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Abstract

Several studies, aiming to improve accuracy of estimation of rainfall from radar
observation data in Thailand were conducted; however there are still various factors in
the manipulation of radar rainfall estimation process which have to be considered. This
research aims to improve accuracy of radar rainfall estimation by accounting for a storm
movement in radar rainfall accumulation process. The Multi-resolution Viscous Alignment
(MVA) technigue was used to estimate velocity of rain field from two consecutive
measured radar images. Bangkok was selected as the study area, using data of 10-
minute radar reflectivity of the Pasicharoen radar and 15-minute rainfall data of the
corresponding 47 rain gauge stations. 28 rainfall events during 2005 and 2006 were
used in the calibration process while other 13 rainfall events occured in 2007 were used
for validation. Comparison between radar rainfall estimates obtained from the exiting
conventional calibrated method (Z:45R1’5) and the proposed relationship obtained from
using the MVA technique (Z=13OR7'5) revealed that finer temporal resolutions generated
by MVA can improve accuracy of hourly radar rainfall by reducing error of the radar
rainfall estimation in term of RMSE from 3.61 mm/hr to 2.99 mm/hr and from 3.66 mm/hr
to 2.61 mm/hr for the calibration and validation processes, respectively.

In addition, investigation of the optimal temporal resolution of reflectivity data
by generating 9 finer temporal resolutions of radar reflectivity data sets which were
between 1-minute to 9-minute based on the MVA technique revealed that the generated
5-minute MVA reflectivity data gave the smallest error in hourly radar rainfall estimation. It
was further found that classification of cloud types can improve accuracy of radar rainfall
estimation and that MVA technique was more suitable to be applied to cumulus cloud
type. The effectiveness of applying the MVA technique to reduce frequency of reflectivity
measurement was also performed. The result showed that the accuracy of hourly radar
rainfall estimation obtained from using the MVA technique to generate 10-minute
reflectivity data based on 20-minute measured reflectivity data was the same as using
the 10-minute measured reflectivity data without applying MVA. It was finally found that
using the range dependent bias adjustment method gave the smallest error in hourly
radar rainfall estimation compared to mean field bias adjustment and temporal bias

adjustment methods.



