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Analysis on Variation of Ocean Wave Statistics
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Using computer simulated irregular waves, variations of ocean wave statistics according to
sea state are analyzed, and the reasonable conditions that transform the energy spectrum to
individual wave statistics are discussed. Ocean wave statistics varying with sea state are found
to respond linearly to the spectral peakedness parameter Q, and spectrum moments m, (n=0,
1, 2, ==, o). It is clarified that the 2nd-order spectrum moment is a reasonable parameter
which represents the wave statistics including wave periods, and that the spectrum analysis
should be carried out under the conditions of minimum data length of 10 times of peak period
Tp with time lag of 7Tp to satisfy the stable condition of wave statistics.
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Fig. 1. Variation of spectral peakedness parameter Q,
according to the maximum time lags.
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Table 1. The difference of wave statistics and wave grouping parameters according to the definitions of individual

wave
Definition of individual wave
Parameters Zero-up crossing Zero-down crossing Crest to crest Trough to trough
Mean S.D Mean S.D Mean S.D Mean S D
Hys/ His 0.963 0.011 0.962 0.013 0.963 0.011 0.962 0.013
H,s/H 1578 0.019 1578 0.018 1578 0.019 1.578 0.018
Hua'H 2.736 0.125 2.709 0115 2.736 0.125 2.709 0.115
Jaus 1.856 0.487 1.714 0.297 1.856 0.487 1714 0.297
X 5.183 1.921 4901 1.759 5.183 1.921 4901 1.759
T/ Ty 0.961 0.007 0.959 0.008 0.961 0.007 0.959 0.021
T/ Te, 1.001 0.007 1.012 0.036 1.001 0.007 1.012 0.032
T/ T 1131 0.031 1.130 0.033 1112 0.042 1.119 0.026
T T 1114 0.046 1.104 0.040 1.094 0.077 1.222 0.362
R 2241 0.481 2.266 0.420 2.097 0.290 2.762 2.042
X 8.583 2.168 8.600 2.123 7.883 1777 7.187 2.548
S/ Su 1.216 0.035 1.219 0.039 1.241 0.037 1.243 0.037
S/ Sk 1.120 0.019 1121 0.020 1.145 0.020 1.146 0.019
Sus/’S 1.247 0.072 1.245 0.077 1.281 0.056 1.278 0.059
Sean”’S 2.184 0.218 2.190 0.177 2213 0.274 2271 0.270
Jsua1 i 1.332 0.094 1.308 0.112 1.277 0.075 1.256 0.056
Xsi3 ) 4.156 1.958 3.700 0.458 3.300 0.632 3.300 0494

S. D. means standard deviation : X means maximum run-length and others are the same as eq. (1), (2) and

.
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