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How the South Atlantic influences the global ocean current system 
 
New review paper synthesises recent knowledge about the role of the South Atlantic 
Ocean in the marine overturning circulation and reveals the power of inclusive science 
 
24.01.2023/Buenos Aires/Miami/Kiel. Fifteen years after the inception of the international 
South Atlantic Meridional Overturning Circulation (SAMOC) initiative, substantial advances 
have been made in observing and understanding the South Atlantic component of the 
Atlantic Meridional Overturning Circulation (AMOC). This global ocean current system is 
crucial for our weather and climate. A recent publication involving GEOMAR Helmholtz 
Centre for Ocean Research Kiel synthesises the latest knowledge. A complementing 
comment provides insights into the inclusive and diverse culture among SAMOC scientists. 
 
As a global system of ocean currents, the Atlantic Meridional Overturning Circulation (AMOC) 
redistributes heat, freshwater and carbon around the Earth. It influences our weather and climate 
and drives societally relevant aspects of climate change. The South Atlantic Ocean plays a unique 
part in this global conveyor belt: First of all, it is the only ocean region that transports heat towards 
the equator – while generally heat is brought from the equator towards the poles. And secondly, only 
in the South Atlantic, the upper and the abyssal cells of the AMOC are prominent. In the surface 
layer of the upper overturning cell of the AMOC, warm and salty waters are carried northward 
towards high latitudes. In the far North, these waters cool, sink and flow back equatorward as cold 
deep water in a lower branch of the upper cell. Underneath this upper cell, the second overturning 
cell, called the abyssal cell, is situated. It includes the coldest and densest water masses of the world 
ocean, which are formed at the ice edge of Antarctica.  
 
Scientists from Argentina, Brazil, France, Germany, South Africa and the United States of America 
now provide a review of research about the Atlantic Meridional Overturning Circulation (AMOC) 
focused on the South Atlantic Ocean. For their article published in the journal Nature 
Communications Earth & Environment, the author team led by the Argentinian scientist Dr. Maria 
Paz Chidichimo synthesised insights gained into overturning flows, interocean exchanges, as well 
as water mass distributions and pathways in the South Atlantic Ocean over the past fifteen years of 
observations. 
 
The review article builds on research conducted in the context of the international South Atlantic 
Meridional Overturning Circulation (SAMOC) initiative. It was created in 2007 with the goal to monitor 
climatically relevant oceanic fluxes of mass, heat, and freshwater. Its members use moored arrays 
and ship-based hydrographic observations, Argo profiling floats, and surface drifting buoys, as well 
as data from global satellites. The information is used to validate and improve numerical models and 
climate predictions, and understand impacts of the SAMOC on climate and weather. 
 
GEOMAR mooring data support SAMOC initiative 
 
GEOMAR Helmholtz Centre for Ocean Research Kiel (Germany) supports the SAMOC initiative with 
the Tropical Atlantic Circulation and Overturning array at 11°S (TRACOS) consisting of full-depth 
moorings at the western and eastern side of the tropical Atlantic. “With the observations of TRACOS 
at the western boundary we monitor the variability of the western boundary current system, which is 



 

 

 

 

 

tightly connected to the variability of the AMOC and the Subtropical Cell, another shallower 
overturning cell confined to the tropical Atlantic”, says GEOMAR scientist Dr. Rebecca Hummels. 
“Together with observations at the eastern boundary we estimate the variability of the AMOC at this 
latitude and try to disentangle the role of the boundary circulation fluctuations, the wind and the 
interior ocean circulation on AMOC variability. Thereby we hope to understand the causes of 
variability patterns, which then can be used for future predictions.”  
 
The expansion of the SAMOC observational network over the past ten to 15 years, particularly along 
the SAMOC Basin-Wide Array (SAMBA) line at 34.5°S and the TRACOS line at 11°S, have provided 
key information about the structure and variability of the AMOC volume transports at these two 
latitudes, as well as the structure and temporal variability of flows along the western and eastern 
boundaries of the South Atlantic. At 34.5°S, estimates of meridional heat transports by the AMOC 
and volume transports by the abyssal cell have also been made using mooring data.  
 
