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(IPCC 2013, Fig. SPM.1b)

Warming in the climate system is unequivocal

Trend (oC over past 30 years)



What about the Ocean? Is it warming?

Yes, the ocean is warming 

over many regions, depth 

ranges, and time periods, 

although neither 

everywhere, nor constantly.

Ocean heat uptake 

pathways. The ocean is 

stratified and there are regions 

where surface water sinks, 

bringing heat and other 

properties to the deeper 

layers.

(Chap. 3 – IPCC AR5)



The Global Thermohaline Conveyor Belt: 
How the Ocean regulates Earth’s Climate

The South Atlantic exports 

heat to the N. Atlantic at a 

rate of 1.3  Petawatts (or 

1.3 x 1015 Joules/second)

Thus, any small variation in 

this value may have 

serious consequences.

“Hot Spots”:

- Meridional Fluxes in the N. Atlantic

- SEC Bifurcation

- Agulhas “leakage”

- Drake thruflow & BMC

- Bottom water formation near Antarctica

- Indonesia thruflow
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The MOC is being monitored on three 

arrays across the Atlantic:

OSNAP, surface-to-bottom monitoring array 

between Canada and Scotland, proposed to 

US and British funding agencies.

RAPID-MOCHA, from the Florida to Africa 

across 26.5N, which has been in place since 

2004

SAMOC, a multinational effort in the 

South Atlantic from Brazil to South 

Africa, along 34.5oS. 



Movar

Atlas-B

SAMOC Basin-wide Array 

(SAMBA)

The complete array of all monitoring

lines occupied under SAMOC includes

the SAMBA array, along 34.5oS, the

Atlas-B line (Project SANSAO) and the

MOVAR XBT line.

The South Atlantic Meridional Overturning Circulation (SAMOC)
http://www.aoml.noaa.gov/phod/SAMOC_international



The Brazilian Component of the SAMOC Program

Impact of the Southern Atlantic on the Global 
Overturning Circulation  and Climate 

Proc. FAPESP 2011/50552-4

Funding:  R$ 987.431,00 + US$ 269.902.00 

Principal Investigator: Edmo Campos

Eastern end 

of the array 

is being 

monitored by 

South Africa 

and France.



Western end of SAMBA

CPIES - Currentmeter-Pressure 

Inverted Echo-Sounder

Doppler 

Current 

Sensor

Floating recovery 

line

17” glass flotation 

sphere

Aanderaa Doppler 

current sensor



Launching of the 1st Brazilian 

C-PIES, at 46.1W 34.5S. 

Local depth: 4,850m

N/Oc Alpha-Crucis

C-PIES uses the  dependence of the 

sound speed with temperature to 

estimate horizontal  velocity and the 

heat content of the water column.



SAMOC includes full-depth CTD casts for 

sampling T,S,O2 and fluorescence

The western end of the SAMBA section is 

strategically located to capture the 

complex western boundary current and 

the shelf structures. 



Highlights:

1st Cruise on 

board the Alpha-

Crucis: Dec/12

1st Scientific 

Paper including 

Alpha-Crucis data 

Submitted in June 

2013 and accepted

in November 2013

2nd Cruise: Dec/13



• Much of the variability in the ~20 month record occurs at periods shorter 

than 100 days.  

• Approximately two-thirds of the MOC variability is due to changes in the 

geostrophic volume transport, with the remainder associated with the 

direct wind-forced Ekman transport. 

• The observed temporal standard deviation at 34.5S matches or 

somewhat exceeds that observed by time series observations at 16N, 

26.5N and 41N.  

• The higher standard deviation may be due to opposite-signed variability 

unobserved by the array inshore of the 1000 m isobath (will be improved 

with the ADCP and BPR moorings in SAMOC-BR2 cruise)

• For periods shorter than 20 days, the basin-wide MOC variations are most 

strongly influenced by Ekman flows, while at periods between 20 and 90 

days the geostrophic flows tend to exert slightly more control over the 

total transport variability

Some Relevant results
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