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Abstract: Usually, the time of the first snowfall in Beijing is about on November 28. During the period of
the nighttime of October 31, 2009 to daytime of November 1, 2009, there was a weather process which
never occurs over the past 22 years. In this process, the precipitation firstly acted as rain, then converted
to sleet and finally in the form of snow. Analysis shows that, over the north region of the Yellow River in
middle and east parts of North China, the lower troposphere was controlled by northwest flows for 6 hours
even to 12 hours before this snowfall, thus the transport and accumulation of water vapor were not obvi-
ous. This snowfall process is infrequent for Beijing in such a dry condition in October. The dynamic calcu-
lation and analysis of this snowfall process were conducted with the MICAPS data of CMA, windprofiler,
radiometric and surface automatic weather station observations in Beijing. The result shows that, the dy-

namic action of the southward outbreak of strong cold air from Baikal Lake in upper troposphere was the
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main reason for this snowfall process. A 500 hPa positive vorticity advection area, a middle and upper
tropospheric divergence center and a middle and lower tropospheric convergence center were vertically dis-
tributed over Beijing, which support the favorable environment for vertical motion; the coactions of the
warm and humid sourheast winds near the ground in piedmonts and plains, the cold and humid east winds
in the boundary layer, the west winds in tropospheric bottom, which were seen in windprofiler, and the
topographic effect in western Beijing will generate an uplift and local convection to enhance snowfall in
southwest Beijing. This paper proposes a conceptual model about how the wind distribution in windprofiler
in the piedmonts and plains of Beijing and the topographic effect will generate the uplift motion and local
convection. The water vapor condition of this snowfall is from the short-term growth of humidity by near-

surface southerly winds and southeast winds, and the local moisture convergence in the lower troposphere.

Key words: snow causes, windprofiler, microwave radiometer, dynamic analysis, conceptual model
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Fig. 1 Total rainfall amount (a, unit: mm) from 20:00 BT 31 October

to 14:00 BT 1 November 2009 and total snowfall amount (b, unit; mm)
from 08:00 BT to 14.00 BT 1 November 2009 in Beijing
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Fig. 2 The 500 hPa height fields (unit: dagpm) at 08:00 BT 31 October 2009 (a) and

08:00 BT 1 November 2009 (b), and the satellite images at corresponding time (c,d)
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Fig. 7 (a) Topographic map of Beijing., (b) wind

profile at Haidian Staion from 07.:00 BT to 14.24 BT

1 November 2009, (¢) T-logp chart at Guanxiangtai Station at 20:00 BT 31 October 2009,

(d) T-logp chart at Guanxiangtai Station at 08:00 BT 1 November 2009, (e) snowfall (unit: mm)
in Beijing during the period of 09:00 BT to 12:00 BT 1 November 2009, and (f) a conceptual

model for local convergence and lifting by the interaction of boundary layer wind and terrain
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