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Spatiotemporal distribution pattern of the COVID- 19 epidemic and geographical

detection
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Kunming University of Science and Techonology, Kunming 650093, China

Abstract; The epidemic has rapidly spread across China since the outbreak of the novel coronavirus disease 2019 (COVID-
19) in Wuhan, Hubei province in December 2019. Urban agglomerations are not only the main spatial organization forms of
China’s new urbanization but also interconnected urban networks that gather a considerable number of cities of different
natures, types, and scales. Urban agglomerations with relatively high degrees of economic development, large population
densities, and developed transportation are key regions associated with the spread of the epidemic. In these regions, cross—
regional infection risk is high, and joint prevention and control is difficult. This article takes the urban agglomerations in the
epidemic—intensive area as its research object. It focuses on the key urban agglomerations through kernel density analysis;
measures the number, population migration, and spatial distribution of the epidemic from multi—spatial scales; uses spatial
autocorrelation to analyze the distribution characteristics of the epidemic; and uses the geographic detector method to
objectively measure the leading factors of the epidemic in urban agglomerations. The aim of these analyses is to excavate the

relevant dominant factors from the landscape pattern to provide scientific basis and ideas for ecological and safe spatial
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planning and governance. Results show that (D the high—kernel density areas of the number of infection cases nationwide is
spatially coupled with the four urban agglomerations. The number of confirmed cases in the first core city accounts for a high
proportion in the urban agglomerations, and the spread and distribution of the epidemic typically radiates outward from the
core city. The outflow of people in Hubei has a certain impact on the epidemic situation in the inflowing area. (2) There are
significant spatial agglomeration characteristics in the number of infection cases and the growth rate of infections nationwide.
The spatial agglomeration of the number of infections within the urban agglomerations has gradually weakened from the
Middle Yangize urban agglomeration to other urban agglomerations. 3 The geographic detector reveals that the population
density, urban and rural construction, transportation, health, science and technology, and ecological green space are the
dominant factors in the spread of the epidemic, and the combined effect produced by the intersecting factors can increase
the explanatory power. @ The landscape pattern of ecological and construction land have strong ability to explain the

epidemic; aggregation of construction land and extension of ecological land are main factors.

Key Words: Urban agglomeration; COVID- 19 ( Corona Virus Disease 2019 ); spatial autocorrelation; geographical

detector; landscape pattern
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Table 2 The Moran's I index analysis value of COVID-19 cases and increase rate of nationwide and four urban agglomerations
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Fig.6 Detection results of epidemic spatial differentiation influencing factors (¢ statistic)
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Table 3 The dominant interactions between two covariates (g value)

v g B
i ERIIRT WPl EFREET B g (H
. ominant interaction q value of Dominant interaction .
Urban agglomerations q value of increase rate
factor number of cases factor
UL R LA NI el St 0.9246 BRI B N L AL 0.9956
] H B 37 F 5N B
ALl o A ;imﬁ%uﬁmAﬂA@ 0.9668 TBANE N &Rz 0.9398
22 i \ 2R 3 5
K= AT INEE TaRtUR IR 0.9477 ggku&ﬁwvgx@g 0.9215
BR= i AN BTIEIE EE N AL B 0.9626 22 AP NS0 0.9610

3.4.3 S S EERH SIS SRR 53T
SR T 2 ) — L (R A T 110 S T AL B TR R R A RE 1 ST A O T R R A 2
Mo [ AL 1 S A 5 M BT 7 3 ZE DRI b 2245 20 8 B0, O 1 R AAZ 48 3l i R ) b ) SO0 S
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Table 4 The ¢ values of the landscape pattern index of construction land and ecological land

FEBHIH TS SRR AR ¢ (B PEZS MO R BRI ¢ (6
J[’?l—:ﬁﬁ ¢ values of landscape pattern index of construction land ¢ values of landscape pattern index of ecological land
o N kR N KR
agglomerations
Al PLADJ COHESION Al PLADJ COHESION SHDI ~ CONTAG I SHDI  CONTAG I

TR R 0.9282 0.9296 0.9336 0.5198 0.5700 0.7176 0.7022 0.9219 0.9369 0.7410 0.7477 0.8748
IR Qe 0.1735 0.2646 0.2836 0.1070 0.1467 0.4495 0.4175 0.9124 0.5346 0.2884 0.5672 0.6432
K=yl 0.4901 0.5647 0.4628 0.4361 0.3568 0.4333 0.4577 0.9069 0.8863 0.4075 0.4984 0.6835
k= fdtiiE 0.5518 0.5518 0.2665 0.4617 0.3899 0.2576 0.6058 0.7390 0.9226 0.4817 0.6871 0.7527

AL BAEREEEL, Aggregation Index; PLAD] : AL H 43 LE , Percentage of Like Adjacencies; COHESION ; & {Ath: BEHLEE SR B , Patch Cohesion Index; SHDI ¢ Z4f
PEFE4U, Shannon's Diversity Index; CONTAG . & JEJ | Contagion Index; IJ1. 57 5F 545 %K, Interspersion Juxtaposition Index
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Fig.7 Schematic diagram of epidemic quantity statistics and landscape pattern index in urban agglomerations
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