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Abstract

Rainfall intensity, topography, underlying surface conditions and distribution of drainage pipe
network are the key influence factors in urban flood control. However, in the same urban region,
the underlying surface with different characteristics could lead to the urban waterlogging with
different characteristics. Taking three typical kinds of waterlogged point regions in central area of
Dalian, i.e. plain, hill and estuary as research objects, tale quale urban waterlogging is simulated;
waterlogged effect of different scenarios for waterlogging control in typical regions under differ-
ent transformation costs based on the simulated results is analysed, and thus the preferable wa-
terlogging control scenario of typical waterlogged point region is determined, providing a refer-
ence for real urban flood and waterlogging control.
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Figure 1. The drainage pipe network of the study area
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Figure 2. 12-Hrainfall pattern of 50-year return period in Dalian
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Figure 3. The distribution of simulated waterlogging points
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Table 1. Criterions for waterlogging risk region
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Table 2. Pre-transformed waterlogging depths and duration of each waterlogging points
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Table 3. Transformation cost of individual scenario for waterlogging control
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Table 4. Parameter settings of combined scenario for waterlogging control
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Figure 4. Simulated waterlogging results of each scenarios under different transformation cost
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Figure 5. Waterlogged effects of different scenarios
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Figure 6. Flow process curve of pipe
6. EERETE%

BUEMAT, &NGE s RABRART, FERIEELHRELELE. dEPrT A, SuEs, &
& HIHERCRES, SRR E R AR, WRSUERA S, EENHKEEIREZ 36K, A EFREE 0 P
T 55 BB R o

1) fE=AKE G5 AL, 2R RA0E% 55 b o BN X . AEAAFPSE AT, K
FH AT S0, B4R AR 7 SRR 5 OB . i O&E Ay 150 Fioa. 300 JiTohy, MK T KRBT
R ZERARKR, RS 0E ARG BRI, SR %0 450 mm, B 150 J5 #0505 R RITT, R P 7 7K iR
4 0.35 m, PYE5H )4 0.52 hs Biid AR 450 T3 JGHT , 3R 45 7 SERR 5 s R a5, A 42 900 mm;
SO A 600 Ji T, AR R RERET ORI RAR, BRI SR AN 900 mm 1T, B K
AN 450 Fie, WBIKIRN 0.29 m, PIE5EEIN 0.32 he M 2 P& 7 RN, ¥al¥i% 5 3 i ot
FEhrAEX, TEZN 900 mm. EIEFEA 0.3 m¥fs M &5 ZrA A RIKERB N, U 0.204 m, AR
HETTE.

2) TEHSIE) 3 Gy B b, AN UG SR, AT S B AU TR X o BT % 5 B s R
RO, AFSOE AT, Fui7 R IR BT . SUE AN 300 JiTa LTI, F T R bR
RCRAFAN K, MR SR G B AN 150 J3 70 ZRulidiie A 0.3 m¥s (5 % Bos& A 450 J5 JGhT,
FEVETLEN 1.0 mYs, MABREFBORELT . Sk A 600 JITGHT, SR BRI T PR AR I A B KR
0.31 m, WEKEN 0.34 h, TR E KA ST RBARK %55 5 oE EhsEX, HESREN
1.0 m¥s. HBKMAERA 1000 m® (AT R AR N BKIRECN, 8 0.28 m, W E{CN 0.27 h, [
BRI

3) FE/NIEHET Gy By AL, Z PR BT T TR G s BRI . ANESGERAR T, B KT R
PRI AT - B0 AR A 150 J5 ik, Bk AR A 1000 mP, PYB/KIERA 0.47 m, PEFIFTEIA 0.7 h;
g AR 300 JITGHT, E KT R RURA — E I, AR 1500 m®s B AN 450 J5tHT
BT R ORI AR, AR 2000 mé, EEKIE N 0.32 m, SIS IE A 0.5 hy g A
o4 600 JITTi, BKit T RAE KRN 2000 m?. E G EN 0.3 m¥/s (R4 A 77 77 AR I B KR A
W, AT R 5w s EAREX, AT .

5. ibFIRE

BEXSGETT ASF R AN R =Rt g XTSI, 7R EEAIE I, e 2 A
B Tr =G S, WHIE T A FRIBGERAR TS, R0 EREE T SR SR DO IOBR B RCR  IF € A A B0
AT, =M 5 5 Rl BB T 58, 9 LUE SR T ik R 5 T R T RS %

)



Il T B 3 SR X 7 7 S o Mt o

MR REF, BTt A8 @i kNERES, BEUBRER, #1717 e, WmE=",

5B rUEAR R s R, T E R SR BOA L, BSOS T R RA BN EIE, AEABLX
SRR PP AR PR A SR LR IR 3R, A B A ) DA St ) 0o A [ 7 S R BB R

E&WmE

E X 3R RH 54 T B I H (51279021).

SElk (References)

[1]

[2]

(3]

(4]

(5]

(6]

[7]

(8]

9]

[10]

[11]

[12]

WIRET. BT PN 5 R TR B HE AR R 34 (3], 3rti #il, 2013, 2: 45-50.
XIE Ying-xia. Development of drainage planning in view of frequent urban waterlogging disasters. City Planning Re-
view, 2013, 2: 45-50. (in Chinese)

OV, M7, FAMA, BRI ARESRHNT EARIR T AR AR B AR R AR T (3], T IE M S 71t 2011,
6:119-122, 318.

