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FeMIP multi model mean & std dev.
Fe sources Gmol yr-1 Avg. Fe 

nmol L-1 
Resi. 
time yearsAtmos. Sedi. Hydro. Rivers Total

11.9±12.6 67.8±63.8 13.4±3.0 1.35±1.2 67.6±67.8 0.58±0.14 145±211

• The total Fe inputs are different 2 orders of magnitudes in ±1σ. 

• The avg. Fe is simulated well, obs. avg. is 0.62 nmol L-1, and the 
inter-model difference is surprisingly small. 

• The burden is placed on the residence time, this is a 
cause of large difference in the simulated Fe 
distribution among the models.
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Purpose of this study

We have made some prototype datasets, and tested them using CESM1.2.2, this talk 
introduces the preliminary results. Any advice is welcome.

Revisit sedimentary iron flux and  
try to make a dataset that is acceptable to 
many fe modelers. 
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Why iron comes from sediments?
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Procedure to calculate sed Fe in CESM

1. Run CESM w/ the first guess of sed Fe.

2. Obtain Particulate Organic Carbon flux.

3. Calculate POC flux reaching to the seafloor.

4. Calculate sed Fe by multiplying 0.68 μmolFe m-2 d-1/mmolC m-2 d-1.

5. Return to 1. w/ the next guess of sed Fe.
Moore & Braucher (2008)



Sed fe in CESM 1.2.2

log10 (sed Fe in μmol m-2 d-1) 
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Potential problems in this approach

1. Run CESM w/ the first guess of sed Fe.

2. Obtain Particulate Organic Carbon flux.

3. Calculate POC flux reaching to the seafloor.

4. Calculate sed Fe by multiplying 0.68 μmolFe m-2 d-1/mmolC m-2 d-1.

5. Return to 1. w/ the next guess of sed Fe.



Potential problems in this approach
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2. Obtain Particulate Organic Carbon flux.

3. Calculate POC flux reaching to the seafloor.

4. Calculate sed Fe by multiplying 0.68 μmolFe m-2 d-1/mmolC m-2 d-1.

5. Return to 1. w/ the next guess of sed Fe.

1. Corse res. global models usually 
underestimate NPP & POC where sed Fe 
fluxes are large. 

2. Even if the procedure is the same, the 
estimated sed Fe varies among the models.



A new approach to calculate sed Fe
1. Calculate Net Primary Productivity from satellite data 

Behrenfeld & Falkowski, (1997). 

2. Convert NPP to Export Production  
using an empirical relationship Dunne et al. (2005).

3. Calculate POC flux reaching to the seafloor 
Martin et al. (1987).

4. Calculate sed Fe by multiplying 0.68 μmolFe m-2 d-1/mmolC m-2 d-1.
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Vertically integrated Sed Fe
CESM SAT

fCESM fSAT



The global sum of sed Fe



The basin sum of sed Fe



The lat-band sum of sed Fe



Model simulation
CESM SAT

fCESM fSAT

Calculate the ocean only CESM for 110 yrs, and made the monthly mean of  the last 
10 yr simulation. Then compare the results with the observed dFe data by Tagliabue et 
al. (2015).



Correlation w/ obs. in the open ocean > 100 km



Arctic 200-1000 m depth dFe anomaly



Arctic 200-1000 m depth dFe anomaly
CESM SAT



RMSE w/ obs. in the open ocean > 100 km



BIAS w/ obs. in the open ocean > 100 km



Summary

1. We made sedimentary iron-flux datasets based on 
satellite data.  

2. The satellite-based data are model independent, 
and are suitable to use model intercomparison. 

3. The satellite-based fluxes are larger than those used 
in the current Fe models. 

4. The flux distribution is significantly different 
compared with the original CESM data.



Summary
5. Despite the large difference, the correlation 

between simulated dFe and obs. were the similar 
level. 

6. RMSEs were, however, increase modestly (0.5-0.2 nM) 

7. The positive BIASes are systematically observed in 
the surface waters, while they are both positive and 
negative in the intermediate depth. 

8. Considering the bottomwater properties hardly 
change the simulated dFe.



What’s next

1. Investigate how the other model groups estimate 
sed Fe flux, and take in good points.  

2. Reconsider formulation of fox. 

3. Make a standard data set for FeMIP that is ongoing 
in SCOR WG151.


