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Radardiadrometer time piots of Median volume diamater (Do) , the radar stenna elevation s 0.5° ,2005.05.08
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Using dual-polarization radar measurements to analyse the
microphysics characteristics of the drop size distribution of
Mei-yu frontal rainfall

'Chung-Hua Lu and *Tai-Chi Chen Wang
"Weather Center, Weather Wing, CAF
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“Institute of Atmospheric Physics, National Central University

Abstract

The major purpose of this research is to understand the microphysics characteristics of Mei-yu
frontal system over Taiwan area using NCU C-band dual-polarization (C-Pol) radar measurements.
The method for retrieving drop size distribution (DSD) parameters is to assume that the drop size
distribution (DSD) is represented by a gamma distribution, and an empirical relation between the
distribution shape () and slope (A) parameters. Then the three gamma parameters (N, ~ ¢ ~ A) can
be derived from the polarimetric variables (Zy ~ Zpg and Kpp) through an forward numerical
calculation of scattering model. Retrieved physical characteristics of the drop size distribution (DSD)
were generally well matched with disdrometer observations. The retrieval data is applied to the
selected Mei-yu frontal precipitation cases to analyze the microphysics characteristics of the rainfall
system.

The research results indicate that two strong convective cases are dominated by relatively large
drops number and relatively large drops size respectively at the same rainfall rate. Two cases have
great variation in the drop size distribution (DSD). At high rain rates, the D, values reach a steady
value what are believed to be equilibrium DSDs in which breakup and accretion are roughly in

balance.

Keywords : drop size distribution (DSD) ~ difterential reflectivity (Zpr)
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