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General Features of Squall Lines with Disastrous Gale

in the Yangtze-Huaihe Area

WU Ruijiao  TAO Wei ZHOU Kun QIU Xuexing
Anhui Meteorological Observatory, Hefei 230031

Abstract: Based on the Doppler radar data, surface observation and rawinsonde data collected from April to
September during 2000—2017, 35 squall line cases in the Yangtze-Huaihe Area are identified. These squall
lines occur most frequently in the plain to the north of the Yangtse River. The squall lines peak in July and
a large proportion of them generate in early afternoon, mature in late afternoon, and dissipate in evening.
The squall lines have a dominant southeast motion at the speed of 8—16 m * s*'. They are characterized by
the maximum length of 200—250 km, the maximum intensity of 60—65 dBz, and the duration of 3—4 h.
The squall lines commonly form in a broken-areal pattern, display a trailing-stratiform pattern, and dissi-
pate in a reversed broken-line pattern. The ambient flows of the squall lines are classified into five synoptic
patterns, which are pre-short trough, pre-long trough, cold vortex, around subtropical-high and post-
trough patterns. About 62. 9% of the squall lines form in the dominant pre-trough pattern. Pre-long
trough squall line causes the largest surface cooling. The radar echo cores of pre-long trough and cold vor-
tex squall lines are higher and the weather is more severe. Besides precipitation and thunderstorms, hail or

tornado can also occur. Favorable conditions for the different patterns have been analyzed in the terms of
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instability, vertical wind shear and so on.

Key words: squall line, general feature, synoptic pattern
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Fig. 1 Time series of pressure change anomaly index (a) and

temperature change anomaly index (b)

(Gray lines are time series of the 35 sample squall lines, black line is the average of all sample squall lines,

the negative abscissa value means the time prior to squall lines,

the positive value means the time after squall lines)
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Fig. 2 Tracks of squall lines

(a) norh to Huaihe River, (b) along Huaihe River,

(¢) between Huaihe River and Yangtze River,

(d) along Yangtze River. (e) south to Yangtze River

(Colors are for terrain, unit: m; numbers for years and months of squall lines;

red lines for squall lines with westward movement component, white lines for

squall lines with eastward movement component; the occurrence

time of squall lines is shown in Table 1)
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Table 2 Physical statistics of squall lines classified into five synoptic patterns
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