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1. Introduction

TheINSAT-3D andits repeat mission INSABDR are the geostationaagvanceaneteorological
satellitesfrom ISRO to fulfill the demand of the meteorological data over Indian subcontinent as
well assurrounding areasovering ful-disc ofEarthvisible from thegeostationaryrbit. Both of

these seellites have Sounderpayloadsthat makes observation in 18 infrared channels (plus a
visible channel for daytime cloud identification) and provide atmosphengeratureand
humidity profilesat 40fixed pressure level®roper validation of the sate#itproducts is very
important activity to remove the biases in the retrieval and improve the product quality. Validation
at regular time interval is also important to monitor the product quality and make necessary
corrections, if requiredThe India Meteorlmgical Department (IMD) has several stations where
radiosonde/GPSonde observations are made to measure atmospheric temperature and humidity
profiles. However, these observations are mostly located over Indian landmass and operates at
fixed time, 0 and 2 GMT, to provide global synoptic observations of upper atmosphere. Due to
large variability in near surface temperature and humidity, these observations are not very ideal
for calibration and validation exercisédoreover, these observations may not ca exactly

with the satellite overpass and will not be able to provide a complete diurnal beAalealicated
ship-cruise is an alternative to provide such observations over uniform and less variable ocean
areas, but they are very expensive. Such ohtiens over a small island can serve as an ideal
location as it can provide a uniform and less variable background for calibration and validation.

Therefore, m order to validate the temperature and humidity profiles, a validation canwasyn
planned and carried ouat the calibratiorvalidation site of ISRO locatedat Kavaratti,
Lakshadweep during-52 Decembe2016.Location of Kavaratti is 72.6&, 10.5TN as shown
in Figurel (a) and (b).In this campaign severalPisharortySonde observations were made
coinciding with the satellite observations at different time of thetdasalidate the temperature
and humidity profiles.The presentreport presest the validation resultsusing collocated
observations taken during thampagn.

Kavaratti being on the tropical location is overcast most of the time. As infrared observations from
Sounder are completely obscured by cloud, it can not provide information on temperature and
humidity profiles in the atmospheric column in presendé®tloud. Therefore, we have carefully
chosen the time of the radiosonde launches so that the sky is clear during satellite observation over
Kavaratti. This was decided based on the VIS and TIR images from INSAT3D and INSAT 3DR
Imagers around Kavarattis well as visual inspection of the sky immediately befor@itearorty

-sonde launch. Since INSA3ID and INSATF3DR operates in staggered mode at 15 minute
interval, we have made tried to adjust the launch time such that collocation from both tliesatelli

is available within the collocation criteria.

We have also tried to collocate operational international satellite mission that provide high quality
hyperspectral sounding observations in order to use tRistarortysonde measurements for
inter-satelite calibration under GSICS and also for inrsatellite validatio of the atmospheric
profiles. The AquaAlRS makes observations over Kavaratti around 01:30 noofiigid,
whereas the MeteopASI make observations at 09:30 morning/evening. Apart fromthi@ee is

another reason for chosing a morning and noon ascent as this provides two contrasting profiles of
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temperature and humidity in the atmosphere. HisbarortySonde observations provide with the
temperature and humidity profiles at very high vaitieesolution, and that is an advantage to
precisely collocate satellite derived profiles at any given pressure levels, especially at finer vertical
levels of hyperspectral sounder.
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Fig.1: (a) Location of th&avarattiislandon mapand(b) INSAT-3DRIR TIR1 Image (21:4510Dec16)
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Fig.2(a): Cloud conditions over Kavaratti island (white dot in the middle) in INSBTIR1 images for
various Pisharotysonde ascent
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Fig.2(b): Cloud conditions over Kavaratti island (white dot in the midaiéNSAT3DR TIR1 images for
various Pisharotysonde ascent

Another aspect considered in the validation campaign was to make use of clear sky conditions.
This is due to the fact that the infrared observations are obscured by the presence of clouds,
therdore, presence of even a small piece of cloud in the-tiEMew of the infrared sensor would
contaminate the observation. This make the atmospheric profile measurement from an infrared
sounder impossible or erroneous. We used INSPI3DR high resolutio TIR1 and VIS
imageries prior to the Pisharorspnde ascent to find out a probable clear sky time window. Again,
prior to theballoon ascent a visual inspection is carried out for the clear sky conditions just above
the Kavaratti island. If significanta@ud presence exists immediately before the ascent, the planned
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ascent is postponed/cancelled. Fig.1(a) and Fig.2(b) shows the cloud conditions during the various
ascents as observed from the INSBD and 3DR Imager TIR1 channel.

2. Collocated dataset

All collocations of the INSAT3D and INSAT3DR were performed with 25 km collocation
distance and 3@ni n u ¢okosation time. We were able to getaal of 12 PisharortySonde
profiles during this campaign matching these collocation critdf@ INSAT-3D there were 11
collocated profileswhereas, a total & collocated profilesbtainedfor the INSAT-3DR. List of
these collocated profiles s inferred from Tablel (for INSAT-3D) and Table2 (for INSAT-
3DR). These profile numbers will be in teemesequenceén all the following plots.

