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Abstract

Evacuation and rescue in subway flooding scenarios have become key concerns in the field of urban
public safety management. This study is based on the AnyLogic simulation platform and takes the
Jihuying subway station in Taiyuan as a case study. Considering the spread of flooding, heterogene-
ous pedestrian characteristics, survivability dynamics, and the response behavior of rescuers, a
multi-factor coupled simulation model for flood evacuation and rescue in subway environments is
developed. Numerical simulations are conducted to analyze the impact of rescuers’ arrival time,
number of rescues and pedestrian density on evacuation efficiency and individual survivability. Re-
sults indicate that, under heavy rainfall leading to rapid subway flooding, the number and timely
arrival of rescuers are critical to improving individual survival and overall evacuation performance.
Furthermore, while moderate pedestrian density facilitates orderly evacuation, excessive density
tends to cause congestion, prolong evacuation time, and increase the difficulty of rescue operations.
Elderly individuals, due to their lower initial survivability quality value, are more likely to enter a
state of limited mobility and therefore should be prioritized as rescue targets. The research results
will provide theoretical guidance for optimizing emergency response strategies, and offer new in-
sights into heterogeneous agent behavior modeling and multi-agent interactions in disaster envi-
ronments.
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Figure 1. 3D visualization of the subway station
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Figure 2. Pedestrian flow paths on the concourse level of the subway station
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Figure 3. Rescue simulation evolutionary pattern, where fallen pedestrians represent individuals requiring
assistance and black-colored agents carrying others represent active rescuers
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Figure 4. Simulation model flow char
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Table 1. Parameter values for pedestrians
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Figure 5. Pedestrian state chart
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Figure 6. Rescuer state chart
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Figure 7. Flood system dynamics diagram
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Figure 8. Diagram of pedestrian states classified by survivability values
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Figure 9. Changing curve of evacuated pedestrian quantities over time under rescue and no-rescue scenarios
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Figure 10. Changing curves of the percentage of evacuated and rescued
pedestrians over time under different pedestrian densities
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Figure 11. Changing curves of unrescued pedestrians and survivability values of elderly
and adult pedestrians over time under different scenarios
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Figure 12. Changing curve of unrescued individuals over time under
different numbers of rescuers
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