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Scientific Background: The Ocean’s Meridional Overturning Circulation (MOC), a global reaching 

system of surface, intermediate and deep ocean currents, is the primary mechanism for the transport and 

storage of heat, freshwater and carbon between ocean basins and connects the upper layers of the ocean 

and the atmosphere with the huge reservoir of the deep sea (Fig. 1). The physical structure of this 

circulation and its efficiency in regulating climate are substantially influenced by the nature of water mass 

exchange between ocean basins. Climate models have shown that past changes in the strength of the MOC 

were linked to climate variations, with further predictions hinting that the MOC will continue to modulate 

future climate change scenarios on time-scales from decades to centuries.  

Objectives: The overarching goal of SAMOC is to observe and understand the mechanisms that control 

the mean and time-varying MOC as well as the meridional heat and fresh-water (or salt) transport in the 

South Atlantic, and the inter-ocean exchanges of heat and salt. The SAMOC initiative consists of a large 

number of on-going and proposed observational platforms aimed at monitoring long-term physical-

chemical changes within the Agulhas, Brazil, Antarctic Circumpolar and deep ocean current systems, as 

well as trans-basin and inter-ocean exchanges of heat and salt.   

The Scientific Approach: An important component of SAMOC is a trans-basin mooring line along 34.5°S 

aimed at monitoring the South Atlantic MOC and is referred to as the South Atlantic MOC Basin-wide 

Array (SAMBA, Fig. 1). Key objectives of SAMBA include the need to characterize the temporal 

variability of the MOC and the mechanisms controlling that variability, to provide a means to observe the 

changes in the ventilation characteristics and relative contributions of different water masses to the MOC, 

and perhaps more importantly to monitor the nature of exchange between the Indian and Atlantic Oceans 

and beyond. Brazil is contributing to this effort in the western side of the basin by means of a project 

funded by the FAPESP-FACEP-ANR Program. The Brazilian SAMOC  is being conducted in cooperation 

with the INCT-Mar-COI, coordinated by the Universidade Federal do Rio Grande (FURG). 

Achievements: In December 2012, during a cruise on board the University of São Paulo’s N.Oc. Alpha-

Crucis, four PIES (Pressure Inverted Echo-Sounder) and three CPIES (PIES with Currentmeter) were 

deployed by Brazilian, United States and Argentine scientists in the western end of SAMBA. To enhance 

the capabilities of the western array for measuring the southward transport by the Brazil Current, in 

December 2013 two new Brazilian instruments have been already purchased and will be deployed on the 

continental shelf and upper slope: a bottom-mounted ADCP and a bottom pressure gauge. In addition to 

the moored instruments, seven full-depth hydrographic surveys have been conducted near the western 



boundary since the first PIES were deployed in 2009, and another survey is scheduled with the Alpha-

Crucis for the December 2013 cruise. During this coming expedition two Argo floats donated by the 

Woods Hole Oceanographic Institution will be launched near 30oS, 42oW. Parallel to the observational 

component, a numerical modeling program has been conducted as a cooperative effort between Brazilian 

and French scientists. 

On the eastern side, in a French-South African cooperation, a number of CPIES were deployed in 

September 2013. Full depth CTD casts were also undertaken, providing high resolution, hydrographic 

survey of the eastern side of the SAMBA line. In 2015, if all goes well, a repeat oceanographic survey is 

planned between the African continental shelf and 0°E, and annual or semi-annual surveys are planned for 

the western end of the SAMBA line through at least 2016.  

Products: As of October 2013, two papers with major contributions from the Brazilian SAMOC had been 

accepted for publication, with minor reviews: one, based on observations, in the Journal of Geophysical 

Research and the other, which used results from the numerical modeling, in Progress of Oceanography. 

One PhD Thesis is in Progress and two Pos-Doc Fellows are working in SAMOC with FAPESP 

fellowships. 
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Figure 1: Left: An schematic view of the Atlantic Meridional Overturning Circulation (AMOC) indicating the 
position of the SAMBA line and the Agulhas Leakage. Right: Details of the western end of SAMBA.  

 
 
 


