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It is my great pleasure to com-
municate this latest issue of
E-Megha to the Members of IM-
SA. Since its formation in 1980,
IMSA has been actively involved
in popularization of the science
of weather and climate; and the
present IMSA committee is also
committed to this glorious tradi-
tion. The year 2019 was a special
year with unusual and interesting
Meteorological events. The Mon-
soon season of 2019 was very
unusual in the sense that, even
with an impending unfavourable
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July, the alindia seasonal
Monsoon rains ended up at
968 mm that is 10% above
normal. This was the largest
seasonal rainfall in last 25
years.

The year 2019 also wit-
nessed a number of tropical
cyclones. At the time of
writing of these lines, the
North Indian ocean experi-
enced 5 cyclonic storms,
out of which 4 storms were
very severe cyclones and 1
super cyclone. The super
cyclone Kyarr was the first

't is al so the fgupersytlionetid tHdBrabi- (
the reliabl e r eca sedislastieyeprs and i
1960) « that two WESEENCETPRIeS! post
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ENSO condition, and after hav-
ing experienced below normal
monsoon rainfall till last week of
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(since the reliable records
began in 1960) that two
cyclones: Kyarr and Maha
were active over the same
time over the Arabain sea.
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T h e 2.0
season was special be-
cause it broke many
rules, and battled
many

These extraordinary Me-
teorological events prove
that the nature never
cease to amaze us; and
gh%reniscample scope for
research and discoveries
fRat need to be done to
understand the bizarre
puzzles that nature keeps
showing to us. It also re-
minds us that the scene
of Meteorology and cli-
mate will remain interest-
ing and exciting for many
generations to come.
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Secretaryodos Report

= | The Ahmeda-

| bad Chapter of
Indian Meteoro-
logical Society
(IMS) is one of
the most active
chapters, which
regularly  con-
ducts  various

$08 3AT EE ALMEEUE for
researchers, ed- 53189 on October 23, 2

sanjib_deb@sac.isro.gov.in UcAors and Campus, Ahmedabad. The speaker of this
most  Im- event was Dr. Arvind K Srivastava from India

portantly for students. On b.ehalf of IM.S Ah- Meteorological Department (IMD), Pune.
medabad Chapter executive committee, | goh the lectures were attended by many stu-
thank members for their active participation  gents research trainee and scientists of SAC
at various activities conducted by this chapter. 4 Physical Research Laboratory (PRL), Ah-
The strength of any society are its members, aqahad along with the members of this soci-
their knowledge, their expertise and experi- ety. Like every year, World Meteorological
ences, which IMSA has efficiently used while Day program was organised by the society at
conducting various events in the field of satel- \/i..am Sarabhai Space Exhibition (VSSE),
lite meteorology and climatology. IMSA is Space Applications Centre (SAC), Ahmeda-
also actively participating with various other 54 on March 23, 2019 by organizing a quiz
local scientific societies like Indian Society of competition among college students and a
Remote Sensing (ISRS), Indian National Car- public lecture on AREart

tographic Association (INCA) and Indian o by Anurag Kandya, Asst. Professor from
Society of Geomatics (ISG) and thereby, is pgq4it Dindyal Petroleum  University
benefitted in conducting various activities (PDPU). To encourage the students to learn

Wher.e scientific and _technical _cooperfation IS 3pout the monsoon season, a photography
required. We would like to continue thispro- - o 1t est AMonsoon throu g

cess and utilize the expertise available from organized. Recently a tree plantation drive

other _Societies/Chapters for the maximum . ~c ~arried out at new Bopal campus of Space
benefit to researchers and students. Applications Centre (SAC), ISRO.
IMSA " celebrated International Ozone Day the gociety has planned many activities dur-

