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One Kind of Vortex Causing Heavy Rainfall during
Pre-rainy Season in South China
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Abgtract Based on observations from the South China Heavy Rainfall Experiment (SCHeREX) and the reanalyss
datafrom NCEP/ NCAR, one kind of vortex with heavy rainfall during pre-rainy season in South China (1200 UTC
10June-0000 U TC 13June 2009) is analyzed, and the results are asfollows. The southwest vortex (SWV) was the
direct influencing system of heavy rainfall , convective activities and precipitation were always at the center or to the
southeast of the southwest vortex. The rain areas moved from west to east with the southwest vortex and the short-
wave trough. Convective clouds were active during this rainfall (some of them are mesoti-scale or mesof3-scale sys-
tems, respectively) and there were about 11 meso-scale rain clusters, which remained quas-stationary or moved
dowly. Neutral stratification, sometimes with thermal inverson, was located at the middle to low levels. After the
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southwest vortex moved out , wind at low level s changed remarkably , and the convective available potential energy
(CAPE) decreased. Thelong persistence of cut-off low and subtropica high contributed to the stable maintenance of
circulation. The short-wave trough at 500 hPa moved southward along the Tibetan Plateau, leading the southwest
vortex to move southeastward to Guangxi. Influenced by the subtropical high, the trough was quas- stationary , and
after 0000 U TC 13 June, as the subtropical high retreated, the trough moved eastward. During the heavy rainfall ,
there were obvious interactions between middle and low latitude systems: the cold air was active, and the monsoon
trough transported enough moisture to Guangxi , which enhanced the SWV. Based on the above researches, the
schematic model of one kind of vortex causing heavy rainfall has been proposed.

Key words TBB, southwest vortex , pre-rainy season in South China, monsoon trough
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1
Table 1 Convective cloud clusters during the heavy rainfall in Guangxi
TBB /K 1
/ mm / km?
C1 - 52 - 72 42 10 13 1 04 350 x 350 14
16
c2 -52 - 72 47 11 08 12 06 , 400 x 500 17
C2-1 C22 23
c3 - 52 - 72 44 12 01 12 08 100 x 100 6
8
A - 52 - 72 90 12 07 12 20 300 x 500 14
14
C5 - b2 - 72 26 12 22 13 02 | 100 x 150 5
5
C6 - 52 - 72 85 12 16 13 11 400 x 500 20
, 20
2
Table 2 Satigtics of rain clusters during the heavy rainfall in Guangxi
/ km? 1 / mm
1 11 07 11 10 130 x 150 45
2 11 11 11 13 90 x 130 47
3 11 13 11 17 100 x 300 34
4 1 17 11 19 80 x 90 32
5 12 00 12 03 200 x 90 28
6 12 03 12 06 250 x 500 44
7 12 07 12 09 150 x 400 38
8 12 09 12 11 150 x 500 62
9 12 12 12 17 200 x 400 90
10 12 18 12 21 100 x 400 54
11 12 22 13 02 130 x 180 26
( 3 :
( 2) 1
2 , ) )
, 11 , ; , ;
1 90 mm, 5 a B :
) c2 G5 ,
, TBB - 52 , - 12
( ) ; , 1 90 mm,
: ( 17
) 400 km x 500 km
FY-2C (TBB) , ;
, , 500 hPa 700 hPa
( 3, 6 CL C6 ( )
c2 C5,
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Fig.3 Hourly development of TBB (shadows) and hourly precipitation amount (isolines, units: mm) during Guangxi heavy rainfal during
11-12 Jun 2008. Dashed line: the convective systems move; CI1-C6: intense convective cloud clusters
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Table 3 The evolvements of rainfall and its influencing systems during the heavy rainfall in Guangxi
700 hPa 850 hPa 500 hPa 1
11 00 700 hPa c1 ,
05 ) ( , L, C1 ,
, ) 1 42 mm
)
11 06 700 hPa , ( L) c2
1 , , , (c21 )
500 hPa , ) ) 1
45 mm
1 12 700 hPa ( , c2 c21
17 ), , , ) ,
,11 12 , ,
1 34 mm
1 18 700 hPa ( , 1 18 c2
23 ) , c2-2 ,22  ,C22
) ( )
12 00 700 hPa , L c2 ,12 05
05 , 850 hPa , , 01 c3
) , a3 @
s 1 44 mm
12 06 12 06 , 700 hPa L , c3 12 08
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hPa , )
s 1 62 mm
12 12 D c4
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Jun; (b) at 700 hPa at 0000 U TC 13 Jun
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Fig.9 Temperature advection (shaded) during the heavy rainfal in Guangxi: (a) 500 hPa (terrain higher than 5000 mis shaded in grey) ;
(b) 850 hPa (terrain higher than 1500 mis shaded in grey) . Isolines: temperature (K) ; arrows: wind field
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