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Goal and Approach
• Use reported data about port closures and

modeled weather and wave data to build model
that can accurately predict if a given port is
closed on a given data.

• We’ve used port closure information from
together with historical weather and wave data
(ERA5) from the ECMWF to train and validate
several machine learning models.

• 1000 cases, of which 20% are port closures.
• Closures data from 20 ports, 10 years history



Choosing the Right Features for the Model
We experimented with 

• maximum daily 10-m wind speed 
• maximum daily significant wave height
• mean daily swell period 
• mean daily wave direction 
• port as explaining features in the model

The RF shows the highest feature importance score for 10-m wind speed,
maximum daily significant wave height and port name (category)



Results on test dataset for RF (XGB)
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Results on test dataset for RF (XGB)
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Synthesizing More Data

• Too little data on closures leads to under-predicting:
• SMOTE, ADASYN

How: calculate points
located close to existing points

What: oversample - produce more 
underrepresented data (closure)



Similarity score for SMOTE generated data



Similarity for SMOTE- generated data



Accuracy for RF trained on SMOTE



Similarity for GAN- generated data



Similarity for GAN- generated data, 2



Goal and Approach



Summary

Overall success rate for closure status 90% (port open or 
closed), RF trained on on historical events

The data augmentation approach help to build an 
accurate ML predictive model for rare events forecasting

ML (RF classifier) trained on data generated with
ADASYN
SMOTE(C)
WGAN
DCGAN



Summary
how the methods and amount of synthesized data affects predictive model's accuracy

RF, imbalanced data RF, SMOTE RF, DCGAN

RF, imbalanced, threshold RF, ADASYN RF, WGAN



Summary

What evaluation metrics most suitable for data quality 
check and predictive models’ assessment when using 
datasets containing synthetic data:
• Accuracy (F1-score)
• Confusion matrix
• Similarity score


