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Abgtract  The circulation characteristics and the influencing systems of the heavy rainfall causng flood in the Pearl
River (the Xijiang River) valley in June 2005 are investigated. The heavy rainfall had the outstanding characteristics
of multi-scale systems and it occured in warm sector ahead of the front, relating to monsoon activity , the influence

of the planetary boundary layer and the dynamic lifting of the topography. The conclusions are asfollows: (1) The
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late onset of the South China Sea monsoon and its continuous impact on the South China, as well as the further
outh position of the upper-level jet in the westerlies and the subtropical high, which maintained in 18°N , provided
the very favorable large scale circulationsfor sustaining the heavy rainfallsin South China. (2) There were the heav-
y rainfalls happening in warm sector ahead of thefront in South China during the pre-rainy season. There always ex-
isted an approximately east-to-west oriented quas-stationary front in South China. The calculated results of the
frontogenes s function indicate that the weaker cold air played an important role in occurrence of heavy rainfal. The
analyss of the vertical cross section of horizontal wind and vertical velocity indicates that there was ascending motion
obvioudy ahead of the front, which was very favorable for the formation and development of the meso-scale convec-
tion. The weaker cold air from the north interacted with the warm and wet air coming along the south-west edge of
the subtropical high, thereis a kind of interaction between middle and low-latitude systems. (3) The wind speed
convergence of south-west wind at low level was the most obvious at 925 hPa. It indicates that the planetary bound-
ary level played an very important role in the formation of the heavy rainfall , the current not only transported suffi-
cient water vapor to the heavy rainfall areafrom the Sno-Indian Peninsula and the South China Sea, but also con-
tributed to the initiation of the convection. (4) The trumpet- shaped terrain in the Nanling Mountains enhanced the
ascending motion of the warm and wet air from the south, which benefited the occurrence of the heavy rainfal. The
specia terrainin South China, especialy in the Xijiang River valley, can be one of the important conditions for the
appearance of the continuous heavy rainfalls. (5) The meso-scale convective rainy clusters were the direct influen-
cing systems of the heavy rainfall. There were at least four mesof3-scale rainy clusters existing over the Xijiang Riv-
er valey (A,B, C,D). Fortunately, A and D rainy clusters were located near Guilin and Wuzhou observation star
tions, respectively. So the environment of A and D rainy clusters can be caref ully studied. The rainfall areas closely
related to the convergence center of the low-level wind speed, and the convective available potential energy is cumu-
lated, released and rebuilt again and again. Under such circumstances, the meso- scale convective system and heavy
rainy were very active. Furthermore, the convective rainy clustersfollowed the flood peak , namely moved towards
the lower reaches of the river, resulting in the* coupling” between the heavy rainfal and the flood peak, then
brought the very serious disasters. (6) Based on the above-mentioned research , a schematic diagram of the influen-
cing factorsfor the heavy rainfall in warm sector ahead of thefront in South China during the period of pre-rainy sea
onis given.

Key words heavy rainfall in South China, monsoon circulation, meso-scale terrain, planetary boundary layer , me-

- scale convective system
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1 300 hPa
Tablel The vapor distribution from the surface to 300 hPa in Guilin and Wuzhou
Guilin Wuzhou
Time Unstable energy/J Vertical distribution of humidity Unstable energy/J Vertical distribution of humidity
1200 UTC 1011.8 Sat: =850 hPa - 879.8 Sat: =400 hPa
17 Jun Wet : 400 700 hPa Wet : 300 hPa
Dry: 300 hPa
0000 UTC - 1073.1 Sat: 400 hPa 555 hPa =850 hPa - 335.9 Sat: 500 hPa =850 hPa
18 Jun Wet : 300 hPa 395 hPa 402 Wet : 367 400 hPa 682 700 hPa
500 hPa 700 hPa Dry: 300 330 hPa
Dry: 305 hPa
1200 UTC 1375.8 Sat: 2496 hPa 695.0 Wet : =400 hPa
18 Jun Wet : 300 388 hPa Dry: 300 hPa
0000 UTC - 177.3 Wet : =925 hPa 521.8 Sat:541 700 hPa 813 850 hPa
19 Jun Dry: <850 hPa 990 hPa
Wet : 460 500 hPa 925 hPa
Dry: 448 hPa 774 791 hPa
Lack of data: <448 hPa
1200 UTC 355.6 Sat: 2925 hPa - 204.8 Sat: 500 556 hPa =850 hPa
19 Jun Dry: 300 500 hPa Wet : 300 487 hPa 700 hPa
Wet: 700 850 hPa
0000 UTC - 18.0 Sat: 689 850 hPa =925 hPa 1079.1 Sit: 497 500 hPa 814 hPa 991 hPa
20 Jun Wet : 351 hPa 400 500 hPa 885 hPa Wet: 300 400 hPa 847 925 hPa
Dry: 300 341 hPa 394 hPa
1200 UTC - 329.6 Sat: =850 hPa 1310.1 Sat: 500 hPa 850 hPa 989 hPa
20 Jun Wet : 400 700 hPa Wet: 300 400 hPa 925 hPa
Dry: 300 hPa Dry: 700 hPa
0000 UTC - 210.5 Sat: 500 hPa =925 hPa 507.7 Sat: =471 hPa
21 Jun Wet : 400 hPa 700 850 hPa Lack of data: <471 hPa
Dry: 300 hPa
1200 UTC - 109.9 Sat : 500 hPa - 903.4 Sat: =850 hPa
21 Jun Wet : 333 hPa 451 hPa =700 hPa Wet: 300 752 hPa
Dry: 308 hPa 354 400 hPa
St T- Ta<l  Wet: 1 < T- Ta<4 ;Dry: T- Ta>4 ; T- Td

Note: Sat: T- Ta<1

dew-point depresson.

A
19
850 hPa 700 hPa
19 12 500 hPa
20 00

20

, quas-saturation area; Wet: 1

12

< T- Ta<4 , wetter area; Dry: T- Ta>4 , drier area; T- Tdrepresents
20 00 21 00 850 hPa
12 m/s , 18 m/' s, 471 hPa ,
,20 00 , ,
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