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Equatorial subsurface eddies on NEMO Simulation
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• The equatorial subsurface eddies move from east
to west, under the thermocline on both sides of
the equator;

• They have a negative (positive) Potential Vorticity
(PV) anomaly in the Northern (Southern)
hemisphere, and are therefore Anticyclones

• These eddies have no signature for all the surface parameters (a, b & c). This
signature is masked by both the dynamics of the mixing layer and the currents
located above the vortices;

• On the other hand, on the subsurface, for density ranges between 25.8-26.6, we
observe a signature characteristic of eddies. As for the potential vorticity (d) for
example. We average the subsurface parameters between two isopycnal levels
(indicated in square brackets) to obtain a horizontal map

In the equatorial Atlantic, most of the dynamics of mesoscale takes place in the
subsurface, without leaving any trace on the surface



Generation and dissipation processes
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The source of PV for these vortices is EUC;
this equatorial subsurface current flows from West to
East from the Brazilian coasts to the bottom of the Gulf
of Guinea

• The EUC branches off into two branches north and south off the coast of Gabon
and into a small northern branch at Sao Tome Island;

• Diapycnal mixing occurs in each branch (illustrated by the salinity), PV anomalies
(eddies) are thus created (see Haynes and McIntyre, 1987, 1990; Morel and
McWilliams, 2001) and move from East to West in subsurface

• On this PV map, we can see that the eddy train remains between the same
latitudes (vortex corridor) throughout the course. The southern equatorial
eddies seem more coherent than the northern equatorials ones. Note that
this also depends on the isopycnal range chosen;

• These vortices dissipate after 20° W by isopycnal dilution and interaction
with the intense dynamics of the Brazilian coasts (NBC, NBUC, etc.)
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Saisonal variability and associate circulation
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Annual variation of the Potential Vorticity in the equatorial band (0.5°-4°N above, 4°-1°S below)
between 20°W and 10°E. The PV is averaged between σ0 = 24.5-26.2

➔ High activity period: November to June
➔ Low activity period: July to October

Note that the anomalies of PV are stronger in the northern hemisphere due to the more 
intense diapycnal mixture and / or the fraction of the EUC more important in the North

This seasonality is very similar to that of the EUC, as described by Kolodziejczyk et al. (2014)

In each corridor there is a succession of anticyclonic eddies which gradually dilute their PV in
the ambient environment. This large-scale PV is thus associated with a large-scale
circulation: it forms in each hemisphere a flattened anticyclonic gyre (illustrate by blue
arrows on the below figure)

The general equilibrium of equatorial
dynamics therefore involves mechanisms at
all scales, from small to large and vice versa.
The mechanisms described during this work
illustrate the reverse energy cascade.
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Core Theme 1: Current state of the marine
ecosystems including environmental
processes and human activities

•WP1 : Large-scale circulation, eddy 
dynamics, upwelling and mixing


