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Multi-Scale Systems and Conceptual Model on Freezing Rain and Show Storm
over Southern China during January - February 2008

ZHAO S-Xiong and SUN Jian- Hua

I nstitute of Atmaospheric Physics, Chinese Academy of Sciences, Beijing 100029

Abgtract In this paper , the freezing rain and snow storm in Southern China during January and February 2008
which brought the severe damage have been investigated. There were four stagesin this disastrous weather process,
and the second stage (18 - 21 Jan) among them was the most severe one during which the freezing rain occurred in
southern China very frequently. The paper concentrates on multi- scale systems, egpecialy on the ones during the
second stage. The results show that the freezing rain and snow storm were associated with the multi-scale systems
and their interaction: 1) The long period anomaly of the atmospheric circulation was the important reason, for ex-
ample , middle latitude Blocking High Pressure (BHP) was located near west Sberiafor more than 20 daysand a0,
the West Pacific Subtropical High (WPSH) extended to the north and west of its normal position. There was a
trough between BHP and WPSH which is very favorite to southward invading of cold air from North China. 2) The
deep systems in middle latitude from lower to upper troposphere can be found clearly , even at 200 hPa. Moreover ,
the thermal trough was behind the trough in geopotentia height. It means that the trough in geopotential height will
develop and maintain. 3) The Trough (disturbances) in South Branch (TSB) of westerlies stayed for the long period
and was very active. The southwest current ahead the TSB can transport very rich moisture to China continent.
Cold-dry air from north and warn-moist air from south converged to each other and then the favorite environment of
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snowfall and freezing rain could appear. 4) Baseon the mentioned above, the quas- stationary front formed along the
Yangtze River and in South China. This kind of quas-stationary front can hardly be found during wintertime. The
position of the stationary front was, to some extent , smilar to that of Meiyufront in the summer , however , the ba
roclinity of the former was stronger than that of the later. 5) The stratification characteristics, inversion layer ,
warm nose, temperature and dew-point temperature at ground surface have a0 been analyzed in the period, espe-
cidly in the second stage during freezing rain and snow storm. The formation of freezing rain was very senstive to
the mentioned-above key influencing factors. 6) Based on the results, one kind of the conceptual model of multi-

scale systemsfor sustaining freezing rain and snow storm has been proposed.

Key words winter monsoon, freezing rain, quas-stationary front , stratification, ice storm
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