          SUPPLEMENTARY INFORMATION
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Figure S1. Climatology of the meridional NAC transport (meridional velocity [m s-1]) across 45°N in ECCO. Shown is the box region where we integrate northward transport to define a NAC timeseries.
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Figure S2. Annual-mean (a) and March (b) 1992-2012 climatology of the primary component of planetary Ertel PV   [10-12 m-1s-1 ] along a 59N section across the Labrador Sea. Superimposed are contours [kg m-3].
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Figure S3. Anomaly in the NAC transport [m3 s-1] across 45°N in response to the Labrador Sea surface salinity perturbation (experiment Pert1_LabSSS) and geostrophic component of the anomaly assuming zero reference velocity. Ticks along the horizontal axis mark the beginning of each year.
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Figure S4. Shading: zonal velocity anomaly [m s-1] across the Charlie Gibbs and Faraday Fracture zones, depth-averaged over the σθ = 27.81-27.86 [kg m-3] layer time-averaged over a) Year 2 and b) Year 5 of the Labrador Sea freshening experiment. Topographic contours are shown in green.
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Figure S5. a) Annual-mean anomaly (stars) and 5-day mean anomaly smoothed with a 30-day running average (dotted blue line) in the volume of recently ventilated LSW (PV<4 ×10-12 m-1 s-1) in the Labrador Sea (red shaded area in the inset panel) after the Jan. 1996 Labrador Sea surface freshening in experiment Pert1_LabSSS. b) Annual mean background volume of recently ventilated LSW (PV<4 ×10-12 m-1 s-1 ) in the Labrador Sea in the re-run of the ECCOv4 state estimate, which is used as a control simulation (Ctrl1_ECCO). Ticks along the horizontal axes mark the beginning of each year.
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Figure S6. Annual-mean geostrophic component of meridional NAC transport at 45°N in the ECCOv4, release 3 historical estimate. The index was normalized by subtracting the mean and rescaling by the standard deviation of 0.8 Sv. Ticks along the horizontal axis mark years corresponding to the annually-averaged data points.
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