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Periodic dynamics of a mosquito population suppression model based on
Wolbachia-infected males
JREEBL, MR
WEME: Inthis talk, we study a mosquito population suppression model, consisting
of two sub-models switching each other, based on Wolbachia-infected mosquitoes.
Under the assumptions that the releases of Wolbachia-infected males are impulsive and
periodic and the waiting period between two consecutive releases is not less than the
sexually active lifespan of Wolbachia-infected males, we give a fairly complete
description on the periodic dynamics of the model including the nonexistence,
uniqueness and exact-two of periodic solutions. We also analyze the asymptotic
stability of each periodic solution and each constant equilibrium in detail. This is a joint
work with my Ph.D students Yufeng Wang, Yining Chen and Professor Bo Zheng.

LR BER, WL, R, ML, ERAHESIEE, BFREFR
ORI P EEL R, EEBEEEN, EX “OTAAL LR 8Bk B
JRIRNIE, #a e LS NA, FRBUFRIREN L5, [N K2 N
WEFC L AT R BB K IANE R TR 1 R e 2200 7 R S A A
RPEW SN, 6 ERFEREARARETH 10 /5, HoE G H
4 T, AR XWTCTGIE 2 0 8 IRE R R ARCR S5 1 T, AR
BOSR . #A R — 5 4 00 T HER, BUDT N A A BRI U AR R
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Propagation dynamics of reaction and diffusion equations in a time-heterogeneous
shifting environment
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WERE: In this talk, I will report our recent research on the propagation dynamics
of a large class of time and space heterogeneous reaction-diffusion equations in a
shifting environment. Let c* be the spreading speed of the associated limiting equation.
Under the assumption that the shifting speed admits a uniform mean c, we show that
the solutions with compactly supported initial data go to zero eventually when ¢ <
—c*, the leftward spreading speed is —c¢* when ¢ > —c¢*, and the rightward
spreading speed is ¢ and ¢* when ¢ € (—c*,c*) and ¢ = c”, respectively. We also
establish the existence, uniqueness and nonexistence of the forced traveling wave in
terms of the sign of ¢ — c”*.
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Threshold dynamics of a time-periodic nonlocal dispersal SIS epidemic model with
Neumann boundary conditions
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WERE: In this talk, we study a time-periodic nonlocal dispersal susceptible-
infected-susceptible epidemic model with Neumann boundary conditions, where the
total population number is constant. First, we investigate limiting profile of the spectral
bound for a time-periodic nonlocal dispersal operator, and then obtain asymptotic
behavior of the basic reproduction ratio of the model as the dispersal rates go to zero
and infinity, respectively. Next, we establish the existence, uniqueness and stability of
steady states of the model in terms of the basic reproduction ratio. Finally, we discuss
the impacts of small and large diffusion rates of the susceptible and infectious
populations on the persistence and extinction of the disease.
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