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asymptotic extreme value statistics, 165
Type 1 distribution, 167
Type I1I distribution, 170
auto-correlation function, 15, 295
two-dimensional, 53
auto-spectral density function, 17, 295
average wave height, 38
average zero-crossing frequency, 39
average zero-crossing period, 39, 115

bandwidth parameter, 69
Bayes’ (Bayesian) theorem, 293
application to directional spectra, 212
application to long-term sea state, 163
binomial distribution, 291
bispectral analysis, 52
bispectrum, 53, 298
breaking wave, 218
breaking criteria, 218
energy loss, 229
probability of occurrence, 222
Type I and II breaking, 222

central limit theorem, 292

central moment, 286

characteristic function, 287

characteristic value, 151

chi-square distribution, 292

circular normal probability distribution,
209,217

cloverleaf buoy, 185

co-spectrum, 21, 297

coefficient of contingency, 133

coefficient of variation, 287

conditional probability distribution, 285

confidence coefficient, 95

confidence interval, 95

contingency table, 130

correlation coefficient, 287

covariance, 287

cross-correlation function, 19

cross-spectral density function, 20, 297

cumulants, 260, 289

cumulant generating function, 261, 273,
288

cumulative distribution function, 283

directional waves, 175
energy spreading formulations, 216
energy spreading function, 181, 190
directional wave spectra, estimation of,
195
Bayesian method, 212
eigenvector method, 205
extended maximum likelihood method,
199
iterative eigenvector method, 206
iterative maximum likelihood method,
204
maximum entropy method, 207, 210
maximum likelihood method, 196
directional wave spectra, measurements,
176
floating buoys, 180
pressure and current meters, 188
wave probe array, 176

energy spreading function, 180
ensemble, 294
entropy, 207, 211
envelope process, 65
probability distribution of time duration
exceeding a certain level, 239
equilibrium range, 27
ergodic random process, 14, 294
weakly ergodic, 294
estimator, 91
maximum likelihood, 92
minimum variance, 92
unbiased, 92
expected value, 286
exponential distribution, 292
extreme value
basic concept, 149
design extreme value, 155, 156
probable extreme value, 152
extreme wave height
estimation from data, 154
non-stationary sea state, 164
stationary sea state, 151

Fourier transform, 300
freak waves, 252

317

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/052156378X
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

052156378X - Ocean Waves: The Stochastic Approach

Michel K. Ochi
Index
More information

318 INDEX
frequency, marginal distribution, 284
average zero-crossing, 39 Markov process, 295
mean, 39 diffusion process, 295
modal, 38 Markov chain, 295
fully developed sea, 27 maximum likelihood estimation, 92

gamma distribution, 292
generalized gamma distribution, 127,
292
Gaussian random process, 295
~Gaussian waves, 2
goodness-of-fit test, 99
chi-square test, 99
Kolmogorov—Smirnov test, 101
Gram—Charlier series distribution, 260,
263
group waves, 232
envelope process approach, 235
Markov chain approach, 246
number of occurrences, 245
probability distribution of time
duration, 245
time interval between groups, 244

half-cycle excursion, 84

Hermite polynomials, 258

Hilbert transform, 65, 302

hurricane-generated sea, 137
extreme wave height, 147
relationship with wind speed, 140
wave height, 147
wave spectra, 141

initial probability density function, 150
interquartile range (IQR), 117

joint probability density function, 284
joint probability distribution of
positive maxima and time interval, 110
significant wave height and period,
130
successive wave amplitudes, 76
two wave amplitudes, 73, 77, 249
wave amplitude and period, 108
wave height and direction of
energy travel, 118
wave height and period, 109

kurtosis, 261, 287

level of significance, 95, 100
I’Hopital’s rule, 160
likelihood function, 92
log-normal distribution, 292
long-term distribution of

sea severity, 123

significant wave height, 123

wave height, 88

Rayleigh distribution parameter, 95
mean frequency, 39
mean length of high runs, 247, 250
mean length of total runs, 248, 250
mean period, 39
modal frequency, 39
modal period, 39
moment generating function, 288

