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Current Indian Geo stationary Meteorological satellites

At present the following three INSAT satellites are in operation
Kalpana —1 is a meteorological satellite which was launched in September 2002. It is located at
73.2° east. For meteorological observation, METSAT carries a Very High Resolution Radiometer
(VHRR) capable of imaging the Earth in the visible, thermal infrared and water vapor bands. It
also carries a Data Relay Transponder (DRT) for collecting data from unattended meteorological
platforms

INSAT-3D is a India's advanced weather satellite and was launched in the early hours of July 26,
2013 from Kourou, French Guiana, and has successfully been placed in Geosynchronous orbit. It
is a dedicated meteorological satellite and carries four payloads: Imager (Six
Channels),Sounder (Nineteen Channels),Data Relay Transponder(DRT) &Satellite Aided Search
and Rescue (SAS & R)

INSAT-3DR is a India's advanced dedicated meteorological satellite and was launched on 8%
September, 2016 which carries four payloads: Imager (Six Channels),Sounder (Nineteen
Channels),Data Relay Transponder(DRT) &Satellite Aided Search and Rescue (SAS & R).

INSAT-3DR will be used in staggered mode with INSAT-3D in order to reduce temporal resolution
to 15 minutes.
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First images from INSAT 3DR

INSAT-3DR SOUNDER
INSAT-3DR IMAGER INSAT-3DR IMAGER 15t Sep 2016, 09:00 UT Visible Band
15t Sep 2016, 06:00 UT SWIR Band 15t Sep 2016, 06:00 UT Visible Band
Image Acquired and Processed at MCF-Hassan
Image Acquired and Processed at MCF-Hassan Image Acquired and Processed at MCF-Hassan
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Present Operational Status

The present IMDPS system is used for processing and dissemination of data from all the three
currently operational Geostationary satellites(Kalpana-1, INSAT-3D, INSAT-3DR).

K1-VHRR Half Hourly( 0015 &
0045 UTC)

3D -Imager (6 Channel) % hourly (0000 & 0030
uTC)

3D -Sounder (19 Channel) Hourly (Five times
Region-A and sixth
times region-B)

3DR -Imager (6 Channel) % hourly (0015 & 0045
uTC)

3DR -Sounder (19 Channel) Hourly (Five times
Region-A and sixth
times region-B)

Sounder Observation Area
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Name of
Imageries

Full Disc
(VIS,IR,WV,Colour
composite)

Sectors-
Asiamer/NE/NW(
VIS,IR,WV,Colour
composite)

Enhanced
Images(IR,VIS)

Sectors with
District
boundaires-
India/NE/NW/SI(V
IS,IR)

Average images of
IR/WV

CMV/WVW

CCT,CCTbelow-
40deg

K1 VHRR

Half hourly

Half hourly

Half hourly

Hourly

Daily

Half hourly

Hourly

Kalpana-1 Satellite derived imageries
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SST

OLR

QPE

Latitude/time OLR
hovmoeller

Animated Images
for last three Hours

Animated Images
with CCT of Current
and Previous day
based on 06 UTC

Kalpana-1 Satellite derived products
Kalpana-1 VHRR - . e @ TP ——,

L

Half Hourly, Daily, Weekly
and Monthly

Half Hourly, Daily, Weekly
and Monthly

Half Hourly, Daily, Weekly,
Monthly and Seasonal

Half Hourly, Daily, Weekly,
Monthly and Seasonal

Daily

Half hourly

Daily

G
0 cupaint ssT osoctaon wesy
S

S

Progression of Daily Mean OLR (w/m-2)
Between Long 50E to 110E and Lat 15S to 40N
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Jultan Day of year 2011, June O1 to Sept 30
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INSAT-3D Imager
Standard Products (L1B)

MIR(3.80-4.00pm)

WV(6.50-7.10um)  TIR-1(10.30- TIR-2(11.50-12.50pm)
11.30pm)
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INSAT-3D Imager
Sector Products (L1C)

WV(6.50-7.10um)
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INSAT-3D/3DR Imager Channel Specification
and their uses

Channels [Channel |Channel name Spectral range | Resolution Purpose

Number ID (um ) (Km)

1. VIS visible 0.55-0.75 1.0 Clouds, Surface
features

2. SWIR short wave infrared 1.55-1.70 1.0 Snow, Ice and
water phase in
clouds

3. MIR medium wave infrared |3.7-3.9 4.0 Clouds, Fog, Fire

4, WV water vapour 6.5-7.1 8.0 Upper-
Troposphere
Moisture

5. TIR1 long wave infrared 10.3-11.3 4.0 Cloud top and
surface
temperature

6. TIR2 split 11.5-125 4.0 Lower-
Troposphere
Moisture
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INSAT-3D/3DR Imager Visible band (0.55-0.75um) Images(Full Disk, Asiamer
sector, NW sector, NE sector, High Resolution images with District
Boundaries(NW,NE,SW,SE sectors) of Indian region

These Images are used for monitoring mesoscale weather features
such as cloud cover, air mass boundaries, convergence zones,
thunderstorms, and local snow cover. Limited to daytime use

SAT :INSAT-3D IMG

IMG_VIS Count 0.65 um
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INSAT-3D Imager SWIR band(1.55-1.70 um) Images(Full Disk, Asiamer sector, NW sector, NE sector,
High Resolution images with District Boundaries(NW,NE,SW,SE sector of Indian region

These Images are used for monitoring local snow cover, day time Fog, Convective R/F estimation, Cloud
radiative properties, NDSI. Incident radiation in SWIR, Strongly absorbed by water, ice , snow and reflected
by cloud While for visible spectrum these objects essentially transparent . Therefore melting snow patches
or lake, ice are seen bright in the visible image while these appears dark in SWIR images and therefore SWIR
images are used to differentiate the cloud, rain given cloud and snow.,. The SWIR band is sensitive to the
moisture content soils recently irrigated field therefore appears in darker tones. Limited to daytime use.

