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Abstract: To conduct an empirical study on the rainfall runoff control performance of low impact
development (LID) facilities, the rainfall runoff model of a drainage area in the sponge city pilot area of
Licang District, Qingdao was constructed based on MIKE URBAN and coupled with the two-dimensional
surface overflow model. The model parameters were calibrated and validated by measured data of six
rainfall events, and the Nash-Sutcliffe efficiency coefficient (NSE) was all greater than 0.65, indicating
that the accuracy of the model was satisfying. The runoff control performance and waterlogging control
performance of LID facilities were simulated and analyzed under the design rainfall scenarios with return
periods of 1-year, 5-year and 10-year. Under the designed rainfall scenario with return period of 1-year,
LID facilities had a significant control effect on the total runoff volume and peak flow, which reached the

goal of sponge city construction. However, with the increase of rainfall intensity, the control rate of LID
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facilities decreased, which also confirmed that urban waterlogging control required to be coupled with

gray and green systems.

Key words: sponge city; low impact development; MIKE URBAN; assessment of runoff

control performance
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Fig.1 Schematics of underlying surface of study area
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Fig.2 General map of the pipe network in study area
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Fig.3 Model calibration results of rainfall event on June
13,2018
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Fig.4 Model verification results of rainfall event on
August 20, 2018

2.4 BEMEMHEIT

G567 B IR M ) E TR I, % R
FNHF BN AEENKE AL LS Z G
JRUIE B8 56 Wi 9 R A, SR 2 IRF RN Y, AR B 1 A S
AF — 38 A 4 7 IR R LA R 10 4F — 38 Al < i s
W, o R R AR W =g R, Ho,
RN S i B B o 1 AR B T I 120
min, [T & 24. 964 mm, f-& 4R T T RS
LID 7K 52 45 il b o 5 2% RN S T T S BRI Ol 5 4F
— 18, B TR 120 min, R A 58. 498 mm; K%

+ 136 -



www. cnww 1985. com

B, AR T AR R

¥ ) R RALBLIR M E TR %384 H23%

I SR BT B 10 4F — 38, [T T I 300
min, [R50 87. 836 mm , B4 5 X3k 455 25 i K
ST RS 5

ARG SR BEm S R ML NS % E Bl
Xy 2R AL (1) |, BAR & 5 iR .
_1909.009(1 + 0.997IgP)
T (1 +10.740)"

K g HETHRER R, L/(s-hm®) ; PRI
F3E RR EE BRAYT , a g0 BT DT ASE, min

(1)

q

12
27 10
50E 08
=z
i = 0.4
-é,_\_E/ 0.2
0 20 40 60 80 100 120
t/min
a. VAE—IB BT
T
=2
P
£E
0 20 40 60 80 100 120
t/min
b. 54F— BT RN
3.0
~ 25
2= 20
HE s
2210
Eos ‘
0 30 60 90 120 150 180 210 240 270 300
t/min
c. 104E— B BT RN
E5 &itbEmidiEL

Fig.5 Designed rainfall process
3 B@RERLSM
3.1 ZimAkERN
I BB T 3 Mt T R SR R 5T X A
LID 5 it A B i AR T 7 L an1&1 6 B

oaf ZEER /
i e
Be 1
20 40 60 80 100 120
t/min
a.P=1a,fE0 1
o2 -_ﬂﬁllﬁﬁﬁ
IﬂEj" 1 R TN
“s\g/ ------
0 20 40 60 80 100 120
t/min
b. P=1 a,HFH2

0 4
e
e 2
=E .
0 20 40 60 80 100 120
t/min
c. P=5a, M1

20 40 60

t/min

d. P=5a, 402

80 100 120

150 250

t/min

e.P=10a,fFH 1

200 300

150
t/min

f.P=10a,$k12
E6 AREZITHEMENATLDEEREIEHNERIRE

Fig.6 Runoff process before and after construction of LID
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facilities under different design rainfall return periods
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Fig.7 Simulation results of maximum ponding depth
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