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Abstract

Chu River Han Street area in Wuhan City was taken as the study area. Using the topography, land use and
pipeline network data of the study area, after the steps of generalization of pipeline network, division of
catchments, and setting the parameters of runoff generation and concentration, anurban storm water
model of the study area based on the MIKE URBAN model was constructed. The parameters of the MIKE
URBAN model were verified by the comprehensive runoff coefficient method. The MIKE URBAN model
was used to simulate the drainage process of the pipeline network under five design rainstorm scenarios
(recurrence interval P = 1a, 2a, 3a, 5a, 10a), and the results of the MIKE URBAN model were compared
with the results of the SWMM model for verification. After the two aspects of simulation verification, it
can be considered that the urban storm water model in the study area based on the MIKE URBAN model
has good reliability and can be applied to the study of urban waterlogging in the Chu River Han Street
area in Wuhan City.
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Figure 1. The map of land use in the study area [12]
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Figure 2. The map of drainage system planning in the study area [13]
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Figure 3. Generalization result of the drainage pipeline network in the study area
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Figure 4. Division result of the catchment in the study area
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Table 1. Values of the parameters of runoff generation and concentration
= 1 FELRSHEE
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W45 (mm) IKSCIER R H(-) Hh 2P (/)
feEi TH B Hh T st KAk
0.6 0.9 95 85 65 20 0 0.3
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Table 2. Statistics of the design rainstorm with different recurrence intervals
2. SEMRRITENSIT

HILHI P (a) EAE Y 58 gm (Mm/h) RITFERE g (mm)
1 39.7 124.8
2 49.2 153.6
3 55.7 172.8
5 64.5 201.6
10 77.3 242.4
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Figure 5. Temporal distribution chart of 24 h design rainstorms under scenarios of different
recurrence intervals
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MR H[7], CARRAEZ NH[15] [16]. ZI7EM IR ARSI N XAk Z ST BERHEOIE LR, RS AL
IZR ST RS 2 X IR ER SR REBOEAT X b, AR AT 25 FH R BUMETE BN, T BLA RS A
A RATEENE . IR BRI RBOPE T Ak 3 Fs.

Table 3. Value range of regional comprehensive runoff coefficient [7] [10]
= 3. REFEARRAKBESERE[7] [10]

XA K X g A R R
HGR O X (RZKTER > 70%) 0.6~0.8
T B 1 J A IX (N3 7K THT AR 50%~70%) 05~0.7
SRR I JEAE X (ANZE K TH AR 30%~50%) 0.4~0.6
AR I AR X (AE KR < 30%) 0.3~0.5

Guit AT X R R A BT A, X% R SR A AN I K T AR A L AR AT A3, 5 B A
X (25 XA T KA 67.88%. HRHE# 3, WL IX & T B33 K R F X (A& K TH AR 50%~70%), X Jv
) X 3R A AR i 2R BUE T L 0.5~0.7.

N MIKE URBAN f57, 7T [X{E P = 1a. 2a. 3a. 5a. 10a X FL R 5T M5 5 1 I BF RN A2 0 Rk
frfEl. A MIKE URBAN SR 4E G5 ThEE, SitHEaATEKX P RIHERRE, 4675 2 WERITBFW
B Qi H AKX R AR a. K a &8 & FHEKX I TINBCEY, 305 X R R TH 5o E
SNBSS R R a, AR 4 PR,

Table 4. Comprehensive runoff coefficient simulated by the model

4. REBHNGERERAR

HIHI P (a) BRI SR e AR R B a ()
1 0.603
2 0.608
3 0.612
5 0.608
10 0.606

32 4 BB SR G100 R 8 a BT FUIX A X ER & A2 R BB TE R 0.5~0.7 BEAT XS EE, ATRLA it
T SIS 55N AR R B 25 A AR I AR B a BIFERT FTIX (1 X ER & A2 I R BUBUETEH A - 28] MIKE URBAN
BRI S HAA — € T 5
4.3. {RBIXTELIGIE

FESHUGUER AL b, ASCDABRRT ELIGIE R 7 0% MIKE URBAN FRSEAT 3E— D UGE. BAKBIERON:
AZE I S 090 R 10 TR B T 28 R 1 57 T I B R AR R RO Sk A, S0P ) S AR R X 3K T A 5t 1 1Y)
BRI AT, GiTh R A K TURES, R SAEMR R BOH RS R T H) SWMM B
SER[SIHEAT L. PARISERY AR 20T HE K FUIRS AL A5 SR LS 5.
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Table 5. Statistics of the hydraulic states of the Chu River outlet simulated by the two models
2 5. PRIk IRTSERIEE R G

