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Knowledge on organic ligands and model improvements

Modelled processes and parameter values
The biogeochemical model used in this study is RecoM-2 (Hauck et al., 2013) coupled
with MITgcm (Marshall et al., 1997). It is a NPZD-type model with two phytoplankton
size classes. We use a horizontal resolution of 2°x2°cosϕ and 30 vertical layers. The
ligand cycle is described based on Ye et al. (2009) and Völker and Tagliabue (2014),
considering the following processes:
1) Ligand release through POC remineralisation with a constant ligand:carbon ratio (lig:C);
2) Ligand production by living organisms with a constant ligand:DOC ratio;
3) Microbial degradation of ligands once with a fixed and once a variable timescale (τ)
making the degradation faster at higher ligand concentrations;
4) Photochemical degradation of ligands depending on light, ligand concentration and
degradation rate constant (kph);
5) Ligand loss by phytoplankton uptake of organically complexed Fe;
6) Aggregation of a fraction of ligands with sinking particles.
Tab. 1 Parameter values and correlation coefficients for surface and deep water (runs shown in this poster).

Fig. 1 Observed total
ligand concentration in
the upper 50m (nM).
We collected data from
published ligand measurements with electrochemical methods and
Fe(III) solubility measurements which are interpreted as a measure
for ligand abundance.

I. Changing the lig:C ratio

Run
lig:C * 10-3 kph (10-4W-1m2d-1) τ (year) corr. coeff. (s) corr. coeff. (d)
n04
0.010
0.047 (1x)
400
0.09
0.54
n05
0.025
0.047 (1x)
400
0.03
0.54
n06
0.050
0.047 (1x)
400
0.02
0.54
n07
0.100
0.047 (1x)
400
0.02
0.54
n13
0.010
0.465 (10x)
400
0.08
0.35
n14
0.010
0.930 (20x)
400
0.11
0.28
n17
0.010
0.465 (10x)
200
0.14
0.39
vartau5
0.050
1.000(~20x)
variable
0.40
0.14

II. Changing the kph ratio
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Fig. 2 Vertically averaged ligands of Run n04 – n07.

III. Changing τ

Fig. 3 Difference of ligand concentration between n13 and n14 (%). Colour scalars of the two figures are different.
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Fig. 4a Ligand concentration (nM) in the
upper 50 meters in n17; 4b ligand concentration in the upper 50 meters in vartau5.
The measured ligand concentrations are
shown as coloured circles.
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Fig. 5 Model-data comparison of Run
vartau5 (left) and n17 (right): ligand concentration (nM) below 1000 meters. Correlation coefficients s. Tab. 1.

Conclusion and outlook

Fig. 6 Difference of surface DFe between runs with
fixed and variable microbial degradation timescale (nM).

This sensitivity study explored systematically how single processes
constrain ligand distribution. This model version with the six processes
mentioned above, has not satisfactorily reproduced observed ligand
distribution in the global dimension and throughout the water column.
Therefore, the model may have to become more complicated, e.g. by a
distinction into a more refractory deep ligand pool and a more reactive
surface pool, or by introducing a colloidal fraction of ligands into model.
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