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It gives me goeaatcpl|l evas br @d hteo | MSA me mb e rMe gthhar. o uAgsh weh |

know, MR2iL®as a nor mal monsoon statistically, yet it
behavior, heterogeneity amhntifrestmerdriond. oThagl tobdlallt xll e
the open, | eaving unmistakabl eAcicnoprrdiinntgs tion tahlel rsepcheenrte ¢
State of the Global Climate in 2022 by World Meteorol
eight warmest on record. Change in our outl ook, dedi c
only |lifeline that our planet has.

I n this context, many gl obal l eaders assembled at the

Framewor k Conventi on -27m) Cla maltedCeh amdgaep t(aCtOPon for cl i1
the conbeptMi efi on LiFE, or Lifestyle for Environment ,
lifestyle foimodéychbiematve our .

Thus, the role of scientific societies such as | MSA b
interest and empathy towards environment related i ssu:
student participation strives towards better awar ene
environment fri endl y-Meigwiang.s laM$A Mevss Inegtltaegri n vi ewpc

bade.would | i ke to applaud the efforts of t-Megla, tbhe
brand ambassador of | MSA.
I whol eheartedly invite/ all |l MSA members to actively

inclusive and resTogemher Tweg ewihlelr! we can!

Wi shing you all a very healthy, happy and happening Yye¢

E-MEGHA Page 2



The
out
sch
for
s
Il nd
(o]

n

Rdbgds qx¢

$08 3AI1 EI

sanjib4@sac.isro.gov.in

Ahmedabad Chapter of I ndi an Meteorol ogical Soci e
reach programs on regular interval for creating aw
ool / col lege student s, researchers and educators. TI
conducting various events in the field of satelli:t
al so actively participating with various other | oc
ian National Cartographic Association (I NCA) and |
ducting various activities where scientific and tec

The Earth Day was celebrated online on Aprihe22|jtee2y
Pl ant at i oonT hTee clhencitquree was del i vered by Padma SHCIlii naanaer
Change andowAagr ioowlathurzeed in coll aboration with Anand A
was deli vekmeadwmhWedgrewe loll ogi st Dr Santanu Kumar Bal , L.,
informative and attended by many society members. The
conducting two | ectures: i) Satellite based nowcastin
conditions. Two senior society members Dr Bipasha Pau
Both the talks were very informative for the members.
Khambhat, Gujarat in coll aboration with Cambay Educat.i
-12 from five different schools had participated in th
gui z competitions related to Indian Space Program. Th
Vi kram A. Sarabhai was also screened. The society is j
active support of | MSA editor-Madhda emenys It dtet esrociietryed sl
of members. Annual Gener al Body Meeting (AGBM) was con
The society has planned many activities during the cu
2022, (2) to celebrate World Meteorological Day 2023,
ordination with other scientific societies, (4) to cor
thank each member for their active participation at Vv
members would actively participate in various activiti
E-MEGHA Page 3
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soon 2022 may remain in our memories as an outl i e

ping point for a NEW NORMAL, who knows??

recently cof@mhemcesdbuB8@®B with the same theme, wh e

ntries put forth solutions for adaptation along wi

ue-Mefg hia i s another step taken by the | MSA communi f
ring towards a resilient and adaptive worl d.

this issue,-uweshamar g wfaphe monsoon 2022, the chal
predicti en onfortntad | ryotnor mal monsoon, the extreme r
ar at regi on. I n addpirtoivoonk,i nwge ahraviec | telrso wughhthow t he r i
r the Tibetan Pl ateau i mpacts monsoonal rain patter
hods in the nextmonb ,yeariss. iFuwruteheaal so | ooks at t he
vigation with I ndian Constellation) NAVIC signals f
cater to the growi-ngsohteirestcioptéeedi gihc agr omet

satellite -methsdmagl odi caglr oappl i cations is also a pa
Ahmedabad city, we have informative articles on th

er over t he TCiSERES

oming satellite-Omsesivahi 6id s SREA&EAMRNd S band Synt he:
ar (NI SAR) is another highlight of the current issu
addi ti on to t WEEEERCHINIRNCHCE content, Bl s s guEs e
m of experienc- ewihaw,i ngMSAHhoaktivities, coll age a
wpoints and beautif ul creative expressions by the s
tMeglkEa t eam, invite you all/l to embark on this \
it MEe I @8 ;

eagerly Il ook forward to your response , feedback ,

E-Megha Team
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1V NYA Act|V|ty Log

0D~@BE

World Ocean Day 2022
Lecture on “Biogeochemistry
of Indian Ocean” by Prof.

u “ ’ Sunil Singh, Director NIO Goa
|

Lecture on Nowcasting by
Dr Bipasha Paul Shukla

and experience sharing by
Shri C.P Patnaik July 2022

v‘

Earth Day 2022
Lecture on “One litre water
plantation technique” by

Padmashrl Shri S.R Verma

E-MEGHA Page 6
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IMSA Activity Log

Dr Santanu Kumar Bal
Project Coordinator (Agrometeorology)
AICRP on Agrometeorology (AICRPAM)
ICAR - Central Research Institute for
Dryland Agriculture (CRIDA), Hyderabad, India

Giora G.H. Gershtein
International Relations Expert,
ZAMG (The Austrian Meteorological Institute)
Austria

Topic : Managing Weather and Climatic related

Topic : Climate Change Indicators for the
Constraints in Agriculture by

Israeli Agriculture
Time: 11:00 hrs

Agrometeorological Interventions

Time : 12:00 hrs

Prepared Dr . Suchan

by
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|l MSA Activity Coll age

Progress of monsoon 2022

Monsoon t hat i s

Prediction of Weather Forecast i n
Navigating Weat her using NavlC

Satellite Sensing for Agrometeorologic

Prolonged Heat waves during 2022: A

NI SAR: Mi ssion Overview and Utilizatio

Countering adversities while on a
Report on | MSA Outreach program 2022
BooReview: Satellite Remote Sensing an

Science and Technol ogy News

St ude@aGosr ner
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Progress of monsoon 2022

This yeardés I ndian Monsoon
September) was predicted by
is likely to be 99 % of the Long Period Average-87Pém) with a
model error of + 5%. This was updated of Bthy as rainfall is
likely to be 103 % of the LPA with model erroeef%. IMD only

counts the rainfall from 1 June to
mean that the monsoon system ceases to pour rain over India frols O M€ S
October 1. Withdrawal is a cessation of rainfall activity overn o r ma |

S
I

m

asom
el

The

easonal rai nf

Northwest India for five straight days, an anticyclone establishin% " £ . ¢ . |
itself in the lower troposphere and a marked reduction in the a rira ) I on ) I n-temgar a
moisture content. The monsoon rains can continue up to ad i st ri buti on.

fortnight into October. IMD also predicted the onset of monsoon,

over Kerala will take place on May 27 (with an error margin of + 4
’ X
days) on 14 May22. The private agency SKYMET made aOcean) in combination with negative Indian Ocean Dipole

prediction of onset over Kerala on May 26 (with an error margin o
+ 2 days). However, the onset date as predicted by Satelligndata

11May22 was on May 27(with an error margin of + 4 dayss.
year finally the onset was declared by IMD off 28ay. However,

DAILY MEAN RAINFALL [mm) OVER THE COUNTRY AS AWHOLE {2022)

V)

RAINFALL (o

e
=5 | Iy

Fig 2. Actual seasonal rainfall (mm) over India, with normal and
departure from normal (%) (Courtesy: IMD)

gIOD) - (Cool Ocean temperature in West and warm in East
ndian Ocean, strengthens the Southwesterly wind in Bay of
Bengal.

This year Pakistan experienced worst flood in history due to
unprecedented heat waves (Jacobabad experiencing 51 deg K).
The intense heat also melted glaciers in the northern
mountainous regions increasing the amount of water flowing

into tributaries, that eventually made their way into the Indus
river, combined with intense low pressure, in the Arabian Sea,
which brought heavy rain to F
early as June.

The 2022 Southwest monsoon season comes to an end, with
marginally above normal Seasonal rainfall, with extreme
variation in its spatiemporal distribution. We also saw surge

in August rainfall showing instances of flooding in Kerala,
Karnataka and Madhya Pradesh, and on the other hand large
part of UP, Bihar and Odisha have seen large rainfall deficit.
Quantitatively monsoon seasonal rainfall was +6% (92.5cm)
higher than its Long Period Average (87cm). In spite of
monsoon onset on (29 May) the seasonal rainfall ended, just
above normal. The monsoon rainfall is normal over
Northwest India (96%) and Central India (104 %), below
normal in East and Northeast India (88 %) and above normal
in Southern Peninsula (111 %).

Experts have opinioned that the increase in rainfall is due to
La Nina characterized by cooler than normal Sea Surface
Temperature (SST) in Central Pacific. India is seeing an
extended spell of Hdina, called triple dip LaNina, which is

onset this year was weak, and progress was not like the typigalbhenomenon lasting across three winter seasons in the
pattern due to presence of anticyclonic circulation covering centra|orthern hemisphere. This was only third time, since 1950
and peninsular India.e?(tending from west Pacific. This ygar priO[hat a triple dip LaNina has occurredMonsoon patterns are

to onset, Total Precipitable Water Vapor (TPW) was high oveshowing a climatic shift since 19%0owadays, instead of

Western Arabian Sea (>55 mm) dh\ay. The monsoon covered

moderate rain spread through the monsoon season, we have

the entire country by"2July, six days earlier than normal. The |ong periods rainfall accompanied with short spells of heavy

daily mean rainfall time series (all India) is given A Bigd actual

rains, since the moisture holding capacity of air increased

seasonal southwest monsoon rainfall (mm) over the country iRyith global warmingbest seen in the Pakistan floods.

2022, with normal and % of departure from normal are given in
FigB (Courtesy IMD). In the early June, Northeast India and
Bangl adesh wer e hit wi t h d

Mawsynramworlds wettest plaeecorded more than 1000 mm of

rain on June 17, the highest June rainfall recorded by IMD. This
year monsoon winds in the beginning were weak over Arabian S

however strong in Bay of Bengal (BoBNiba (cooler than usual

- mi
sea surface temperature conditions over Central and East Pamm:

E-MEGHA

The withdrawal of Southwest Monsoon has started on

September 2t0 from RajaT]t emlowaressure s?@tem ormled ‘
SnVirfd %éy%f anaag, is sihce Ai gSWestwa &if eacorﬁiryg a

days, rainfall is likely to occur over Odisha, Jharkhand, UP
and Madhya Pradesh. The presence of this system will stall
S monsoon withdrawal from parts of Central India ftill
ddle of October.
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Prediction of a Unique Monsoon that is

Statistically Normal but not
Normally Normal

Emai |

Seasonal prediction of Indian summer monsoon rainfall
(ISMR) during the recent times become more and more
challenging due to several external factors both natural and
manmade. Weather prediction improved manifold during
last couple of decade; improved high resolution satellite and

| mpr oved | and
parameterizati on [
over extended | ndi
iI's required to i
skill at the region

ground observations, better understanding of physical
processes and high speed computational power play an
important role in that. However, prediction skill of rainfall

in medium to londerm time scale viz. 15 days to monthly,
seasonal and decadal are not adequate. One of the biggest
challenge is to model the fast changing climate and the
manmade changes in lamsHlandcover. The fast growing

IMD Observed Gridded Seasonal Rainfall (JJAS 2022)

Latitude

Sukanta Das

n Septe
a

MP I abdbw¥ nEtmal

Latitude

sukant a@s

infrastructure development activities in large scale over a
landmass are significantly modify the respective land surface
properties, heat and water budget, composition of
atmospheric gases, aerosols etc. Theobtatt climate
models are not able to incorporate these changes while
doing the longerm prediction.