SAT AINSAT-3D IMG 04-04-2015/06:00 GMT z
IMG.SWIR 1625 um 04-04-2015/11:30 15T
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SWIR V/S Visible Images 4/4/2015

SAT :INSAT-3D IMG
IMG_SWIR 1.625 um
L1C Mercator
LINEAR Stretch: 1.0%

04-04-2015/06:00 GMT 06@OliTSGD IMG 04-04-2015/06:00 GMT

04-04-2015/11:30 IST G_Vis defum 04-04-2015/11:30 IST
% & |/ 11c Mercator

LINEAR Stretch: 1.0%

IMD/Delhi

Xinjiang

IMD/Delhi
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INSAT-3D/3DR Imager MIR band (3.80-4.00 um) Images(Full Disk,
Asiamer sector, NW sector, NE sector, High Resolution images with
R A e T L A S T e
of the longer wavelength infrared bands,
since it contains both reflected solar, and
emitted terrestrial, radiation. The 3.9 um
spectral band, energy measured by the
satellite can be a mixture of solar radiation
that is reflected by the earth's surface or
clouds and radiation that is emitted by the
earth's surface or clouds. Characteristics of
reflected and emitted radiation in this band = m';wa;e,enm;gﬂ T -
are different from either the visible or the 10.7

um bands, thereby promoting enhanced

capabilities of INSAT-3D IMAGER

multispectral imagery

Useful for—fog—andother—tquid—water —ctoud
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INSAT-3D/3DR Imager MIR band (3.80-4.00 um) cont.......
Thin Cirrus and Multi-layered Clouds

Radiation from below passes through thin cirrus clouds, making the satellite-measured IR temperatures warmer than the
actual cloud top temperatures. This effect is more evident at 3.9 than at 10.7 um because of the stronger response at
3.9 um to the warm radiation from below. In addition, thin cirrus is often patchy and only partially fills FOV, further
enhancing response at 3.9 um. As a result, in regions of thin cirrus, 3.9 um images often reveal lower cloud layers. At
night, the underlying clouds may have different motions, leading to their detection with animated imagery. During
daytime, water clouds, with their higher reflectivity, can be detected at 3.9 um, while they are obscured, or very
difficult to observe, in the VIS and 10.7 um imagery.
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INSAT-3D/3DR Imager WV(6.5-7.10 um) band Images(Full Disk,
Asiamer sector, NW sector, NE sector, High Resolution images with

District Boundaries(NW,NE,SW,SE sectors) of Indian region
This broad water vapour band senses radiation emitted from high
clouds and upper level water vapor. This imagery is used to define

upper level flow patterns, upper level C|rculat|ons and shortwaves
mOV|r?".L-1‘ZI’°'LI‘ - ":m*" Smmman— . o-or v an ;
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INSAT-3D/3DR Imager TIR1 band (10.3-11.3 um) Images(Full Disk,
Asiamer sector, NW sector, NE sector, High Resolution images
R T S Do e e SN S A RS HaMh 18 QW ace
reach's the sensor, thus the term "atmospheric window" since the

temperature measured is close to scene temperature. Used for monitoring
cloud top and surface temperature cloud cover, air mass boundarles

conve

{r
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INSAT-3D/3DR Imager TIR2 band (11.5-12.5 um) Images(Full Disk,
Asiamer sector, NW sector, NE sector, High Resolution images with

istrict B i W,NE E t f i i

Lt R PR e o N R s st o A T8l Bovel water
vapor, and thus is called the "dirty window” and used to achieve higher
accuracy SST and noise correction in RT model.

04-2014/08:30 GMT SAT AINSAT-3D IMG. 29-04-2014/08:00 GMT
29-04-2014/14:00 IST 29-04-2014/13:30 IST
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Geopnysical parameters/products OoT INSAIT-53D/5DR Imager

2 WV winds
3. CMV
4.LL winds

@
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INSAT-3D Sounder products & formats

Meteorological Parameters Derived Products
% Vertical Profiles of: * Geopotential height
" Temperature * Layer and total precipitable water
s Humidity * Lifted index
% ?:r';\f;a)g?a?mg * Dry microburst index
vt | (G sy e * Maximum vertical theta-e

differential

INSAT-3D Sounder Products type and Format

S.No. Data Product Processing Level |[Code Format |Remarks
Standard Products
1 Standard Product L1B STD HDF Per Pixel Lat & Lon as

viewed by Satellite

Geo-Physical Parameters
1 Vertical Profiles and |L2B PFL HDF Profile on 3x3 Pixels
Derived products (Average)
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Temperature Profile (K) 14 MAY 2014 0800 UTC)

950 hPa 850 hPa 700 hPa

SATHNSAT-30 SND 14-05- 20140800 AT . Enliicdond 14-05-2014/ 0800 GuT x [SAT AT 505 T4-65-301470%00 GNT
Tem 14-05-2014/13:30 ST % Temperature Profiles ) 850mb 14-052014/1 230 5T <5 Tem e Profiles 14-05-2014/1330 5T
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DMP RGB Scheme implemented in IMD

The Day Microphysics RGB was inherited from Rosenfeld and Lensky (1998): the VIS0.64
reflectance in red approximates the cloud optical depth and amount of cloud water and ice; the
SWIR 1.67 solar reflectance in green is a qualitative measure for cloud particle size and phase, and
the IR10.8 brightness temperature modulates the blue. This color scheme is useful for cloud
analysis, convection, fog, snow, and fires. In this color scheme water clouds that do not precipitate
appear white because cloud drops are small, whereas large drops that are typical to precipitating
clouds appear pink, because of the low reflectance at SWIR1.5 manifested as low green.
Supercooled water clouds appear more yellow, because the lower temperature that modulate the
blue component. Cold and thick clouds with tops composed of large ice particles, e.g., Cb tops,
appear red. Optically thick clouds with small ice particles near their tops appear orange.

Day microphysics RGB scheme

Beam Channel Range Gamma
Red VIS(0.55-0.75 um) | 0...+100 % 1.0
Green SWIR(1.67um) 0..+60% 1.0
Blue IR(10.8 um) +203 ... +323°K 1.0

This product is used during the daytime because a solar reflectance component is adopted.
Colors and their interpretation are based on |. M. Lensky and D. Rosenfeld:Clouds-Aerosols-
Precipitation Satellite Analysis Tool (CAPSAT), Atmos. Chem. Phys.,8, 6739-6753, 2008i.

