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The Mechanism explaining why the low wind speed area is reduced in sized
when wind flows diagonally over the ridgeline of an artificial sand dune

Hiroaki Hagino!*, Hironori Noguchi2, Kazunori Shimada? and Tomoki Sakamoto?

Abstract: There are references in the literature that have identified the extent of the area protected from wind by
artificial sand dunes. However, most these studies examined cases in which the wind flow direction was only
perpendicular to the ridgelines of dunes. Given this background, a wind tunnel experiment was conducted in order
to determine the area protected from the wind by an artificial sand dune when wind directions were diagonal to the
ridgeline. The size of the area protected from the wind on the leeward side of the dune was smaller as diagonally as
to the ridgeline of the dune. When the wind direction was perpendicular to the ridgeline of the dune, the slope of the
surface measured along the wind direction was at a maximum. Two dimensional analysis of the wind direction
components on the dune (profile view) revealed that the wind which flowed upward along the windward slope of
the dune surface separated off at the ridge, resulting in a low wind speed area leeward of the dune. In contrast, when
the wind direction was diagonal to the ridgeline of the dune, the slope of the surface measured along the wind
direction was smaller than that in the perpendicular case. As a result, the wind was less likely to separate off at the
ridge of the dune than it was in the perpendicular case, but flowed downward along the leeside slope of the dune
with no reduction in wind speed, which weakened the formation of area low wind speed area on the leeside of the
dune.

Key Words: artificial sand dune, wind tunnel experiment, wind direction
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