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[bookmark: _Toc88125998]Supplementary methods
[bookmark: _Toc88125999]Climate change
Climate change is a diffuse stressor that has and will continue to have geographically varying effects on the temperature of freshwater, estuarine and marine ecosystems around the UK (Murphy et al. 2009; Lowe et al. 2019). Future UK climate change projections indicate a north-south warming gradient, with higher increases in mean annual air temperature expected in the south due to the closer proximity of continental Europe (Fig. S1 and S2).
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[bookmark: _Toc88126000]Fig. S1 Central estimates (50% probability level) of future UK mean annual air temperature projections (UKCP09) in the marine environment under three greenhouse gas emission scenarios (low, medium, and high) for the 2020s, 2050s and 2080s. Figure reproduced from Murphy et al. (2009)
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[bookmark: _Toc88126001]Fig. S2 Central estimates (50% probability level) of future UK mean annual air temperature anomaly projections (UKCP18) at 1.5 m across land relative to the baseline period from 1981 to 2010 under three greenhouse gas emission scenarios (low, medium, and high) for the 2020s, 2050s and 2080s. Figure reproduced from Lowe et al. (2019)

[bookmark: _Toc88126002]Predation
[bookmark: _Hlk66458315]Predation is a diffuse and point source stressor with the potential to affect Atlantic salmon throughout the life cycle. Potential impacts are more likely to occur in estuaries and nearshore areas when fish are undertaking freshwater and marine migrations. There is relatively scant information about predation on the high seas. Predator species are distributed widely around estuaries and nearshore waters in England. Information on the distribution and abundance of grey Halichoerus grypus and harbour Phoca vitulina seal colonies around the UK are available from the Sea Mammal Research Unit (SCOS 2017). Balmer et al. (2013) and BTO (2014) provide detailed information on the distribution and abundance of piscivorous birds.
[bookmark: _Toc88126003]Water quality
Fluctuations in water quality due to human activities are a diffuse and point source stressor likely to primarily affect Atlantic salmon in estuarine and nearshore waters. Pollution pressures in estuaries and nearshore waters exist in all regions of England but are less prevalent in the South West region (Fig. S3).
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[bookmark: _Toc88126004]Fig. S3 Percentage of transitional and coastal water bodies affected by point source or diffuse pollution pressures in the UK and the Republic of Ireland. Figure reproduced from the European Commission’s Directorate-General for Environment (2012)
[bookmark: _Toc88126005]Bycatch
Bycatch is a diffuse stressor that has the potential to impact Atlantic salmon in pelagic fisheries targeting other species. The principal concerns have been raised about pelagic fisheries operating on the high seas (e.g., the Norwegian Sea and North Atlantic). Pelagic fisheries are distributed widely around estuarine and nearshore waters in the UK (Fig. S4). However, bycatches of Atlantic salmon in these fisheries considered to be very low (Sumner 2015).
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[bookmark: _Toc88126006]Fig. S4 Distribution of pelagic fishing effort around estuarine and nearshore waters in England. Figure reproduced from Coull et al. (1998)
[bookmark: _Toc88126007]Artificial light at night
Artificial light at night (ALAN) is a point-source stressor with the potential to affect Atlantic salmon in estuaries and nearshore waters (Fig. S5). In England, the most affected regions adjacent to estuaries and nearshore waters are the North East and North West.
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[bookmark: _Toc88126008]Fig. S5 Artificial light at night (ALAN) radiance levels in the UK in 2018 based on visible infrared imaging radiometer suite observations. Figure reproduced from Stare (2016)
[bookmark: _Toc88126009]Tidal barrages
Tidal barrages are a point-source stressor that affect Atlantic salmon in estuaries and nearshore waters. Only one tidal barrage currently exists in England, which is located on the River Tees in the North East region (Gough 1996). However, several future developments have been planned in the North East, South West and North West regions (Hooper and Austen 2013).
[bookmark: _Toc88126010]Power station impingement and thermal discharge
Power stations are a point-source stressor with the potential to affect Atlantic salmon in estuaries and nearshore waters. Although power stations are located throughout England, they are most prevalent in the South West and North West regions (Fig. S6).