Research expeditions in support of 34.5°S and 11°S moored arrays have also greatly augmented 
the number of full-depth hydrographic profiles available in the region. “In May/June this year we will 
conduct the eighth maintenance research cruise for the western boundary part of the TRACOS array, 
states Dr. Rebecca Hummels. “On this cruise, we will have an additional biological component in 
close collaboration with Brazilian scientists mainly from Recife”. The expedition with the German 
research vessel MARIA S. MERIAN led by Dr Hummels begins on 11 May 2023 in Recife (Brazil) 
and ends on 15 June 2023 in Ponta Delgada (Azores, Portugal). 
 
Integrative science from the beginning 
 
The transatlantic research cruise reflects the close collaboration within the SAMOC community in 
general, which is highlighted in the comment article about the inclusive science in the SAMOC 
community, which accompanies the review article. “Already the first SAMOC executive committee 
equally involved scientists from the northern and the southern hemisphere, matched by an equivalent 
representation of gender. What should go without saying actually differentiates the SAMOC 
community from large research programmes and initiatives”, emphasises Dr. Rebecca Hummels, 
who also participated in the comment article.   
 
According to the review article, the South Atlantic Ocean has warmed from the surface to the deep 
and abyssal ocean, and salinity in the upper South Atlantic has increased, while intermediate, deep, 
and abyssal water masses are freshening. Recent observational and modelling evidence also 
suggests that a reduction in the strength of the AMOC due to human-induced warming is linked to 
rising temperatures and salinification of the South Atlantic Ocean, which is what SAMOC scientists 
observe. Variations of the AMOC strength can have important societally-relevant impacts on coastal 
sea levels, marine heat waves, extreme weather events, and shifts in regional weather and global 
climate. 
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Review article: Chidichimo, M.P., Perez, R.C., Speich, S., Kersalé, M., Sprintall, J., Dong, S., 
Lamont, T., Sato, O.T., Chereskin, T., Hummels, R., Schmid, C. (2023): Energetic overturning flows, 
dynamic interocean exchanges, and ocean warming observed in the South Atlantic. Commun Earth 
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Links: 
 
https://www.geomar.de/en/discover/ships-and-technology/moorings GEOMAR Moorings  
https://www.conicet.gov.ar Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET), 
Buenos Aires, Argentina 
http://www.hidro.gov.ar Servicio de Hidrografía Naval, Buenos Aires, Argentina 
http://ifaeci.cima.fcen.uba.ar CNRS-IRD-CONICET UBA, Instituto Franco-Argentino para el Estudio 
del Clima y sus Impactos (UMI 3351 IFAECI), Buenos Aires, Argentina 
https://www.aoml.noaa.gov National Oceanic and Atmospheric Administration, Atlantic 
Oceanographic and Meteorological Laboratory, Florida, United States of America 
https://www.lmd.ipsl.fr Laboratoire de Météorologie Dynamique UMR8539, ENS-PSL/CNRS/Ecole 
Polytechnique/SU, IPSL Département de Géosciences, Paris, France 
https://scripps.ucsd.edu Scripps Institution of Oceanography, U.C. San Diego, La Jolla, United 
States of America  
https://www.dffe.gov.za/branches/oceans_coast Oceans & Coasts Research Branch, Department of 
Forestry, Fisheries and the Environment, Cape Town, South Africa 
http://www.sea.uct.ac.za Oceanography Department, University of Cape Town, Cape Town, South 
Africa 
https://www.io.usp.br Oceanographic Institute of the University of São Paulo, São Paulo, Brazil 
www.geomar.de/en GEOMAR Helmholtz Centre for Ocean Research Kiel, Kiel, Germany 
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