Accepted Manuscript e

I
STATISTIGAL MECHANIES
AND ITS APPLICATIONS

Effect of time delay on pattern dynamics in a spatial epidemic model
Yi Wang, Jinde Cao, Gui-Quan Sun, Jing Li

PII: S0378-4371(14)00513-5
DOI: http://dx.doi.org/10.1016/j.physa.2014.06.038 e
Reference: PHYSA 15323

To appear in:  Physica A

Received date: 19 March 2014
Revised date: 10 June 2014

Please cite this article as: Y. Wang, J. Cao, G.-Q. Sun, J. Li, Effect of time delay on pattern
dynamics in a spatial epidemic model, Physica A (2014),
http://dx.doi.org/10.1016/j.physa.2014.06.038

This is a PDF file of an unedited manuscript that has been accepted for publication. As a
service to our customers we are providing this early version of the manuscript. The manuscript
will undergo copyediting, typesetting, and review of the resulting proof before it is published in
its final form. Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.physa.2014.06.038

Effect of time delay on pattern dynamics in a
spatial epidemic model

Yi Wang?, Jinde Cao®*, Gui-Quan Sun "¢, Jing Li®
& Department of Mathematics, Southeast University, Nanjing 210096, People’s
Republic of China

b Complex Systems Research Center, Shanxi University, Taiyuan, Shan’zi 030006,
People’s Republic of China

¢ Department of Mathematics, North University of China, Taiyuan, Shanxi 030051,
Peoples Republic of China

Abstract

Time delay, accounting for constant incubation period or sojourn times in an in-
fective state, widely exists in most biological systems like epidemiological models.
However, the effect of time delay on spatial epidemic models is not well understood.
In this paper, spatial pattern of an epidemic model with both nonlinear incidence
rate and time delay is investigated. In particular, we mainly focus on the effect of
time delay on the formation of spatial pattern. Through mathematical analysis, we
gain the conditions for Hopf bifurcation and Turing bifurcation, and find exact Tur-
ing space in parameter space. Furthermore, numerical results show that time delay
has a significant effect on pattern formation. The simulation results may enrich the

finding of patterns and may well capture some key features in the epidemic models.
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