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The effect of movement behavior on population density in fragmented landscapes

Landscape fragmentation arises from human activities and natural causes, and may create abrupt transitions (interfaces) in
landscape quality. How landscape fragmentation affects ecosystems diversity and stability depends, among other things, on
how individuals move through the landscape. In this work, we focus on the movement behavior at an interface between habitat
patches of different quality. Specifically, we study how this individual-level behavior affects the steady state of a density of a
diffusing and logistically growing population in two adjacent patches.

We consider a model for population dynamics in a habitat consisting of two homogeneous one-dimensional patches in a
coupled ecological reaction diffusion equation. The movement between patches is incorporated into the interface conditions.
We establish the existence, uniqueness, and global asymptotic stability of the steady state. Then we explore how the qualitative
properties of the steady state depend on movement behavior.

We apply our analysis to a previous result where it was shown that a randomly diffusing population in a continuously varying
habitat can exceed the carrying capacity at steady state. We clarify the role of nonrandom movement in this context. In
particular, we determine conditions on movement rates and patch preference, so that the steady-state density exceeds the
carrying capacity.



