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Fig. 2 Design rainfall hydrograph with short duration of 2 h
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Fig. 3 Long duration design rainfall hydrograph
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Tab. 1 Characteristic values of long duration (24 h) design rainfall

— FEUNTE 1 h KR/ 3 h g KRR/ 6 hiw KFEN =/ 12 h kBN R/ SRR/

(mm =+ h™1) mm mm mm mm mm

50 180. 1 65. 6 109. 8 159.0 167. 6 198.0

100 199.1 72.5 121.4 175. 8 185. 2 218.8

200 222.2 80. 9 135.5 196. 2 206. 8 244, 3

500 252.7 91.9 154. 0 223.1 235.1 277.7
1.2.2 ®. LA H K% KIR Landsat TM 1885 A3 2 3 15 2 AF 7 X 48 9 241
WFFE X P 8 R B s ) o0 A LI 4, JEF EEE RO GERMS 3 F R T2, AR X
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Fig. 4 DEM elevation map of study area
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Fig. 5 Land use and pipeline distribution map of the study area
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Tab. 2 The values of model parameters

28 HUH 28 U 28 HfH
B i/ m 0.02 JIKE/m 0. 100 AR ARBEKREL 0.95
ARSI FREL 0.9 TAK%/m 0. 005 TE DO K R B 0. 80
HoKE B S T REL 0.012 RBIKH/m 0. 050 N R A B K EEL 0. 60

6 MRX2017HE8AIAEREHRAKIMAE

Fig. 6 Flood inundation map of the study area on August 3,2017
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Tab. 3 Summary of verification information of flood points

RS SRR /m BB BORE/m R%/ %
1 0. 300 0. 290 3.3
2 0. 250 0.257 2.8
3 0. 150 0. 146 2.7
4 0. 300 0.341 13.7
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Tab. 4 Statistical table of pipeline return period
BRI E I/ a
A
ﬂﬁ%umiﬁﬁf; ) 5 3 5 10 20
(mes™1)

KEE/km (G670 KEE/km A/ KB km L/ KEE/km (/0 KEE/km S/ % KEE/km i/ %

0.02 8.1 83. 30 5.6 57.30 5.5
0. 05 5.2 53.40 4.9 50. 40 4.5
0. 10 4.8 49.70 4.4 45. 60 4.3
0. 30 4.6 47.10 4.2 43.10 3.9

56. 70 4.9 50. 10 4.5 46. 60 4.2 42. 80
46. 60 4.2 42. 80 4.1 42,42 4.1 41. 60
43. 80 3.8 39. 20 3.7 38. 00 3.6 37.30
39. 80 3.6 37.10 3.5 36.12 3.4 35.25

FH % 4 AT, b AR it B IR A5 1 HE K S AT
/)N S B TE IR AR R 5, [ I il 2 A TR o R0 A A
b ZRARE AL Tt O A T HE K B AT 7 D e SR AR 1 B
. U FE 20 a — B IR AT HRAR R
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HEAK S 107 1 1 DR ]

3.2 REBBRAKSH
BRI AL i e T N B K R, X Y

H g% N FLTGR It S IS BB ST DX R T It 2t » LB o ]
AR AR DL 7, AEAS (R T B BT R R A A T
DL AL VAEAE R W 3R At B ) L2 5. el 5 ARl 7 wp
SR b RAE T PR AT e Vi D e (A ), W
R [ i S b it 5 4 0 B 498 4 34 97 2 190 11 D
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Summary of peak value and delay time of overflow

Tab. 5

HWFRARTHE/ (m» s71)

0.02 0. 05 0. 10 0. 30
PN E I/ a

Vi U A R B[]/ Thi it B AR E ]/ Thi it 1k R ESE]/ Yhi Ui B IR E ]/

IE(E /m? min AR/ m® min WA /m? min I /m? min

1 987 116 1233 73 1295 67 1322 63

2 2 060 112 2 786 72 3 007 65 3 110 62

3 2973 114 3942 73 4 226 66 4 358 62

5 4 239 116 5477 74 5 808 67 6 015 63

10 6 059 119 7 626 76 8 093 68 8 363 63

20 8 045 120 9902 78 10 483 69 10 795 64
HigRELE o 135 ¢
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Fig. 7 Variation of design rainfall overflow in different return periods
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Fig. 8 Summary of risk area in study area
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Tab. 6 Index table of risk assessment in study area

i FE AR e U DX S Y TR AR/ T m? HpRUBS: DX & T/ T m? AP JRUBS: DX s 0% T AR/ 5 m?
JE/(mes™) 50 4 38 100 a—i8 200 a—iB 500 a—if 50 a—i@ 100 a—i@ 200 a—if 500 a—i 50 a —i® 100 a—i@ 200 a—if 500 a—if
0.02 2.48 3.06 3.83 5. 02 4.03 4.39 4. 39 4. 14 7.79 7.97 8. 62 9.45
0.05 2.77 3.78 4.73 5. 83 4,32 4.52 4.37 450 10.44 1127 12,26 12.80
0.10 2. 99 4.03 5.09 6. 35 1.48 4.75 4.52 4.50 12,78 13.73  14.81  15.66
0. 30 3.38 4.25 5. 36 6. 66 4.77 4.75 4.48 459  14.83 1571  16.88  17.82
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TE 500 a — B3 TR R A% 1 T, M 3R AR U BB
0. 02 m/sHLHBZRAR LI BE 0. 30 m/s Y g AU X s

