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FOCCUS Coastal zones are the most heavily used and impacted areas of the 
global ocean due to the large concentration of human populations, numerous human 
activities, and various anthropogenic pressures. In light of escalating climate change 
impacts in the coastal zone and the European Union's emphasis on a sustainable blue 
economy, the need for comprehensive and high-resolution coastal observations has 
never been more critical.  

The “Forecasting and Observing the Open-to-Coastal Ocean for Copernicus Users“ 
(FOCCUS)  project (funded by European Commission) aims to enhance Copernicus 
Marine services for coastal zones by leveraging both Copernicus Marine Service and 
Member State coastal systems. However, due to the complexity of coastal zones, 
achieving this requires integrating remote-sensing and in-situ data to fully understand 
coastal dynamics and address observational gaps.

Improve intermediate and 
strong currents
reconstruction:
Errors from solutions using
weighted loss function
(MSE) vs basic loss
function

Near-inertial frequencies are missing in 
the reconstruction. Work is on-going to 
improve the solution and capture this
signal

Surface drifters vs inference with Satellite data over 2023-2024

Drogue-off drifters only = surface currents
Mean of 157 measurements per pixel

METHOD
• Learn from Copernicus Marine Service Mediterranean model reanalysis from 2005

to 2018 [REF]
• Inference from satellite observations (SST, SSS, SSH) and ERA5 winds
• Zone - Mediterranean Sea, with a speficic focus on HF radars areas (Delta Ebro,

Ibiza, Tirlig (Genoa))
• Approach - UNET (ConvLSTM also tested)

RESULTS & ASSESSMENT vs HF Radar & drifters

REFERENCES: 
https://doi.org/10.25423/CMCC/MEDSEA_MULTIY
EAR_PHY_006_004_E3R1

https://doi.org/10.5281/zenodo.14826522 (The 
data will be available on Zenodo before the end of 
the project, but restricted access for the moment)

Contact: nverbrugge@groupcls.com
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U RMSE, mean rmse=0.16 m/s
V RMSE, mean rmse=0.14 m/s

CONCLUSION
• Weighted loss function improves the intermediate and strong currents which have a greater impact
• Some frequencies are missing from the reconstruction
• ConvLSTM not better than UNET model
• U,V error levels at the same level as HF radar compared with drifters.

OUR OBJECTIVE As part of the FOCCUS project, we present here 
some preliminary results of the machine learning approach used to 
reconstruct 2D maps of surface velocity currents in Mediterranean coastal 
areas. The aim of the method is to use the synergy between reanalyses of 
oceanic and atmospheric numerical model and satellite observations from 
different sensors to derive hourly currents on a 5x5km grid
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