What does 14C of DIC tell about
changes in Southern Ocean
overturning in the last 3 decades?
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Transport of Anthropogenic Carbon
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Increases in MOC cause decreases CO, sink

in Southern Ocean
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Natural carbon flux is not in steady-state:
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Temperature and Salinity Observations
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Atmospheric History of CFCs

CFCs deplete Ozone
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Total Ozone Column
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John Austin: The animation shows the evolution of northern and southern hemisphere
ozone as simulated in the GFDL coupled chemistry-climate model.
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pCO, Wintertime Trend Analysis
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pCO, Wintertime Trend Analysis
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Comparing pCO, trend with Models
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Models are significantly underestimating rise in CO,
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Trend in surface water pCO,
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Trend in surface water pCO,,
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Why is surface pCO2 rising so fast?

* Increase in temperature?
* Decrease in biological uptake?
* |Increase in Overturning circulation?
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Change in Surface
water A14C
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Gas Exchange for A'4C
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Gas Exchange for A'4C
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MOM4 runs shows only 49%e change due to bomb “C pulse




Recent Surface measurements
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Surface A'C in the Drake Passage
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 Gas Exchange only accounts for 75% of the change A'#C since 1973
* There has been a significant change A*C gradient (45%o to 85%o)




Surface AC in the Drake Passage
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Gas Exchange only accounts for 50% of the change A'C since 1973




Change in Surface
water A14C
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Conclusion

Caveats

e Better models needed to confirm role of gas
exchange with respect to 14C




