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Abstract (]t can be assumed that the ocean waves consist of many independent pure sinusoidal com-
ponents which progress in arbitrary directions. To analyze irregular sea waves, both the spectrum method
and the individual wave method have been used. The spectral approach is valid in the region where the
water depth is deep and the linear property of velocity distribution is predominent, while the individual
wave analysis method in the region where the water depth is shallow and the wave nonlinearity is signifi-
cant.

Therefore, to investigate the irregular wave transformation from the deep water to the shallow water
region, it is necessary to relate the frequency spectrum which is estimated by the spectrum analysis method
to the joint probability distribution of wave height, period and direction affected by the boundary condi-
tion of the individual wave analysis method. It also becomes important to define the region where both
methods can be applied.

This study is a part of investigation to establish a systematic approach for analyzing the irregular wave
transformation. The region where the spectral approach can be applied is discussed by carring out the ex-
periments on the irreglar wave transformation in the two-dimensional wave tank together with the
numerical simulation. The applicability of the individual wave analysis method for predicting irregular
wave transformation including wave shoaling and breaking and the relation between frequency spectrum
and joint probability distribution of wave height and period are also investigated through the laboratory
experiment and numerical simualtion.
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Fig. 1. General flow chart for analyzing irregular wave.
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Fig. 2. Experiment set up and characteristics of experi-
mental waves.
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Fig. 3. Transformation of probability distribution of surface elevation.
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Fig. 4. Transformation of wave phase distribution.
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Fig. 5. Relation between skewness and Ursell number.
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Fig. 9. Comparison between calculated and measured
mean wave height and significant wave height.
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Fig. 10. Comparison between calculated and measured wave height distribution (CASE-I).
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Fig. 11. Comparison between calculated and measured wave period distribution (CASE-]).
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Fig. 12, Comparison between calculated and measured wave height and period distribution (CASE-1).
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