The ngongogn geagpndorghe year 2022 was another example
of uniaue and ngsual rainfall variapility during June to

bér. Aslber thé 1ftian Peteo IoEy |De9arm1ent

AMD) fepest. rihes ceyngy rgs a whade fecgivesl F06% of

rainfall of long period average. Thus, statistically, it was an
onhaoﬂ; howddef, tH@ gﬁal Bisttibitio®ofl
éwq seasqnaléaiqfa%oyer djan landmass (Fig. 1) does not
suggest a normally normal monsoon. Almost, 40% of Indian

landmass experienced below normal rainfall that includes
some major rice growing states viz. Uttar Pradesh, Bihar and
Jharkhand.

A seasonal prediction system has been setup at Space
Applications Centre (SAC), Ahmedabad on experimental
basis. The seasonal, monthly and weekiymulated
rainfall prediction along with the forecast of onset and active
break phases have been successfully carried out during April

CAM Predicted Seasonal Rainfall (JJAS 2022} May Phase

e

BCE
Longitude

Fig 1. Comparison of seasonal predicted rainfall with IMD observed gridded rainfall

E-MEGHA
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4D Observed Gridded Montaly Rainfall (June 2022) IMD Observed Gridded Momthly Rainfall {fuly 2022)

CAM Predicted Monthly Ramfall (June 2022) June Phase CAM Predicted Monthly Rainfall (July 2022) May Phase

o

CAN Predicted Monthly Ramnfall (August 2022) June Phase

|
i

CAM Prodicted Monthly Rainfall (Sept 2022) Sept Phase

Fig 2. Comparison of monthly predicted (June to September 2022) rainfall with IMD observed gridded rainfall

to September 2022. Fig. 1 and 2 shows the comparison of
the seasonal and monthly rainfall prediction with IMD
observed gridded rainfall. ISMR over the country as a
whole was predicted to be normal with 104% (92.5 cm) of
Alldndia Rainfall (AIR) of longerm mean of 88.9 cm.

The prediction of ISMR has been generated through 50
member ensemble simulation of Community Atmosphere
Model (CAM) version 4. CAM4 is the stafart AGCM

that has been made available to the scientific community,
originating from the National Center for Atmospheric
Research (NCAR) Community Climate Model (CCM). It is
also the atmospheric component of the Community Earth
System Model version 1.2 (CESM), which is a fully coupled
model. Each ensemble member of the model has been
started with different initial conditions and ses&face
boundary conditions. An improved rdiias correction
technique has been applied to the model to eliminate the
rainfall bias in the prediction system. Weighted ensemble
mean has been computed to generate the ensemble
prediction from the 50 members of identical model
simulations. The first phase of prediction has been made
during the first week of May named NRdnase. It has been
updated during the first week of June called Bhase.
Subsequently the prediction has been updated on monthly
basis till EOS i.e. September. Further, the weekly

E-MEGHA

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.

The prediction of ISMR generated by the 50 member
ensemble CAM model is able to show the major seasonal
and intraseasonal variability on both seasonal and monthly
scale. The rain minima over cengalithern India can be
seen in seasonal prediction (Fig 1), whereas, the deficiency
of rainfall during June (15%) and excess rainfall all over
the country during July (11%) are nicely picked up by the
monthly prediction (Fig 2). The model failed to capture the
excess rainfall over the west part of India throughout the
season. Further, the deficit rainfall over the Gangetic plane
during JuhbAugust is also unable to capture by the model.
Overall, the Alndia rainfall predicted during June to
September 2022 was 104%, whereas, the seasonal rainfall
of 106% was recorded by observations. However, the
model is failed to capture many extreme events of rainfall
and some regional monsoon breaks and active phases,
especially over the West part of India. Improved land
surface parameterization in high resolution over extended
Indian monsoon region is required to improve the
prediction skill at the regional levels.
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An Active wet spell over Gujarat State during
10" July to 15 " July 2022: A brief Report

Manorama Mohanty* and Vigin Lal F.

Emai |

Gujarat state received an active wet spell durfhgulp 2022

to 15" July 2022 with heavy to very heavy and extremely
heavy rains. The active spell was mainly due to the
interactions between monsoon trough, formation of
depression over Gujarat coast, active offshore trough over
south Gujarat coast and oscillation of shear zone between 19
to 20 deg N during the period.

Tchoe a.ct?i"ve spell was
I ntrer'a’ct’i o.ns bet ween
formation of depr ess.i o
active of fshore troug
CaD-alS "t a “a NEEN . .0us-¢ [I™-4 "a t"4Mo-.n
»0., 2°Q d.esd. - AN au ra 1 ga teh

Due to the above mentioned synoptic system monsoon was
active over the region; during™and 11" July, vigorous over

Wind—Vorticity 00 UTC 10tH JULY 2022
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.Fi N Isobars surface level 03 UTC 11/07/2022 Fig 2b: Highest
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Wing—Vorticity OOUTC 12tH JULY 2022
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i
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Guijarat region during #3July and active over Saurashtra
Kutch during 18 and 14" July, active over Gujarat region
during 14" and 1%' July 2022.

Exceptionally heavy rainfall occurred at isolated places in the
districts of Gujarat region namely Chhb@aipur &
Panchmahal during ¥Qluly 2022; in the districts of Gujarat
region namely Narmada & Surat during™1duly 2022.
Extremely heavy rainfall occurred at isolated places in the
districts of South Gujarat region namely Chhota Udaipur,

E-MEGHA

Fahial ezorded h the distiet

UTC 12/07/2022. Fig 3b: Highest

Dang, Navsari and Valsad during®1luly 2022; in the
districts of Gujarat region namely Panchmahal, Valsad,
Narmada, Dang, Surat, Tapi and in Daman, Dadra Nagar
Haveli during 18 July 2022.;in the districts of South Gujarat
region namely Navsari, Valsad, Dang & Daman, Dadra Nagar
Haveli during 18 July 2022 ; in the district of South Guijarat
region namely Navsari, Valsad and in Daman Dadra Nagar
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Wind=Vorticity OOUTC 13tH JULY 2022

b)850 hpa

N I A
3 by §vis iy

F I T I B 6 N O

0 13th Ju

ﬁbg;'rc )\é%r(t)lﬂB/aagd agl[%aml{nes R)lOOtha b)850 hpa ¢)500 hpa d) 700

Fi : Isobars surface |evel 03 UTC 13/07/2022 Fig 4b: Highest
r ﬁ#aah recorgedsm tﬁe dlstr?ct. 9 9

Wind~Vorticity OOUTC 14tH JULY 2022
b)850 hpa

Haveli during 1% July 2022. Exceptionally heavy rainfall and
extremely heavy rainfall occurred in the districts are coloured
red in the district level map of Gujarat.

To study the characteristics of occurrences of heavy rainfall
activity over Gujarat, IRA 5 reanalyzed 00 UTC data sets
havebeen used to compute Vorticity and streamlines for 1000
hpa, 850 hpa, 500 hpa, 700 hpa and 500 hpa levels during the
period 10" July to 1% July and plotted as shown in the Fig 1 to

E-MEGHA

Wind=Vorticity OOUTC 15tH JULY 2022

b)850 hpo €)500 hpo
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Fig 6a : Isobars surface level 03 U'I:C 15/07025 Fig 6b: Highest
rainfall recorded in the district.

Fig 6. Surface chart also has been analysed™dulitto 1%

July as shown in the figure 1a to 6a respectively. It is found that
the oscillation of shear zone from 18 °N latitude to 20 °N
latitude and high value of positive vorticity at lower levels to
upper levels in association with the low pressure system over
Guijarat are highly correlated with the significant rainfall activity
over the state(Fig 1b to Fig 6b). During the period, it is seen
form fig 7(Vorticity Hovmdller diagram) that there was high
values of positive relative vorticity over the Gujarat region as
well as Saurashtra Kutch at lower layers@®00pa) as well as
upper layers(7@D0 hpa) of the atmosphere.

variicity(lon (68

" / 3 N\ 1 S ." 7

. ) ( I{\ ) l|) /,,0))‘\ y / " a d)
7 \\ \ [\

S
R (’

72),lev(700—-500hpa))

vortocity(lon(68 72).1lev(1000—850hpa))
<:A FS ~7 = s, v J —) e 7 TRl T {[‘,’
0 ;
| / a _— hest
—13% —10.4 — }.r.l,,[ “ rlv .-l'r. 5.2 /ln 10.4 13 *10°—5 o—1
Fig 7; Vorticity Hovméller diagram 10@&860 hpa and 70600
Ihpa 8" July 00 UTC to 17 July 00 UTC averaged for 68 to 72 .°N
on.

Page 13



Rising Surface Pressure over Tibetan Plateau Strengthens
Indian Summer Monsoon Rainfall over Northwestern India

. . %
The Indian summer monsoon (ISM) is the strongest component Randhir Smgh ;
of the global monsoon system, bringin@®% of | ndi a NeergleJaiswal and .. 8
rainfall. The amount of ISM rainfall (ISMR) varies considerably C |\/| KIShtaW8.| e]:t ’
from year to year, which S|gn|J:_ | a] af f g
sociceconomic development, disaster management, and

hydrological planning. The majority of studies have found that ra n d hi r @sac.
the ISMR has been relatively stable over the past half a century,
especially on a national level, with significant spatial varlabllltyF
in the trends. A comprehensive examination of the geographical

distribution of rainfall trends shows that, over the previous four above 95% confidence level and the black color triangles

decades, ISMR in northwest India and along the western gha?hOW the regions where regression IS 5|gn|f|ca_nt_between =y
to 95% confidence levels. The entire analysis is for June

September, during 192820. The rectangles in (a) and (b)

As a result of rising ?_Spigtmoﬁhwe@t@dia 8?(;’2%% @8@$EéalndotL\¢er t |
etan region ° espegti i .

