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Abstract: Using the data of conventional and automatic weather stations (AWS), Doppler radar, satellite
and wind-profiler radar (WPR) as well as the associated NCEP reanalysis data (1°X1°), this paper ana-
lyzed the convection conditions and mesoscale characteristics of an extreme rainstorm in Beijing and its sur-
rounding areas on 21 July 2012. The results suggested that sufficient moisture, convective instability, con-
tinuous “train effect” of the convection systems and a low-mass center precipitation echo structure with
high precipitation efficiency were the main causes for the generation and development of the extreme heavy
rainfalls. It also showed that the newborn and severely developing convective cells were located at the intersection
part of low-level shear line and surface convergence line. The movement direction of convective cells and the pres-
ence of “train effect” can approximately be judged according to the direction and speed of the mid-level winds as

well as the position and direction of surface convergence line. Mesoscale analysis on the severe precipitation was
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made based on satellite infrared cloud images and radar reflectivity data, and the results showed that there were

three stages in the process of the rainstorm: (1) The first stage is the generation period of the convective systems

before their strongly developing; (2) The second stage is the most severely developing period in which extreme

rainstorm can be observed by most meteorological stations in Beijing; (3) The third stage is significantly diminish-

ing period of the severe convection and precipitation.,

Key words: short-term heavy rainfall, “train effect”, low-mass center precipitation, vertical wind shear,

base reflectivity, wind-profiler radar (WPR)
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Fig. 1 Distribution characteristics of the severe torrential
rains in Beijing from 08 BT 21 to 08 BT 22 July 2012

(a) Distribution of accumulated precipitation observed

by national and intensive surface observation stations,
(b) Distribution of short-time severe rainfall
(=50 mm * h™') (c¢) Frequency distribution of

short-time severe rainfall (=20 mm « h™!)
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Fig. 2 Comprehensive mesoscale analysis

in middle-low levels at 14:00 BT 21 July 2012
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