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Although nearly impossible to observe on a global scale, total water mass transport and inter-basin exchange
are central to understanding long-term changes in ocean circulation. Of particular interest are changes in the
Meridional Overturning Circulation (MOC) as they pose potential impacts in continental climtae. However, in-
situ observations are limited in space and time preventing a holistic view of current variability. The representation
of long-term transports in ocean models is highly dependent on the atmospheric forcing fields, which may mis-
represent real interannual variability. The bottom pressure observations from the Gravity Recovery And Climate
Experiment (GRACE) provide for the first time the ability to observe this global water mass transport. Here, we
present the first near-global maps of variability in the depth-independent ocean circulation derived from advanced
analysis of GRACE data. We find that significant variability on annual to decadal time scales exists in the deep
large-scale circulation, some of which are related to the Southern Annular Mode forcing dominating Southern
Ocean variability.