Cb clouds Mid-level orographic clouds
Cb clouds — small droplets Ciro-cumulus
Water clouds with small particles SNOW -
Maritime stratocumulus =i
g&;g INDIA METEOROLOGICAL DEPARTMENT .
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07-01-2015/09:30 IST

Day Microphysics: VIS_REFL (R), SWIR_REFL (G), TIR1_BT (B)

SAT :INSAT-3D IMG
L1C Mercator

DTMP RGB Imagery

IMD/Delhi




SAT :INSAT-3D IMG 04-04-2015/04:00 GMT 2
DTMP RGB Imagery

Day Microphysics: VIS_REFL (R), SWIR_REFL (G), TIR1_BT (B)

L1C Mercator 04-04-2015/09:30 IST
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NMP RGB Scheme implemented in IMD

It is designed and tuned to monitor the evolution of night-time fog / low stratus.
Other (secondary) applications are the detection of fires, low-level moisture
boundaries and cloud classification in general. It should be noted that as the
product is tuned for night-time conditions, its use during day-time is very limited.
The Fog / Low Clouds RGB is composed from data from a combination of the
Imager MIR3.9, IR10.8 and IR12.0 channels

Night-time microphysics RGB scheme

Beam Channel Range Gamma
Red IR12.0 um - IR10.8 um(TIR2-TIR1) -4 ... +2K 1.0
Green IR10.8 um - IR3.9 um (TIR1-MIR) 4 ... +6K 1.0
Blue IR10.8 um (TIR1) +243 ... +293 K 1.0

Some of the identified clouds and features are listed below for reference,

Mature CB B ocean B sand/ Dust
Mature CB with ICE |8 Land .. Medium Cloud
Cirus Low Cloud

ia Hida Q== Q@
INDIA METEOROLOGICAL DEPARTMENT

P




07-01-2016/23:00 GMT

Night Microphysics: TIR2_BT-TIR1_BT (R), TIRI_BT-MIR_BT (G), TIR1_BT (B)

SAT :INSAT-3D IMG

NTMP RGB Imagery

08-01-2016/04:30 IST

L1C Mercator
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04-04-2015/16:00 GMT

Night Microphysics: TIR2_BT-TIR1_BT (R), TIR1_BT-MIR_BT (G), TIR1_BT (B)

SAT :INSAT-3D IMG

04-04-2015/21:30 IST

L1C Mercator

NTMP RGB Imagery
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RAPID

RAPID(Real time Analysis of Products & Information Dissemination) :- It is a
web based quick visualization and analysis tool for satellite data on a real time basis.

This introduces Next Generation Weather Data Access & Advanced Visualization.
http://www.rapid.imd.gov.in

« Connects atmospheric- and geosciences

* No specific OS/ software/ library / compiler required on the
desktop. Access through browser.

* Provides features of interest to scientific community

 Open standards OGC
— Web Mapping Service (WMS) — For visualization

— Extensions written for scientific community
« Zero learning curve
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Features

Overlay Map Boundaries (World Coastline, State, District Boundaries,
Gridlines) with configurable:
B CO|OI’ :'glgne Series plot of Temp Profile(Phy)
— Opacity < = N \_TemP Profile(Phy): 293.9
— Thickness j -
Contrast Stretch B Cf
Lookup Table Application "f",
Probe Data (on the fly) LIRS By o mrenie iy
— Time Series | 3
— Vertical Profile ; :
— Transect ™ oo
— Area Measurement o)
— Distance Measurement
a;;;;;}, INDIA METEOROLOGICAL DEPARTMENT




Features (Contd.)

Animation

RGB Composites
Contouring

« Change Map background

« Base layers:
— Open StreetMap
— Indian SubBasins

— FMO Basins

— True Marble RGB Composite: Day Microphysics
— Blue Marble

— Bhuvan

Qég; INDIA METEOROLOGICAL DEPARTMENT D



Step-1 http://www.rapid.imd.gov.in/
Step-2 one base layer may be selected depending requirement over which individual
want to over lay any product

Step-3 selection vector/gridlines

Satellite Data Ground Data

Base Layers Vectors

None

Bhuvan Map
OpenStreetMap
True Marble

Blue Marble
India Sub Basins
FMO Basins

Place Search: |
Lon/Lat Search: |

Disclairmer Credits

B 1ndia Talukas

B 1ndia Districts
India States
World Coastlines

o
Y
®
Y
°
: B GridLines/Labels

e [
Lon/Lat Search: Lat | )]

HIxa e A= faser W=
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Steps for Selecting AWS Data

Step 1: Select Ground Data.
Step 2: Select Source AWS , then Parameter, then corresponding date and time.

Enable &
B Lock with product
Source:

Enable @
B Lock with product

Enable @
B Lock with product

Source:

LEIE G Dy bulb temp (C)

Enable @

B Lock with product
Source: S
Parameter:

Date:

Parameter: S = R e
WS - IMD - ; -
—uch A0 AL LU AR, Date: Time:

Date: AGR - ISRO

Time:
TZ:
Humidity (%
\ Rainfall (mm
Place Search: Sunshine (minutes)

e 1 KL

erences
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Step -4 click Satellite Data and then click Enable Step-5 Select the satellite Name
3DIMG- INSAT-3D Imager
3DSND-INSAT-3D Sounder
K1VHR- Kalpana-1 VHRR
3ACCD- INSAT-3A CCD

4. RFPID C

INSAT3D IMAGER ¥
4l Full Disk v
TIR1 Count v

Satellite Data

Base Layers

03-06-2016 08:30 IST ¥

Asia/Calcutta v

iNE : ;D \CHNEER Enable @ B
KALPANA-1 VHRR
AT-3A INQL‘-TB[‘R Il"l;l‘-GER v
Product: INSAT3DR IMAGE
INb,-T3D I|‘l~bER

ECEIN INSAT3DR SOUNDER

INSAT3D SOUNDER

KALPANA-1 VHRR

Asia/Calcutta v

Time:

Lontat s [ [ © @

Lo S -- T .

