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| am honored to pen the foreword for the monsoon issueMddha. Reflecting on the weather events
of 2023 reveals a global tapestry of meteorological ch&tiogghts, soaring ocean temperatures,
heatwaves, wildfires, and other extreme phenomena. While in India , the monsoon held its course and

remained normal for the season, its distribution in spatial and temporal scale was significantly skewed.

In Ahmedabad too, bouts of unseasonal rainfall captured our attention, sparking both interest and con-
cern. These events, beyond mere anomalies, carry the weight of impacting lives and property. It is impel

tive that we delve into the causes with a keen scientific eye.

As a scientific community, our commitment echoes in building awareness and fostering interest in sus
tainable solutions. In alignment with the recent G20 Summit, which underscored the urgency of disaster
risk reduction and transitioning to cleaner energy, let us collectively rally for a sustainable future. Togeth
er, let's embrace the responsibility bestowed upon us to protect our environment and pave the way for

resilient tomorrow.
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sanjib4@sac.isro.gov.in

The Ahmedabad Chapter of Indian Meteorological SocietyABJ$s a very active chapter which organises various
outreach programs at regular intervals for creating awareness related to the field of Meteorology and allied science
school/college students, researchers and educators.

The qualified and active members of this society are contributing immensely for conducting various events in the fi
of satellite meteorology and climatology in and around Ahmedabad. The society is also actively participating w
various other local scientific societies like Indian Society of Remote Sensing (ISRS), Indian National Cartograp!
Association (INCA) and Indian Society of Geomatics (ISG) and thereby, benefitted in conducting various activitie
where scientific and technical cooperation is required.

Since the release of the last issuelégha, IMSAC organized various events during the last six months. During
Monsoon 2023, the society organised fAmonsoon poem
numbers of entries were received. To celebrate reatof INSABD meteorological satellite in orbit, the society
organized two special lectures on 26th July 2023 by two eminent scientists who were involved in successful realiz
of the satellite. In this contest, Shri K N Mankadsé&igntist, Space Applications Centre (SAC) delivered the lecture
on the topi c -BDWekRaylogdExpérientesl &4 Thallenges" along with Dr C M Kishtawal, Ex
scientist, SAC, who delivered the lecture on "Applications of IBSAT f or Soci et al benefit
very informative and attended by many society members and students. Together with the other scientific societies,
National Remote Sensing Day was celebrated on August 12, 2023 at Sardar Patel Memorial, Karamsad. On
occasion a popular lecture énl ndi an Space Capabilities: March tow
delivered byhri Nilesh M Desai, Director, SAC, ISRO, Ahmedabad. This event was a huge success and around 15
students and 50 faculty members were benefited by this talk. The World Ozan228ywas celebrated on 15
September2023 by organizing a popular lecture on "Ozone Layer and Climate Change: Interlinked by Science at
Optimism". This lecture was delivered by Dr. Harish Gadhavi, Associate Professor, Physical Resea
LaboratoryAhmedabad. This event was very well organized and around 100 society members and students workin
SAC were benefited by this lecture. During the visit of Dr. Awdhesh K Sharma, Products Area Lead of Soundin
NOAA/NESDIS, USA at SAC Ahmedabad, on 22 November 2023, society organized a special lecture on the toy
"NOAA/NESDIS Products and Services Updates and Future PtgnBt A K Sharma, for the benefit of society
members at SAC Ahmedabad. Around 100 scientists, society members and students working at SAC were bene
by this informative lecture. With active support from highly enthusiastié@v/&litorial team, the society is also
publishing BMegha neMetter at regular intervals as well as on special occasions for the benefit of members. Th
issue is the monsoon issue dfi&gha.

The society has planned many activities, which includes annual Monsoon lecture 2023, educational excursion t
2024, celebration of World Meteorological Day 2024 and many other events in the coming year 2024. On behalf
IMS-AC executive committee, | thank each member for their active participation at various activities conducted |
this chapter during this year. | am sure members would actively participate in various planned activities and fulfill t
goals and objectives of the society.
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Editorial

We are delighted t oanptriecsiepnatt etdh emomwdd®gha,ssamre edi tEi on
transcends seasonal norms and dives deep into the f a
being well into the winter season, the boundary bet
i ncreasingly bl urred, wi t h wi despread rain attribut
showers. The perplexing fusion of monsoon and winter
change, an eni gma that continues t o intrigue us al
mysteries surroundi ng t he gener al perfor mance o f t
forecasting capabilities and shedding |ight on some
Guj ar at . Cli mate change, it seems, has rewritten the
of this edi tdeopnt hi sovaem vi avbhasfedsaptrelcliipiéation retrie
providing reader s wi t h i resdiggeht § e cihmtood oghes cuhbhai ngdr
met eorol ogy. Qur commit ment to advancing the field i
shared by our members who recently embarked on the
account s bring to i fe t he chall enges and W o n
The magazine also highlights the i mpact of our outr ec:
and knowl edge exchange. The i nformati ve di scussi on
contribute to a deeper understanding of met eor ol og)
To add an extra | ayer o f excitements we bring you
technol ogy news, and creative contributions from stu
be the cherry on the cake for our readers. As we un:
i mmerse yourselves in the wealth of information, i nsi
find joy in navigating through the pages, di scoverin
and embraci negv alhwi requelrandscape of meteorol ogy.

Happy reading!
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E-Megha Team

Page 4



E-Megha Team

$08 ! AEET AAO i -08 3AIAEO +

Student Editor

*Ul OE #EAEAZ

E-MEGHA Page 5



" -
- »
\
|l MSA Virtual Activity Log
- Progress Of Monsoon 2023
V Unseasonal Rain I n Gujarat On 26 November 2023
l ndi an Summer Monsoon Prediction 2023
Retrieval Of I mportant Meteorological and Oceanrn

—Tropical Cyclone: BIPARJOY “

SAC Activities During 42 Indian Scientiflic EXPpEe

Rol e of Academic Institution for Meteorological

A Tranquil Odyssey: Journey From West to East t

Some I nteresting Weather Apps

Science And Technol ogy News

Met eor ol ogy And Oceanography News

*

| MSA Member Who Were Awarded

Stud@enGor ner

. ' p\ D ‘,..',.:.'. _\
‘. o “ ' J - Id ) |

'Bé

E-MEGHA



IMSA Virtual Activity Log

Celebrating INSAT-3D
A decade long journey of
ISRO - 26 July 2023

“Making of INSAT-3D Met
Payloads- Experiences and
Challenges" lecture by Shri K
N Mankad

"Applications of INSAT-3D for . b V.
‘Y Societal benefits” lectureby = 4,. v-,

Dr. C M Kishtawal “

National Remote Sensing Day -
August 12, 2023

mewﬁv%ﬂ%MM@f Popular lecture on “Indian

104" BIRTH ANNIVERSARY OF DR. VIKRAM SARABHAI Space Capabilities: March

NATIONAL REMOTE SENSING D&Y B towards a Strong & Self Reliant
it Pepudr \aers whdkar Aredd (@ Aot Mehetey Nation”

Wiarah towards &

Srang & Salt? Rt Nation g b4 by

v BTt 5] e rem— _‘“f"_'_‘“_ Shri Nilesh M Desai, Director,

‘, Space Applications Centre,
f A At e, RO, Afmatiind m;_:w- ISRO, Ahmedabad.
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IMSA Virtual Act|V|ty Log

World Ozone Day - 2023

15 September -2023
Popular lecture on "Ozone Layer and Climate
Change: Interlinked by Science and
Optimism "

) CLIMATE CHANGE
SY SCIENCE AND ¢ PTIMISM

. 4 By
Dr. Harish Gadhavi, Associate Professor,

Physical Research Laboratory, Ahmedabad

special lecture
"NOAAINpESDls Products and
Services Updates and Future
Plans"

By
Dr Awdhesh Kr Sharma

' . Products Area Lead of
Soundings, NOAAINESDIS
ber 22, 2023

USA - Novem
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Progress of monsoon 2023

Thi s year 6s I ndi an Monsoon Seasonal Rai nf all l
September) was predicted by India Meteorological Departme .

