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Abstract: The volume capture ratio of annual rainfall is a key index to evaluate the effect of
sponge city construction. However, its calculation in areas without monitoring data is a bottleneck in
sponge city construction effect evaluation from city or regional scale. By analyzing the relationship among
volume capture ratio of annual rainfall, regional underlying surface and sponge facility construction scale,

five characteristic parameters including the proportion of permeable pavement, the proportion of
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concave-down green space, the proportion of green space, the proportion of imperviousness and the
proportion of storage volume were selected to reflect the characteristics of underlying surface and the
scale of sponge facility construction in each catchment. The regression model of volume capture ratio of
annual rainfall in sponge city construction area was established by using multivariate linear regression
and multivariate nonlinear regression, and verified in typical areas of Beijing. There was a good
correlation between the volume capture ratio of annual rainfall and each underlying surface, the
characteristic parameters of sponge city. And the fitting results of multivariate nonlinear regression were
better than those of multivariate linear regression. The simulation results of the regression model matched
well with the actual measured results in catchments with monitoring data, and the error range was between
0.2% and 1.3%, which indicated that the regression model could be used to calculate the volume capture

ratio of annual rainfall in areas without monitoring data.
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Fig.1 Satellite data interpretation results of underlying

surface in Dongcheng District of Beijing City

+ 125 -



%38% H 134

T E 2 K HE K

www. cnww1985. com

AU 5T 2R 38 DA, T T 3 DX AR L T B
DX X VI XSRS, JE TN B R A, KB
PR KX . AR IX M 33 I 1) e R0
TEAKR 30~50 m, BLIATFR N 41. 84 km?; Z 45 IR
H11. T °C, ZAEF- BB I i R 626 mm.

AW AR IR XN SRR RS T HE
SRR, N S BREME S ST
A RS FIR T A s N T A
TEEIREL, 454 F i e g R Pk T X 3
PEAT IR IRAIE , AR AZ fit PR B I v i 1 . B 2t
PRAT B FH Hb 28 AU 430 2 Bl S by 38 B = LT
A I AE 1928, BARILIA 1.

2 BAEMAMELBIE

AKAF5E K InfoWorks ICM A4 3 37 A5 % X 3
WK RS0 HEK 2 G0 LA K i 318 37 22 45 ) (e A5
R B4 20 3 T 23 3 DA b o ) ok (A AR 1)
ZR,

T L Ak A A B L R S b R, AR T AR IR
DX O 0 S5 Al b 3 K SCRCG  HE KR A AR e
Rbo L RIS B A I R AR IR X TR R
19 b FH b S FRUARE AL Ay 2 T L S K R
5 2, T =R T T R AN I K FE T, Sk b KSR
HoAth Ry K R0 . BLAL, T R E R SE AR
308 DX R b A e TR K S TR AT K R W, SR AR AR
T W BN o B TR B b o A P R
FNC AR AN 20 o 7™ T ASE AL aff s DA /K X 3F
AHEZK R GE 7K T A 70 D 7 e TR DA SR 7K X
HEAHEK RG] . ARWFIE P AN K 1 7= I
SR FH Wallingford [ 2 428 A5 Y | 375 7K 2 TH 7™ I
B SR ] Horton 18 35 46 A | YT AR AR SR I E £k K
AR SWMM 48 AR AR . 53 5 45 3] (0 A5 78 7= 3
SHNE 1R,

x1 FILRERSH

Tab.1 Parameters of runoff and conflux models
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Fig.2 Measured and simulated runoff at Beihu 025 outfall
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Tab.2 Simulation results of volume capture ratio of annual rainfall at different proportions of storage volume %

VE S 1 2 3 4 5 6 7 8 9 10 11 12
AR AR R L A1) 0 1.0 3.0 5.0 7.0 | 100 | 150 | 20.0 | 30.0 | 50.0 | 60.0 |80.0
AR AR A ] 499 | 503 | 51.1 | 517 | 524 | 53.5 | 554 | 573 | 62.1 | 69.4 | 73.1 |78.0
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Tab.3 Simulation results of volume capture ratio of annual rainfall at different proportions of permeable
pavement and imperviousness %
VE S ik 1 2 3 4 5 6 7 8 9 10 11
75 7K 2 L 151 0 2.0 3.0 4.0 7.0 9.0 11.0 13.0 14.0 16.0 18.0
AN K LA 65.8 63.8 62.8 61.8 58.8 56.8 54.8 52.8 51.8 49.8 47.8
AERL T R R 48.6 48.9 49.7 51.2 52.1 52.8 54.9 57.1 61.3 69.8 74.1
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Tab.4 Simulation results of volume capture ratio of annual rainfall at different proportions of concave-down

green space and green space %
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Tab.6 Results of ridge regression analysis
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Fig.4 Comparison of simulated and regression values of

volume capture ratio of annual rainfall
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