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“mobility” quiz:

• How many cars are registered in the 
USA?

• How many ships/vessels/sailboats, etc. 
are registered globally?OCB C
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The SOCAT database
(1982-2014)

Bakker et al 2016
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A brief history of an extraordinary
community effort ...
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A brief history of an extraordinary
community effort ...

OCB C
MIP

6 W
ork

sh
op

 20
18



Max-Planck-Institut
 für Meteorologie

The SOCAT database
(1982-2014)

Bakker et al 2016
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The SOCAT database
(Dec 2009)

Bakker et al 2016
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Mapping approaches

(II) CO2 flux= kx x solubility x 
(pCO2air-pCO2oc)

(I) machine learning,
statistical interpolation 
based on autocorrelation 
structure,
mixed layer scheme, …

Landschützer et al 2013; Rödenbeck et al 2015
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2 step data interpolation method
(SOM-FFN)

Landschützer et al 2013, 2014, 2015
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CO2 flux intercomparison

Rödenbeck et al 2015
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Decadal air-sea CO2 flux variations

Landschützer et al 2016
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Southern Ocean flux trends

Consistent decrease 
in ΔpCO2/CO2 flux
in 90s

Consistent increase
in ΔpCO2/CO2 flux
In 2000s

Ritter et al 2017
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Southern Ocean flux trends
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New frontiers for SOCAT-based
estimates: changing seasonality
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40-65°N(b)
2.3±0.6 µatm/decade2.3±0.4 µatm/decade

2.9±0.3 µatm/decade 1.1±0.3 µatm/decade

Landschützer et al 2018
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New challenges ahead: Do we
understand the SO carbon cycle?
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Summary
• Strong increase in surface ocean pCO2

observations (direct and indirect) in last decade
• At least 14 complementary gap-filling methods
• New frontiers:

– Decadal variability
– Long term trends
– Changing seasonality

• New data streams keep challenging our
understanding of the ocean carbon cycle
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