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6 Channel IMAGER

» Spectral Bands (pm)

Visible : 0.55 - 0.75

Short Wave InfraRed : 1.55 - 1.70

Mid Wave Infra Red : 3.70 - 3.95

Water Vapour : 650 - 7.10

Thermal InfraRed-1 :10.30 - 11.30

Thermal InfraRed-2 :11.30 - 12.50

o Resolution : 1 km for Vis & SWIR|

4 km for MIR & TIR
8 km for WV
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Launch Schedule: 2021, Geostationary orbit, 83E
MX-VNIR: Multispectral - Visible Near Infrared, HySI-VNIR: Hyperspectral Imager - Visible
HySI-SWIR: Hyperspectral Imager - Short Wave Infrared, MX-LWIR: Multispectral - Long Wa

ra

FUTURE GEO SATELLITES: (GISAT)

Band | Ch | SNR/ | IFOV | Range Channels
NEAT | (m) | (um) (nm)
MX- 4 >200 |50 0.45- | B1:0.45-0.52
VVNIR 0.875 B2:0.52-0.59
B3: 0.62-0.68
B4:0.77-0.86
B5N: 0.71-0.74
B6N: 0.845-0.875
HyS- |60 |[>400 |500 0.375 | AA<10nm
VNIR -1.0
HyS- | 150 | >400 | 500 0.9- AL <10 nm
SWIR 2.5
MX- 6 NEdT | 1500 |7.0- | CHI1:7.1-7.6
R R 185 | Cisi0a0s
0.15K CH4:103-11.3
CH5:11.5-12.5
CH6: 13.0-13.5

GISAT Scan scé

Scan area for two scan scencd
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Channel frequency Retrieval time

30 minute 0000, 0030,

TIR1, WV, VIS [Day-time], 0100

MIR (3.9 um) [Night time]
0015, 0045,

TIRL, WV, VIS [Day-time], 30 minute o

MIR (3.9 um) [Night time]

TIR1, WV 15 minute 0000, 0015,
0030, 0045, ...

HR-VIS (1 Km) 30 minute 0%1151, 0045,
5, ...

Vorticity, Upper-level divergence, 30 minute 0000, 0030,
Lower-level convergence, Wind 0100, ...

shear, 24-hour wind shear tendency

Vorticity, Upper-level divergence, 30 minute 0015
Lower-level convergence, Wind Ol1
shear, 24-hour wind shear tendency

th International Wind Workshop (virtual), 12-
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S Quality Assessment of AMV

Radiosonde wind data

» The radiosonde wind measurements are obtained in real time from the N
and Atmospheric Administration (NOAA) as well as from the arc
Nt/ fwwwesrlnoaa.gov/raobs/ for the region (0-150E, 60S-60N).

Wind from Wind Profiler

» L band radar, Lower Atmosphere Wind Profiler (LAWP) is installed at t
Atmospheric Research Laboratory (NARL), Gadanki near Tirupati, India.

Numerical model data

_____ Model | Parameters | Resolutions | Analysis/Forecast

NCEP Temp, RH,.U-wind, V- 0.5 x 0.5 Analysis +

wind Forecast

NCMRWF U-wind, V-wind 0.25 x 0.25 Analysis
ECMWF (ERA-INTERIM) U-wind, V-wind 0.5x0.5 Analysis
ECMWF (ERA-5) U-wind, V-wind 0.25 x 0.25 Analysis
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=i im7a Validation with NCEP analysis wind
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Validation with NCEP analysis wind

INSAT-3D INSAT-3DR____ INSAT-3D/3DR

40S 20S EQ 20N 40N 40S 20S EQ 20N 40N 40S 20S EQ 20N 40N
Latitude Latitude Latitude

ovmoller diagram showing the accuracy of IR AMVs against NCEP n
inds. (a-f) NRMSVD for July and August 2018; (g-1) bias for July and




Validation with Wind Profiler data
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7‘:'“ Retrieval of HR-VIS AMVs and applic
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Validation of INSAT-3DR derived

high resolution (HR) VIS AMVs, VIS HRVIS
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Spatial plots for INSAT-3DR high resolution
VIS AMVs and coarser resolution VIS AMVs
vs. NCMRWEF analysis winds and for July
2017. (a, d) Bias, (b, e) MVD and (c, f)
normalized RMS vs. vector difference.
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Application of HR-VIS in WRF simulation

[l experiments are conducted in a single domain consistin
30.1°E — 119.9°E, 31.1°S — 49.4°N) grids with 25 km h
resolution. The model has 36 pressure levels with top of the a
10 hPa.
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Pressure levels (hPa)

Pressure levels (hPa)

1000
00 h

08 h 12h 18 h 24 h
Forecast time (hours)

30h

36h

42 h

48 h

During July, the Low
Level Jet is very strong
and associated with this a
high level anticyclone
develops known as the
Tibetan high and the
reverse wind flow in the
high level known as the
Tropical Easterly Jet
(TEJ). May be the
assimilation of Visible
AMV:s produces stronger
LLJ and hence high
impact in the upper
levels. Moreover the
initial condition from the
global model also
contains the LLJ and TEJ
information.

Forecast of wind speed in terms of percentage (a) LR VIS AMVs and (b) HR VIS AMVs.
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AMVs from INSAT-3D infrared channel valid RS-AMVs over the stu

Retrieval of Rapid Scan AMVs using TIR1 channel
of INSAT-3DR satellite

at May 1, 2019. May 1, 2019 witha 16 x 1

(a)

100-400 h¥

CLOUD MOTION WIND o / o/ s Iol700 P

——
s ‘ﬁ'(

E  S50°E  60E 70°E

70 80°E

(c)

70 80°E

(d)

i =
50 60°E 70E 80E 90°E 100°E 110°E 120°E 130




oy

e Quantltatlve assessment
) . L (),

Comparison of INSAT-3DR 10 minute 3
and 15 minute RS-AMVs with respect z ™
to radiosonde observations. () .
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Investigation of intra-seasonal variabili
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Morlet  wavelet
analysis of the
INSAT-3D low-
levels winds
(m/s)  averaged
over the Bay of
Bengal box
(10°N-20°N;
80°E-95¢°E)
during the
monsoon season
of 2016.

PERIOD (Days)

64 |

(%}
©

o

3]

|l
3s0Ud BAIOY

oSDUg 40olg

Average INSAT-
3D low-levels
wind speed and
wind  vectors
during (a) active
(July 8-12,
2016) and (b)
lull (July 24-29,
2016)  phases
during the 2016
monsoon
season.

INSAT-3D

1AUG 16AUG

2016

6 7 8 9
Hovmoller (time-latitude)
3D low-levels wind spee
low-levels wind speed
80°E and 95°E lon
monsoon season



sillizrs Concluding remarks

» The quantitative assessment of AMVs from INSAT-3D and INSAT-

out with winds from other sources, viz. radiosonde, model analysis w
from the profiler.

The retrieval and impact of HR VIS winds are demonstrated for
summer monsoon month July 2017, however in future, the impact
AMVs will be assessed by considering various extreme weather e
algorithm is presently operational at IMD Delhi.

The retrieval of rapid-scan (RS) AMVs from INSAT-3DR satellite is attem
the impact of RS-AMVs on the track and intensity prediction of the Bay of
tropical cyclone FANI is demonstrated.

Low-level AMVs are quite successful in capturing all the observed feature
ISM. When a complex Morlet wavelet transform is used to wind time
shows two prominent modes of variability one with 32-64 days periodi
other with 8-16 days periodicity in INSAT-3D low-level AMVs.
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