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Extended Data Fig. 3 | Relationship between annual mean SST and FCO,
anomalies from 1990 to 2023 for all biomes. Same as Fig. 2, but showing

additional estimates for various biomes and regions as provided also in Table 1.

Symbols and error bars represent the mean and standard deviation across the

ensemble of four observation-based fCO, products. The grey lines and ribbons
indicate linear regressions and 68% confidence intervals across all annual mean
anomalies from1990 to 2022.
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Extended Data Fig. 4| Annual mean FCO, and SST anomalies in 2023 relative to a linear trend baseline. Anomaly estimates from Table 1 are displayed as bars (fCO,
product ensemble mean) with uncertainty ranges (standard deviation across four fCO, products). In addition to the results in Table 1, estimates for the individual fCO,

products and GOBMs are displayed as symbols.
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Extended DataFig. 5| Driver attribution 0f 2023 biome-mean annual mean the product of the gas transfer velocity and the solubility of CO, (k,K,), whichis
CO, flux anomalies. Same estimates as shown in Fig. 3a-c, but averaging the primarily controlled by wind speed, as well as the cross product of both drivers
attribution of the 2023 annual mean flux anomalies over the ocean biomesshown  (AfCO, xk,K,). Colored bars represent the mean, and uncertainty bars the
in Extended Data Fig. 2. Flux anomalies are attributed to their primary drivers, standard deviation across the ensemble of four fCO, products, shown also as
thatis, the CO, fugacity gradient between ocean and atmosphere (AfCO,), individual data points.
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Extended Data Fig. 6 | Total annual mean fCO, anomalies (grey) in2023 as biome means weighted by area and k,K,. Colored bars represent the mean,
per ocean biome, decomposed into the thermal (red) and non-thermal and uncertainty bars the standard deviation across the ensemble of four fCO,
(blue) anomaly components. Results are the same as in Fig. 3d-f, but shown products, shown also as individual data points.
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Extended Data Fig. 7| Seasonal drivers and decomposition of fCO, anomalies.
(a) Same as Fig. 4a and b, but showing the four fCO, products and two GOBMs
individually. In addition to the three biomes in Fig. 4, estimates for the non-polar
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global ocean are displayed. Furthermore, (b) the two main drivers of the flux
anomalies and (c) the decomposition of the fCO, anomalies into their thermal
and non-thermal components are shown.
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Extended Data Fig. 8 | Annual mean surface anomaly maps of biogeochemical and physical variables in 2023. Anomaly estimates are based on the mean of two
GOBM simulations.
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