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Abstract

We propose a time-dependent hybrid ODE-PDE model to study the periodic population dynamics of a
single species with short breeding season. By employing the dynamical theory of periodic evolution
systems, we investigate the existence of the spreading speed and traveling wave solution of the model
in an unbounded spatial domain. For monotonic birth functions, we establish the existence of invasion
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spreading speed and traveling waves in seasonal breeding population, prove the coincidence of the
spreading speed and minimal wave speed of the traveling wave, and derive an explicit formula for
calculating the spreading speed. The numerical simulation results not only validate the correctness
of the theoretical predictions, but also provide further insights into the impact of the length of the breed-
ing season on the population evolution.
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Figure 1. Species evolutionary process with reproduction and dispersal stages
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