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in increasingly severe urban waterlogging issues, leading to a significant rise in drainage pressure within urban pipe networks. It
is of utmost importance to promptly assess the operational status of these pipe networks. [ Methods ] The flood process analysis
mechanism model of the Wenchong drainage system in Huangpu District, Guangzhou, was established based on the SWMM model
to determine the hydraulic capacity of pipeline sections under different rainfall scenarios. Subsequently, a data model
incorporating both single-well and multi-well computing models was developed to predict the hydraulic capacity of urban pipe
sections, with careful selection of the most suitable data model. Finally, an evaluation of operational risk for the urban pipe
network was conducted using an improved analytic hierarchy process and comprehensive risk index method. [ Results ] The results
show that; (1) The decision tree model based on the multi-well calculation mode has the highest accuracy, with an RMSE of
0. 077 and a MAE of 0. 030, and the single-well calculation time is 600, 000 times faster than the SWMM model. (2) In the
area where sensitive points are concentrated, social factors exert the most significant influence on the operational risk of the pipe
network, with a weightage of 0. 72. In contrast, in the area where sensitive points are not concentrated, economic factors play a
dominant role in determining the operational risk of the pipe network, carrying a weightage of 0. 68. [ Conclusion ] The decision
tree model based on the multi-well calculation mode can meet the precision and timeliness requirements for urban flood emergency
response. The risk of pipe network operation varies across different areas of the city, necessitating the proposal of improvement
measures tailored to local conditions.
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Table 3  Results of simulation precision indexes of

2.1

six rainfall processes

7R NSE RMSE MAE
2021-06-21 0. 826 0. 076 0.045
2021-09-16 0. 868 0. 074 0. 057
2022-06-07 0.793 0. 024 0.017
2022-08-10 0.819 0.048 0. 037
2023-04-01 0. 894 0. 036 0.031
2023-04-19 0.762 0.015 0.011

H I 6 FIZR 3 A1, 751K i BT 45 SR 1 51
PRef B A —5, @A 8] NSE ¥R T 0.75,
RMSE . MAE ¥J/NF0.15, f5A TRMEEER, K&
KSHR BRI 4 5,

2.2 BEERFHEMNLERSH
2.2.1 FmHE 5

YERE RMSE F1 MAE W3-/~ $0 00 ik 8 B 70 19 B Tl
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PGSR, SR 7 Fis, AR T
MR 5 frsl,
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Table 4 Reference values and calibration values of uncertainty parameters

ARG &4 B H0oofr Z A HILATE FEH
B iR TAARE R0 NImperve ) 0.01 ~0.05 0.03 0.0116
B R HLRE 40 Nperv) 0.05 ~0.8 0.08 0.05
A& ifE L E 7K ( DImperv) mm 0~3 2 2
FHILKIX BBEEHE K (Dperv) mm 2~10 3 3.11
TR Z L ( Decay) d! 0~7 4 3
e KRB (MaxRate) mm/h 10 ~ 100 75 70
/N A B2 ( MinRate ) mm/h 0~10 5 4.68
K& M B BLI RS 2220 ( Manning) 0.011~0. 024 0.015 0.013
F®5 AREEBRTNLER
Table 5  Accuracy results of different models of single-day multi-well method
2 m LA BAHLELA LRk AT PSR AR A
- AR ZI R AR ZIF R AR ZIT AR
RMSE 0.192 0.117 0.276 0.276 0. 096 0. 077
MAE 0. 082 0. 034 0.172 0. 142 0.031 0. 030
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Fig. 6 Check the comparison between the simulated process line and the measured results
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Fig. Fig. 7 Prediction field accuracy plots for each model on all test sets
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Table 6 The runtime of different models is compared

e X B T LT
[T EiyN SHIET /s BT s /1
SWMM ###4 164 880 240

LR | 2B | 0.040 53 | 0.000 058 993 | 4 000 000

PUBEES | et aiat | 3.547 81 | 0.005 164 203 | 48 000

e pme | 25 | 0.988 93 | 0.001 439 493 | 171 429

AL | B | 0.31977 | 0.000 465 464 | 515 614

vesiht | Z2ITER | 0.244 98 | 0.000 356 594 | 600 000
B | R | 0.006 63 | 0.000 009 652 |24 000 000
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Fig. 8 Rainfall process on March 26, 2022
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Table 7 €10 index results of pipe segment in sensitive points gathering area
% WKl 10 11 | €221 | C242 | C384 | C442 | C449 | C453 | CA61 | C462 | C463 | C464 | C465 | CA6T | C469 | C4T1 | CAT3 | C476 | €507 | €597 | €598 | €599
C10 | 0.72/0.86 [ 0.92 10.89 | 0.13 | 0.55 | 0.58 [ 0.67 | 0.58 | 0.47 | 0.47 | 0.43 | 0.41 | 0.28 | 0.33 {0.17 | 0.39 | 0.42 | 0.65 | 0.65 | 0.67 | 0.68
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Table 8 €10 index results of pipe segment in non-gathering area of sensitive points
%4 W o] CcC1 C10 C11 Cl11 C116 C122 C18 c27 €28 C29 C30 C31 c316 €99
C10 0.85 0.83 0.77 0.75 0.75 0.71 0.63 0. 69 0.71 0.62 0. 66 0.59 0.67 0.13 0.17
0.6 4 0.6 3
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Fig. 10 Indicator weight result graph
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