Raw data Processing Data mining

CDIP buoys: We compute characteristic sea state parameters and map them to For which sea state parameters do we see the
160 locations observed wave heights, with extensive quality control. The largest variation in rogue wave probability?

4 billion waves / 700 years of time series resulting dataset (> 1TB) is freely available (1.
1.28 - 2.56 Hz sampling rate As it turns out, crest-trough correlation

(parameter r in Tayfun distribution) is the single

most informative parameter for waves. [2]
Benjamin-Feir index and kurtosis are
uninformative.

max( lOO waves)
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For rogue crests, we find that steepness and
Ursell number are most important, in line with

weakly nonlinear theory.
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Interventional distribution

PIA>2)  Relative dept (1og10) Steepness Cresttrough correlation Fitting this causal model to observations via As a next step, we formulate a causal model of
el A B / logistic regression, we find that only crest- “ oceanic rogue waves. This is a directed graph that specifies
o I This is invariant across a trough correlation and directional spread how macroscopic features F'relate to parameters P, physical effects @, and observations O.
e e e e s s wide range of data subsets. have significant contributions. The resulting This allows us to train a model that estimates the causal influence of each parameter. _
i - rogue wave probabilities match the observed R R e 2

ones very well. l

0.2 0.4 0.6
—— socal —— shallow-stations
hawaii —— summer

west-atlantic winter
—— deep-stations == full HOWGVG r, there are F

some Su bsetS that Observational distribution

Relative depth (logio) Steepness Crest-trough correlation Can not be explained Relative depth (log1o) Steepness Crest-trough correlation . :
_4 o .. z o |
0 ——ly = with this model. This o~ I / =%
could imply that our . e Lo
P Crest-trough correlation BFI & Ursell number Relative water depth — = . .‘Mﬁv
= . )

107 107 1073
-1 0 0.025 0.050 0.075 0.100 0.2 0.4 0.6 0.8

Directional spread Benjamin-Feir index Ursell number (log1o) Ca usa l gra p h IS Stl “ L Y : >
. l t 0 1 0.025 0.050 0.075 0.100 0.2 0.4 0.6 0.8 ' ; -~ . a:‘.lt. "
10_4 --—--——ﬁ_—ﬁ:—’—— - e e e T ————— w g “ . ,' - - -
|nC0m p e e' Directional spread Benjamin-Feir index Ursell number (log1g) 2 s

e D Linear Wind-wave Wave-wave Topography Wave breaking Wave-current
107 o o o 04 TS~ _ 000000 — 107 /// ' superposition interactions interactions interactions interactions
—— Hs >3m low-frequency

high-frequency == full

0

Read this poster online

. P S ® . - - '”‘ - . ’ . ER . 2 i W :"‘f.“ - ’ 3 - - - > . AV
. --\wt‘ptw 1:‘0 ® ol 0 : by ~uli T . A . et . '.s" A 9 el
. y v - " e : “’ > A ’q.“w
il valuation = o SR - Gy -u ey

; 2 . _ M - "*"u# | |
° ° T x L3P - na Moo W - ,:;r, . k%’ N
Publications G Mot =t ot i
‘ : _ P N o = St , - : s - fq.." » R .<«‘.-.
[1] Hafner, Dion, Johannes Gemmrich, and Markus Jochum. “"FOWD: A Free Ocean Wa&e Dataset for Data Mining and Machine Learning.” Journal of Atmospheric and Oceanic Technology (2021). - = = - . ““‘"\}. | Brny TG,

es Gemmrlch and Markus Jochum. “Real- World rogue v -va robabllltl

es ’ Scientific reports (2021).

W,.[g‘uflafner Dlon Jo ;:-:

- i
_bik¥ly/wise-poster-roque



https://journals.ametsoc.org/view/journals/atot/aop/JTECH-D-20-0185.1/JTECH-D-20-0185.1.xml
https://www.nature.com/articles/s41598-021-89359-1
mailto:dion.haefner@nbi.ku.dk
https://physics.aps.org/articles/v12/146
http://bit.ly/wise-poster-rogue

