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Temporal variability of the South Atlantic Meridional Overturning Circulation between 20°S and 35°S:
How the geostrophic and Ekman components dominate during different periods of time
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Satellite altimetry measurements are used to investigate the spatial and temporal variability of the Meridional Overturning Circulation (MOC) and Meridional Heat Transport (MHT) in the South Atlantic.
Altimetry-derived synthetic temperature and salinity profiles between 20°S and 34.5°S are used to estimate the MOC/MHT, which compare well with estimates obtained from XBT measurements. Consistent
with studies from XBT/Argo data results, the geostrophic contribution to the MOC exhibits strong annual cycles, and plays an equal role to the Ekman component in the AMOC seasonal variation. The
strongest variations on seasonal and interannual time scales in our study region are found at 34.5°S. The dominance of the geostrophic and Ekman components on the interannual variations in the MOC and
MHT varies with time and latitudes, with the geostrophic component being dominant during 1993-2006 and the Ekman component dominant between 2006-2011 at 34.5°S.
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Time series of the MHT along 34.5°S obtained from XBT observations (black) and altimetry
observations (red). Altimetry allows to extend the time series back in time since 1993.
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(red) and Ekman (green) components at 20°S, 25°S, 30°S, and 34.5°S, respectively.
The Ekman (green shade) and the geostrophic (red shade) components are

dominant during distinctive periods of time.
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Historical hydrographic data are from the World Ocean Atlas 2013 (http://www.nodc.noaa.gov/OC5/woal3/). Altimeter SSH data are available at
http://www.aviso.altimetry.fr/en/data/data-access.html. The velocity at 1000 m depth from Argo floats are from http://apdrc.soest.hawaii.edu/projects/Argo/data/trjctry/. This work was
supported by NASA Ocean Surface Topography Science Team Grant NNH13AW33l, by the NOAA Climate Program Office by the NOAA Atlantic Oceanographic and Meteorological Laboratory
(AOML) and by the Cooperative Institute of Marine and Atmospheric Studies of the University of Miami (CIMAS).