Animation Control
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Step-6 Select the product Name

Full Disk- Globe set of Data uploaded and different channels are available in layer selection

RGB Composite- Day TIME Micro Physics(DMP)/ Night Micro Physics data will be uploaded may
be available in Layer selection

Geophysical Parameter — Derived product such as SST, UTH, IMSRA, HE, OLR etc are be
available in Layer selection

RAPID ® 4 RAPI

Satellite Data Ground Data sround Data Satellite Data

Base Layers

Enable © @
Sat: I 3D IMAGER

e

ainfall(IMR)
Rainfall(GP1

— o e Rang Aerosol Optical Depth

i I
LooLa Sexch: [ I © @ LooLa sexcs: [ © @

Disclaimer  Credits
FPILd HIEH = = e
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Sector- sector data will be uploaded and different channels are available in layer selection
Binned(Daily)- Daily Average product such as OLR, SST, HE, IMSRA available in Layer Selection
Binned(Monthly)- Monthly Average product such as OLR, SST, HE, IMSRA available in Layer
Selection

Step-7 Time - list of data available for selection

'1 R?PlD (1 R?PID 6«4 R?PID C 1 R?PID

Satellite Data Ground Data Satellite Data Ground Data Satellite Data Ground Data Satellite Data

gwave Radiation ¥

TIF Rad
. TIR2 Count
°Y TIR2 BT
TIR2 Rad
MIR Count
MIR BT
ahe MIR Rad
I‘-‘ I'-; [:l_‘L-I>:
m 'llu' I'-. ET
t WV Rad
VIS Count

P
NN
» O

picesees: [ © @
Lon'Lat Search: [ B © @ Lon/Lat Search: -- aJf)]

RO
0O O N W




Step-7 Range & Palette (LUT) selection if individual want to change the default values
in visualisation

Satellite Data Ground Dat

Base Layers

Select Palette

e

Select Color Table Range

Range Selection Mode
From Data

® Default Range
User Defined

From: To:

100.0 400.0

Palette: |insat_brt v

Preview: I

s [ © ®
teote s [ I

ser Preferences

rocsercs [ © ©
oot s [ ) @

Apply Cance!

Apply Default Ok Cancel {
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Lat:6.572, Lon:57.024

Filter out heavy rainfall events
by selecting Range

Satellite Data Ground Data

e Layers = Vectors

%

=36

B
2
b=l
g
27 5
Animation Contro! e
Contour .
Place = 9
s (N © &
Lon/Lat 1
wo. EHEE o8| 5
<=0
insat_hem

Disclaimer Credits

Select Color Table Range
Range Selection Mode
From Data
O pefault Range

User Defined
From:

User Define Range

Lat:5.034, Lon:59.617

Cancel

Default Range

(B

RECT 12-09-2016 15:30 IST v
Tz >=125 L
H
b
Opacity: ( [ 8
9625 &
El
. 3 N ¢ ‘
675
3875 ¢
— ! > v

<=10 < o
insat_hem - 3

Select Color Table Range

Range Selection Mode

From Data -
Default Range

) User Defined
From:

10 3




Filter out Prominently developed
clouds by selecting Range

Select Color Table R

Range Selection Mode

From Data
© Dpefault Range o

User Defined
From:

User Define Range

Lat:5.474, Lon:60:408

Apply  Cancel

- — e

Default Range

Satellite Data Ground Data

Base Layers | Vectors

¥ Enable
-

~ Image Settings

Opacity:

Probe:

Animation Control

» Contour

00
insat_brt

Select Color Table Range

Range Selection Mode

From Data

Default Range

© user Defined
From:
100.0

Apply | cancel
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Step-7 Range & Palette (LUT) selection if individual want to change the
default values in visualisation e.g. NHC, BD enhancement for cyclone

RAPID

Satellite Data Ground Data

Base Layers Vectors

Enable @ @
Sat: INSAT3D IMAGER ¥
Product: IERIESISS v

(IEWVISE TIR1 BT v

Time: 03-06-2016 03:00 UTC ¥

Select Palette 8l

Palette: |insat_brt v
black_red
insat_|Ist
insat_fog
greyscale
insat3d_lst
white
insat_hem
cmk

Lon/Lat Search: black_blue
-- ﬂ e insat_snw
User Preferences insat_olr
insat_uth
black_green
nowcast_brt

Preview:

Apply k Cancel

rainbow
insat_ndvi
insat_sst

insat_imr ]
insat_btw — q

v
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Step-8 Probe: In this layer None, Point, Time Series, Vertical profile, Transect, Distance
& Area measurement utility are available, either one utility may be selected and then
clicking at any location over the image one can see the digital value/time series plot/
vertical profile plot over the screen , which may saved also

E 2
oy

E
Jll

r%PiD @ 4 rR%PD @4 RFPID @ -

Satellite Data Ground Data Ground Data | Satellite

Base Layers

INSAT3D IMAGER

Product: IHIsIES v

L1 Precipitable Water
M L2 Precipitable Water
L3 Precipitable Water

Image ifted Index
t ~ Probe| Dry Microburst Index

tness Temperature Surface Skin Temperaturs(Phy)
SWIRS Count Wind Index
ess Temperature _1 Maximum Vertical Theta-e

| Total Precipitable Water

ness Temperature

ghtness Temperature

pocescrs [ © ©
e 1 L

ness Temperature

prce sexrt: [ ©
Lot sexch: [ I ©

ser Preferences

s Temperature

MWIR3 Count
MWIR3 Brightness Temperature
§ MWIR4 Count

MWIR4 Brightness Temperature v
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Step-9 Under Animation there is provision of selection of Number images want to see
the in animation, select the number, click the forward button, wait for some time it
collect all set data and then animation will start.

