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3D Dune Dynamics as the Coupled Model of 2D Cross-Sections
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Abstract

To analyze the stability of the shape and the migration process of Barchan and Transverse
dunes, we propose an extended model for the collision dynamics of 2D barchans[H. Nishimori
et al, (2009), Theoretical and Applied Mechanics Japan 57 174]. First, cross-sections of a 3D
dune parallel to the wind direction are extracted as the individual elements of the skelton of
3D dune, hence, the dynamics of each and interaction between them is considered. This model
consists of coupled ordinary di erential equations and simply describes the essential dynamics
of 3D dune. Here we study the stability of the shape of 3D barchan depending on its initial
shape and the wind strength. The numerical results indicate that i)The stability for the steady
shape of barchan increases as the interaction between coss-sections becomes stronger. ii)Degree

of exion of 3D barchan shape gets greater by increasing the wind force.
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