B

Meteorological GEO SATELLITES: INSAT — 3D/3DR/3DS R
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FUTURE GEO SATELLITES: (GISAT) isra

Launch Schedule: 2019, Geostationary orbit, 83E

MX-VNIR: Multispectral - Visible Near Infrared, HySI-VNIR: Hyperspectral Imager - Visible Near Infrared,
HySI-SWIR: Hyperspectral Imager - Short Wave Infrared, MX-LWIR: Multispectral - Long Wave Infrared.

GISAT Scan scenario
Scan area for two scan scenario (5° & 10 °)

Band | Ch | SNR/ | IFOV | Range Channels

NEdT | (m) | (um) (nm)
N s &
MX- |4 |>200 |50 0.45- | B1:0.45-0.52 o v
VNIR 0875 | B2:0.52-0.59 E‘{?Ehf"';n,_ o
B3: 0.62-0.68 fegTpuTe Tl
B4: 0.77-0.86 Jintervalf =%
B5N: 0.71-0.74 Bosc va;t 2
B6N: 0.845-0.875 4 - 4
HyS- 60 | >400 | 500 0.375 | AA<10nm : :
VNIR -1.0 30-minutes triplete¥ery 6
hour forwinds
HyS- 150 | >400 | 500 0.9- AL <10 nm
SWIR 2.5
MX- 6 NEdT | 1500 7.0—- CH1:7.1-7.6
LWIR < 13.5 ggg gig;
0.15K CH4:10.3-11.3
CH5:11.5-12.5

CH6: 13.0-13.5




Changes since IWWG13

. INSAT-3DR launched in September 2016 (INSAT-3D operational since July 2014)

. Operationalization of AMVs algorithm for INSAT-3DR at SAC ISRO.

(Now 3D and 3DR providing AMVs at 15 minutes interval, www.mosdac.gov.in).

. Operationalization of Staggering TIR1 AMV algorithm using 3D/3DR at

SAC ISRO (Available at www.mosdac.gov.in since Feb-2017)

. Though INSAT-3DR is operational at ISRO, however it is not yet
declare operational at IMD, so not available in GTS.
. Operationalization of AMV derived products (3D/3DR)

. Full disc AMV using INSAT-3DR data (yet to be implemented)
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Strategy use for staggering AMVs

INSAT-3D: AMV at 1200 UTC

............. 1100, 1130, 1200
4 Km horizontal resolution

@4%

3D: 82.5E

3DR: 74E




- Period: 18 Oct 2016 - 31 Oct2016

4} Atmospheric Motion Vectors Total sample: 56 Sets

=il |i5Fa
Staggering mode Type: Infrared AMVs (TIR1)
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In the mid and low-level staggering AMVs are more accurate with higher numbers of retrievals




Validation of TIR-1 AMV with respect to NCEP analysis Ql > 0.8
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Validation of TIR-1 AMV with respect to NCEP analysis

Ql>0.8

High Level (100 - 400 hPa)

1.5
1 -
0.5 -
0 -
-0.5 -
'1 T T T T T T T T
Mid Level (401 - 700 hPa)
1.8 -
0.8 -
-0.2 -
-1.2 T T T T T T T T T T T T T T T T T T T T T
Low Level (701 - 950 hPa)
2.5
2 -
1.5 -
1 - W.MW
0.5 T T T T T T T T T T T T T T T T T T T T
NG S S SN S SR I T S S 4
Y FF TS FFTETIRET Y FL TS & E

-
L
=97 |i3ra

=4=—|NSAT-3D
=l—INSAT-3DR
~4—INSAT-3D/3DR




RMSVD

Validation of TIR-1 AMV with respect to Radiosonde data
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Validation of WV AMVs with respect to NCEP analysis Ql >0.8
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Validation of MIR (3.91) AMV with respect to NCEP analysis Q| >0.8
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Spatial Variation
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Spatial Variation

FEB - 2018

Low Level (701 — 950 hPa) ;ﬂ-ﬁ‘,;ﬁ MAR - 2018

RMSVD :

3D/3DR

¢ 20E 406 60E OE 1GOE 120E 140E
Longitude

G 206 KE 60F 8O 1G0F 1205 140E
Longitude

Vertical Plot FreB-2018

RMSVD :

RMSVD : 3DR

G 206 4E 60E OF 1GOE 120E140E
Longitude

RMSVD : 3D/3DR

- #‘1 I
| 4
. k.

