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Abstract

Based on the data of cold chain logistics enterprises in Hunan Province from 2013 to 2023, the
spatial and temporal evolution characteristics of cold chain logistics enterprises in Hunan Prov-
ince were discussed by using kernel density analysis and standard deviation ellipse. The findings
are as follows: 1) The increase rate of cold chain logistics enterprises in Hunan Province gradually
slows down after the rapid development stage. 2) The distribution of cold chain logistics enter-
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prises in Hunan Province is uneven spatially, and cold chain enterprises are mainly distributed in
Changsha City. 3) The distribution pattern of cold chain logistics enterprises in Hunan Province
presents a “north (slightly east) - south (slightly west)”, with the average center moving southwest
from the south of Changsha City to the north of Xiangtan City. The Hunan government should streng-
then the leading role of cold chain logistics in Changsha, promote the development of cold chain
logistics in other regions, strengthen the strategic cooperation between cold chain enterprises, and
balance the uneven distribution of cold chain logistics enterprises in Hunan through technology
and talent sharing.
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Figure 1. The newly added number of cold chain logistics enterprises in Hunan Province from 2013 to 2023
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Table 1. Number of cold chain logistics enterprises in some cities of Hunan Province in 2013, 2018 and 2023
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Table 2. Changes of nearest neighbor index of cold chain logistics enterprises in Hunan Province
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Figure 2. Evolution of kernel density of cold chain logistics enterprises in Hunan Province from 2013 to 2023
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Figure 3. Standard deviation ellipse of cold chain logistics enterprises in Hunan Province from 2013 to 2023
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