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Abstract A rainstorm belt of about 80 km and 350 km in the EW and NS direction respectively was generated by a cloud sys-
tem in front of the upper-level trough from 20.00 BT 6 July to 14:00 BT 7 July 2008, covering from Nanning city to Huanjiang
county, Guangxi Province, China. A mesoscale convective system (MCS) in the south of the cloud system triggered a torrential
rain with precipitation of 265. 0 mm in Shanglin county. The FY-2C cloud images. radar observations, records obtained from
automatic weather stations and other irregular observations were used to analysis this process. Based on the cloud image and
isentropic analysis charts, the dry air moved down across the Yunnan-Kweichow plateau to the west of Guangxi Province and
the north of Vietnam after the upper-level trough passed the Tibet plateau, and it turned eastwards at the upper-level trough
bottom to the middle of Guangxi, and then formed a mesoscale vortex and a mesoscale katallobaric center near Shanglin county.
After that the MCS developped and generated heavy rain in the mesoscale vortex and katallobaric center. The severe rainfall oc-
curred 2 hours after the mesoscale vortex and katallobaric center occurrence. The results show that the main favorable factors
generating the MCS are as follows. Firstly, the sufficient water vapor was transported by the warm and wet southerly flow a-
head of the upper-level trough to the middle of Guangxi to form the unstable potential, which provided an advantageous envi-
ronmental condition for the MCS generation. Secondly, the MCS was generated while the warm and wet airflow was uplifted by
the convergence and the ascend motion of the mesoscale vortex. Thirdly, convective cells moved forward along the low level

shear line, which made the MCS maintain and develop. Furthermore, a 2D conceptual model of the MCS development mecha-
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nism is presented.
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Table 1 The sounding data of the specific humidity
(g/kg) in Nanning and Beihai at 20:00 BT 6 July 2008
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Fig.1 FY-2C cloud images (a. water vapor;
b. infrared) at 05:00 BT 7 July 2008;
the rainfall in Guangxi from 20:00 BT 6 to
14.00 BT 7 July 2008 (c)
(Guangxi Province is profiled therein and in (a) the

1.1 - 1.2 area shows the dry air downdraft (dry crack))
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Fig. 2 325 K isentropic surface analyses
at 20:00 BT 6 July 2008
(The solid line L. — L is the axis of trough; the thick
black lines with arrow are relative flow lines; the thick
black lines are the height (hPa) for the 325 K potential
temperature (0); the fine black lines are the height (hPa)
for the 325 K wet-bulb potential temperature (Ow) ;

and the dashed lines are specific humidity contours (g/kg))

4.3 MCS&Z4%E . KELFEFMNF
4.3.1  Hb TR R ROEE AR R 3

I FH Hb T H 3l b 55 R 2008 47 H 6 H 23
BF—7 H 04 B Hh 1 37 26 A1 R (o) #4743 B (Il 3)
FW,6 H 23 K—7 H 00 i (& 3a.3b), 7E #B 4 H
(CFN 75 B (C2) %A — A58 B i3 Jig o0 3 % B
F 103 Ji ot (C1) 55 4R 22 B e 3 18] 19 6 3 = Bk J
E I 5] A S FAEXE R, 7 B 01 B (& 30) , AL T
T B B IR T 0 (C2) 98055 T 2K B 22 L 1Y e v
OECHEMAMBE EAE, 7 H 02 8 (& 3d),
16 AREL 8 35 e v (OO KU B A 198 g & R 3 i
SRETBE, 7 H 03 B (& 3e.30) J5 18 HE o0 32 W K

AR A5 b T 5 2l GORE I B 3 ARG R
HrabBEZR 527 53 B 2008 4£ 7 J1 6 H 23 If—7 H 04
b AT O AR 3 (& ) af WL, 7 H 00 B
da) HEFEH B EARE BB T — AR R Lt
FuAS Fe 0 G 3a Hp i 8 E HH 0 (C1D A3 B I 7R
s 01—03 B (& 4b—4d) , 748 Fk oty LA # /> 5)
1158 B 5, 03 B HO {35 — 1. 1 hPa; 04 B J5
(F 4e), f 78 e vty Lo B2 0 55 o0 (8 B T 3
=0.7 hPa; 5 i (& 4D , A2 F FAKE B9 50728 JE o
L%k,

7 H 00—04 i}, Hr RBE i vt CCJE 3b—3D)
HeAsE A LOE 4da—4e) (i BIAE S LB
) ) 45, 6078 He Hpots L A9 i B A8 Ak S e 1 v RS TR
JE iR A b T iE sk AR
4.3.2 MCS k4 kit e

& 5a J& 2008 4E 7 J1 6 H 20 B—7 H 20 B I
ML B S ARG 0 SR AR IES R H AR (BT
Mgk, Horb, SCuf SR MBEER Y 1 min BORE 19 0
DA, FARE 7 AbRESUE H AR A s 40



MR S - — e 23 R B R RO X I R G A A A R B AR AL A W 775

27

26

25

24

23

22

21

27

26

25

24

23

22

21

27°

26

25

24

23

22

21

N

Beibu Gulf 3 % South China Sea

105 107 109 111

113°E

n

Beihal
o

Beibu Gulf

%0 South China Sea

105 107 109 111

113°E

Beihai

o
Beibu Gulf

% South China Sea

105 107 109 111

Kl 3 20084E7 H 6 H 23 i}

113°E

27°N

26

25

24

23

22

21

105 107 109 111 113°E

27°N
26
25

24

0 ;:
Beibu Gulf °
. . .

105 107 109 111 113°E

23

22

21

Eehai
21 ‘. o )
Beibu Gulf 3 % South China Sea
105 107 109 111 113°E

7 H 04 I Hly T A LR RN EE R (g/ k) 43 A

(a.6 H 230f,b.7 H 00 ff,c.7 H OLI.d.7 H 02 F,e.7 H 03 6 ,£.7 H 04 B s ST R WL HEL N 45 IR LR , DR X 3K =20 g/kg)
Fig.3 Streamline (solid lines) and specific humidity (g/kg) analyses for the ground
from 23.:00 BT 6 July to 04.00 BT 7 July 2008
(the dashed lines show the specific humidity, the shadow areas show the ones with the specific humidity=>20 g/kg;
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Fig. 5 Variation of real-time pressure, the daily variation of standard pressure, and

precipitation in Shanglin weather station (a) and the variation of

TBB<C —60C area in MCS (b) (a. from 20:00 BT 6 July to 20:00 BT 7
July 2008, b. from 23:00 BT 6 July to 08.:00 BT 7 July 2008)
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The numbers refer to the altitude of wind observation (hPa).

a. 20:00 BT 6 July 2008, b. 08:00 BT 7 July 2008)
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n+ 2 show newer convection cell, n+ 1 show new convection cell, n show mature

convection cell, n—1 and n— 2 show those in the attenuation stage)
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