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Abstract | Based on second-order Stokes wave and parabolic approximation, a refraction-diffraction
model for linear and nonlinear waves is developed. With the assumption that the water depth is slowly
varying, the model equation describes the forward scattered wavefield. The parabolic approximation
equations account for the combined effects of refraction and diffraction, while the influences of bot-
tom friction, current and wind have been neglected. The model is tested against laboratory experiments
for the case of submerged circular shoal, when both refraction and diffraction are equally significant.
Based on Boussinesq equations, the parabolic approximation eq. is applied to the propagation of
shallow water waves. In the case without currents, the forward diffraction of Cnoidal waves by a
straight breakwater is studied numerically. The formation of stem waves along the breakwater and the
relation between the stem waves and the incident wave characteristics are discussed. Numerical experi-
ments are carried out using different bottom slopes and different angles of incidence.
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Fig. 1. Topography for experiment of Ito et al. (1972); (a)
one-circular shoal, (b) two-circular shoal.
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Fig. 3. Comparison of normalized wave height for one-
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