0 J

EQ 20N 40N G0N 805 405 205 EQ 20N 40N 60N 808 405 205 EQ 20N 40N 6ON
VITTaE RYTIaE RYTIaE

Q.7
.5
0.3
Q.1

&

_ Pressure (hPa)
g8 £ B &8 B &8 3 B

Pressure (hPa)

g

1000,

RMSVD : 3L

RMSVD : 3DR

TIR-

3D/3DR

RMSVD :

¥
.
L]

-
" 4

o .t et e '.‘
e Pais B
TR TN

¢ 20E 406 60E OE 1GOE 120E 140E
Longitude

Longitude

MAR - 2018

RMSVD : 3DR

G 206 KE 60F 8O 1G0F 1205 140E

1Y

G 206 4E 60E OF 1GOE 120E140E
Longitude

-~

"

] !“#‘. '

LE N

|

B »

805 405 205 EQ 20N 40N GON 805 405 205 EQ 20N 40N BON
RYTIIE

805 405 20S EQ 20N 40N GON
ATTaE

-~ m

L.

L.

L.

L.

L



BON

20M

i

BON

20M

605

Pressure (hPa)

g

Pressure (hPa)

ﬁ§

FEB - 2018

: 3DR

40N 1=

R

Bk

Vertical Plot

g

5

g

8

8

8

8

8

G 20E 40E G60E S0E 10GE 120E 140E

FEB - 2018

Longitude

0 20E 40E GOE SOE 100E 120E 140E

Longitude

RMSVD : 3D

T o0

RMSVD : 3DR
i TR T

-
SH|i5ra

High Level (100 — 400 hPa)

Water Vapor

“MAR-2018__

RMSVD ISVD : 3DR
G0N = - - - - - oy - - - - -
40N
) i 1
o 2NT L V& N " HA 7
: -Crlid | ' |
£ e : .| Hds
k& &3 g o R
- vyl =3 | v, N ~ |
208 z : . et e
. . I B
405 e o
605
GON
-
40N 5
20N 3
-]
= 1
£ e
o —1
] |
5 Y " 3 T
SO I m
&S T T T T T T T T T T T T T T
G 206 40E 60E B0E 1GGE120E140E O 20E 40E GOE S0E 100E 120£ 140E
Longitude Longitude
RMSVD : 3D RMSVD : 3DR
200 :

1
gm : a7
= i 3.5
; m ................................................... o
A : o3
& :

B Booq4- - ................ [ |
1000 —_— —
BIAS : 3
771 1) A 7
j : : s
— 'R 4 o & w k3
o k .
é . : : . : : : : : 1
w : : : : : : : : :
E k : : : CRRESS BT EERES [ L L 1
E : : : : : : : : : —3
ﬂ-m _____ ..... ...... _____ __________ _____ ...... __________ _5
ST S 7
1900 —
Latitude Latitude



5

Pressure (hPa)
g

8

g

Pressure (hPa)

G 20E 40E GOE SOE 100F 120€140E
Longitude

FEB -

RMSVD : 3D

0 20E 40E GOE SOE 100E 120€ 140€

Longitude
2018

RMSVD : 3DR

GON

40N -

20N

Mid - IR

8

Pressure (hPa)
g

8

g

Pressure (hPa)

