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Figure S - 1 Maps of ecological network analysis indices for the reference scenario.

Table S - 1 Trophic groups of the extended Bay of Seine (eBoS) Ecopath with Ecosim model.
	Number of groups
	Trophic groups
	Environmental drivers

	1
	Phytoplankton
	Primary production map

	2
	Bacteria
	Everywhere

	3
	Microzooplankton
	Everywhere

	4
	Mesozooplankton and macrozooplankton
	Everywhere

	5
	Meiofauna
	Everywhere

	6
	Suprabenthos
	Everywhere

	7
	Benthic inv. deposit feeders (surface)
	Suitability index map

	8
	Benthic inv. deposit feeders (subsurface)
	Suitability index map

	9
	King scallop
	Suitability index map

	10
	Benthic inv. bivalves filter feeders
	Suitability index map

	11
	Benthic inv. filter feeders
	Suitability index map

	12
	Benthic inv. predators
	Suitability index map

	13
	Fish dab
	Suitability index map

	14
	Fish flounder
	Suitability index map

	15
	Fish European plaice
	Suitability index map

	16
	Fish sole
	Suitability index map

	17
	Fish sea bream
	Suitability index map

	18
	Fish benthos feeders
	Suitability index map

	19
	Fish planktivorous
	Suitability index map

	20
	Fish piscivorous
	Suitability index map

	21
	Fish European sprat
	Suitability index map

	22
	Fish European pilchard
	Suitability index map

	23
	Fish poor cod
	Suitability index map

	24
	Fish pouting
	Suitability index map

	25
	Fish gurnard
	Suitability index map

	26
	Fish Atlantic horse mackerel
	Suitability index map

	27
	Fish whiting
	Suitability index map

	28
	Fish Atlantic cod
	Suitability index map

	29
	Fish sharks
	Suitability index map

	30
	Fish rays
	Suitability index map

	31
	Fish European seabass
	Suitability index map

	32
	Fish mackerel
	Suitability index map

	33
	Benthic cephalopods
	Suitability index map

	34
	Benthopelagic cephalopods
	Suitability index map

	35
	Surface feeders seabirds
	Everywhere

	36
	Plunge and pursuit diverse seabirds
	Everywhere

	37
	Benthic feeders seabirds
	Depth dependent

	38
	Phocidae
	Depth dependent

	39
	Harbor porpoises
	Depth dependent

	40
	Bottlenose dolphins
	Depth dependent

	41
	Discards
	Everywhere

	42
	Detritus
	Everywhere





Table S - 2 Fitted climatic species distribution models used to compute environmental driver maps for each trophic group of the eBoS Ecospace model. Models include: multiple regressions (Generalized Linear Model, Generalized Additive Model, Multiple Adaptive Regression Splines), regression trees (Boosted Regression Tree from GBM, Random Forest, Classification Tree Analysis), discriminant analysis (Flexible Discriminant Analysis) and learning techniques (Artificial Neural Network). Invertebrates was simplified as Inv.
	
	
	
	climatic

	Ecopath trophic group
	Latin name
	Proportion
in the group
	MARS
	ANN
	CTA
	FDA
	GAM
	GBM
	GLM
	RF

	Benthic cephalopods
	Sepia officinalis
	1.00
	1
	
	1
	
	1
	1
	1
	1

	Benthic inv. deposit feeders (Subsurface)
	Echinocardium cordatum
	0.66
	1
	
	1
	1
	1
	1
	1
	1

	Benthic inv. deposit feeders (Surface)
	Ophiothrix fragilis
	0.45
	1
	
	1
	1
	
	1
	1
	1

	Benthic inv. deposit feeders (Surface)
	Pectinaria Lagis koreni
	0.15
	1
	
	
	1
	
	
	1
	

	Benthic inv. filter feeders
	Psammechinus miliaris
	0.15
	1
	
	1
	
	
	1
	
	1

	Benthic inv. predators
	Asterias rubens
	0.03
	1
	1
	
	1
	1
	
	1
	1

	Benthic inv. predators
	Buccinum undatum
	0.11
	
	
	
	
	
	
	1
	

	Benthic inv. predators
	Owenia fusiformis
	0.66
	
	
	
	
	
	
	
	

	Benthic inv. predators
	Sagartia troglodytes
	0.09
	
	
	
	
	1
	
	
	

