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Introduction Mean subtropical North Atlantic circulation at 1000-2000 m
The Deep Western Boundary Current (DWBC) is the primary component of the 40°N r 40°N r
lower limb (z > 1000 m) of the Atlantic Meridional Overturning Circulation. In e e
the subtropical North Atlantic (15°-30°N), part of the flow recirculates in the ocean 39" N 30" N
interior decreasing the net meridional transport along its path. 30° N k. 30° N k.
Motivation: The complex mean DWBC recirculation patterns revealed by 25° ' * ; 25° N |
lsczzigzed observations and recent eddy-resolving simulations are still poorly under . 5 T % o - 0500 1000  9(° N
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Describe and understand the structure and formation Absolute Dynamic Topography (m? s72) Streamfunction x107° (m? s™1)

dynamics of the DWBC recirculation in the subtropical
North Atlantic.

Figure 2: (a) Mean absolute dynamic topography derived from RG-ARGO climatology and CNES-CLS13 MDT at 1500 m depth; (b) Mean streamfunction mapped from OFES velocity outputs at 1500 m depth. The white lines represent

Ertel's potential vorticity from ARGO and OFES respectively, and its interval is 4x1071% (m~! s71). Local minimum (i.e., deep blue shadings) indicate cyclonic circulation.
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Mean DWBC and its recirculation at 26.5°N Evaluation of forcing mechanisms in OFES
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in the MOCHA repeat transect off the Abaco lsland, Bahamas. NOAA’s Atlantic Oceanographlc and Figure 3: Mean meridional velocity transect at 26.5°N: (a) LADCP-observed velocity; (b) Absolute geostrophic ZUN| .
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Ocean model For the Ocean Simulator (OFES) :
. OUtpUtS (Velocity T and S) from a hindcast simulation Climatologically (WOA) Figure 4: Mean potential vorticity advection @.Vg (left panels) and convergence of the mean eddy-potential
)
initialized and forced by NCEP-NCAR reanalysis surtaces fluxes with horizontal Summary and Conclusions vorticity fluxes —V.(if'q') (right panels) at 1000 m (a-b); 2000 m (c-d); and 4000 m (e-f). The continuous gray lines
. o . . . _3 2 _1 .
resolution of O.lOXO.lo, 54 vertical Z—lGVGlS, and Snapshots every 3 days between represent the mean streamfunction with interval of 1.5x107° m* s™". The gray vectors are the mean eddy-potential

_ ! . . . . vorticity fluxes @'¢’. The spatial correlation coefficient between @.V3 and —V.(@¢’) is approximately 0.9 over the
1980-2013 (Sasaki et al., 2008). Mean subtropical North Atlantic circulation at 1000-2000 m g ! P ! (') s app g
recirculation cells domain (i. e., offshore distance from the western boundary ~ 100-1000 km) at depths 1000-3000

« DWBC recirculation (15°-30°N): multiple cyclonic cells along the western

. . . m. Below 3000 m, the coherent positive (at the boundary) and negative bands (offshore) of these terms break into a
boundary embedded in a larger scale recirculation;

Approach

patched pattern and its correlation (/0.7 at 4000 m) decreases progressively towards the ocean bottom. In contrast,

» Cells are characterized by the presence of flow crossing mean potential the T vectors present significant vertical changes below 1000 m.

Mean subtropical North Atlantic circulation at 1000-2000 m vorticity gradients.

= ARGO Absolute Dynamic Topography: MDT Referenced Dynamic Method;
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