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Research on The Evolution Pattern of Water Accumulation Risk in Subway
Stations under Extreme Rainfall Conditions and Optimization of Emergency
Evacuation Routes

Zhang Jie
CCCC (Tianjin) Rail Transit Operation and Management Co., Ltd., Tianjin 300000

Abstract : Against the backdrop of frequent extreme rainfall events, waterlogging accidents in subway stations
can easily lead to casualties and operational disruptions, making the study of their risk evolution
patterns and optimization of emergency evacuation routes of significant practical importance. This
paper identifies key influencing factors of waterlogging risks in subway stations through literature
data mining and numerical simulation analysis, divides the risk evolution into four stages: "initiation—
development-outbreak—decline," and constructs a risk assessment model based on water depth and
diffusion speed. Combining the Dijkstra algorithm with personnel evacuation characteristics, it proposes
an emergency evacuation route optimization method that considers waterlogging obstructions and
evacuation capacity constraints, and validates it with a case study of XX Station on Line 2 of a
city's subway system. The results indicate that the slope of station entrances/exits, drainage system
capacity, and the height of water—blocking facilities are core factors affecting waterlogging risks; the
optimized evacuation routes can shorten evacuation time and improve risk avoidance rates.

Keywords : extreme rainfall; subway station; waterlogging risk evolution; emergency evacuation;
route optimization; Dijkstra algorithm
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