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Reconstructing the tree sway motion by wind -as the basis of a new wind damage risk model-
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Abstract: The frequency response characteristic (FRC) is low in the frequency range lower than the natural frequency (fn) of the
tree, and is high in the frequency range higher than fi. This means that the lower frequency range of wind speed with high energy
has a low efficiency to convert to the sway of trees, and is considered to be less susceptible to the energy of the wind. The shape of
FRC became almost similar when the wind speed increased, and the magnitude of FRC tended to become larger as the amplitude
of the wind speed increased. Using the relationship mentioned above, the random phase was given to the power spectral density of
the tree sway to reconstruct the time course of tree saying. We have proposed a new wind damage risk model that reconstruct the
time course of tree sway and estimate the peak value.
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Fig.1.

relationship between wind speed and tree sway

Schematic diagram showing the

In this study, both are treated as a linear system

combined through transformation properties.
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Fig.2. Proposed algorithm that reconstruct the
time course of a tree sway

F' represents Fourier transform, and F?

represents Fourier inverse transform.
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O : average wind speed, @ : data shown in Fig.4
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spectrum for wind and tree sway(a), and frequency

Relationship between integral power

response characteristics(b)
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