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Cyclonic Storm óPAWANô over the southwest Arabian Sea 

and adjoining equatorial Indian Ocean (02
nd

 ï 07
th

 

December 2019) 

 
1. Introduction 

 
The Cyclonic Storm (CS) óPAWANô originated as a Low Pressure Area (LPA) 

over southwest Arabian Sea (AS) and adjoining equatorial Indian Ocean (EIO) in the 

early morning (0000 UTC) of 30th November, 2019.  It lay as a Well Marked Low 

pressure area (WML) over the same region in the early morning (0000 UTC) of 2nd 

December. Under favourable environmental conditions, it concentrated into a 

depression (D) over southwest AS & adjoining EIO in the same is evening (1200 

UTC). Moving north-northwestwards, it further intensified into a deep depression 

(DD) over southwest AS & adjoining EIO in the early morning (0000 UTC) of 3rd 

December. Continuing to move north-northwestwards, it intensified into the 

cyclonic storm (CS) ñPAWANò (pronounced as PAVAN) in the early morning (0000 

UTC) of 5th December, 2019 over southwest AS. It moved north-northwestwards till 

noon (0600 UTC) of 5th. Thereafter, it moved nearly westwards till night (1500 UTC) 

of 5th. After that it exhibited west-southwestward re-curvature. Continuing to move 

west-southwestwards, it crossed Somalia coast near latitude 7.4°N and longitude 

49.6°E during 0200 to 0300 UTC of 07th December 2019 as a CS with maximum 

sustained wind speed (MSW) of 60-70 kmph gusting to 80 kmph. It exhibited nearly 

westward re-curvature from midnight (1800 UTC) of 6th.  Continuing to move 

nearly westwards, it weakened into a DD in the morning (0300 UTC) of 07th 

December, 2019 over coastal Somalia & neighbourhood. It further weakened into a 

D in the same afternoon (0900 UTC) and into a WML area over north Somalia & 

adjoining Ethiopia in the same night (1500 UTC of 7th December). Moving further 

westwards, it lay as a LPA over Ethiopia in the early morning of 8th December and 

became insignificant thereafter. Observed track of the system during 2nd - 7th 

December is presented in Fig.1. Best Track parameters associated with the system 

are presented in Table1. 

 

 

 

 
 

 
 
 
 
 

 
 

Fig.1 Observed track of CS óPAWANô over the Arabian Sea (02ndï07th 
December, 2019) 
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 The salient features of the system are as follows. 

i. It was the fifth CS over the AS during the year 2019 against the normal (1891-

2018) of 1 per year. 

ii. It had a track length of 1342 km and exhibited multiple re-curvatures (initial 

north-northwestward movement followed by westward, west-southwestward and 

westward movement) during itôs life period. 

iii. Climatologically, a total of 6 CS and above intensity systems developed over AS 

in the month of December during 1891-2018. Out of these only two intensified 

into severe cyclonic storms (Fig. 2 a & b). 

iv. Also, Pawan is the second CS after Sagar (2018) crossing Somalia coast. 

Pawan is also the first CS crossing Somalia coast in the month of December. 

v. During its life period, a DD developed over southeast AS and adjoining 

Lakshadweep area (03-05 December). Co-existence of CS Pawan over 

southwest AS and DD over southeast AS is the second such event after super 

cyclonic storm Kyarr and extremely severe cyclonic storm Maha co-existed in 

November, 2019 over AS during 1891-2018. Tracks of these simultaneously 

occurring systems are presented in Fig. 3 (a& b).  

vi. It maintained the cyclonic storm intensity for 51 hours (0000 UTC of 5th to 0300 

UTC of 7th). However, the peak MSW of the cyclone was 70-80 kmph (40 knots) 

gusting to 90 kmph during 1200 to 1500 UTC of 5th December over the 

southwest AS. The lowest estimated central pressure was 998 hPa during the 

same period. 