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[bookmark: _Toc88126011]Fig. S6 Location of (a) nuclear, (b) coal, and (c) gas power stations in the UK based on the marine planning evidence base terrestrial energy data. Figures reproduced from DEFRA and MMO (2019) (a) and (b and c) Pearce and Evans (2015). Circle sizes in figures (b) and (c) indicate power station capacity in megawatts
[bookmark: _Toc88126012]Noise pollution from pile-driving
Underwater pile-driving sounds generated by construction activities are a point-source stressor that can impact Atlantic salmon in estuaries, nearshore waters, and the open ocean (Thomsen et al. 2006). Pile-driving sounds are expected to be of greatest concern within the confines of estuaries. Available information indicates that impact pile-driving sounds outside estuaries are most prevalent in the South and North West regions of England, and in the southern North Sea (Fig. S7).
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[bookmark: _Toc88126013]Fig. S7 Location of impact pile-driving sounds below 10 kHz in the North Sea, English Channel, and Irish Sea between 2015 and 2017. Figures reproduced from ICES (2016)
[bookmark: _Toc88126014]Invasive non-native species
Invasive non-native species are a point source and diffuse stressor that could affect Atlantic salmon in estuaries, nearshore waters, and the open ocean. However, the potential effects of inter-specific competition are probably more likely to occur in freshwater habitats where space is more constrained. The recent capture of pink salmon around the UK has raised concerns about their potential impact on Atlantic salmon should they occur in larger numbers and/or become established in UK rivers.
[bookmark: _Toc88126015]Electromagnetic fields
[bookmark: _Hlk531199473]Artificial electromagnetic fields generated by subsea cables laid beneath the seabed are a point-source stressor that could mainly affect Atlantic salmon in estuaries and nearshore waters (Gill et al. 2012). The highest concentration of subsea cables laid around the nearshore waters of England is in the South West region, while the lowest concentration is in the North East region (Fig. S8).
[image: ]
[bookmark: _Toc88126016]Fig. S8 Location of subsea cables laid around nearshore waters in England based on the marine planning evidence base cables data. Figures reproduced from DEFRA and MMO (2019)
[bookmark: _Toc88126017]Fisheries exploitation
Net and fixed engine fisheries for Atlantic salmon in estuaries and nearshore waters downstream of rivers designated as ‘at risk’ and ‘probably at risk’ of poor stock status were closed in England in 2019 following the introduction of National Salmon and Sea Trout Protection Byelaws (Cefas et al. 2020). Nearly all (92% in 2018) of the catches of Atlantic salmon in net and fixed engine fisheries were historically taken in the North East region. In contrast, far fewer catches were taken in the North West (5%) and South West (2%) regions. The introduction of these byelaws has reduced the exploitation of Atlantic salmon by nets and fixed engine fisheries to negligible levels.
[bookmark: _Toc88126018]Salmon mariculture
Salmon mariculture is a potential point-source stressor, mainly located in nearshore waters. No salmon mariculture facilities exist around the nearshore waters of England. However, there is extensive salmon farming in lochs and nearshore waters along the west coast of Scotland and in Norway.
[bookmark: _Toc88126019]Tidal lagoons
Tidal lagoons are a point-source stressor that have the potential to impact Atlantic salmon in nearshore waters with large tidal ranges, typically over 4 m, and the high seas (Rajgor 2016). No tidal lagoon developments currently exist in England, although there has been extended discussion around a proposal to develop a scheme in the Severn Estuary (Swansea Bay) and other proposals are under consideration in the North West and South West regions. Two tidal lease areas have been identified as sites for possible future development in the South and South West regions (Fig. S9).
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[bookmark: _Toc88126020]Fig. S9 Location of tidal lease areas available in England based on the marine planning evidence base tidal lease areas data Figures reproduced from DEFRA and MMO (2019) 
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[bookmark: _Toc88126021]Supplementary results
[bookmark: _Toc88126022][bookmark: _Hlk53498982]Table S1 Classification of the different marine stressors along the (a) effects and (b) development axes for Atlantic salmon in the North East marine plan area
	
	Criteria and scoring
	Climate change
	Predation
	Water quality
	Bycatch
	ALAN
	Tidal barrages
	Power stations
	Noise pollution
	Invasive species
	EMF
	Fisheries exploitation
	Salmon mariculture
	Tidal lagoons

