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 Max wave height (MaxH) is dangerous for ships or marine structure, NMEFC now starts to concern.
 MaxH is also a crucial symbol of “Freak Wave”.
 However, MaxH is seriously lack of observation, especially globally.
 MaxH can be obtained from wave model but from empirical methods.
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The Method:
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1) Build ML model to correct ERA5 MaxH against buoy observation (use buoy MaxH as truth); 

2) Correct ERA5 MaxH using ML, and collocate HY2/CFOSAT with ERA5

3) Build ML model 2 to obtain MaxH from satellite parameters (use corrected ERA5 as truth)

4) So ML 2 is the model to obtain MaxH from satellite.
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The objective: obtain the MaxH based on Along Track observation through ML
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MaxH/SWH ratio Timeline of Buoy#24, ERA5 and WAVERYS
 Very jumping values from buoy but smooth from Reanalysis
 The baselines of reanalysis are obviously different from buoy
 Ratio of WAVERYS is larger than ERA5, and buoy ratio average

From the timeline, it seems the reanalysis do not have the ability to describe the freak wave (ratio>2) ?



N

N

N

N

N

N

N Corrected 
ERA5 MaxH

… …

…

Use ERA5 Parameters as the 
inputs, use collocted buoy 
MaxH as the truth in the 
training.
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DNN 
corrected

RF 
corrected

Input Importance

Bias RMSE RE SI

ERA5 0.563 0.851 21.2% 20.7%

RF -0.015 0.591 13.0% 19.1%

DNN 0.002 0.563 12.5% 18.2%

RMSE



 The training dataset 
is in 2019-2020

While the 
assessment is done 
based on the data in 
2021
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Thank you very much!

Suggestions and comments are extremely welcome
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