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Abstract:We investigate the existence and stability of

rotating wave solutions for a general class of

reaction-diffusion-advection systems with nonlocal

reaction terms on a circle. By applying an abstract Hopf

bifurcation theorem, we rigorously establish the

existence of small-amplitude rotating waves bifurcating

from spatially homogeneous steady states and identify

their critical wave speeds. The stability of the bifurcating

rotating waves is further characterized using center



manifold and normal form theory. We then apply the

general theoretical framework to two biological models:

the Klausmeier model for water-plant interactions and a

Keller-Segel-type chemotaxis system. In both cases, we

demonstrate how the general theory can be used to

characterize the emergence and stability of rotating

waves, and numerical simulations are provided to

illustrate and validate the analytical results.