vii. The life period (D to D) of the system was 117 hours (04 days & 21 hours) 

against long period average (LPA) (1990-2013) of 89 hours for CS category 

over the AS.  

viii. It moved with slower speed as 12 hour average translational speed was about 

11.8 kmph against LPA (1990-2013) of 15.5 kmph over the AS during post 

monsoon season.  

ix. The Velocity Flux, Accumulated Cyclone Energy (a measure of damage 

potential) and Power Dissipation Index (a measure of loss) were 3.20x102 

knots, 1.14X104 knots2 and 0.41X106 knots3 respectively against long period 

average during 1990-2013 of 1.84 X102 knots, 0.8 X 104 knots2 and 0.4 X106 

knots3 respectively over the Arabian Sea. 

 

 

 

 
 

 

 

 
 

Fig.2: Tracks of (a) cyclonic storms and (b) severe cyclonic storms developing 
over AS in the month of December during 1891-2018  
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Fig.3: Tracks of simultaneously occurring cyclonic disturbances over AS 

during 1891-2018 (a) Pawan over southwest AS & DD over southeast AS 
(Dec., 2019) and (b) Super cyclonic storm Kyarr & ESCS Maha over AS 
(Oct., 2019)  

Table 1: Best track positions and other parameters of the Cyclonic Storm, 
óPAWANô over the Arabian Sea during 2nd ï 7th December, 2019 

Date 
 

Time 
(UTC) 

Centre lat.0 
N/ long. 0 E 

C.I. 
No. 

Estimated 
Central 
Pressure 
(hPa) 

Estimate
d 
Maximum 
Sustaine
d Surface 
Wind (kt) 

Estimate
d 

Pressure 
drop at 

the 
Centre 
(hPa) 

Grade 

02/12/2019 
1200 5.7 56.6 1.5 1003 25 03 D 

1800 6.1 56.5 1.5 1002 25 04 D 

03/12/2019 

0000 6.5 56.5 2.0 1001 30 05 DD 

0300 6.8 56.4 2.0 1000 30 06 DD 

0600 7.0 56.3 2.0 1000 30 06 DD 

1200 7.0 56.5 2.0 1000 30 06 DD 

1800 7.0 56.6 2.0 1000 30 06 DD 

04/12/2019 

0000 7.2 56.6 2.0 1000 30 06 DD 

0300 7.4 56.6 2.0 1000 30 06 DD 

0600 7.4 56.6 2.0 1000 30 06 DD 

1200 7.4 56.6 2.0 1000 30 06 DD 

1800 8.5 56.7 2.0 1000 30 06 DD 

05/12/2019 

0000 9.2 56.4 2.5 999 35 07 CS 

0300 9.2 56.4 2.5 999 35 07 CS 

0600 9.5 56.3 2.5 999 35 07 CS 

0900 9.5 55.6 2.5 999 35 07 CS 

1200 9.6 55.1 2.5 998 40 08 CS 

1500 9.6 54.9 2.5 999 35 07 CS 

1800 9.3 54.5 2.5 999 35 07 CS 

2100 9.0 54.0 2.5 999 35 07 CS 

06/12/2019 
0000 8.5 53.3 2.5 999 35 07 CS 

0300 8.3 53.0 2.5 999 35 07 CS 
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2. Brief life history 

 

1. Genesis  

A low pressure area (LPA) formed over southwest Arabian Sea (AS) and 

adjoining equatorial Indian Ocean (EIO) in the early morning (0000 UTC) of 30th 

November, 2019. It lay as a WML over the same region in the early morning (0000 

UTC) of 2nd December. Under favourable environmental conditions, it concentrated 

into a depression (D) over southwest AS & adjoining EIO in the same is evening 

(1200 UTC). At 1200 UTC of 2nd December, the MJO lay in phase 1 with amplitude 

close to 1. Considering the environmental conditions, total precipitable water vapour 

(TPW) imageries indicate warm air advection to the system centre. The low level 

relative vorticity was 150 X10-5S-1 around the system centre. Positive vorticity was 

extending upto 200 hPa level. The lower level convergence was about 10-20 X10 -5S-

1 around the system center. The upper level divergence was about 40 X10-5S-1 to the 

southwest of the system center. The vertical wind shear was moderate to high (20-30 

knots) over the system area. The upper tropospheric ridge ran along 12° N. Sea 

surface temperature (SST) over the system area was 28- 29°C. Tropical cyclone 

heat potential (TCHP) was 40-60KJ/cm2 over the system area.  

