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Abstract

To address the shortcomings of the traditional grid zoning method in urban underground pipe
network survey work, in this paper, we propose a community discovery-based zoning method
based on the study of water supply networks. First, we analyze the spatial distribution characte-
ristics of the pipe network, construct the dual graph model of the pipe network, and extract the
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backbone network of the pipe network by a trimming algorithm. Then, based on the community
discovery algorithm, we iteratively generate the smallest partition unit of the pipe network. Fi-
nally, with the constraint of the length of the pipe network, the community subgroups are merged
to form an effective pipe network zoning. The experimental results show that the zoning method
based on complex networks proposed in this paper ensures the integrity of the pipeline entities
and the community structure of the overall pipeline network, which can effectively support the
actual work of the pipeline network survey.
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Figure 1. Pipe network data model: (a) Pipe network vector data model; (b) Vector dual graph model of pipe network
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Figure 2. Community aggregation process
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Figure 3. (a) Study area; (b) Minimum zoning unit distribution
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Figure 4. Comparison of partition results: (a) Proposed method; (b) Traditional grid zoning
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