0577-6619/2008/66(6)-1043-52 Acta Meteorologica Sinica S ¥W

2008 FHRERAFEEKERERE
FERERERERD T

MA REM REE REX RS FEA
ZENG Mingjian'* LU Weisong' LIANG Xinzhong® WU Haiying"” PU Meijuan® YIN Dongping”

AU R LA R . H AL, 210044

LA E - HAL.210008

University of Illinois at Urbana-Champaign/Illinois State Water Survey, 1L 61820, USA
Nanjing University of Information Science & Technology, Nanjing 210044, China
Jiangsu Provincial Observatory ., Nanjing 210008, China

. University of Illinois at Urbana-Champaign/Illinois State Water Survey, IL 61820, USA
2008-04-23 Wi »2008-12-20 B [=].

w DN = W D

Zeng Mingjian, Lu Weisong, Liang Xinzhong, Wu Haiying, Pu Meijuan, Yin Dongping. 2008. Analysis of temperature structure for per-

sistent disasterous freezing rain and snow over southern China in early 2008. Acta Meteorologica Sinica , 66(6) :1043—1052

Abstract Early 2008, a large-scale and persistent low-temperature, freezing rain and snow weather occurred in southern Chi-
na. The disaster caused by freezing rain and snow storm was unprecedented, and broke the 50 years record in many areas. In this
paper, we mainly discussed the geographical distribution characteristics of the three different types of precipitation, especially {reezing
rain, and reasons from temperature stratification status and horizontal distribution of surface and ground temperature. Analysis showed
that the distributive characteristics of rain, freezing rain and snow from south to north was determined by different stratification status
in different regions of northward inclined cold front zone in the mid-low troposphere and surface temperature conditions., Under above
front conditions, there must also be a specific vertical temperature structure in the mid-lower troposphere, i. e. the existence of obvious
inversion layer and lower surface or ground temperature conditions. The inversion layer exceeding 0 C should possess suitable
strength, thickness and height, it should be neither too thick and low nor thin and high. The type of precipitation will be rain if the in-
version layer is too thick and low, and it will be snow or ice vice versa. It seemed that a subfreezing layer below 0 C existed beneath
the warm layer of 0—6 C between 650 and 850 hPa. And under colder conditions in the subfreezing layer, freezing might occur even
if the surface temperature was between 0—1 ‘C. Besides, if there is no suitable inversion layer for freezing rain, the ice-covered water
drop. supercooled water or melted snow will freeze rapidly under conditions of lower surface and ground temperatures.

Key words Southern China, Persistency, Freezing rain, Temperature structure
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Fig. 1 Synoptic chart at 08;00 BST 27 Jan 2008 (a) height at 500 hPa (contour; unit: dagpm) ,
wind field at 700 hPa (unit: m/s) and temperature at 850 hPa (shadings: unit: C)

(b) sea level pressure (contour; unit: hPa) and temperature at 2 m (shadings, unit; C)
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Fig. 2 24 h rainfall (shadings, unit: mm; areas with wavy line: freezing rain regions)

at 08:00 BST (a) 27 and (b) 28 Jan 2008
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WEEHR 0—6 C, HTFHRMIRT 0 CHREZ . HIE
VR JZ B A W 1% 0 B i (3RO I B AE
0—1 C .l AT RBIE B 5 R 3 VK R K 3%
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