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Numerical Simulation of Microphysical Structures of a Severe Thunderstorm
in Beijing and their Comparisons with Polarimetric Radar Observations

TAN Tian'?, XIAO Hui’®, SUN Yue™’, HOU Tuan-jie’, FENG Liang’’, WEN Guang’, ZHOU Yun-jun'

(1. Chengdu University of Information and Technology, Chengdu 610225, China;2. Key Laboratory of Cloud-Precipitation and Severe
Storms , and Center of Disaster Reduction, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029 , China ;3. University
of Chinese Academy of Sciences,Beijing 100049 , China)

Abstract ; This paper used the three-dimensional dynamic-microphysical-electric-coupling thundercloud numerical model
to make a numerical simulation of a severe thunderstorm occurred in northeastern Beijing on August 22, 2015, the simu-
lation results were compared with the hydrometeor structures retrieved by X-band polarimetric radar observation. The
model simulation results are in good consistent with the X-band polarimetric radar observations in the macro-structure of
thunderstorm and the distribution of hydrometeor particles in the thunderstorm. Moreover, the simulation has high reliabil-
ity. Under this condition, the evolutions of the charge structureand electrification process were analyzed. The results
show that in the development stage of the thunderstorm, the general charge structure in the cloud presents an inverted di-
pole characteristic with a " negative-positive" polarity. And in themature stage, the general charge structure shows a nor-
mal tripole characteristic of " positive-negative-positive " polarity. The electrification processes are further analyzed in the
paper.

Keywords ; atmospheric physics ; thunderstorm ; microphysical structure ; polarimetric radar observation ; chargestructure ; e-

lectrification process



