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Abstract: To improve the design of urban drainage system, it is of great significance to investigate
the effect of urbanization on stormwater intensity. Based on the annual maximum precipitation data of
seven cities (Beijing, Ganzhou, Hangzhou, Nanning, Shenzhen, Wuhan and Xi’ an), the formula of
stormwater intensity in each decade was compiled to analyze the interdecadal variation trend of
stormwater intensity in each city, and the effects of urbanization degree and climate change on urban
precipitation were explored. In addition, according to the old and new stormwater intensity formulas
published by 126 cities in the middle and late 20th century and the 21st century, the growth rate of urban
stormwater intensity in each return period was calculated, and the spatial distribution of the trend was
analyzed. It was found that most of the cities with increasing stormwater intensities were located in coastal
or developed areas. It is necessary to update the stormwater intensity formula in some areas to cope with

the current precipitation situation.
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Fig.1 Interdecadal variation of stormwater intensity in
Beijing
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Fig.2 Interdecadal variation of stormwater intensity in
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Fig.4 Interdecadal variation of stormwater intensity in
Nanning (7=50 a)
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Fig.5 Interdecadal variation of stormwater intensity in
Shenzhen (7=50 a)
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Xi’an (T=50 a)
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Fig.7 Growth rate of stormwater intensity in different

return periods
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Fig.8 Average growth rate of urban stormwater intensity

R RAAE EIE A I DAY T R R 0
JE R ML , 4 IR B R B R R, 55 4
TR CERET . BA DO WA RIFE A8 8
B, B R TR R AT, AKX
AN (CHEET L AR X)) 2T 98 B2 A F 0 R
AP FEGETH Y 126 A3 AT 58 IR Y 2R
9IRS 0 R B, 68 Al i B 2R T 8 R A T [
S, TR SOl T ) R W RSP R RO -0, 15%,
RN -1.90%. 4 (CEEET AR o,
AR RO IR R, & CELRE T L AR X)) A 28 7 5 2
SR SR T B T 2 s P R RO U
B, DU 2 e i R S g/ B A sl B S 2, DAL
SR AR B O, r AU (LR L BA
DX B 2% 5t EE AR AR R

I CELRET L AR O R geit i, 3 154
A CELREETT AR X)) By 22 1 9 3 2 0 OB 3, 134>
A CHEET AR X)) B 8 2 B, F
WA R HE A SEAT A A O CELRE T L BVA DX 2 < gt
(51.24%) . 5t M (33.62%) . T E (16. 65%) . L. 55
(13.81%) AL T (8.88%) . H i 57 E M1

FHA XCARAGEE T — 3T, P e T g U
AR O, T4 A6 AR ) 2 22
BB AN KBRS AU A B A X0 3l 17 O 5 V9
5L TR IESE ARt VLIR GEih i 5 3T
LTG0 3T BT STk, V954 5 1L T A
Ja TR A (7, TP 2 T it 32 5 3 1 e A
G AL A H A

&1 BNE BEETHERRNEHRMBESKE ST

Tab.l1 Growth rate of stormwater intensity in each

province, municipality or autonomous region

WUE |l A | BERE | RREEL | PR KR/ %
i 1 1 0 51.24
M 2 2 0 33.62
THE 1 1 0 16.65
L9 5 5 0 13.81
iy 7 6 1 8.88
KH 1 1 0 8.61
L 5 3 2 5.06
ity 1 1 0 3.95
ikla 3 3 0 3.32
How 4 2 2 2.40
] 8 4 4 2.35
ilea} 4 2 2 1.72
WL 5 3 2 0.98
b} 7 4 3 0.90
ey AN 11 7 4 0.04
gl 3 2 1 -0.13
ol 6 3 3 -1.97
Tt 5 1 4 -3.21
g 5 2 3 -3.75
] 3 1 2 -3.86
I 9 2 7 -4.16
LR 4 1 3 -4.49
NESL] 3 1 2 -5.18
AR 4 0 4 -8.41
A 13 0 13 -9.20
IR 4 0 4 -11.17
Jet 1 0 1 -13.66
H 1 0 1 -24.68
Bt 126 58 68 -0.15
3 it

