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Abstract — In this paper time series wave data are simulated using wave spectrum with random phases of the
wave signal. The simulated wave signals are used to study the effect of the sampling rate on the ocean wave
characteristics. Effect of sampling rate on wave data which include extreme wave such as freak waves are
examined and various wave characteristics including abnormality index (Al), kurtosis of wave profile and maxi-
mum wave height are examined. Various wave heights are decreased as the sampling rate decreases. The zero-th
moment of the wave spectrum does not affect much on the sampling rate but the second moment are greately
affected on the sampling rate. The error due to the sampling rate is decreases as the wave period increases. The
error in significant wave height based on the wave spectrum H, is smaller than that on the time domain method
H,;. Al index and kurtosis of wave profile do not deviate much from the exact date as long as the sampling rate
is greater than 1 Hz. Ocean wave measurement with the sampling frequency higher than 1 Hz will result the
error less than 5% in estimating the height of extreme waves.
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Table 1. Sampling period and rates

At (dt) Hz
02 5.00
04 2.50
0.6 1.67
0.8 1.25
1.0 1.00
1.2 0.83
1.4 0.71
1.6 0.625
1.8 0.56
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Fig. 1. Various wave heights vs sampling rate (4,=2 m and 7.=4 s).
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Fig. 2. Various parameters from wave spectrum vs. sampling rates.
(H=2m and T.=4 s).
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Fig. 3. Various wave elevation distribution vs. sampling rates (H=2 m
and 7.=4s).
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Fig. 4. Various wave heights vs sampling rate (H,=5 m and 7.=8 s).
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Fig. 5. Various parameters from wave spectrum vs. sampling rates.
(H=5m and T.=8s).
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Fig. 6. Various wave elevation distribution vs. sampling rates (H=5 m
and 7.=8 s).
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Table 2. Percent error in Hmax prediction

At Hz H=2m,T=45s (%) H=5m,T.=8s (%)
0.2 5.00 0.0 0.0
0.4 2.50 0.0 0.0
0.6 1.67 0.0 1.2
0.8 1.25 0.0 0.0
1.0 1.00 3.6 4.8
1.2 0.83 4.5 3.4
1.4 0.71 11.9 2.4
1.6 0.625 25.0 11.6
1.8 0.56 30.0 5.7
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