‘

RAPID @

Satellite Data

Base Layers

Lontascoc: [ I © @

A ¢
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Step-10 Contour, click the enable, their is provision for change in colour,
Minimum value, Maximum Value and Interval and then apply

Bl

Al

RAPID ‘

Sector(B)

SWIR1 Count

Interval

teotescecs [N N 9

User Preferences

Disclamer Credits
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DMP RGB Scheme implemented in IMD

Day microphysics RGB scheme

Beam Channel Range Gamma
Red VIS(0.55-0.75 um) [ 0...+100 % 1.0
Green SWIR(1.67um) 0..+60 % 1.0
Blue IR(10.8 um) +203 ... +323 °K 1.0

This product is used during the daytime because a solar reflectance component is adopted.
Colors and their interpretation are based on |. M. Lensky and D. Rosenfeld:Clouds-Aerosols-
Precipitation Satellite Analysis Tool (CAPSAT), Atmos. Chem. Phys.,8, 6739-6753, 2008i.

Cb clouds Mid-level orographic clouds

Cb clouds - small droplets Ciro-cumulus

Water clouds with small particles SNOW .
Maritime stratocumulus
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NMP RGB Scheme implemented in IMD

Night-time microphysics RGB scheme

Beam Channel Range Gamma
Red IR12.0 um - IR10.8 um(TIR2-TIR1) 4 ... +2K 1.0
Green |IR10.8 um-IR3.9 um (TIR1-MIR) 4 ... +6K 1.0
Blue IR10.8 um (TIR1) +243 ... +293 K 1.0

Some of the identified clouds and features are listed below for reference,

Mature CB B ocean B sand/ Dust
Mature CB with ICE [l Land "\ Medium Cloud
Cirus ~ | LowCloud
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Identification of FOG in RGB Imagery and RAPID

Day time fog can be viewed and analyzed by visible imagery, SWIR imagery, Day-time
Microphysics RGB Imagery. To distinguish between Fog and Low Clouds the user may use the
following criteria,

e Fog will have sharp boundary, while low clouds will not have sharp boundary.
e In animation Fog will remain stationary while low clouds will show some movement.

In day time micro physics RGB imagery Fog look like this

If Day-time Microphysics RGB is viewed and analyzed through RAPID, the Fog pixels value
lies in the following range,

VIS Albedo 25 1o 50 %
SWIR Albedo 35 to 60 %
TIR1 270°%K to 290°K

In night time microphysics RGB imagery, Fog look like this
— -

If Night-time Microphysics RGB is viewed and analyzed through RAPID, the Fog pixel value
lies in the following range,

TIR2BT — TIR1BT Negative value
TIR1BT - MIRBT >2.5°K
TIR1BT 270°K to 290°K

Note: However these ranges may change from place to place and over time, user may work out the values
of their areas.

4 b
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Identification ©

Satellite Data Ground Data

Enable @)
Sat:

Product:

Layer:
Time:

-
TZ: =i
252
» Image Settings m’éﬁ;
e
+ Probe p=
v:: (4] a'o'm i
Type: @ W =°

Probe(Time Series)

Day Microphysics Time Series Lat/Lon:27.29/71.58

2
"2015/12/10 03:00:
5. VIS_ALBEDO: 26
SWIR_ALBEDO: 53.03
o TIR1_BT: 282.13

Time(UTC)
Number of valid values in time-series plot: 96
Time:10-12-2015 03:00 UTC

3DIMG Day Microphiysics; India States, World Coastlines
o i - 5 e



Identification of Fog in RAPID (day-time)
Transect View

W Enable @)

st
=
=
=

N~
Over Aerodromes ,
Over Railway Tracks
N
S “ ’..tll.\b\r\m. Stim i "
=1 A
R -
\, Ry ok
z ERT T hamelll R N :
Day Microphysics Time Series Lat/Lon:24.57/84.90 ' -3 2 g el Thimg
o 07 Dec : l . °
== T —) T
ia/Calcutta) w7 i Fons 5
lot:93
SWIR_ALBEDO(G):56.41 %
TIR1_BT(B):282.95 K
Status:Done
PR ea HE Qs &@eaer - Ay
0‘- % l~0 -~ v \
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Identification of FOG in RAPID (night-time)

Lat:26.355, Lom71.037

T

Satellite Data Ground Data

Enable @

Sat:
Product:
Layer:
Time:

2 =aw j
TZ: e : it o
ZAZ R ‘
» Image Settings 3;_,9‘;:, W o o
== N i L
~ Probe R i - .
=c) B . .
- - i 4 Nn = " &Y . %, \ iy
‘ INEH Time Series v 15 oL & ! !y PRR) A
:;_-” ‘ - i LF - . ) )

Probe(Time Series)

Night Microphysics Time Series Lat/Lon:30.10/74.36

K)

L

2015/12/08 21:00:
TIR2_TIR1_BT_DIFF: -0.76

TIR1_BT: 280.99
09 Dec ~

TIR2_TIR1_BT_DIFF(

Time(UTC)
Number of valid values in time-series plot: 95
Selected Time: 08-12-2015 23:30 UTC

3DIMG Night Microphysics, India States, World Coastlines

NP/
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Identification of FOG in RAPID (night-time)

Satelite Data | Ground Data

Base Layers

Time(UTC)
Number of valid values in time-series plot:93
Selected Time: 03-01-2017 00:30 UTC
Lat/Lon: 28.51/77.01
TIR2_TIR1_BT_DIFF(R):0.47 K
TIR1_MIR_BT_DIFF(G):6.09 K
TR 0.73 K

Transect

RAPID @ SN e PP - N R RAPID @

il

| |
i Sk
1.,‘.3”&1‘1“{% §..2
SR IEE

TIR2_TIR1_BT_DIFF(K)

I
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Satellite Data Ground Data

M Enable @ @ nIaA N et
sat: & RN
LUl RGB Composite Dha Afrstriy

Laver: i oG

Time:

1z

~ Probe /

Type: IR @

Probe(Time Series)

Day Microphysics Time Series Lat/Lon:28.56/77.11

300 2026

250 —|as2
—~ 0
° 200 20.16 2
e =
o) Ny
a 150 15.12 >
@ &
D 100 1008 8
4 ]
0 s sos 2
s S