(IMD),in April as follows; ﬁRa:BnTa_lslimanel_y fiof
Period Average (LR¥X cm) with a model error of + 5%. IMD updated E ma i | : babysi mon@gmail . cor

the forecast on 26May. Accordingly, the seasonal rainfall prediction
was 96% of LPA with a model error of + 4% of LPAe actual Th 2023 | di M
seasonal rainfall for the country as a whole was 94% of LB € n Ian onsoon
only counts the rainfall from 1st June to 30th September (IMSR;p at t er n s, severe fl ooc
doesndot mean that the monsoon sygte g a S 0 u i over
r feGaR/ hi'd ng&' A I
from 1st October. Withdrawal of monsoon is a cessation of rainfall 8 é“a . @ ta € d 9 9 e
activity over NorthVest India for five consecutive daysanticyclone ¢ ' @adi t i onal monsoon beh.
establishing itself in the lower troposphere and a marked reduction i
the moisture content. The monsoon rains, howadays, can continue u ’ A .
to tortnight in October. ' Dol BFIECEE CEOIYS L U SORs UL L W
2023 over Kerala wa¥ dune with a model error of + 4 days. The 9 b dep

private ageneBKYMET made a prediction of onset over Kerala Qver Bay of Bengal. New Delhi saw over 153 millimeters (6.0 in) rain
June T with an error margin of + 3 dayghis year, finally, monsoon on 9 July 2023, marking the highest precipitation in a single day in
- - i July in over 40 years. Heavy rainfall during the 28@8soon
onset over Kerala was off 8une, 7 days behind the normal date and ; ’ .
covered the entire country by2July, 6 days ahead of normal dat Seasorresulted in severe flooding and landslides across Northern
{ ndia, primarily affecting residents, inHimachal

Monsoon W|t_hdrawal commenced from west Raj_asthan dh radeﬁh Punjab  Chandigarh Uttarakhang Jammu and
September with a delay of 8 days. However, onset this year was ‘%%ls ) .
mir Hargavn?RajastharaHd NF§N Delhi. MonFoon sur encou%ed n

R e C  sit o r m, i R E n'tﬁ aweg?ern dlstﬂrlganccla has Iedcfo'“hwte tr11ighesprz'§1]l|n1‘a in decageg in

i Wi
SRR oome=0 8815 givggiunder (1), :and Mg e parts of the region, causing nearby rivers to overflow, with

4 1 S
SecRremEIE 0T MoSSEREeestand Qeiligeigoys region TRl "}é:'%}jing and landslides washing away vehicles, destroying bridges and

e ”_] feaui=7 VD). _ ] _ roads, and disrupting power and electricity. During Augudt3 12
Heavy rainfall events were observed in June, mainly over Rajastham23, torrential rains hit Shimla, triggering landslides and destroying,
homes, and buildings, and killing several people.

R R
Southwest monsoon | “n’ :"{ p /
covered the entire [ Juy 3 uly, B 20 5 o » : i
sorn | OS2y S0 200y 3 \\*\ > Jaoms Rainfall in August over all of Central India and the southern
,mf:';?‘ o ¥ Peninsular India was also the lowest since 1901 making it one of the
— A 03 =

worst months of monsoon deficiency in hist@wuring September,

the heavy rainfall events were seen over Madhya Pradesh, Bihar and
2o West Uttar Pradesh due to formation of fonessure area over Bay of

Bengal.

/‘

The 2023 SouthVest monsoon season comes to an end, with normal
[ Seasonal rainfall, with extreme variation in its distribution. Monthly

rainfall over the country as a whole was 91% of LPA in June, 113% of

LPA in July, 64% of LPA in August, and 113% of LPA in September.

A
.V o Quantitatively monsoon seasonal rainfall was 94% (82cm) lower than
) ; : its Long Period Average (87cm). Seasonal rainfalls over Northwest
40 ‘ India, Central India, South Peninsula and Northeast (NE) India were

101%, 100%, 92% and 82% of respectively of LPA.

2 : !
I : I I \ Experts have opined that the decrease in rainfall in the first half of
0 i monsoon 2023 was due to4Eino characterized by warmer than
il u 2 normal Sea Surface Temperature (SST) in Central Pachie
2 15 1 ‘ presence of the positive IOD (warm ocean temperature to the West
and cool to the East of the Indian Ocean) during the monsoon's late
- phase has reduced this deficiency, bringing the rainfall anomaly within
BALL INDIA the standard deviatiohlonsoon patterns are showing a climatic shift
| | NEIND since 1950Nowadays, instead of moderate rain spread through the
monsoon season, we have longer periods o rainfall accompanied
(B) with short spells of heavy rains because of the enhanced moisture
holding capacity of ambient air owing to global warming.

NW INDIA
NIV IRVIA

1A ENTOAl INNA
NDIA CENTRAL INDIA

due to severe cyclonic storm ABI PARJOYO. During July, the h
rainfall events happened over Konkan & Goa, coastal Karnataka,
Uttarakhand, Himachal Pradesh and Telangana, due to formation of
lowpressure systems. In the month of August, the extremely heavy
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Unseasonal rain in Gujarat on 26 " Nov 2023

Manor ama Mohanty and Vigin

Email: met _mm@yahoo. co.in

On 26" November, 2023 Gujarat state received wide spreag Gusty windsat isolated places over Madhya Pradesh.
rainfall activity with isolated heavy to very heavy rainfall along Heavy to very heavy rainfat
with thunderstorm & hailstorm activity. To study the charac-

isolated places over Madh-
ya Maharashtra and Gujarat Region aedvy rainfallat
isolated places over West Madhya Pradesh, Saurashtra &
Unseasonal sever e Wughgtd Werghwada Due (@ thejsygem, hghest rain-
A ERERY Y o ai n, 'AhegpreqiMadnyaMihagashirayigs HEEN- g n
durbar) Guijarat region14 cn{dist Narmada)Saurashtra
Nov 26, 2023 ) i .
Kuch-11 cn{(dist Surendranagarand West Madhya Pra-

deshll cn(dist Jhabua).
teristics of the unseasonal rainfall activity wind analysis has

been done for different pressure levels and synoptic systemSignificant Rainfall Amount recorded in other states:
discussed.

