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Impact of Topological Structure on Waterlogging Resilience of Storm Sewer
Network
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China; 2. School of Civil Engineering , Tianjin University , Tianjin 300350, China)

Abstract: The performance of urban storm sewer network system has been significantly impacted
by the acceleration of urbanization and climate change, leading to frequent urban waterlogging. The
topological structure is a fundamental characteristic of storm sewer network system, and any changes to it
will inevitably impact the system’s performance. Resilience serves as an important indicator for evaluating
the performance of the storm sewer network system. Currently, the impact of different topological
structures on the system’ s waterlogging resilience remains unclear. This paper quantitatively expressed
the storm sewer network characteristics in Pingshan, Shenzhen by utilizing SWMM, graph theory and
topological structure analysis methods, and determined the key node locations and system grid degree, so
as to analyze the impact and further explore the methods for optimizing pipe network topology. Introducing
the loop by adding new pipelines realized the upgrading of the pipe network, thereby improving the
system s resilience. The addition of pipelines at nodes with high comprehensive centrality (I3) maximized

the resilience of the storm sewer network system. In class 13, the grid degree was increased from 10% to
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20%, resulting in a 6.57% improvement in the system s resilience.

storm sewer network;
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Fig.2 Example diagram of a simplified storm sewer

network
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Fig.3 Building diagram of storm sewer network system

with different topologies layout
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Fig.5 Observed rainfall on July 21, 2021
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Tab.2 Result Table of model parameter values

S8 HUH T4
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Tab.3 Waterlogging simulation results of current

3
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storm sewer network
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