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On Global Qualitative Analysis of Solutions of Cooperative

Reaction-Diffusion-Advection Model in Open Advective Environment

LIU Qinglan, ZHANG Guohong

School of Mathematics and Statistics, Southwest University s Chongqging 400715, China

Abstract: In this paper, the dynamic behavior of a cooperative reaction-diffusion-advection model has been
discussed in an open advection environment. It's found that there are two critical advection rates which
divide the dynamic behavior of the system into four different situations: 1) both populations are extinct;
2) The species-u survives for a long time, and the species-v becomes extinct; 3) The species-v survives in
the long run, and the species-u becomes extinct; 4) Both species can survive continuously. Numerical sim-
ulations show that the change of advection rate also has an important impact on the spatial distribution pat-
tern of the population.
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