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Aims

Isaksson et al. 2023, ICES JMS

• Including wind wakes into oceanographic and biogeochemical models by changing atmospheric 
variables to reflect observed wind wakes (from SAR, lidar, CFD) 

• Understand the impacts on the fundamental processes regulating primary production in the 
North Sea

• Evaluating the ecological effects of wind energy extraction (Morgane Declerck, WP1)

Changes in integrated Chl-a caused by three 
wind wakes in the Firth of Forth (Scotland)

Changes in wind speed at three wind 
wakes in the Firth of Forth (Scotland)



Modelling wind turbines at regional and shelf-wide scales

2) The underwater structure causes 
horizontal drag which can be 
represented as a retarding forcing 
in the momentum equations

1) Changes to turbulence can increase 
vertical mixing. This is now 
represented in the turbulence model.

More effects?



The potential impact of offshore wind farms 
on primary production
https://supergen-ore.net/events/webinar-3 

FVCOM+ERSEM 
 Unstructured grid ~ 69 m – 4 km * 10 sigma layers

 Salinity, temperature, horizontal currents, atmospheric forcing 
(wind, precipitation and solar radiation), river inputs

 3 wind farms in waters at depths 41-58 m: Parameterization of 
the wake effect on atmospheric forcing

Van Leeuwen et al. 2015, JGR Oceans Wind farms 
@EMODnet

https://supergen-ore.net/events/webinar-3


Wind wake and next steps

https://supergen-ore.net/events/webinar-3 

Figure: (a) maps showing the wind deficit (0 to 1, where 1 is no effect and 0 is 100% of 
wind reduction). (b) map of the wind field in MWF and (c) in MB.

a) (c)(b)

Length of the wind wake is 30 km and maximum relative deficit is 10%

Atmospheric stability

Number of turbines

Deep array effect among turbines

https://supergen-ore.net/events/webinar-3


• Interaction between wakes *
• Wake length/recovery *
• Energy extraction *
• Candidate deployment sites
• scale: 100 – 500 m up to 1 – 3 km, 
                1 h time steps

(*under different atmospheric conditions) 

Wind wake and next steps
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