
Data Assimilation to Reconstruct Spreading of COVID-19

How did COVID-19 spread across counties in the US in the summer of 2020, when the country
was mostly in a lockdown? A team at the University of Wisconsin-Madison collected public
health data along with foot traffic data to reconstruct the pattern of spread in Milwaukee County
and Dane County, the two largest counties in their state.

Their study revealed that the evolution of the epidemic on the county level depended crucially
on the heterogeneities within a population. Geographic, socioeconomic, and cultural variations
all played significant roles. The study investigated associations between the spread of the virus
and business foot traffic, race and ethnicity, and age structure. In Dane County, which includes
the college town of Madison, the most important heterogeneity is the age structure, while in the
large urban area of Milwaukee County, racial and ethnic heterogeneity becomes a more
significant factor in the spread of the virus.

Two machine learning techniques were used for the study: Spatial clustering based on
origin-to-destination traffic flow and data assimilation constructed on a human mobility
flow-augmented stochastic epidemic compartmental model. The former divided the county into
(mostly connected) subregions and identified the segregation, while the latter recovered the
historical virus transmission rate within each subregion.
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