TP, lower level easter't 9 ﬁnthegnalygsﬂfé’ﬁ Yu‘ﬂ‘ﬁatglg i

were C nS|dere urfate pre

northwestern I ndia, Whijoh @e refaritydeltase® ERAS fePals@, Hleltalrdl i C
north westerlies have dahisfomte@adaMegorologicel Pepargment (IMB)a s t

|l ndi a. The TP, which has a mean elevation of about 4000 m and a
surface area of about 3000000 km2, is the highest and
increased while the ISMR over the li@angetic plains (IGP)  largest Plateau in the world. It acts as a topographical

and North East Indian regions significantly decreased (Fig. 1aparrier and influences the ISMR by obstructing cool, dry air
Several studies have reported the dipole pattern in the rainfalfrom northwest Tibet, which has a substantial effect on
trends (wetting across northwestern India and drying over theregional weather and atmospheric circulation. Additionally,
Indo-Gangetic plains and northeast India). The real cause of thedy serving as elevated heat sources, TP also promote the
asymmetries in rainfall trends is still subject to debate. Previous/SMR. It is apparent from the regression analysis (Fig. 1c)

studies revealed that low pressures/depressions in the Arab|aﬂ1at rainfall increases acrosSiRI SIS
over the Inddsangetic Plains and northeast India as

surface pressure above the TP rises. It is important to note
that the rainfall regression with Tibetan surface pressure
(TPsfc) in the Ind@angetic plains and northeast India is
not uniform, in contrast to northwest India. Instead, only a
small number of isolated locations exhibit a significant
association, suggesting that factors other than TPsfc, which
including local (such as changes in land use and cover) or
remote (such as -HIfio) forcing, may be crucial. Surface
pressure above the Tibetan Plateau controls the ISMR

rcles show the regions where regression is significant

o (0)ISMR Trends (mm/decade) ; (b)Psfc Trends (hPa/decads) (c)Rmoﬂon(lSlﬂ.TPm)(m/hP_o)

35N

30N

25N

20N

15N

10N

SNE[ T0€ 75 30-( 85 90 95E 100E 65E 70 75€ BOE 8SE 9OF 95E100105€ 65€ 70E 7€ 80{85[ 90E 95E 100€ pattern by regUIatlng bOth IOW and mldwm' CIrCUlatlon'
To show how zonal wind anomalies over northwestern
Fig 1 (a) linear trends of rainfall (mm/decade), (b) linear India can influence the ISMR, the interannual variability of

trends of surface pressure (hPa/decade), and (c) regression of the areaveraged JJAS (June through September) 850 hPa
the ISMR against the Tibetan surface pressure (TPsfc) (mm zonal wind is compared with

hPal). TPsfc by Singh et al., 2022a. The strong link between
Sea and an increase in moisture transport from the ocearsurface pressure over the TP and zonal wind over northwest
s the Indian land mass under the warming climate wergndia (U850, 22°N80°N, 68°E78°E) is reflected in the
in causes of enhanced rainfall activity, particularly heavinterannual variability of U850 and TPsfc. A high negative
nts. The decrease in rainfall has also been linked tgorrelation exists between the two time
anthropocentric forcing like aerosols, changes inseries (r #0.55, p < 0.01, Fig. 2a). Similarly, withOs81
d thropocentric forcing like (p < 0.01, Fig. 2a) correlation, NWIR (rainfall in north
uencyNifid;lweakened  India) interannual variability is strongly linked to U850.
d air pollution are some addition, U850 trends are examined, revealing a str
ould have impacted ISMR relationship between rising TPsfc and rising easteIR&

E-MEGHA



((TPsc,UB50) = -0.55, Pvalue < 0.01 TPstc -— U850 NWIR

2 Jrwesonwir) = -0.81. Pvalue < 0.01 across the Arabian Sea (Roxy et al., 2017). Since strong
i crosequatorial flow (i.e. MLLJ) is a manifestation of large
thermal gradients between the Asian landmass and
surrounding oceans, the intensification of MLLJ could be
attributed to rising temperatures over Iran.

Standardized Anomaly

25078 Tee2 1986 1990 1004 1908 2002 7006 2010 2074 2076 2022 Similarly, there is evidence that human activities are

so — &) influencing rainfall in the IGP region (Niyogi et al., 2010).
lope = -0.26 nvs/Decade —e— UBS0 . e A

as Pvaiue <0.01 = o Anthropogenic activities such as increased GHGs

emissions, changes in radiative forcing due to aerosols and
clouds, and changes in land surface physical properties due
to land use changes such as urbanization and agricultural
practices are some of the anthropogenic activities that may

Q978 798z 7986 1900 1954 1958 2002 2006 2010 2074 2078 2022 be playing a role, in addition to TPsfc changes. The IGP,
Year . . . . .
Figure 2 (a) Detrended and standardized time series of area averaged sundia's largest irrigated region, is home to 40% of the
face pressure over the Tibetan Plateau (TPsfc329IN80°EB5°E), 850 country's population and 50% of its irrigated land, with

hPa zonal wind (U850, 2030°N, 68°E78°E), area averaged rainfall  groundwater irrigation serving as the primary source of
(NWIR, 15°N28°N, 68°E/8°F), and (b) time series of 850 hPa zonal wind a1 rrigated agriculture in India has expanded from less
(U850, 20°N30°N, 68°E7/8°E). The entire analysis is for J8aptember, h % in th h .
during 1972020. Wind data is from the recently released ERA5 reanalysis, t <_’;1n Z_OA’ in the :_1-9605 to more than 45@ today. Increased
while rainfall data is from the India Meteorological Department (IMD). irrigation, according to a recent modeling study, decreased
the monsoon circulation, resulting in less precipitation
Bengal to the northwestern part of India, leading to increasedMathur and AchutaRao 2020, Singh et al., 2022b). As a

rainfall activity. result, these various forcings may interact, leading to a

The surface pressure above the TP increased significanf?MPlex change in monsoon rainfall patterns.

between 1979 and 2020. According to both observational andrhese findings are important in determining what is
modeling studies, regional/hemispheric warming causes highetausing regional variations in the Indian summer monsoon
surface pressure over the TP in a hydrostatic atmosphere. Lowinfall pattern. Due to the fact that the surface pressure
level easterlies over northwestern India and nigkké anomalies over the Tibetan Plateau are extremely sensitive
southerlies over East India show a rising tendency from 1978 regional/hemispheric warming, these findings will also
through 2020, which is consistent with surface pressure patternge helpful in understanding and forecasting summer
over the TP. Singh et al. 2020a also underlined that themonsoon rainfall on interannual time scales as well as in
influence of global warming on increasing surface pressure ovéydrological planning for the country under the backdrop
the Tibetan Plateau was substantially greater than that of othesf global warming. Furthermore, the significant synoptic
causes of increases in the surface pressure over the Tibetagale link between Tibetan surface pressure and ISMR can
Plateau, such as water vapour loading and aerosols. Additionallyelp with longange monsoon forecasting.

Singh et al. 2022a demonstrated that the interactions between

ISMR and other significant climatic elements (e.g. ENSO, PDO

. . L References
S LC ORI have Lz ImeCt .On iz aS.SOCIat.I(.)n betweerlllathur and Achuta Rao K (2020) A modeling exploration of the
TPsfc and ISMR. It is worth mentioning that, in additontothe ¢ ¢ ysi tivity of the T rdl a6st &l i ma

increased surface pressure over Tibet, other causes are alggy.

contributing to the increased rainfall activity in northwest India. Niyogi D., Kishtawal C. M., Tripathi S., Govindaraju R. S. (2010).
For example, according to a recent study, a rise in surfac®bservational evidence that agricultural intensification and land use
temperature as well as an intensification of the surface lowchange may be reducing the Indian summer monsoon rainfall. Water
pressure area over Iran and anomalous cyclonic circulation ové&esources Research, 46(3)7.1

the Northern Arabian Sea is responsible for an increase irRoxy M.K., Ghosh S., Pathak A., Athulya R., Mujumdar M., Raghu
rainfall activity in northwest India (Yadav, 2016). The authorM- Pascal T., Rajeevan M. A. (2017). Threefold rise in widespread
further said that the surface temperature over Iran has beeﬁ).(treme S eYents over Ce.mral India. Nat CorfifiSiies 7_0,8'

rising in recent decades. As a result, the soeshmonsoon has ~ Singh. R., Jaiswal, N., Kishtawal, C. M. (2022a). Rising surface
shifted westward (for example, prolonged Roestward pressure over Tibetan Plateau strengthens Indian summer monsoon

) 1 i LPSs) f the B rafinfall over northwestern India. Scientific Reports, 128), 1
sion of low pressure systems ( s) form over the Bay glngh, R., Rakesh, V. & Varma, A.K. (2022b). Association of winter

" ' egetation activity across the Waingetic plain with the subsequent
drought in northeast India. Furthermore, the monsooR Iow |ndian summer monsoon rainfall, ClimDyn,

(MLLJ), a strong cregsatorial flow in the lower https://doi.org/10.1007/s0038D22064267
iginates from Mascarene High and flowsradav, R. K (2016). On the relationship between Iran
ia to the Indian peninsula, is critic@mperature and nortivest India summer mo

LJ has been increasing o
cadg, Pvalue < 0.01). Usi
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Prediction of Weather Forecast
in next 75 Years

Pradip Kumar Pal
Emai | : pradippal

As we are celebrating 75 years of Independence of India, let usmproved forecast than synoptic forecast. This was also an
look at how weather forecast is going to change in next 75 yearsobjective method, which was not depending on the manual
We shall be talking about the type of weather forecast by 2097 extension of synoptic weather charts. Though the dynamics is
mostly understood, many physical processes causing weather

Whet her this predi §avt§‘? SO o dy“(‘{\?"éa?éysferfa el
. Development of numerical techniques for solving
f orecast becomes t r dofinear BYdfodynaicOeliuaons o n e t hi1 ng
i s cReli®a ir n y t r U e Asanapicgl golution ragyngh aypilgples numejicaktechniqueg) e
a were developed to solve,these efuations with the help of
eternal and uni ver s admputel tedhiblogy. ONdrmallyTngndricl thchBiques are

implemented in a grid system representing an area where
or by the end of this century. We are not talking about the FENEEEEL ' [ACERRE oS dening _the TREED SR 50
superposition of waves, spectral techniques were developed to

R LR B0t about the change In weathel forecast.re lace the grid system and solve these equations in spectral
We are witness of how weather forecast has changed during last P 9 Y q P

-~ . domain of amplitude and frequencies of the waves. These
75 years. Based on the past trends, we shall try to project it in Y - .
the future. One can not assume that the trends will remain Vo ¢ e transformed |nto_ alita} [l yalues g Weather
same as in the past, and so it may not be possible to eXtend_parameters. Numerlc_al_techmgues have improved over time
forecast behaviour linearly to future. So, the projection here will et énd S ilLiibroiinG:
have inherent inaccuracy depending on the change in future 4. Observational accuracy of weather parameters

trends. Development of instruments for measuring weather

First let us look at the causes which enable changes (Parameters played a crucial role in the forecast system. If one
improvement/ deterioration ) in weather forecast. Briefly we knows the current weather accurately, then one can expect to

shall describe how these causes change the weather forecast wiffve accurate forecast. As the errors in the measurement
time. grow with time evolution, while estimating their future state,

1. Understanding the BET el T cess of weatha the forecast will also have larger errors with time. Measuring
' 9 phy P y instruments are getting better and better with time and the

Seven decades earlier weather parameters were measured only;afnroved accuracy is having a positive impact on the forecast.
a few observatories over land. These observations were used

understand the physical processes of weather system in a broa
scale. Based on the understanding, weather forecast was mad@hile solving the dynamical equations, one has to have

in synoptic scale by drawing weather charts extrapolating theknowledge of each weather parameter at each grid point of
streamlines to the places where there were no observation. Thehe area. If there is no observation at some of the grid points,
forecast accuracy was Subject to the expertise of thethen they have to be aSSigned some value by interpolation or
meteorologist, who was drawing the charts. Understanding of €xtrapolation from neighbouring points. Earlier most

physical processes causing weather is a continuous process arfPservations were over land and vast area of ocean was not
is gradually improving with time. having any observation except over some islands and some

2. Understanding the dynamics of weather system and commercial shlps. With the era of satellites and developmen_t
of remote sensing techniques, the number of observations is

modelling . : - . .
s d y continuously increasing with time and consequently the
Considering the atmosphere as a fluid, the dynamics of weather ., rrent weather is known better.

system was formulated in terms of fluid dynamics equations. As
these equations are evolutionary in nature, knowing the present
weather conditions, it is possible to forecast how the weather
will evolve in future. Only problem is that these equations are With the development of numerical techniques,

system of nonlinear partial differential equations and there is Simultaneous computer technology development helped to
hardly any analytical solution. At the same time, these analyse the observation of weather parameters and to
equations were the basis for better understanding the dynamicsintegrate the dynamical equations for making a forecast.

of the weather System and Subsequenﬂy it he|ped to havecomputational power is Continuously increasing with time.
With the increase of computational capability, data storage

. Density of observation of the present weather system

6. Computational power for analysis of observations and
forecasting weather
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capacity is also increasing with time and they together are
changing the weather forecast system.

