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Offshore wind is expanding in Europe
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+ 127% 
planned[1]
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Status of offshore wind farms (OWF) in Europe in 2024 (adapted from EMODnet, 2024)



Offshore wind is expanding in Europe
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[1] Costello et al. (2020), [2] Paulson (2022)

+ 36-74% needed[1]
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How can we achieve these 
(ambitious) goals sustainably?

[2]

Energy security Food security

Assessing the potential for co-location 
between offshore wind and mussel 

aquaculture



Offshore wind structures

Sentinel-2 scene (31/03/2020) of offshore Belgian and Dutch 
wind farms showing sediment wakes aligned with current
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[1] Degraer et al. (2020)
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Earth observation in support to energy and food security

Energy security target

Need for sharing space a sea

Food security target

Marine spatial planning

Co-location
Sustainability

Where in 
Europe?

What impact 
on mussels?

Earth observation combined 
with other tools
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Global 
scale

Local 
scale



Global scale

• Temperature: 010_001 (OSTIA)

• Chlorophyll-a/Sediment matter: 
009_104 (Copernicus-GlobColour)

• Wave & current: 001_032, 001_027, 
001_031

• Salinity: 001_031, 001_024

• Suspended sediment matter: Sentinel-2 & 
Landsat 8/9 (processed with ACOLITE)

• Temperature: 010_001, 010_011 

(OSTIA)

• Chlorophyll-a/Sediment matter: 

009_103 (Copernicus-GlobColour)

• Wave & current: 004_014, 004_013

• Wind: 012_004

• Salinity: 001_024

Materials: different scales, different needs
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Local scale



Where to co-locate 
mussel and wind 
farms in Europe?

➢ Many offshore wind farms 
overlap suitable areas for 
growing mussels

➢ Even more co-location 
opportunities by 2050
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[1] Lecordier et al. (in prep), [2] Waldman et al. (in prep) 

[1]

[2]

Global/regional 
scale



Impact of wind 
farms on sediment 
concentration

➢ Sediment wakes can be 
predicted downstream of 
offshore wind turbines. 

➢ They are driven by 
hydrodynamics and wind 
forces as well as the shape 
of the foundations
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Local 
scale

[1] Lecordier et al. (2025)

Current

Δspm =                                         -  Downstream Upstream

~ 1,400 turbines sampled over 62 satellite scenes to 
generate a Random Forest model

Random forest validation

[1]



Dynamic energy 
budget (DEB) 
model

Mechanistic approach to 
quantify:

• Energy fluxes inside the 
organism

• Physiological responses to 
environmental forcings

DEB model validated for M. 
edulis[1]
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[1] Thomas and Bacher (2018)
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[1] Thomas et al. (2018); [2] Lecordier et al. (in prep)

[2]
Impact of wind 
farms on mussel
growth

Local 
scale

➢ Mussel growth modelled 
using a Dynamic Energy 
Budget model[1] and 
sediment wakes 
prediction S
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➢ Sediment wakes do not 
impact mussels’ 
development



➢ Mussels grow better 
inside offshore wind 
farms
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[1] Lecordier et al. (in prep); [2] Daewel et al. (2022)

[1]
Impact of wind 
farms on mussel
growth

Local/medium 
scale

Generalised linear mixed-effects model (GLMM) mean estimates 
(± standard error) of mussel length before and after construction 

[2]



EO to support sustainable wind energy multi-use

EO allowed a multi-scale study of the impact of offshore wind farms on the 
environment and mussel growth potential in Europe
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Where in 
Europe?

What impact 
on mussels?

Earth observation combined 
with other tools

Global 
scale

Local 
scale

Co-location between 
OWF and mussel 

farms is suitable in 
Europe

Turbines produce 
sediment wakes that 

can be predicted

Mussels seem to 
grow better inside 

OWF

Sediment wakes do 
not impact mussel 

growth

Global   Medium   Local



➢ Co-location can make energy transition more sustainable

 

➢ Earth Observation can help with site selection and micro-siting mussel farms 
inside an OWF

EO to support sustainable wind energy multi-use

Enora Lecordier
e.m.lecordier-2021@hull.ac.uk
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