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Motivation

Knowledge on rogue waves in the German
Bight Is important for shipping and for the
construction of wind turbines. Hs is important
for supply ships, Hrog is important as a
construction parameter.
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Methodology

Cold air outbreaks over the NorthSea are
correlated with occurence of rogue waves.

Travelling fetch is a possible explanation, as is
shown by 2 steps:

1.Estimate Hs in duration limited cases for
gusts beyond cloud cells travelling across the
North Sea.

2.Estimate individual wave maxima from
Rayleigh statistics for the area size of the gust.

By the second step we assume that the

Gaussian statistic assumption for sea surface
elevation is valid
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Content
Individual Waves from Radar Satellites
Three rogue wave events.

Rescue cruiser Krupp (Draupner-), Britta-
storm, Tilo-storm

Detalls about estimations of wind gusts
and rogue waves
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Time Series Wave Height at Draupner, Jan, 1st 1995 15:20
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Significant Waveheight 11.9m Return Period of 1-5 years
Peak Period 16.7 sec

Maximum crest Height 18.5 m Higher than the 100 year cres
Adjacent trough -7.1m and —6.5m

Depth 70m
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Storm event of the 1st Nov. 2006

SKN +15m
Mean HW + 12,5 m
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- . MERIS FR LEVEL 2
¥ aquired on Nov 01, 2006

MSG-1 image acquired on Nov 1,
2006, 10:30 UTC
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On 9 November 2007, broken
wooden planks on the working
platform 15 m above chart

datum (left). Basement of the
FINO 1 research platform and
location of the working plat-
form.

Am 9.11.07 zerbrochene Holz-
bohlen auf der Arbeitsplatt-
form in 15 m . SKN (links).
Basement der Messplattform
FINO 1 und Lage des Arbeits-
plattform (rechts).
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Fig. 5: Significant wawve heights H, in November
2007, measured using WAMOS (black) and
ADCP (red) on the FINO 1 offshore plat-
form. The averaging period used to deter-
mine the statistical wawve parameters sig-
nificant wawve height, peak wawve direction
and peak wawve period is 30 min with the
wawve radar system, and 20 min with the

11. Int ADCP (AW AC).
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Weatherrmap from 9.Nov 2007, 0.00 UTC
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Fig. 3. Evolution of a wave spectrum with increasing fetch
for offshore winds. Increasing numbers refer to stations
with increasing distance from shore [73 H].
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From Rayleigh distribution:
N Is the number of individual waves for a given
significant wave height H, ;, for which on the average

one wave exceeds the height Hy.

N = eXp ( 2 ( I_IN/ HS)Z)

Hy = H, (0.5 In (N)) 03

Hy = 2 H, Is our working
definition for monster wave
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IS our working definition for

Average observed number N of single waves until the
encounter with an individual wave height H, and a
significant wave height Hg
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Conclusions

» [0 determine the shape and the height of individual
waves radar satellites are crucial. The modern wave
models are at present of no help. They only deliver
averaged sea state parameters ( no high resolution
variability).

» \We anticipate that fast travelling small scale storms
embedded In larger depressions are an effective source

for extraordinary high energy wave fields, that travel at
the speed of the small scale storms.

» With higher resolved wind fields the present wave
models can In principle forecast extreme sea states.
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