_ ' . Y Madhya Maharashtra:Taloda (dist Nandurbar) 15,
Synoptic system# Western Disturbancas a cyclonic circu- Jamner (dist Jalgaon) 9, Yaval (dist Jalgaon) 8, Nandurbar
lation lay over Central Pakistan and associated trough in mid- (dist Nandurbar) 7, Shahada (dist Nandurbar) 7, Shirpur
dle & upper tropospheric levels clearly seen at 500 hpa wind (dist Dhule) 7;
analysis (Figurel) and upfeel satellite derived products . ) -
) . . 4 . Y West Madhya PradestRama (dist Jhabua) 11, Niwali

(CMV, Figure 2). Aninduced cyclonic circulationlay (dist Barwani) 11, Sendhwa(med) (dist Barwani) 11
over north Gujarat & adjoiningRajasthanin lower tropo- Hlisemal (dist Ba;rwani) 10, Rajpur (dist Barwani) 10’
spheric levels as seen at 850 hpa and 700 hpa levels wind ) ’

. N . Chachariyapati (dist Barwani) 9, Ranapur (dist Jhabua) 9,
analysis. Interaction of trough in easterly and westerly trough

. . ; Badwani (dist Barwani) 9, Khargewes (dist Khargone)
(western Disturbance) is very clearly seen at middle and upper ] ) i i
levels satellite derived products (CMV). 8, Jhabuaws (dist Jhabua) 8, Udaigarh (dist Alirajpur) 8,

Warla (dist Barwani) 8, Maheshwar (dist Khargone) 8,
Kukshi (dist Dhar) 7, Pati (dist Barwani) 7, Kathiwada
(dist Alirajpur) 7, Alirajpur (dist Alirajpur) 7, Bhagwanpu-
ra (dist Khargone) 7, Anjad (dist Barwani) 7, Jhirnya (dist
Khargone) 7, Bhikangaon (dist Khargone) 7, Bhabhra
§ Fairly widespread to widespread rainfall with isolated heavy (dist Alirajpur) 7, Sondwa (dist Alirajpur) 7, Gogawan
to heavy rainfall along with thunderstorm & hailstorm  (dist Khargone) 7;
activity over Gujarat (Figure 3), south Rajasthan, Wes{ Marathwada:Purna (dist Parbhani) 9, Manvat (dist Par-
Madhya Pradesh and north Maharashtra off B&v bhani) 8, Parbhanilmd Obsy (dist Parbhani) 8, Jafrabad
2023. (dist Jalna) 7, Gangapur (dist Chh. Sambhajinagar) 7,
§ Hailstormsat isolated places over South Rajasthan (Jalore), Pathri (dist Parbhani) 7, Selu (dist Parbhani) 7;
West Madhya Pradesh (Ratlam, Ujjain, Khargone andy vidarbha: Sindkhed Raja (dist Buldhana) 8, Deolgaon
Jhabua), Madhya Maharashtra (Nashik), Marathwada Rgaja (dist Buldhana) 8, Mehkar (dist Buldhana) 7, Lonar
(Aurangabad district) and Gujarat region. (dist Buldhana) 7.

Win Vi Vs VinVin Vi Vin Vi V5 V5 Vo
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Thus, the interaction of active Western Disturbance and
trough in easterly along with high moisture feed from Arabi-
an Sea caused following severe weather phenomenon.



925 hpa 26Nov 00 Z 850 hpa 26Nov 00 Z 700 hpa 26Nov 00 Z 500 hpa 26Nov 00 Z

Figure 1: INSAT image during unseasonal rainfall

Figure 2: Image during unseasonal rainfall
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Figure 3 : Highest rainfall reported in the districts
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Indian Summer Monsoon Prediction 2023

Das
sukant a@sac. i

Sukant a
Emai |

The dynamics of Indian summer monsoon rainfall (ISMR)
variability is largely modified by several externatsleatse
global factors like state of ENSO -NiElo Southern
Oscillation), presence of 10D (Indian Ocean dipole),
Madden Julian oscillation (MJO) etc. and the variability is
further affected by the presence of more than one such
phenomena. For example, the teleconnection of ENSO with

ISMR has strongly negative correlation whereas the presence

Monsoon forecasts

patterns and I
¢ hraylEgl e N GNi _JTiRg NLERERESESS
broad trends and

accur atel y.

of positive IOD dampened the ENSO impact. Similarly, the
occurrence of MJO directly or indirectly control the active
break phases of ISMR. There are many regional local factors
sensitive to the seasonal rainfall variability as well. Land
surface processes are mainly act as local influencer to the
intensity and strength of ISMR over Indian landmass.
Change in soil moisture, heat zone of land surface
temperature, vegetation type over land surface, change in
landuse lanetover etc. are few examples.

SIro.

gov.in

The present day statkart coupled climate model is capable
of to predict the seasonal variability of ISMR but with
limited success. The experimental seasonal prediction system
has been setup using the Community Earth System Model
(CESM) originating from the National Center for
Atmospheric Research (NCAR) Community Climate Model
(CCM). The prediction of ISMR has been generated
through 50member ensemble simulation. Each ensemble
member of the model has been started with different initial
ccindiF{)rp énd Sﬁjrﬁ\ce b@wﬁa% borgitipns. An

c

Improved™ raifbias correction nigue has also been

—N

0C appllied to the Ihobel8o Riikin&e $he rainfall bias in the

predigyon syster@ Vipightad ensenble mgamis fconputed to

r eigogeirat%thﬁ e%selmble qreoﬁti?rr;] P’orP tt}s 53 rBeeretéjegf

ntical model simulations. e first phase of
prediction for the year 2023 made during the first week of
May suggest that the rainfall over the country as a whole is
likely to be normal with 102% (90.3 cm) oflAdia rainfall
(AIR) of longerm mean of 88.9 cm. The prediction has
been updated during the month of June and subsequently
updated on monthly basis till EOS i.e. September. Further,
the weekly accumulated rainfall over Indian landmass has
been predicted in four weeks of advance June through
September. The predictions are disseminated through the
MOSDAC web platform. Details of the seasonal prediction
along with the satellite observations can be found in the
figure and table given below.

TablAlkcdumul ated montthihyi andasedsabhalfoAlthe year 2023
(all figures are i n c¢cm)
JIAS June July Aug Sept.
Longterm 87.8 cm 18.0 cm 27.6 cm 249 cm 17.3cm
Climatology
IMD Obs 82.0 cm (94%) 15.1 cm (91%) 31.6 (113%) 16.3 (64%) 19.0 (113%)

Prediction (May
Phase)

90.3 cm (102%)

13.9 cm (78%)

31.4 cm (112%)

28.1 cm (111%)

16.9 cm (97%)

Prediction (June

Phase)

89.2 cm (100%)

13.0 cm (73%)

29.7 cm (106%)

28.6 cm (112%)

18 cm (103%)

E-MEGHA
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GPM IMERG Observed Seasonal Rainfall (JJAS 2023) CAM Predicted Seasonal Rainfall (JJAS 2023) May Phase
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GPM IMERG Observed mid—Seasonal Rainfall (JunJul 2023) CAM Predicted mid—-Seasonal Rainfall (JunJul 2023) May Phase
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Fig 1. Comparison of seasonal predicted rainfall with IMD observed gridded rainfall

The 10 % deficit rainfall during the month of June and more than 10% surplus rainfall during July all over Indian lardmass ar
nicely captured by the model prediction, however, theSApg phase of monsoon rainfall variability is not captured by thel.mod

It has been seen that the unexpected long break like condition over the Indian landmass during August month is toitally absent
the prediction.

