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Subsurface-intensified eddies are ubiquitous in the world ocean. They can be generated by exchanges of water
masses between semi-enclosed evaporation basins and the open ocean or by deep convection. Past and recent
studies have shown that these eddies are carriers of large amounts of heat and salt, that they are coherent over inter-
annual timescales and that they can migrate for several thousands of miles from their origination areas towards
the open ocean. Hence, subsurface-intensified eddies can influence the three-dimensional distribution of oceanic
tracers at global scale. The synoptic knowledge of the eddies positions and mean pathways is then crucial for
evaluating temperature and salinity budgets in the world ocean. At present day, satellite sensors constitute the
ideal tool for the synoptic and global scale observations of the ocean. Since they only provide informations on the
oceanic surface, we characterized the signatures that subsurface eddies generate at the sea-surface, to determine
the extent to which they can be isolated from the surrounding surface turbulence and be considered as a trace of an
underlying eddy.
We studied the surface signature of subsurface-intensified anticyclones (Mediterranean Water Eddies - Meddies) in
a realistic, long-term (20 years) and high resolution simulation (dx = 3 km) based on the ROMS model. The novelty
and advantage of this approach is given by the simultaneous availability of the full 3D eddies characteristics, the
ones of the background ocean and of the sea-surface (in terms of sea-surface height, temperature and salinity).
This also allowed us to speculate on a synergy between different satellite observations for the automatic detection
of subsurface eddies from space. The along trajectory properties and surface signatures of more than 90 long-lived
Meddies were analyzed. We showed that the Meddies constantly generate positive anomalies in sea-surface height
and that these anomalies are principally related to the Meddy potential vorticity structure at depth (around 1000 m
below the sea-surface). Such anomalies were long-lived, mostly migrated exhibiting southwestward trajectories,
their intensities were O(10 cm) and extended horizontally up to more than 300 km (around 1.5 times the Meddy
diameter). On the other hand, the Meddies thermohaline surface signatures proved to be mostly dominated by
the local surface conditions and their structure poorly correlated to the Meddy structure at depth (e.g. the Meddy
volume-integrated salt and temperature content). These results point out that satellite altimetry is the most suitable
approach to track subsurface-intensified eddies from observations of the sea-surface, also encouraging the use of
future high-resolution altimetric observations (e.g. SWOT) to detect subsurface oceanic motions from satellite
sensors.


