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Motivation Conclusions and next steps
o Discrepancies between models and observation-based estimates for the ocean 1. Biases’ impact on natural carbon:
carbon sink. Obs.ervation—based estimates also differ from direct observations due o Too low carbon and nitrate contents above 1000 m = nutrient and carbon trapping at depth. Correlation with a low
to sparse samplmf.;.. _ | . | DIC — C* and Apparent Oxygen Utilization = too weak remineralization in the upper ocean.
© Ventilation and mixing biases, characterized by depth gradients, impact o Biases are advected across biomes (not shown) = errors in circulation also affect carbon and nutrient contents.
modelled CO, fluxes. o Natural carbon is strongly impacted by the circulation and remineralization biases.
o The high vertical resolution of BGC-Argo data allows to detect these mixing
biases_ 2. Biases’ impact on a) Averaged total CO; fluxes (1985 - 2018) b) Agsraged natural and anthropogenic CO, fluxes (1985 - 2018)
» There is a need to reconcile CO, flux estimates and ocean models using direct anthropogenic carbon: 07 - ; FEZ,C;MZ'T,EC:M
. . . . p products
observations and not using observation-based flux estimates. o We need more ventilation at the | == coBws I . +
> We investigate origins of biogeochemical biases in ocean models, as a basis for surface in high latitude biomes % I % o3 |
improving the DIC interior budget and consequently the air-sea CO, fluxes. - change the mixing schemesto = os1 > I .Jr I I
adjust the depth range of T | I - T I I I I
» Create a dataset of metrics based on direct observations to evaluate maximum stratification. Overall  _ I I I _ ol B
the ocean biogeochemical content and ventilation in FESOM-REcoM. the surface gradient is 3, 031 S ool II ‘ II I II I _
> Separate biases in: reasonably well represented. v I | I I I v
1. Profiles: biases in circulation and biological processes = natural - Natural carbon = I I I I I =
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2. Depth gradients: biases in ventilation processes = anthropogenic than anthropogenic 00 03 e Nt
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. Metrics computation
Observations : BGC-Argo available profiles (for temperature) / l. Processing: \ °
o BGC-Argo o Division into RECCAP2 biomes ,
. . . ]
o GLODAP o Selection of model grid points 1
Ocean Model Variables: Density (p), Dissolved to match observations in space
FESOM-REcoM: /\\0\ Inorganic Nitrate (DIN), App. Oxyg. \ and time -> direct comparison./ S
~1° resolution, A Utilization (AOU), Dissolved Inorganic : £
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Il @ Global biases: FESOM-REcoM minus observations 1\
. | Profiles biases |
@ Case Study: Subpolar Southern Ocean Depth Gradients \ . o Large positive density bias = less stratified water column in the top 1000 m. |
I Profiles o Larger, narrower and shallower gradient peaks above I I o Negative biases in biogeochemical variables in most biomes = low :
"o Too high density (top 600m). 400 m - more stratified close to the surface (ca 50- .- remineralization. Too high alkalinity in the model. I
Xe Mid-depth biases in biogeochemical variables: locally low 80m), less stratified below the stratification peak. | | Biases FESOM - Argo I
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