	Benthopelagic cephalopods
	Alloteuthis subulata
	0.09
	
	
	1
	1
	
	
	1
	

	Benthopelagic cephalopods
	Loligo vulgaris
	0.91
	1
	
	
	
	1
	1
	1
	1

	Benthic inv. bivalvia filter feeders
	Aequipecten opercularis
	0.02
	1
	
	
	1
	1
	1
	1
	1

	Benthic inv. bivalvia filter feeders
	Ensis directusleei
	0.00
	1
	
	1
	1
	1
	1
	1
	1

	Benthic inv. bivalvia filter feeders
	Glycymeris glycymeris
	0.61
	
	
	1
	1
	
	
	1
	1

	Benthic inv. bivalvia filter feeders
	Lanice conchilega
	0.01
	1
	1
	1
	1
	1
	1
	1
	1

	Fish Atlantic cod
	Gadus morhua
	1.00
	1
	1
	
	1
	1
	1
	1
	1

	Fish dab
	Limanda limanda
	1.00
	1
	
	
	1
	1
	1
	1
	1

	Fish benthos feeders
	Callionymus lyra
	0.48
	1
	
	
	1
	1
	1
	1
	1

	Fish benthos feeders
	Labrus bergylta
	0.07
	1
	
	1
	1
	1
	1
	1
	1

	Fish benthos feeders
	Mullus surmuletus
	0.27
	
	
	
	1
	
	1
	1
	1

	Fish benthos feeders
	Zeus faber
	0.18
	1
	
	1
	1
	1
	1
	1
	

	Fish piscivorous
	Pollachius pollachius
	1.00
	1
	
	1
	1
	1
	1
	1
	1

	Fish planktivorous
	Clupea harengus
	0.91
	1
	
	1
	1
	1
	1
	1
	1

	Fish planktivorous
	Engraulis encrasicolus
	0.09
	1
	1
	1
	
	1
	1
	1
	1

	Fish flounder
	Platichthys flesus
	1.00
	1
	
	1
	1
	1
	
	1
	1

	Fish gurnard
	Chelidonichthys lastoviza
	0.30
	1
	
	1
	1
	1
	1
	1
	1

	Fish gurnard
	Chelidonichthys lucerna
	0.70
	1
	
	
	1
	1
	
	1
	1

	Fish Atlantic horse mackerel
	Trachurus trachurus
	1.00
	1
	
	1
	1
	1
	1
	1
	1

	King scallop
	Pecten maximus
	1.00
	1
	
	
	1
	
	
	1
	

	Fish mackerel
	Scomber scombrus
	1.00
	1
	
	
	
	1
	
	1
	1

	Fish pilchard
	Sardina pilchardus
	1.00
	1
	
	1
	
	1
	
	1
	1

	Fish plaice
	Pleuronectes platessa
	1.00
	1
	
	
	1
	1
	
	1
	1

	Fish poor cod
	Trisopterus minutus
	1.00
	1
	
	
	1
	1
	
	1
	

	Fish pouting
	Trisopterus luscus
	1.00
	1
	
	1
	1
	1
	1
	1
	1

	Fish rays
	Raja clavata
	0.86
	1
	
	
	
	1
	1
	1
	1

	Fish rays
	Raja montagui
	0.14
	1
	
	1
	1
	1
	1
	1
	1

	Fish sea bream
	Spondyliosoma cantharus
	1.00
	
	
	
	1
	1
	1
	1
	1

	Fish seabass
	Dicentrarchus labrax
	1.00
	
	
	
	
	
	
	
	

	Fish sharks
	Mustelus mustelus
	0.37
	1
	1
	
	1
	1
	1
	1
	1

	Fish sharks
	Scyliorhinus canicula
	0.46
	1
	1
	1
	
	1
	
	1
	1

	Fish sharks
	Scyliorhinus stellaris
	0.17
	1
	
	1
	1
	1
	
	1
	1

	Fish sole
	Solea solea
	1.00
	1
	
	
	1
	1
	
	1
	1

	Fish sprat
	Sprattus sprattus
	1.00
	1
	1
	1
	
	1
	
	1
	1

	Fish whiting
	Merlangius merlangus
	1.00
	1
	
	1
	1
	1
	
	1
	




Table S - 3 Fitted habitat species distribution models used to compute environmental driver maps for each trophic group of the eBoS Ecospace model. Models include: multiple regressions (Generalized Linear Model, Generalized Additive Model, Multiple Adaptive Regression Splines), regression trees (Boosted Regression Tree from GBM, Random Forest, Classification Tree Analysis), discriminant analysis (Flexible Discriminant Analysis) and learning techniques (Artificial Neural Network). Invertebrates was simplified with Inv.Models include: multiple regressions (Generalized Linear Model, Generalized Additive Model, Multiple Adaptive Regression Splines), regression trees (Boosted Regression Tree from GBM, Random Forest, Classification Tree Analysis), discriminant analysis (Flexible Discriminant Analysis) and learning techniques (Artificial Neural Network).
	
