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Klausmeier Reaction-Diffusion Equation in Vegetation Pattern
Formation of Arid Ecosystems
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Abstract

Regular pattern formation occurs in a variety of physical, chemical, and biological systems. Most illustrative
examples are the typical markings found on animal coats, such as spots on leopards or stripes on zebras. The
hydrographic, vegetation and ripple mark patterns are same regular and irregular patterns found in the arid
ecosystems. The landscape evolution is consequence of hydro-geomorphic and aeolian process feedbacks in
these ecosystems. The main purpose of this article is analyzing vegetation pattern dynamics in the arid
ecosystems under reaction-diffusion mathematical relationships. In this article, the vegetation patterns dynamics
have been analyzed under Klausmeier reaction-diffusion equation. The results indicated the feedbacks of
ecogeomorphic-biomass and water competition have been caused vegetation pattern dynamics in arid
ecosystems. Also, it was distinguished that formation of spot patterns is in the low rainfall conditions and strip
patterns formed in the ecosystems with high precipitation amount. The results of this research can be helpful to
develop mathematical model of vegetation pattern formations in the arid and semi-arid ecosystems of Iran.

Keywords: non-linear dynamics, vegetation patterns, PDE, reaction diffusion.
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