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INTRODUCTION METHODS RESULTS

REcoM-2 and the role of photophysiology

CONCLUSIONS

REcoM-2 is an ecosystem model coupled to the MITgcm.
[t defines carbon, nitrogen and chlorophyll as state variables,

allowing variable stoichiometry.
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REcoM-2 and the role of photophysiology
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Parameterization of chlorophyll non-reversible damage
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Model accuracy: satellite chlorophyll and literature Chl:C
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Correlation with satellite chlorophyll and literature Chl:C
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METHODS

Analysis of patterns: Chl:C gradient in depth

RESULTS

CONCLUSIONS
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Analysis of patterns: seasonality at high latitudes

Annual cycle at Northern latitudes 66-80°N
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Analysis of patterns: Chl:C under the ice sheet
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Summary and conclusions

Optimization of models with surface chlorophyll can be biased towards the
description of high light conditions.

Modelling non-reversible damage to chlorophyll as a function of light
intensity provides:

* accurate surface chlorophyll fields.

 realistic phytoplankton stoichiometry in conditions not seen by satellites.
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Details physical forcing and ecosystem model
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Phytoplankton growth model

All phytoplankton
. lim = Liebig’s law (DIN,Fe)
Pmax =Pcm * lim * Tfunc
Photosynth =Pmax*(1-exp((-a* Chl:C *E)/ Pmax))

Damage
* Photosynthesis \ 8 N_assim  =Vcm * Pmax * Qmax * Ni/(Ni + kdin)
* lim(Qmax)

ChlLsynth =N_assim * Chl:Nmax*(Phot/(Chl:C* ¢ *E)))
C Respiration = Rref * Tfunc + Biosynth*N_assim

/ ‘ dC = (Phot-Respiration - excretionC) * phyC

_ . dN =(N_assim*phyC) - (excretionN*phyN)
BlosyntheSIy o ‘ dChl =(Chl_synth*phyC) - (damageCHL*phychl)
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additional for diatoms

lim = Liebig’s law (DIN,Fe, Si)
Si_assim = Vem*Pcm*SiCuptake*Si/(Si + ksi)*
lim(Qmax)*lim(Simax)*Tfunc
N Resprate = Rref *Tfunc + Biosynth*N_assim
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Phytoplankton growth model: processes dependent on light
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Phytoplankton growth model: high vs low light
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Phytoplankton growth model: steady state solutions

Cell quotas (Chl:C, N:C)
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Model accuracy: other metrics, annual NPP and export production
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Analysis of patterns:Chla:C under the ice sheet

BACKUP

Northern
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