	(a) Effects axis characteristics considered
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1. Percentage of affected river stocks
	0: 0%, 1: 1-25%, 2: 26-50%, 3: >50%
	3.0
	3.0
	3.0
	0.0
	3.0
	1.0
	0.0
	0.0
	0.0
	1.0
	3.0
	0.0
	0.0

	2. Habitat zone
	1: Offshore
	4.0
	3.0
	3.0
	2.0
	3.0
	3.0
	3.0
	3.0
	3.0
	2.0
	3.0
	2.0
	2.0

	Area where stressor effect likely to be most pronounced
	2: Nearshore
3: Estuarine
4: All
	
	
	
	
	
	
	
	
	
	
	
	
	

	3. Spatial extent of stressor
	0: None
	3.0
	3.0
	3.0
	2.0
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0
	2.0
	0.0
	0.0

	
	1: Small
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: Large
	
	
	
	
	
	
	
	
	
	
	
	
	

	4. Impact on smolts
	0: None
	3.0
	3.0
	2.0
	1.0
	1.0
	2.0
	2.0
	1.0
	0.0
	1.0
	0.0
	3.0
	1.0

	Evidence from literature review
	1. Low
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: High
	
	
	
	
	
	
	
	
	
	
	
	
	

	5. Impact on adults
	0: None
	3.0
	2.0
	2.0
	1.0
	1.0
	2.0
	1.0
	1.0
	0.0
	1.0
	2.0
	2.0
	1.0

	Evidence from literature review
	1. Low
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: High
	
	
	
	
	
	
	
	
	
	
	
	
	

	6. Impact on smolts
	0: No impact
	3.0
	1.0
	2.0
	0.0
	3.0
	2.0
	0.0
	0.0
	0.0
	1.0
	1.0
	0.0
	0.0

	Local knowledge
	1. Low
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: High
	
	
	
	
	
	
	
	
	
	
	
	
	

	7. Impact on adults
	0: No impact
	1.0
	3.0
	2.0
	0.0
	1.0
	1.0
	0.0
	0.0
	0.0
	0.0
	2.0
	0.0
	0.0

	Local knowledge
	1. Low
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: High
	
	
	
	
	
	
	
	
	
	
	
	
	

	8. Implemented mitigation measures
That have reduced the effects or likelihood of losing populations
	1: Extensive, with large effects
2: Many, with good effects
3: Few, or measures with small effects
4: Very few/none, or measures without net effect
	3.0
	3.0
	2.0
	3.0
	4.0
	3.0
	2.0
	2.0
	3.0
	1.0
	1.0
	3.0
	3.0

	Sum (maximum 26)
	
	23.0
	21.0
	19.0
	9.0
	17.0
	15.0
	9.0
	8.0
	7.0
	8.0
	14.0
	0.0
	0.0

	Compiled relative effect (0–1)
	
	0.9
	0.8
	0.7
	0.3
	0.7
	0.6
	0.3
	0.3
	0.3
	0.3
	0.5
	0.0
	0.0

	Knowledge
	1: Extensive, 2: Moderate, 3: Poor
	1.0
	1.0
	1.0
	3.0
	3.0
	2.0
	3.0
	2.0
	3.0
	2.0
	1.0
	3.0
	3.0

	(b) Development axis characteristics considered 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1. Main area for likely development Area where stressor effect likely to be most pronounced
	1: Offshore
2: Nearshore
3: Estuarine
4: All
	4.0
	3.0
	3.0
	2.0
	3.0
	3.0
	2.0
	3.0
	3.0
	3.0
	3.0
	2.0
	2.0

	2. Likelihood of stressor becoming more prevalent in next 10 years
	0: Nil
1. Low
2: Moderate
3: High
	3.0
	3.0
	2.0
	2.0
	3.0
	2.0
	3.0
	3.0
	2.0
	2.0
	1.0
	1.0
	1.0

	3. Potential for effective measures
	1: Extensive and very effective measures planned
	3.0
	3.0
	2.0
	3.0
	3.0
	3.0
	2.0
	1.0
	2.0
	1.0
	1.0
	2.0
	2.0

	Projection of present situation
	2: Several and effective measures planned
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: Some effective measures, all measures with small effects planned
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	4: Few/no effective measures planned
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sum (maximum 11)
	
