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Network theory serves as a powerful tool in the study of complex systems. One of the areas where network science has been extremely successful is the spreading of human infectious diseases. Spatial spread of human infectious diseases is mediated by mobility fluxes. Human mobility data can be represented by a network of locations that are coupled by exchanges of individuals. The mobility networks increasingly becoming available at different geographic and time scales display large heterogeneities both in the number of connections of each location and in the number of individuals moving along each connection. These network properties have important consequences for dynamical processes (e.g., infectious disease spread) taking place on top of them, altering the system’s behavior qualitatively.

In this talk we will introduce the GLEaM (GLobal Epidemic and Mobility) computational model developed based on metapopulation approach and network theory. We will discuss the role of data-driven mathematical models and computational tools in guiding public health policies by considering the 2009 H1N1 influenza pandemic experience. We will then pay a particular attention to the ineffectiveness of travel restrictions in pandemic situations by deriving the conditions for global epidemic invasion. We will conclude by outlining the other research areas where we believe we will make significant contributions.
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