[} AN — . : Night time Fog

o
07:00 07:30 08:00
0o b )
Time(Asia/Calcutta) & v :
Number of valid values in time-series plot:93
Selected Time: 08-12-2016 08:30 IST
Lat/Lon: 28.56/77.11
VIS_ALBEDO(R):11.27 %
SWIR_ALBEDO(G):25.05 %
TIR1_BT(B):282.31 K
Status:Done . : A
2T product: Ny
Save Time Series Layer: 3
~
Time:
z AN

Fog over Aerodrome

Night Microphysics Time Series Lat/Lon:29.00/76.81

300 364
< A =1
= \ 5
L 200 N 0.94 g
= N\ =z
= =
D 100 176 b
— =
o |
= " =
| 5
8 o N T
& =
F 04:00 05:00 06100 07:00 08:00 <
0V

Time(Asia/Calcutta)
Number of valid values in time-series plot:84
Selected Time: 06-11-2016 02:00 IST
Lat/Lon: 29.00/76.81
TIR2_TIR1_BT_DIFF(R):-1.07 K
TIR1_MIR_BT_DIFF(G):4.35 K
TIR1_BT(B):285.67 K
Status:Done

Save Time Series
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Identification of LOW CLOUD in RGB Imagery and RAPID

In day time microphysics RGB imagery, Low clouds lookK like this.

if Day-time Microphysics RGB is viewed and analyzed through RAPID, the Low clouds pixel
value lies in the following range,

VIS Albedo 30% to 45%
SWIR Albedo 40% to 60%
TIR1 255°K 1o 270 °K

In night time microphysics RGB imagery, Low clouds look like this.

if Night-time Microphysics RGB is viewed and analyzed through RAPID, the Low clouds pixel
value lies in the following range,

TIR2BT — TIR1BT Positive
TIR1BT - MIRBT Positive
TIR1BT 250°K to 265°K

Note: However these ranges may change from place to place and over time, user may work out the values
of their areas.
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Identification of Mid Level Orographic Cloud in RGB Imagery and RAPID
In day time micro physics RGB imagery Mid Level Orographic Cloud look like this

if Day-time Microphysics RGB is viewed and analyzed through RAPID, the Mid Level
Orographic Cloud pixels value lies in the following range,

VIS Albedo 30% to 50%
SWIR Albedo 40% to 60%
TIR1 2435°K to 260 °K

In night time microphysics RGB imagery, Medium clouds look like this.

- A

o ¢ 4.

If Night-time Microphysics RGB is viewed and
pixel value lies in the following range,

analyzed through RAPID, the Medium clouds

TIR2BT — TIR1BT Positive
TIR1BT - MIRBT Positive
TIR1BT 245°K to 260°K

Note: However these ranges may change from place to place and over time, user may work out the values
of their areas.
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Identification of CB Cells in RGB Imagery and RAPID

In day time micro physics RGB imagery CB cell look like this

If Day-time Microphysics RGB is viewed and analyzed through RAPID, the CB cell pixels
values lies in the following range,

VIS Albedo >50 %
SWIR Albedo <25 %
TIR1 <245°K

In night time microphysics RGB imagery, CB Cell look like this

If Night-time Microphysics RGB is viewed and analyzed through RAPID, the CB Cell pixel value
lies in the following range,

TIR2BT — TIR1BT Positive
TIR1BT - MIRBT Negative
TIR1BT <245°K

Note: However these ranges may change from place to place and over time, user may work out the values
of their areas.
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Identification of Low/Medium/CB Clouds and Snow in RAPID

Satellite Data Ground Data

SWIR_ALBEDX
TIR1_BT.267
Enable @ 8
-~




Identification of Low/Medium/CB Clouds in RAPID

Satellite Data Ground Data

Base Layers Vectors

¥ Enable @B

Sat: INSAT3D IMAGER v

MOLiiwl RGB Composite v

Layer: Night Microphysics ~

14-06-2016 17:30 UTC ~

Time:

» Image Settings

~ Probe

e Point

M a

» Animation Control

» Contour

s (N
Search:

SIS Lo ] Lot )
Search:

User Preferences

Disclaimer Credits

[a][E]
(o]

Medium cloud

L embedded in CB
X "i-t. "

e~

Lat:44.94 Lon:73.84

TIR2 TIR1 BT DIFF:0.55 K
TIR1 MIR BT DIFF:43.97 K
TIR1 BT:223.78 K

SRR A oy
R LY s A % ]
RS s, D0 R~ A '
il RO PR TR R Lat:38.04 Lon:76.89
B Bhe 37,533- 0 B TIR2 TIR1 BT DIFF:-0.05K
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o A e TIR1 BT:258.74 K
‘. Sm
% Az .
WA A
74 o 53 M. F
2_93 *“'..- R % ..
“&\' ‘ i B
& e A o Lat:22.31 Lon:86.73 R
greyscale g k! ' § TIR2 TIR1 BT DIFF:1.63K et W

TIR1 MIR BT DIFF:-27.82 K h:
TIR1 BT:186.05 K .

T

Gamma:1,1,T =i as
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Identification of SNOW in RGB Imagery and RAPID

In day time micro physics RGB imagery Snow look like this

If Day-time Microphysics RGB is viewed and analyzed through RAPID, the Snow pixels value
lies in the following range,

VIS Albedo >35 %
SWIR Albedo <20 %
TIR1 260°K to 280 °K

In night time microphysics RGB imagery, Snow look like this.

If Night-time Microphysics RGB is viewed and analyzed through RAPID, the Snow pixel value
lies in the following range,

TIR2BT — TIR1BT Negative
TIR1BT - MIRBT Negative
TIR1BT 260°K to 290°K

Note: However these ranges may change from place to place and over time, user may work out the values
of their areas.
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Identification of SNOW in RGB Imagery and RAPID

J = 8 A
& <>
: APID @ |,%
+
S
Satellite Data Ground Data =
Base Layers Vectors v
™ Enable @
Sat: INSAT3D IMAGER v Lat:46.26 Lon:89.01
Product: VIS_ALBEDOA422
Y £
Layer: TIR1_BT:243.65 K
Time:
TZ:
» Image Settings 100 2OR
Swnx
v Probe AEQ
Type: 35S
— 28%
» Animation Control _0 o8
[=]
» Contour 60 88
Lon/Lat Search @ (3)23
Disclaimer Credits -
203 i >
greyscale
Gamma:1,1,1 < .
Ly -
I A J: " Lk T =
-} "‘ E:;" -=j" n.':h
- o
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Identification of SAND/DUST in RGB Imagery and RAPID

In day time micro physics RGB imagery Sand / Dust look like this

——

If Day-time Microphysics RGB is viewed and analyzed through RAPID, the Sand / Dust pixels
value lies in the following range,

Sand Dust
VIS Albedo 20% to 30% 20% to 30%
SWIR Albedo 40% to 70% 30% to 40%
TIR1 290°K to 320 °K | 275°K to 295 °K

In night time microphysics RGB imagery, Sand / Dust look like this.

