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The ocean currents modulate natural processes at several different space and time scales, from
global climate patterns to local dispersal of tracers and pollutants, with relevant impacts on marine
ecosystems and maritime activities.
Nowadays, the currents' global-to-regional scale operational monitoring is mainly provided by
satellite altimetry (affected by intrinsic limits), only allowing to retrieve the large scale geostrophic
component of the surface oceanic motions. This is not sufficient for many applications, particularly
in semi-enclosed basins as the Mediterranean Sea, where the most energetic signals are found at
relatively small scales (~down to 10 km).

We apply a deep-learning methodology that leverages super-resolution techniques (Convolutional
Neural Networks-CNN) to enhance Absolute Dynamic Topography (ADT) images from the synergy of
current operational L4 ADT and Sea Surface Temperature (SST) fields [1]. All data are obtained from
the Copernicus Marine Service.
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Conclusions and Perspectives
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Context and Motivation

Interpolation

• CNNs are promising tools for extracting signatures of the ocean dynamics from the high resolution L4 ocean tracer fields. The case of SST was investigated. The CNN based ocean currents 
reconstruction  brings overall improvements with respect to standard altimeter-derived mapping in the Mediterranean Sea; 

• Inaccuracies in the L4 ocean teacer fields (mainly L4 mapping artifacts)  may degrade the CNN based reconstruction;
• Future works: Improve the CNN-based reconstruction by optimizing the physics-informed constraints for the Loss Function/perform CNN training directly with observations (e.g. SWOT-derived ADTs, 

Sentinel-3 SLSTR-derived SSTs)
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CNN with customized, physics-informed Loss Fuction (LF):
accounts for the ADT, SST, ∂tSST and advection from geostrophic currents,
representing an improvement over the applications from earlier studies [2]
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