Tablel: Collocated INSATD files with Radiosonde

Profile INSAT-3D file Radiosonde | INSAT-3D Time
number release time time diff.
(mins)
1 3DSND_07DEC2016 1200 L2B SA1.l  12:55:10 12:47:41 7
2 3DSND_08DEC2016 0900 L2B SAl.l  10:02:27 09:47:40 15
3 3DSND_08DEC2016 1200 L2B SAl.l  12:36:52 12:47:41 11
4 3DSND_09DEC2016 0600 L2B SAl.l  06:56:44 06:47:40 9
5 3DSND_09DEC2016 0900 L2B _SAl.l  09:42:29 09:47:40 5
6 3DSND_09DEC2016 1300 L2B SA1l.l  13:43:40 13:47:4 4
7 3DSND_10DEC2016 0600 L2B SA1l.l  06:53:54 06:47:33 6
8 3DSND_10DEC2016 1200 L2B SA1l.l  12:27:28 12:47:40 20
9 3DSND_10DEC2016 2100 L2B_SALl.K 21:54:44 21:47:37 7
10 3DSND_11DEC2016 0900 L2B _SAl.l  09:24:40 09:47:40 23
11 3DSND_11DEC2016 1300 L2B_SALl.K 13:51:53 13:47:41 4

Table2: Collocated INSABDR files with Radiosonde

Profile INSAT-3DR file Radiosonde | INSAT-3DR | Time
number release time time diff.
(mins)
1 3RSND_08DEC2016 0930_L2B SALl.| 10:02:27 10:17:35 15
2 3RSND_08DEC2016 1530 L2B SA1.l 16:32:41 16:17:35 15
3 3RSND_09DEC2016 0630 _L2B_SA1.l 06:56:44 07:17:36 21
4 3RSND_09DEC2016 0830_L2B SALl.| 09:42:29 09:17:35 25
5 3RSND_09DEC2016 1230 L2B_SA1.l 13:43:40 13:17:35 26
6 3RSND_10DEC2016 0630_L2B SALl.| 06:53:54 07:17:35 24
7 3RSND_10DEC2016 2130 L2B SA1.l 21:54:44 22:17:37 23
8 3RSND_11DEC2016 0830 _L2B SA1.l 09:24:40 09:17:35 7
9 3RSND_11DEC2016 1330 _L2B_SA1.l 13:51:53 14:17:35 26




3. Analysis of Pisharorty -Sonde Profiles

The Figure3 shows allthe Pisharortysondetemperature and humidity profiles plotted together.
This figure shows variability among different profiles. It may be noted that the variability in the
temperature profiles is very small, which is typical of the maritime environment. dovlesre

is largevariability in the humidity profiles varying from different time of the day as well as on
different daysThis figure also shows that there is a need to make such observations over a longer
duration of time, typically over a year to cayg the larger variability in temperature as well as
humidity profiles. The present pilot phase of the validation campaign provides a beginning of a
detailed validation strategy for present as well as the future Indian satellites.

100. 100.
200. 200.
300. L 300. 1
—~ [
& 400. LS 400.
< |
S '
© 500 t ©500
3 Fa
? 600 L 7 600
| e
[ -
a a
700. L 700. 4
800. 800. 1
900. 900,
1000. \ 1000. —
180. 200. 220. 240. 260. 280. 300. 0. 20. 40. 60. 80. 100.
Temperature(K) Humidity (%)
€Y (b)

Fig.3: PisharortySonde measured (8mperaturgorofiles and(a) humidity Profiles



4. Validation Results
4.1.Individual Profiles

In this section we have madecomparson of individual temperature and humidity proSle
measured from thé”isharotySonde with that obtained from INSABD and INSAT3DR
Sounder

Figure4(a) shows the INSAT3D individual temperature profiles and Figut@) shows the
individual mixing ratio profilesrom the matchup datd@here is a good match in the temperature
profiles, whereas, the humidity profiles show little eestimation in the INSAT3D Sounder
retrieved humidity. The INSABD Sounder does not shawe finestructure of the vertical
humidity profiles, which is due to the fact that the INSBD Sounder provides humidity profiles
from 3 WV channels having broad weighting function, thereby, providing much smooth humidity
profile in the vertical.

Figures-5(a-b) show the comparison of temperature and humidity profiles of INSBR,
respectively, with that obtained from the Pishai®bondelt is clear thathough thdNSAT-3DR
temperature profiles are closely matching withRieharotySonde profiles, thhumidity retrieved

from INSAT-3DR are little more oveestimated as compared to that of INSBD. This is due to

the fact that the RT model dependent bias corrections are still required to be applied on the INSAT
3DR observations during retrieval prodegs The validation exercise will be carried out again
once the new version of data is ready and processed.



Fig.4(a): INSAT-3D Temperature Profiles collocated with Radiosonde at Kavaratti










































