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Analysis of Bragg Reflection of Cnoidal Waves with Boussinesq Equations
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Abstract {1 Numerical analysis for the Bragg reflection due to a sinusoidally and a doubly-sinusoidally varying
seabeds was performed by using a couple of ordinary differential equations derived from the Boussinesq
equations. Incident waves are a train of cnoidal waves. The effects of the dispersion and shape of seabed were
investigated. It is shown that the reflection of a sinusoidally varying seabed is enhanced by increasing the
dispersion and the amplitude of a seabed. The reflection of waves over a doubly-sinusoidally varying seabed can
also be enhanced by increasing the amplitude of seabed decreasing the difference of wave numbers of seabed

components.
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Fig. 1. Definition sketch of a sinusoidal seabed lying on a
sloping beach.
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Fig. 2. Profile of incident cnoidal waves due to 5 harmonics.
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Fig. 3. Reflected amplitude of the first harmonic component
(L=67, €= 0.0881, p=0.10, $=0.0).
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Fig. 4. Reflected amplitude of the first harmonic component
(L=10x, £=0.0881, p=10.10, $=0.0).
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Fig. 5. Reflected amplitude of the first harmonic component
(L=67, 1*=0.1067, £=0.0881, S=0.0).
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Fig. 6. Reflected amplitude of the first harmonic component
(L=107, 1*=0.1067, £=0.0881, S=0.0).
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Fig. 7. Reflected amplitude of the first harmonic component
(L=6m, 1*=0.1067, £=0.0881, $=0.01).
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Fig. 8. Reflected amplitude of the first harmonic component
(L=10r, 1=0.1067, £=0.0881, $=0.01).
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Fig. 9. Maximum reflected amplitude of the first harmonic
component with varying p.
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Fig. 11. Reflected amplitude of the first harmonic component

Fig. 12. Reflected amplitude of the first harmonic component
6,=0.0, p=0.10). (6,=1.2, p=0.051).
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Fig. 13. Reflected amplitude of the first harmonic component
(6,=1.5, p=0.053).
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Fig. 14, Reflected amplitude of the first harmonic component
(6,220, p=0.062).
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Fig. 15. Reflected amplitude of the first harmonic component
(p=0.10, L=67).
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