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Numerical Simulation of Wind Erosion for Rock
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To reproduce strange shaped rocks appeared to Cappadocia in Turkey, we made a simple model of simulating erosion
by wind using a sand transfer equation. The numerical method is as follows: First, flow field around a rock which is
governed by incompressible Navier-Stokes equations is solved numerically by the standard MAC method. Second, we
estimate amount of erosion that is proportional to the cube of friction velocity. Third, new shape of an eroded rock is
calculated. These three steps are repeated. The flow around a rock and its surface are visualized and the influences of

hardness of the rock on erosion by wind have been analyzed.
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Fig.1 Geolocatlon of Cappadoc1a
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(a) Mushroom shape
Fig.2 Strange shaped rocks.
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(a) Arock of circular cylindrical shape.
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(b) A rock of truncated-circular-cone shape.
Fig.3 Computational grids.
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Fig.5 Mass conservation of sand.
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Fig. 6 Flow fields and the surface of the rocks of
simple circular cylindrical shape.
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(c) Flow fields and the surface of the rock of consisting of three layers.

Fig.7 Reproduction of a strange shaped rock 1.
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(c) Flow fields and the surface of the rock of consisting of three layers.

Fig. 8 Reproduction of a strange shaped rock 2.
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(c) Flow fields and the surface of the rock of consisting of three layers.

Fig.9 Reproduction of a concave of rock.
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