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Solitary wave run-up on beach slopes influenced by unsubmerged rigid vegetation//YAO Yu'?, TANG Mengjun',
TANG Zhengjiang' , JIANG Changbo' (1. School of Hydraulic Engineering, Changsha University of Science & Technology
Changsha 410114, China; 2. Key Laboratory of Coastal Disasters and Defense of Ministry of Education, Hohai University ,
Nanjing 210098, China; 3. Key Laboratory of Water-Sediment Sciences and Water Disaster Prevention of Hunan Province,
Changsha 410114, China)

Abstract: To investigate the mitigation of tsunami waves by coastal rigid vegetation, the interaction between a solitary wave
and unsubmerged rigid vegetation on different beach slopes was studied by both laboratory experiments and numerical
simulations. The laboratory experiments were conducted in a wave flume, and the effects of different incident wave heights,
vegetation densities and beach slopes on the wave run-up were examined. Boussinesq equations were improved and
validated by the experimental data, based on which the drag force coefficient of vegetation was obtained. The results show
that the drag coefficient increases with the increase of vegetation density but decreases with the increase of beach slope. The
dimensionless transmitted wave height behind the vegetation and the subsequent dimensionless run-up height on the slope
decrease with both the increase of the dimensionless incident wave height and the vegetation density. When the beach slope
is increased, the dimensionless transmitted wave height increases but the variation of the dimensionless run-up height is
insignificant. Finally, an empirical power-law relation is obtained to predict the dimensionless wave run-up height through
the dimensionless wave height, the vegetation density and the beach slope by regression analysis.

Key words: beach slope; wave run-up; coastal vegetation; Boussinesq equations; drag coefficient
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