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Fig. 1 Diagram of study area and SWMM
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Tab. 1 Basic pipe data required by SWMM

il ko dgkd EEBR S EERKE/m E%/mm

Cuo Jio s CIRCULAR 31.3 500
Cn Ji J2s CIRCULAR 7.2 500
Ciz Ji2 Jas CIRCULAR 3.3 200
Cis J13 J26 CIRCULAR 20. 9 300
Cu Tu In CIRCULAR 33.3 300
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Fig. 2 Steps of optimizing SWMM parameters by genetic algorithm
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Tab. 2 Value range of key parameters in SWMM

ik BRI BHY TR {E
ANIEIKTH B TR AL [0.011.0. 240]
FICkX BRI T REL [0. 060,0. 300]
B RiEK I b KR /mm [0.2,4. 0]
K X R E KR/ mm [2.5,10.0]
RAFBHE/ (mm -« h™1) [30,90]
/N FEE/(mm -« h™D) [0.1,10. 0]
T
2 ES [2.7]
THRES ] /d [2.10]
EIERR REE (0. 01,0.02]
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Fig. 3 Simulated water level and measured water level
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Tab. 3 Designed rainfall scheme

R/ (mm« h™D) SRR & /mm
EIH]/a
T=2h T=6h T=12 h T=24h T=2h T=6h T=12h T=24h
1 124. 59 120. 54 126. 11 122. 00 48. 86 68. 77 84. 84 104. 15
10 211.79 204. 91 214. 38 207. 40 83. 05 116. 91 144. 22 177. 04
20 238. 05 230. 31 240. 95 233.11 93. 35 131. 41 162. 10 198. 99
50 272.75 263. 88 276. 08 267.09 106. 96 150. 57 185.73 228. 00

B 5 20a—i&h 3 #iLit MR

Fig. 5 Hydrograph of design rainfall with a return period of 20 years
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Tab. 4 Designed rainfall scheme PAf . m? /s
[(3ring
HI/a

T=2h T=6h T=12h T=24h

1 0. 21 0.21 0. 22 0. 21

10 0. 30 0. 30 0. 31 0. 30

20 0. 33 0.32 0. 34 0. 32

50 0. 36 0.35 0. 37 0. 35
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Fig. 6 Simulated discharge under various scenarios
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Tab. 5 Drainage characteristics statistics of pipeline system under various scenarios
) BRLEELD
EHM /2 BRI /D —— I R o b oro e NPT
TR R AR/ h RED=V k% U TR I A/ A il it A E /A I E] /b
2 24. 27 44 20 48 0. 25
6 24,47 44 16 48 0.41
1
12 24. 49 44 15 48 0.45
24 24. 40 44 12 48 0. 46
2 22.96 47 29 52 0.31
6 23.51 47 25 52 0.57
10
12 24. 01 47 25 52 0.78
24 24. 35 47 22 52 0. 84
2 21.63 50 28 56 0.31
6 22.69 49 25 55 0.58
20
12 22. 36 51 25 57 0.79
24 23.74 49 24 56 0.91
2 20. 86 52 31 57 0.61
6 21. 96 51 27 57 0.62
50
12 22.18 52 29 57 0. 88
24 22.83 52 26 57 1. 07
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FRUGEAELAS B 5 min, 5 Fa 19 7 HsF 384 0 RE 3 45 ] A
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Simulation of pipeline network drainage at urban community scales
based on SWMM: A case study in Fuzhou City
YE Chenlei' , XU Zongxue' , LEI Xiaohui® , CHEN Yang®, LI Peng' , WANG Jingjing'

(1. Beijing Key Laboratory of Urban Hydrological Cycle and Sponge City Technology ,College of Water Sciences ,
Beijing Normal University ,Beijing 100875 ,China; 2. China Institute of Water Resources and Hydropower Research ,
Beijing 100038 ,China;3. College of Resources and Civil Engineering , Northeastern University , Shenyang 110819, China)
Abstract: Under the joint influence of climate change and rapid urbanization, China’s cities are facing increasingly severe flood
problems. SWMM (storm water management model) is an important tool for calculating and analyzing the urban rainstorm,
which has been widely used in urban drainage analysis,urban flood simulation, evaluation of sponge city building, water quality
change, etc. Although lots of work have been done in this domain, the analysis of the whole process of pipe network drainage at

the scale of the urban community still needs to be further improved.

Based on the measured rainfall data and measured pipeline water level data, the main parameters of the SWMM are opti-
mized and cablibrated through a genetic algorithm,and the Morris method is used to analyze the sensitivity of each parameter.
On this basis,using rainfall-driven models with different return periods, the drainage capacity of community drainage networks
under different scenarios is compared and analyzed.

The results show that the parameter calibration of the SWMM based on a genetic algorithm has obtained good results. The
Nash efficiency coefficient(Exs) calculated for 20180531 rainfall event is 0. 82, and for the 20180620 rainfall event is 0. 81, re-
spectively. The errors of measured maximum water level, peak time, and other parameters are within 2%. Through the Morris
sensitivity analysis of the parameters, the maximum infiltration rate, minimum infiltration rate, decay constant, and pipeline
roughness of the SWMM of the residential area are more sensitive model parameters.

Using different combined scenarios to drive the SWMM, taking a typical drainage community in Jin'an District, Fuzhou as
an example.a relatively complete urban drainage waterlogging analysis system is proposed. Based on analysis of the drainage capacity of
the drainage pipe network under the rainfall scenarios of different return periods,when the rainfall duration increases, the flow,aver-
age overload duration of nodes,overflow number of nodes, full pipe time,and other indicators are greatly affected by the rainfall
return period,and the overload number of nodes and full flow pipes are relatively less affected by the rainfall duration. Some ref-
erence can be provided for the simulation and evaluation of pipe network drainage systems at urban community scale.

Key words: storm/flood simulation; SWMM;; genetic algorithm; sensitivity analysis;drainage analysis of pipeline network
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