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HIGHLIGHTS

V During 20D, southwest monsoofEWM) advanced over Andaman Sea off’ May. It
gradually covered some more parts of Bay of Bengal, some parts of south Arabian Sea,
MaldivesComorinLakshadweep area aradivanced ovesome parts oKeralaand sout

Tamil Naduon 08" June. Thus, the onset of the monsoon over Kerala took placeon 08
June 7 dayslater tharthe normal date of*iJune and covered the entire southern peninsular
India (SPby 22"June It covered the entire country on"19uly.

V Rainfall during the SWM season of JuBeptember 2( over the southern Indian
peninsular region comprising of the five states of Andhra Pradesh, Telangana, Karnataka,
Kerala and Tamil Nadu and two union territories of Puducherry and Lakshadweep was
840.9mm which is15.8% more thants long period average (LPA) o28.2mm. TheSWM
seasonal rainfall over the country as a wholeld&% of its LPA.

V Seasonal rainfall over the nine meteorological subdivisions covering the five states and
two union territoriesn the region was excessfiour sub divisiors[Coastal Karnatak@CK),

North Interior Karnatak@NIK), South Interior Karnatakés1K) and Lakshadweefi AK)],

and normal in 5 sub division$ Kerala and Mah@ER), Tamil Nadu, Puducherry and
KaraikaTN), Coastal Andhra Pradesh and Yar{@AP), Rayalaseema(RYS) and
Telangana (TEL). The seasonal rainfall figures over the nine subdivisioG&\P, RYS,

TEL, TN, CK, NIK, SIK, KER and LAK were +9%, +12%6, +6%, +16%, +226, +23%,

+23%, +13%, and+21% respectively.

V Under the influence of stronger than normal southwesterlies in the -foider
tropospheric levels over the peninsular region coupled with orographic effect recurrent
heavy rainfall activity occurred over Keraldarnataka and adjoining hilly regions of Tamil
Naduin the second week &fugustcausing inland floodingh many areas

V The withdrawal of SWM2019 commenced from the northwest India orf"0®ctober

only, a delay by more than a mortiormal daté 1% Septembér The monsoon withdrew

from the SP regionluring 1%™16" October2019. It withdrew from the entire country on

16™ October with the simultaneous commencement of northeast monsoon rains over Tamil
Nadu, Kerala and adjoining areas of Andhra Bshdand Karnataka on"i®ctober 2019.




1. Onset andAdvance

During the year 2(8, the Bay of Bengal (BOB) branch of southwest monsoon (SWM)
current advanced into the BOBIith the characteristic strengthening and deepening of cross
equatorial flow ancenhanced cloudiness and rainfall over the south Andaman Sea, and some
parts of south BOB on43' May. The Arabian Se@AS) branch of the SWM current, which leads
to the onset of SWM over Kerala, advanced ovarts ofKeralaand south Tamil Nadwn
08"Jure 2019, 7 dayslater tharthe normal date of onset over KeralalshJune Subsequently,
it advancd gradually into other parts dhdia. It coveed the entire southern peninsular India
(SP)comprising of five states (Andhra Pradesh, Telangana, Kéataataka and Tamil Nadu)
and two union territoas (Puducherry and Lakshadweepdlivided into nine meteorological
subdivisions of Coastal Andhra Pradeshd Yanar{CAP), Telangana (TEL),Rayalaseema
(RYS), Tamil Nady Puducherryand Karaika[TN), Coastal Karnataka (CK)}orth Interior
Karnataka (NIK), South Interior Karnataka (SIKjerala and MahéKER) and Lakshadweep
(LAK) -by 22"%uneagainst the normal date of"10une

On 08" June, when the monsoon onset took place over Kerala, the northern limit of the
monsoon(NLM) passed over Aminidivi, Kochi and Madurai. On"1@ further advanced into
most parts of Kerala and some more parts of Tamil Nadu. &pitidovered entire Kala and
advanced into some parts of CK, SIK and some more parts of TN. Subsequently, its further
advance over the SP region took place only dfi Bthe when it covered the entire CK, some
more parts of SIK, TN and some parts of RYS and NIK. Howeverdvarced over the
remaining parts of RYS, some more parts of NIK, some parts of TEL and the entire CA® on 21
On 229 it advanced into the remaining parts of NIK and TEL and covered the entire SP region

on 22" June Fig.1a depicts the progression of ti@thern limit of monsoon over the region.

