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One way offline coupling: FVCOM-ERSEM outputs have been used to drive ShellSIM simulations of Irish farms 

Some of the winter ecosystem dynamics are not well captured by FVCOM-ERSEM (e.g. lack of benthic primary 

production, underestimation of resuspension). This leads to critical starvation for oysters (C. gigas) that require 

more energy than mussels (M. edulis) to survive in cold winters. 

Two ways online coupling: an idealised 1D GOTM-ERSEM-ShellSIM set-up has been used to show the ability of 

assessing feedbacks of aquaculture on marine ecosystem. Two approaches have been tested to account for the different 

assumptions on stoichiometry: one keeping shellfish stoichiometry constant and applying Liebig’s law (left), the other allowing 

for flexible stoichiometry in shellfish (right, note the different scales) 

Understanding the complex interaction between shellfish aquaculture farms and the surrounding environment is 

crucial for a sustainable growth of aquaculture industry. Here we present a model system based on two well 

established models that address that issue. 

ShellSIM [1] is an energy budget 

model simulating growth of shellfish 

individuals and population dynamics 

in aquaculture systems. It accounts 

for multiple food types, including 

both living and non-living POC with 

different selectivity and energy 

content. For smooth coupling it has 

been recoded adopting FABM [2] 

ERSEM [3] is a marine ecosystem 

model representing major elemental 

cycles and lower trophic web 

dynamics of marine ecosystems. It 

is a mass-conserving model, 

allowing for variable stoichiometry 

in all unicellular organisms. It can 

be coupled to a variety of 

hydrodynamic models via FABM 

POC 

phytoplankton 

The simpler Liebig’s law approach underestimates shellfish growth, while the other requires more groundthruting.  

The fully coupled system proves to be an ideal tool to study interaction between aquaculture and the environment 

and to support the management and planning of aquaculture expansion 
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