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TAOS Carbon

Why biogeochemistry in the Tropical Atlantic?



TAOS Carbon

Carbon Dioxide fluxes

This is all pCO2 data in the Tropical Atlantic Ocean in SOCAT

pCO2 mooring

“The eastern tropical Atlantic 
is patchier than expected with 
area of low CO2  
concentrations neighbouring 
regions of large CO2 
outgassing”
Lefevre 2009



“Following the 2009 Pacific El Niño, a warm event developed in the tropical and 
subtropical North Atlantic during boreal spring of 2010 promoted a significant increase 
in the CO2 fugacity of surface waters… resulted in the reversal of the atmospheric 
CO2 absorption capacity of the tropical and subtropical North Atlantic. ”
Ibanhez, Flores & Lefevre 2017 – Sci. Rep. 
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Carbon Dioxide fluxes

Long-term sustained observations are 
necessary to better document the 
processes affecting this region given the 
strong variability at this site. 

In addition, more CO2 sensors would be 
required to monitor the carbon properties 
in other  parts of the tropical Atlantic and 
help to better understand the evolution of 
the source of CO2 at the basin scale.

pCO2 data from 6°S, 8°E, 
Lefevre et al., 2016



TAOS Carbon

Hovmöller diagram of zonally 
integrated air-sea fluxes from 
1982 to 2011
Landschützer et al., 2016

The Figure shows a general 
outgassing in the TA area, but 
with large variability. 
Considering the high variability 
showed in the previous slide, 
there are reasons to consider 
this as a lower bound estimate of 
variability. 

The map of trends show large 
spatial variability in the TA
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A different view of the ΔpCO2 over 
different months of the year (Takahashi et 
al., 2009) showing a climatology. 

It is clear that whereas the eastern TA 
tends to have positive ΔpCO2  the 
western TA tend to be negative. 

The data base for these estimates are not 
ideal, and that the climatology ignores 
temporal variability. 
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Maps of the long term 
mean pCO2 (top) and the 
long-term mean CO2 flux.

(Landschützer et al., 2014)
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Global map of the temporal mean residual between SOCAT v2 and a 
neural network estimate. 
The high values in the TA indicate that the neural network („extrapolation 
method“) has difficulties to correctly assign the correct pCO2 values. 
(Landschützer et al, 2014)
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Interior ocean carbon

Station network in GLODAP, most of 
these stations do have inorganic 
carbon data, but not all. 
Olsen et al., 2016

Anthropogenic carbon along 23°W
Schneider et al., 2012
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Dissolved Organic Carbon
And
Particulate Organic Matter

Dissolved organic Carbon (DOC) represents one 
of the largest exchangeable reservoirs of organic 
material on Earth, contributing to 20% of the 
biological pump via meridional overturning 
circulation.

Observation of POM within a global observing 
system directly address the question of whether 
the ocean’s biomass and productivity are 
changing
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