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ABSTRACT

Heavy rainfall causes many natural disasters in the tropical region. A thorough
study of simulations of heavy precipitation phenomena can provide a better
understanding of nature of the heavy rainfall which will lead to a better forecasting of
similar cases. This can effectively reduce the severity of its consequences on human
lives and properties. The aim of thesis is to simulate the heavy rainfall events and
evaluate the model output.

Numerical weather simulations of two extreme weather phenomena were
generated in this thesis. These include the severe rainfall event over Narathiwat and
its neighboring provinces along southeastern coast of Thailand on 5 November 2009
and the historical heavy rainfall case of India on 26 July 2005 over Mumbai in India.
The cumulus parameterization technique is used to determine the appropriate cumulus

physics for the model. The study uses three cumulus parameterization schemes,



Vi

namely, the Kain-Frisch (KF), the Grill-Devenyi (GD), and the Betts-Miller-Janjic
(BMJ) schemes within the Weather Research and Forecasting (WRF) model (Version
3). The performances of these three schemes were evaluated by examining the
different predicted parameters and the simulated rainfall. The predicted parameter
such as upper level winds, moisture field, and CAPE were compared with the
National Centers for Environmental Prediction (NCEP) analyses. The observed
rainfalls from the Tropical Rainfall Measuring Mission (TRMM), Thai Metrological
Department (TMD), and Indian Metrological Department (IMD) were used to verify
the rainfall simulation results.

Non-precipitation products of both events were close to the NCEP reanalysis
products. For rainfall products, the different experiments of Narathiwat case showed
different values of accumulate rainfall. It was observed that the maximum rainfall
simulated from KF, GD and BMJ schemes were 146, 120, and 38 mm, respectively,
while TRMM showed the maximum rainfall of 187 mm. The specific location of the
intense rainfall and the magnitude of precipitation were very-well simulated in the KF
scheme. Moreover, the position of the maximum rainfall simulated by KF and GD
schemes were very accurate, when compared with observed position. In Mumbai case,
the simulated rainfall products in the experiments EXP25-KF, EXP25-BMJ and
EXP25-GD were 48, 64 and 32 cm, respectively. The TRMM showed maximum
rainfall of 32 cm in the same event. The maximum rainfall captured by the BMJ
scheme was well above than of the other schemes. Ironically, the observed rainfall
was still well above the amount simulated by the BMJ scheme. Moreover, the EXP25-
BMJ and EXP25-KF yielded the accurate location of the rainfall when compared with

gauge stations.
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