Overall, the predicted seasonal AIR during June to September for the year 2023 was 100%, whereas, IMD recorded the seaso
rainfall of 94% of longerm mean. The model is failed to capture many extreme events of rainfall and some regional monsoon
breaks, however, the active phases, especially over the West part of India are captured by the simulation. Imprac land surf
parameterization in high resolution over extended Indian monsoon region is required to improve the prediction skglaathe re

levels.
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Retrieval of Important Meteorological and
Oceanographic Geophysical Parameters from

Space -borne Instruments 7 .
=al

At ul K Var ma .
Emai | : avarma@sac.i sro.gov.in \;/
AL o

Satellite remote sensing for atmosphere and ocean research aims 10

provide more versatile, coordinated and uniform measurement sR-e tr | eva | (@) f V.ar | O u
tem over the globe with high reliability, repetitive coverage and uni-

formity. Signals from earth / ocean surfaces, cloud top and atch- arameters from sate
pheric constituents are received at satellite altitude by sensitive deltece q uir es i Nt er p ret at
tors through the processes of reflection, emission and scattering. The p

entire electranagnetic (EM) spectrum from UV through VIS, IR andd at a received at t he
MW is used for this purpose. Radiances emanating from the Ear c

atmospheric system are modified by the atmospheric constituefts eglons o f el ectroma g
before reaching to the satellite. There is, thus, a need for a compme®
inversion algorithm involving principles of the atmospheric radiatiVbée satellite instruments measure reflection (in VIS), emission (in IR
transfer to retrieve useful information from the satellite radianaed MW) and scattering (in UV, VIS, microwave, and through active
measurements. sensors). Generally, for retrieving the geophysical parameters (GPs),

For atmospheric state prediction from short range to climatic sci¢ approaches are adopted: (i) Empirical relationship between obser-
various parameters are required. Some of the parameters for sYRitpns of the desired parameter and satellite radiances. This method

range weather forecast and climate modeling that can be meadistally requires a large database of satellite radiances and concurrent
from satellites are listed in Table 1 and 2, respectively. GPs. The disadvantages of these kind of algorithms are that they do

not provide an insight to the physical processes, and (ii) theoretical

simulation of satellite radiances using a radiative transfer model for

Parameter Satellite/Sensors all possible sets of atmospheric and surface conditions over the region
of interest, and then establishing a relationship between desired geo-
? : — physical parameter and satellite radiances. In this short paper, an
Wind field Profile: INSARMAGER, GOES, GMS, attempt is made to describe the methods for the retrieval of some of
METEOSAT the major atmospheric/surface meteorological parameters:

Sea surface: Scatterometer (QUIKSCAT,  asmospheric Temperature and Humidity Profiles:

SCATSATH, Oceansdl/3), Radiometer, Atmospheric sounding involves retrieving vertical profiles of tempera-
GNSSRe (SSM/I, MSMR, TMI, AMSR, ture and tracgas concentrations, especially water vapor and ozone.
This is done by making observations at wavelengths that have signifi-

TABLE-1: Satellite input for medium and shoginge forecast

Temp. & ATOVS, AMSU, AIRS, CrlS, MODIS, cant attenuation in atmosphere. For the retrieval of atmospheric tem-

Humidity AISI, GOESSounder, INSABD/3DR perature and humidity profiles, the absorption bands of atmospheric

profiles Sounder, Megh#@ropiquesSAPHIR, wellmixed gases sampled at number of chann8ms(6 for H,O,
GNSSRO, HIRS3, ABI, SEVIRI, etc. 13.515mm for CQ in thermal infrared; 21.235, 183.31 GHz for

H,O in microwave regions) for the vertical atmospheric sounding.
Close to absorption line of a welixed gas in the atmosphere, the
received radiances at the satellite are dominated by Planck function

TABLE-2: Satellite derived boundary data for climate modeling

Palametel ERE= eSS weighted by weighting function (i.e., change of atmospheric transmis-
sion with pressuje The weighting function specifies the layer that
Soil moisture SMMR, MSMR, AMSR, TMI, SMOS, contributes most to the radiations emitted to space, and hence it
SMAP, etc. determines the region of the atmosphere that can be sensed from
space at this wavelength. Using radiation at different frequencies for
Vegeta- MODIS, IRSLISS/WIFS, AVHRR, etc. which the absorption strength is different, one can build a group of
tion/soil type weighting functions, which contains information on the mean tem-

perature of many such layers, thus leading to the possibility of the
retrieval of the atmospheric temperature profile from a set of-multi
Sea Surface| TMI, AVHRR, MODIS, MSMR, AMSR, frequency measurements. In practice, statistical, physical and hybrid

Temp. INSAT-3D, GOES, Meteosat, INSAT retrieval techniques are used for the retrieval of the atmospheric pro-
3D/3DR, efc. files.

Retrieval of Sea Surface Temperature:

Snow cover SMMR, MSMR, SSMIS, AMSR, GMI,

etc Infrared Techniquésd: ends di spl acement | aw f
— : peak ~10 mm. The IR radiometers measuring radiances in i 10
Salinity SMOS, SMAP, etc. mm band can appropriately be used the measurements the SST. How-

ever, in this band, atmospheric water vapor correction is necessary,

E-MEGHA Page 14



and that is done usinglg window channels (i.e. 1013.3 mm and depends upon the available precipitable water from the NWP mod-
11.512.5 mm) by exploiting the fact that absorption due to watel, and then various corrections, such as, warm rain correction based
vapor is different at these two channels. Also, at 3.7 mm wawedevel of neutral buoyancy, orographic correction based wind
length, brightness temperature {Tis highly sensitive for surfaceblowing over the changing elevation, and dryness correction based
temperature variations. However, this channel is not usable dumngrelative humidity, etc., are computed and applied.

daytime due to contamination from reflected solar radiations. Passive Microwave Techniquésnlike IR measurements, micro-

TIR based retrieval techniques can work only duringcloordy wave radiances can penetrate the clouds and interact with hydrome-
conditions. Under cloudy conditions, microwave techniques demrs. Microwave measurements depending upon their wavelength
utilized for measuring SST. interact differently with the hydrometeors. At larger wavelengths
Microwave TechniquRsssive microwave radiometers due to thde.g., 10 or 19 GHz, etc.), the interaction with hydrometeors is gov-
comparatively long wavelengths atmospheric constituents under eaied by the principles of the Rayleigh scattering in which emission
free conditions do not contribute to scattering. However, the po®minates over the scattering, resulting to a rise in TB with increas-
cipitation can scatter the radiations and can render the atmosphéri rain rate. However, as the rain rate increases, the size of the
opaqueness. On the other hand, the disadvantage of the microvebioplets also increases; the interaction now governed by the princi-
sensors is due to weak strength of the emitted signals at these plaseof the Mie scattering in which the scattering dominates over
lengths. Operationally, 6 GHz and 10 GHz Channels are commoeiyission, resulting a drop in TB with increasing rain rate. At high
used from satellite sensors to retrieve SST, e.g., Nimbus SMMR{owave frequencies (e.g., 89 GHz), the interaction with hydrome-
Oceansat MSMR, TRMM TMI, DMSP SSMI, Aqua AMSR etc. teors, is governed by the Mie scattering for all rain rates (R>0 mm/
Atmospheric Winds: h), and therefore the BT continuously drops with increasing rain

An assumption that cloud tracers move with the wind flow relatédfe-

to cloud level, Merged IR and Microwave Techniqued? measurements from
atmospheric winds from satellite observations can be inferredgbgstationary orbits have high spatial and temporal resolution but
measuring the cloud displacements in successive cloud imageriesndirectly related with R. On the other hand, passive microwave
Height of the wind estimated is assigned from cloud top temperseasurements have poor spatial and temporal resolution but direct-
ture. Fast growing or decaying clouds (such as, cumulus or curhulisferaction with hydrometeors. Therefore, there are many algo-
nimbus) are not suitable tracers. Cloud images from different chéttims developed which optimally blend both types of measure-
nels can be used to derive winds. Water vapor channel on geostats to produce more accurate rain estimation (e.g., GSMAP by
tionary satellites (e.g., GOES, METEOSAT, INSBBDR) pro- JAXA, and IMERG by NASA).

vides opportunity to derive water vapor winds (WVWSs) even fr%z‘go/ng Longwave Radiation (OLR):