	10.0
	9.0
	7.0
	7.0
	9.0
	8.0
	7.0
	7.0
	7.0
	6.0
	5.0
	5.0
	5.0

	Compiled development (0–1)
	
	0.9
	0.8
	0.6
	0.6
	0.8
	0.7
	0.6
	0.6
	0.6
	0.6
	0.5
	0.5
	0.5

	Uncertainty of projected development
	1: Small, 2: Moderate, 3: Large
	3.0
	3.0
	1.0
	2.0
	2.0
	3.0
	1.0
	2.0
	3.0
	1.0
	1.0
	2.0
	2.0


Stressors include modified oceanic conditions linked to the changing climate (climate change), mortality due to consumption by predators (predation), poor water quality in the marine environment (water quality), incidental capture in non-target fisheries (bycatch), emissions of artificial light at night (ALAN), tidal barrages for renewable energy generation (tidal barrages), power station impingement and thermal discharge (power stations), noise pollution from pile-driving (noise pollution), invasive non-native species (invasive species), electromagnetic fields (EMF) from subsea cables, commercial and recreational exploitation by targeted salmon fisheries and illegal, unreported and unregulated fishing (fisheries exploitation), salmon mariculture in nearshore waters (salmon mariculture), and tidal lagoons for renewable energy generation (tidal lagoons).


[bookmark: _Toc88126023]Table S2 Classification of the different marine stressors along the (a) effects and (b) development axes for Atlantic salmon in the South marine plan area
	[bookmark: _Hlk53515189]
	Criteria and scoring
	Climate change
	Predation
	Water quality
	Bycatch
	ALAN
	Tidal barrages
	Power stations
	Noise pollution
	Invasive species
	EMF
	Fisheries exploitation
	Salmon mariculture
	Tidal lagoons

	(a) Effects axis characteristics considered
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1. Percentage of affected river stocks
	0: 0%, 1: 1-25%, 2: 26-50%, 3: >50%
	3.0
	3.0
	3.0
	3.0
	0.0
	0.0
	1.0
	2.0
	1.0
	0.0
	2.0
	0.0
	0.0

	2. Habitat zone
	1: Offshore
	4.0
	3.0
	3.0
	2.0
	3.0
	3.0
	3.0
	3.0
	3.0
	2.0
	3.0
	2.0
	2.0

	Area where stressor effect likely to be most pronounced

	2: Nearshore
3: Estuarine
4: All
	
	
	
	
	
	
	
	
	
	
	
	
	

	3. Spatial extent of stressor
	0: None
	3.0
	2.0
	3.0
	3.0
	1.0
	0.0
	1.0
	2.0
	1.0
	2.0
	1.0
	0.0
	0.0

	
	1: Small
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: Large
	
	
	
	
	
	
	
	
	
	
	
	
	

	4. Impact on smolts
	0: None
	3.0
	3.0
	2.0
	1.0
	1.0
	2.0
	2.0
	1.0
	0.0
	1.0
	0.0
	3.0
	1.0

	Evidence from literature review
	1. Low
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: High
	
	
	
	
	
	
	
	
	
	
	
	
	

	5. Impact on adults
	0: None
	3.0
	2.0
	2.0
	1.0
	1.0
	2.0
	1.0
	1.0
	0.0
	1.0
	2.0
	2.0
	1.0

	Evidence from literature review
	1. Low
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: High
	
	
	
	
	
	
	
	
	
	
	
	
	

	6. Impact on smolts
	0: No impact
	3.0
	3.0
	2.0
	1.0
	0.0
	0.0
	1.0
	1.0
	1.0
	0.0
	1.0
	0.0
	0.0

	Local knowledge
	1. Low
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: High
	
	
	
	
	
	
	
	
	
	
	
	
	

	7. Impact on adults
	0: No impact
	3.0
	0.0
	1.0
	3.0
	0.0
	0.0
	1.0
	1.0
	0.0
	0.0
	1.0
	0.0
	0.0

	Local knowledge
	1. Low
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: High
	
	
	
	
	
	
	
	
	
	
	
	
	

	8. Implemented mitigation measures
That have reduced the effects or likelihood of losing populations
	1: Extensive, with large effects
2: Many, with good effects
3: Few, or measures with small effects
4: Very few/none, or measures without net effect
	3.0
	3.0
	2.0
	3.0
	3.0
	3.0
	2.0
	2.0
	3.0
	1.0
	1.0
	3.0
	3.0