 
3.2. Intensification and movement  
 
At 0000 UTC of 3rd December, the MJO lay in phase 1 with amplitude close to 1. 
Considering the environmental conditions, TPW imageries indicated warm air 
advection into the core of system. The low level relative vorticity increased and was 
150 X10-5S-1 around the system centre. Positive vorticity was extending upto 200 
hPa level. The lower level convergence was about 10-20 X10-5S-1 around the system 
center. The upper level divergence was about 40 X10-5S-1 to the southwest of the 
system center. The vertical wind shear was moderate to high (20-30 knots) over the 
system area. The upper tropospheric ridge ran along 12° N. SST over the system 
area was 28- 29°C. TCHP was 40-60KJ/CM2 over the system area. Under these 

0600 8.0 52.6 2.5 999 35 07 CS 

0900 7.9 52.6 2.5 999 35 07 CS 

1200 7.9 52.3 2.5 999 35 07 CS 

1500 7.7 51.8 2.5 999 35 07 CS 

1800 7.5 51.3 2.5 999 35 07 CS 

2100 7.5 50.9 2.5 999 35 07 CS 

07/12/2019 

0000 7.4 49.8 2.5 999 35 07 CS 

Crossed Somalia coast near latitude 7.4°N and longitude 49.6°E 
during 0200 to 0300 UTC of 7th December 

0300 7.4 49.5 2.0 1000 30 06 DD 

0600 7.4 48.9 2.0 1001 30 05 DD 

0900 7.3 48.3 1.5 1003 25 03 D 

1200 
Weakened into a well marked low pressure area over 
north Somalia and adjoining Ethiopia. 
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favourable conditions, the system moved northwestwards and intensified into a deep 
depression over southwest Arabian Sea & adjoining Equatorial Indian Ocean. 
 At 0000 UTC of 5th December, the MJO lay in phase 2 with amplitude more 
than 1. Considering the environmental conditions, TPW imageries indicated warm air 
advection to the system centre. The low level relative vorticity was about 150X10-5S-1 
to the west of the system centre and was extending upto 200 hPa level. The lower 
level convergence was about 20 X10 -5S-1 around the system area and the upper 
level divergence was about 30 X10-5S-1 to the northeast of the system centre. The 
vertical wind shear was moderate to high (15-25 knots) over the system. The upper 
tropospheric ridge ran along 13° N. SST was about 26-27°C and TCHP was 30-
40 KJ/CM2 over the region. The system was lying to the south of the upper 
tropospheric ridge and was steered by middle and upper tropospheric winds. Under 
these conditions, the system moved north-northwestwards and intensified into CS 
óPawanô over southwest Arabian Sea. 
 At 0300 UTC of 7th December, similar MJO conditions prevailed. Considering 
the environmental conditions, the low level relative vorticity was about 150 X10-5S-1 
to the south of the system centre. The lower level convergence was about 20X10-5S-1 
to the southwest of the system centre  and the upper level divergence was about 20 
X10-5S-1 to the west of system centre. The vertical wind shear was low (05-10 knots) 
over the system area. The upper tropospheric ridge ran along 11° N over the system 
area. The system was steered westwards under the influence of the upper level 
easterlies to the south of the ridge. Under these conditions, Pawan moved nearly 
westwards and crossed Somalia coast near latitude 7.4°N and longitude 49.6°E 
during  0200 to  0300 UTC of 07th December 2019  as a CS with a wind speed of 60-
70 kmph gusting to 80 kmph and  weakened into a DD over coastal Somalia and 
neighbourhood near latitude 7.4°N and longitude 49.5°E. 

