“1fremer

D. G. DESBRUYERES

SUBP()LAR SL()PES: A REGION Al H. MERCIER, V. THIERRY,P. . HERMINIER,
J. Gura, F. CGyr, D. KiEKE,

RAY OFF NEWFOUNDLAND P. HoLLipAY, D. SMEED, ... I

Mixing-induced
transformation...

A choke point of subpolar-
subtropical oceanic gyres...
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| Diapycnal volume flux is the key quantity behind

the density-spaced AMOC. Within the CR, mixing
% between the cold DWBC and the warm NAC
iInduces a significant dense-to-light water mass
transformation of water masses along the
boundary. Shown here is the mixing-driven
transformation of LSW in a numerical model (Xu

OSNAP Arrag¥

' - Located between the subtropical RAPID and
W_ subpolar OSNAP mooring arrays, the
AN g "Crossroad" (CR) represents a choke point for the
1e Crossroad . North Atlantic Current (NAC) and the Deep
Western Boundary Current (DWBC) - two key
components of the upper (orange) and lower
(blue) limbs of the Atlantic Meridional Overturning

Circulation (AMOC). S G Lt b et al, 2018).
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0.3 DWBC imposes through geostrophy and mass
conservation a cross-shore current and a net
upwelling (Spall, 2010). Shown here are Argo-

At the CR, newly-formed deep water masses (e.qg.
Labrador Sea Water, LSW) advected southward
within the confined DWBC are transformed and

The along-stream mixing-driven warming of the
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derived cross-shore geostrophic velocities

dispersed within the whole North Atlantic. Shown | _
... here is potential density at 1000m measured by 84 o -0 referenced locally to impose no normal flow.
I Argo floats drifitng at 1000m as they disperse from Il ‘ iy Offshore surtace tlow (blue) and inshore deep
2760 the boundary current in the vicinity of the CR zone 2000 +———— 10.00' —~ 1;0lo o o (& flow (red) induce a significant upwelling of 3 Sv
(i.e. all floats originate from the white circle). Distance along CR boundary (km) along the CR boundary.

How does the North Atlantic CROSSROAD imprint the AMOC
and large-scale deep ocean properties ?

PLAN

DEEP FLOW CONNECTIVITY, DIAPYCNAL AND VERTICAL MOTIONS, AND SHELF-SLOPE-INTERIOR EXCHANGES WILL BE
STUDIED WITH REPEAT HYDROGRAPHY, MOORINGS, PROFILING FLOATS, AND GLIDERS. NUMERICAL MODELING WILL
COMPLEMENT THE OBSERVATIONAL ANALYSIS. CRUISES TO BE HELD IN 2022 AND 2024.

BB Full-depth high-resolution CTD and ADCP measurements along
———— four AZMP lines for evgluating DWBC structure allong the
—1000 boundary and for closing volume and thermohaline budgets

Full-depth moorings equipped with ADCP, CTD and CM for
sampling the DWBC at key locations and depth levels along the
CR continental slopes.
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- —3000 export routes (retroflections from DWBC).

O

ASFAR systems for automatic Argo float releases withn the
DWBC to investigate lagrangian dispersion at different depth
levels and water mass property changes.

O End-point C-PIES for estimating integrated transports of deep
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On-shelf repeated glider transects to investigate shelf-

- —5000 . .
slope-interior exchanges.
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® @ net sinking/upwelling /Beep export routes SCIENTIFIC AND

» Shelf-slope exchange EXPERIMENTAL COLLABORATIONS WITH
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