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Observation and Numerical Simulation Study of
a Hailstorm in Weining Guizhou Province

ZHOU Yu', YIN Zhicong”, ZHOU Yunjun®’
(1. College of Atmospheric Sciences, CUIT, Chengdu 610225, China ;2. Meteorological Disaster Warning and Evaluating the Collaborative
Innovation Center ,Nanjing University of Information Science and Technology, Nanjing 210044 , China;3. College of Atmosphere Sciences ,Plateau
Atmosphere and Environment,Key Laboratory of Sichuan Province,Chengdu University of Information Technology ,Chengdu 610225, China)

Abstract ; In order to systematically understand the dynamic and microphysical characteristics of hailstorms over complex
terrain areas in southwestern China, Weining of Guizhou province is focused in this paper. The Doppler dual polarization
radar and 3D convective cloud model are used to observe and simulate the typical hailstorms that occur in the area re-
spectively. In the observation,based on the quality control of the radar observation data,the hydrometeor particles in the
hailstorm system were identified by a fuzzy logic algorithm and in the numerical simulation, the dynamic and microphysi-
cal processes of the hailstorm were simulated by using the model. The potential of artificial hail suppression of hailstorm
was analyzed. The research results are as follows: (1) The eastward movement of the small plateau trough and the cooper-
ation of high and low altitude jets caused the occurrence of hailstorms in the study area; (2) The developing period and
mature period of the hailstorm are the key periods of hail formation,and in the hailstorm system, hail is mainly formed by
low-density graupel particles and high-density graupel particles, which interacting with supercooled liquid drops and oth-
er hydrometeor particles in a supercooled environment; (3) the use of 3D convective cloud model can better simulate
hailstorms during the development process of hailstorm, and the simulation results are basically consistent with the ob-
served results observations. The simulation also confirms that the interaction between the graupel particles and the super-
cooled droplets is very important for the formation of hails. This study has an identified guiding significance for the early
warning and forecast of hailstorms and artificial hail suppression hail over the complex terrain areas in southwest China.
Keywords ; atmospheric physics and atmospheric environment ;severe convective weather process ; observation and numer-

ical simulation ; hailstorm



