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Formation of Steady Barchans and the Scaling Law Using Dune
Skeleton Model
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Abstract

Dune skeleton model [1] is a reduced model to describe the formation process and the dynamics
of dunes emerging under unidirectional steady wind. So far it has been shown that the Dune
skeleton model reproduces 3 typical shapes of dunes: straight transverse dune, wavy transverse
dune, and barchan, depending on the amount of available sand and wind strength. Here, we
study on the steadiness of barchan size, and the scaling relations with respect to their shape
through the numerical simulation of the Dune skeleton model using 2 different types of sand
flux condition from the upwind boundary: i) spatially uniform supply and ii) local supply. It
was found that; i) under the uniform supply, steadily maintained barchans are formed within
a narrow range of supply and their size is almost unique independent of supply. ii) under the
local supply around the central axis of barchan, steadily maintained barchan is formed and its
size varies according to the amount of sand supply. Moreover, the scaling relations with respect
to their shape and dynamics is found that corresponds to observation and experimental fact.
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