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Numerical Simulation and Analysis on a Heavy Snow

of Return-Flow Events in Beijing

LI Qingchun CHENG Conglan GAO Hua DING Haiyan

Institute of Urban Meteorology, China Meteorological Administration, Beijing 100089

Abstract: The typical return-flow events with heavy snow during 2—3 January, 2010 by using Beijing local
high-resolution rapid update cycle mesoscale model system (BJ-RUC) are simulated. The characteristics of
synoptic system in each layer and key snowfall factor are analyzed. The results show that the BJ-RUC
model can well simulate the snowfall distribution, position and time change, and the main situations of
heavy snowfall which are caused by the cold air return-flow in the low-level, and the 850 —700 hPa layer
low-vortex system. But the snowfall center has still some deficiency. When the vertical ascending motion
is produced in lower atmosphere by the cold return-flow encountering terrain, the snowfall is not high.
During the snowfall, the dynamic lifting which is caused by the cold return-flow combining with the as-
cending motion of the foreside of low vortex, forms a deeply and violent ascending motion, that is the key
factor to cause the heavy snow. The durative and cold return-flow with high humidity transports water va-
por in the lower atmosphere. The humidity in the lower-mid troposphere is increased by the southwestern
air flow. The return-flow increases thickness of wet-layer, reaching above 600 hPa. It plays an important
role in producing the heavy snow. The start and intensity of snow fall are related to the moment of the di-
rection change to southern wind and the south wind speed.
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rainfall measured by 15 automatic weather
stations in Beijing from 21.:00 BT 1 January
to 08:00 BT 4 January 2010
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