	Sum (maximum 26)
	
	25.0
	19.0
	18.0
	17.0
	9.0
	0.0
	12.0
	13.0
	9.0
	7.0
	11.0
	0.0
	0.0

	Compiled relative effect (0–1)
	
	1.0
	0.7
	0.7
	0.7
	0.3
	0.0
	0.5
	0.5
	0.3
	0.3
	0.4
	0.0
	0.0

	Knowledge
	1: Extensive, 2: Moderate, 3: Poor
	2.0
	2.0
	1.0
	2.0
	3.0
	3.0
	3.0
	2.0
	3.0
	2.0
	1.0
	3.0
	3.0

	(b) Development axis characteristics considered
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1. Main area for likely development Area where stressor effect likely to be most pronounced
	1: Offshore
2: Nearshore
3: Estuarine
4: All
	4.0
	3.0
	3.0
	2.0
	3.0
	3.0
	3.0
	3.0
	3.0
	3.0
	3.0
	2.0
	2.0

	2. Likelihood of stressor becoming more prevalent in next 10 years
	0: Nil
1. Low
2: Moderate
3: High
	3.0
	2.0
	2.0
	2.0
	2.0
	1.0
	1.0
	3.0
	2.0
	3.0
	1.0
	1.0
	1.0

	3. Potential for effective measures Projection of present situation
	1: Extensive and very effective measures planned
	3.0
	3.0
	2.0
	3.0
	3.0
	3.0
	2.0
	1.0
	2.0
	1.0
	1.0
	2.0
	2.0

	
	2: Several and effective measures planned
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: Some effective measures, all measures with small effects planned
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	4: Few/no effective measures planned
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sum (maximum 11)
	
	10.0
	8.0
	7.0
	7.0
	8.0
	7.0
	6.0
	7.0
	7.0
	7.0
	5.0
	5.0
	5.0

	Compiled development (0–1)
	
	0.9
	0.7
	0.6
	0.6
	0.7
	0.6
	0.6
	0.6
	0.6
	0.6
	0.5
	0.5
	0.5

	Uncertainty of projected development
	1: Small, 2: Moderate, 3: Large
	3.0
	3.0
	1.0
	2.0
	2.0
	2.0
	1.0
	1.0
	3.0
	2.0
	1.0
	2.0
	2.0


Stressors include modified oceanic conditions linked to the changing climate (climate change), mortality due to consumption by predators (predation), poor water quality in the marine environment (water quality), incidental capture in non-target fisheries (bycatch), emissions of artificial light at night (ALAN), tidal barrages for renewable energy generation (tidal barrages), power station impingement and thermal discharge (power stations), noise pollution from pile-driving (noise pollution), invasive non-native species (invasive species), electromagnetic fields (EMF) from subsea cables, commercial and recreational exploitation by targeted salmon fisheries and illegal, unreported and unregulated fishing (fisheries exploitation), salmon mariculture in nearshore waters (salmon mariculture), and tidal lagoons for renewable energy generation (tidal lagoons).


[bookmark: _Toc88126024]Table S3 Classification of the different marine stressors along the (a) effects and (b) development axes for Atlantic salmon in the South West marine plan area
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	Criteria and scoring
	Climate change
	Predation
	Water quality
	Bycatch
	ALAN
	Tidal barrages
	Power stations
	Noise pollution
	Invasive species
	EMF
	Fisheries exploitation
	Salmon mariculture
	Tidal lagoons

	(a) Effects axis characteristics considered
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1. Percentage of affected river stocks
	0: 0%, 1: 1-25%, 2: 26-50%, 3: >50%
	3.0
	1.0
	1.0
	3.0
	1.0
	0.0
	1.0
	2.0
	0.0
	0.0
	2.0
	0.0
	0.0

	2. Habitat zone
	1: Offshore
	4.0
	3.0
	3.0
	2.0
	3.0
	3.0
	3.0
	3.0
	3.0
	2.0
	3.0
	2.0
	2.0

	Area where stressor effect likely to be most pronounced
	2: Nearshore
3: Estuarine
4: All
	
	
	
	
	
	
	
