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Transportation amongst cities is found as one of the main factors which affect the
outbreak of diseases. To understand the effect of transport-related infection on
disease spread, an SEIRS (Susceptible, Exposed, Infectious, Recovered) epidemic
model for two cities is developed in this research. The threshold value of the model
is derived which is called the basic reproduction number. Stability analysis of the
model shows that the disease—free equilibrium is locally asymptotically stable, if
the basic reproduction number is less than unity. Thus, the disease can be eradi-
cated from the community. On the other hand, if the basic reproduction number is
greater than unity, the endemic equilibrium is locally asymptotically stable. This
means that the disease will persist within the community. Numerical results show
that transportation amongst cities without transport-related infection can bring the
disease from one city to another city. The effect of transport-related infection is ex-
plored. It is found that transport-related infection intensifies the disease spread if
infectious diseases break out to cause an endemic situation in each city, in the sense
that, the number of patients increase. Moreover, the developed model is used to
study the dynamics of severe acute respiratory syndrome (SARS) in two cities. The
results obtained show that the transport-related infection has the effect of increas-
ing the numbers of infected individuals and to make the spread of disease faster.
This suggests that it is essential to strengthen restrictions of passengers once an
infectious disease has appeared.

Keywords : SEIRS epidemic model / Transport-related infection / Stability /
Basic reproduction number
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