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Construction and Application of a Multidimensional Spatiotemporal

GIS Data Model for Drainage Pipe Network Health Diagnosis

FANG Yi
(Jiangxi Nuclear Survey and Design Co. , Ltd. , Jiujiang 332000, China)

Abstract: With the progress of urbanization, the frequency and incidence of defects in drainage pipe
networks are constantly increasing, seriously affecting the health and safety of the urban water environment
and the capacity for flood control and drainage. Accurately and effectively analyzing and evaluating their
health status is an urgent requirement for achieving refined management of drainage pipe networks. Based on
the application background of the drainage pipe network maintenance project in Qidong High—tech Zone, this
paper establishes a multidimensional spatiotemporal GIS data model for health diagnosis, in response to
problems such as fragmented data, weak spatiotemporal correlation, and low accuracy of defect discrimination
in drainage pipe networks. First, multi — source spatiotemporal data, including project — related data,
preprocessed basic geographic data, pipe network ontology, monitoring and sensing data, and inspection and
evaluation data, are integrated. Second, a multidimensional spatiotemporal GIS data model system is designed
according to the concept of “basic support layer—spatiotemporal core layer—health diagnosis layer. ” Finally,
an application system is developed based on the multidimensional spatiotemporal GIS data model and piloted
in the drainage pipe network maintenance project in Qidong High —tech Zone. The results show that the
multidimensional spatiotemporal GIS data model enables integrated management of multi—source data, with
defect discrimination accuracy exceeding 95%. It effectively supports dynamic tracking of defect detection
results and maintenance decision analysis, significantly improving project implementation efficiency and the
refinement level of pipe network management, and providing guidance for the implementation of
similar projects.

Key words: drainage pipe network; health diagnosis; multidimensional spatiotemporal GIS; data model;

refined management; Qidong High—tech Zone
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