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Abstract The characteristics and possible mechanism of the snowy and rainy weather process of South China
from January 10 to January 16 in 2008 are studied on the medium-range time scale. It is shown that: 1) The snowy
and rainy weather is primarily caused by the formation and deepening of the southern branch trough of westlies over
South China, the northward expansion of the western Pacific subtropical high, and the eastward expansion and
southward invasion of the Yenisey high, in which the collaboration of these three evolution process is crucial; 2)

Rossby wave energy originated from the northeast Atlantic propagates along the Asian-African subtropical jet and fi-
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nally leads to the formation and deepening of the southern branch trough over South China. 3) The nature of the a-

nomaly center corresponding to the northward expansion of the western Pacific subtropical high is a low-frequency

disturbance of the subtropical jet. It is primarily maintained by the Rossby wave energy coming from the upstream

southern trough. In addition, Rossby wave packets from Lake Baikal as well as the tropical western Pacific also play

an important role for its formation and maintenance. 4) The zonal basic flow of Asian-African subtropical band de-

termines the zonal phase-relationship of several anomaly centers embedded in the subtropical westerly band. The for-

mation of the anomaly center associated with the cold dome at the Caspian Sea exactly corresponds to the deepening

of southern branch trough over South China and the northward expansion of the western Pacific subtropical high.
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Fig. 1 Mean anomalies of 500 hPa streamfunction (units; 105m?

« s 1), relative to the multi-year mean field, (b) sea level pressure a-

nomalies (units: hPa), (c¢) 500 hPa temperature anomalies (units: ‘C), (d) surface temperature anomalies (units; ‘C) during 10—16

Jan 2008. Thick solid lines in (a)

(c) indicate zero lines. The thick solid line represents the zero line of the total surface temperature

field during 10—16 Jan 16, 2008 and the thick dashed line stands for its multi-year climate-mean counterpart in (d)
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