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Spatial Distribution Characteristics of Emergency Shelters in
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Abstract: The construction of emergency shelters is important for evaluating urban disaster prevention capabilities.
By collecting and integrating data on emergency shelters in 14 counties and prefectures of Kunming City, seven
variables are selected from four dimensions of population, social, economic and seismic parameters. From the
perspective of spatial differentiation, the geographical detector method is adopted for analyzing the spatial
distribution differences in the number and area of emergency shelters and the relationships between influencing

factors. The results show that GDP, the number of emergency shelters, population size, population density,
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peak ground acceleration (PGA), public budget expenditure and the independence of earthquake prevention and
disaster mitigation institutions serve as the seven influencing factors for the area distribution of emergency shelters ,
with the greatest significance of GDP, followed by the number of emergency shelters, population density,
population size, PGA, public budget expenditure and the independence of earthquake prevention and disaster
mitigation institutions in sequence. According to the detection analysis of interaction factors, the interaction effect
between any two of these seven influencing factors is greater than the effect of a single factor, indicating that the
spatial distribution of emergency shelter area in Kunming is the result of multiple factors. The strongest interaction
between GDP, population size, population density, and the number of shelters indicates that GDP, the number
of emergency shelters and population density are the most important influencing factors for the area of emergency
shelters. Since the emergency shelter area in Kunming is not yet proportional to its population, the most important

way to meet the standard of emergency shelter area in the future is to improve the level of local economic

development as soon as possible.

Keywords: Emergency shelter; Spatial heterogeneity; Influencing factor; Geographical detector
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Fig.3 Spatial distribution of seven influencing factors in each county of Kunming City in 2021
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Table 2 Factor detection results

ZH HEAE 4L MU, HbFRShUEE IR ACEET  AEE AEEHCH GDP(f4oT)
qfa 0.5668 0.1338 0.2228 0.2518 0.4763 0.1475 0.6730
pfE 0.2775 0.2337 0.6976 0.3179 0.4141 0.8431 0.1461
#3 REHIERAKRMER
Table 3 Interaction detection table
24 BEMETECE: PRI, MRS ADRET AR%E AJEESE ebP(eIt)
I~ E 0.5668
IR VA 0.5986 0.1338
Hbu R W 3 0.6100 0.3591 0.2228
N SR 0.9980 0.6967 0.9927 0.2518
UNEE: s 0.9985 0.5538 0.5561 0.9592 0.4763
AL 0.9896 0.9827 0.9931 0.5125 0.9960 0.1475
GDP(fZt) 0.9995 0.6976 0.9928 0.6964 0.9956 0.9915 0.6731
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