narrow-band random process, 60, 295
negative maxima, 67
negative minima, 67
non-Gaussian distribution
distribution based on a nonlinear
mechanical system, 269
distribution based on Stokes wave
theory, 265
Gram-~Charlier distribution, 257, 260,
263
non-Gaussian waves, 255
non-narrow-band random process, 66
probability density function, 69, 70
normal distribution, 291
estimation of variance, 94, 98
truncated distribution, 70
normal random process (see Gaussian
random process), 295
number of waves
short-term, 69, 88, 115
long-term, 89

order statistics, 149
ordered sample, 149

Parseval theorem, 16
peak enhancement factor, 45
peak shape parameter, 44
peak-to-trough excursion (wave height), 78
period
average zero-crossing, 39, 115
mean, 39,115
probability distribution, 114
pitch-roll buoy, 181
point spectrum, 175
Poisson distribution, 291
positive maxima, 67
probability density function, 69, 70
probability distribution function, 70,
71
positive minima, 67
posterior probability, 163, 293
priori probability, 162, 293
probability density function, 283
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probability distribution
definition, 283
binomial, 291
chi-square, 292
exponential, 292
gamma, 292
generalized gamma, 292
log-normal, 292
normal (Gaussian), 291
Poisson, 291
Rayleigh, 62, 293
Weibull (three-parameter), 125
Weibull (two-parameter), 125, 292
probability distribution of
daily largest significant wave height,
170
half-cycle excursions, 84
long-term wave height, 88
maxima, 66
non-(aussian waves, 257
peak-to-trough excursions, 78
positive maxima, 70, 71
significant wave height, 123
wave amplitude, 62
wave period, 115
probability mass function, 283
probable extreme value, 151
PUV-meter, 188

quadrature spectrum, 21, 297

random process, 13
ergodic, 294
mathematical presentation, 8
steady-state (stationary), 14
time derivative of, 25
weakly ergodic, 294
weakly (covariance) steady-state, 14
Rayleigh distribution, 62, 293
confidence bands of the parameter, 97
estimation of parameter, 93
two-dimensional, 77
return period, 160
risk parameter, 154
root-mean-square (rms) value, 93, 94

scatter diagram, 130

semi-invariant, 289

significant wave height, 5, 35, 81
probability distribution, 123
seasonal fluctuation, 136
time series analysis, 135

skewness, 261, 289

spectral analysis, 13
higher—order, 52

spectral density function (spectrum)
definition, 17, 295
directional, 175
modification for moving system, 50
moments, 38
point, 175
uni-directional, 175
velocity and acceleration, 25
spectral formulation
as a function of v %, 36
JONSWAP, 42
Pierson-Moskowitz, 33
six-parameter, 39
TMA, 48
two-parameter, 35
spectral bandwidth parameter, 69
spectral peakedness parameter, 72
spectral width parameter, 73, 106
spectrum for moving system, 50
standard deviation, 286
standardized random variable, 287
stationary random process, 14
weakly stationary, 294
statistical independence, 285
stochastic analysis, 13
stochastic processes, 13
sup (supremumy), 101
swell, 6

time domain analysis, 9

total phase, 65

transfer function, 199

transformation of Gaussian to non-
(Gaussian waves, 279

transformation of random variable, 289

transient wave, 253

truncated probability distribution, 286

Type I and II excursions, 84, 223

uncorrelated random variables, 287
uni-directional spectrum, 175

variance, 286

wave breaking (see breaking wave), 218
wave group (see group waves), 232
wave-number frequency spectrum, 23
wave-number spectrum, 23
wave-number window function, 201
wave-probe array, 176
wave spectrum (see spectral density
function), 17, 295
weakly steady-state random process, 14
Weibull distribution, 125, 296
Wiener-Khintchine theorem, 18, 296
two-dimensional, 53
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