7. Communication technology for dissemination of
weather observation and forecast

Though the number of observations is increasing at
different locations, it has to be communicated to a
central computer system for analysis in a reasonable time
to make a proper forecast. The forecast also has to be
disseminated in quick time to the users for whom it is
relevant. With the help of satellites, communication
technology is also improving with time. All these above
causes have changed the weather forecast in the past.

Dynamical forecast has replaced synoptic forecast. The
current weather is better known with the increase in
observations. With the increase in computer power, the
forecast is made in higher resolution, both in spatial and
temporal domain. The same causes are supposed to
change the forecast system in next 75 years. Let us
explore how the rate of change in the past may be
projected in the future.

In the past (1947 1970 approximately ) the synoptic
scale forecast was made for almost 100 Km in spatial
domain. During next two decades ( 1971890 ) , with

the help of dynamical models, the forecast was made for
25 17 50 Km. With the increase in number of
observations, during next two decades (192010 )
forecast resolution improved to 1025 Km and now
during the last decade, with fast computers having huge
storage capacity, the forecast is made in1® Km.
Following the similar trend, by 2050 one can expect to
have forecast in 1 5 Km resolution. Assuming the
similar trend, by the end of this century, forecast will be

available in 100° 250 meters spatial resolution. With the
advent of new technology for observation, every mobile phone
may have a small chip for weather parameter measurements and
transmission to a central computer with its location
information. Though this is only a wild guess, this will definitely
improve the quality of forecast in future. There will be advanced
sensors in future geostationary satellites which will provide high
resolution weather data in both spatial and temporal domain.

In contrast to the improvement in spatial domain, the
improvement in temporal domain is rather slow with time.
Earlier during synoptic forecast, forecast up to one day was
made with the assumption of persistence forecast. With
dynamical forecast, till now it has gone up to B days in
tropics, and 5 7 days in midatitude with some reasonable
accuracy. With similar trend, by the end of this century, forecast
may go up to 5 7 days in tropics and 1012 days in mid
latitude. One should remember, that weather system being a
chaotic system ( in which a small error in initial condition may
result in a large error in forecast), it is already established that
forecast of weather beyond 14 days (limit of weather
predictability) will have no meaning.

For final verification of this prediction of weather forecast, one
has to wait till the end of this century, but partial verification
can be done with time whether the trend remains same. If there
is drastic change in the trends, then that will also be only wild
guess.

Whether this prediction of weather forecast becomes true or
not, one thing is certainly true that change is the eternal and
universal law of nature. So, by this law of nature, weather
forecast is also definitely going to change with time and as in the
past we can only hope that it is going to improve further.
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NAVIGATING WEATHER THROUGIHHWE

GNSS is a very wkhown term in navigation fraternity and
generally stands for Global Navigation Satellite Systems. GN

and Timing (PNT) services throughout the globe in all weather
conditions. Generally, all Global Navigation satellite systems
are in medium earth orbit (MEO). MEO is majorly a
reasonable compromise between optimum resource, cost and
coverage. However, now a days, satellites in Low Earth Orbit
(LEO) are also gaining popularity due to the fact that the
transmitted signals would be more jamming resistant than the
signals received from the conventional MEO and GEO/GSO
orbits. LEO orbits also offer a platform for hosting space
borne GNSS receivers to cater various -effestive
applications, especially weather and interplanetary navigation
applications under Space Service Volume (SSV). Furthermore,
opportunistic use of presently available MBNISS signals
from GPS, Glonass, Galileo, Beidou, NaviC and QZSS may
prove to be valuable resource for the development of
applications in numerous areas. Some of these potential
application areas include Location Based applications, Remote
Sensing applications, Science applications, tracking, disaster
management, precision agriculture, Weather prediction,
Construction, maritime, Unmanned Aerial Vehicle (UAV),

Ashish K Shukla
systems are meant for providing seamless Position, NavigatEPnailashish@sac.isro.gov.i

formation over a tropical station Kolkata, India (Das et al.
2020), since S band responds better for such applications in
comparison to L Band.

Figure 1 illustrates detection of thunderstorm using NavIC S
band signals using Machine learning algorithm along with the
validation using Radar data. Here a thunderstorm system
developed on April 12, 2018, and gradually moved over the
study location. Here two clear days April 10 and 11, 2018
along with the thunderstorm days have been considered for
analysis of signal strength change. For a better understanding
each day has been divided into three consecutive sessions of
8hr each and the same process has been applied for each
individual session.

Dynamic Time Warping (DTW) is applied between signal
strength of the Land Sbands for every session of each day
and the obtained Warping Lines (WLs) are compared
between the same session of the two consecutive days (i.e.,

There are very intere sbettWFerr‘]tfgf N R gy S AT
research areas which r‘?‘#“yai"‘nrﬁj 1ts cqgsgeutive N dgy (Aptil L1 and ]pz 201938
. . . difference is plotted on vertical axis in Figure 1 for NavIC 1B,
= S pecial tbyan d_ 3 INmQ/ I & ST &g IE.SFO unfefstand the nature of this variation, IMD
wi t h a combination 0 f popdibrdradial dbta of thelefbnt ar@ disd1sBolin. It is clearly
GNSS signal s such as Gfisiblefromthe NaviC orbital constellation and Doppler radar

survey and land records, robotics etc. This article attempts to
provide stimulus about unique applications using NavIC with
special emphasis on weather applications using Na&d@dS
signals and multipsath classification with particular attention
to NaviC GEO and GSO orbits.

Weather Applications using NavIGE&nd Signals:

India has developed its own satellite navigation system NavIC
(Navigation with Indian Constellation) which is a
constellation of GEO and GSO satellites and is currently
providing services over Indian land mass and 1500 km from its
geopolitical boundary. NavIC signals are currently being
transmitted at two frequencies: L5 (1176.45 MHz) and S Band
(2492.028 MHz). NavIC S band signal has wavelength of
around 12 cm and this makes it very unique for weather
monitoring applications. There are very interesting

cloud coverage picture that the cloud has moved from the
direction of IRNSS 1C. This finds good agreement with the

WL variation shown in Fig. 1. The starting time of such a

deviation corresponded well with the cloud overcast as NavIC
1B and 1C are affected earlier than NavIC 1E. NavIiC 1E has
only been affected after the cloud moved over the study
location.

GNSS Radio Occultation (GNS®D):

The main idea behind Radio Occultation is to use various
GNSS systems such as GPS, GLONASS, GALLILEO,
BEIDOU and regional systems such as NaviC and QZSS for
atmospheric sounding. GNSS signals are abundantly available
from these constellations in L and S band and are being used
for remote sensing of Earth from L@sed platforms using

applications and research areas which can be addressed using®nPoard GNSS receivers. The main advantage of GNSS

especially #and NavIC signals or with a combination of
NavIC and other GNSS signals such as GPS.

Unique Applications using NavIC 8and: Detection of
Thunderstorm

NavIC S band uniquely provides opportunity to study weather
system formation since S band is able to capture weather
related signature such as cloud and thunderstorm formation.
NaviC S Band signal strength (C/NO) parameter has been
used to detect cloud system responsible for thunderstorm

E-MEGHA

remote sensing is that it provides high temporal resolution
with acceptable spatial resolution in a -efisttive manner.
Signals from GPS and other GNSS are already being exploited
for the fully operational GNS®adio Occultation (GNSSO)
satellites or constellations for atmospheric sounding. In this
regard, NavIiC S band generates great interest and scope to
independently explore this field of remsémsing for weather
monitoring in particular because of the availability of S band
signal which is more suitable for such studies.
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Figl: Detection of Movement of a Thunderstorm System
(Das et al.,2020)

Detection of trajectories of Tropical Cyclones (TC) using
GNSSNavIC SBand RO measurements:

Radio Occultation (RO) data using Space borne receivers at
Low Earth Orbit (LEO) platforms provide valuable
information about temperature, humidity and Water Vapour
profiles which are being ingested in weather forecasting
models by the researchers.

As per the earlier study by JPL/NASA NavIiC S band adds
significant information to COSMIC constellations with
higher precision and provides ten times improvement in
Signal to Noise Ratio (SNR) from the combination of L5 and
S band of NavIC . It also provides greater temperature and
altitude resolution with improved understanding of boundary
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Fig 2: Multipath Classification of NavIC Signals

GNSS Reflectometry (GNRR):
Another important technique which is gaining considerable

momentum especially for weather applications now a days is
GNSS reflectometry (GNE3. Tapping the reflected GNSS
signals from the land and ocean surfaces using LHCP/RHCP
antennae, ocean altimetry, and ice sensing (sea and glaciers)
and near surface soil moisture studies are being done using
spacéorne and groundased GNSS receivers respectively.

Conclusion:

Shand signals from Indian Satellite Navigation System,
NavIC, provide unique opportunity to explore and develop

layer processes. Studies by JPL/NASA [3] have shown that RO weather applications to the researchers worldwide since S

improves forecasts of tropical cyclone (TC) intensity and track
location and with the inclusion of RO measurements from
NavIC satellites will additionally provide excellent coverage
near the TC tracks due to increase in the number of
observations by 50400% near the TC tracks compared to
COSMIC?2 alone. Therefore, it is expected that Na&T
measurements (especial@afdd) from LEO platforms will
significantly improve forecasts of TC intensity and track
location. Navi@&O significantly increases occultation count
in North Atlantic region relative to COSMIZ; since, nearly

all cyclones will spend sufficient time in this region.

Multipath Classification with signals received from NavIC
GEO/GSO Orbits using Machine Learning Approach:

Unkike GPS which is a MEO orbit constellation, NavIC

band is unique to NavIC constellation and carries signatures
to study cloud formation, thunderstorm detection and
Cyclone Track prediction. Furthermore, characteristics of
multipath is quite different from that of other GNSS systems
in MEO orbits. Therefore, NavIiC further provides
opportunity to study and classify multipath signals from GEO
and GSO orbits, Various other studies such as ionospheric
Total Electron Content (TEC) and scintillation characteristics
using $and signals are also being explored. Future NaviC
satellite is also proposed to transmit signals in L1 frequency
band. Therefore, it would be further interesting to see
researchers explore this additional frequency as well for

signals experience different multipath characteristics because addressing novel applications with single, dual and triple

of their GEO and GSO orbits. Multipath classification from
GEO and GSO orbits are being explored using the machine

frequency combinations.

learning algorithms and signals are classified as Line of Sight References:

(LOS), Multipath and Nohine of Sight (NLOS) (Shukla et
al., 2022).

