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Contribution of Short-Duration Heavy Rainfall to Rainstorm in

China

ZHOU Xiaomin® TIAN Fuyou’ ZHENG Yongguang® SUN Jianhua® WANG Chao®
1 National Meteorological Centre, Beijing 100081, China
2 Key Laboratory of Cloud-Precipitation Physics and Severe Storms (LACS), Institute of Atmospheric Physics,
Chinese Academy of Science, Beijing 100029, China
Abstract The convective characteristics of rainstorms in China are considerable, but the statistical

relationship between rainstorms and short-duration heavy rainfall, which is oge of\the severe

convective weather, remains unclear. The characteristics of the contri t of

short-duration heavy rainfall (hourly rainfall =20 mm and hourly rainfall , referred to
as HR20 and HR50, respectively) to different intensities of rain btained by analyzing
the hourly rainfall data during 1951 and 2019. The results show“th ,@ aréa of rainstorm with
high frequency of short-duration heavy rainfall is not consistentjwith, the area of high frequency

rainstorms. Short-duration heavy rainfall has ost significant impact on rainstorms over the

southern part of North China, the Huanghuai Rive sin and the Southwest to South China,
where HR20 account for more tha
and the central part of South Ching¥% ntihg, for more than 70% is the highest. Furthermore, the
proportion of short-durati i adtally increases as the rainstorm intensity enhances,
especially the HR i ignificantly. More than 60% of the extreme torrential rain days

are accompanied by|HR50, indicating that the stronger the rainstorm, the more significant the

convection. total precipitation amount produced by short-duration heavy rainfall contribute

the most to the r over regions such as the southern part of North China, Huanghuai area,
the eastern part of Southwest China and southern China. The contribution of the short-duration
heavy rainfall also increases significantly as the rainstorm intensity enhances, especially that of
HR50 increased by more than 100%. In areas such as Jianghuai and South China, 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 rainstorm and heavy rainstorm increase by an average of 20% and 40%

respectively compared to where no short-duration heavy rainfall accompanied. It further

2



demonstrates the convective characteristics of rainstorms in China.

Key words: short-duration heavy rainfall, rainstorm, rainfall contribution, climatic characteristics
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mm . b BRI SO SR SR I E (A7, 2013; /K%, 2017) Biiki i
oK FAT (Doswell 111, 2001; #7465, 2015). HR¥E (FEKESFEL) (GBIT

92-—2012)

Bk B, (H 3 B ReE ™ TSR R . TP E AU
JREIN G SEHF R R RR R FLE OFEJESE, 201

ISR, — ORI o o W S A — S T PR N, (B P S B B A )R I o e 0 SR
B ER RN S —RBEWNHFAA WA R RN, WRSECN 3 mmh™ 2

AMFFERIERIR B K, 317 h i3S KB rA 2| W 2. Doswell 11 et al (1996)%f
AR B S At 2, 2 i 9 B ) B /K P B I TR 0[] — NI R b s, BRI R b i %
R o DR R BICRS K8 R R U R A A PR/ RUBE BRI o B R RE (9] SO B, el 2
Wedm PR RN« R R FR R AR R, AEAE A v o B A RE I 5 PR (A 5%, 2018), 2012
Fedbnt 7 20 B R — UORTEH R R R KB IERE (54, 2012; #hdte

3



&, 2013), TP HEME 190.3mm, F [0 ZIAR] [ 460mm. B RE B OR
/NI R 100.3mm, -3 11 B A /NS & 40~80 mm [HRE I SEFE N . 2020 4F 6~7 H KT
e T U XA A B AR PR K, AN T B8 R 0 SR AR RONE BT O, o 7k o P R i 2 0 I R
e (FRESE, 20205 5K5104%, 20200, 2021 4F 7 F 20 HinJ R 8% i 5 W9 5 A AR iy R ) 530
Wee F B0 (0 s 2B, s B KRR T, M AN 7 20 H 13 I F 23 IS 9 /)
Iy 340 DA BA R, AR /NI Y Bk 201.9 mm, B REETTER T4 H (20 H 08 f-21 H 08
D FRE (624mm) [¥] 75%, a3 FE A I i b Y S 35 D0 B 17 2 3Rk PRI I B R

T SRR R MR R REY], Al ZEMT RS R OAIRE (A
FoRAE, 2016; HAfTASE, 2017 BAHSE, 2018), KT HZIAER) (4D,
S (2015) B SR MR 60 % AR SR FF /K CRMEA 15mm/h)

,» 2013; X

I 5 o 7 2 R 430100 EAD) 85 ey AR A A 55 B K B FT o (ELX i, X
fEE TR, H AT M S = 2 RN WL EE S ;%g%%srﬁﬁﬁ%ﬁﬁ%
m%ﬁﬁ,ﬁE%ﬁﬁﬁ%ﬁﬁKﬁ%ﬁ%ﬁ%%iﬁJﬁ TR LR K FIHR A A 25
CACHE AT P P R ) BE R T0UR - SR h /NI B TR T A 1SR (1 25

i), B 1 IRE PRI BRI o WEC A EEAN R 30 ARl 32 A A AE TR E Y
i (B 1b et D, 2 I SR RIS f . A FT 32 B TR S I il s i
30 4l TR

077196 ) 2 5 /N B K BERE, LAARETS 20 RO, THEEH BT BOKE R R I
B 7RSI R R, MR H PN R BR DL 24 1930 R b R AR R I SR A
(KON Ay P e e S P Y 19 25 505 G 5 9 80 s 7 R 5 A S5 194 2 R g e o
RPN S 1% R W H B B b B BRI L KR R R 2 Y =P 45 4 1) 25 I A

4



HR20 5 HRS50 W5 & (1 F I 5 B RS, KX AH AR AR AT T 1 . T B U2, 78 HR20
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Fig.1 (a) The num ational gauge stations from 1951 to 2019; (b) Hourly rain gauge stations in China, blue

marks represent continuous records for more than 30 years, while red marks represent continuous records for less

than 30 years from 1951 to 2019
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Fig.2 Distribution of an UM days and short-duration heavy rainfall days of different grads: (a-c)
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BHRAFHIX, 5K 3a PHROE PO R

100E 110E 120E 130E 100E 110E 120E 130E 100E 1108 1208 1308

K 31951-2019 £ H (a. d) M. (b, & KZEWM (c. £ ﬁﬁg‘ m/i%%-)-irezo 1 (d-f) HR50
WHE S SRR s (R %
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d) heavy rainfall, (b, e) torrential rainfall and (c. f) severe torrential rainfall day
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