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Fig.8 The transmission coefficients of solitary waves vary with relative wave heights at different submergence
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Fig.9 The variation of transmission coefficients of solitary waves with relative wave heights at a same submergence
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EXPERIMENTAL INVESTIGATION ON TSUNAMI WAVE ATTENUATION UNDER THE
EFFECT OF RIGID VEGETATION DISTRIBUTION

PENG Hao', CHEN Jie"*** JIANG Chang-Bo"***, HE Fei', DENG Bin"*** QU Ke"***,
LONG Yuan-Nan"*** WU Zhi-Yuan"*

(1. School of Hydraulic Engineering, Changsha University of Science & Technology, Changsha 410114, China; 2. Key Laboratory of
Dongting Lake Aquatic Eco-Environmental Control and Restoration of Hunan Province, Changsha 410114, China; 3. Key Laboratory of
Water Sediment Sciences and Water Disaster Prevention of Hunan Province, Changsha 410114, China; 4. Engineering and Technical
Center of Hunan Provincial Environmental Protection for River-Lake Dredging Pollution Control, Changsha 410114, China)

Abstract We studied in a flume experiment the effects of rigid vegetation distribution on tsunami wave attenuation
based on theoretical analysis in which solidary waves were used to represent tsunami waves. The variations of wave height,
transmission coefficient, and the drag coefficient in rectangle and staggered patterns or the combined pattern were analyzed.
Results show that under a given vegetation density, the wave run-up in front of the vegetation model in the rectangle and
combined patterns is higher than that of staggered pattern. Moreover, under a given vegetation density, the wave
attenuation in transversal space of adjacent plants (L,) is greater than that in lengthwise spaces of adjacent plants (L;).
Under the condition of 2000=Re,=4000 (Re,: the Reynolds number in porewater velocity in vegetation region) and the
volume fraction is less than 0.331, the drag coefficient of different vegetation patterns increases when the fraction increases.
Therefore, findings of this paper could provide a theoretical basis for the protection against tsunami by coastal plantation.

Key words solitary wave; rigid vegetation; distribution; wave height attenuation; transmission coefficient;

drag coefficient; submergence ratio



