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Formation Mechanisms and Prevention Strategies of Urban Waterlogging under Extreme
Precipitation Events
Shujuan Wang
Xinjiang Uygur Autonomous Region Bortala Hydrological Survey Center

[Abstract] This study takes the Bortala Mongolian Autonomous Prefecture (Bortala Prefecture) in the arid
inland region of Northwest China as the research object, systematically analyzes the unique mechanisms by
which extreme precipitation events induce urban waterlogging in this area, and proposes adaptive
comprehensive prevention strategies. Research indicates that extreme precipitation in Bortala Prefecture is
characterized by "short duration, high intensity, strong locality, and obvious record—breaking features." These
characteristics interact with the local arid and semi—arid underlying surface conditions and the imperfect urban
drainage system, exacerbating waterlogging risks through a triple mechanism of "enhanced abruptness of
disaster—inducing factors, high sensitivity of disaster—prone environments, and prominent vulnerability of
disaster—bearing bodies." This paper proposes that prevention strategies in Bortala Prefecture must abandon the
simple replication of models from humid regions in eastern China. Instead, a systematic prevention system
should be constructed, with "planning guidance and risk zoning as the premise, the coordination of
blue—green—gray infrastructure as the framework, intelligent monitoring, early warning, and emergency
management as the neural network, and the cultivation of a societal resilience culture as the foundation."
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