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ANTHROPOGENIC CO, FLUXES, STORAGE AND TRANSPORT
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Objective:

Use 3D global inverse model
to determine ...

e circulation
* POC & opal export fluxes
e remineralization parameters

by fitting the model to global
ocean, high-quality datasets
of ...

T, S

e oxygen, dissolved nutrients
* DIC, Alkalinity

 CFC, Radiocarbon
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Ocean Data View
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Inverse Approach — Sparse Data

Model Parameters | Model Fields
Circulation Temperature Nitrate
Mixing Coefficients Simulation Salinity Silicate
Air-Sea Fluxes E — Phosphate £CO,
Export Production Oxygen Alkalinity
Particle Fluxes CFC Radiocarbon

|

Compare With
Observed Fields




How to Improve Model Parameters?

The head-against-the-wall approach:

Compare observations with simulations visually » analyze
misfits » ,figure out” which parameters caused the misfits
» modify parameter values » run new simulation.

Is it more realistic?

A more efficient way: the Ajoint Method

Construct the Adjoint for your forward model »
let the Adjoint analyze model/data misfits and

generate parameter corrections » run new
simulation.

It is guaranteed to be more realistic!
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Opal Export [mol m?Z yr']
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PRIMARY PRODUCTION ALGORITHM
ROUND-ROBIN 3 (PPARRS3)

MEAN SOUTHERN OCEAN PRODUCTION 1998 (<40°S)
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(only 33 out of 3304 are from the Southem Qcean)
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SeaWi1FS and MODIS acquire complete global
coverage within two days ... but cloudiness
limits the view.
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Export Comparison
Opal Expert [mol m? yr']

POC Export fmol m™ yr’]
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Conclusions

« Significant POC Export in the Southern Ocean
(ca 1 Gt C/yr south of 50°S out of ca. 9 Gt C/yr globally)

- Previously Underestimated by Satellite PP Algorithms

(callibration issue; sub-surface chlorophyll)

« Zonal Succsession of Opal and Carbon Flux Maxima

(explained as delicate balance between upward physical transport
and downward flux by particles; differences in remineralization matter)

- C-sequestration due to Iron Fertilization in Upwelling
Regimes likely to be inefficient

(exported POC is remineralized shallow and quickly returned to
surface layer)
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