Figure 2 shows how explicitly machine learning algorithms are
able to classify LOS, Multipath and NLOS signals using
NavIC code minus carrier and Elevation angle as input
parameters. This kind of intelligence to GNSS receiver will
provide robust and accurate positioning for especially for
safety of Life (SoL) applications. This classification of signals
may also be useful for soil moisture estimation which is a very
important inputs for flood prediction, weather forecast and
climate monitoring.

E-MEGHA
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Satellite Sensing for Agrometeorological

applications

Rahul Nigam
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Agriculture and allied sector are an economic engine for condition throughout the crop season. This open up a new
India as more than 60% population livelihood directly and pathway to enhance the scope of agromet advisory services by
indirectly depend on it. After the era of green revolution, integrating the satellite derived agromet products in the
food security for all citizen is a prime focus for all current framework to address block and district specific
government agricultural polices to feed the growing advisory. To encourage the usage of satellite data for the
population. This require sustainable growth of agriculture to societal applications, Space Applications Centre (SAC),
ISRO under MultiMission Data Reception and Processing

. ystem (MMDRPS) project providing many core agromet
The agrometeorologica roductd ftbrh | iQnrge%s?ationafy Satbliites INSoili'ﬁ'ld
ti mely farm operati 0n 3DR Mhdse pfadudts dugh& UEd Not deriveé wallle added
reduce the expected c ragrgnet presustsingicators such aseason crop sowing
prospect, crop stress indicator, surface dryness index and
assessment of agricultural drought etc.

safeguard of our existing natural resources. The usage of . '
growing technology to optimize farm resource efficiency for 11e SAC and IMD jointly initiated the usage of the core and

curtailing the cost of production and limit the expected value added agromet products iavbekly agromet advisory
losses is the need of farming community. The continuous SETvices for six Agktet Field Units (AFMUs) covering 672

rise in crop production is a result of adaptation of new blocks gnd 98.d|str|cts). At pres'ent agromet products suc_h as
technology by agricultural fraternity. But major apprehension Normalized Difference Vegetation Index (NDVI), Potential

for the farming community is increase in crop losses due toEvapotranspiration (PET), Surface Aridity Index (SAl),
erratic and anomalous weather. Agrometeorology link the Minimum and Maximum Land Surface Temperature (LST)
complex system of soil plant atmosphere continuum (SPAC).2nd Surface Soil Moisture (SSM) are provided to all six
The coupled sofllantatmosphere system responsible for AFMU_s in user fngndly format since Ogtobgr 2919 through
exchange of energy, mass, and momentum between land an@ dedlca'ted web link from VEDAS (Visualization of Earth
atmosphere. The developed understanding of exchangdPservation Data and Archival System) (https:/
processes provides reasonable operational applications an¢das-sac.gov.in) geoportal.

recommendations for farming community. The  Groundbased Agrometeorological Observational System
agrometeorological guidance for the timely farm operation

and management can reduce the expected crop losses. Hendde AgroMet Station (AMS), Eddy Covariance (EC), Large
to strengthen the farmer sod ApertumSchillareteri(LAB) ansl foyr poonponentmeagliatibna n i
biweekly Agrometeorological Advisory Services (AAS) issystem were installed in different agroclimatic region by SAC

i ssued to farmer sd t Metdiald h teamnte measurek theo dgroreBOrologicar abservation in
Units (AMFUs) by India Meteorological Department (IMD) different cropping system of India. AMS with INSAT
under the umbrella of Gramin Krishi Mausam Seva (GKMS). communication link was having slow response sensors for air
The major objective of the AAS is translation of mesoscaletemperature, relative humidity, wind speed and direction at
medium range weather forecast for management strategies
and required farm operations based on real ground situation i
of crop/livestock to increase crop production and reduce the e S ——
losses due to unfavorable weather. The current advisory
framework could reduce1®% cost of farming operations {
and increase in crop yield varying fror2%% (Rathore and

Maini, 2008). To improve the quality and coverage of
present advisory framework require nearirealassessment

of crop and soil condition at block and district scale. In the
present scenario historical crop record and point scale crop
condition with weather forecast are used for generation of
advisory for a group of bl o5&
advances in the spectral sensing through polar and )

geostationary satellite provide an opportunity to capture the Fig 1. AgroMet Station (AMS)
near realime synoptic continuous coverage of crop '

m) . T |
Oia logger . Diffuse radlation
w A A i o sepsor

T-RH probe (1.25
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Fig 2. Eddy Covaraince System

three heights along with fosomponent net radiometer,
twodepth soil heat flux sensor, thdepth soil

Week 22 s sapto 1ame]  Week 23 4 june o 30 Jues)

AHMEDABAD

Fig 4. Operational Weekly Surface Dryness / aridity
index from INSAT Derived Reference 2022

New Del hi and SACOs
Oceanographic Satellite Data Archival
(www.mosdac.gov.in) geoportal.

MOSDAC
Centre)

temperature sensors and rainfall sensor as shown in Figure

1. AMS used the bowen ratiased methodology to provide

ValueAdded Agromet Products

surface latent and sensible heat_fluxe_s. EC system possesfe products such as Surface Dryness Index (SDI)/Aridity
fast response sensors and provide direct measurement qgf,jax (Al) and forewarning of pest model also developed

s

| e—
Surface Insolation

Clear Sky Net Radiation

o —  —
Land Surface Temperature

Potential Evapotranspiration

Actual Evapotranspiration

Fig 3. Examples of INSAT 3D/3DR derived Agromet
Products

cropping system and also helpful for evaluation of satellite
derived agromet products.

Core Agromet Products

The algorithms were developed to generate core agromet

using the core agromet and additional ancillary data. SDI is
used to quantify precipitation availability over atmospheric
water demand over rainfed agricultural area. SDI represents
adequacy of the precipitation to satisfy atmospheric
vegetation water demand. A methodology has been
developed to generate SDI using INSAT 3D derived daily
reference ET and rainfall data. In the developed
methodology, SDI is generated at weekly scale (standard
meteorological week) and hosted at VEDAS geoportal. The
generated SDI is categorized in four classes (a) severe dry,
(b) mild dry (c) mild wet (d) wet as shown in Figure 4. The
SDI able to capture the dryn
regions of India. The severity of infestation of pests and
diseases differs across seasons, regions and crop types and
crop stage in a given region. In the absence of stable,

Operational Mustard Aphid
forewarning in mustard growing
regions of Rajasthan through
VEDAS Portal

N faw

Latest forecast (¢ Standard

Meteoroiogical Week|

Forecast wil be updoted af esch meek 49 0 second fortoight
Feb

Fig 5. Web based dissemination forewarning for
Mustard Aphid for Rajasthan state

products such as surface insolation (instantaneous andyesirable and diverse sources of resistance to the biotic

daily), net radiation (instantaneous and daily), potential
evapotranspiration (daily), actual transpiration (daily) and
land surface temperature (instantaneous and daily) from

Indian geostationary satellite INSAT 3D and 3DR. The e consuming

developed products were validated with the ground
measured data in different agroclimatic zones of India.

menaces, timely and precise amount of spraying operation
of specific chemical or Hesticides remain the primary
effective means to manage them. Such exercise would be
laborntensive in the country with
difficult terrain and other constraints. Therefore, to
overcome such limitations for agricultural crops, a pest

These regular products are generated through an,re\aming model for mustard aphid has been developed

operational and automated data processing chain at IMD,
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at spatial scale using long term systematic in situ mustard
aphid population data, shadnge weather forecast at
high spatial resolution (5 km grid), satellite derived
mustard crop mask and phenology over all mustard
growing regions of Rajasthan, Haryana and West Bengal
State. The pest forewarning information are divided into
three categories (low, medium and high) represented by
different colors which are obtained through objective
analysis of aphid data based on historical records. For each
category, various advisories are generated for farmers.
These advisories were also stored into the database. The
forewarning model output is automatically updated at
each week from January 01 to second fortnight of
February. The developed model is now operational and
information is disseminated through VEDAS geoportal
with weekly updates as per the standard Meteorological
Week (SMW) as shown in Figure 5. The forewarning
model are also developed for other targeted pest such as
yellow stem borer and white fly for rice and cotton crop
respectively.

HEV FREND NO JusT

YU GIRS EXPECTING

Way forward for Digital Agrometeorology

In future as per the growing requirement the high
resolution crop specific agromet products and their
near future (& days) prediction will be generated at
Gram Panchayat level advisory services. To further
promote the judicious use of water in agriculture and
water foot printing webased gespatial tool and App
will be developed to disseminate irrigation advisory for
farming community. In future mission like TRISHNA,
GISAT and NISAR will add more valadded
products at much finer scale and higher precision
through geepatial platform to guide farmers for
optimizing the utilization of farm resources and save
crop loss so that benefits can be promoted at-farm
scale.
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of Ahmedabad

Neeru Jaiswal* and San- §
The impact of human activities on the atmospheric chemical jih K Deb ’
composition has become more evident since the industrial
revolution. It is assumed that the human impact induced an
increase of the global mean surface air temperature of
approximately 0.74°C during the twentieth century. The
temperature increase between 1950 and 2000 (+0.13°C/decadeDirect impact of climate change can be witnessed by
nearly doubled compared to the previous 100 years. Hence, theincreasing and prolonged occurrence of frequent heat waves
global warming trend due to anthropogenic activities all over the globe. Heat wave is a condition of air
corresponds to an increase in energy flux of +1.6 ¥imee temperature, which becomes fatal to human body. Heat wave
1750 (IPCC, 2007). However, the human factor is not the only is abnormally high temperature condition, more than normal
one, which changes and influences the energy balance of themaximum temperature that occurs during the summer
season. In India, it is experienced during Mdtcte
months. Heat wave occyrs when temperature crosses 405C in

Bl e ¢ t i mpac t o f c | blaim,aﬂ C €in th&€ cbhsthl Ardds @nd 36°Ainlthe hhi/le

Wi tnessed Dby i ncr e a'sdpsnAgpertge pitgion et biolrid'aan?ﬁepo@"@'
Department (IMD), when normal maximum temperature of a,
occurrence of frequgihi mo%a@s)ahsn 40°4V tRerVhet Pave dBpdrtule
over t he g | obe. from normal is 4°C(56°C) and severe heat wave departure
from normal is >6°C (7°C). When actual maximum
temperature remains >45°C, heat waves are declared.

Emai | ) i
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earth system. In addition, natural forcing such as solar activity,

volcanic eruptions or changes in orbital characteristics can causén this year 2022, during summer months prolonged and
climate change and climate variability. Besides increasingWidespread heat wave conditions were observed in the
average temperatures, also more extreme events, modified windorthwestern part of India affecting millions of population.
patterns and sea level rise are consequences of the climat&everal cities across the country experienced high
change. Temperature findings are sustained from instrumental temperature  (greater than 42°C). India experienced
observations over the last 150 years (IPCC, 2007). Overall, theProlonged spells of heat eave during March and April 2022.
IPCC (2007) predict hotter temperature extremes, more N the year 2022, heat waves struck earlier, lasted longer and
intensive heat waves, stronger precipitation events, a decrease ifiit the high records. Many cities of India in Punjab,
snow cover and a reduction in sea ice as potential consequenceb/ttarakhand, Gujarat, Rajasthan and Delhi experienced
of climate change. This implies that we will be exposed to more Severe heat wave conditions during the year 2022. The daily
extreme events with potential severe consequences on naturaMaximum temperature of Ahmedabad city recorded at SAC
and anthropogenic ecosystems, health and economy (IPCCBopal campus is plotted in the Figure 1.

