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Abstract: The drainage network is an important component of urban infrastructure, and its safe
operation plays a crucial role in ensuring sustainable urban development. The rapid urbanization in China
is placing increasing operational pressure on drainage network systems, thereby heightening the demand
for effective risk assessment and prediction. In order to improve the operation and management level of
drainage pipe networks, explore new quality productivity, fully develop and utilize data resources,
enhance risk management and governance capabilities, a risk assessment and prediction system driven by
data and models for urban drainage pipe networks is proposed. By integrating advanced technologies such
as the Internet of Things, big data analysis, and model simulation, we collect and integrate information on
pipeline parameters, operating status, defect conditions, and surrounding environment. Machine learning
models are constructed and trained to accurately identify key factors influencing pipeline risks, predict
potential risks, and compare and evaluate management strategies. The research results indicate that the
application of this system has achieved real-time monitoring and risk prediction of the operational status
of the drainage network. The accuracy of the low-risk prediction model can reach 94.6%, providing strong

support for implementing preventive maintenance and adjusting operation strategies, reducing the
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probability of risk events, and informing the optimization of urban drainage networks.
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Tab.5 Proportion of outsourcing service fees to the

main business cost %
S j‘»y’tﬁﬁ %fﬁ f’ﬁ?’} iﬁﬂ/ﬁ 2t
WA RIS [ e I ol
20204E | 9.01 1720 | 1220 | 7.50 | 45.91
20214E | 7.58 1560 | 1550 | 5.50 | 44.18
20224 | 0.00 1050 | 18.10 | 4.00 32.60
20234 | 0.00 8.50 21.50 | 1.00 31.00
20244 | 0.00 6.65 22.80 | 0.50 29.95
EME | -9.01 | -10.55 | 10.60 | -7.00 | -15.96
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Tab.6 Main business quality and efficiency improvement

from 2020 to 2024 %

5 NN | AEE | KA | RS
iR | ORBER | EHER | BHEX

2020 4F 65.00 58.90 25.30 39.50
2021 4F 72.89 62.40 52.40 64.50
2022 4F 89.50 65.20 69.40 72.30
2023 4 95.50 72.50 75.90 85.50
2024 4F 99.90 81.10 85.50 90.10
AR EHH 34.90 22.20 60.20 50.60
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