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You will need one of these
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Impact assessment are:

• Time consuming 

• Reactive

• Costly

• Test for null hypothesis of absence
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Project aims:

• Demonstrate the ability to numerically model the change in 

ambient hydrodynamics resulting from the installation of wave 

and tidal device arrays 

• To couple the model output to ecological models to predict the 

changes in benthic habitats and dynamics, plankton growth 

and fish communities
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Approach of LINC

Hydrodynamic modelling

Particle Tracking

NPZD (Nutrient, Phytoplankton Zooplankton, Detritus) models

Biogeochemistry models
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Environmental impacts of tidal arrays at 
different spatial scales

The effects of tidal turbine arrays may occur at different length scales: near the 
turbine itself, at the scale of a turbine farm, or at the regional scale.
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Changing the location of the turbines in an array affects hydrodynamics.

This has an effect on many outcomes of interest – e.g. power (see right hand 

graph) – also environmental impact.

The above array is optimised to maximise the power extracted – at each iteration 

the turbines are moved to improve the power production.
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Organism transport

Plankton communities (animals, 

protists, algae and bacteria) are 

transported vast oceanic distances 

by water motion

• Provide a food source for higher 

trophic levels (mammals, fish, 

invertebrates)

• Assist dispersal processes 

important for processes such as 

reef connectivity 
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Where 95% of the mass accumulated 

(first 1/3 of the basin), we observed a 

maximum 5% change between 

simulations (control vs. turbines). 

Particle tracking models used to address ocean 

transport questions



10

3D GETM-ERSEM-BFM Northwest 

European Shelf

 Large Biogeochemistry model (5km 

resolution, 25 layers)

 Scenarios in the Pentland Firth:

• Licensed power extraction (800 

MW), evenly distributed

• 10 times licensed (8 GW), evenly 

distributed

 Investigated currents, temperature, 

salinity, primary production, benthos

Van der Molen et al. Submitted to Biogeosciences.
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Results: Tidal elevations

M2 elevations1x 10xm M2 elevations m

Minor effects Up to 10 % change
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Results: 

Nutrients 

and 

Primary 

Production

1x

10x
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Conclusions

 Ecological processes can be modelled at a range of spatial scales:

Device scale, far-field (1 – 10 km) and regional (> 10 km) 

 Used as tools to model a wide range of ecological processes

 Models identify areas requiring further experimental field work

validation

 Good collaboration with all the partners and stakeholders


