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HIGHLIGHTS  

V During 2019, southwest monsoon (SWM) advanced over Andaman Sea on 24
th
 May. It 

gradually covered some more parts of Bay of Bengal, some parts of south Arabian Sea, 

Maldives-Comorin-Lakshadweep area and advanced over some parts of Kerala and south 

Tamil Nadu on 08
th
 June. Thus, the onset of the monsoon over Kerala took place on 08

th
 

June, 7 days later than the normal date of 1
st
 June and covered the entire southern peninsular 

India (SP)by 22
nd

June. It covered the entire country on 19
th
 July. 

V Rainfall during the SWM season of June-September 2019 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 

840.9 mm which is 15.8% more than its long period average (LPA) of 726.2 mm. The SWM 

seasonal rainfall over the country as a whole was110% of its LPA.  

V Seasonal rainfall over the nine meteorological subdivisions covering the five states and 

two union territories in the region was excess in four sub divisions[Coastal Karnataka (CK), 

North Interior Karnataka (NIK), South Interior Karnataka (SIK) and Lakshadweep (LAK )],  

and normal in 5 sub divisions ï Kerala and Mahe(KER), Tamil Nadu, Puducherry and 

Karaikal(TN), Coastal Andhra Pradesh and Yanam(CAP), Rayalaseema (RYS) and 

Telangana  (TEL). The seasonal rainfall figures over the nine subdivisions - CAP, RYS, 

TEL, TN, CK, NIK, SIK, KER and LAK were +9%, +12%, +6%, +16%, +22%, +23%, 

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

V Under the influence of stronger than normal southwesterlies in the lower-mid 

tropospheric levels over the peninsular region coupled with orographic effect recurrent 

heavy rainfall activity occurred over Kerala, Karnataka and adjoining hilly regions of Tamil 

Nadu in the second week of August causing inland flooding in many areas.  

V The withdrawal of SWM 2019 commenced from the northwest India on 09
th
 October 

only, a delay by more than a month (normal date ï 1
st
 September). The monsoon withdrew 

from the SP region during 15
th
-16

th
 October 2019. It withdrew from the entire country on 

16
th
 October with the simultaneous commencement of northeast monsoon rains over Tamil 

Nadu, Kerala and adjoining areas of Andhra Pradesh and Karnataka on 16
th
 October 2019. 
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1.  Onset and Advance  

During the year 2019, the Bay of Bengal (BOB) branch of southwest monsoon (SWM) 

current advanced into the BOB with the characteristic strengthening and deepening of cross 

equatorial flow and enhanced cloudiness and rainfall over the south Andaman Sea, and some 

parts of south BOB on 24
th
 May. The Arabian Sea (AS) branch of the SWM current, which leads 

to the onset of SWM over Kerala, advanced over parts of Kerala and south Tamil Nadu on 

08
th
June 2019, 7 days later than the normal date of onset over Kerala on 1

st
 June.  Subsequently, 

it advanced gradually into other parts of India. It covered the entire southern peninsular India 

(SP) comprising of five states (Andhra Pradesh, Telangana, Kerala, Karnataka and Tamil Nadu) 

and two union territories (Puducherry and Lakshadweep) - divided into nine meteorological 

subdivisions of Coastal Andhra Pradesh and Yanam(CAP), Telangana (TEL), Rayalaseema 

(RYS), Tamil Nadu, Puducherry and Karaikal(TN), Coastal Karnataka (CK),North Interior 

Karnataka (NIK), South Interior Karnataka (SIK), Kerala and Mahe(KER) and Lakshadweep 

(LAK)  -by 22
nd

June against the normal date of 10
th
 June.  

On 08
th
 June, when the monsoon onset took place over Kerala, the northern limit of the 

monsoon (NLM) passed over Aminidivi, Kochi and Madurai.  On 10
th
, it further advanced into 

most parts of Kerala and some more parts of Tamil Nadu. On 14
th
, it covered entire Kerala 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 on 20
th
 June when it covered the entire CK, some 

more parts of SIK, TN and some parts of RYS and NIK. However, it advanced over the 

remaining parts of RYS, some more parts of NIK, some parts of TEL and the entire CAP on 21
st
. 

On 22
nd

, it advanced into the remaining parts of NIK and TEL and covered the entire SP region 

on 22
nd

 June. Fig.1a depicts the progression of the northern limit of monsoon over the region. 