	
	
	habitat

	Ecopath trophic group
	Latin name
	Proportion
in the group 
	MARS
	ANN
	CTA
	FDA
	GAM
	GBM
	GLM
	RF

	Benthic cephalopods
	Sepia officinalis
	1.00
	1
	1
	1
	1
	1
	1
	1
	1

	Benthic inv. deposit feeders (Subsurface)
	Echinocardium cordatum
	0.66
	
	
	1
	
	
	1
	1
	1

	Benthic inv. deposit feeders (Surface)
	Ophiothrix fragilis
	0.45
	1
	1
	1
	1
	1
	1
	1
	1

	Benthic inv. deposit feeders (Surface)
	Pectinaria Lagis koreni
	0.15
	1
	
	1
	
	
	
	1
	1

	Benthic inv. filter feeders
	Psammechinus miliaris
	0.15
	1
	1
	1
	
	1
	1
	1
	1

	Benthic inv. predators
	Asterias rubens
	0.03
	1
	1
	1
	
	1
	1
	1
	

	Benthic inv. predators
	Buccinum undatum
	0.11
	1
	1
	1
	
	1
	1
	1
	1

	Benthic inv. predators
	Owenia fusiformis
	0.66
	1
	
	1
	
	
	1
	1
	1

	Benthic inv. predators
	Sagartia troglodytes
	0.09
	
	
	
	
	
	
	
	1

	Benthopelagic cephalopods
	Alloteuthis subulata
	0.09
	
	
	
	
	
	
	
	

	Benthopelagic cephalopods
	Loligo vulgaris
	0.91
	
	
	
	
	
	
	
	

	Bivalvia inv. filter feeders
	Aequipecten opercularis
	0.02
	1
	
	
	1
	1
	
	
	

	Bivalvia inv. filter feeders
	Ensis directusleei
	0.00
	
	
	1
	1
	
	1
	1
	1

	Bivalvia inv. filter feeders
	Glycymeris glycymeris
	0.61
	
	
	1
	
	
	
	
	

	Bivalvia inv. filter feeders
	Lanice conchilega
	0.01
	1
	
	1
	1
	
	1
	1
	1

	Fish Atlantic cod
	Gadus morhua
	1.00
	
	
	
	
	
	
	
	

	Fish dab
	Limanda limanda
	1.00
	1
	1
	1
	1
	1
	1
	1
	1

	Fish benthos feeders
	Callionymus lyra
	0.48
	
	
	1
	
	
	
	
	

	Fish benthos feeders
	Labrus bergylta
	0.07
	1
	1
	1
	1
	1
	1
	1
	

	Fish benthos feeders
	Mullus surmuletus
	0.27
	
	
	
	
	
	
	
	

	Fish benthos feeders
	Zeus faber
	0.18
	
	
	
	
	
	
	
	

	Fish piscivorous
	Pollachius pollachius
	1.00
	
	
	
	
	
	
	
	

	Fish planktivorous
	Clupea harengus
	0.91
	
	
	
	
	
	
	
	

	Fish planktivorous
	Engraulis encrasicolus
	0.09
	
	
	
	
	
	
	
	

	Fish flounder
	Platichthys flesus
	1.00
	1
	1
	1
	
	1
	1
	1
	1

	Fish gurnard
	Chelidonichthys lastoviza
	0.30
	1
	1
	1
	1
	1
	1
	1
	1

	Fish gurnard
	Chelidonichthys lucerna
	0.70
	
	
	1
	
	
	
	
	

	Fish Atlantic horse mackerel
	Trachurus trachurus
	1.00
	
	
	
	
	
	
	
	

	King scallop
	Pecten maximus
	1.00
	1
	1
	1
	1
	1
	1
	1
	1

	Fish mackerel
	Scomber scombrus
	1.00
	
	
	
	
	
	
	
	

