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Statistical Analysis of the Characteristics of Short-time
Heavy Rainfall in Chengdu in July and August

ZHANG Tao', WEI Wei', QING Pingchu’, WANG Xu>*, LIAO Wenchao
(1. Chengdu Meteorological Bureau, Chengdu 611131, China; 2. Nanchong Meteorological Bureau, Nanchong 637000, China; 3.
College of Electronic Engineering, Chengdu University of Information Technology, Chengdu 610225, China; 4. Key Laboratory of Atmos-
pheric Sounding, China Meteorological Administration, Chengdu 610225, China)

Abstract ; Hourly rainfall data obtained from 18 national meteorological stations and radiosonde data in July and August
from 2017 to 2019 are used to analyze the environmental background and characteristics of short-time heavy rainfall
processes that happened in Chengdu. Four different types of conceptual models are proposed. Results indicate that short-
time heavy rainfall processes are mostly happened under the synthetic influence of the large-scale and mesoscale sys-
tems, including the upper divergence, shear line, wind convergence, 500 hPa temperature decline, low-level jet,
500 hPa geopotential height decrement, and ground mesoscale convergence lines. By using the statistical analysis of
physical parameters, conclusions can be drawn as follows. When short-time heavy rainfall occours, the thermal stratifi-
cation is unstable and there are abundant atmospheric water vapor in middle and lower level, thick warm cloud layer,
low lifting condensation level, weak vertical wind shear between 0 and 6 km. Most of radar echoes of short-time heavy
rainfall ( =90% ) have low centroid, for which the average duration is near 30 min and the moving speed is mainly 20
-31 km - h™". Significant southerly or easterly wind with relatively consistent direction in lower troposphere which always
lasts 3 to 12 hours can often be a good indicator of short-time heavy rainfall. Similarly, southerly or northerly wind on
700 hPa can denote the moving direction of the strong radar echo in short-time heavy rainfall.

Keywords : short-time heavy rainfall ; circulation situation; statistical characteristics; radar echo