Latitude

o . .5 MAR - 20

[ R -

18
RMSVD : 3DR

G 20E 40E BOE S0E 100 120€ 140

Longitude

QG 20E 40E GOE SOE 100F 120€ 140

Longitude

MAR - 2018

RMSVD : 3D

RMSVD : 3DR

B e - =g 07 T T e -l ] [ [

a7
.5
a3
a1

a7
.5
a3
a1




FEB - 2018 Low Level (701 - 950 hPa) MAR - 2018

RMSVD : 3D REMSVD : 3DR RMSVD : 3D RMSVD : 3DR

s -
’lﬁﬁ 1
a7
0.5
0.3
o
S
b=
2
1
—1
-3
—5
-7
O 20E 40E 60E G0 ICUE I20E140E O 20E 40E GOE 80E 1G0E 120€ 1405 G 20 40E GOE 0E IGCE1Z0E140E © 206 40E 60E SUE 100F 120€ 140E
Longitude Longitude Longitude Longitude
Visible
RMSVD : 3D RMSVD : 3DR RMSVD : 3D RMSVD : 3DR
200 200
1 N BN
gm T.7  Fwl|isFa gm
@ .5 Py
£ 0 2.3 2 o
g ' £ TN, AN
"~ poo .1 & oo K ¥ 11 X R g L‘F
i § e 'i
digher | | I il
e . - lirre R ruos Wi
BIAS : 3D BIAS : 3DR
200 7 200
=1
Ta«‘lﬂﬂ 3 =
H 1 s
E (2] —1 g 600
g it P R | =3 2
A goo "’ ' t ] -5 - goo
. !&'mrn -
LS = 3

.*_:II-- -l [ =mlTT T T e =T [ [

Latitude Latitude



NRMSVD :

Zol |i5Fa
High Level (100 — 400 hPa)
aon e RMSVD : 32 RMSVD : 3DR

TIR-1 AMV

MET -8

oog
Latitude

®

REREECON0RN
La‘:lt:de

MAR - 2018

Mid Level (401 — 700 hPa)

RMSVD : 3D

RMSVD :

206 405 60E B0E 100 120E 140E

Longitude

RMSVD : 3D

RMSVD : 3DR

605 Lo ';;- e LN
206 40E 60 90E 100E 120€ 140E 20W 0 20E 40E 60E BOE 100E 120E
ngitude Longitude
https://nwpsaf.eu/monitoring/ AMV
MET -8

NRMSVD :

i AR
? '8
“ -t

A 605
20E 40E 60E 0E 100E 1206 1406 20E 40E 60E 0E 100E 1206 140E 20W 20E vs
Longitude Longitude Longitude
Low Level (701 — 950 hPa)
RMSVD : 3D RMSVD : 3DR
., 0
-|5
=
& 08 ®
Dwg
D06 @
DOS E 600
“
{ .04 2
Do:\;tm
-02
-,
.00 1000
BIAS : MET-8
-,
N,
=,
0.
183, s400
1 8 g
Oors
£, 560
gz g
a
.,
_7 : ? i e "
60s Lt Ll i ool LT
20E 40E 60E S0E 100E 120E 140E 20E 40E 60E B0E 100F 120E 140E 20W 20E 40E 60E BOE 100E 120E s a0s

Longitude

Longitude

Longitude

405 205 EQ 20N 40N 6
Latitude

N 805 405 205

EQ 20N 40N 60N
Latitude

80S 60S 40S 20S 0 20N 40N 60N 80N
Latitude

bdLRHLs2=NOOD
S

pvs



Tattude

RMSVD : 3D

RMSVD : 3DR

0 20E 40E 60E SOE 10CE 120 140E

0 20E 40E 60E SOE 10CE 120 140E

Longitude Longitude
RI\ISVD 3D Rl\ISVD 3DR

200
- 400
@
E 600
g
™ 800

1000

BIAS 3DR

200
gm
o
E 600
7
4
" 800

1000 T T T v T r r r v v

805 40S 205 EQ 20N 40N 60N 805 40S 205 EQ 20N 40N 60N
Latitude Latitude

NRMSVD : MET-8

Longitude

NRMSVD : MET-8

'ERROB00000NE. lliDlUDDllll

O = =N
®» oo

o000 OQ0
W aesuo N

o
N

oo
O -

GO L HO=NOLOOS
u&ﬁ

20W O 20E 40E 6OE BOE 100E 120E mve

O = - N
@ O o

oo ooo0oo o
- sa

BIAS : MET-8

=3
o

g

hittps://nwpsaf.

