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The old ecosystem model (CESM2-4P1Z)



The new ecosystem model (CESM2-8P4Z)



The grazing terms

• The feeding strategy follows a modified Holling Type II 
relationship;

• We initially set decreased maximum specific grazing 
rates (gmax) with predator size (Hansen et al., 1997);

• Density-dependent grazing to stabilize model 
dynamics by creating a refuge for the less abundant 
prey species.



Model performance: nutrients field



Phytoplankton biomass

v MAREDAT dataset faces considerable uncertainties 
related to cell counts, unidentified species, and 
conversions of cell abundance to biomass, thus carbon 
conversion estimates are susceptible to large errors if 
cell size is not accurately assessed. 



Other constraints

Other constraints for modeled phytoplankton performance:

• Modeled Si performance for diatoms;
• Modeled Alk performance for coccolithophores;
• Modeled N-fixation performance for diazotrophs.



Zooplankton biomass



(Calbet and Landry, 2004) 



Biogeochemical fluxes



Improved seasonal variations
8P4Z 4P1Z





Improved phytoplankton community composition
8P4Z 4P1ZSatellite



Conclusions

o We developed a next-generation marine biogeochemical model with an 
expanded ecosystem in CESM2-MARBL, with the ability to model key
species observed in the ocean;

o The 8P4Z model generally reproduces the observed phytoplankton
community composition and stoichiometry, facilitating reasonable
estimations of integrated biogeochemical elemental fluxes;

o The 8P4Z model improves the modeled chlorophyll spring bloom
compared with the simplified ecosystem CESM, benefiting from a better
representation of bottom-up (resource competition) and top down (target
grazers) controls.


