Ocean Carbon Uptake:
Natural vs. Anthropogenic
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The global CO, concentration increased from ~277 ppm in 1750 to 415 ppm in 2021 (up 49%)
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Globally averaged surface atmospheric CO, concentration. Data from: NOAA-ESRL after 1980;
the Scripps Institution of Oceanography before 1980
Source: NOAA-ESRL; Scripps Institution of Oceanography; Friedlingstein et al 2021; Global Carbon Project 2021



http://www.esrl.noaa.gov/gmd/ccgg/trends/
https://scripps.ucsd.edu/
https://essd.copernicus.org/preprints/essd-2021-386/
http://www.globalcarbonproject.org/carbonbudget/
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Temporal Evolution of Carbon Accumulation
Anthropogenic Carbon Reservoirs, 1765-2011
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Where does anthropogenic carbon enter the
ocean!

Cold, dense waters, high winds
-promotes mixing

" North Atlantic “deep water formation”
40°N — ;. T
Eq
40°S

80°S ACanl on neutral d. 2nsity 26.60

Southern Ocean

Gruber et al. 2019



Natural vs. Anthropogenic vs. Contemporary

* The CO, uptake we see
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P. Friedlingstein et al.: Global Carbon Budget 2019

The global carbon cycle
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Ocean uptake of anthropogenic carbon:
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et ocean 19 ¢l <~ Magnitude of ocean carbon cycling
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Significant uncertainty in control /
response to changes

Provides an avenue for long-term burial
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Ocean Carbon Uptake : Key points
* As humans have put more carbon dioxide into the atmosphere, more is
taken up by the ocean

* The ocean takes up the most anthropogenic CO, in certain areas of the
ocean (cold and windy during the winter, deep mixing)

* The carbon cycle we observe today (“contemporary’) is a mix of what
went on before human impacts (“natural’’) and what we are doing now
(“anthropogenic-’)
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