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Detection of Spatial Clusters of Virus Clade Composition of
the 2019 Novel Coronavirus Using Spatial Scan Statistics for Multinomial Data:
Epidemic Trends and Genetic Variations at a Global Scale

Reo Matsumura* and Tomoki Nakaya**

Abstract: The pandemic of coronavirus disease 2019 (COVID-19) has made a huge impact on an
enormous number of people in the world. Detecting spatial clusters of COVID-19 would provide critical
information for better allocation of resources and assuring effective decision-making of public health
actions as the pandemic continues to grow. Spatial scan statistics for multinomial data is a variant of
spatial scan statistics, which is designed for detecting geographical clusters in terms of composition of
multinomial data. In this article, we applied this method to the data of 7 genetic clades of the coronavirus
by country/region obtained from Global Initiative on Sharing All Influenza Data (GISAID) and revealed
the geographic patterns of the different composition of the virus genetic clades at the global scale by
mainly focusing on the early period of the pandemic from January to April 2020.
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