Ft RIKIR Dinax (M) BEE R (x10° m®) g E Q (m’s)
EIH P (a)
MIKE URBAN SWMM [7] MIKE URBAN SWMM [7] MIKE URBAN SWMM [7]
1 1.78 173 111.86 130.81 8.93 7.21
2 1.83 1.76 139.17 160.06 11.2 8.30
3 1.85 1.77 157.63 179.26 12.4 9.00
5 1.87 1.79 182.83 205.06 13.8 9.90
10 1.89 1.81 21952 241.64 15.4 10.9

R¥E 7 5, XA EIHARE SR, X280 K TR KR hax A2 TLE 2 R, MIKE URBAN 57 1)
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e B RES IR .
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T, MIKE URBAN RSS9 2 ] H K 1T LI 5 Q wike = 8.93 m¥s, 55 Qq = 9.00 m/s [HAH R 15 % A9—0.78%:
SWMM FEARERL K 25 BN Q swm = 7.21 m¥s, 5 Qq = 9.00 m*/s [{AHR 525 —19.89%. HHIHLAI WL, #E#itHnitE
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DA A 795 oA 70 5] il 25 e R 00 428 ] o /K 1 e 2
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IR Q. HILAT LA, MIKE URBAN 7 fryRidD) 45 B H AT S5 4 () T Stk
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B2 P iR A, DL S UIAIE ) P AR SR 25 RO 2%, BAUL S TuRh e BR R 1 57 R IO
Hokd#, IS SWMM SRR ZRBEAT X LUIGIE . £ AR, T 28 /K D i ROKER AR i B, P
PR (AR AU S SR ZE AR FEBLTHRRHERS SR, PR RUASEIDL A RE T Hh 7 1 U B 5 vk e 3 O A
XHRZEBIFE£200 APY,  FT LAIA Y P AR 2L 85 B 5 e St A AU A VAT /K ikl

£ LB TH M AEIGAIE, T LA EE T MIKE URBAN ASU2Y 4 (R BIF 5 DX 408 117 W AR B LA 5 i fr) ]
FEPk, AT RARF BT VA DU HL X R T A 5
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SE 3k

[11 EOOR, BE, R, & i B EORET TR R SR S 3], b G R, 2020, 30(11): 1-13.
ZANG Wenbin, ZHAO Xue, LI Min, et al. Research progress and development trend of urban flood simulation technology.
China Flood & Drought Management, 2020, 30(11): 1-13. (in Chinese)

DOI: 10.12677/jwrr.2021.105050 468 TK YR 5T


https://doi.org/10.12677/jwrr.2021.105050

3&F MIKE URBAN #5884 g s iy ML 358 X Py 355 A 9

[2]

(3]

(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

XN, ERTF, kM, 55 EPA SWMM I Mike Urban &5 it i Ze AR 2 HL AR 7T [3]. P Bl 457K HEK, 2017, 33(24): 30-35.
LIU Xingpo, WANG Tianyu, ZHANG Qian, et al. Comparison of EPA SWMM and mike urban isochrones model. China Wa-
ter & Wastewater, 2017, 33(24): 30-35. (in Chinese)

iR, BERE, EIRMR, & ST MIKE URBAN 3T N B R R [I]. K RIZK R A, 2018, 49(12): 11-16.

LI Pinliang, QIN Guanghua, CAO Lingran, et al. Application of MIKE URBAN-based urban waterlogging model. Water Re-
sources and Hydropower Engineering, 2018, 49(12): 11-16. (in Chinese)

HKIE, 25K, fISCUL, 5. BT MIKE URBAN F PG 2217 Ol X R it REAEADL[]. /K B35 /K TARE 224, 2019, 30(6):
157-163.

ZHANG Xu, LI Zhanbin, HE Wenhong, et al. Simulation of flood process in the central urban area of Xi’an based on MIKE
URBAN. Journal of Water Resources & Water Engineering, 2019, 30(6): 157-163. (in Chinese)

HIE, FObt, TR, & FT MIKE URBAN BG5BT 5§ FY R0 38 T A 97 A B2 9], o B AR A 2K R K R,
2019(12): 80-85.

TONG Xu, QIN Guanghua, WANG Junhong, et al. The effect of design storm patterns on urban waterlogging based on MIKE
URBAN Model. China Rural Water and Hydropower, 2019(12): 80-85. (in Chinese)

BISHT, D. S., CHATTERJEE, C., KALAKOTI, S., et al. Modeling urban floods and drainage using SWMM and MIKE
URBAN: A case study. Natural Hazards, 2016, 84(2): 749-776. https://doi.org/10.1007/s11069-016-2455-1

NI, BT A0 R AT B AR B S RO HE 7 [I]. 47K 4K, 2009, 45(11): 213-217.