R i clouds. OLR by definition is a broadband parametet@@ mm). It possible

Sea Surface Winds: to estimate OLR from narrow band TIR window measurements
Wind vectors are obtained only from a microwave Scatteromdtem polar and/or geostationary satellites. Using satellite TIR meas-
operating in C or Ku bands. The physical basis for the measuremgaments in 142 mm band and concurrent water vapour infor-
technique is the Bragg scattering of microwave energy from centinaion, it is possible to establish an empirical relationship to esti-
ter length capillary waves of the oceans created by the action ofnidie OLR. Many satellites carried a dedicated instrument to meas-
surface winds. The strength of the radar backscatter is proportiemalOLR. For example, Meghepiques, carried onboard a specific

to the capillary wave amplitude, which is assumed to be in equiliim$trument, called ScaRaB, that provided measurements at 0.55
um with the wind friction speed. Moreover, the backscatter is an&5 pm, 0.2 pm, 0.2100 um and 1042.5 um for the measure-
tropic; therefore, wind direction can be derived from radar backsecaent of Long and Short Wave radiations at the top of the atmos-
ter. Currently there is Koand scatterometer on Ocearsahat phere..

provides winds over the global oceans. The radar backscatter hasya oistre-

harmonic dependence on wind direction which results into multiple . :

solutions of wind vector from a given radar backscatter data. E ?s?nd Mlcrowave (~.1'4 G.'HZ) [Meastyggnents o con&de_red o=t

. T ! 3 . appropriate for the soil moisture and ocean salinity estimation. Due
ambiguity is removed using multiple observations. .

A to very large wavelength, thkadnd frequency is almost transparent
Precipitation: to atmospheric constituents including precipitation, and the emit-
Visible and IR techniquesDue to high spatial and temporal variated radiances from the surface can be attributed to surface emissivi-
bility of precipitation, its quantitative measurement is a very chyl-At these frequencies (band), effect of surface heterogeneities
lenging problem. Precipitation measurement from satellite instsuch as vegetation (low to moderate) and roughness is very small. At
ments are traditionally carried out using visible, thermal infraredoand, the emissivity of soil exhibits a large contrast, varying from
(TIR) and, passive and active microwave observations. Visible Meagsr wet (saturated) soils to greater than 0.9 for dry soils, and that
urements are avoided because of the changing illumination cohdips its measurement usinglaahd radiometer.

tions during the day, and complete absence of the observati@igather and climate are global phenomena. Any one source of
during night. On the other hand, the TIR radiances cannot pengformation is not adequate for a complete specification of the com-
trate the clouds and they provide measurement only from the tog,@ly weather system. There are number of satellites and ground
the clouds, and therefore their relationship with rain falling belgyhservations trying to cater the needs of the user community. There
the clouds is indirect in nature. In the TIR measurement of th§e number of geophysical parameters retrieved from different satel-
precipitation, it is assumed that a deeper convective cloud wqlldinstruments. It is not possible to include all of them here in this
appear colder and that produces more rain. However, this asSWRBrt note. This note includes retrieval techniques only for few of
tion often fails to explain rain from the warm and orographighe important parameters. Based on requirements from the user
clouds. However, all TIR based algorithms relate brightness temR&fimunity, there is continuous efforts towards the improvement of

ature (TB) with rain rate (R). Because of their indirect relationship,  the existing instruments, development of the new instruments, and
ancillary information from other sources (e.g., NWP model fields}g advancements in the retrieval techniques.

often utilized in the algorithm. For example, NWP model derived
parameters used in a conceptual model in Hgdtimator (HE)
method. In HE algorithm, TB versus R relationship at any pixel

E-MEGHA Page 15



Tropical Cyclone Biparjoy: The Longest duration
Tropical Cyclone during the recent years

u Jai swal
neeru@sac.isro.gov.in

mZ
=0
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The north Indian Ocean (NIO) experience8 &yclones per year115125 kmph gusting to 140 kmph. The prediction of the devel-

on an average, which are operationally monitored and prediobpenent of TC Biparjoy was done at Space Applications Centre,

by India Meteorological Department. For the continuous monitokhmedabad (SAGRO) using the indigenously developed algo-

ing of these lopressure systems, the satellites are the main sotutbens. The forecasts were generated idinealand disseminated

of information. Indian satellites like INSBD/3DR provides t hr ough a web based applicati on
continuous monitoring of these systems, which are used to tidmk and reat i me predi cti on over Il nd |
the propagation of lopressure systems by fixing their geolocati@imttps://mosdac.gov.in/scorpio), available on the MOSDAC por-

and estimating their intensity. In general, the frequency of TCdak(https://mosdac.gov.in).

more in Bay of Bengal than Arabian Sea. During the recent yea

r i 4 - .
usé to its londived activity in Arabian Sea the 12 full coverage

it has been found that TCs are more active in the Arabian Sea'were observed by the Indian polar satellite @She surface

wind structure of cyclone from Indian scatterometer on board the
Recent Year s have Salli® BWSE has Bedd show infheCFifur® 2aTI% &@nd asymh
number and I nt ensi mtetr)ycan be @®uhd very ﬂelyzaﬁtules(m fRe BurBice windl védtors
Ar abi an Sea Re g I O N . from EOS06 satellite scatterometer.

The recent cyclones viz., Kyarr (24 OctoBexovember, 2019), IMD best track shows that TC Biparjoy was one of the longest

Maha (20 Octobed7 November, 2019), Tauktae 8% May duration cyclone over the North Indian Ocean (NIO) including

2021) and Biparjoy B9 June2023) are the example of strong T(t:t%e Bay of Bengal (BoB) and the Arabian Sea (AS) with a total life

developed over the Arabian Sea. It has been noticed that the Q?Q-Od ofl 13 days and 3 hours (depre=Sioititi N

. g : . ver lif ri f the ver ver loni rm r-
bian Sea is not only producing the intense cyclones but recentﬁ/ﬁ age life period of the very severe (U ISHIEEE ROl

has produced a very long lasting TC which was named asm&zmonsoon season over the Arabian Sea is 6 days and 3 hours

Biparjoy. In general, the TC last fob 4lays in the NIO but the based on the data during 1381 3. T BRSEEEEEEEE

TC Biparjoy formed during-89 June 2023 in Arabian Sea Wagno vements during Tt O SIS

active in the ocean for almost 10 days. On 6 June, it achievedtlfhneal speed of 7.7 kmph against the averaJSusESuuEEEE S

%%ry during monsoon season over the Arabian Sea of about 15

Saurashtra & Kutch and adjoining Pakistan coasts between gg][_)h based offdaigiungl 3 3 (IMD renguy

dvi (Gujarat) and Karachi (Pakistan) close to Jakhau pBrthe changing climate scenario, occurrence of such peculiar cy-

(Gujarat). clones with unigue characteristics may be more. Thus, it is im-

intensity of TC and made landfall during 15 June after cross

The IMD best track and JTWC reimhe track of TC Biparjoy can portant to study the impact of atmospheric and oceanic condition

be seen in the Figure 1. It can be noted that TC Biparjoy hagnathe TC activity using available satellitesjtunand model data.

frequently changing track of movement. During landfall it W;—QIS will filp.in tggating the cyclone preSuEEERIERC FIeh

: 4 i : vige ?ccurate forecast.
categorised as a very severe cyclonic storm with a wind speed o
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Figure 1: IMD best track and JTWC rale observed track{@urly) of tropical cyclone Biparjoy
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Figure 2: EO®6 SCAT wind vectors over TC Biparjoy-{66June 2023). These winds show various intensification stages of

the cyclones.



