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Abstract: Under the patch environment, this paper conducts research on the effect of migration limitation of the infected
person on the transmission of infectious disease based on the susceptible-infected-susceptible (SIS) model, where the
migration limitation is presented by multilayer network. In addition, the multilayer integrated population dynamic network
is put forward. The sub-population (patch) is represented by the node on the multilayer network, and the links on the
multilayer network represent the migration path between the susceptible nodes patch and the infected nodes patch. The
susceptible nodes and infected nodes walk randomly on the links of the multilayer network. Also, two reaction diffusion
equations are raised as the differential equation of the susceptible nodes and the infected nodes. Their numerical solutions
are calculated, for assessing the infection risk of each patch (node). The research indicates that in a multilayer network, the
migration limitation will lower then density of nodes and contain the infected nodes within the central nodes (sub-population
with the highest value). The density of infected nodes highly relies on the multilayer network structure.
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Fig. 1 Diagram of different three-node network structures
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four-node topology of different two-level networks
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topology of bilayer star map under real parameter environment
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