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The need to model the spatial spread of epidemics on networks under
uncertain data

Standard compartmental epidemiological models represent the spread of viruses only with
respect to the temporal evolution of the infection among the population. However, the impor-
tance of the spatial component is being increasingly recognized, especially when there is a need
to consider spatially heterogeneous interventions, as it is happening now with SARS-CoV-2.
To permit an e�ective design of con�nement strategies, we introduce hyperbolic transport
models for the propagation of an epidemic phenomenon described by the spatial movement
and interaction of a population of commuters moving on an extra-urban scale and of non-
commuters acting only over an urban scale. The spatial domain is structured on networks, in
which nodes identify cities of interest and arcs represent common mobility paths. Moreover,
since data of the spread of epidemics are generally highly heterogeneous and a�ected by a
great deal of uncertainty, we choose to transmit statistical information to the problem, related
to random input parameters such as the initial amount of infected people. The resulting model
is solved numerically through a suitable stochastic collocation �nite volume method. Several
numerical tests con�rm the ability of the model to correctly describe the spread of an epi-
demic, including an application to the initial spread of COVID-19 in Lombardia Region, Italy.
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Zaragoza. Her research is mainly focused on applied mathematics, numerical analysis, math-
ematical and computational modeling in the �elds of biomathematics and �uid dynamics.
Currently, she is conducting research on uncertainty quanti�cation methods for hyperbolic
balance laws on networks.
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