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When a new pathogen emerges, human mobility poses a significant chal-
lenge for public health authorities, who must act swiftly to contain its spread
while preserving social and economic stability. Although mobility is a key
driver of disease transmission, it also offers critical insights into population
behavior that can help to understand and mitigate outbreaks. Despite its im-
portance, the role of actual mobility patterns in driving or containing disease
transmission has received relatively less attention. To address this limita-
tion, we investigated the impact of network structure and human mobility
on disease spread within a metapopulation and derived epidemic thresh-
old formulas that consider mobility. We implemented simplified analogs of
real-world networks, such as stars and cycles, and obtained classes of net-
works with the same epidemic threshold formula. However, incorporating
such human mobility data into metapopulation models remains elusive, lim-
iting their effectiveness in enhancing pandemic preparedness. Here, we in-
corporated cellphone mobility data into a simple, robust, and interpretable
epidemic modeling platform within a metapopulation framework, enabling
it to produce realistic synthetic simulations of disease spread. Using daily
county-level travel networks across all 50 (fifty) U.S. states, we simulated var-
ious outbreak and intervention scenarios, capturing more nuanced epidemic
dynamics than traditional models. We anticipate that our modeling frame-
work, informed by cellphone mobility data, will yield actionable insights at
the county level, which will help public health agencies design targeted and
cost-effective strategies for future pandemics.
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