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Abstract Lasting disaster weather with cold air, freezing rain and snow occurred over South China during Januar-
y 2008. This little probabilistic extreme weather and climate event is analyzed. Although La Nina event in the east-
ern equatorial Pacific is clear in 2007/2008 winter, both the anomalous patterns of the precipitation and temperature
in China and atmospheric circulation over Asia and the western Pacific during January 2008 are very different from
that of the 11 cases mean for L.a Nina mature phase in January. Thus La Nina event is not the direct arch-criminal to
cause the extreme weather. Further study shows that the occurrence of this lasting disaster weather with cold air,
freezing rain and snow is related to the anomalies of the atmospheric circulation systems. These anomalous circula-
tion systems form a kind of cooperation, which is named combination anomaly. In the combination anomaly, the U-

ral blocking high and a transverse trough from Lake Baikal to Lake Balkhash offer condition for continual cold air
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pouring southward from the west passage. The positive height anomalies over the eastern Asia and Japan weakens

the force of cold air from the north. Thus the front stays over the South Mountain and north of it for a longer time,

which establishes background for continuous raining and snowing. Meanwhile, the Northwest Pacific subtropical

high extends westward and its intensity is also enhanced. So it blocks the cold air. The persistent strong Indian and

Burma trough and the Northwest Pacific subtropical high transport the warm and wet air to South China continuous-

ly, which is favorable to the occurrence of continuous rain and snow. Persistent cold air activity and precipitation in-

duce persistent low temperature, which conditions freezing weather. It may be considered that the combination a-

nomaly of the atmospheric circulations is the efficient cause of lasting disaster weather with cold air, freezing rain

and snow.
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Fig.1  (a) Monthly precipitation and (b) percentage anomalies over China in Jan 200811
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Fig. 2 Monthly mean surface air temperature anomaly at 160 stations of China in Jan 2008[11]
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(a) Geopotential height for 1980—2004 mean and (b) geopotential height and anomalies in Jan 2008 at 500 hPa. Solid line: height

(units: 40 gpm) ; Dashed line: height anomaly (units: 20 gpm, dark shading: positive with =20, light shading: negative with<t—20)
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Fig. 5 Schematic illustration of the combination anomaly of atmospheric circulation systems in Jan 2008 (dotted line indicates the trans-

verse trough, thick dashed line denotes the position of the trough and thin dashes line represents the subtropical high)
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