During the oset phase of the monsoon over Kera06" June, a eastwest shear zone
ranroughly along Lat. 8°N between 3.1 & 3.6 km above mean sea level across Lakshadweep
Maldives - Comorin areaand t is gradually shiftednorthwards Westerly/southwesterly wind
over south Arabian Sea strengthened and deepened upto 600 hPa IéVdubg.8Anoff shore
troughalso developed on tH&"June offsouthMaharashtra Kerala coastUnder the influence

of these favourable conditions, scattered to widespread rainfall occurred over KER, CK, SIK and




LAK from 06" June onwards leading to the onset of the monsoon over parts of Kerala and south

Tamil Nadu on 08 June.
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Fig.la Advance of southwest monsoon 2@lover southern peninsular India depicted by
lines of northern limit of monsoon on various dates

Isobaric analysis at surface level indicating the offshore trough off Keoaih
Maharashtra coast and streamline analysis at lowertropospheric levels indicating cyclonic
circulation in the lowemid levels over LAK area, off Kerala coast as 8hJ@ne / 0830 IST are
presented irFig.1b. Under the influence athis cyclonic circulation extending u 4.5 km, a
low pressure area formed over theutheast Arabian Sea and adjoining LAK and eastral
Arabian Sea on #9June. It concentrated into a depression ofi dine and moved nearly
northward- northrnorthwestward and gradually intensified intery severe cyclonic storm
VAYU off Gujarat coast. Movingnorthwestwards for some time it started weakening and re
curvednortheastwards towards Gujarat coast. Under its influence, the advance of the monsoon
over the SP region was delayed. Intense heatmigweeping away of moistuteading tocloud
free conditions over many areas ledsavere heat we / heat wave condibins over pockets of
CAP, TEL, RYS and North TN duringithphaseOn 7" and &' June, AdilabaqTEL) recorded
highest maximum temperature of'gain the regionHighest maximum temperature of-42'c
were recordedn the regionalmoston all the days during the peri@¥"-21%June. However,
there were isolated convective activity over some areas during this pegitd. presents the
INSAT-3D satellite imageries depicting the cloudiness associated with the onset of SWM over

Kerala on08" June and its further advance into the SP region BYXR@e 2019. Fig.1d presents




the IMD gridded rainfall depicting the advance of SWM 2019 over the SP region and Fig.1le

depicts the gauge observed rainfall over Kerala during8&une 2019.
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Fig.1b: Isobaric analysis at surface level and streamline analysis at lowenid tropospheric
levels as on 08 June 2019 / 0830 IST
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Fig.1c: INSAT-3D infra-red imageries as on 07/0830, 08/2330, 09/1730, 12/1430, 15/0830,
18/0830, 21/0830 and1/1730 IST of June 2019 depicting the advance of SWM 2019 over
the SP region




IMD Gridded Rainfall (cm)
as on 06-06-2019/0830 15T

IMD Gridded Rainfall (cm)
as on 08-06-2019/0830 'IST
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Fig.1d: IMD gridded rainfall in cm as on24-hr ending 0830 ISTof 06", 08", 10" and 22
June 20D depicting the advance of monsoon rains @ the SP region during SWM2019.




Fig.1e: Rainfall over Kerala as on24-hr ending 0830 I1STof 6", 7" and 8" June 2019

2. Rainfall distribution

2.1 Seasonalsub divisional rainfall

The SWM seasonal raif (JuneSeptember) during 2@lover the country as a whole
wasl10 of its long period average (LPA) and tlater the SP region wakl5.86 of LPA. The
spatial rainfall distribution over the countis/determinedin terms ofpercentage departure from
normal (PDN)over 36 meteorological subdivision&és p e r | MDafioh ofmbnaosns i f |
performanceover ameteorological subdivisigrif the amount ofainfall received over a region
(expressed aBDN) is between19% and +19%the monsoon performance termedasnormal
If thePDN is betweer20% and-59%, the region comes undficientcategory, if PDN is less
thanor equal to-60%, the region falls undecantycategory PDN of +20%to +59%indicates
excesgainfall categoryand if the PDN is greater than or equal to +6@4s termed adarge
excess During SWM 203, in the SP regionfour sub divisiors - LAK, CK, SIK and NIK
receivedexcessainfall, five subdivisiond KER, CAP, TEL, TN&RY'S) receivednormalrainfall

with all the subdivisions recording greater seasonal total rainfall than their respective seasonal




