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Abstract

Urban rail transit, with its high speed, large capacity, and extensive network coverage, has become
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a crucial transportation mode in emergency logistics. This study aims to enhance the efficiency and
responsiveness of emergency logistics by optimizing location strategies and fully leveraging the ad-
vantages of urban rail transit. Considering factors such as construction costs, rail transit time, rail
transport capacity, material storage capacity, and service coverage, we establish a location objec-
tive function with specific rail transit characteristics. The objective is to minimize the construc-
tion costs and delivery time of emergency logistics facilities while maximizing service levels and
satisfaction targets. The model is then solved and optimized using a combined approach of AHP
and NSGA-II methods, integrated with GIS data analysis. Finally, taking Shanghai as a case study,
we verify the practicality and effectiveness of the model and algorithm. The results show that the
optimization of facility point layout by NSGA-II algorithm can realize the comprehensive optimi-
zation of solution time, service coverage increase, facility point cost saving and robustness score,
and the emergency logistics facility point location based on urban rail transit has strong applica-
tion value.
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Table 1. Influencing factors of facility site selection
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Table 2. Data table of sensitivity analysis of parameters of Shanghai emergency facility location model
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Table 3. Shanghai rail transit line and station data
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Figure 1. Density distribution of metro stations in Shanghai rail transit
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Figure 2. Frequency of distribution of the shortest distance of Shanghai metro rail transit
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Table 4. Performance comparison table of Shanghai emergency logistics facility location algorithm
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Figure 3. Shanghai emergency logistics facilities demand point planning and distribution
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Table 5. Comparison table of simulation results of site selection of emergency logistics demand point and facility point in
Shanghai
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Figure 4. The location planning and distribution of emergency logistics facilities based on rail transit in Shanghai
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