CAl Jian-bo, LIN Ning, DU Xiao-song and FENG Yun-gang. Effect analysis of low-lying greenbelt to reduce urban
runoff depth and runoff coefficient. Urban Roads Bridges & Flood Control, 2011, 6: 119-122, 318. (in Chinese)

TAEH, R, EEE, AR KR AR M SR R T R ks 0], E 457K HEK, 2010, 1t 40-42, 46.
JIN Cun-tian, ZHAO Shu-qi, YAN Xiao-li and ZHOU Yu-wen. Impacts of permeable brick and sunken lawn on urban
stormwater. China Water & Wastewater, 2010, 1: 40-42, 46. (in Chinese)

SR ARSI T Y v VR A SR A 0], K BEUREE 9T, 2007, 28(1): 14-15
WU Hai-lan. Research of utilization of Cangzhou rainwater resource. Journal of Water Resources Research, 2007,
28(1): 14-15. (in Chinese)

ZEM, u¥—, BR, THRE BRE, BHH. ET SWMM BRI AKE ML) E%7KHEK, 2010, 23:
40-43.

LI Yan-wei, YOU Xue-yi, JI Min, WANG Xiu-duo, ZHAO Le-jun and PAN Liu-ming. Optimization of rainwater
drainage system based on SWMM model. China Water & Wastewater, 2010, 23: 40-43. (in Chinese)

W/, KSRALIX B K ISR 528 & A ¥t [9]. /K BEELRY, 2010, 5: 78-81.
CHEN Xiao-hua. Case study on collection and reuse of rainwater in waterscape community of Shanghai. Water Re-
sources Protection, 2010, 5: 78-81. (in Chinese)

PR R, 7 S TR 8 X [ 17 el R AR i B AT e [3]. A8kl 54 5, 2013, 11: 84-88.
YAO Zhi-liang. Design of garden expo storm water pumping station in Shijiazhuang Zhengding new district. Envi-
ronmental Science and Management, 2013, 11: 84-88. (in Chinese)

KXW ML ABBORNZR S I T Bt AR 250 5 B R [0]. Wi iER, 2013, 2: 145-150.
LIU Bo. Flood control experience from New York, London and Tokyo and its reference for Chinese cities. Urban In-
sight, 2013, 2: 145-150. (in Chinese)

H/NBE, PRERIN, SEATHE, AREEBN, IR, HE A SRR T HEK B SRS SR 0], WS, 2012
11: 59-63.

ZHENG Xiao-yao, XU Sheng-shuai, CAl Zhu-cong, XU Jian-kun and XU Jian-ging. A preliminary discussion on the
design of urban under drainage systems and the countermeasure of flood drainage at home and abroad. Zhejiang Con-
struction, 2012, 11: 59-63. (in Chinese)

PG, AR, VRO, R K B RS E[I]. o 457K HEK, 2005, 2: 104-106.
ZHENG Xing, ZHOU Xiao-de and JI Bing-xin. Rainwater management and technical measures in Germany. China
Water & Wastewater, 2005, 2: 104-106. (in Chinese)

12: 68-72.

CHENG Jiang, XU Qi-xin, YANG Kai, LIU Lan-lan and FAN Qun-jie. Comparison of foreign urban rainwater re-
source utilization management systems and some inspirations. China Water & Wastewater, 2007, 12: 68-72. (in Chi-
nese)

B, SOTE, BRidass. SR HEPs AR =R bR e R % RYHR]. IRTTENT S B, 2007, 11: 64-66
16.

LU Hang-xian, ZHANG Kai-jun and CHEN Wei-jing. Elementary probing into relation of three design standards of
urban flood control, flooded fields and drainage. Urban Roads Bridges & Flood Control, 2007, 11: 64-66, 16. (in Chi-

nese)



Bl T B 3 R X 57 7 S o Mt o

[13] Z=3e48. T R ZK BEUER 2 as PR AT AT [D]. KRR TR %%, 2010.
LI Mei-juan. The benefit assessment of urban rainwater utilization. Dalian University of Technology, 2010. (in Chi-
nese)

[14] BREAE. S8R HORAT BR AR, KA FRWESE, 2002, 4: 32-33.

CHEN Yu-heng. The idea of urban rain flood use. Water Resources Development Research, 2002, 4: 32-33. (in Chi-
nese)



	Research on Waterlogging Drainage Scenarios of Typical Urban Flood Control Regions
	Abstract
	Keywords
	城市防洪典型区域除涝方案分析研究
	摘  要
	关键词
	1. 引言
	2. 研究区域概况及资料
	2.1. 研究区域概况
	2.2. 所用资料

	3. 模型与方法
	3.1. MIKE模型简介
	3.2. 建模方法
	3.3. 内涝指标体系
	3.4. 除涝方案设定

	4. 除涝方案分析
	4.1. 方案除涝效果分析
	4.2. 典型区域除涝方案确定

	5. 结论和展望
	基金项目
	参考文献 (References)

