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Abstract

To scientifically quantify the developmentlevel of urban emergency logistics and identify regional
capacity deficiencies, this paper constructs a comprehensive evaluation system with 21 tertiary
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indicators from four dimensions: multi-agent collaboration, logistics facility support, regional eco-
nomic support and information response, based on the panel data of 31 provincial-level adminis-
trative regions in China in 2023. The entropy weight method is adopted to calculate the weight of
each indicator and obtain the comprehensive score of emergency logistics of each province. Kernel
density estimation is used to reveal the overall and spatial differentiation characteristics of national
emergency logistics capacity. K-means clustering classifies all provinces into four types: high-level,
medium-developing, weak and structurally unbalanced. The grey correlation model is further applied
to identify core driving factors. The study shows that national emergency logistics presents a pat-
tern of “stronger eastern regions and weaker western regions”. Guangdong ranks first in compre-
hensive capacity, while Beijing belongs to medium-developed cities. IT practitioners, health techni-
cians, scale of social organizations and per capita economic level are the key factors affecting emer-
gency logistics capacity. Accordingly, optimization paths such as talent cultivation, multi-stakeholder
collaboration and balanced regional resource allocation are proposed, which provide quantitative
support and decision-making reference for all regions to improve emergency logistics systems and
urban disaster resilience.
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Table 1. Emergency logistics capability evaluation system
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Table 2. Summary of weight calculation results using the entropy method
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Table 3. Summary of the proportion of each indicator
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Table 4. Comprehensive score of emergency logistics capabilities
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Figure 1. Kernel density diagram
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Table 5. List of initial cluster centers
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Table 6. List of Final cluster centers
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Table 7. List of classification of cities into categories A and B
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Figure 2. Grey correlation diagram
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