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Numerical Simulation of a Beijing Winter Snowstorm
and its Cloud Microphysical Processes

LI Yifan'?, XIAO Hui’?’, YANG Huiling’, SUN Yue’®, ZHOU Yunjun', HU Zhaoxia®, FENG Xiaozhen'"
(1. Chengdu University of Information Technology, Chengdu 610225, China; 2. Key Laboratory of Cloud Precipitation Physics and Se-
vere Storms, and Center of Disaster Reduction, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China;3. U-
niversity of Chinese Academy of Sciences, Beijing 100049, China)

Abstract : In order to understand the microphysical mechanism of winter snowstorm in Beijing, a winter snowfall event in
Beijing during 22 ~23 November,2015 was simulated by the WRFV3.9. 1 mesoscale numerical model with the Thomp-
son microphysics scheme. The simulated results were verified by taking advantage of conventional precipitation data,
sounding data and polarimetric radar data. On this basis obove, the cloud microphysical processes of the snowfall were an-
alyzed in detail. The results show that the easterly airflow at the top of the inverted trough in West China has brought
sufficient water vapor to the occurrence and development of the snowfall,so a inverse flow snowstorm forms. The model
can quite well the distribution and temporal evolution of radar echoes and precipitation. The cloud radar station simulated
and the temporal and spatial evolution of hydrate particles are consistent with the observation result when Ka-band is ver-
tically pointing at radar. The simulation results of cloud microphysical structure show that three main source terms of snow
are the depositional growth of snow, the accretion of cloud water by snow and ice crystals automatically converting into
snow, and there is sublimation of snow in the lower layer. The upper layer ice crystal is mainly from condensation and is
consumed in the process of ice crystal converting into snow. The graupel particles in the lower layer mainly come from the
accretion of cloud water by snow.

Keywords : atmospheric physics and environment; cloud physics;inverse flow snowstorm; numerical simulation; hydro-
meteors; source and sink terms of solid particles



