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Numerical Simulation Study of Thunderstorms in Sichuan based on WRF Model

QIAN Xinming', ZHOU Yunjun'®, ZHAO Pengguo', LIU Heng’, LI Simeng'
(1. College of Atmosphere Sciences, PlateauAtmosphere and Environment, Key Laboratory of Sichuan Province, Chengdu University of
Information Technology, Chengdu 610225, China;2. Meteorological Disaster Warning and Evaluating the Collaborative Innovation Center,

Nanjing University of Information Science and Technology, Nanjing 210044, China;3. Jiyuan Meteorological Bureau, jiyuan 154000, China)

Abstract : In order to use the WRF mesoscale model for numerical prediction of lightning activity ,the processes of cloud
electrification and lightning parameterization are introduced into the Morrison cloud-scale double-moment microphysical
scheme in the WRF model. The strong thunderstorm weather process that occurred in Sichuan on August 18 of 2010 was
simulated. The results show that the lightning distribution of the mode output is close to the observed lightning distribu-
tion. The CAPE value, Storm Relative Helicity, potential vorticity of the storm and the potential vortex can indicate that
the ground flash frequency changes with time, and the center of the large flash density. In the charge separation region,
the mixing ratio of hydrometeor and the frequency of stroboscopic flash are basically consistent with time. In the spatial
distribution, the maximum position of graupel, ice and snow have a good correspondence with the center position of large
flash density, which can indicate the area where observed CG flashes by ADTD occurs. The vertical distribution of grau-
pelparticles, ice and snow is more than 16 km. The simulation results show that the mode microphysical and power out-
put fields can indicate the occurrence time and location of the ground flash activity.

Keywords : WRF model ; thunderstorm ; hydrometeors ; microphysics; lightning activity



