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Determination of Chongqing Rainstorm Warning Level Standards
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Abstract: Based on the hourly rainfall data of 2066 automatic weather stations and rainstorm disaster infor-
mation in Chongging from 2011 to 2021, the rainstorm process slide sampling and percentile method are
used to determine the rainstorm warning signal standards for counties and the disaster risk warning grades
for the whole city, which is expected to provide some references for Chongqging local departments to initiate
rainstorm emergency response. The main conclusions are as follows. A total of 5363 rainstorm processes
occurred in 34 counties with meteorological services in Chongqing, with an average of 14. 3 times per year

in each county. The time lengths of 1, 3 and 12 h are selected as the reference durations for issuing
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rainstorm process warning signals. Rainstorm warning signal (blue, yellow, orange, and red) standard
thresholds of different durations are obtained by sorting the rainfall data in ascending order to the nearest
value within the 30% —50%, 70%—80%, 90% —95%, and 99% —99. 9% percentile ranges, and they are
1 h-30-50-70-100 mm, 3 h-50-70-100-150 mm and 12 h-70-100-150-250 mm. The probability of disaster in-
dicated by different warning signals increases with signal level and duration. Warning signals of blue,
yellow, orange and red for each county have an average of 5.4, 4.0, 1.3 and 0. 18 times per year according
to the highest warning level of different durations, and the disaster probability of different warning signals
are 30%, 60%, 85% ., and 95% respectively. A total of 114 regional rainstorm processes occurred in the
whole city of Chongqing from 2011 to 2021, and rainstorm disaster risk warning levels determined by the
number of possible disaster counties have an average of 5.3 (IV), 3.1 (Il[), 1.6 () and 0.1 (I ) times
per year. This is basically consistent with the frequency of counties and conforms to the regularity of warn-
ing releases.

Key words: rainstorm warning signal, rainstorm process slied sampling method, percentile method, proba-

bility of disaster, rainstorm disaster warning
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Fig. 1 Spatial distribution of meteorological stations in Chongqing

108 109 110°E



%7 =

A T 0 L Y DG 2 T U A bR vE B 871

2 AR5

2.1 RWHMESLHAEHE

EHRALEEIIHMN 34 A~ E 20112021
AEILTH I B 5363 W M T R L A X B R R
A= 14,3 K. AN TR 7 B R K B BE A S 00 19 2 Ak
2Fin, 1 h 3 h fE/KZRS 3 h M 12 h FEK2E
SRS LB S P.6 h 24 h K5 12 h #k.
R 2 1,312 h 7y 2 R o 72 U8 (5 5 R A 1
e RN N SRR TR PR ¥ N T
5 X 8] (30 % ~50% .70 % ~80% .90 % ~95% |
99 % ~99. 9 %) 45 G S bR olk 45 BURE . 3 i A8 1k LA
33,

N T7i) [ B 25 R 004 5 5 4 0 R X L 46 4
FLFTA NS B H & 50 7k B .3 hillE {5
SE I bR B TEAL  (H B 2 4 T A S 1 R A AR
HEHN:3 h FEAKERXF 100 mm P F. 8 #H Bk
100 mm P I FLFE/K AT B8 F5 52 , B 30 (8 45 1 © 2% 58

350

1h
3 h /
3001 ----6h /
12 h
] -=---24h

553
193
[}

Pk it/ mm
o
(=)
(=]

0.1 12 510 2030 50 7080 9095 99 99.9

B4/ %
Bl 2 2011—2021 4F IR X EL 28 7 5o 2
- RN CINE R RO IVA i ity
Fig. 2 Precipitation corresponding to different
percentiles of county’s rainstorm processes for

each duration in Chongging from 2011 to 2021
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Table 1 Thresholds and percentiles of rainstorm

warning signals in Chongqing from 2011 to 2021

B {EL/mm 433/ Y

B 1h 3h 12 h
% 30,36 50,38 70,49
D, 50.76 70.73 100,78
1A, 70,95 100,93 150,94
a1 100,99. 6 150,99 250,99. 6
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Table 2 The frequency of rainstorm warning signals issued in Chongqing from 2011 to 2021

BT [/ (X B - 4]

W fE 1h 3 h 12 h LA A5 P
30-50-70-100 mm 50-70-100-150 mm  70-100-150-250 mm ot T A
W% 5.72 4.95 4,25 5.36
(h 2.76 2.83 2.30 4.02
1 10, 0.61 0.91 0.76 1.34
AR 0.13 0.18 0.14 0.22
J=R/& 4 9.22 8.87 7.45 10. 94
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Fig. 3 The annual average number of

rainstorm warning signals issued by
each county in Chongqing from 2011

to 2021 (unit: times per year)
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Table 3 Disaster probability of rainstorm warning signals in Chongqing from 2011 to 2021
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