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Mena model state: carbonate system
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Satellite-derived SST (°C) response
per unit increase SAM Index

-0.4 -0.2 0.2 0.40

Lovenduski and Gruber 2005

Modelled SST (°C) response
per unit increase SAM Index

10.1/ 14



BACKGROUND INTER-ANNUAL VARIABILITY CONCLUSIONS

Regression to SAM

Modelled total chlorophyll response
(mg m-3 per unit increase SAM)

10.2/ 14



BACKGROUND INTER-ANNUAL VARIABILITY CONCLUSIONS

Regression to SAM

Modelled total chlorophyll response
(mg m-3 per unit increase SAM)

Polar Front

south north

iron addition
+

deepening MLD

chlorophyll 
increase

iron addition
+

deepening MLD

chlorophyll 
decrease

10.3/ 14



BACKGROUND INTER-ANNUAL VARIABILITY CONCLUSIONS

Regression to SAM

Modelled total chlorophyll response
(mg m-3 per unit increase SAM)

10.4/ 14



BACKGROUND INTER-ANNUAL VARIABILITY CONCLUSIONS

Inter-annual variability

11.1/ 14



BACKGROUND INTER-ANNUAL VARIABILITY CONCLUSIONS

Carbon budget

12.1/ 14



BACKGROUND INTER-ANNUAL VARIABILITY CONCLUSIONS

Carbon budget

12.2/ 14



BACKGROUND INTER-ANNUAL VARIABILITY CONCLUSIONS

Carbon budget

12.3/ 14



BACKGROUND INTER-ANNUAL VARIABILITY CONCLUSIONS

Carbon budget

12.4/ 14



BACKGROUND INTER-ANNUAL VARIABILITY CONCLUSIONS

summing up: carbon flux anomalies for +SAM

Hauck et al., GBC, under review
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SAM-related carbon budget summary

upwelling of DIC south of polar front ≈ balanced by
northward Ekman transport and downwelling north of
polar front
changes in gas exchange and biological carbon export are
of similar magnitude, but much smaller than advective
changes
SAM related air-sea CO2 flux in S.O. is 0.09 ± 0.03 PgC
yr−1, similar to a recent eddy-resolving study (Dufour,
2011)
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