) It can be noticed that that temperature exceeded 40°C

threshold in March itself and persisted throughout April and
May except 2 days. The continuous spells of extreme
~March —s—April —=May —eJune temperature (42° C) was observed during 27#Apliay and

820 May. The hottest day of the season was recorded on 11
May with the maximum temperature 46°C.

Daily Maximum Temperature during Summer 2022

The unusual heatwave condition in March 2022 could be
linked to global warming due to climate change. Climate
change is a global phenomenon which affects not all areas to
the same extend. The highest vulnerability is shown by polar
35 z - to subpolar zones and searid areas (IPCC, 2007). Extreme

' i ' events, such as heat waves are often accompanied by large
damages and losses. These heatwaves are a major risk to
health conditions and are tern
related deaths are often undercounted around the world.
There is a need of an integrated nationwide program to study
the change detection, impact assessment, and adaptation and
mitigation.

Temperature (Deg C)

Fig 1: Daily maximum temperature recorded at SAC, Bopal
campus Ahmedabad during Matktme, 2022. The dashed
and dotted horizontal lines shows the temperature limit of 40°
C and 42°C.
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Mapping the Changing Blue Cover of Anmedabad city during
1984 -2020 using high resolution satellite data

Anurag Kandya,*, Mehul Pandya, Abha|
Chhabra, Aditya Vaghela, Rishabh Oz
Emai | akandya@gmai

The blue cover of a city (river, lakes, ponds and wetlands) is an

important part of an urban ecosystem as it performs varic
significant environmental, social and economic functiBasvn
to Earth, 2020The blue cover acts as a source of drinking wati ...
helps in recharging ground water, supports biodiversity a __| : y
provides livelihoods. The location and persistence of the bl
cover is affected by climate and human ac{vilydsmarty et al., = |
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human well beingVérosmarty, C. J. et al., 2005; World Econ==+{o 12 4 & &

Forum, 2016Yhus it is very important for measuring loeign
changes of the blue cover at a high spatial resolution. With this
background the present study was undertaken for Ahmedabad
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Fig. 1The Total Blue cover of Ahmedabad city
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Fig. 2 The Permanent Blue cover of Ahmedabad

cover of Ahmedabad city has been done using Landsat data
having a spatial resolution of 30 m for a perio87oyears (1984

T 2020).A total of 10 types of water bodies were classified which
are (i) Permanent (ii) New Permanent (iii) Lost Permanent (iv)
Seasonal (v) Lost Seasonal (vi) New Seasonal (vii) Permanent to
Seasonal (viii) Seasonal to Permanent (ix) Ephemeral Seasonal (x)
Ephemeral Permane(®ekel et al., 2016).

Fig. 1 shows the blue cover present in the city. The spatial
quantification reveals that it is aroul¢g096,745 m which is
1.7450 %o f the citybés geographical
2,834,973 mM (0.6110%)d i dn ot regi ster
characteristics i.e. permanent water body remained permanent
water body (which is 5889%1f0.0013%)) while seasonal water
body remained seasonal water body (which is 28,29,684 m
(0.6097%)) which is shown kig. 2. The citygained4,900,806

m? (1.0562%)of blue cover as shown Fig. 3 (74,058 m
(0.0160%) is now the new permanent surface water body while
48,26,748 (1.0402%) is the new seasonal surface water body)
while itlost 2,289,248 m(0.4934%)f blue cover as depicted in
Fig. 4 (permanent water body 8422 1t0.0002%), ephemeral
permanent water body 5,888 (0.0013%), seasonal water body
4,79,640 rA (0.1034%) and ephemeral seasonal water body
18,02,878 rh (0.3886%)) Around 360,966 m (0.0778%)of

city of Gujarat which is the™7largest metropolis of Indidlue cover witnessed a transitio270,097 m (0.0582%) of
covering a geographical area of approximately 464 sq km. petiniganent water body became seasonal water body while 90,869
study a comprehensive accounting of the transitions in bfi€0.0196%) of seasonal water body became permanent water
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body which is shown iRig. 5. References:

The major reason of having relatively high area fraction in_the

category ohew seasonal surface water body is the interlinkir@o&fn to Earth, 2020. https:/fwww.downtoearth.org.in/news/

rbanisation/twesidefthesamesoinshrinkingwateodiesand

urbanfloods72702.
A Vorosmarty, C. J., Green, P., Salisbury, J. & Lammers, R. B., 2000.
3 ‘¢"' Global water resources: vulnerability from climate change and
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Fig. 3 The New Blue Cover of Ahmedabad city
the Sabarmati river with the Narmada river while that of epheme:
seasonal water body is because of the change in the path Q...
Sabarmati river within the city. In addition to this, one of th...,,| e s—ionees
major reasons of the increase in the blue cover of the city is di et e e, e, g e e Ty s et g e e, g ree e
the im_plement_ation of th&ujlam Suflam schen_iazy Goverqm_ent Ri-g 5 Ahmedabad cityés Bl u
of Gujarat which has the mandate of deepening the existing lakes
and creating new lakes across the state. However, there is a
significant need of further increasing the blue cover of the cipopalation growth. Science, 289, P2a8.
that the frequency and intensity of urban flooding decreases and
the ground water recharging potential of the city increases ~ Subin, Z. M., Riley, W. J. & Mironov, D., 2012. An improved lake
model for climate simulations: model structure, evaluation, and
sensitivity analyses in CESM1. J. Adv. Model. Earth Syst. 4,

¢ " M02001.
s t=n  Holgerson, M. A. & Raymond, P. A., 2016. Large contribution to
Crandknegs b L.  inland water CO2 and CH4 emissions from very small ponds. Nat.
g ... Geosci. 9, 22226.
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document.276.aspx.pdf (Island Press, 2005).World Economic
Forum, 2016. The Global Risks Report 2016 11th edn, http://
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Fig 4. The Lost Blue cover of Ahmedabad city
The present study gives a detailed information regarding the surfa
water bodies of the Ahmedabad city which would be of crigigly 3. k| cottam, A., Gorelick, N., Belward, A. S., 2016 High

importance for the civic administration for strengthening fhe tion mapping of global surface water and itstéomg

6ur ban attivity which @il have a significant impact ppiges. Nature 540, 4422 (2016). https://doi.org/10.1038/
reducing the environmental stress along wetfucing the urban .. .co05g4

heat island effect and mitigating the urban air pollution.
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NISAR: Mission Overview and Utilization Plan

Globally, the space agencies have joined hands by developing joint Anup Kumar Das
missions in order to maximize the utilisation of earth observation
data and reduce the cost of missions by individual space agencies.
The NASAISRO L & S band Synthetic Aperture Radar (NISAR)
mission is a partnership between NASA and ISRO, currently
scheduled to launch in January 2024 and to have a minimum
mission lifetime of three years. The mission is optimized with highNISAR data products will be structured as raw radar signal
resolution imaging (B0 meters), wide swath (240 km), high data as lev®l product, Single Look Complex (SLC), Multi
precision pointing and orbit control and short revisit period Look Detected (MLD), phase unwrapped (UNW) and
(12days) for studying hazards and global environmental changerapped neareine interferograms (IFG), and polarimetric
specifically in support of its three core science disciplinescovariance images (COV) as Hevmioducts, geocoded level
Ecosystems, Cryosphere, and Land Deformdfionré ). The 1 products as lexeproducts, large area radiometric terrain
satellite is designed to provide a detailed view of the Earth tgorrected mosaic images as {&vpfoducts and science
observe and measure some of the planet's most complex procesgsgducts in physical units as le¥@roducts. NISAR has an
including ecosystem disturbances, glaciers askeieedynamics, open data policy where all levels of data products will be
coastal process dynamics and natural hazards. In addition to igrovided freely to the public in near real time through NASA
(ASF DAAC) and ISRO (Bhoonidhi) portals.

) T[rae NISAR science observation plan is Eesigned to tackle
The NI SAR SCl ence OtHl &ieAcd gVesbords posBl By perPistbntchnd consisteht

designed to tackle !tnhad"ds i B EMDS g udsanl c
. of the mission, delivering time series of approximately 3

posed by per si st e Nifages pedybartrom as€er@ing &Hdl deScéndiBy Nafitage
i magi ng &ofl abnadr tahn d PR NSGR) 'Y fheg opergieg wih a predefined
. observation plan and thé plan” will be revisited every 6

t hroughout t he | i f Ronths t0 réview thd sldc@ses of MAd otBerSationOtd tate

. . : -an just cessaly fo Qptimize. A typical obseryatipn
_d el iverin g t 1 me Ser Iscgla OOTE@STR oVl aéﬂ?o_lg:eﬁai nicymésfnﬁ? Y
I mages per year f r ioF@re 2 /A Besentethil paiject i copsiderirg el

: ode. of operagjon to better optimize science return by
descendin g vant a ge @nﬁte\’ruﬁe@ec erage of Antarctica up to 87.5°S latitude
and sacrificing the coverage of Arctic beyond 77.5°N
science requirements, the mission has a requirement to be capabaditude, with the expectation that other international
of supporting disaster response through expedited-crixamt missions can obtain science observations in the high Arctic

downlinking, processing, and delivery of relevant data. regions.

Emai |
anup@sac. i sr n

L-band (24 cm wavelength) Low temporal decorrelation and good

foliage penetration
S-band (9 cm wavelength) Sensitivity to light vegetation
SweepSAR technique with Global data collection
Imaging Swath > 240 km

Polarimetry (Single/Dual/Quad) | Surface characterization and biomass
estimation

12-day exact repeat Rapid Sampling

3 - 50 meters mode-dependent | Small-scale observations
SAR resolution

3 years science operations (5 Time-series analysis

years consumables)

Pointing control <273 Deformation interferometry
arcseconds (D-InSAR)

Orbit control < 500 meters Short baseline D-InSAR

>10% (S-band) & 50% (L-band) | Complete land/ice coverage
observation duty cycle

Left-only pointing Uninterrupted time-series of Antarctic
(Left/Right capability) Rely on Sentinel-1 for Arctic

Figure 1. NISAR characteristics and capabilities
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Modes coverage Legend
S{W+VH) 10 MHz

S{CP) 25 MHz

S (HH) 37.5MHz

S (HH+HV) 25MHz

L{(HH+HV) 20+5 MHz

L{QQ) 20+5 MHz

L(WW) 80 MHz Half swath

L(HH) 40+5 MHz

L(HH) 20+5 MHz

L{W) 5 MHz

L{HH+VV) 5 MHz

L(W+VH) 20+5 MHz

L{(HH+HV) 40+5 MHz

L(QQ) 40+5 MHz

L{QP) 40+5 MHz

L(W+VH) 5 MHz

L{(HH+HV) 20+5 MHz; S (HH+HV) 37.5 MHz |
L(W+VH) 20+5 MHz; S (CP) 25 MHz
L(HH+HV) 40+5 MHz; S (CP) 37.5 MHz
L{QP) 40+5 MHz; S (CP) 25 MHz
L(W+VH) 5 MHz; $ (CP) 25 MHz
L(W+VH) 5 MHz; $ (VV+VH) 10 MHz
L(HH) 40+5 MHz; $ (CP) 25 MHz

L(W) 5 MHz; $ (CP) 25 MHz

L(W+VH) 20+5 MHz; S (CP) 37.5 MHz
L(HH+HV) 40+5 MHz; S (HH) 75 MHz
L(QQ) 20+5 MHz; S (HH+HV) 25 MHz
L(HH) 20+5 MHz; S (HH+HV) 25 MHz
L(HH+HV) 40+5 MHz; S (HH+HV) 25 MHz
L(QQ) 40+5 MHz; S (HH+HV) 25MHz
L(QP) 20+5 MHz; S (HH+HV) 25MHz
L(HH) 77 MHz; S (HH) 37.5 MHz

L(HH) 40+5 MHz; S (HH) 37.5 MHz
L(HH+HV) 40+5 MHz; S (W+VH) 10 MHz |

Figure 2. Typical observation scenario over a 12day observation cycle over Indian and global targletskimdgeft

NISAR ascending (Asc) and descending (Desc) orbits. Coverage over Antarctica is shown separately in polar stereograph

ic projection at the bottom. The colour codes depicting various imaging modes are shown in the left.

