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Spatial Pattern Formation of
Two Interacting Populations in a River Ecosystem
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Abstract: This paper studies the pattern formation of a reaction-diffusion-convection model describing the
dynamic behavior of two interacting populations in a river ecosystem. Considering the boundary condition
that there are individuals in the upstream flowing naturally with the water flow, and there are individuals
flowing out naturally in the downstream. The main purpose of this paper is to study the effect of unidirec-
tional water flow (i.e. the convection term) in the reaction-diffusion-convection model on pattern dynamics.
Firstly, the necessary conditions for the normal steady-state solution of the system to occur Turing insta-
bility are discussed. Secondly, the influence of the convection term on the Turing instability is discussed,
and it is applied to the specific predator-prey model. Finally, the theoretical analysis results are verified

through Matlab numerical simulation. These results show that when the convection term is added in the
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case of Turing instability, when the convection term increases gradually from 0 and is greater than the crit-
ical value, the convection term can play a role in re-stabilizing.
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