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Early detection of anthropogenic climate change
signal in the interior subpolar North Atlantic oxygen

Monday, 3 September 2018 17:45 (15)

The response of oxygen concentrations in the subpolar North Atlantic (SPNA) to future climate change is
poorly understood. Here, we investigate the multi-decadal variability in the interior oxygen at 1500 m depth
and its association with the North Atlantic subpolar gyre index (a proxy for the subpolar gyre strength) for
both models and data. During its positive phase, persistent anomalously strong mixing in the Labrador Sea
entrains oxygen-richwater into the interior southern SPNA, while the opposite is true during a negative phase.
We evaluate a suite of IPCC-class Earth System Models (ESMs) according to their fitness in representing the
observed variability. Under a high CO2 future scenario, the best performing ESMs project a steady decline
in the SPNA oxygen, driven partly by lower oxygen solubility in warmer climate and partly by increases in
apparent oxygen utilization largely due to the long-term weakening of the LSW ventilation. The projected
deoxygenation is shown to depend on the sensitivity of the simulated Labrador Sea mixed layer depth to
temperature increase. This anthropogenic signal on the interior Labrador Sea oxygen is projected to emerge
in the early 21st century, decades before the temperature and salinity signals, suggesting that the interior
oxygen in the study region is more sensitive to circulation changes than temperature and salinity.
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