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Analysis of Forecast Difficulties for the First
Snow of Beijing Area in 2010 Winter
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Abstract: Atypical snowfall forecast is a complicated issure in Beijing area. It is especially difficult to deter-
mine the role played by the east wind in light snow process. Based on the conventional observation data
and various intensive sounding data, two cases including a false snowfall prediction and a first snowfall
process occurring in winter 2010 are analyzed. The analysis shows that: Wet or dry conditions for the east
wind, depend mainly on the humidity of the upstream eastern region. When the upstream eastern region is
dry, the east wind is dry, and thus could not provide moisture for Beijing. The cause for the false snowfall
prediction is that the east wind is a dry advection which is unfavorable to humidification at night on Decem-
ber 12, 2010. Low humidity in the boundary layer is the main reason in spite of favorable vertical upward
motion. The dry and cold airs in areas north of Beijing moving southwards rapidly and invading are the
other major reason for the forecast deviation. Under the favorable condition of abundant water vapor in the
boundary layer and weak convergence and ascending motion, a steady rainfall process occurred. The re-
sults show that moisture conditions in the boundary layer are very important for winter snowfall predic-
tion. It is difficult to cause effective precipitation even with strong ascending motion in upper air but poor
water vapor condition in the boundary layer. In fact, distinct precipitation may occur in case of warm and
wet air mass and weak convergence and ascending motion in the boundary layer even without apparent con-

vergence systems.
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Fig. 2 (a) Wind and temperature (unit: C) at 850 hPa, and (b) vertical velocity
(unit; 107" hPa « s ') at 850 hPa in p-coordinate at 20 BT on December 12, 2010

10.0
9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.5

B /km

1]

0.0
08:00  12:00 16:00  20:00  00:00
12H 13H

(%)

04:00  08:00 12:00  16:00  20:00

S|

B3 20104 12 H 12 H 08 IFZ 13 H 20 Wb 50 iR 48 545 0 52

Fig. 3 Sounding data of microwave radiometer in Beijing from

08:00 BT on December 12 to 20:00 BT on December 13, 2010
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(a) Sea-level pressure (unit; hPa) and surface wind at 20 BT on December 12,2010,

and (b) relative humidity and wind (unit: m « s~ ') hourly from 14 BT on December

12 to 14 BT on December 13,2010 at Beijing Guanxiangtai Station
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Fig. 9 Sounding data of microwave radiometer and vertical wind profiler at

Haidian Station in Beijing from 9 to 10 February 2011
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Fig. 10

(a) The zonal profile of vertical velocity in p-coordinate along 40°N at 20 BT 12 December 2010, and

(b) the meridional profile of vertical velocity in p-coordinate along 116°E at 08 BT 10 February 2011 (unit: 10 * hPa s ')
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