@© TSR ARk, AL AT Y
F T 9 B S Y T AR AR s R 22 L M BT
F1% 2% T i S T RO B, UM L P 2 ) R T 56 R
TR RN R R AR AR R

@ RYEAE 126 30T IH 2R R A G

+ 130 -



=

www. cnww 1985. com

Bk E P E IR T R IRE K FE RN TR AR

%385 %19 #

T ) 5% T 5 R I IR 23 8] 3 A1, )R )Y AR
AR R 3 T A B SR R R R B T
S RV R R LT A A IR e T M DX 5
JE&E b, KIE S8 ARSE IR RS
F1% 8 I 5 JRE G S 2, MR 2 ) A 2

@ Xf T T 5 EE B 0 RO B T, Y B
JRR I B RR ATy, fie iy Al I 3 70% DL Lo $K
FEL 3l Tl ) HE K A E BT BB 200 1 a, DL AR
TR RGO AR ARPUIL T4 — B2 W .
PR e 5 B B AR HE , S b SE TR 1T Fodh
f10 2 R R 2 2 3

B2k

[ 1] XUREAE KH, AR, 55 RETTHT—RIEREL
A HER AT 58 ). B 245 K K, 2014, 30(9) -
147-150.

LIU Zhisheng, ZHANG Li, YANG Zhidong, et al.
Derivation of a new generation of stormwater intensity
formula for Changchun[J]. China Water & Wastewater,
2014,30(9) :147-150 (in Chinese).

W OB B TR AT Lo T 2 5 A U S AT 5
[J]. gk HEK ,2015,31(15) :114-117.

JIANG Ming. Revision of Shanghai stormwater intensity
formula under new stormwater situation [J]. China
Water & Wastewater, 2015, 31 (15) : 114-117 (in
Chinese).

HBRES . ST HEAK S P B A ML AR 5 R R 5T
[J]. hE 45Kk ,2013,29(17) : 105-108.

XIE Yingxia. Urban drainage and waterlogging disaster

[2]

(3]

prevention planning [J]. China Water & Wastewater,
2013,29(17):105-108 (in Chinese).
T, Al SRR AL T 50 a KAt BT AR A K 1A
)], T554,2009, 27(4):350-353.

WANG Wen, ZHANG Wei, CAI Xiaojun. Variation of
temperature and precipitation in Beijing during latest 50
years [J]. Journal of Arid Meteorology, 2009, 27 (4) .
350-353 (in Chinese).

Zehe S R HEW], A L b a7 217 R R R i 4
BEARB T Lo [0 ). AR50, 2014, 72
(2):207-219.

[5]

[6]

(7]

(8]

(9]

[10]

JIANG Xiaoman, YUAN Huiling, XUE Ming, et al.
Analysis of a torrential raninfall event over Beijing on
21-22 July 2012 based on high resolution model
analyses and forecasts [J].
2014, 72(2):207-219 (in Chinese).

Wioll [ A by, R L% . 1961 ~ 2005 4F 1 729 T MR
ARSI AR A I]. PR 2000, 16(3) -
353-356.
CHEN Yeguo,

Acta Meteorologica Sinica,

NONG Mengsong, CHEN Sirong.
Changes in disastrous weather climate events in Nanning
during 1961-2005 [J]. Guangxi Sciences, 2009, 16
(3): 353-356 (in Chinese).

WU F T, FU C B. Change of precipitation intensity
different spatial scales

spectra at under warming

conditions [ J]. Chinese Science Bulletin,2013,58(12):
1385-1394.

KRB 5P R . i A A h BT B kK
Fpiin oo L] TR HEORBF 5, 2019, 4(8)
249-250.

SONG Hongjiao, ZHANG Dandan, ZHOU Sidi. Study
on prevention and control of waterlogging disaster in
Wuhan in the process of urbanization [J]. Engineering
and Technological Research, 2019, 4(8) :249-250 (in
Chinese).

TFWALA C M, VANRENSBURG L D, SCHALL R,
et al. Precipitation intensity—duration—frequency curves
and their uncertainties for Ghaap plateau [J]. Climate
Risk Management,2017,16: 1-9.

VR A IEAL IR HEK R G TE 4 )RR X SRR
FELI] HE 2 K2l (A SRR L 2014, 33(4)
36-38.

XIN Yuling, FU Daochuan. Study on the problems and
countermeasures of urban drainage system [J]. Journal
of Yan’ an University (Natural Science Edition) , 2014,
33(4): 36-38(in Chinese).

+ 131 -

EZ R AE (1995- ), 2 LA ER I, B+
geA T K SCR S
E-mail: mjzhoul019@163.com
W5 B HA - 2020-03-15
&5 H#1:2020-06-18
(Gl X 5L )