W ARG T 1. 64 7 m” IR AU DX 98 3 T R R AIG
T 8.37 J7 m® s WA X RIS X3S YL TR R i H R A
T ST E AL 2 . #E 50 2,100 a
500 a — i BT REW A& 0F T, Hb 3 A2 00 ol
0. 02 m/ sy JXUBS: X 8 1% 17 BLERe /1N, 43 51 A 4. 03
Fl 4. 14 7 m? 76 200 a — B HHRE S50F T, H32
WL 0. 05 m/s [ o XUBS: X 18 18 T AL A /N s
4,375 m* , SRyt 25 a3 H XU DX A T AR AR AR
IR 45 BT XOR [R) H R A2 i FE e B Y
B AR X 437 WL 9,

B9 MRARARFENGERBRESTH

Fig. 9 Distribution of flood inundation risk areas under different scenarios in the study area
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Influence of surface runoff velocity on urban flood inundation
WANG Qianning' ,ZOU Dehao' , WANG Qingzheng® , PENG Yong' . WU Jian'
(1. Faculty of Infrastructure Engineering , Dalian University of Technology ,Dalian 116024 ,China;

2. Pearl River Water Resources Commission , Pearl River Water Resources Research Institute ,Guangzhou 510610, China)
Abstract: To analyze the impact of surface runoff velocity on urban flood inundation, the dynamic coupled model is applied to
generate the flood inundation map of a typical area in Dalian. The characteristics of flood inundation are compared and analyzed
under several combinations between surface runoff velocities and return periods of design rainfall. A series of surface runoff ve-
locity schemes are set up to simulate the dynamic process of flood inundation given different return periods of design rainfall,
and also to quantitatively analyze the influence of surface runoff velocity on flood inundation,which provides support for urban
flood analysis as well as flood disaster prevention and control.

The one-dimensional pipe network model consists of 181 manholes, 4 outlets, 193 drainage pipelines and 181 sub-catch-
ments. The largest and minimum area of sub-catchments is 2. 29X 10" m* and 116 m?, respectively. The two-dimensional terrain
model is divided into 4 032 rectangular grids with a grid size of 15 m>X 15 m. The surface runoff velocity is set to be 0. 02 m/s,
0.05 m/s,0.1 m/s and 0. 3 m/s. 40 simulation schemes are generated in combination with ten types of rainfall return periods.
The pipeline pressure state is evaluated by the pipe filling,and the water accumulated over the study area is evaluated by man-
hole overflow. The risk of flood inundation is divided into three levels,namely, high-, medium-,and low-risk areas.

The results show that the drainage load of the pipeline becomes smaller and the qualified rate of the pipeline becomes high-
er with the decrease of surface runoff velocity under the two-hourly design rainfall. And the qualified length and rate can be in-
creased by 4.7 km and 48. 05% with the decrease of surface runoff velocity. Moreover, surface runoff velocity has a significant
influence on the volume of accumulated water. When the surface runoff velocity decreases,the peak value of accumulated water
volume becomes smaller,and the delay of peak time is longer. The reduction effect of accumulated water is weakened with the
increase of rainfall return period. With the decrease of surface runoff velocity, the peak value of total accumulated water can be
reduced by 2 750 m® at most,and the peak time can be delayed by 56 min at most. Meanwhile, under the 24-hourly design rain-
fall, the area of low-risk and high-risk areas decreases largely as the surface runoff velocity decreases. With the decrease of sur-
face runoff velocity, the areas of low-risk and high-risk areas can be reduced by 1. 64X 10" m* and 8. 37 X 10! m?, respectively,
while the area of a medium-risk area changes irregularly.

The main conclusions are as follows: The surface runoff velocity has a significant impact on urban flood inundation. It af-
fects the degree of urban flood inundation by changing the drainage load of the pipeline, the amount of ponding,and the area of
the risk area. Overall, the decrease of surface runoff velocity, the harm of urban flood inundation is smaller. The relevant conclu-
sions can provide decision-making references for relevant workers.

Key words: urban flood inundation; surface runoff velocity; MIKE coupled model; return period;urban flood risk
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