SAC activities during 42 ™ Indian Scientific Expedition
to Antarctica (ISEA): Voyage
Sanid Chirakkal * and Ritesh Agr

Email: sanid@sac.isro.gov.in

The SAC science objectives at Antarctica is oriented towardsNB#POR logistics team

monitoring and assessment of ice dynamics in the parts of Eastanddian CafVal Network for Synthetic Aperture Radar (SAR) at

We s t Ant arctica, covering | ndaacica Ant arctic Stations, fiBhar at
AiMaitrio. To thi msiteandispacesyrme ebseg@riet Reffecto i§ ’ed $hfcalibration of Synthetic Aperture Radar
tions from various satellite missions of ISRO, subd,aSARBE, (SAR) satellite sensors as their position in a focused SAR image and
SCATSAT etc., was proposed. Energy balance is one of the mgigie®BBEr Cross Section (RCS) arededihed. The calibration of

nents of the Antarctic SCience, making use of the measurementsﬂhthﬂi%@{ﬁs requires |arge homogeneous area and Antarctic re-
radiation and its absorption by snow/ice (as measured by AjipR@tade bil perfecﬂe,_
|

e en S t. a L o0 N \.NS 0 ) s ‘Bhsar%tr. CRI (f %ttrigngula"rj1 ttriHeé)ra'?) wgsnréjoriemgd'(r—qgturg Qa? Qe
VAL network, comprising of corner reflectors, is an important on goin . g

tivity of SAC at Antarcti with espOECt to Indian EG®B! (Cband) satellite in FRS mode
activity o SRl e (Duakpol HH, HV) on 16 Feb 2023. The corresponding images

Paiet Target Rolates Poowae R34 ) Bvaatt CR 1050033

Following were the main activities envisaged for tHeSRA sum-
mer voyage team (December, 202pril 2023) from SAC:

Y Installation of Automated weather Station (AWS) at Reinbc
hills, in the Amery ice shelf region for the collection of variol
meteorological parameters.

Y Reorientation of the Indian Calal Network for Synthetic Aper- @
ture Radar (SAR) at Antarctica (for RIS calibration) and
use for image calibration.

were captured (Figure 2b) and their spectral response was analysed
) as shown in (Figure 2c). Similaonentations were carried out with
Y Field survey using Snowfork instrument for snow physical prgigs deployed at Maitri as well.

erties such as Dielectric constant (real and imaginary), snowla_/\/&t]-re 2: (a) CR near Bharati station (b) B@®8nage captured on

! hess and densgg 16 FEB, 2023 (c) Impulse response of the CR
Y DGPS Survey at newly proposed sites by NRSC/ISRO for Ant@Ns, .. rork Measurements & DGPS Survey
na depl oyment, which wil!/| be uti.l] f 0

tﬁﬁpwforII( is thezcgmmerciacf rqameI o? tﬁeoinost?uméntuutselcji frorethe r(Te]slting’l
of snow physical properties such as density, dielectric constant (rea
imaginary part) and wetness. These parameters were measured at dif
1. Installation of the AWS at Reinbolt hills depths (0, 5 and 10cm) along with the snow depth (Figure 3a). They v

The AWS is used for the measurement of the meteorological paﬁﬂﬂgcted over 33 Ioca_ltions over the_ ic_e sheet near Bharati (Figure 3b)
eters by utilizing various sensors such as Hygroclip, Baromg}ggsured snow density showed variation from 0.2 to 0.7 g/cc and the ¢

Wind vector sensor, Net radiometer, Pyranometer and Snow Degfl’ﬁth_ were measured from 8 cm to more than 1 m in the study region.
- ata is being used for snow parameter retrieval fusmgemaoyltPol-

SAR data.

GPS survey was carried out by establishing the base station at the
%f the Bharati station and rover were used for the collecting the

PS observable for various purpose. The DGPS measurements near
Bharati station were made for the survey of the new site identified
for the construction of the DCS dome, container yard and fuel farm
in Kinematic mode with an epoch of 1 second on 13th February
2023 and 3rd march 2023 (Figure 3c). Preliminary analysis shows
the elevation difference of 6m, 5m and 3m respectively within the
region (Figure 3d). Static GPS observations were carried out over
CRs at Bharati and Maitri stations for geometric calibration of the
EOS04 data.

Kinematic measurement over icesheet for the validation of al
etry products and geometric cdibration of the corner reflectors

This instrument was installed at Reinbolt hills (70.50680
72.52974E) on 18February 2023 with 3 solar panels and 2 batt
ies. The logger was set to record measurements at an interval
Minutes.

In summary, all the major objectives of th& #2EA were success-
fully met and the team returned to India ohd April, 2023. Field
experience in Antarctica is unique and the white continent contin-
ues to enthrall and excite the authors long after the expedition.

Figure 1: Installation of AWS at Reinbolt hills with help from the
E-ME GHA Page 18



Figure 4 shows an aerial photograph of the voyageVstsitiy( Golovnin) on the frozen sea near Bharati (taken by the author
during the expedition).

: R "‘.‘. S %y A
3 N ‘.‘7"3\ . S

Jilk‘

Figure 3: (a) Field photograph of the snowfork measurement (b) Location map of the field points near Bharati (c) Field
photograph of Kinematic DGPS measurement (d) DGPS measurement near Bharati station for DCS, Container yard
and Fuel farm

g -
LN

%4

Figure 4: Aerial photograph of the expedition vessel "Vasiliy Golovnin" near the Bharati station
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Role of academic institutions for meteorological
outreach - awareness down to the village/taluka

level

= =
Dr. Rucha Dave —
E mail: rch.dave3@aau. in ¢

Humankind has been affected by the vagaries of the weather sirexed make traditional curriculum areas appear more interesting
the evolution on earth. Every aspect of ssmmomic activities and relevant.

are having impact of weather and climate. The essential tasksflibeveloping an awareness amongst both students and educators,
food, clothes and shelter are dictated by the local climate. with particular emphasis on understanding the physical process-
es associated with weather and climate.

B Fosﬁering thﬁ/lunderstandin and, capacity building about the
Wi {

L |g Mi nds socieeconomic %ertlef% Qf me%orolc%ic%l !er‘vices depending
u

Education aﬂme(;"equiréngnttof'the\éar%et grgjrp gagement
I Setting up the weather instruments and stations at academic

With due course of time, these impacts have been increasing afytitutions in collaboration with organizations to promote
the necessity to understand the meteorological parameters hgsid level experience.

arisen. Not only the meteorological parameters are important §4{otivating students to collect and analyze the data in their
looking at longer time scales, the change in climatic Condition%icinity and gain an understanding of the impacts of weather
its causes and impacts also hold equal significance. The glob ineir surroundings.
Sl Al undergoing the che_mges due to ch_mate charBByeating and providing resources for students (all ages) and
ozone depletion, frequent floods, increased pollution, cyclonegy, caiors. Materials ranging from fun videos, games, printables,
and various forms of natural disasters. This paradigm shift nee%ﬁzzles, lesson plans, brochures on various topics like storms,
to be understood and addressed immediately. _ _ tides and oceans, atmosphere, water and ice, satellites and tech-
The broad spectrum of people throughout the nation are OIIrECtI3f1ology, weather forecasting and space weather can be included.
or indirectly experiencing weather or climate and its impaCtSTPéﬁrganizing various competitions and events to help enhance
and large. It has become an essential portion of our daily Iifﬁqe interest
which needs to be implicitly a part of our education system I - . .

