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Numerical Simulation of Irregular Waves Over a Shoal
Using Parabolic Wave Model
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Abstract (] A numerical model based on the wide-angle parabolic approximation equation is developed for the
accurate simulation of the directional spreading and partial breaking of irregular waves. This model disintegrates
the irrepular waves into a series of monochromatic wave components, and the simultaneous calculations are
made for each wave component. Then, the computed wave components are superposed to get the wave height of
irregular waves. To consider the partial breaking of irregular waves in the computation the amount of energy
dissipation due to breaking is estimated using the superposed wave height. The accuracy of the developed model
15 tested by comparing the numerical results with the experimental measurements reported earlier. In the case of
non-breaking waves a considerable aceuracy of the model is observed for both regular and irregular waves. On
the contrary it is found that the accuracy is significantly degenerated for the casc of breaking waves. Some
analyses for the accuracy degeneration are presented.

Keywords : irregular waves, wide-angle parabolic approximation equation, numerical model, partial breaking
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sections (Vincent and Briggs, 1989).
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Table 1. Input wave condition for non-breaking waves (Vincent and Briggs, 1989)

Peak-Period Significant Wave

Input Case 1D (sec) Height(cm) ¥ Oa(deg) Freq. Spreading  Remarks

mono-chiromatic M2 1.3 254 - - - mono. non-breaking

L u3 1.3 254 0.00155 2 0 broad freq.  non-breaking
uni-directional i

U4 [.3 2.54 0.00047 20 0 narrow freq. non-breaking

o N3 1.3 2.54 0.00155 2 10 broad freq. non-breaking
namrow-directional .

N4 13 2,54 0.00047 20 10 narrow freq. non-breaking

L B3 1.3 2.54 0.00155 2 30 broad freq.  non-breaking
broad-directional .

B4 1.3 254 0.00047 20 30 narrow freq. non-breaking
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Fig. 5. Measured wave height distribution along section 4 of
non-breaking wave experiments (Vincent and Briggs,
1989).
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Fig, 6, Measured wave height distribution along section 4 of
breaking wave experiments (Vincent and Briggs, 1989).
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Table 2. Input wave condition for breaking waves (Vincent and Briggs, 1989)

Input Case ID Peal(cs:::)nod Slg:;::;:([c:gve o ¥ ( dot;mg) Freq. Spreading Remarks
mone. M3 1.3 13.50 - - - mono. breaking
narrow-directional N5 1.3 19.0 (0.08650 2 10 broad freq. breaking
broad-directional BS 1.3 19.0 0.02620 20 30 naitow freq. breaking
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Fig. 12. Comparison of calculated and measured wave height
distributions along section 4 for cases N3 & N4 of V-
B experiment.
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Fig. 14, Comparison of calculated and measured wave height
distributions along section 4 for case M3 of V-B
experiment.
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zone (b) formation of physical geometric shadow zone.
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