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Introduction

This year in 2010, thunderstorms / hailstorms started a bit earlier. Tornadic thunderstorms 
were reported the southwestern parts (Jhenidah and adjoining area)  of Bangladesh on 17 
February 2010. Similarly, hailstorm were reported in the middle parts (Dhaka and adjoining 
area) of the country on  24 February 2010.  The events are studied based on field survey, 
ground and Radar observations. 

DWR  (Doppler Weather Radar)  Kolkata  recorded  the  17  February  2010  event with hook 
shaped echoes as Tornado Vortex Signature (TVS). The vertical extent of the 24 February 
2010  system was about 14 km, the RADAR reflectivity 60 dBz and the horizontal extent was 
40 km as recorded by DWR Kolkata.

The model has been run at 4 km horizontal resolution with 27 vertical levels. For cumulus 
(CU) parameterization option, the model was run with all the six cu physics schemes which 
are currently available. Some differences were found while analyzing and comparing model 
simulated outputs with the radar data and 3 hourly TRMM 3B42RT data. The purpose of this 
study is to find a suitable CU scheme to improve the accuracy of forecasting of thunderstorms 
in this region. 



Synoptic Feature:





Max (Z)) derived from the DWR Kolkata from 0415 UTC to 0633 UTC of 17 February 2010.





Refectivity derived from 
the Dhaka S-band Radar 
from 1023 UTC to 1106 

UTC of 24 February 2010.

Refectivity derived from 
the Cox'sbazar DWR 

from 1115 UTC to 1200 
UTC of 24 February 2010.



Kalpana-1 Satellite  cloud imageries on 17 February 2010 
0430 and 0600 UTC.



Kalpana-1 Satellite  cloud imageries on 24 February 2010 
1130 to 1230 UTC.



SWEAT and LI over Kolkata based on observation at 0000 UTC of 15-18 February 2010
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Comparison of LI and CAPE at Different Locations on  17 February 2010, 0000 UTC
LI CAPE









*Cumulus Parameterization (cu_physics) 

a. Kain-Fritsch scheme (KFS)(KFS): Deep and shallow convection sub-grid scheme using a mass 
flux approach with downdrafts and CAPE removal time scale (cu_physics = 1).

b. Betts-Miller-Janjic scheme (BMJ)(BMJ): Operational Eta scheme. Column moist adjustment 
scheme relaxing towards a well-mixed profile (2).

c. Grell-Devenyi ensemble scheme (GDE)(GDE): Multi-closure, multi-parameter, ensemble 
method with typically 144 sub-grid members (3).

d. New Grell 3d ensemble cumulus scheme (NGS)(NGS): Scheme for higher resolution domains 
allowing for subsidence in neighboring columns (5). New in Version 3.0.

e. Previous Kain-Fritsch scheme (PKF):(PKF): Deep convection scheme using a mass flux 
approach with downdrafts and CAPE removal time scale (99).

f. No Cumulus (0) 







3-h'ly Time Series of Accumulated Precipitation within 
the Experimental Domain
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3-h'ly Time Series of Accumulated Precipitation within the 
Experimental Domain







Observed Wind Speed at Dhaka 28 m/s



Observed Wind Shear at Kolkata 20 m/s at 00Z 17 Feb 2010

Observed Wind Shear at  Dhaka 14 m/s at 00Z 24 Feb 2010







Summary

NCEP-FNL data are used to simulate the weather events. WRF- 
ARW model is able to broadly reproduce several features of the 
hailstorm and Tornadic events, such as spatial pattern and 
temporal variability. 

GDE and NGS performed better than other CU schemes.

If the local data are assimilated into the WRF-ARW Model then 
the forecast scenario may be improved.

Incorporation of High Resolution Vegetation Data of the region 
may also improve the quality of forecasts.



Thank YouThank You
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