 At 0900 UTC of 7th December, similar MJO conditions prevailed. The low 
level relative vorticity decreased and was about 50 X10-5S-1 over the system area. 
The lower level convergence was about 20 X10 -5S-1 and the upper level divergence 
was about 40 X10-5S-1 over the system area. The system lay in an area with low to 
moderate (10-15 knots) vertical wind shear. The upper tropospheric ridge ran roughly 
along 14° N over the system area. Under these conditions, the system moved nearly 
westwards and weakened into a depression over north Somalia and neighborhood 
near latitude 7.3°N and longitude 48.3°E. It further weakened into a WML at 1200 
UTC of 07th December over north Somalia & adjoining Ethiopia.  

Typical TPW imageries during 3rd-8th December are presented in Fig.4. These 

imageries indicate continuous warm and moist air advection from the southeast 

sector into the system during 3rd-6th December.  From 5th onwards, the warm moist 

air advection into the core started decreasing.  

 

The mean wind speed and wind shear speed in the layers 850 to 200 hPa and 

850 to 500 hPa around the system centre is presented in Fig.5. The mean wind 

shear speed in both the layers has been low to moderate throughout the life cycle of 

CS Pawan. The mean wind speed in the layer 200 to 850 hPa steered the system 

initially northwards till 5th/0000 UTC followed by gradual west-southwestward 

movement. The average mean wind speed was low (5-10 kt) during the entire life 

cycle as seen in both the layers 850 to 200 hPa and 850 to 500 hPa.   
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Fig. 4: Total Precipitable Water Imageries during 03-08 December, 2019 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.5 Wind shear and wind speed in the middle and deep layer around the 

system during 03rd to 07th December 2019. 
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3.3 Movement  

. 

  

 

 

 

 

 

 

 

 
 

 

Fig.6 (a) Translational speed & direction of movement and (b) Maximum 

sustained surface winds (kts) & Estimated Central Pressure (hPa) during 

life cycle of CS Pawan 

From Fig.5, it may be noted that the mean deep layer winds between 200 to 850 hPa 

levels steered the system initially northwards followed by west-southwestwards re-

curvature. The six hourly movement of CS Pawan is presented in Fig.6 (a). The six 

hourly average translational speed of the cyclone was about 11.8 kmph against LPA 

(1990-2013) of 15.5 kmph over the AS during post monsoon season. Hence Pawan 

was a slow moving system in nature.  
 

3.4. Maximum Sustained Surface Wind speed and estimated central pressure:  

The lowest estimated central pressure and the maximum sustained wind speed 

are presented in Fig.6 (b). The lowest estimated central pressure (ECP) had been 

997 hPa at 1200 of 5th December. Similarly, in the wind field it is seen that there was 

gradual increase in maximum sustained wind speed (MSW) reaching itôs peak at 

1200 of 5th December.  

 

4. Monitoring of CS, óPAWANô 

India Meteorological Department (IMD) maintained round the clock watch over 

the north Indian Ocean and the cyclone was monitored since 28th November when 

cyclogenesis was predicted in the extended range outlook over southwest AS & 

adjoining EIO in the later part of week (29.11.2019-05.12.2019) and itôs movement 

towards Somalia. The cyclone was monitored mainly with the help of available 

satellite observations from INSAT 3D and 3DR, polar orbiting satellites, and available 

ships & buoy observations in the region. Various numerical weather prediction 

models run by Ministry of Earth Sciences (MoES) institutions and dynamical-

statistical models were utilized to predict the genesis, track, landfall and intensity of 

the cyclone. A digitized forecasting system of IMD was utilized for analysis and 

comparison of various modelsô guidance, decision making process and warning 

product generation.  

 

 


