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Abstract: The convective characteristics of rainstorms in China are considerable, but the statistical rela-
tionship between rainstorms and short-duration heavy rainfall, which is one of the severe convective weather,
remains unclear. The characteristics of the contribution of two types of short-duration heavy rainfall
(hourly rainfall =20 mm and hourly rainfall Z=50 mm, referred to as HR20 and HR50, respectively) to
different intensities of rainstorms are obtained by analyzing the hourly rainfall data collected during 1951 —
2019. The results show that the area of rainstorm with high frequency of short-duration heavy rainfall is
not consistent with the area of high frequency days of rainstorms. Short-duration heavy rainfall has the
most significant impact on rainstorms over the south part of North China, the Huanghuai Area and the
Southwest to South China, where HR20 accounts for more than 50% of the rainstorm days. The south part
of North China and the central part of South China have more than 70%, which is the highest. Furthermore,
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the proportion of short-duration heavy rainfall gradually increases as the intensity of rainstorms enhances.,
especially the HR50 has increased significantly. More than 60% of the extreme torrential rain days are ac-
companied by HR50, indicating that the more intense the rainstorm, the more significant the convection.
The total precipitation amounts produced by short-duration heavy rainfall contribute most to the rainstorm
over regions such as the south part of North China, Huanghuai Area, the east part of Southwest China and
South China. The contribution of the short-duration heavy rainfall also increases significantly as the rain-
storm intensity enhances, especially that of HR50 increased by more than 100%. In arcas such as Jiang-
huai Area and Jiangnan, the contribution of the short-duration heavy rainfall is smaller, and its increase is
relatively insignificant with the increase of the intensity of the rainstorm. In addition, when there is a
short-duration heavy rainfall (HR20), the amounts of torrential rain and sever torrential rain increase by an

average of 20% and 40% respectively compared to those with no short-duration heavy rainfall accompanied. This

further demonstrates the convective characteristics of rainstorms in China.
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Fig.1 (a) The number of national gauge stations from
1951 to 2019, (b) hourly rain gauge stations in China
(In Fig. 1b, blue marks represent continuous records

for more than 30 years, while red marks for

less than 30 years during 1951—2019)
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(b) sever torrential rain and (¢) extreme torrential rain in China during 1951 —2019
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(a, d) torrential rain, (b, e) sever torrential rain and (c, {) extreme torrential rain in China during 1951—2019
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L5 WY B T AF SRy o A AT R I 9 A N 17 )
AE R L I o o I 6 o % T T 119 DT Ak e
R AR TR i NPIAS < 81 R S
R X 2% A BT K7 A () 3t DX A A [R] B R AR £ 1
b R PR B M X | P R DX AR T R A R P AT A R
3 HTTRR BE A 2% T 4 A 4 5 1 2 25 O R
T 33X 6 b DX T 019 0 3 1R B Ry W L AR 2 B T
L I 558 9 L 422 3 B0 33X 0 3R T 5 6 i X ) % 1
TR A 2 BEOME 5 {H0F T VL E | VR S X R g
TR X 2 T A AR X 25 /0« ik B 2 % R ) 8 o8
SRR AL A S AN ] 3k 2 BTV Ml X % TR 4 X
DAL 55 T R A L I 6 A R B K DX A A
[Fi) 267 2% % T P i ] 5 6 T 1) E B/ 08 I 80 A ]
DRSS

P 8 Shy Jac F 5 [k I 1 J1 L F 6 o 9 6 A (] 5t 32
SEOLAR TN R RFZETE] . B 8a AT LA B L 5 [
HAe db AR AR Mk L IXORY P Xy R s R R
(20 mm + h™ " RA_ED /NI S00ORT X 28 5 22 i A VY
T L DX A I 5 A R A (0~ 20 mm « b ') M



#5334 JEV W8 5« e ] T S AR T X W ) R R A 275
50°N 50°N - 50°N-
40 A 40 40 A
30 30 30
20 - 20 A 20 -
100 110 120

] IS ] h
50°N 50°N 50°N-]
40 5 40 4 40 § Sl % 15

1 . 2 1 ] - 3 ‘.. 4
30 ) A 30 43 30 2 a7 10
20 20 4 20

e M A A N N A

100 110 120 130°E 100 110 120 130°E 100 110 120

Bl 8 19512019 4F [ Ca, d) TR L (b, e) KEF M (¢, DFR K (a~c) HR20 F1 (d~ 1) JF J5 B 5 F8e W9 A9 °F- 359 /)N Bsf 4K
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(b, e) sever torrential rain and (c, {) extreme torrential rain in China during 1951—2019
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Fig. 9 The distributions of the daily rainfall difference between the rainstorm days with (a, b) HR20
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(b, d) sever torrential rain in China during 1951—2019
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