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Zonally integrated residual overturning circulation (density coordinates)
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oy oo Previous work on the global reach of the Mid-depth overturning
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Talley (2013): 100% of NADW becomes AABW Lumpkin & Speer (2013): 75% of NADW joins the
before returning to the upper AMOC abyssal cell before returning to the upper AMOC

In both cases hydrography is used, but neither Argo, nor remotely sensed data.

Use ECCO velocities to trace partcels around the world starting in the AMOC.,



Advect~64000 particles with monthly climatology of
ECCO velocity, 1-year periodic, repeated tor 8100 years

Lagrangian analysis of NADW routes according to ECCOv4

backward in time

Exit section: 6°S for 0, < 36.6: 13.6 Sv: upper branch

Sample trajectory for Upper Route group o, < 37.07
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Lagrangian analysis of NADW routes according to ECCOv4

Advect~64000 particles backward in time Entry section: cross 6°S for 6, > 36.6 or

with monthly climatology of ECCO velocity, ter going through Drake Passage or lower branch

1-year periodic, repeated 8100 years ter going through Tasman Leakage or NADW
ter going through Indonesian Throughtlow
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Advect~64000 particles with monthly climatology of
ECCO velocity, 1-year periodic, repeated 8100 years

Lagrangian analysis of NADW routes according to ECCOv4

backward in time
Exit section: 6°S for 0, < 36.6: 13.6 Sv: upper branch

Sample trajectory for Subpolar Cell group: forward in time

Subpolar cell trajectory
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The routes of NADW according to ECCOv4
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Zona\ly integrated and ensemble averaged residual overturning circulation (o, coordinates)
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The routes of NADW according to ECCOv4 - schematic
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Parcels conditional histograms in T-S space
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Diabatic changes along trajectories
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* Lagrangian parcels trace origin of upper branch of meridional overturning circulation in the global ocean;

* In ECCO 48% samples the abyssal Indo-Pacific, with millennial residence times, before rejoining the AMOC,;
* The abyssal IndoPacific is visited before AABW is formed, and is filled with CDW.

* An additional 20% samples the sub polar cell of the Southern Ocean, with centennial residence times;

* Initial buoyancy gain for all particles is in ACC, with large subsequent gain in Indo-Pacific tropics;

o Still need to account for 7.55v of abyssal circulation that do not originate from NADW (future work).
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