LIU Xingpo. Parameter calibration method for urban rainfall-runoff model based on runoff coefficient. Water & Wastewater
Engineering, 2009, 45(11): 213-217. (in Chinese)

FIE, BEALME, TS T SWMM R g R X B R AR TSI T [3]. /K BEEIE 7, 2014, 3(3): 216-228.

YAN Lei, XIONG Lihua and WANG Jingyun. Analysis of storm runoff simulation in typical urban region of Wuhan based on
SWMM. Journal of Water Resources Research, 2014, 3(3): 216-228. (in Chinese)

RBEA, Kz, EEK, 55 RIS IR K SO (AR 5P —— 13l 7 PR 5 A B[] KR ERE, 2014,
25(5): 752-764.

ZHANG Jianyun, SONG Xiaomeng, WANG Guoqing, et al. Development and challenges of urban hydrology in a changing
environment: 11: Urban stormwater modeling and management. Advances in Water Science, 2014, 25(5): 752-764. (in Chinese)

PR, Borw, M. KSOKFRFEIM]. 56 2 B dbat: S E ACRIK L iR A, 2008.

LIANG Zhongmin, ZHONG Ping’an and HUA Jiapeng. Hydrology and water conservancy calculation. Second Edition. Bei-
jing: China Water & Power Press, 2008. (in Chinese)

WS, KCFFEEM]. dbnt =55 B0E i, 2013,

RUI Xiaofang. Principle of hydrology. Beijing: Higher Education Press, 2013. (in Chinese)

BT R FE . 25 T3 388 T RE A K1) 151 [EB/OL]. http://www.wpdi.cn/project-3-i_11424.htm, 2017-10-29.

Wuhan Planning & Design Institute. Planning and design of East Lake and Shahu Lake connection project.
http://www.wpdi.cn/project-3-i_11424.htm, 2017-10-29. (in Chinese)

U RURIT AT, 2R VbW 8 2R CRE VT ) iE 2 MU RI[R]. 2009.

Wouhan Planning & Design Institute. Canal construction plan linking East Lake and Shahu Lake. 2009. (in Chinese)

rhte N R [ {3 5 AR 2 B h, oh B ORI % 9 4 3 ) AT 50T W M 2 R 3 UJ[S]. 2014,
Ministry of Housing and Urban-Rural Development of the People’s Republic of China, China Meteorological Administration.
Technical guidelines for establishment of intensity-duration-frequency curve and design rainstorm profile. 2014. (in Chinese)
ALK, BRAK, EHERE. FET GIS il SWMM f Ry b R i 7 VA AL [3]. THBUR AR, 2020, 38(4): 183-188.

WANG Lihui, CHEN Xin and YAN Fu’en. On construction method of storm model based on GIS and SWMM. Municipal En-
gineering Technology, 2020, 38(4): 183-188. (in Chinese)

BRI, HWIRER, fRoses, 55 T SWMM BRI /N DX 4R T BSOE BORVEAG[I]. P /K AL 5 /KRR L (h 3 50),
2021, 19(1): 43-49, 82.

LI Huaimin, CHANG Xiaodong, XU Zongxue, et al. Assessment of sponge city scheme in a hillside area based on SWMM
model. South-to-North Water Transfers and Water Science & Technology, 2021, 19(1): 43-49, 82. (in Chinese)

DOl:

10.12677/jwrr.2021.105050 469 TK YR 5T


https://doi.org/10.12677/jwrr.2021.105050
https://doi.org/10.1007/s11069-016-2455-1
http://www.wpdi.cn/project-3-i_11424.htm
http://www.wpdi.cn/project-3-i_11424.htm

	基于MIKE URBAN模型的武汉市典型城区内涝研究
	摘  要
	关键词
	Research on Waterlogging in Typical Urban Area of Wuhan City Based on MIKE URBAN Model
	Abstract
	Keywords
	1. 引言
	2. MIKE URBAN模型介绍
	2.1. 降雨径流模拟
	2.2. 管网排水模拟

	3. MIKE URBAN模型在武汉市典型城区的构建
	3.1. 研究区域
	3.2. 数据资料
	3.2.1. 地形资料
	3.2.2. 土地利用资料
	3.2.3. 管网资料

	3.3. 模型构建步骤
	3.3.1. 排水管网概化
	3.3.2. 集水区划分
	3.3.3. 产汇流参数设置


	4. 模拟验证
	4.1. 模拟情景设置
	4.2. 参数验证
	4.3. 模型对比验证

	5. 结语
	基金项目
	参考文献