While Lband data are planned over all regiodsarsi
data are planned over the South Asia, Antarctica,
regions in the Arctic such as Greenland and Beaufort
sea and a few global cal/val sites

From the Indian perspective, NISAR is considered a
science mission with the potential to augment -SAR
based applications in India and the countries in the
South Asia, feeding data to several operational project
activities. In addition, the blanket-band coverage
globally will support science and applications
everywhere. The primary science objectives of NISAR
are: 1) Characterize the global distribution and changes
of vegetation abogeound biomass and ecosystem
structure related to the global carbon cycle, climate and
biodiversity; 2) Determine the likelihood of
earthquakes, volcanic eruptions, and landslides through
surface deformation monitoring; and 3) Predict the
response of ice masses to climate change and impact on
sea level. In addition, the NISAR mission plans
observations to improve monitoring of crops, surface
water bodies, rogbne soil moisture, oceans off the
coasts of India and the US, coastal regions in general,
groundwater, hydrocarbon, and sequestered, CO
reservoirs.

E-MEGHA

Both ISRO and NASA have comprehensive plans for
the utilization of NISAR data with common and shared
objectives. The NISAR Utilization Plan intends to
engage the stakeholder community and increase the
utility and accessibility of NISAR data by a)
demonstrating the value of the NISAR mission within a
broad societal context; b) supporting activities that
engage a diverse user community; c) educating a broader
community on the utility of SAR data; d) working with
interested end users to develop information products,
and e) contributing to an observation plan and data
delivery schedule that facilitates both science and
applications within mission constraints. ISRO has made
great efforts to engage the Indian academia and research
community in the utilization of NISAR data through
organization of NISAR science workshops, applications
theme specific useros
programs and announcement of opportunity programs
with NISAR prototype airborne L&S band SAR data.
Soon, ISRO is going to announce NISAR Utilization
Program inviting project proposals from Indian
institutions on the applications of NISAR data.
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COUNTERING ADVERSITIES WHILE ON A VACAT =

There are, on a majority basis, five travel destinations for theC Patnhaik
common person who goes with family/friends to enjoy a Emai l

Historical places. Seasons are slotted for some destinations(,: patnai k@sac. |

vacation. Hills/mountains, Coasts & sea, Deserts, Pilgrimage,

travel advisories are aplenty and with ease of transportation
and accommodation, one generally takes things for granted
and has positivity
are never planned and wifascenarios are for the pessimist.
The concepts over which the edifice of vacation are built
leave no room for adversity planning for a majority of Indian
vacationers, as God is our perpetual caretaker!

Cut to the hills/mountain vacationer. A case study where
three families and a few solo travellers were subject to the
harsh reality of travel under unsafe conditions. Hilly areas are
unpredictable with their weather, come sun or rain. The case
in point is for the tourists returning home from Bomdila in
West Kameng District of Arunachal Pradesh in-juaite.

The journey to Guwahati was approximately 260 km and
would take 7 hours or so. Three hours into the journey and
about 10 kilometers short of the plains, two landslides
stopped the journey. The road had breached and for the next
four days these tourists had to fend for themselves with
limited relief coming in from the Sashastra Seema Bal (SSB)

units spread across the traversed areas. There were of course a

few SSB jawans travelling and stuck in the ordeal as well.
Getting stuck for a few hours due to a landslide can be in
itself a claustrophobic experience, but when you are caught
amidst live landslides occurring all around you and as you
travel ahead in incessant downpour, trauma can set in. You
see rocks falling all around you, trees sliding down the hill,
roads cracking and caving and waterfalls pounding all
around. Add to this the phenomenon of whitgt where all
around you is a sheet of clouds and fog rendering everything
invisible and all that you get to see is a white blanket. One

never knows what is going to fall from above and what is, say, §

50 m ahead. Under such conditions when uncertainty looms

large, survival becomes a challenge and you realise your body

has begun to shut down, the only thing that pumps in, is the
adrenalin. Hunger, thirst, cold etc. are no longer felt. The 23
survivors with indomitable spirit returned with some bruises
and sprains after crossing 25 landslides, 17 of which they had
to cross by foot over a distance of 8 km. Out of the 17

crossed by foot, 4 were death defying experiences. When one

has to tread carefully on fragile roads, hang on to tree roots
under breached road strips, cross kigsp turbulent
rivulets, have muddy waterfalls pounding on you and
corroding the already fragile remnants of the road beneath
you and at the same time watch out for exigencies both at
family level as well as impending dangers, it is a pretty
traumatic and bone chilling experience.

It is always advisable to follow a few safety precautions when

one is caught unawares in such predicament. Knowledge of
bare minimal survival tips can go a long way in coming out
alive from such situations. Plus, thinking laterally so that
your mind is not bogged down by threat but ready to think
clearly and allow realities to sink in in a controlled way for

one to seek alternate solutions. This article suggests some

E-MEGHA
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use at discretion. These tips, though drawn from the disaster
caused by landslides, can also be looked in the perspective of
general survival techniques in case of any other disaster.
However, appropriate adoption and innovation may be
required by the person.

Before one leaves for the vacation one should have a
reasonably good idea of the place(s) regarding the best time to
visit, extreme weather conditions, possible (historical) threats,
local administrative/health department contact details along
the places of visit. One should also be aware of the limitations
of language, habits and nature of the locals. The following,
learnt from the bitter experience in a hilly terrain, needs to be
heeded to in case of any episodic event that mars your
vacation, especially where one has to fend for oiieself

engul fi ngmeaguresOwhichPohedcn plah and Soiné th$ Which ehe cah -

Tt I s al ways advisab
STaReEls y  p FASRETa LT iw O~N S IA
unawar es I n Setigc. h
Knowl edge of bar e mi
| P S gaCREJ.0 “7a L on%g W
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rescue teams to swing into action and no communication
facilities, no way to seek help:

Before you begin the vacation, make sure to carry a
spare rucksack/over the shoulder bag so that you strap
it on and keep hands free for movement/grasping.
Download a detailed map of the areas you would be
travelling datevise and take a priout of that. At
least you can know your vicinity in case you are
stranded.

In a situation where you have to abandon your
belongings, transfer the bare minimals like an extra
pair of clothes, medicines, dry fruits, water, biscuits,
house keys, towels (can be used in lieu of a rope),
power banks, knife, into the rucksack/alternative.

In most cases, your cellphone is a dead instrument.
Seek local help if any, else work your way through,
patiently and without panic.

If you think rationally, maybe you will have more
problems. Leave it to adrenaline.

Move as a group and use crowd wisdom rather than
bossing over (unless you know something more
practical/useful).

Do not panic. Try to lighten the gravity of the
situation and boost up/help others who are weak,

1
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Figl. Low visibility in a landslide area with small rocks
still hurling down the hill

mentally or physically. Trauma should not set in, for
anyone.

Be patient with your vehicle driver. Remember he has
been driving you for a few days, plus he knows the area
much better than you. He should not be panicked.

Be ready to move when rumblings are heard and trees
begin shaking violently.

In whiteouts, preferably stay at areas without hilly
outcrops or as far as possible from suspected danger.
In case of high mud piles walk very fast to reduce
contact time. If stuck, seek help from fellow travellers.
Do not attempt to move out if you are knee deep in
the liquefied mud.

Where possible, use large leaves/stones/broken
branches to use as stepping platforms. Work as a team.
Where slippery/crumbling surfaces are there, catch
hold of the nearby stable and rigid roots/branches/
rocks.
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Fig2. Broken roads and fallen trees blocking the way.

Also, road edges giving way to any weight.

Under pounding waterfalls, use a flat stone slab or
weave a few leafy branches and hold over head to
shield against pebbles falling through the waterfall.
Whenever possible, check for signal on your cell
phone, to call for external help.

When the body shuts down, do not wake it up with
heavy food or drinks on reaching safety. Normalise
slowly by gradually hydrating and eating protein rich
food.

On reaching a village/locality, seek their help for any
firstaid, food if necessary and more important to hire
transport to leave the place.

These precautions should bring you back home, safely. Hope
you never have to execute this, but forewarned is forearmed!!
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Dark Raining Clouds
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Report on IMSA Outreach program 2022

Abhisek Chakraborty
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Indian Meteorological Society Ahmedabad chapter (IMSA) in association with Cambay Education Society (CES)
organized a special outreach event ¢hJ2@y 2022. More than 200 students from five different schools under CES,
participated in the event including more than twenty school staffs.
A group of IMSA members and ISRO officials also attended the event and interacted with the students.
A Poster compet Hdwitooproteod yourselffrem lightniegraed thubderstare or gani zed f or
of 5t0 8. Aschoolteami se qui z c o mp e MonsooroVagaresandIrhpactsivh e mal 8o or gani

students of 9§ 12. The event was graced by the motivational talks by Dr. D. Ram Rajak, Group Head PPEG, SAC and
Dr. Sanjib Kumar Deb, Secretray IMSA. The entire event was well conducted by Mrs. Manjari Goradiya, Trustee of CES
and Dr. Rucha Dave, Jofaecretary IMSA. The event concluded by distributing awards to the winners.
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Book -Review: Satellite Remote Sensing
and Common Man

Abhineet Shyam
Email:
abhineetshyam@sac.isro.gov.in

Satellite _
Remote Sensing

e ST
-
fSatellite Remote Sensi

has been an inspiring effort by two of the dwedwn veteran
scientistsDr. Aloke K Mathur and Shri. Anil C Mathur, who have
served at Space Applications Centre in various capabibigs
technically and managerially, in creating awareness on remote sen
by satellite instruments and their myriad applications for youn
schoolevel students. The field of satellite remote sensing itself is

and Common Man

&, :
Anil C Mathur

~ e il

ng and

Comn]on Mano, as, the name r e
how satellite remote sensing has been serving to solve
realworld problems such as Tax evasion assessment
using remote sensing, delineation of archaeological sites
hgonservation, oil spill detection to name a few. A list
pace science gallery/museums in India along with
ir locations serves to provide further awareness to the

vast and opeended that there has been no dearth of technical boolgudents. Towards the end, the book incorporates

and periodicals, each catering to various micro applications. They h
all catered to pograduates and research students, and one raré@/m
finds knowledge resources in terms of books, magazines etc. with I6E
and nontechnical explanation of this field for early knowlesdgders

ﬂﬁessional societies in awareness.

gpaexures on remote sensing instruments, list of Indian
ote sensing satellite missions and the role of

As | close, | am sure this book finds greater

at the secondary school level. The esteemed authors have preciésiljility among the chosen readers i.e. the school
serviced, through this literary piece of work, to fill up this resourgdudents through this newsletter and other media, and

gap. As the authors

put

i n t hwishrthe qayhors goatinged success in ringing gut ¢ h a

explain the applications of satellite remote sensing in a vernacuf@any more such books on remote sensing for further

l anguage without

using

unnec e s awarengss aneoggrhe schoglistud@ntsr d s o .