	Fish pilchard
	Sardina pilchardus
	1.00
	
	
	
	
	
	
	
	

	Fish plaice
	Pleuronectes platessa
	1.00
	1
	1
	
	1
	1
	1
	1
	1

	Fish poor cod
	Trisopterus minutus
	1.00
	
	
	
	
	
	
	
	

	Fish pouting
	Trisopterus luscus
	1.00
	
	
	
	
	
	
	
	

	Fish rays
	Raja clavata
	0.86
	
	
	1
	
	
	
	
	

	Fish rays
	Raja montagui
	0.14
	1
	1
	
	1
	1
	1
	1
	1

	Fish sea bream
	Spondyliosoma cantharus
	1.00
	
	
	
	
	
	
	
	

	Fish seabass
	Dicentrarchus labrax
	1.00
	
	
	1
	
	
	
	
	

	Fish sharks
	Mustelus mustelus
	0.37
	1
	1
	1
	
	1
	1
	1
	1

	Fish sharks
	Scyliorhinus canicula
	0.46
	
	
	1
	
	
	
	
	

	Fish sharks
	Scyliorhinus stellaris
	0.17
	1
	1
	1
	
	1
	1
	1
	1

	Fish sole
	Solea solea
	1.00
	
	
	
	
	
	
	
	

	Fish sprat
	Sprattus sprattus
	1.00
	
	
	
	
	
	
	
	

	Fish whiting
	Merlangius merlangus
	1.00
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Figure S - 2 Base depth map from the General Bathymetric Chart of the Oceans.
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Figure S - 3 Primary production map from SeaWifs representing the relative chlorophyll a concentration in the bay in 2000
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Figure S - 4 Environmental driver map for the Fish Atlantic cod group.
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Figure S - 5 Environmental driver map for the Fish Atlantic horse mackerel group.
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Figure S - 6 Environmental driver map for the Benthic cephalopods group.
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Figure S - 7 Environmental driver map for the Benthopelagic cephalopods group.
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Figure S - 8 Environmental driver map for the Fish benthos feedersfeeders’ group.
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Figure S - 9 Environmental driver map for the Benthic inv. bivalviaBivalvia filter feeders group.
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Figure S - 10 Environmental driver map for the Fish European plaice group.
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Figure S - 11 Environmental driver map for the Fish European sprat group.
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Figure S - 12 Environmental driver map for the Benthic inv. filter feedersfeeders’ group.
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Figure S - 13 Environmental driver map for the Fish flounder group.
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Figure S - 14 Environmental driver map for the Fish gurnard group.
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Figure S - 15 Environmental driver map for the Benthic inv. deposit feeders (subsurface) group.
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Figure S - 16 Environmental driver map for the Benthic inv. deposit feeders (surface) group.
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Figure S - 17 Environmental driver map for the Benthic inv. predatorspredators’ group.
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Figure S - 18 Environmental driver map for the King scallop group.
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Figure S - 19 Environmental driver map for the Fish limande dab group.
[image: ]
Figure S - 20 Environmental driver map for the Fish mackerel group.
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Figure S - 21 Environmental driver map for the Fish pilchard group.
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Figure S - 22 Environmental driver map for the Fish piscivorous group.
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Figure S - 23 Environmental driver map for the Fish planctivorousplanktivorous group.
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Figure S - 24 Environmental driver map for the Fish poor cod group.
[image: ]
Figure S - 25 Environmental driver map for the Fish pouting group.
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Figure S - 26 Environmental driver map for the Fish rays group.
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Figure S - 27 Environmental driver map for the Fish sea bream group.
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Figure S - 28 Environmental driver map for the Fish sharks group.
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Figure S - 29 Environmental driver map for the Fish sole group.
[image: ]
[bookmark: _Ref92282605]Figure S - 30 Environmental driver map for the Fish whiting group.
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[bookmark: _Ref83645970]Figure S - 31 Response curve for phytoplankton driven by depth.
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Figure S - 32 Response curve for species with undefined habitats driven by depth. 
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Figure S - 33 Response curve for species driven by the suitability index map.
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Figure S - 34 Response curve for benthic feeding seabirds driven by depth.
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Figure S - 35 Response curve for bottlenose dolphins driven by depth.
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[bookmark: _Ref83645982]Figure S - 36 Response curve for species impacted by the reef effect driven by the Ecospace reef factor.


