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The Brusselator model is widely used to illustrate and study basic fea-
tures of models of chemical reactions involving trimolecular steps. The
spatially homogeneous steady state of the model can be destabilized either
via a Hopf bifurcation due to the reaction kinetics or via the Turing in-
stability mechanism (sufficiently small ratio of the diffusion coefficients).
The interplay between the two bifurcations provided an interesting sub-
ject for numerical investigation, [4], as there are no analytical results. The
parameter domain comprises essentially three regions: (i) stable spatially
homogeneous steady state (SS); (ii) stable Turing patterns (TP); (iii) bulk
oscillations. The authors showed in [1] that the boundary of the bulk
oscillations region is hyperbola-like shaped, thus confirming in more pre-
cise terms the earlier hypothesis [4] that Turing patterns eventually (for
sufficiently small ratio of the diffusion coefficients) dominate the Hopf bi-
furcation induced oscillations. Advection induced phenomena in chemical
reactions are interesting both from theoretical and practical point of view.
For example, analysis of advection effects in the setting of the Schnaken-
berg model is presented in [2] and [3]. In this talk, which is an extension
of our previous work, we consider the effect of advection on the Turing
patterns in the Brusselator model as well as its role as a pattern forming
mechanism, particularly for wave trains (series of waves travelling in the
same direction and spaced at regular intervals). Small advection does not
change qualitatively the asymptotic properties of the model. However, we
observe that for advection above certain threshold value, which depends on
the rest of the parameters of the model, wave trains are formed in both the
TP and the SS parameter domains.
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