Summed up in about 51 pages, the book is a short narrative
on remote sensing, satellite, satdiiiged remote sensing, its history
and contains vivid descriptions on applications beginning with
weather and climate, oceans, agriculture, disaster management,
renewable energy, water resources etc. It has thoughtfully inserted,

under the sus ect i on
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Science and Technology News

Smitha Ratheesh
Email: smitha@sac.isro.gov.in

World Space Week 2022: Space and Sustainability
World Space Week (WSW) 2022 celebrated space and
sustainability, this yeards

Over longer timescales, the greenhouse gas equivalent of
additional CO2 and CH4 emissions from abrupt thaw can
atldhaeather, 40% to pragedtidns efscarborh release 3y @ e

help to achieve a cleaner, fairer and safer planet earth. Every down gradual thaw. The recent appearance of methane

year WSW is celebrated between October 4 and October 10
to commemorate the launch of SputhiKOct 4, 1957) as

craters, a new phenomenon associated with elevated CH4
concentrations, is a reminder that Arctic carbon cycle

well as to observe the signing of the treaty for peaceful use of surprises are likely to emerge as the Earth warms. This study

space (Oct 10, 1967). The Unite Nations Organization
declared the celebration of WSW all over the world in the

published in Annual Review of Environment and Resources
forecasts the cumulative emission from permafrost through

year 1999 to create awareness in all the countries on the use 2100 under low, medium, and high warming scenarios and
of space for peace. ISRO has celebrated WSW this year at stresses the significance of this factor to be considered into

various locations in India to propagate the benefits of Indian
Space programme to the scientific and academic
communities and the common public.

SPACE AND
SUSTAINABILITY

Waorld Space Week

20729
5 2022

Weorld Space
L’m CTORER 2 0

Future emissions from Arctic permafrost in the changing
climate scenario

By the end of this century, thawing permafrost in the rapidly
warming Arctic will likely emit as much carbon dioxide and
methane into the atmosphere as a large industrial nation, and
potentially more than the U.S has emitted since the start of
t he industrial revol ution.

gradual thawing and the associated release of greenhouse |
gases to the atmosphere may actually be sped by instances of

abrupt thawing. Abrupt thawing takes place in thermokarst
lake and the lake water speeds up the thaw of surrounding
permafrost, freeing methane which bubbles up through the

lakes and enters atmosphere much sooner than previously
expected. Permafrost temperatures have been increasing over

the past 40 years and now are at record high temperatures.

—
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global climate targets.

Wind climate change alter desert dunes and threatens the
disappearance of villages

Climate change could alter wind regimes so much by the end
of this century that desert dunes and sand seas may impact
human infrastructure, agriculture and homesvith the
possibility of entire villages disappearing under sand. New
study published in Nature Climate Change shows that wind
patterns altered by climate change will speed up the
migration of sand dunes, change the direction of the
migration and morph the shape of the dunes, with the
potential for desertification of some regions and the release
of more dust emission globally. Desert dunes and sand seas

cover approximately 20% of th
arid countries the impact of changing winds on desert dunes
may be more important than other climate change indicators
like sea level change.

expecte

Emissions Gap Report 2022 raise alarm on climate action

Emissions Gap Report 2022: The closing wintddimate

crisis calls for rapid transformation of societies was released
by the United Nations Environment Programmes (UNEP) on
27 October. According to the report, current pledges by
countries for reducing greenhouse gas emissions would still
the world warmer by 2i42.6 °C by the end of the century.
Climate pledges since the Glasgow COP26 last year have
shaved off only less than 1% of projected emissions till 2030.
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This is when a 45 % reduction is required for the world to limit

global warming to 1°6 above prédustrial level. - ] g
The stunning image of pillars of creation taken by new James

Webb Space Telescope (JWST) reveals the hidden beauty of
cosmic creation of newlymed stars in and around the gas
clouds. The image of brightly growing tendrils of gas and dust
within the Milky Way shows the signature tHieger form of

the pillars in unprecedented detail. The red,lixeasquiggles

at the tip of several pillars represent the supersonic jets of matter
blasting out of stifiorming clouds. This image is jointly released
by NASA and ESA on 19 October 2022. According to NASA,
this upgraded view of the iconic pillars will help astronomers to
count the precise numbers of stars and quantities of gas in the
region.

i N\

COP27: nTogether for | mpl ement

The 27 Conference of the Parties to the United Nations
Framework Convention on Climate Change (UNFCCC) or
The report added that under the best case scenario there is T« OP 2 7 , themed fiTogether for |
chance of IImItIng the Wal'ming to 133 still above 0 above Sharm eSheikh, Egypt from -8 November 2022 for the
the ambitious Paris target. It has found that in India and six |argest annual gathering on climate action. First report
other top emitters, emissions have rebounded and increaseobubnshed at the ongoing COP27 criticizing greenwashing

?rﬁir ‘ rtrze i Earzg??'c‘l l:r?gi?nt selctci); q a?d trsﬁlﬂ?t nd activities by corporate entities. UN Secretary General Antonio
gisIgnalolis € electiicity supply, InAustry, ransport and o o5 jterated that there shall be zero tolerance faermet

building sector and the food and financial systems would help . . . L
greenwashing. Greenwashing is when a company or entity

to avoid climate disaster, the report found. . . : " i

misleads the public to believe it is doing more to protect the

environment than it is actually doing. India submitted its-long
Stunning image of opillars ofiemsdurfeyytbRHede nbtzéfoBmiSsRiby 3020THE SOPI P
Telescope ' Monday, a declaration crucial
. ' : commitments. Developing countries, including India insists on
action from rich countries in terms of climate finance,
technology transfer and strengthening the capacity of poor and
developing countries to combat climate change.

(Courtesy: NASA/ESA, Live Science)
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Student 6s

Comparison of three Machine learning
algorithms for Predicting daily rainfall

JINAL VYAS,
ICT, AIIE , Ahmedabad
Email: jinalvyas.ictl9@gmail.com

Three prediction algorithms namely Random ForestConclusions

Classifier, Logistic Regression and Naive Bayes Classifig§ observed LR and RFC gave similar scores and
have been used to train the available rainfall dataseperformed much better compared to NBC. Since, LR gave

This dataset contains about 10 years of daily weathghe best score, we calculated confusion matrix, sensitivity
observations from numerous Australian weatherand specificity using it.

SEeE, RainTpmorrow = thg target.variable to pred!CtThe confusion matrix was obtained as : [[17466 531] [2209
There are various other attributes in the dataset Ilke10 49]]

date, location, minTemp, maxTemp, rainfall (in mm), . o
evaporation, sunshine, wind gust direction, wind gustThe sensmwty_ and specificity scores were 0.8877 and
speed and wind direction. The shape of the dataset wds8639 respectively.

(145460, 23) . After preprocessing was carried out, th&hough, here LR performed better than the other two, but
data was split into training and testing dataset havinghe performance of any algorithm always entirely depends
shape (85016, 24) and (21255, 24) respectively. Fan the type of our dataset. Logistic regression is easier to
numerical data, we replaced all the null values with theiimplement, interpret, and very efficient to train, but if the
respective columnds medi aumbevohdbsewatioasisd f or categorical

data, we used mode to replace null values. Then, thgssser than the number of features, Logistic Regression

categorical variables were encoded . Before training théhould not be used, otherwise, it may lead to overfitting.
model, Minmax normalization was performed on the

dataset. Then, the model was trained using Logisti _
Regression (LR), Naive Bayes Classifier (NBC) anfitPS://www.kaggle.com/datasets/jsphyg/weathemaset

Random Forest Classifier (RFC) available in sklearfattiepackage

Courtesy:
¢ Y

library of Python. http://www.bom.gov.au/climate/dwo/

The accuracy score for each are obtained as follows:  http://www.bom.gov.au/climate/data
Logistic Regression Performance Score = 0.8711 https://lwww.kaggle.com/code/sghanvir/raim
Naive Bayes Performance Score = 0.6317 australiapredictiotvialrcnberfc

Random Forest Performance Score = 0.8673
Target Count
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Box plot for Rainfall outliers
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Student 0s

Solar powered train

ANIKA SHUKLA

CLASS : 8,

UDGAM SCHOOL FOR
CHILDREN, Ahmedabad

A CONCEPTUAL / P A
PROTOTYPE MODEL F
SOLAR POWERED TRAI
A PROVI SION TO LI G
STATI ON ON THEI R
WA S BUI LT AS A
PROJECT.
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Student 6s Cc

NANDITA SAXEN
sun Class :2 = =
DPS Ahmedabad : j
”
The Sun rises in the . f
And sets I n the west. i

The sun shines brightly,

Orange slightly. The fl owers Dblosson
The bird sings, Looking so awesome.
And spreads i tsTheéibitdes freely f1
wi ngs. I n the sky so high.
The day S sunnyg a&anhdnew day with

OeENE g h t Sun,

What a wonder ful |séag hat|!] have a | ot
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Student 0s Cc
Love of the Water Fairy

ANANYA CHAURASIA

B.A.(Reseach),

International Relations and Governance Stud
Shiv Nadar University, Delhi NCR Campus
Email: ac765@snu.edu.in

Why do | fear the water?
Is it because the fading waves of cool water
make me think of you?

Of how you enter my life to bring me comfort
while also leaving me behind?

Of, no matter how hard | try to run away from
you, you still come back to me?

Is it the horizon of the sea?

The fact that | am so far away from you?

How | want to go to your deepest end?

But you simply look limitless!

Or perhaps it's the way the water gleams under
the sun?

The same way you shone in the rain that

night.

Ah, it's rain, water again?

Why do you always flow back into my heart?
Why do you remind me of the taste of ecstasy
on my lips, Rain?

I never thought | could do this for anyone.

b >\ bnever crossed
my thoughts,

Because it was your wish and my duty to fulfill
it.

You clouded my heart, mind, and soul.
And now, | can't help but sob like the
morning drizzles.

You are doing so much to me!

E-MEGHA

| can't even write about clouds without you in
my thoughts!

How you used to come to a halt whenever you
saw a gorgeous sky,

And how | used to stop every now and then to
admire my Rain.

But | failed to see your love back then.
No, rather, | saw it, but there were too many
storms inside me.
How could | make you wait for a person like
me?
But you punish me way too hard, love!
Takes me back to those days when | used to do
stupid things,
Like, forgetting my water bottle in your room?
Just for you to give me a call...
b = PDD >

Kb
And now | yearn to hear your dewy voice.

God, why does it always come back to water?!?!
Why do you always condense on my foggy,
warm heart?

Be careful! | might burn a bit,

But am | not worthy enough to melt the frost

of your heart?

Maybe our love is too fluid to describe in
words,

And you're anyways better at writing poems,
But | hope when this flower blooms in your
garden this winter,

You give it a warm, dewy Kkiss,

And make this adoration blossom into passion.
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Save environment : feel its beauty
By
ANANYA AGARWAL
CLASS: 5
Mount Carmel High Sch@dimedabad
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