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USE OF GRADATIONAL BREAKER INDEX IN COMPUTATION OF RANDOM
WAVE TRANSFORMATIONS IN SHALLOW WATER (Ver. 4)

Yoshimi GODA

110-0014 2-6-4
Fellow of JSCE, Dr.Eng., ECOH Corp.

A new system of gradational breaker index, the value of which decreases as the wave height relative to the largest
height becomes small, is introduced to facilitate the computation of random wave transformations in shallow water.
The parabolic equation is used to compute shoaling, refraction, and diffraction of directional spectral waves.
Computation is made with multiple levels of wave heights under the Rayleigh distribution for multiple components of
directional spectrum, which are derived by the single summation method. The process of wave decay and reformation
in the trough area of a barred beach and on a horizontal shelf is simulated with a secondary gradational breaker index,
the constants of which are assigned the values different from those for the slope with positive inclination. Wave
decay by bottom friction is also incorporated in the numerical model.

The new system succeeds in reproducing the random wave breaking diagrams by Goda (1975), and shows good
agreements with various experimental results on wave transformations over horizontal shelves, bar and trough
topographies, elliptical shoal, and lateral and longitudinal reef systems. It also yields numerical prediction in good
agreement with several field measurements of wave heights across the surf zone

Key Words: random waves, wave breaking, partial breaking indices, wave breaking diagrams,
horizontal step, reef, elliptical shoal
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