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Motivation of SOCOMv2

Coordinated, community-driven framework to evaluate sfCO, reconstruction skills and
derived air-sea CO, fluxes under realistic observational constraints
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Testing sfCO, reconstructions against a known ocean

1. Five Global Ocean Biogeochemistry Model — 2. Subsampled as SOCATv2023 tracks
(GOBMs) as a virtual ocean

* Irregular space-time
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* IPSL r1 sfCO, .

* MRI ESM2 » Environmental proxies
* NorESM

Building on Hauck et al. (2023) and Gloege et al. (2021)
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Testing sfCO, reconstructions against a known ocean

1. Five Global Ocean Biogeochemistry Model — 2. Subsampled as SOCATv2023 tracks
(GOBMs) as a virtual ocean
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sfCO, reconstructions capture global variability
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Important regional biases remain, particularly in the Southern
Ocean and the tropics
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sfCO, reconstructlon blases propagate to COZ fluxes
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Regional averages hide large local errors - trend (2001-2021)

mem—m Stronger sink/weaker source than model ‘truth’
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Regional averages hide large local errors - trend (2001-2021)

mem—m Stronger sink/weaker source than model ‘truth’
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What we learned from SOCOMv?2 T———

SOCOM
Y\

SURFACE OCEAN pCO, MAPPING INTERCOMPARISON

1. Under the SOCOMv2 framework of this study, ensemble averaging provides robust
estimates of the global ocean carbon sink (mean state and trend)

2. Individual sfCO, reconstruction methods differ substantially
3. Regional averages can mask large local errors

4. Reconstruction uncertainty explains part but not all of the divergence with the GCB

Global GCB (2025) This study
0.59 Pg C yr" (mean offset, 2015-2024) -0.02 Pg C yr'' (mean bias, 2001-2021)
0.19 Pg C yr" decade’ (trend difference, 2002-2024) +0.05 Pg C yr' decade™! (trend bias, 2001-2021)
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