Journal of Korean Society of
Coastal and Ocean Engineers
Vol. 8, No. 4, pp. 297~304, December 1996

oAl % X Aol EEAH WHAEEA S e
Diffraction Effects of Parabolic Mild-Slope Equations
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Abstract[ ] The purpose of this study is to observe the applicability of parabolic mild-slope equations allowing
relatively large angles of wave propagation based on the use of a Padé approximant or minimax
approximation and also the applicability of the models with nonlinearity of diffracted waves in the shadow
zone behind coastal structures. To accomplish these objectives, numerical solutions are obtained from the
above parabolic models and are compared with the results from Watanabe and Maruyama's(1984) hydraulic
model test on the wave field with an impermeable detached breakwater. From this study, it is found that
computed wave heights increase for the nonlinear results in comparison to the linear results due to the
increased diffraction effect across the geometric shadow boundary. The model with a larger aperture with
respect to the principal direction was found to spread laterally to a much greater degree where spreading angle
(diffraction effect) is relatively large, which causes a distortion in the overall results due to the error
accumulated by the approximation of wave length.
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Table 1. Coefficients of the approximation determined by varying aperture width.

Aperture (8,) 2 a; b, Remarks
Binomial expansion 1 -05 0 Radder’s (1979) linear model
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Fig. 1. Definition of aperture for parabolic approximations:
///l allowed aperture: lowest-order approximation;
\\ allowed aperture: higher-order approximation
(Kirby, 1986b).
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