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“mobility” quiz:

 How many cars are registered in the
USA?

 How many ships/vessels/sailboats, etc.
are registered globally?
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A brief history of an extraordinary

community effort ...
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A brief history of an extraordinary

community effort ...
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The SOCAT database
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SURFACE OCEAN pCO, MAPPING INTERCOMPARISON
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Data-based estimates of the ocean carbon sink variability —
first results of the Surface Ocean pCO, Mapping
intercomparison (SOCOM)

C.Rédenbeck!, D. C. E. Bakker?, N. Gruber>, Y. Iida*, A. R. Jacobson’, S. Jones®, P. Landschiitzer=, N. Metzl’,
S. Nakaoka®, A. Olsen’, G.-H. Park!?, P. Peylin!!, K. B. Rodgers!Z, T. P. Sasse!3, U. Schuster?, J. D. Shutler®,
V. Valsala!*, R. Wanninkhof', and J. Zeng®

Statistical Non-linear
interp on regression

Linear
regression

Model-based
regr./tuning

ridging data gaps

Max-Planck-Institut .
fur Meteorologie Rddenbeck et al 2015
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SURFACE OCEAN pCO, MAPPING INTERCOMPARISON

(I) machine learning,
statistical interpolation
based on autocorrelation
structure,

mixed layer scheme, ...

I

280 365
[uatm]

(II) CO, flux= k, x solubility x
(pCOZair'pCOZOC)

280 365 450
[patm]
Max-Planck-Institut . .
fir Meteorologie Landschutzer et al 2013; Rédenbeck et al 2015




2 step data interpolation method

(SOM-FFN)

Env. drivers
(SST, CHL,MLD,
SSS,xC02)

2-step global
Neural network sea surface

SOM-FFN pCO2

Max-Planck-Institut
fir Meteorologie
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air-sea CO2 flux

Landschutzer et al 2013, 2014, 2015



CO, flux intercomparison ~ SOCEM

SURFACE OCEAN pCO, MAPPING INTERCOMPARISON
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Decadal air-sea CO, flux variations

Pacific Ocean

Atlantic Ocean
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Southern Ocean flux trends
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Southern Ocean flux trends

Anomalous Air-Sea CO, Flux (Pg C yr')
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New frontiers for SOCAT-based
estimates: changing seasonality
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New challenges ahead: Do we
understand the SO carbon cycle?
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Summary

» Strong increase in surface ocean pCO,
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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