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Abstract: As rainfall continues to intensify and urbanization rapidly advances, urban flooding has become a widely
concerned urban governance challenge globally. In this context, resilient cities have emerged as a crucial concept guiding
urban construction and infrastructure maintenance. Focusing on the dynamic coupling between the health status of urban
drainage networks and the evolution process of rainfall-induced waterlogging, this study quantitatively analyzes the impact
of drainage network defects on the waterlogging resilience within local urban areas by combining InfoWorks ICM simulation
with the entropy weight method. The research findings indicate that: (1) After incorporating network defects as an important
factor into the waterlogging resilience index system, the weight of the pressure layer increases significantly from 0.206 0 to
0.402 1, making it the dominant criterion layer. Specifically, the weights of network blockage count and network fracture
count are 0.162 0 and 0.067 3, respectively, serving as core negative indicators, contributing 22.93% to the overall weight.
Evidently, drainage network defects are a significant cause of urban waterlogging; (2) The waterlogging resilience index is
positively correlated with the health status of regional drainage networks, meaning that the lower the degree of network
defects, the higher the waterlogging resilience index, indicating a higher level of resilience to waterlogging in the area.
(3) For waterlogging prevention and control in areas with different resilience levels, differentiated resilience enhancement
strategies are proposed. High-resilience areas should prioritize refined routine operation and maintenance; medium-resilience
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areas should focus on network defect repair and rainwater-sewage diversion renovation; low-resilience areas should

undertake ecological renovation to fundamentally enhance regional flood storage capacity. The evaluation method

established in this study can lay a foundation for resilience assessment in similar areas and provide a basis for more scientific

urban planning, pipe network renovation, and emergency response decision-making for waterlogging.

Keywords: Urban flood resilience; pipeline defects; infoWorks ICM; entropy weight method; resilience indicators
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Fig. 1 Three-dimensional schematic diagram of pipe
network disease
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Fig. 2 Schematic diagram of the elevation of the study area and the geographical location of the research point
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Note:Figure (a) represents pipeline collapse; Figure (b) represents pipeline blockage; Figure (c) represents pipe rupture.
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Note:Figure (a) represents pre-calibration accuracy; figure (b) represents calibrated accuracy.
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in the figure is the overflowing well, and the light blue range is the flooding range.
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Figure (d) representative of the pipeline rupture at the research site caused the inspection well to overflow, in August 2025.
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Fig. 10 Comparison of simulation results of pipeline defect on Jiwei Road
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Note:Figure (a) represents flood elevation; Figure (b) represents the overcurrent flow; Figure (c) represents the depth of water
accumulation; Figure (d) represents an on-site photo of the road flooding caused by pipeline blockage at the research site in August 2025.

FEbR AL BE TSR AP S XSS 3.3 (RREIREXEITNIEFNRETELSR

T P L Y, £ 4 DX A P4 HO BT MO SRR T, A FR R B
y,= i (3) o U R = A TR SO B 1L X — %
X, BRLL AN [ SR S 5 R MR AN T X
t=1 N (AN S N X\ \4“ /E\_ i ft A
AT A &R T oA PRI 8 A B G
o , , X o IR XOLE L, O-EBH R X @R R
R AR e BSR4, F B B T R e . \
R N X OTRAIE X @I O, S
T A 3 ) R 5 24 A 4 £y T . .
e e bk o (e o ae g gt e ET X PRI IR B 5 BE A 15 B e 1 BRI SR
Mo THEBTR IR SRR IO B, KA 5 s e B
ySLEIR 1% SR EARN: - =Tl e
AT RIAE, RO ELAN S DB YA F I T K b 3 — 5