2018 by organizing a public lecture on nq the current year. This includes (1) to con-
AROZONE: Past, Presenty,ansdoubUdvdht’ ® Oceléblate Xkrfi €
Applications Centre, Bopal Campus, Ahmed-  garaphaj Birth Centenary; (2) to conduct Prof
abad on September 14, 2018. The speaker of gaish phawan Lecture 2019; (3) to conduct
this event was Prof. S. Ramachandran from Monsoon Lecture 2019 at the end of mon-
Physical Research Laboratory (PRL), Ahmeda—Soon 2019; (4) to celebrate World Meteoro-
bad. The society had organized a yearly Mon- logical Day 2020. | am sure members would
soon lecture on the bLRBY Cpartflipatedih 2Various Y 4Bifies

Monsoon Rainfall (ISMR) and associated fea- nanned and fulfill the goals and objectives of
tures during southwest monsoon Season e Society.
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Editorial Column

Itisfamouslysaidthéome people feel the rain, .olhbeers ju

guote expresses the essence of the IMSA community. IMSA endeavors not only to inform

the scientific and technical developments in the field of meteorology and related sciences, but
also to inculcate the passion for connecting to nature and environment. To support this cause,

we are very happy to bring before you this Monsoon Issddegfa, which amalgamates a

medley of research articles, scientific news, creativity and student participation. We present
couple of notes on analysis and wiapf Monsoon 2019. In this issue we bring before you,

the technical det ai | s o1 WeHae alsolinBllRi€@IGame interc at t e
esting articles on diverse topics such as Marine Pollution, Doppler Weather radar, City scale
thermal variability and Artficial intelligence in Weather Forecasting. Along with the scientific
details, creative ideas, travelogue also form an important feativVegh&

We feel very delighted to inform you all that we have introduced a student sectideghat

which showcases the talent and enthusiasm of our future policy makers . We request your
active participation with educative, informative and also entertaining contributions for your
own Newsletter. You are most welcome to reacheusegha.imsa@gmail.com

Your contributions may follow but not limited to the themes elaborated in the Call for Arti-
cles. To galvanize all of us, we have an elementary quiz , whose answers are hidden somewhere
in this issue. Hope you enjoy reading , pondering and munching over this issue of

E-Meghalll
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COLLAGE OF IMSA ACTIVITIES
2018-2019

Ozone please
come back!

‘PJ

Prepared By Suchandra AICh Bhowmlck
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Progress of monsoon 2019

This yearos |Indian Monsoon PBe8Bs8Simoh Rainfall (.1 MSR)
(June to September) was predicted by IMD on 15 April babysimon@gmail.com
as foll ows; ARai nf al l is |likel'y to be 96% of the Long Pe

od Average (LP88 cm) with a model error of £ 5. IMD
also predicted the onset of monsoon over Kerala will
take place on June 6th (with error margin of £ 5 days).
The private agency SKYMET made a prediction of ong

over Kerala on June 4 (with an error margin of2+/ ) O
days). However, the onset date as predicted by sate] A K| ik R

data (SAC/ISRO/ MOSDAC Site) was June 7 (with arj

This is the secon@ fhLghestiySepiember
rainfall (152% o flEEe PR At (et

(165% of LPA). Thii : ‘

from Rajasthan t gkl p’l aceiver st e
on 09 October onl /(aj/;eoo
of Jpemg od aver agd| £ 0t HE 7 Se s T e
the rainfall rece|lbyed he/2>019
season is the hi gpest—sea-seona |—a.r‘.f—ull
r

| UV

eceived Dbystihe ‘cpuni obur s waneaPhavea e Bhwaras K wﬂu?q

ACTUAL

167 e NORMAL: 1961010
error margin of +/2 days). The actual onset data ove} *
Kerala was declared by IMD on 8th June 2019. Satellft’ '
derived onset of monsoon over Kerala was on dot rr
2017 (May 30) & 2018 (May 29). 4|
The 2019 southwest monsoon season came to an g, |
with above normal seasonal (June to September) rainfh , .
Quantitatively monsoon seasonal rainfall was 110% p', lu
its Long Period Average, which is 88 cm. In spite of laje
monsoon onset and large deficient rainfall during th
month of June, the seasonal rainfall ended in above ngr
mal. Monsoon rainfall during July, August and Septe
ber were 105%, 115% and 152% of its Long Period Av-

erage respectively. This is the second highest Septembeéng phenomenon whose positive phase is associated with higher
rainfall (152% of LPA), after 1917 (165% of LPA). This monsoon rainfall in India. The positive 10D, in which the west-
year withdrawal from Rajasthan took place very late onern basin of the Indian Ocean warms up anomalously relative to
09 October only. After 1994, (110% of |greyiod aver- the East, hasoincided with a productive Sodfflest monsoon

age, or the LPA), the rainfall received during the 2019 in the past. The indication of Positive IOD started coming by
season is the highest seasonal rainfall received by théniddle July, and monsoon rain was excess in August and Sep-
country as a whole. tember.

