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Analysis of the Wave Spectral Shape Parameters for the
Definition of Swell Waves
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Abstract : In the present study, the characteristics of spectral peakedness parameter Q,, bandwidth parameter &, and
spectral width parameter v were analyzed as a first step to define the swell waves quantitatively. For the analysis, the joint
probability density function of significant wave heights and peak periods were newly developed. The MCMC(Markov
Chain Monte Carlo) simulations have been performed to generate the significant wave heights and peak periods from the
developed probability density functions. Applying the simulated significant wave heights and peak periods to the
theoretical wave spectrum models, the spectral shapes parameters were obtained and analyzed. Among the spectral shape
parameters, only the spectral peakedness parameter Q,, is shown to be independent with the significant wave height and
peak wave period. It also best represents the peakedness of the spectral shape, and henceforth O, should be used to define
the swell waves with a wave period. For the field verification of the results, wave data obtained from Hupo port and
Ulleungdo were analyzed and results showed the same trend with the MCMC simulation results.

Keywords : swell waves, joint probability density function, parameter of the wave spectral shape, spectral
peakedness parameter, bandwidth parameter, spectral width parameter, MCMC
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Fig. 1. Histogram of significant wave heights(solid line) and Gen-
eralized Gamma probability density distribution of signif-
icant wave heights (dotted line).
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Fig. 2. Comparison of theoretical Joint probability density of sig-
nificant wave heights and peak periods with the measured
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Fig. 3. Contours of the theoretical and simulated joint probability
density distributions of significant wave heights and peak
periods.
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Fig. 4. The relationships between the parameters of the wave spectral shapes and the significant and peak periods obtained from the simulated

wave data using Bretschneider wave spectrum.
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