
Aquaculture - the farming of fish, shellfish and algae - is becoming increasingly important in our food 
supplies. Ecosystem modelling can help to optimise yields and to predict the impact on the locality. 
Deltares helps government agencies, NGO’s  and producers to address a range of questions in this 
area: from the most efficient design for a farm to more general advice about how to integrate it in an 
ecosystem.

Quantitative basis for regulations and yields
Aquaculture is on the rise globally. In ten years from now, the farming of fish and shellfish may be 
more important than traditional fishing methods. Governments will have to respond with guidelines 
to determine whether aquaculture is sustainable and safe in particular locations. Producers want to 
maximise profits. The validated Deltares ecosystem models provide a scientifically sound, quantitative 
basis for addressing these issues:
• Predict how productive a farm may be and show how yields can be optimised. For example, they 

provide information about the expected size of the shellfish or the effect of the locality on production. 
• Help to identify the optimal location for farms. In particular, shellfish and seaweed (‘extractive 

aquaculture’) require high levels of nutrients in the water. When farms are too large, they can starve 
the water or even disrupt the ecosystem. Deltares can help to identify the sites that are robust 
enough to house a farm and provide guidelines to prevent nutrient shortages in the future. 

• Fish and shellfish produce organic waste that can degrade the sea floor and water quality. Our 
experts calculate the impact and they can also make an assessment of mitigating measures.

Optimising sustainable aquaculture

Mussel culture in the Oosterschelde.



 

• Shellfish and seaweed in aquaculture can also provide extra 
services by, for example, helping to keep the water clean or to 
control erosion. We can help to determine the optimal balance 
between the various functions of aquaculture in the ecosystem. 

State-of-the-art flexible modelling
The Deltares ecosystem models can be adjusted flexibly 
depending on the requirements. For example, detailed 3D 
models are needed for environmental impact assessments; in 
other situations, a broader picture may be required. Deltares 
is one of the few research institutes in the world to include the 
principles of the Dynamic Energy Budget (DEB) theory in the 
models. An ecosystem model can also be linked to detailed 
computational fluid dynamics (CFD) modelling. This makes it 
possible, for example, to produce precise predictions of how the 
design of a farm can be optimised to exploit nutrient transport. 
Where possible, Deltares draws on available data, both from our 
own researchers on location and from other institutes working in 
the field of aquaculture.

More info: zks-info@deltares.nl

Showcases

MERMAID
As part of this study of multi-purpose offshore platforms, we 
looked at opportunities for farming sea lettuce (Ulva) and 
mussels (Mytilus edulis) in the North Sea.

Oosterschelde
We researched the potential for mussel farming in the Ooster-
schelde, and the impact of capture installations for mussel seed.

Lake IJssel
We used an ecosystem model to look at zebra mussel 
populations (Dreissena polymorpha) and test the hypothesis 
that numbers in the Lake IJssel have been falling because the 
water is becoming siltier. 

Observed size (blue dots) and 
predicted growth curves of individual 
shellfish (left) on a mussel seed 
capture device (right).

Data points: Kamermans et al., in prep.

Model grid of the Oosterschelde estuary (left) and the predicted 
chlorophyll concentrations at four locations (right). Including shell-
fish in the model considerably improves the model performance.

Photo: Pauline Kamermans, IMARES.
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Deltares is an independent institute for applied research in 
the field of water, subsurface and infrastructure. Throughout 
the world, we work on smart solutions, innovations and 
applications for people, environment and society. 
Deltares is based in Delft and Utrecht.


