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Motivation

Surface density transformation

« At higher densities, surface transformation is increasingly present in the

Early simulation adjustment

The Atlantic Meridional Overturning Circulation (AMOC) is an important component Surface water mass transformation is based on the Walin (1982) framework. * LR:surface freshening, mixed layer shoaling, and westward subpolar gyre shift
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of the global climate system. Surface water mass transformation in the subpolar
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*Speer and Tziperman (1992), **Evans et al. (2014)
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Figure 1 Map of the subpolar North Atlantic showing bathymetry, study regions and Configurations
subpolar gyre circulation. Regions are bounded equatorward by the Overturning in
the Subpolar North Atlantic Program (OSNAP) observing lines (Lozier et al., 2019). » Low Resolution (LR), 30-60 km

- Gent and McWilliams (1990) + Redi (1982) mesoscale eddy parameterizations

TS transformation and overturning

 In both simulations, transformation proceeds from warm/salty (Iceland Basin)

JFM mixed layer depth
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1. Water mass analysis in temperature-salinity (TS) coordinates 3 ke
: . : Max AMOC at 26.5°N Time-mean AMOC (years 51-60) =
can be a powerful diagnostic for evaluating ocean model S — °

AMOC performance.

2. Inthe eddy-parameterized (LR) simulation presented here,
an early surface freshwater bias suppresses surface
transformation in the Irminger and Labrador Seas
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currents. [Sv] Distance [km] Figure 7 Surface temperature-salinity (TS) transformation (arrows) and net import
Figure 2 AMOC stream function time series at 26.5°N and time mean years 51-60. Figure 5 Poleward velocity and potential density during years 3-7 at OSNAP (Fig. 1). (blue) and export (red) transports by region (years 3-7). Potential density in gray.
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