Experts have credited the role of the Indian Ocean Di- The heaviest monsoon rains to lash India in 25 Years have killed
pole (1 OD) for the r evi vamoretan 1606 @eople asingesune. dune to Sedtembeti rainfal E
Ni o of the I ndian Ocean 6 hasalregdy deliverecal0% raoze thanbp Year averagara r m-
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Indian Summer Monsoon Rainfall: Prediction for
2019

Dr. Sukanta Kumar Das

A _ ‘ sukanta@sac.isro.gov.in
The prediction of Indian summer monsoon rainfall

(ISMR) is attempted by weather research community
worldwide every year. The major challenge in the pre-
diction of ISMR is to capture the spatial and temporal

variability of rainfall during June through September. . _ [
various applications of satellite observations

(atmosphere and land surface) on ISMR in re-

The de’l ams I n M O N S82eN gnghoperagnp) raods, f seasogalprefiic-

’ . . tion system has been setup at Space Applica- . |
initial sl ow pr ogds€meSsAc) Atfhedabhd. TheSortiic- | N
deficit rainfall tgngyenhasheennghde ogemtional onglSd m a

q ; | q through the web platfprm of MOSDAC. End of
ur 1 n gJ uJ wn € BU L abor (Fﬂ)g validatibh 'had/ been conducted

August the mons O Oemeryygar® mepswe Beghodel@ragiation skiy e

received excess ol dbddhCden mubn ihe ndisbne T

C ORIl t L. The ext rognea@nerationgsatelite obgerlatibns. Ites @ e N t
: optinyous evolvipg Rregess of the prediction
al so lncreased @yg:erg t\:) improv i@ ?Iéell of pfed ti§’1 Otear

previous monsoon dfte€yeurl S .
The prediction of ISMR has been generated

through the 58nember ensemble CAM model
Though the large scale features of the event are replsimulation. Community Atmosphere Model
cated every year in a very similar manner over IndiaffCAM) is the atmospheric component of the
landmass and causes 75% of annual rainfall over thestateof-art coupled climate model CESM
country, the large intemnual and intr&easonal vari-  (Community Earth System Model) developed by
aions in rainfal are yet to have sgnificant ills in NCAR. The model has been implemented,
model prediction. Satellite observations play an im-tested and finuned to the Indian climatic

portant role in predicting ISMR. To demonstrate conditions.
Contd.

Seasonal Prediction of ISMR 2019

CAM Predicted Seasonal Rainfall (JJAS 2019) May Phase CAM Predicted Seasonal Rainfall (JJAS 2019) June Phase

Latitude
Latitude

(3 e ae 90°€ 10 3

iﬂngllude

13
Longitude

May Phase of Prediction June Phase of Prediction (Updated)
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Daily Evolution of AIR over I ndian | andmass and four maj c

of India during June to Septemberof&fllthat suggest, ISM

_— Rainfall over the: country

sis] e O o as a whole is likely to be
s} i% /—/\'/ ™ e V below normal rwith  92%
' (81.8 cm) of +Alndia
| =4
<
E

Rainfall (AIR) of long term
mean. The monthly pre-
dicted AIRs are 10.3 cm
(57%), 28.7 cm (102%),
26.3 cm (104%) and .16.5
cm (95%) for the months
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Rainfall (mm)
]

oo il =% = of June to September re-
=0 B 5 spectively. The spatial dis-
" e Ay e e \/\/\w“ tribution of the predicted
I - ISMR can be seen in the
o - figure below. The contrast
] —— \v‘f‘\/&a\w\_/\,\ p— of rain maxima and mini-
s0] - /H/“‘ s E AN o < ma along east and west
. e . part of India can be seen
5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 . . . . .
JUN JuL AUG SEP in the prediction which is