.p yap ] ] ] y ﬁ%ncouragmg students to prepare innovative R&D projects to
prepare the responsible generation. From times mmemona}mplemem the understanding

academic institutions have been playing a pivotal role in nurtur-

. . . &Organizing communication between service providers form
ing the future generations. Students, from rural villages to the

. . ._meteorological services and students for practical exposure and
urban or metro cities are keen to gain the knowledge on various k

) i information about recent developments.
aspects affecting the lives of people around the world. Academic ) i i 4
‘IInCeIebratmn of special days by marking special events such as

institutions have a number of features that distinguish them fro ) i
_— the World Meteorological Day, World Environment Day,
the more common models of organizations. They offer a vast op- ) é
. . . . orld Ocean Day etc. to embark the importance of various
portunity to percolate the practical knowledge in the coming gen-

’ . . rameters.
erations who further will shape the future as they are directly eﬁ-a . -et.e 2 — -mll o
gaged with them on daily basis. 9 Organizing visits to the reputed organizations working in the

; : meteorology or related fields.
There can be various approaches to create meteorological aware-

ottt ML ectae 40 iy anaration & primg&resentl.ng success stories to stud.er.n_s_ to encourage th§|r curiosi-
secondary and higheducation levels with the aim to serve for Y @nd giving exposure to the possibilities for career options.

the country and social development. The academic institutiJrnsere can be more ways apart from mentioned above, academic

play a pivotal role in educating not only the students but thdistitutes may .stlmulate the mterest.enhancmg the possibility <.)f
parents and wider community as well. There can be various W3§89 generation to not only choosing meteorology as an active

academic institutions can contribute for the meteorological ofigreer option but also contributing towards making world better
reach place to live.

Empower i
l nsi ghtf

9 Supplementing the school/college regular curriculum with
topics associated with meteorology which can be stimulating
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A Tranquil Odyssey: Journey from West to East to
further West

Sambi t Kumar Panda
E-mai |l : pandasambitil5@gmail . com

Embarking on an exhilarating escapade at the cusp of autumn, my iniférees, provides glimpses of hidden valleys, a testament to the natu-
and | undertook a scenic road trip from Ahmedabad to Bhubaneswarbeauty concealed within the folds of the landscape.

in late October 2023. This foday expedition unfurled a tapestry ofapproaching Nagpur just before sunset, an unexpected spectacle un-
diverse landscapes, cultural treasures, and climatic nuances, W&gyRd Silhouetted against the golden hues of the descending sun, a

together a tale of exploration and adventure. caravan of camels traverses the road, a surreal encounter that adds a
Day 1: Ahmedabad to Indoré Tapestry of Gujarat's Hues touch of magic to the fading daylight. The camels become nocturnal
. companions, their presence etching a unigue memory into our jour-
ney.

Day 3: Nagpur to RaipuMesmeric Twilight in Maharashtra's Heart

PERE

Setting out from Ahmedabad in the late afternoon, the journey u
folds against the canvas of Guijarat's diverse landscapes. The g

hues of the sun accentuate the vibrant countryside, mesmerizing o - : - r T

aroma of the earth and the sight of traditional homes evoke a sendBQsfernity. The journey to Raipur leads us through Maharashtra’s
serenity. The highway becomes a ribbon connecting the past andl{§i@/. & region characterized by undulating hills and meandering riv-

sent, as historical remnants dot the roadside, whispering tales of Gifa-The Ghats, adorned with great green forests, become a mesmeriz-
rat's rich heritage. ing backdrop. The road cuts through the wilderness, offering glimpses

of wildlife and the symphony of nature.

Approaching Raipur in the evening, the landscape transforms into a
palette of twilight hues. The city, bathed in the warm glow of the set-
ting sun, welcomes us into its embrace. We spent the evening at a
coll eagueds house, engaging in a
opportunity to savour local flavours and stories. After the delightful
dinner, we nestled in the comfort of a splendid hotel, surrendering to
the tranquillity of the night. Indulging in some wiskerved rest, we
geared up for the journey that awaited us the following morning.

Day 4: Raipur to Bhubaneswafidnight Chronicles

Arriving in Indore after sundown, the city lights paint a different pic
ture, transforming the landscape into a mosaic of urban brillianc
Dinner becomes a culinary exploration, a delightful interlude in t

journey. hb
Day 2: Indore to NagpurNocturnal Wonders and Camels on the gae
Horizon :

With the morning sun painting the sky in pastels, our journey towar
Nagpur begins. The transition from Madhya Pradesh to Maharashtr
marked by the emergence of the Satpura range, adorned with |
greenery. As we wind through the Ghats, the air becomes crisp, Bi¥l final leg of our odyssey begins with the first light of day. As we
leave Raipur, the landscape evolves, weaving a narrative of transition.
The road to Bhubaneswar becomes a testament to the changing topog-
raphy, from Chhattisgarh's plains to the coastal vistas of Odisha. In the
midnight silence, Bhubaneswar greets us with its ancient temples and
modern aspirations. The journey concludes under the moonlit sky, the
culmination of a road trip redefined by landscapes, cultural interludes,
and the serendipity of unexpected encounters. From the vibrant land-
scapes of Gujarat to the cultural richness of Odisha, our road trip
encapsulated the kaleidoscopic essence of India.
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The memories forged during these four days stood as a testamen
the indomitable spirit of exploration and the enduring allure of the
open road. Each twist and turn of the road becomes a chapter in c
travelogue, a symphony of experiences echoing the beauty of the
verse landscapes traversed.

Following the exhilarating road trip from Ahmedabad to Bhubane

dow, the journey seamlessly transitioned from the skies to the roads,
marking the beginning of an exciting chapter in a new land.

Reflections on the Journey: Bridging Cultures and Dreams

war, we savoured a prolonged stay in my hometown. Bhubanes
unfolded its familiar embrace, welcoming us with the warmth of fant
ly and the joy of reuniting with friends. Those weeks were a delight

relishing local delicacies, exploring familiar haunts, and cherishing t
company of loved ones. It became a cherished interlude, a pauselts
tween journeys, before bidding adieu to Bhubaneswar and embark
on the next adventudondon, a city that awaited with open arms,
promising a new chapter in academic pursuit and cultural exploratiof®

A Grand Voyage: From Bhubaneswar to LondBridging Cultures This extended expedition, spanning from Ahmedabad to London,
and Dreams . encapsulated the essence of our aspirations and ambitions. From the
After bidding farewell to Bhuban¢ ' vibrant landscapes of India to the cosmopolitan charm of London, the
war, we embarked on the next leg journey became a metaphor for the
our journey. Catching a latéght larger tapestry of life. As we navi-

flight from Bhubaneswar, we foul gated through the complexities of
immigration and embraced the chal-

= lenges of settling into a new country,

the road became a metaphor for
~ resilience and adaptability. The
excitement of embarking on our
first international trip, coupled with
the gravity of advancing careers,
added layers of depth to this narra-
tive. The prospect of pursuing a
PhD in the UK symbolized a signifi-
cant milestone, weaving education
into the fabric of our journey. Each
mile covered became a testament to the pursuit of knowledge and the
courage to venture beyond familiar horizons.

In retrospect, this grand voyage was more than a physical relocation; it
was a manifestation of dreams taking flight. From the winding roads
of India to the bustling streets of London, the transition was not just
geographical but also a metamorphosis of personal and professional
dimensions. As we settled into a new chapter of our lives, the memo-
ries of this extraordinary journey remained etched, affirming the pro-

Mumbai to London, the promise of a crosatinental adventure found impact of travel on the tapestry of our existence.
unfolding with each passing mile. Excitement rippled through the air
amplified by the realization that this leg of our adventure served a
prelude to an international odyssey, marking our inaugural foray
yond national boundaries.

Touching down in the vibrant city of London, the iconic skyline wel i

comed us to a new chapter in our lives. Forging ahead, we revelle 5 H
the realization that this was more than a leisurely journey; it wag m Unlve rs.ty Of

2 3 L
transformative leap towards academic pursuits. The backdrop of mis Re a d I n g
S

of Mumbai Airport, which, even
the late hours, boasted a captiva
beauty. Spending the night within
airport's serene confines, we marvd
at the seamless blend of functiona
and aesthetics.

