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Resilience assessment of subway crowd stampede accidents

based on SD and MEE model

WANG Qiquan, FENG Weixiang, YANG Songli
(School of Safety Engineering,China University of Labor Relations, Beijing 100048, China)

Abstract ; In order to further prevent subway crowd stampede accidents and improve the safety
management of metro stations, a metro crowd stampede resilience concept was proposed based on resilience
theory. Centered on absorption capacity, resistance capacity, recovery capacity, and adaptation capacity,
the developmental stages of metro crowd stampede resilience were analyzed, and a resilience evaluation
index system was constructed by identifying core influencing factors related to crowd density. By integrating
SD with MEE model, a metro crowd stampede resilience evaluation model was developed. This model was
then applied to analyze the Beijing Xizhimen Metro Station. Results show that the model overcomes the
limitation of traditional static evaluation models in depicting the dynamic evolution of the metro system’s
resilience capacity over time, enabling a quantitative assessment of dynamic resilience changes. The
overall resilience level of Xizhimen Station is Grade II ( relatively high resilience ). However, due to

delays in real-time monitoring and insufficient emergency response, it drops to Grade III ( moderate
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resilience ) during morning peak hours, with adaptability constrained by the low coverage rate of intelligent

systems.
Keywords: system dynamics ( SD) ;
stampede accidents;
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Table 3 Correlation degree of secondary indicators for

absorption . resistance,recoveryand adaptation capacity

WSS | N1 N2 N3 N4 N5
K(C,) | -0.331 | 0.017 |=0.009 | -0.339 | -0.504
K(C,) | -0.418 | -0.137 | 0.283 | -0.287 | -0.491
K(Cy) | -0.194 | 0.317 | -0.341 | -0.561 | -0.671
K(C,) | -0.190 | 0.306 | -0.347 | -0.565 | -0. 674
K(Cs) | -0.137 | 0.189 | -0.406 | —0. 604 | -0.703
K(Cg) | -0.269 | 0.416 | -0.208 | —0.472 | -0. 604
K(C,) | -0.364 | -0.125 | 0.334 | -0.222 | -0.416
K(Cg) | -0.260 | 0.350 | -0.159 | -0.422 | -0. 560
K(Cy) | -0.349 | —0.067 | 0.155 | —-0.282 | -0. 461
K(Cy) | -0.273 | 0.400 | -0.200 | —0.467 | -0. 600
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K(Cy) | -0.455 | —0.402 | -0.337 | —=0.256 | 0.131
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Fig.5 Dynamic correlation heatmap of absorption capacity indicators
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