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Analysis of the Mesoscale Characteristics of the Heavy Rain Process
Controlled by the Northwest Airflow in Guangzhou on “5 - 22”

HE Yunping', CHEN Yun'??, XIAO Tiangui'
(1 College of Atmospheric Sciences , Chengdu University of Information Technology, Chengdu, 610225, China; 2 National Meteoro-
logical Center, CMA, Beijing, 100081, China; 3 Southern Marine Science and Engineering Guangdong Laboratory ( Zhuhai), Zhuhai,
519082, China)

Abstract; In order to improve the understanding of the rainstorm process under the control of the northwest airflow and
provide support for such rainstorm forecast, this paper uses the hourly precipitation data of national automatic stations
and regional encrypted automatic stations, FY-2G satellite data and Guangzhou Doppler weather radar detection data,
etc. , by methods of the mesoscale analysis technology and the calculation of important physical parameters to analyze the
mesoscale characteristics of the “5 « 22”7 Guangzhou torrential rain process. The results show that: The precipitation in
this rainstorm process mainly occurred from night to early morning, and the proportion of short-term heavy precipitation
accounted for 75% of the daily rainfall, and the strong convection was obvious. The heavy rain process was caused by
the down-slope trough controlled by the northwesterly air current, the southwest low-level jet in the lower troposphere and
the deep low vortex shear system that moved southward from the left side into Guangdong. The unstable stratification of
dry and cold upper layer and warm and humid lower layer is formed by the northwest airflow in the middle and upper lay-
ers and the warm advection in the lower layer. In the high-temperature and high-humidity environment, the ground con-
vergence line formed by the northeasterly wind and the southwesterly wind triggered the convection. At night, with the
strengthening of the low-level jet, the ground convergence increased and the upward movement was intensified. The 8
mesoscale convective cloud clusters merged and strengthened, and the backward propagating convective cells formed a
train effect under the guidance of the northwest airflow. The train effect, accompanied by the tropical low-mass warm
cloud precipitation with high precipitation efficiency, led to the occurrence and maintenance of heavy precipitation in the
Pearl River Delta, and finally an extremely large rainstorm was formed.

Keywords : heavy rain in the pre-flood season in South China; mesoscale characteristics; northwest airflow after the

trough ; ground mesoscale convergence line; train effect