T 2T IO SESD @) g, Tl BRI ST O
L RS A R B H U AR R0 T

5 BITARSE d AR 1,5 AR N FTERE AL T RO SKF , B 5 TEE
d HEK T4 S 5 R @ SCFE K R B T

dle_Ef‘ VI/J: mj

. ) mip i, T 2 YO, HEK 5 I 6 5 4 B

FAAERMIR IR E LW B, L

1=



° 592

AR A R 224 (H SRR A R

57 %

AL 2 W0 BN 5 HE K T3 AR s 73 X
G-LWIpEAL Fr X P A 5 L AE 7, e
MR ER S, H 3 5 T =2
ICHIZ D AR AL T 290 X5 20 X @ JU VA

IBZZ1E

o

=2 W RE I TN RN &

Table 2 Evaluation index system of urban waterlogging resilience
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Table 3 Indicator risk leve classification and assignment
- . =1
HENZ TabRZE Risk level
Criterion laye Indicator layer
1 2 3 4
Hh P R /m (22,47) (48,61) (62,76) (77,107)
JE IR (0,0.3) (0.3,0.5) (0.5,0.8) (0.8,1)
Pressure A I 2 <1% >1% >5% >20%
UNEE:; S W R ES S R i R # 2140,
A X Y% (25,35) (35,40) (40,45) >45
R N TR % (15,22) (12,15) <12 >22
Status B X LR 5%/ % KT 30 (25,30) (20,25) (15,20)
N E e 0% >80% (65,80) (50,65) <50%
i 17 NF IR P 8 4 3 2 1
Response B[ B TA/m >50 (25,50) (10,25) (0,10)

T FERR N 0 IR S5 G e N 1 R [ 8 SR 5 9 A3 S AR R b et 2 DX B 0 I8 A B 1 T B e 7

Note: The risk level of population density at the indicator layer is classified based on the results of the population heat map; the flood

prevention information engineering indicators are divided according to the distance from the emergency management department in each area.
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Table 4 Calculation results of evaluation index weights
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TN e HHRZ b2 Eiztan 20| &N
Criterion layer Weight Element layer Indicator layer Indicator impact Weight
J&71 02060 P T i FE/m Tk 0.100 4
Pressure ' NOFES A E/(O7 Akm?) TR 0.105 6
AR T Y km? bIEE 0.089 3
R 0588 4 +H A NESE Tk s 02264
Status ' HARIX SR FH /% B 0.1675
7= NI B 4% 5 16/ ) I 0.105 2
M 137 0905 6 st g Aﬁﬁ%\@@ﬁﬁ/(ﬁ)\) A 0.100 5
Response By A TR Bk 0.105 1
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Table 5 The weighted calculation results of pipeline defect and damage based on the entropy weight method

HE 2 & HRR EiN izt A
Criterion layer Weight Element layer Indicator layer Indicator impact Weight
i ) = FE/m il 0.077 4
JE1 . I R 248 NEL 0.067 3
Pressure 04021 Rl ARSI T 0.162 0
NEE S AT/ AN /km?) TH 0.081 4
AR X TR/ km? T 0.068 9
WA 0368 6 LI I TR Tl 0.174 4
Status ' X ST R % UiR 0.129 1
WA 7= B NI e =4 e/ (O o6/ ) T 0.081
WL s NI R PR () Bk 0.0775
Response 02293 e B B TR Bl 0.081
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Table 6 CRITIC weighting method combined with the weighted calculation results of pipeline defect conditions
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Table 7 Resilience level classification table
FRI X [i1] .
IR ERI PR BE T RFIE
Resilience level ) Recovery ability characteristics
interval
A (05.1) T s A 2, DI B U A A L A 7 g A T I ] P ZE B HEK
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T b L e B e ST e AR e e v s s
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Table 8 Resilience levels of different subareas in the study area
W X3 IX T N BRI AL 348 H ISR
Study area Urban flood resilience index Resilience level
O-EFH# X Qixian Village Area 0.659 8 I
@3 X Wenzhuanggou Area 0.579 8 AR
@ B Ipg4b F IX The Qixian Office Area District 0.4378 A
@FLiA A IX Jiuchugou Area 0.506 2 A
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