	
	
	
	
	
	

	3. Spatial extent of stressor
	0: None
	3.0
	2.0
	3.0
	2.0
	1.0
	0.0
	2.0
	1.0
	1.0
	3.0
	1.0
	0.0
	0.0

	
	1: Small
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: Large
	
	
	
	
	
	
	
	
	
	
	
	
	

	4. Impact on smolts
	0: None
	3.0
	3.0
	2.0
	1.0
	1.0
	2.0
	2.0
	1.0
	0.0
	1.0
	0.0
	3.0
	1.0

	Evidence from literature review
	1. Low
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: High
	
	
	
	
	
	
	
	
	
	
	
	
	

	5. Impact on adults
	0: None
	3.0
	2.0
	2.0
	1.0
	1.0
	2.0
	1.0
	1.0
	0.0
	1.0
	2.0
	2.0
	1.0

	Evidence from literature review
	1. Low
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: High
	
	
	
	
	
	
	
	
	
	
	
	
	

	6. Impact on smolts
	0: No impact
	0.0
	1.0
	1.0
	2.0
	1.0
	0.0
	1.0
	0.0
	0.0
	0.0
	1.0
	0.0
	0.0

	Local knowledge
	1. Low
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: High
	
	
	
	
	
	
	
	
	
	
	
	
	

	7. Impact on adults
	0: No impact
	1.0
	1.0
	1.0
	3.0
	1.0
	0.0
	1.0
	0.0
	0.0
	0.0
	1.0
	0.0
	0.0

	Local knowledge
	1. Low
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: High
	
	
	
	
	
	
	
	
	
	
	
	
	

	8. Implemented mitigation measures
	1: Extensive, with large effects
	3.0
	3.0
	2.0
	3.0
	3.0
	3.0
	2.0
	2.0
	3.0
	1.0
	1.0
	3.0
	3.0

	That have reduced the effects or likelihood of losing populations
	2: Many, with good effects
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: Few, or measures with small effects
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	4: Very few/none, or measures without net effect
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sum (maximum 26)
	
	20.0
	16.0
	15.0
	17.0
	12.0
	0.0
	13.0
	10.0
	7.0
	8.0
	11.0
	0.0
	0.0

	Compiled relative effect (0–1)
	
	0.8
	0.6
	0.6
	0.7
	0.5
	0.0
	0.5
	0.4
	0.3
	0.3
	0.4
	0.0
	0.0

	Knowledge
	1: Extensive, 2: Moderate, 3: Poor
	2.0
	2.0
	1.0
	2.0
	3.0
	3.0
	3.0
	2.0
	3.0
	2.0
	1.0
	3.0
	3.0

	(b) Development axis characteristics considered 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1. Main area for likely development
	1: Offshore
	4.0
	3.0
	3.0
	2.0
	3.0
	3.0
	3.0
	3.0
	3.0
	3.0
	3.0
	2.0
	2.0

	Area where stressor effect likely to be most pronounced
	2: Nearshore
3: Estuarine
4: All
	
	
	
	
	
	
	
	
	
	
	
	
	

	2. Likelihood of stressor becoming more prevalent in next 10 years
	0: Nil
1. Low
2: Moderate
3: High
	3.0
	2.0
	2.0
	2.0
	3.0
	2.0
	2.0
	3.0
	2.0
	3.0
	1.0
	1.0
	1.0

	3. Potential for effective measures Projection of present situation
	1: Extensive and very effective measures planned
	3.0
	3.0
	2.0
	3.0
	3.0
	3.0
	2.0
	1.0
	2.0
	1.0
	1.0
	2.0
	2.0

	
	2: Several and effective measures planned
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: Some effective measures, all measures with small effects planned
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	4: Few/no effective measures planned
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sum (maximum 11)
	
	10.0
	8.0
	7.0
	7.0
	9.0
	8.0
	7.0
	7.0
	7.0
	7.0
	5.0
	5.0
	5.0

	Compiled development (0–1)
	
	0.9
	0.7
	0.6
	0.6
	0.8
	0.7
	0.6
	0.6
	0.6
	0.6
	0.5
	0.5
	0.5

	Uncertainty of projected development
	1: Small, 2: Moderate, 3: Large
	3.0
	3.0
	1.0
	2.0
	2.0
	3.0
	1.0
	1.0
	3.0
	2.0
	1.0
	2.0
	2.0


