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Fluctuating wind force characteristics acting on a tree
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Abstract: Understanding the fluid force acting on a tree is important for evaluating the windbreak function of windbreak forests
and the disaster prevention function of coastal forests against storm surges and tsunamis. In order to clarify the characteristics of
fluctuating wind force acting on a oscillating tree, the drag forces acting on a small pine tree in natural wind and a small pine tree in
artificial gusts. The force measured by the 6-component load cell is an ““ apparent wind force (= spring reaction force) ” that includes
the inertia force and structural damping force due to tree oscillation in addition to “ true wind force ”. “Apparent wind force” is
important for the evaluation of shear strength and bearing capacity of ground support. As a result of adding inertia force due to tree
oscillation, the increase of ““ apparent wind power  to “ true wind power ” is confirmed by using frequency analysis.
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Fig.2 Example of simultaneous recording of fluctuating

apparent wind force Fx and wind speed Vx
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Fig.5 Line spectrum of Apparent wind force Fx and True wind

force D (t)
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Fig.6 Wind force measurement using in artificial gusts
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Fig.7 Representative wind speed U, apparent wind force Fx
and true wind force Dc(t) estimated from wind speed U in

artificial gusts
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