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Abstract - The Surface Ocean CO2 Atlas (SOCAT, www.socat.info) documents the increase in surface ocean CO2 (carbon dioxide), a critical
measure as the oceans are taking up one quarter of the global CO2 emissions from human activityb. Synthesis and gridded, quality-controlled
products in SOCAT version 2020 contain 28.2 million in situ surface ocean fCO2 (fugacity of CO2) measurements for the global oceans and
coastal seas with an accuracy < 5 μatm, while a further 2.3 million fCO2 values with an accuracy of 5 to 10 μatm are made available separately.
The SOCAT community-led synthesis product is a key step in the value chain based on in situ inorganic carbon measurements of the oceans,
which provides policy makers with essential information on ocean CO2 uptake in climate negotiations. The global need for accurate knowledge of
ocean CO2 uptake and its variation makes sustained funding for in situ surface ocean CO2 observations imperative.
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Fig. 1. a) Newly added and b) all in
situ surface water fCO2 values (colour
coded, µatm) with an estimated
accuracy of < 10 μatm in version 2020.
Squares indicate moorings.

Fig. 2. The value chain based on in situ
inorganic carbon measurements of the
oceans. Measurements of inorganic carbon
variables in the ocean are made on research
ships, commercial ships, moorings and on
drifting and autonomous surface platforms.
These data are quality controlled and
assembled in the SOCAT and GLODAP
synthesis products. Advanced interpolation
methods allow quantification of ocean CO2
uptake. These estimates feed into the Global
Carbon Budgetb, IPCC assessments and
other high-impact reports that inform
international climate negotiations. Fromc.

Key features
• Community-based ‘volunteer’ submission and quality control
• Synthesis and gridded, quality-controlled products of in situ
surface ocean fCO2 measurements from ships, moorings,
drifting and autonomous surface platforms for the global oceans
and coastal seas
• With an estimated accuracy of < 5 μatm:
v2020 : 28.2 million fCO2, 1957-2020
v2019 : 25.7 million fCO2, 1957-2019
v1 (2011): 6.3 million fCO2, 1968-2007
• 2.3 million values from alternative sensors with an estimated
accuracy of 5 to 10 μatm are made available separately
• Online viewers and data download (www.socat.info)
• Limited quality control for sea surface temperature and salinity
• Data submission for v2021 by 15/01/2021, quality control by
31/03/2021
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Fig. 3. Number of surface water fCO2 values
per year with an estimated accuracy of < 10
μatm in successive SOCAT versions.
Fig. 4. Percentage of fCO2 values with an
estimated accuracy of < 2, 5 and 10 μatm and
their data set flags for years in version 2020.

Scientific findings, applications and impact
• Documents the increase in global surface ocean CO2e
• Data gaps in space and time addressed through advanced
interpolation schemese,h,i
• Large year-to-year variation in global ocean CO2 uptakeh
• Models underestimate variation in ocean CO2 uptakei
• Quantification of ocean CO2 uptakeb,e,f,h,i, ocean acidificationd,g
and priors for the land carbon sinkh
• Informs the Surface Ocean pCO2 Mapping Intercomparison
(SOCOM)i and the Global Carbon Budgetb
• Evaluation of sensor data (BGC Argo floatsj, gliders) and
models, incl. CMIPa
• Cited by >329 peer-reviewed scientific articles and >80 reports
• Annual public releases as a Voluntary Commitment for SDG
14.3 (#OceanAction20464) and the UN Decade of Ocean
Science for Sustainable Development
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