The experiment for the prediction of ISMR is carried in several a typical Sceyall of possi-
phases during April to September. The first phase of prediction®/® drought that has been predicted by the model.
has been issued in April using the latest atmospheric and oceaf-U"ther. the temporal distribution of AIR over Indian

ic surface conditions. The prediction has been updated onl@ndmass and its four major zones of India suggest a
monthly basis using updated meteorological parameters observdtpSSible temporal shift of monsoon that may lead ex-
by satellite. The ensemble mean prediction has been generatdgnded rainfall through Septemi@ctober. We have
from a large number of simulations (typically 50) called ensem@/ready experienced the late arrival of monsoon with
ble members. Each ensemble member has been started with dfft® ©nSet occuring at Kerala on June 8, 2019.

ferent initial conditions and searface boundary conditions. An ~ The prediction has been updated in the last week of
improved bias correction technique has been applied to theMay using the updated atmospheric and oceanic sur-
model to eliminate the rainfall bias in the prediction system. A face conditions. The prediction over Central part of
probabilistic approach has been adopted to generate the ensertidia gets improved. However, the overall rainfall pat-

ble prediction from the 50 members of identical model simula-tern remains same. The updated forecast suggests that
tions. the ISMR over the country as a whole is likely to be

The first phase of prediction has been made during the last weeRe!OW normal with: 94% (83.0%6HI) of Jitlia Rain-
fall (AIR) of long term mean. The

monthly predicted AIRs are 12.6 cm

Validation of June Prediction of ISMR 2019 (70%), 28.3 cm (101%), 24.6 cm (97%)
and 19.9 cm (114%) for the months of

TRMM-3B42 Observed Monthly Rainfall (June 2019) CAM Predicted Monthly Rainfall (June 2019) June Phase June to Sept_emper respectively. The
‘ . , month end validation for June has also

.| been conducted. The satellite merged
[ product of TRMM has been used as the
| observation. The two rain maxima over
| extreme eastern part of India and over
“| Western Ghats can be seen in both the
“ | observation and predicted rainfall for
*| the month of June. Further, the low rain
*| over central India and the dry condition
=lover western part viz. Rajasthan and
Guijarat was also captured by the ensem-
ble prediction system. The prediction of
ISMR, validation and further details on
. |the ISMR and its prediction system are
o . | disseminated through MOSDAC web
“ | portal. Weekly and monthly updates for

Latitude

(3 ' e

I.ongitudé Longitude

the upcoming monsoon will be updated
in time.
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Satellite based rainfall for Monsoon 2019

Aman Wahid Khan* and Dr. R. M. Gairola

/- INSAT-3D IMG IMG TIR1 10.8 um

e T st - amanwk@sac.isro.gov.in
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INSAT-3D IMC Merged
Subdivision Rainfall Map
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The summer Monsoon rainfall estimation has
been evaluated using modified INSAT Multi
Spectral Rainfall Algorithm (IMSRA; IMC) for o
Large Excess [60% or more|
Excess [20% 10 59%]
The rainfall map gen e :gﬂjgjﬁjn'ﬂf_-;;;j;jﬁ;%] f
shows that 22 met eof il g tear s
sudbi vi si ons recgived | ar-gwe 6

- - (a) Small figures indicate getrieved rainfall {mm),
excess r-dAil Nj Si DogGdgeuemmm

