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Fig.5 Calculation of projected area of the plants along wave propagation direction
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Fig.8 Variations of the wave energy dissipation coefficients of different vegetation models with the Reynolds number
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Abstract: To reveal solitary wave attenuation by coastal vegetation, the interaction mechanism between
solitary wave and vegetation model is experimentally studied by means of vegetation models under the con-
ditions of different water depth, incident wave height and plant density. The results show that the wave
energy dissipation coefficients of the roots, the crowns and the whole plant are in the range of 0.003 ~
0.036, 0.010~0.110 and 0.020~0.130, respectively. The roots and crowns of the plant are different in the
mechanism of solitary wave energy dissipation, of which the crowns of the plant play a major part in the
solitary wave energy dissipation. The wave energy dissipation coefficients of the vegetation increase with
the relative wave height and those of the vegetation model are less than the linear superposition of the wave
energy dissipation coefficients of its components. When plant dissipates the waves, an anti-synergistic
effect occurs between the components of the plant and can be enhanced with the increase of relative wave
height. The wave energy dissipation coefficients of the plant increase with the increasing of Reynolds num-
ber. If the roots or crowns of the plant are distributed densely, their wave energy dissipation coefficients
are even more sensitive to the Reynolds number. These results are of guidance for designing artificial wave
protection forest in coastal areas.

Key words: solitary wave; coastal vegetation; roots of the plant; crowns of the plant; wave energy dissipa-
tion coefficient; Reynolds number; anti-synergistic effect
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