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Study on influence of rainwater outlet number arranged in hydrodynamic model on urban drainage capacity// XIA
Jungiang' , FENG Jiheng', XU Zheng', WANG Xiaojie', DONG Boliang’ ( 1. State Key Laboratory of Water Resources
Engineering and Management, Wuhan University, Wuhan 430072, China; 2. Guangdong Research Institute of Water
Resources and Hydropower, Guangzhou 510635, China)

Abstract: To investigate the impact of the number of rainwater outlets on urban drainage capacity in a hydrodynamic model
that couples urban surface runoff and underground pipe flow in both directions, a hydrodynamic model for bidirectional
coupling of surface runoff and underground pipe flow was constructed. A block generalized model experiment was conducted
to validate the hydrodynamic model, which was applied in a typical block in Glasgow, UK. The results show that the
constructed hydrodynamic model has high accuracy, and the Nash efficiency coefficients of the simulation results at each
measuring point are all greater than 0. 89. The model can accurately simulate the processes of urban surface runoff and
underground pipe flow. Increasing the number of rainwater outlets can effectively reduce the submergence depth and the
maximum submergence range, with the most significant effect on areas with severe waterlogging. When the total number of
rainwater outlets increased from 124 to 244, the submerged area in areas with severe waterlogging decreased by 55% to
81%. Increasing the number of rainwater outlets can also shorten the inundation duration. As the total number of rainwater
outlets increases, the inundation duration of measuring points in the study area is shortened by 43% to 51%. When the
rainwater outlets are evenly arranged, the drainage efficiency is positively correlated with the number of rainwater outlets,
but the rate of improvement gradually decreases with the increase of the number of rainwater outlets. The response of flood
processes in different regions to changes in the number of rainwater outlets varies, and when setting up rainwater outlets,
special attention should be paid to locally flooded areas.
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Fig. 1 Schematic diagram of sink model
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Fig.2 Comparison between simulated and measured

values of water level process at 4 measuring points

LR AU 5 S EAE 30~90 s ARSI i
AR 25 57, DDA Al e S A8 K 8 AP IR AT, e i e
THICEE AR T i e, PO O e 198 S0 (A D A
FERER B B GEUR 22 5 1M 24 S0 1K 004 HLU A
I B S SR A W) o 3 HE i+
B EIT G LIRS R B A RIS,
PRl A i e A BEAUMEL S S IR 22BN

CSfE — BN
4r 501
;\; 3t ;\; 40
oF £ 30t
S 2t S
= =l
S NSEHN0.941 48 o} NSE#40.987
0 75 150 225 300 0 75 150 225 300
i [El/s /s
(a) % (b) T4

B3 XESTERELEERMESTEITLL
Fig.3 Comparison between simulated and measured

flow process values of branch and main pipes

38 J5 1 S B0, E-2 (E-3 T8, #840
ST R RO 1, R 1T RERH
A AT ONS EA y , B G Y B R AL 0 35 Ml 3R AR
TS R AT BSR4 3 AT AURY
TR D A B K AL B IR BN AR RS, B-1 TO0AY
TR K 2 M ; G 25 R R R K 80>
E-2 E-3 TR I K I 42 250 A [ RE B 46 T
Y HER I R E T E TR E I, Bk D8R
IKRGER MR BB, AR, I K R R f

- 109 -



SR BOK AN, AT S K DR R
HRER, FHESZRIEMRKR,
R1 ARIATHEEELENNTLERY

Table 1 NSEs of simulation results in different scenarios

TH MT2 MT3 MT4 MT6 T4
E-1 0.987  0.994  0.960  0.975 0.987
E-2 0.986  0.993  0.927  0.956 0.943
E-3 0.982  0.990  0.953  0.940 0.893
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Fig. 6 Maximum submergence range and water depth of the study area under different operating conditions
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T RARMER RERUK JUERUK HEERUK
Fleie] TR TR TR
M-1 16. 64 10. 14 8.90 55.56
M-2 22.33 12.19 18. 04 69.25
M-4 19.91 10. 27 13.38 67.53
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Fig.8 Total drainage volume under different

operating conditions
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