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Analysis of a Double Rain Belts Precipitation Process in the
Pre-flood Season of South China

GUO Zhaohua', CHEN Yun™'?, XIAO Tiangui', ZENG Zhilin*, CAI Jingjiu', YU Chengyuan’
(1. Chengdu University of Information Technology ,Chengdu 610225, China;2. National Meteorological Center,Beijing 100081 , China;3.
Southern Marine Science and Engineering Guangdong Laboratory ( Zhuhai) ,Zhuhai 519082, China ;4. Guangdong Meteorological Observatory,
Guangzhou 510640, China ;5. Stony Brook Institute at Anhui University , Hefei 230039 , China)

Abstract : In order to deepen the scientific understanding of the formation mechanism of double rain belts in the pre-flood
season of South China, this paper uses the hourly observation data of national and regional automatic stations, sounding
data of Yangjiang and Qingyuan, doppler weather radar network products, Guangzhou dual-polarization weather radar
data and ERAS reanalysis data, by method of moisture potential vorticity diagnosis to analyze the environmental condi-
tions and formation mechanism of a double rain belts event in South China in May 2022. The results are as follows. (1)
Double rain belts occurred in a mesoscale convective environment with high humidity and unstable stratification. Howev-
er, the northern rain belt was a large-scale frontal rain belt formed by the synergistic forcing of low vortex, shear line,
front and other weather systems. The precipitation area was concentrated and had certain convective properties. The
southern rain belt was generated under the background of weak weather scale forcing. The sudden and nocturnal precipi-
tation was obvious, and the convection was stronger and extreme. (2) Convective instability was the important mecha-
nism for development of the northern rain belt. The area of low-level MPV1<0 and MPV2>0 corresponded to the heavy
rainfall area in the northern rain belt. Strong atmospheric baroclinicity was conducive to the development of low-level
vortex. (3) The warm and humid southeasterly air strengthened at night in the southern rain belt, and the blocking and
uplifting of the land-sea boundary and coastal topography promoted the lateral friction of airflow, triggering the initial
convection in Yangjiang. Moderately weak deep vertical wind shear and y mesoscale vortex contributed to the mainte-
nance of convective organization. The initial convection triggered under the action of surface cyclonic shear and topo-
graphic uplift between Taishan and Zhongshan, which was conducive to the maintenance of convective system and pre-
cipitation with weak cold pool outflow and temperature gradient. (4) The water vapor transport associated with the north-
ern rain belt came from the vicinity of 700 hPa, and the water vapor transport in the southern rain belt came from 850—
925 hPa. The weak precipitation area between the double rain belts may be related to the location of the low-level south-
west jet, the middle-level downdraft and the low-level divergence.

Keywords : double rain belts in South China ;front;cyclonic shear;moisture potential vorticity ; convection triggering



