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What do we know about C_ . pathways? What are the gaps?
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a. Observations isopycnals 26.7-26.8
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What about the amount of C
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ACO, air-sea ﬂuxes 2007- 2012
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Subduction = transfer through winter mixed layer
Marshall et al. (1993)

Ocean surface

S = WH + UH * VH Winter mixed layer _____
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Standing meanders

Stationary equivalent barotropic Rossby
waves with wavelength of 200 to 500 km
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No Standing meanders in 1° model
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Pathways summary
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Inventory below the mixed layer 2070-2100
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é MODELLING SUMMARY - Link with COSIMA
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b. 1/10° Model topography (m)

a. Observations geostrophic velocities (cm/s)
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mfunction along isopycnal 26.8-26.9

o

Stre

Fig. sup 7.: Circulation and Cant inventory along isopycnals 26.8-26.9: approximate
isopycnal geostrophic streamfunction (m2.s2) (colors) referenced to 2000m as defined
by McDougall and Klocker (2010) and inventory of Cant along the selected isopycnals
(White contours from15 to 30 mol C m2every 5 mol C m2 ). Black lines are SSH contours
with SAF and PF in bold. Blue patches show areas shallower than 2000m.




Anthropogenic Carbon (C,,, ) in Southern Ocean

Southern Ocean contributes to Inventory of 254+/-5 Pg C
30% of sink of anthropogenic carbon in Southern Hemisphere
dioxide
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ACO, Air-sea fluxes 2007-2012 SAF
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Subduction = transfer through winter mixed layer I 1/10°
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ACO, air-sea fluxes 2070-2101
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Air-sea CO, fluxes 2070-2101
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Air-sea CO, fluxes

a) CO2 flux mean — mgC/m2/da Upta ke b) Obs. CO2 flux mean — mgC/m2/day
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Air-sea CO, fluxes 2007-2012
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Anomaly of Total C at 30°S
(2090-2100)-(2010-2020)
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Physical pump

Air-sea fluxes
ocean surface

OC + PIC photosynthesis 1| C Importance of

ocean circulation on

A 8 % | c A 8
s S | £ S C
3 £ biological pum )s| = solubility pump 5
3 | jical pumy = ant
? L | ‘St Transfer throu
mixed-layer base \ th ixed |
| e mixed laye
| T Impact of ocean
| et model resolution
inventory
' 1/10° versus 1°
remineralized DIC pre-formed DIC

Levy et al., 2013

U



Anomaly of pH and Qa undersaturation depth at 30°S
(2090-2100)-(2010-2020)
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