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Fig. 1 The distribution of precipitation(a) and precipitation anomaly(b) from 10 Jan to 2 Feb in 2008
(relative to the average of the period of 1979—2008)
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Fig. 2 The anomaly of the number of rainy days from 10 Jan to 2 Feb in 2008
(unit:d,25°—37°N,105°—121°E is used for regional mean)
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Fig. 3 The anomaly of the number of cold days(a) and the anomaly of

air temperature(b) from 10 Jan to 2 Feb in 2008
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Anomalous Moisture and Temperature Characteristics in Precipitation
Process During January 2008 Heavy Snowstorm in China
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Abstract

The severe cryogenic freezing rain and snow disastrous weather occurrs in central-southern China from
10 Jan to 2 Feb in 2008, which lasts for nearly a month, causes huge social and economic impacts. The wa-
ter vapor supply and the cold air surges of this disaster are investigated, and their effects on the formation
of the heavy snowstorm are performed. The abnormality of the atmospheric circulation is that the blocking
high remains stable in high latitudes of the Northern Hemisphere, the western Pacific subtropical high is
more north than normal and the south branch trough is active. In this process, cold air continuously trans-
ports from north to central-southern China, forming a high isentropic potential vorticity center. At the
same time, there is also strong water vapor continuously transports to north, the integrated water vapor is
more than normal in the central-southern China, but at 850 hPa and levels below, the moisture is less. At
different levels, anomalous temperature and moisture are different. From low layer to high layer, the air
temperature change from abnormally low to abnormally high. The moisture increases and turns into more
than normal at 700 hPa. Some methods are defined to examine whether moisture and temperature both play
positive roles in this event. Results indicate that at 850 hPa and levels below, although warm and moist air
transport from the south, dry and cold air transport from the north is very strong, so the abnormally low
air temperature caused by the cold air surges dominates the abnormally high relative humility, and the pre-
cipitation is more than normal, resulting in less moisture is less than normal, but this negative effect is
weaker than the positive effect of abnormally lower air temperature. On the contrary, at 600 hPa and lev-
els above, although the dry cold air transport from north, the warm and wet air from south is very strong,
the abnormally more water vapor dominates the heavy precipitation, the air temperature is warmer than
normal, and it has a negative effect at 700 hPa, the result of the blend of the warm and moist air from the
south with the dry and cold air from the north is that the air over the central-southern China is moister
while colder than normal. They both have positive contributions to the heavy snowstorm. It shows from

calculation that at this level, the moistness of the air contributes more than the coldness of the air.

Key words: low temperature freezing rain and heavy snowfall; cold air surge; moisture supply



