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Abstract Based on minute rainfall data collected at 362 automatic weather stations from June to September between
2013 and 2015 in Beijing, the authors analyze the characteristics of short-period heavy rainfall in summer, and propose a
blue rainstorm warning (BRW) index. The analysis suggests that: 1) The maximum rainfall intensities in 5 minutes and 10
minutes in BRW events (events that meet the BRW criterion) are about five times that in other events, and the rainfall
intensity decreases significantly after reaching the BRW criterion. 2) 63.0% of the total BRW events that meet the
criterion last no more than 60 min after the rain begins, and the BRW events that start during 1800 LST to 0100 LST
count for 60% of the total BRW events. 3) High minute-rainfall intensity can be a good index for BRW. If a BRW is
issued when 5-minute rainfall reaches 7.7 mm, the lead time will be 16.7 min and the HSS score can be up to 0.503.
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Fig. 1 Distribution of 362 automatic weather stations in Beijing
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Table 1 Average maximum precipitation during different

time intervals
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Fig.2 Box plot for maximum precipitation in five minutes
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Fig. 4 Starting time of rainfall events with (a) blue rainstorm warnings and (b) all rainfall events
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Table 4 Highest HSS for different intervals, corresponding
POD and forecast lead time

BRI K/min - FFRE/mm  POD T4 HSS PF4r 42 HT/min

3 5.1 0.647 0.470 17.3
4 6.7 0.613 0.485 16.6
5 7.7 0.673 0.503 16.7
6 9.0 0.660 0.515 16.0
7 10.5 0.610 0.523 15.1
8 11.2 0.646 0.533 15.0
9 12.4 0.638 0.549 14.4
10 13.4 0.635 0.561 13.9
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X T1SkVA L AEER 3 ANMHBXAR T 0.5 X
%5 BX&B® HSS TS KA 5 min P&k E N2 AT AT (8]
Table S The best HSS scores and corresponding 5-min

precipitation and lead time in different areas

R WA A 4 5 min 7K S AN )/

Hu X TN W ORWTIE  H/mm HSS 4> min

WX 7209 254 7.9 0.491 142
ESE 3884 94 8.9 0.500 15.0
K¢ 1848 64 8.7 0.545 24.8
Bl 3509 111 7.8 0.555 14.1
gz 2667 75 8.8 0.509 137
113k 3481 58 6.9 0.478 20.7
W 2780 116 7.7 0.552 152
A 2892 175 7.7 0.529 17.7
i S 2067 104 72 0.548 145
BeiRL| 1199 51 6.1 0.555 17.7
[T 4057 55 8.5 0.432 28.7
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