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Reconstruction of COVID-19 Epidemic in Japan Using a Meta-population
Model and Evaluation of Its Expressibility
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COVID-19 epidemic in Japan has been droved mainly in Tokyo and other metropoli-
tan areas. Small outbreaks observed in the rest of region will not be well described by a
mathematical model unless the mobility of people is taken into consideration.

This study aims to evaluate the expressibility of the meta-population against the
COVID-19 epidemic over Japan’s prefectures. For this purpose, we have carried out the
state estimation using data assimilation and evaluated the short-term prediction errors.
A key issue in employment of this model is configuration of a large number of parame-
ters, that is, the effective reproduction number in each prefecture. Since the transmission
chains are not sustained in many local areas, it is hard to integrate the estimation into
the data assimilation procedure in the view of identifiability. For this reason, we have
incorporated a simplified local outbreak model. We discuss a limitation involved by this
secondary model. As a demonstration of the utilization of the constructed predictor, we
also have assessed the size and frequency of small outbreaks induced by importation from
other areas.

Key words: Metapopulation model, COVID-19, importation risk, data assimilation.