Table S - 4 Environmental drivers inside the Offshore wind farm (OWF) area for each specified group calculated according to Raoux et al. (2017) to model the reef effect inside the OWF of Courseulles-sur-Mer. The environmental driver base value without the OWF was set to 1 outside the OWF.
	Raoux et al. (2017) groups
	eBoS equivalent geBoS groups.
	Ecospace environmental driver inside the OWF

	Surface feeders seabirds
	Surface feeders seabirds
	6.11

	Fish Atlantic cod
	Fish Atlantic cod
	3.49

	Fish whiting
	Fish whiting
	4.18

	Fish pouting
	Fish pouting
	2.32

	Fish benthos feeders
	Fish benthos feeders
	2.07

	Fish sole
	Fish sole
	1.93

	Other Flatfish
	Fish flounder
	4.37

	
	Fish dab
	4.37

	Benthic inv. predators
	Benthic inv. predators
	1.02

	Benthic inv. filter feeders
	Benthic inv. filter feeders
	1.53

	Benthic inv. bivalves
	Benthic inv. bivalves
	2.2






[bookmark: _Ref83646972]Table S - 5 Reference fishing effort.
	Name
	Nets targeting demersals and crustaceans
	Pelagic and bottom trawls targeting small pelagic fish
	Bottom trawls targeting demersals and cephalopods
	Pelagic trawls targeting demersals
	Other fishing gears
	Dredge

	2000
	1.08
	0.78
	1.12
	0.51
	1.24
	1.60

	2001
	1.08
	0.78
	1.12
	0.51
	1.24
	1.60

	[…]
	1.08
	0.78
	1.12
	0.51
	1.24
	1.60

	
	1.08
	0.78
	1.12
	0.51
	1.24
	1.60

	2075
	1.08
	0.78
	1.12
	0.51
	1.24
	1.60



Table S - 6 Decreasing fishing effort due to Brexit.
	Name
	Nets targeting demersals and crustaceans
	Pelagic and bottom trawls targeting small pelagic fish
	Bottom trawls targeting demersals and cephalopods
	Pelagic trawls targeting demersals
	Other fishing gears
	Dredge

	2000
	1.08
	0.63
	0.90
	0.41
	1.18
	1.28

	2001
	1.08
	0.63
	0.90
	0.41
	1.18
	1.28

	[…]
	1.08
	0.63
	0.90
	0.41
	1.18
	1.28

	
	1.08
	0.63
	0.90
	0.41
	1.18
	1.28

	2075
	1.08
	0.63
	0.90
	0.41
	1.18
	1.28



[bookmark: _Ref83646975]Table S - 7 Increasing fishing effort due to Brexit.
	Name
	Nets targeting demersals and crustaceans
	Pelagic and bottom trawls targeting small pelagic fish
	Bottom trawls targeting demersals and cephalopods
	Pelagic trawls targeting demersals
	Other fishing gears
	Dredge

	2000
	1.08
	0.94
	1.35
	0.61
	1.30
	1.36

	2001
	1.08
	0.94
	1.35
	0.61
	1.30
	1.36

	[…]
	1.08
	0.94
	1.35
	0.61
	1.30
	1.36

	
	1.08
	0.94
	1.35
	0.61
	1.30
	1.36

	2075
	1.08
	0.94
	1.35
	0.61
	1.30
	1.36






Table S - 8 Ecological Network Analysis indices formula.
	[bookmark: _Toc83638155]Name
	Objective
	Calculation
	References

	Relative flow redundancy (RDC)
	Quantify the relative redundancy of the flows in the system.
	
Where  is the internal relative redundancy, the flow between i and j,  is the sum of all the flows leaving i,  the sum of all the flows leaving j.

Where DC is the development capacity of the system.
	(Ulanowicz and Norden, 1990; Christensen, 1995)

	System omnivory (SOI)
	Determine the level of omnivory of the system, i.e., to what extent the groups in the system consume multiple other groups.
	



where TL is the trophic level of i or j.
	(Libralato, 2013)

	Finn cycling index (FCI)
	Specify how much energy of the system passes through cycles.
	

where TST is the total system throughflow and TSTc the cycled total system throughflow.
	(Finn, 1980)

	Mean trophic level (MTL 2)
	Quantify the mean trophic level of the system and thus the ecological community structure.
	

where B is the biomass of i or j.
	(Latham, 2006)
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23: Environmental response PP
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26: Environmental response Bottlenose dolphins
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