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Abstract

A patchy foot-and-mouth disease epidemic model was established to study the transmission dynam-
ics of the virus in patch environment. The viral transmission behaviors were investigated in both
single-patch and two-patch systems. Using the next-generation matrix theory, the basic reproduc-
tion number of the model was defined, and the existence as well as local stability of the disease-free
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equilibrium and endemic equilibrium in the single-patch model were analyzed. By constructing an
appropriate Lyapunov function, the global asymptotic stability of the equilibria in the single-patch
model was demonstrated. In a symmetric two-patch environment, the global asymptotic stability of
the disease-free equilibrium and endemic equilibrium in the multi-patch model was further con-
firmed through the Lyapunov function method.
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Figure 3. When R >1 and R, <1, the temporal dynamics of each compartment

E 3. HR>1HR <K, SCEHNEHEL

700 ‘ Bt - E"»J R4
— 1 ()

600 — —_— 1 (R
e V1 ()

500 — |

400 — |
]

e

300 — |

200 — |

100 &

0 ; . . ‘ I ! ! ! !
0 1 2 3 4 5 6 7 s . ”
i) ()
100 BEHR2 - r;fnrﬂaw [
"~ - =S2 (5 &)
= = =12 (L)
B b - = V2 (fii) |

80 ~<_

\\
~<_

60 -~ |
iz _~~~ R P
E ‘~~~~ ____—==--___- __________

40 — __:.:--.-;:_'_'__:_:___—- |

- T -7
20 - e - |
_--T .-

oE=== "] : ! \ I ! ! ! !

0 1 2 3 4 5 6 7 8 9 10

] ()

Figure 4. When R, > R, >1, the temporal variations of each compartment
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Figure 5. When R, <R, <1, the temporal variations of each compartment
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