532 % 45 5 1] KBS OK TR Vol. 32 No. 5
20214 10 Journal of Water Resources & Water Engineering Oct. ,2021

DOI:10. 11705/j. issn. 1672 - 643X.2021. 05. 10

P8 %2 T 2 3 (X 78 2 BRI R FY 7K 1207 Bl B m= AR U 5]

A, BRE, ASE, F 8, BEE, REX, KES, BRL
(L PGAER: T SR8 Be , BRPY P22 710127 ; 2. v [ i sl AR AT PG AL BN B TR SE e AT FRA F
BRPY 7442 710065 ; 3. 7442 BT R YA IX AR 25K M [ 58 o 92 3, BRPE 1542 710048)

OB O AT RO VTG R DT DA A 4 A 5 )RR B A 40 181 7 RE T, LAV 22 T /N IR X TR A
i ISR G, SR T SWMM ALY S35 ) 00 T A1 0 G ek A0 T A0 kA, IR AR 18 A hk ST 1 ST, 23S
TR B 8" 7 Frxd R K &, SR A B B K S AR & HE S5 b o0 o8 3 DX 98 40 $ e 7K A2 0
B g , I B3R X i TR TROR A o S5 R R W FEMT & 17.2 mm ELEERTPIIAE 2 h B3R 26 1 F
BT X AR P AN 67.10% R 4 X AR ] R 1k 82. 52% , [A] N AE HAB B BB I 45 0F T, 2
VIR PR BT AT D 8 4R T s R M2 A I, W /KAR R 2 4050 10 4 5 T 2 AR R, A 4 ol IR 3 ot 5
MR IS , B K o LR R R SR T, LG B Y 59 DI 40 14 2 R B e T A, Y R U
100 a B2 X B AR LT £ 25 K B 35,359 x 10 m LIS LSRN ST PR 95 77 073 8 900 X 40 G AP A L
A AR EE R TR L,
SRR EEARITT 5 SRTITRIKAR IR ; SWMM BERY ; KN ; ZIRIX
FESSZES TVI21 *. 1; TU998. 4 XHkFRIRED : A XEHS: 1672-643X(2021)05-0070- 08

Simulation of reduction effect of sponge reconstruction in
old urban area of Xi’ an City on rainfall runoff

HONG Wei', GAO Xujun’, DU Ying’en’, LI Xuan’, MA Yongyong', CHEN Zhili*,
ZHANG Xuedi’, XUE Shuhong’

(1. College of Urban and Environmental Sciences, Northwest University, Xi’ an 710127, China; 2. Northwest Engineering
Corporation Limited, Power China, Xi’ an 710065, China; 3. State Key Laboratory of Eco-hydraulics in Northwest
Arid Region of China, Xi’ an University of Technology, Xi’ an 710048, China)

Abstract ; To effectively evaluate and quantify the waterlogging reduction, regulation and storage capacity
of sponge construction before and after the transformation of the old urban area, we studied the sponge
transformation of Xiaozhai old urban area in Xi’ an. Storm water management model (SWMM) was used
to calculate the node overflow and the pipeline discharge under different working conditions. According to
the principle of water volume conservation, the corresponding water volume of infiltration, storage, and
drainage was calculated respectively. Then, indicators such as percentage of infiltration, water storage
and external discharge were used to analyze the reduction effects of sponge measures on the rainfall runoff
in Xiaozhai, and to evaluate the outcome of the urban reconstruction project. The results show that under
the designed rainfall condition with a rainfall of 17.2 mm and a rainfall duration of 2 h, the runoff control
rate of the whole area was 67. 10% before sponge construction, but it reached 82.52% after that. Under
other designed return periods, there was always a significant improvement after the construction. After
sponge transformation, rainwater was largely stored by sponge measures, and the runoff control effect was
significantly improved. In addition, the percentage of water storage increased significantly; however, the
regulation and storage capacity of these measures gradually became saturated with the increase of the re-

turn period. When the return period was 100 a, the comprehensive water storage capacity of sponge
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measures in this area reached 353,590 m’. The research results can provide some reference for the pre-

vention of urban waterlogging and the effectiveness evaluation of sponge facilities in old urban areas.

Key words: sponge city; urban rainfall runoff; storm water management model (SWMM) ; conservation

of water volume; old urban area
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