{¢) Percentage Departures of rainfall are shown in brackets

received excess rainfalll and 2
sudbi vi si ons had nor mal

rainfall Wi t h TF&M%I@BPZ f%r &etorogrgph% regions; (iii) The global bias

climatol ogi c al coréctién® bppe@uSngla secdedree polynomial equa-
rainfal l of | a t'§nlof thegprm (Gai I@et@l.rZOé&_Mahesh et al. 2017). The
rainfall estimated by this IR based technique has been merged
with around 3500 IMBBurface Rain gauge (SRG) stations
2019 Monsoon period (01 Juiie30 October over India. The rainfall map generated using Geographic In-
2019). The modified version incorporates a formation System (GIS) tools shows that 22 meteorological
threetier correction scheme to the parent subdivisions received large excess rain, l12ligstons re-
IMSRA algorithm: (i) Global calibration bias ceived excess rainfall and 2-@wvisions had normal rainfall
correction designed on the basis of comparisonwith respect to climatological averaged rainfall of last 50 years.
with TRMM-3B42 daily average rain; (ii) Clima- The Indian region received overall large excess rainfall during
tological ratio bias between IMSRA and the 2019 monsoon season.

iwe often hear of bad weather, but in real i trymybebadfove at h
farmers or crops, but for man all kinds are good. Sunshine is delicious, rain is refreshing, wind bracBegisAspRaskin is exhil

says, "There is really no such thing as bad weather, only different kinds of good weather." ~John Lubbeuk|_IfRet82ion," The
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Scatsat : | SRO6s | at est contri bu
international tandem scatterometer missions

Ocean Surface Vector Wind (OSVW) is treated as one of the

major parameters in the list of essential climate variablep\phhisek Chakraborty*, Atul Kumar Varma
(ECVs). OSVW plays a pivotal role in offshore as well as .

coastal processing such as upwelling, heat and momentu@rnd RaJ Kumar
transfer at the aBea interface, evolution of oceanic mixed
layer, ocean wave and current formation and-gavent in-
teraction, bi@yeechemical transport in the ocean, coupling of
ocean and atmosphere resulting in tropical and ‘erpeal
disturbances etc. The OSVW is the primary input for the nu- 8cat5at—7: ‘Viewin.ggeomet’c#
merical ocean circulation and wave models for generatin
ocean state forecast and for climate related processes. Pre
tion of storm surges and cyclone tracks essentially need t
accurate information of OSVW. Improvement of the weather|
forecast from Numerical Weather Prediction (NWP) models
depends on vector wind observations through data assimil
tion.

abhisek1984@sac.isro.gov.in

Scatterometer obser
satellite have revo
l ook at weat her eve
i ndi spensabl e for \
and are being used |i
prediction centres

For the last four decades, synoptic scale observations of OSvVW
over the global oceans are operationally available from varipus
international spaagorne scatterometer missions. In the tan
dem scatterometer missions, the contribution from India
Space Research Organization (ISRO) started with the sucdess-
ful launch of Oceansat Scatterometer (OSCAT) in Septem|
ber 2009. The OSCAT continued to provide valuable info
mation of OSVW until February 2014 when a major powe
failure ceased the mission. Scdtsatith a dedicated scat-
terometer payload, as a follomw mission to Oceansat was
launched on 26 September 2016 to provide continuity serviges
of OSVW measurement capability.

Being a followon mission it inherits the design of OSCAT,
hence operates in Kiand with 13.53GHz central frequency
and having a pencil beam design comprising of two beams w completion of the CAL/VAL phase the mission entered
incidence angles of 48nd 57 with HH and VV polarization into operational phase from 21 April 2017. The present
respectively. With a swath width of 1800 km this instrumer version of Scatsatdata products is V1.1.3 which is oper-
covered 90% of the earthos atonalsince 20 March 2018.

Post launch, the instrument had undergone calibration an The operational products from Scafisanclude four
validation phase during which sensor stability monitoring, fin different types of data viz. LeiBl (L1B), LeveA
tuning of algorithms has taken place. Since launch, as the s (L2A), Leve?B (L2B), Levd Sigma0 (L3S) and Wind
sor is providing very high quality observations without ar (L3W). The detailed specifications of the data are given
glitch, confidence on the instrument performance led to thiin the adjacent table. Apart from operational data prod-
early public release of wind products through MOSDAC ucts, value added (Ledlproducts are also being gener-
(www.mosdac.gov.in) and NRSC (www.nrsc.gov.in) as a Eated. These products are produced and hosted by
version on 22 October 2016. Subsequently after succes:

.
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