‘

OO0CDEEE EEEC0ECODEEEN

O = Noooe
=

6{»{.:»0-

lll:Da-i:]

805605405203 0 20N40N60N80N
Latitude

ms

MAR - 2018

Water Vapor AMV
High Level (100 — 400 hPa)

S
o

oring/AMV

—

%‘ﬂ'ﬁir'n




RMSVD : 3D RMSVD : 3DR NRMSVD : MET-8 MAR = 2018

el z Visible AMV
oa el - Low Level (701 - 950 hPa)

BIAS : I\IET 8

w

bobhLsO=NOVO®
w

IIIDDDDDDDIII EREORCOONNEN

-

" https://nwpsaf.eu/mduitoring/AMV

—

Eﬂ:l'flir'n

Pressure (Pa)

»
b ‘r

IR TN Y

80S mi;. ’ :;. 3 ,\, ioa ‘\:‘. iL é
0 20E 40E 60E SO IGCE120E140E © 20E 40E 60E S0E 100E 120€ 140E 20W O 20E 40E 6OE BOE 100E 120E s
Longitude Longitude Longitude
RMSVD : 3D RMSVD : 3DR NRMSVD : MET-8
‘ T : : : 2 2o T i T .,
200 $ .15
¥ .!0
= 400 : -oa
g i 3,
= =
5 600 N &,
§ il ! EO‘
e | | i
K
800 Tl L‘F S|,
ek x .oa
) &!‘Qj’ f 2 ) 100 5

1000 +—— ¥ . (A PRI .,

BIAS 3D BIAS :3DR BIAS : MET-8 .

' . ' 8

3 . o,

et ==X

0]

ol

| 2

O

=

]

(|-

=]

g

Latitude Latitude



=
ol

%'ﬂflir-n

INSAT-3DR AMVs used for Assimilation
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. Assimilation of INSAT 3D/3DR staggering AMVs

EXP1: INSAT3D (3D AMVs), EXP2: INSAT3R (3R AMVs), EXP3: BOTH (3D/3R STG AMVs)

lmpact of 153—min AMvs owver INSAT—-30D & INSAT—3RKE
72 hr Wind Speed (m//s) Forecast at 200 hFPa

(A} absl{IMNSATAD—ECMWE ) —abs{BOTH—ECMWF} (B} absa(IMNSATIR—ECMWF 1 —abs(BOTH—ECKWF)
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Assimilation technique: 4DVAR
Time : 06 UTC 19 Oct 2016
AMV used : 50000 winds (approx) for staggering
25000 winds for individual 3D/3DR
Integration time : 72 Hours

72 hrs wind speed forecast has improved after assimilation of staggering AMVs
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SCATSAT-1 Ocean Surface winds A

4 Scatsat-1 Measurement Geometry X Mission Specifications Types of products
Spacecraft Altitude 720 Km (Nominal) S.No Level of L.
Tnclination 9g° Description Format
product
Orbit Polar Non Sun-Synchronous at Injection with
Ascending-Node time 9:30 am; to be made Sun- 1 Level IB  |Scan mode Sigma—0| HDF5
synchronous at 8 am local time after ~150 days
Frequency 13.515625 GHz 2
Polarization HH for inner and VV for Outer beams Level 2A Swath grid mode HDF 5
Swath 1400 Km [botil HH and VV beams avai]ai)ie) . sigma — 0
1400-1800 km (only VV beam available) Swath erid Wind
wal 1d Wing
Wind Speed Range 3-30ms/s 3 Level 2B prf;rrduct HDF 5
Wind Direction Range 0° to 360°
Level 3W i
Wind Speed Accuracy 1.8 m/s rms or 10% whichever is higher 4 Global wind product HDF 5
Wind Direction Accuracy 20° rms 5 Global Sigma — 0
- Level 3S HDF 5
Wind Vector Cell (grid) Size 25 Km x 25 Km Grid product

Scag%{»at-l L2B 25 km Winds (m/s) October 3, 2016

Scatsat-1 L2A Sigma0 (db) October 3, 2016
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NCMRWF Forecast Winds (m/s) October 3, 2016




Comparison of SCATSAT-1 V1.1.3C with ASCAT
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Concluding remarks:

AMYV retrieval algorithm for INSAT-3D and INSAT-3DR is operational at SAC and
accuracy for both the satellites are comparable.

The demonstration of algorithm for the derivation of AMV using the imager data
from INSAT-3D and INSAT-3DR in staggering mode at higher temporal sampling has
been done.

The average percentage improvement in the winds retrieved using infrared imager
data from INSAT-3D and INSAT-3DR in staggering mode is 4-5% in the mid and low-
levels when compared with radiosonde for individual INSAT-3D and INSAT-3DR
winds.

The availability of staggering mode AMVs at every 15 minute interval operationally
has enhanced the quality of wind information, which eventually leads the forecast
Improvement over the Indian Ocean region.
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