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Basics:

Data:
Significant wave height Hs(t)=40y(t)

Hs(t) measured in Northern North Sea, ev-
ery 3 hours

Continuous Hg(t) measurements for
~ 18 years (base case)

~ 26 years (extended case)
Care about:

h10o0 = 100-year value of Hg(t)



Approaches:

Keep only annual maxima Hgnn:
P[Hgnn > h1oo] = .01

— Solve for higo

Keep all H; (N=8 x 365=2920 per year):
P[H; > hipo] = .01/N

— Solve for h1go

Small Problem: May get different h1gg’s



Method 1: All 3-hr H;
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Significant wave height, h [m]

Method of moments used to fit 3-parameter
Weibull model to all Hg(t)

Result: h1gp=14.5m



Method 2: annual H
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Fonn = Gumbel model — higp = 13.2m



Hypotheses:

Clustering:
All 3-hr Hs data highly correlated

Fann:FéV_hr assumes independence; tends
to overestimate hq1gg

Favors h1pp=13.2m based on annual max-
ima

Statistical Uncertainty:

Estimate hi1900=13.2m based on only 18
maxima; uncertain due to limited sample
Size

Favors hipo=14.5m based on larger data
set



Hypothesis 1: Correlation
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Correlation coefficient p; ;4 1=0.96

Nonetheless, h1gp=14.2m (reduces by only
0.3m)



Hypothesis 2: Uncertainty

Prediction of hy,=p-th fractile:
hp = pg + kpon

General cage:
Varlhp] = ZH[1 + k2(%4) + kpas]

Gumbel case:
p=.99, k,=3.16, az=1.4, ay=5.4
Var[hp] = [ 0.9 m ]?

Difference:
14.5-13.2=1.3 = 1.4 std devs
(somewhat unlikely)



Consider all ordered data
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Significant wave height, h [m]
Fann=[Observed F5_;.]" if independent
Data diverge from Weibull fit above ~ 10m

Supports benefits of fitting tails, peak storm
values over threshold, etc



