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Inferred from atmospheric O2/N2 data
(“APO inversion”)
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Inferred from atmospheric O2/N2 data
(“APO inversion”)
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Inferred from atmospheric O2/N2 data
(“APO inversion”)
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Role of Drivers          

Interpolation

Lin. 

Regression
Mixed-layer 

scheme

Neural 

Network

Data 

assimilation

Model
Com-
plexity

Mapping methods
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Direct data signals

Bridging data gaps
−→ Interesting complementarity
−→ SOCOM – Surface Ocean pCO2 Mapping intercomparison

– 1st submissions by Oct 31, 2013
– open to further data-based products
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Conclusion: • Data-driven sea-air CO2 flux estimates:

seasonality , IAV, day-to-day variability
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Conclusion: • Data-driven sea-air CO2 flux estimates:

seasonality , IAV, day-to-day variability

• Seasonality similar to Takahashi climatology
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Conclusion: • Data-driven sea-air CO2 flux estimates:

seasonality , IAV, day-to-day variability

• Seasonality similar to Takahashi climatology

• Roughly consistent with observed nutrients and atmosph. oxygen
→ Cross-check

→ Potential to add PO4 and O2 data streams
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Conclusion: • Data-driven sea-air CO2 flux estimates:

seasonality , IAV, day-to-day variability

• Seasonality similar to Takahashi climatology

• Roughly consistent with observed nutrients and atmosph. oxygen
→ Cross-check

→ Potential to add PO4 and O2 data streams

• Prior for atmospheric CO2 inversions – improve land fluxes
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Conclusion: • Data-driven sea-air CO2 flux estimates:

seasonality , IAV, day-to-day variability

• Seasonality similar to Takahashi climatology

• Roughly consistent with observed nutrients and atmosph. oxygen
→ Cross-check

→ Potential to add PO4 and O2 data streams

• Prior for atmospheric CO2 inversions – improve land fluxes
• Product available for download www.bgc-jena.mpg.de/ christian.roedenbeck/download-CO2-ocean/
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Conclusion: • Data-driven sea-air CO2 flux estimates:

seasonality , IAV, day-to-day variability

• Seasonality similar to Takahashi climatology

• Roughly consistent with observed nutrients and atmosph. oxygen
→ Cross-check

→ Potential to add PO4 and O2 data streams

• Prior for atmospheric CO2 inversions – improve land fluxes
• Product available for download www.bgc-jena.mpg.de/ christian.roedenbeck/download-CO2-ocean/

• Complementary pCO2 mapping methods:

SOCOM project underway
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Tropical Pacific sea–air CO2 flux variability
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Tropical Pacific sea–air CO2 flux variability
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Tropical Pacific sea–air CO2 flux variability
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Tropical Pacific sea–air CO2 flux variability
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Tropical Pacific sea–air CO2 flux variability
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North Atlantic constraint

1990–2006
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North Atlantic constraint

1990–2006
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North Atlantic constraint

1990–20062003–2010
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Comparison to atmospheric oxygen data
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Tropical Pacific (15S–15N)

• inferred from SOCAT (blue)

• independently estimated from atmo-
spheric O2/N2 ratios and CO2 mixing
ratios (atmospheric APO inversion,
Rödenbeck et al., 2008, updated).

Backgound shading: El Niño (MEI index).
Identical vertical range on a molar basis.
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Correlation: Sea–air CO2 flux vs. SST

Lag of interannual anomalies (1992-2007): Flux later than SST

Flux earlier than SST
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Atmospheric CO2 inversions

www.CarboScope.eu