If Night-time Microphysics RGB is viewed and analyzed through RAPID, the Sand / Dust pixel
value lies in the following range,

Sand Dust
TIR2BT — TIR1BT Negative Negative
TIR1BT - MIRBT Negative Negative
TIR1BT 280°K to 290°K | 275°K to 285°K

Note: However these ranges may change from place to place and over time, user may work out the values
of their areas.
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Identification of SAND/DUST in RGB Imagery and RAPID

Satellite Data

Ground Data

Base Layers Vectors

Enable @ B
Sat: INSAT3D IMAGER
LELIESY RGB Composite |
Layer:
Time:
Tz:

» Image Settings

+ Probe

Type:

—
Probe(Time Series) a

Day Microphysics Time Series Lat/Lon:26.97/72.01 (

300 56.09
250 46.74
—~~ m
S =
S, 200 37.39;
o [
O is0 28.04 >
[ -
9 o

m
<| 100 18.7 -
O
Soso 9.35 o
= =
_‘_M’“—’H\ ~—

0 0

14:00 16:00 18:00

(I

Time(Asia/Calcutta)
Number of valid values in time-series plot:79

Selected Time: 05-04-2017 15:30 IST
Lat/Lon: 26.97/72.01

VIS_ALBEDO(R):22.06 %
SWIR_ALBEDO(G):53.16 %
TIR1_BT(B):287.68 K

Status:Done

/.'x\ rea Hiaa Qs @yt
N7, INDIA METEOROLOGICAL DEPARTMENT

¢



Identification of SAND/DUST in RGB Imagery and RAPID

Ground Data

Satellite Data

Base Layers Vectors

Enable @ B
INSAT3D IMAGER
2{feYs(ieaill RGB Composite

(=\-TS8 Day Microphysics v

Time: 05-04-2017 15:30 IST +
TZ: Asia/Calcutta ~

» Image Settings

v Probe
Type: &

Probe(Transect)

Transect Plot of Day Microphysics

23 270.53
g .
O =22 1¢lat/Lon:26.88,72.71:
Q VIS_ALBEDO: 21.41
= SWIR_ALBEDO: 52.19
< TIR1_BT: 285.13
I 21 117.983
m ~—
—
>
20 41.67
27.13, 27.08, 27.03, 26.98, 26.93,
71.84 72.01 72.19 72.36 72.53

VIS_ALBEDO(R) % Latitude/Longitude

SWIR_ALBEDO(G) %
TIR1_BT(B) K
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Example of Dust DTMP and NTMP

SAT :INSAT-3D IMG 04-04-2015/16:00 GMT
Night Microphysics: TIR2_BT-TIR1_BT (R), TIR1_BT-MIR_BT (G), TIR1_ET (B)

SAT :INSAT-3D IMG -04-2015/04:00 GMT L1C Mercator 04-04-2015/21:30 IST

Day Microphysics: VIS_REFL (R), SWIR_REFL (G), JfIR1_BT (B) ’
04-04-2015/09:30 IST = s & " o .

L1C Mercator

Tashkent

Tibet
.
Kathmandu  ghytan

| Bangkok

L

Somalia
.

IMD/Delhi

IMD/Delhi

0 100 % O 60 % 203 323K

Day MP Night MP
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Example of Dust on 644/2015 over Rajhasthan

SAT :INSAT-30§MG 06-04-2015/14:00 GMT g
SAT :INSAT-3D IMG 06-04-2015/11:00 GMT g
Night Microphysi& TIR2_BT-TIR1_BT (R), TIRI_BT-MIR_BT (G), TIR1_BT (B)
Day Microphysics: VIS_REFL (R), SWIR_REFL (G), TIR1_BT (B) "é J
A = L1C Mercator 06-04-2015/19:30 IST - =
L1C Mercator 06-04-2015/16:30 IST

Isfahan
Isfahan ' : s % Vo
- v 4
Shiraz
Shiraz %

Riyadh

wy

somalia . otofhba,
s .

IMD/Delhi
-4 2K -4 6K 243 293K
IMD/Delhi

o 100 % 0O 60 % 203 323K

Day MP Night MP
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Dust storm over Rajasthan seen in DTMP on 19 05 2015 at 1100 TC

' & Satellite Images x Y Rapid x ‘ EJ Google

& www .rapid.imd.gov.in

Lat:25.737, Lon:Z2.5

Vectors Products

3DIMG

. v
s[Sladl R GE Composite ¥
3 Day Microphysics ¥
v

Time 19-05-2015 11:00 UTC ¥
UTC

plall e Series ~ [T

» Animation Control

O) 19 7118
(%) opady JIMS:D
) 0paay 3(aIsIAY

» Contour

Probe(Time Series)

Day Microphysics Time Series Lat/Lon:26.37/72.93

300 *———JW‘\ 41.17
)
zsof . H34.3 ¢
—~ PV WATS) |
o oY AN =
\o\_‘/ 200 \l PAv L el ! Whi27.44 =
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(] ! v {
& 1so ' | [ 20.58 '32
- i @
= 100 | ' 1:2015/05/19 11:00:
(Dl VIS_ALBEDO: 35.35
o % ‘ . N 15 SWIR_ALBEDO: 37.45
o ‘.‘ / S Y ‘.‘l [ "' o TIR1_BT: 2932.88
18 May 19 May
e e ———t. s
0™ 0
Time(UTC)

Number of valid values in time-series plot:87
Selected Time: 19-05-2015 11:00 UTC
Lat/Lon: 26.37/72.93

