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Fig.1 The terrain and the position layout of wave-height gauges'?’ for the physical model experiment
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Fig.2 Validation of the wave heights and the wave setup
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Fig.3 Validation of the wave run-up
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Fig.4 Validation of the wave spectra at station 51, %5, 57
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Fig.6 Wave surface elevation time series and wavelet spectra at station # 5
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Fig.7 Wave surface elevation time series and wavelet spectra at station %7
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Non-Hydrostatic Numerical Simulation of Wave Propagation
Deformation on Coral Reef Terrain

ZHANG Qi-yi's SHI Hong-da', GAO Wei*, LI Jin-feng®
(1. College of Engineering » Ocean University of China, Qingdao 266100, China;
2. Tianjin Dredging Com pany Limited s China Communications Construction Com pany Limited ,» Tianjing 300461, China)

Abstract: Coral reefs are widely distributed in the South China Sea and have an important value in ecology.,
tourism, harbor and military affairs. Waves are one of the most important dynamic factors in coral reef en-
vironment. By using the wave model of non-hydrostatic pressure shallow water equation SWASH, the
wave propagation process on a typical fringing reef terrain is simulated and the significant wave heights and
the wave setup and run-up are respectively tested and verified by using the flume experimental data pairs
published by Demirbilek et al.. It is shown that the simulation results are in good agreement with the
measured data, reflecting a good applicability of non hydrostatic pressure model on the coral reef terrain.
By means of wave frequency spectrum calculation and wavelet analysis, the evolution law of wave spectra
on the coral reef terrain is analyzed and a phenomenon of wave energy shifting from high frequency to low
frequency during the propagation on the coral reef flat is revealed. All these results could provide useful
references for the study on hydrodynamics in the coral reef environment and the relevant engineering con-
structions.

Key words: coral reef; wave propagation; non-hydrostatic model; SWASH; wavelet analysis
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