During the onset phase of the monsoon over Kerala, on 06
th
 June, an east-west shear zone 

ran roughly along Lat. 8°N between 3.1 & 3.6 km above mean sea level across Lakshadweep - 

Maldives - Comorin area and it is gradually shifted northwards. Westerly/southwesterly wind 

over south Arabian Sea strengthened and deepened upto 600 hPa level by 8
th
 June. An off shore 

trough also developed on the 8
th
June off south Maharashtra - Kerala coast. Under the influence 

of these favourable conditions, scattered to widespread rainfall occurred over KER, CK, SIK and 
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LAK from 06
th
 June onwards leading to the onset of the monsoon over parts of Kerala and south 

Tamil Nadu on 08
th
 June.  

 

Fig.1a: Advance of southwest monsoon 2019 over southern peninsular India depicted by 

lines of northern limit of monsoon on various dates 

Isobaric analysis at surface level indicating the offshore trough off Kerala-south 

Maharashtra coast and streamline analysis at lower-mid tropospheric levels indicating cyclonic 

circulation in the lower-mid levels over LAK area, off Kerala coast as on 8
th
 June / 0830 IST are 

presented in Fig.1b. Under the influence of this cyclonic circulation extending up to 4.5 km, a 

low pressure area formed over the southeast Arabian Sea and adjoining LAK and east central 

Arabian Sea on 09
th
 June. It concentrated into a depression on 10

th
 June and moved nearly 

northward - north-northwestward and gradually intensified into very severe cyclonic storm 

VAYU  off Gujarat coast. Moving northwestwards for some time it started weakening and re-

curved northeastwards towards Gujarat coast. Under its influence, the advance of the monsoon 

over the SP region was delayed. Intense heating and sweeping away of moisture leading to cloud 

free conditions over many areas led to severe heat wave / heat wave conditions over pockets of 

CAP, TEL, RYS and North TN during this phase. On 7
th
 and 8

th
 June, Adilabad (TEL) recorded 

highest maximum temperature of 46
Ǔ
C in the region. Highest maximum temperature of 42-44

Ǔ
C 

were recorded in the region almost on all the days during the period 09
th
-21

st
June.  However, 

there were isolated convective activity over some areas during this period.Fig.1c presents the 

INSAT-3D satellite imageries depicting the cloudiness associated with the onset of SWM over 

Kerala on 08
th
 June and its further advance into the SP region by 22

nd
 June 2019. Fig.1d presents 
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the IMD gridded rainfall depicting the advance of SWM 2019 over the SP region and Fig.1e 

depicts the gauge observed rainfall over Kerala during 06-08 June 2019. 

 

 

Fig.1b:  Isobaric analysis at surface level and streamline analysis at lower-mid tropospheric 

levels as on 08
th

 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 and 21/1730 IST of June 2019 depicting the advance of SWM 2019 over 

the SP region 



6 
 

 

 

 

Fig.1d:  IMD gridded  rainfall in cm as on 24-hr ending 0830 IST of 06
th

, 08
th

, 10
th

 and 22
nd

 

June 2019 depicting the advance of monsoon rains over the SP region during SWM 2019. 
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Fig.1e: Rainfall  over Kerala as on 24-hr ending 0830 IST of 6
th

, 7
th

 and 8
th

 June 2019 

 

2. Rainfall distribution  

2.1 Seasonal sub divisional rainfall  

The SWM seasonal rainfall (June-September) during 2019 over the country as a whole 

was110 of its long period average (LPA) and that over the SP region was 115.8% of LPA. The 

spatial rainfall distribution over the country is determined in terms of percentage departure from 

normal (PDN) over 36 meteorological subdivisions. As per IMDôs classification of monsoon 

performance over a meteorological subdivision, if the amount of rainfall received over a region 

(expressed as PDN) is between -19% and +19%, the monsoon performance is termed as normal. 

If  the PDN is between -20% and -59%, the region comes under deficient category, if PDN is less 

than or equal to -60%,  the region falls under scanty category, PDN of +20% to +59% indicates 

excess rainfall category and if the PDN is greater than or equal to +60%, it is termed as large 

excess.  During SWM 2019, in the SP region, four sub divisions - LAK, CK, SIK and NIK 

received excess rainfall, five subdivisions (KER, CAP, TEL, TN&RYS) received normal rainfall 

with all the sub divisions recording greater seasonal total rainfall than their respective seasonal 