3DIMG Day Microphysics, India States, World Coastlines

& Rapid - Google Chrome
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ion of Dust Strom & Thunder strom

(19 MAY, 2015) observed From INSAT-3D(Day RGB)

t

Ima

An

o
(=3
1
«Q
(=4
2
n
—
(=
N
n
S
[}
=1

SAT :INSAT-3D IMG

Day Microphysics: VIS_REFL (R), SWIR_REFL (G), TIR1_BT (B)

19-05-2015/13:30 IST

L1C Mercator

Xinjiang




INSAT-3D Dust Detection

SAT ANSAT -0 NG 02-04-2015/04:00 CMT g
! Day Mucrophysics: VIS _REFL (R), SWIR_REFL (G), TIR1 BT (B)
Detection of Dust flow from i D E—— ¥
Arabian Peninsula to north India. -

| Tl 2
~ f‘ .

> K
HIE IMD/ Dethi %
INDIAN ° 100 % 0 60 % 203 323K (




DUST in NTMP Imagery

Legss
\,

‘«{Dust cloud over west China
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Dust Strom & Thunder Strom in West UP.
(22 April, 2017) observed From INSAT-3D(Day RGB)

Satellite Data | Ground Data

Base Layers Vectors

Enable (@) @

Sat: INSAT3D IMAGER v
LTl RGB Composite ¥
[\ Day Microphysics ¥

- 22-04-2017 17:00 IST ¥
TZ: Asia/Calcutta v

y Image Settings

v Probe

Toe: IR @
» Animation Control
y Contour

e S [ O @
Lon/Lat Search: @‘ a

User Preferences
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Dust Strom & Thunder strom in West UP Time series plot
(22 April, 2017) observed From INSAT-3D(Day RGB)

Probe(Time Series) n

Day Microphysics Time Series Lat/Lon:29.03/77.85 &

300 t 56.43
250 t 47.02
- 0
m}o 200 : 37.62 E
o] e
QO 150 - | L - 2821 D
g 2017/04/22 17:00:
&: 1001—| VIS_ALBEDO: 71.62
| SWIR_ALBEDO: 57.65
v sol— TIR1_BT: 217.29 5
= ‘ S
0 0
22 Apr 23 Apr
m  vemm— Y, —[ﬂ
|
Time(Asia/Calcutta)

Number of valid values in time-series plot:76
Selected Time: 22-04-2017 17:00 IST
Lat/Lon: 29.03/77.85

VIS_ALBEDO(R):71.62 %
SWIR_ALBEDO(G):57.65 %
TIR1_BT(B):217.29 K

Status:Done

‘ Save Time Series »
)

1
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Product:

Layer:

Probe(Transect) .

Transect Plot of Day Microphysics
70 323.7

WM H
60 : ;»f,}‘] (N\‘ 2758
/1 f a %”ij
fl 4 .|
il 227
= W o Py Tkl 22789
g A i x&
o ‘ ‘ 17998
a 179.98
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2 84.1
>
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”'\__,_——J' %
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i Latitude/Longitude
VIS_ALBEDO(R) %
SWIR_ALBEDO(G) %
TIR1_BT(B) K
Status:Done

Route Transect view Day Microphysics(Aviation Purpose)
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Area of CB Cloud Area of CB Cloud to be calculate by
selecting Aerodromes in Open Street Map base layer:

A s =
;Jx4i¢:wu R ‘4‘ P I D !

Satellite Data

¥ Enable &8

Sat: INSAT3D IMAGER v
Product:
Layer: Day Microphysics

Time:

CB Cell

area \

<a HiasAa ==t fS-rer =
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CB Cloud Distance from Aerodrome by selecting Aerodromes
in Open Street Map base layer:

e
sec: ([ NN © ©
i EEES e
Jser Preferences

Ta e fAs=r e s
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Aerosol Optical Depth (AOD)

Aerosols are fine suspended particles like dust or haze in the atmosphere. These
particles affect sunlight by scattering or absorbing. The measure of extinction of

solar radiation caused by these aerosols is termed as Aerosol Optical Depth
(AOD).

INSAT 3D measures the Top of the Atmosphere (TOA) radiance in the 6 channels
(1 Visible, 3 infrared, 2 Thermal Infrared). Primarily visible channel (052-0.72 pm) is
sensitive to the aerosol scattering.

The AOD retrieval is carried out in three steps i.e.

1. Cloud Masking and
2. Estimation of surface reflectance by compositing the visible radiance

3. Using this surface reflectance and visible radiance the optical depth is retrieved

Output Description

The Aerosol Optical Depth parameter is retrieved at 650nm at resolution 4km for
cloud free pixels, both over land and ocean. This is obtained at the frequency of 30
minutes for the domain of 81.04°S - 81.04°N and 0.84°E -163.15°E during 0530 UTC
to 0830 UTC. It is a dimensionless number which varies from 0 to 1 with the

accuracy of 15%.
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AOD

Point Time Series Transect

Satellite Data

B Enable ® @
_ g s oot
® g
B Enable © @ . product: [ETTTETE
. . e DT
Time

T

Probe(Time Series)

Lon/Lat Search:

Disclaimer  Credits
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AOD

oo
{Lr

C ) | ® www.rapidimd.gov.n a

" Apps g Free Hotmail [) RAMMB: Cumulus Bz [ f¢ https//mailirsgovir G Google M Storm Report-2014 - |ETab Other bookmarks
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Satellite Data
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Enable(©) @
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[\ Acrosol Optical Depth v ,
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Image Settings

v Probe
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Time series Plot of VIS Count
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Time series Plot of 15 Sep 2016 UP Rain - Nowcasting
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Time series Plot of 15 Sep 2016 UP Rain - Nowcasting
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Heavy Rainfall in Jodhpur 9-11 August 2016(DMP)
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Time series plot of IMSRA at 25.99/87.42 and RAPID
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Time series of HE Rain rate of 28/04/2015 of 0500UTC over
East UP
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Satellite CTBT and Rainfall estimation (IMR) Over Delhi

Region during 26 Jan 2017
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