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Background



The new ecosystem model (CESM2-8P4Z)



The grazing relationship

o The food web grazing relationships 
initially follow the optimum 
predator-prey size ratio (Stock et 
al. 2014)

(Stock et al. 2014)



Model performance: basic biogeochemical aspects



Obs vs. model, nutrients
vertical distribution



Obs vs. model, nutrients vertical distribution



Model performance: key fluxes



Model performance: key fluxes



Phytoplankton biomass

❖ 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. 



Satellite vs. modeled biomass



Zooplankton biomass



(Calbet and Landry, 2004) 

Modeled energy flow



Potential for capturing
future ecological shift



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 and
zooplankton community composition, with a good performance of
simulating broad biogeochemical fields;

o The 8P4Z model simulates reasonable energy transfer through the food 
web, with the potential to capture future ecological shifts that drives the
marine biogeochemistry.
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