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Driven by multiple factors, including tides, wind fields, ocean currents, and seafloor
topography, the marginal seas exhibit abundant dynamic processes. Among these, sub-
mesoscale oceanic eddies are the key driver in the mixing of the upper ocean layer and the
transport of heat, salt, and nutrients. Spaceborne synthetic aperture radar (SAR), with its high
spatial resolution and wide coverage, is the superior sensor for studying ocean sub-mesoscale
eddies.

During the first year of DRAGON 6, we have been focusing on the detection and identification
of multi-scale eddies on SAR imagery and on their spatio-temporal variation and coverage.
Ten years of Sentinel-1 SAR-C data of the Western Mediterranean Sea have been used for an
automated detection of oceanic eddies by the EOLO system, an Al technique developed during
DRAGON 5. A comparison with results of visual inspections of SAR-C data of the same region
reveals that the results achieved by EOLO show the same seasonalities and spatial
distributions.

Given the robustness of the EOLO on the large volume of SAR data acquired in the
Mediterranean Sea, the EOLO is further applied to multiple sources of SAR-C data acquired in
the global ocean, including Sentinel-1 and Envisat SAR imagery, with a total of 3,192,002
scenes. The detected 82,750 eddies, 97% of which have a diameter less than 40 km, are
compared with the concurrent mesoscale eddies detected by radar altimeter. The spatial
comparison results show a high consistency of sub-mesoscale and mesoscale eddies.
Quantitative analysis indicates about 50% of sub-mesoscale eddies are located within twice
the radius of mesoscale eddies, where sub-mesoscale eddies in the core area of mesoscale
eddies-only account for approx. 9%.

Using the spatial variation of the mesoscale strain rate (MSR) in the normalized mesoscale
eddy-center coordinate system, we found that the high MSR band is located within a ring-
shaped area, i.e., 0.5 to 1.5 times the normalized radius of mesoscale eddies around the eddy
center. The radial distribution further shows that the MSR is positive in the ring-shaped area,
while it is negative in the core area. This quantitative analysis shows that about 50% of the
global sub-mesoscale eddies are generated by shear instabilities along mesoscale eddies.
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