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• A statistical approach to estimate the probability of occurrence of freak waves in a sea state has been developed. The approach takes 
into account n (number of individual waves) and κ40 (kurtosis).
• The Generalized Extreme Value model has been applied to the Spanish deep-water buoy dataset.
• Results reveal an adequate fitness between the model and the data from buoys.
• A common parameterization has been found to different buoy data.  
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OBJECTIVE: To develop an extreme value model to 
quantify the probability of occurrence of freak waves 
taking into account the kurtosis (κ40) and the number 
of waves (n) in a sea state.
The model is fitted using wave gauge data.
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Model Verification: Buoys vs Model pdf
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MAXIMUM LIKELIHOOD ESTIMATION

STATISTICAL MODEL
Kurtosis-dependent Generalized Extreme Value distribution. 
GEV as a function of κ40 (kurtosis) and n (sample size):

BUOY DATASET

“Puertos del Estado”
quality control

15 buoy records all around Spain

Sea state (30 minutes free surface record)

Long-term free surface record
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BACKGROUND: Freak waves studies based on data measurements is used to predict the probability of occurrence of freak waves as function of κ40
and n (Mori et al. 2011).
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