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Abstract — The ocean absorbs a quarter of the global CO, (carbon dioxide) emissions from human activity¢. The community-led Surface Ocean
CO, Atlas (www.socat.info) Is key for the quantification of ocean CO, uptake and its variation, now and in the future. SOCAT version 2022 has
quality-controlled in situ surface ocean fCO, (fugacity of CO,) measurements made on ships, moorings, autonomous and drifting surface
platforms for the global ocean and coastal seas from 1957 to 2021. The main SOCAT synthesis and gridded products contain 33.7 million fCO,
values with an estimated accuracy of < 5 patm. A further 6.4 million fCO, sensor data with an accuracy of 5 to 10 patm are separately available.
SOCAT is used for quantification of ocean CO, uptake and ocean acidification and for evaluation of climate models and sensor data. The SOCAT
synthesis products are a crucial step in the value chain based on In situ inorganic carbon measurements of the ocean®, which provides policy
makers with vital information in climate negotiations. The need for accurate knowledge of global ocean CO, uptake and its variation makes
sustained funding of in situ surface ocean CO, observations and their synthesis imperative.
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Fig. 2. Number of surface ocean fCO,

values with an estimated accuracy of a) < 5

Fig. 1. In situ surface ocean fCO, yalues patm and b) 5 -10 patm for each year by
(colour coded, patm) with an estimated  gocAT version.

accuracy of a) <5 yatm and b) 5 -10 yatm In
version 2022. Squares Indicate moorings.  Fig. 3. Ocean CO, uptake in the 2021 Global

The main synthesis and gridded products Carbon Budgett. Cyan lines for SOCAT- Fig. 4. The value chain based on In situ
contain fCO, values in Fig. la. The fCO, based estimates. Darker sea-green lines for inorganic carbon measurements of the
values in Fig.1b are separately available. model results. Frome. ocean. Modified froms.
Key features of SOCATv2022 Scientific findings, applications and impact
* In situ surface ocean fCO, measurements on ships, moorings, « Quantification of ocean CO,, uptakeP.cthikl and acidificationd.g:
autonomous and drifting surface platforms for the global ocean « Evaluation of models? and sensor data™
and coastal seas from 1957 to 2021 « Data gaps in time and space addressed through advanced
« 33.7 million good quality fCO,, values with an accuracy of < 5 interpolation schemesd.9. hikil
uatm in the main synthesis and gridded products (Fig. 1a & 2a) * Year-to-year and decadal variation in ocean CO,, uptake
* 6.4 million fCO, values with an accuracy of 5 - 10 yatm, mainly « Models underestimate variation in ocean CO,, uptake!
from sensors, are available separately (Fig. 1b & 2b). « Cited In hundreds of peer-reviewed scientific articles and reports
 Community-led quality-control (QC) and synthesis  Critical policy info from value chain®
* Annual, public release « Contribution to UN Decade of Ocean Science for Sustainable
* Online viewers and data download (www.socat.info) Development and SDGs 13 and 14 (#OceanAction20464)
Outlook Outlook (cont.)
» v2023 data submission by 16/01/2023, QC by 31/03/2023 « Automation of metadata upload
 Fragile, short-term funding « Component of a SDG 14.3 federated data system
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