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Modelling bivalves in estuaries 
and coastal areas

Sofia Saraiva

�e aim of this thesis was to study and quantify the dynamics of bivalve communities 
and their in�uence on the pelagic system. An individual-based population model for 
bivalves (using the Dynamic Energy Budget theory) was developed and coupled to a 
hydrodynamic and biogeochemical model (MOHID Water Modelling System). �e re-
sult is a process oriented modelling tool that integrates physical, biogeochemical, eco-
logical and physiological factors governing bivalve populated marine ecosystems.
�e model includes new techniques to simulate feeding processes using a mechanistic 
approach and a revised set of parameters is presented for the blue mussel (Mytilus edulis). 
�e individual model was validated against observations, further extended to a popula-
tion model and ultimately coupled to MOHID. A fully integrated modelling study was 
performed in the Balgzand (�e Netherlands). �e model simulates, in a �ne resolution 
domain, hydrodynamics (currents and water elevations), waves, heat, salt and sediment 
transport, biogeochemical cycle of nutrients, primary production and bivalve population 
dynamics. �e study strengthens that there is no single mortality factor responsible for 
the population dynamics regulation. Early stage mortality (top-down) can control the 
persistence of new cohorts, in particular cannibalism and shrimp predation, although 
starvation (bottom-up) is the main process responsible for bivalve loss over the year in 
terms of biomass. �e study also con�rms and quanti�es that bivalves do have the poten-
tial to in�uence ecosystem functioning due to their role in nutrient cycling. �e model 
is general enough to allow its application to any ecosystem with similar processes and it 
can simulate multiple species. Such a tool can be further used to characterize ecosystem 
response to di�erent environmental changes (natural or anthropogenic) and to serve as an 
e�ective and reliable management and decision making tool in estuaries and coastal areas.