With the first light of the new day, we boarded our final flight fro-

] 4 .
¥ 2 M ity e

—

ing to the UK for my PhD cast a sheen of profound significance ov
the entire experience. After completing the immigration formalities &

the London Heathrow Airport, we opted for a cab to traverse the pifs
turesque route to Reading, where the hallowed ha lls of my univerg
beckoned. As the English countryside unfurled beyond the taxi wi

-

3{»&5@! LT R |
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Some interesting Weather Apps “

Jyoti Chahal "

E-mail : jyotichahall .jc@gmail . com

1. Carrot weather app (TALKING WEATHER APP) 6. DAMINI

) . The Damini Lightning app is developed by IFTM

CARROT Weather is a fréedownload app that ¢ s Pune and ESSO.The app is monitoring all light-
puts a hilarious twist on daily forecasts, makir o ning activity which are happening specifically for
weather monitoring a less boring experienc all india. and alert you if lightning is happening
Hencédepending on the personality tgyeu near you by GPS notification. under 20KM and
can expect to hear profanities and comical dia- 40KM.

logue. It also lets you embark on a quest to find
secret locations such as the Pyramids or the official residence of igaysam
president of the United States. Providing accurate -dayefore-
casts, CARROT Weather provides data on humidity, dew point, a
many more.

MAUSAM is a Mobile App of the India Meteoro-
logical Department (IMD), Ministry of Earth
Sciences (MoES), Government of India to pro-
vide seamless and uB@mndly access to weather

The free, agupported version of the Weather ) products available on https://
Channel app is available on Android and iOS. Th8ausam.imd.gov.in/. Users can access observed weather, forecasts,
TWC app provides you with a wealth of meteorg@dar images and be proactively warned of impending weather events.

logical data such as temperature, wind and visibiityh € a@ppo6s devel opment and depl oy
on an hourly or daily basis, with an extendedayop SATOs Digital Agriculture & Yout,
forecast available. Interactive maps can display gfeTropical Meteorology (IITM) under the Monsoon Mission pro-
latest Doppler radar data to show rainfall and weather events SFgm of MoES.

severe weather alerts. The Weather Channel also includes social shar-

ing features for users to upload images, tweets, videos and photo$. MapMylIndia NavIC

2. The Weather Channel

MapmylndiaNavIiC Message Receiver App also
aids fisherman convenience. The app works com-
pletely offline and showcases areas for potential
fishing (tuna or normal). It also provides way-
point navigation from th
tion to the selected area of potential fishing.

3. CLIME: NOAA WEATHER RADAR LIVE (ANDROID, IOS:
FREE) /\ N

w. -
Now known as Clime, the app formerly known a \’; \y
NOAA Radar Pro continues to stand out from th
crowd with realime radar delivered straight to
your phone that shows you changing weather
conditions around you. iOS users can now tal@_ YAHOO WEATHER (ANDROlD, 10S: FREE)
advantage of lock screen widgets from the app as
well. You'll get the standard2dur and 7day forecasts with severs
weather alerts included. But the reason to turn to Clime is for t
satellite weather imagery that gives you the full picture of preci
tion, temperature and other weather details.

The Yahoo Weather app boasts a gorgeous inter-
face that is both informative and striking. The
app displays images of your location with match-
ing time of day and weather conditions, with the
option to view detailed fivkay forecasts, as well
as interactive radar, heat and satellite maps.

4. Radarscope

Serious weather watchers will want to turn to Radar-
Scope for detailed satellite views that include
NEXRAD Level 3 and SupResolution radar data. 10. WINDY (ANDRO'D, 10S: FREE)
With Radarscope installed, you can trck everything

7o tornados_and severe WSO o fiEe™ Sometimes, the best way to understand the weath-
floods and marine warnings. The app also helps y,

track the paths of storms using data from the U.{ @ eL around you ITSh t(t)‘ seeh ':E \\/,{?ugllze(:f on y(th;]r
National Weather Service. WINDY phone. screen. ats wha Indy offers wi

detailed maps that let you watch the weather
5. Meghdoot forecast unfold in front of you. Windy excels at
Meahd L  India M | _wind patterns, of course, but the app hapld® maps available
eghdoot, a joint initiative of India Meteoro Og_"showing temperature, humidity and more. You've also got satellite
cal Department (IMD), Indian Institute of Tropi- . . . . .
and Doppler info at your fingertips, plus a hurricane tracking

Ty e Ll toelrelielo)7 (LA I T (el OFfeature that comes in handy during storm season
e Agricultural Research (ICAR) aims to deliver y 9 :

| »=® @ critical information to farmers through a simple
and easy to use mobile application.
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Science and Technology news

After much anticipation and delay, Google has officially
launched its latest Al system, named Gemini. It is
biggest science and engineering effort by the company
after eight years of dedicated Al work. It introduces
three distinct modes: Ultra, Pro, and Nano. In the Ultra
mode, the system employs the largest LLM (large
language model) for intensive Al tasks. The Pro mode
utilizes a smaller LLM, while the Nano mode uses the
smallest LLM, suggesting potential local availability for
computers and phones.

In a phenomenal discovery by the James Webb Space
Telescope, astronomers detected the oldest black hole
ever observed, residing at the heart of the GN-z11
galaxy, dating back over 13 billion years to the dawn of
the universe. This cosmic behemoth, with a mass
surpassing a million times that of the Sun, challenges
existing theories about the evolution of black holes.
These observations indicate some black holes
experienced exceptionally rapid growth during the
universe’s infancy, defying previous expectations.
Sources of picture : Current Affairs

,

China launched the world’s deepest and largest
underground physics laboratory, the Deep
Underground and Ultra-low Radiation
Background Facility for Frontier Physics
Experiments (DURF), located beneath Jinping
Mountain in Sichuan Province. The laboratory,
operational after three years of extensive
, upgrades, aims to revolutionize the global
search for dark matter, a hypothetical form of
matter that does not interact with light or the
electromagnetic field.

Source of picture: WION

f

India’s space agency, the Indian Space
Research Organisation recently announced
that the propulsion module used for the
Chandrayaan-3 mission, designed to carry the
lander-rover to the moon, has successfully
returned to an orbit around the Earth.

Source of Picture -ISRO

Integrated Module Propuision Module
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Science and Technology news

NASA's ambitious plan to establish human
settlements on the moon by 2040 has
captivated the imagination of scientists,
engineers, and dreamers worldwide. The
Artemis program will land first woman and will
aim for long term human presence on lunar
surface.

Much like the dance of our solar system’s planets
around the Sun, a distant planetary system,
residing within our own Milky Way, unveils a
mesmerizing spectacle. Six worlds elegantly orbit
their radiant star. This celestial spectacle is an
example of a phenomenon known as the "chain
of resonance."

ISRO’s maiden solar mission, Aditya L1, has marked a
significant achievement by capturing its first high-energy X-
ray glimpse of solar flares. During its initial observation
period starting from around October 29, the High Energy L1
Orbiting X-ray Spectrometer (HEL10S) on board the Aditya-
L1 spacecraft recorded the impulsive phase of solar flares
" which is a sudden brightening of the solar atmosphere

The Indian Space Research Organization (ISRO) has

recently announced its ambitious plan to launch the =y
country’s first X-Ray Polarimeter Satellite (XPoSat). This

mission aims to delve into the polarization of intense X-Ray

sources, introducing a novel dimension to X-Ray astronomy. rr——
With a focus on simultaneous studies of temporal, spectral

and polarization features, XoPoSat is poised to make

significant contributions to our understanding of cosmic X-

Ray sources.
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IMSA Members Who Were Awarded

'("\ 2 2 » » A ° ‘.'

Name: Ms. Shivani Shah

Award: Excellence 