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Fig. 1 Research framework
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Fig. 3 Trends of input risk (Riski,.) on the day of epidemics in prefecture-level cities in Guangdong Province
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Fig. 5 Spatial distribution of cumulative input risk (Riski,.) at prefecture-level cities in Guangdong Province
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Fig. 6 Spatiotemporal distribution of diffusion risk coefficients in cities across Guangdong
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Fig. 7 Daily diffusion risk (Riskup.i) of prefecture-level cities across Guangdong Province
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Spatio-temporal analysis of COVID-19 epidemic risk in
Guangdong Province based on population migration
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Abstract: Population migration, especially population input from epidemic area, is a key
source of the risk related to the COVID- 19 epidemic. Taking Guangdong Province as an
example, this paper utilizes big data on population migration and the geospatial analysis
technique to develop a model to conduct spatiotemporal analysis of COVID-19 risk. The model
considers the risk differences among the source cities of population migration as well as the
heterogeneity in the socioeconomic characteristics of the destination cities. It further
incorporates a time- lag process based on the time distribution of the onset of the imported
cases. The model can predict the evolutional trend and spatial distribution of the COVID-19
risk for a certain time period in the future and support the future planning and targeted
prevention measures. The research findings indicate that: (1) The COVID- 19 epidemic in
Guangdong reached a inflection point on January 29, 2020, and then it showed a gradual
decline. (2) Based on the time-lag analysis of the onset of the imported cases, there is a time
interval between the case importation and the illness onset, and the cases with an interval of 1-
14 days account for a high proportion. (3) There are obvious spatial differences in the risk of
epidemics, based on their imported risk, susceptibility risk, and risk resisting ability. (4) The
connection and the scale of population migration as well as the transportation and location
factors of the cities in Guangdong's prefecture- level cities and the source regions of the
epidemic, all have significant impacts on the risk classification of the cities in the province. The
first-tier cities such as Shenzhen and Guangzhou are the high-risk areas. The cities in the Pearl
River Delta that are adjacent to Shenzhen and Guangzhou, including Dongguan, Foshan,
Huizhou, Zhuhai and Zhongshan, are the medium- risk cities. The eastern, northern, and
western parts of Guangdong, which are outside the metropolitan areas of the Pearl River Delta,
are classed into low-risk areas. Therefore, the government should take targeted prevention and
control measures in different regions based on local conditions and risk classification so as to
ensure people's daily life and wellbeing to the greatest possible extent.

Keywords: population migration; COVID- 19; epidemic risk; time delay process;
spatiotemporal analysis



