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[1] Costello et al. (2020), [2] Paulson (2022)




Introduction

Offshore wind structures

Sentinel-2 scene (31/03/2020) of offshore Belgian and Dutch
wind farms showing sediment wakes aligned with current

[1] Degraer et al. (2020)
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Material & Methods

Materials: different scales, different needs

Global scale Local scale
@ Bl e Suspended sediment mat’Fer: Sentinel-2 &
— Marine Service Landsat 8/9 (processed with ACOLITE)
* Temperature: 010_001 (OSTIA) »@®  Copernicus
* Chlorophyll-a/Sediment matter: (~ Marine Service
009 104 (Copernicus-GlobColour) * Temperature: 010_001, 010_011
* Wave & current: 001_032, 001_027, (OSTIA)
001 031

Chlorophyll-a/Sediment matter:
009 103 (Copernicus-GlobColour)

Wave & current: 004 014, 004 013
Wind: 012_004
Salinity: 001_024

« Salinity: 001_031, 001_024




Results & Discussion

Where to co-locate [1]

mussel and wind

farms in Europe? = f

, o P
overlap suitable areas for _, oS ;
growing mussels -

» Even more co-location
opportunities by 2050

Global/regional 2> " Suitability index
- ) Sea surface temperature, chl-a,
scale . . -
2 suspended inorganic matter, salinity
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[1] Lecordier et al. (in prep), [2] Waldman et al. (in prep)




Results & Discussion

Impact of wind
farms on sediment
concentration

12 - RMSE = 0.99 . [1]

» 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

Predicted Agpr, g.m™’
~
|

Contents lists available at ScienceDirect

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

Local
scale Quantification of turbid wakes in offshore wind farms using satellite

remote sensing

) Enora M. Lecordier ™ , Pierre Gernez b Krysia Mazik °, Katharine York d, Rodney M. Forster ©
[1] Lecordier et al. (2025)




Results & Discussion
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Mechanistic approach to
quantify:
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[1] Thomas and Bacher (2018)




Material & Methods _ Conclusion
(&
" Borssele Il ] Lincs B Saint-Nazaire [2]

S

= 401 25 -

9 30+ 20 1 151
2 20- s 10-
T 104 i 5+

> Mussel growth modelled ¢ . 5 i
using a Dynamic Energy £
Budget model* and 5
sediment wakes S
prediction @

» Sediment wakes do not o i 5
impact mussels’ 8 2 A 31
development £ 1- 1- 1-

g 0 - 0 - 0 A
Local E
scale

[1] Thomas et al. (2018); [2] Lecordier et al. (in prep)
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* 57°N
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55°N
» Mussels grow better
inside offshore wind o
farms
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Local/medium

scale

[1] Lecordier et al. (in prep); [2] Daewel et al. (2022)




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

Global Where in What impact Local
scale Europe? on mussels? scale

Earth observation combined
with other tools

Global Medium Local
Co-location between Mussels seem to Turbines prOdUCE
OWE and mussel grow better inside sediment wakes that
farms is suitable in OWF can be predicted
Europe Sediment wakes do

not impact mussel
growth

Conclusion




EO to support sustainable wind energy multi-use

> Co-location can make energy transition more sustainable

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

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