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The Comparative Analysis of Minute-Class Rainfall

on Three Different Heavy Rain Processes

SHENG Jie ZHANG Xiaowen SUN Jun MAO Dongyan CHEN Yun ZHU Wenjian

National Meteorological Centre, Beijing 100081

Abstract: The minute’s rainfall data and radar echoes in three heavy rain processes, which are chosen from
Meiyu-front, squall line and tropical system respectively in recent years, were used to analyze features of
minute-class rainfall distribution. The statistical features of three heavy rainfall processes were discussed
through the precipitation rate, duration of precipitation and precipitation change’s rate. Finally, the aver-
age state of first one-hour precipitation in strong precipitation periods was given. The results showed that
minute’s precipitation series could be a very good performance of precipitation features in meso-7y scale con-
vective system. If combined with the radar echo and wavelet analysis, it could make up for the low time
resolution of hour precipitation series. Analysis of samples in three heavy rain processes found that in the
squall line, one single station only had once strong precipitation period, and the accumulative rainfall was
less than 50 mm almost. It had high precipitation rate, but short duration periods and high variability,
therefore, the prediction was difficult. However, under the influence of tropical convective systems, the
single station precipitation was composed of many strong precipitation periods, and its accumulated rainfall
up to 100 mm. Its precipitation rate was small, but had the longest duration time, and precipitation was
more even. For the third heavy rain process, strong precipitation period in Meiyu front system corresponded to

duration of 1 —2 h, higher rate of precipitation than tropical convective systems, and the accumulative
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rainfall less than 100 mm. The precipitation nature was between squall line and tropical system, thus the

prediction was the most complicated.

Key words: strong precipitation, minute rainfall, wavelet transform, box-whisker plot
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Table 1 The regional coverage, time scope and numbers of station

and sample in three different weather systems
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Fig.1 The evolution of radar base reflectivity in three weather processes (0. 5°elevation, unit; dBz)
(a) — (c¢) squall line process in North China on July 26, 2011,
(d) — (f) Meiyu process in Jiang-Huai area on July 11, 2011,
(g) — (1) tropical precipitation in Hainan on October 5, 2010
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Fig. 3 Minute’s precipitation series of typical station (unit: mm) and wavelet transform (unit: min)
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(a) squall line process in North China (Station No: 661103), (b) Meiyu process in Jiang-Huai area

(Station No: 774738), (¢) tropical precipitation in Hainan (Station No: 771117)
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