Stressors include modified oceanic conditions linked to the changing climate (climate change), mortality due to consumption by predators (predation), poor water quality in the marine environment (water quality), incidental capture in non-target fisheries (bycatch), emissions of artificial light at night (ALAN), tidal barrages for renewable energy generation (tidal barrages), power station impingement and thermal discharge (power stations), noise pollution from pile-driving (noise pollution), invasive non-native species (invasive species), electromagnetic fields (EMF) from subsea cables, commercial and recreational exploitation by targeted salmon fisheries and illegal, unreported and unregulated fishing (fisheries exploitation), salmon mariculture in nearshore waters (salmon mariculture), and tidal lagoons for renewable energy generation (tidal lagoons).


[bookmark: _Toc88126025]Table S4 Classification of the different marine stressors along the (a) effects and (b) development axes for Atlantic salmon in the North West marine plan area
	
	Criteria and scoring
	Climate change
	Predation
	Water quality
	Bycatch
	ALAN
	Tidal barrages
	Power stations
	Noise pollution
	Invasive species
	EMF
	Fisheries exploitation
	Salmon mariculture
	Tidal lagoons

	(a) Effects axis characteristics considered
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1. Percentage of affected river stocks
	0: 0%, 1: 1-25%, 2: 26-50%, 3: >50%
	1.0
	3.0
	1.0
	3.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	3.0
	0.0
	0.0

	2. Habitat zone
	1: Offshore
	4.0
	3.0
	3.0
	2.0
	3.0
	3.0
	3.0
	3.0
	3.0
	2.0
	3.0
	2.0
	2.0

	Area where stressor effect likely to be most pronounced
	2: Nearshore
3: Estuarine
4: All
	
	
	
	
	
	
	
	
	
	
	
	
	

	3. Spatial extent of stressor
	0: None
	3.0
	3.0
	3.0
	2.0
	1.0
	0.0
	2.0
	2.0
	1.0
	2.0
	1.0
	1.0
	0.0

	
	1: Small
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: Large
	
	
	
	
	
	
	
	
	
	
	
	
	

	4. Impact on smolts
	0: None
	3.0
	3.0
	2.0
	1.0
	1.0
	2.0
	2.0
	1.0
	0.0
	1.0
	0.0
	3.0
	1.0

	Evidence from literature review
	1. Low
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: High
	
	
	
	
	
	
	
	
	
	
	
	
	

	5. Impact on adults
	0: None
	3.0
	2.0
	2.0
	1.0
	1.0
	2.0
	1.0
	1.0
	0.0
	1.0
	2.0
	2.0
	1.0

	Evidence from literature review
	1. Low
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: High
	
	
	
	
	
	
	
	
	
	
	
	
	

	6. Impact on smolts
	0: No impact
	1.0
	2.0
	0.0
	1.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	1.0
	0.0
	0.0

	Local knowledge
	1. Low
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: High
	
	
	
	
	
	
	
	
	
	
	
	
	

	7. Impact on adults
	0: No impact
	1.0
	1.0
	1.0
	1.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	2.0
	0.0
	0.0

	Local knowledge
	1. Low
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2: Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: High
	
	
	
	
	
	
	
	
	
	
	
	
	

	8. Implemented mitigation measures
	1: Extensive, with large effects
	3.0
	3.0
	2.0
	3.0
	4.0
	3.0
	2.0
	2.0
	3.0
	1.0
	1.0
	3.0
	3.0

	That have reduced the effects or likelihood of losing populations
	2: Many, with good effects
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: Few, or measures with small effects
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	4: Very few/none, or measures without net effect
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sum (maximum 26)
	
	19.0
	20.0
	14.0
	14.0
	10.0
	0.0
	10.0
	9.0
	7.0
	7.0
	13.0
	11.0
	0.0

	Compiled relative effect (0–1)
	
	0.7
	0.8
	0.5
	0.5
	0.4
	0.0
	0.4
	0.3
	0.3
	0.3
	0.5
	0.4
	0.0

	Knowledge
	1: Extensive, 2: Moderate, 3: Poor
	1.0
	1.0
	1.0
	2.0
	3.0
	3.0
	3.0
	2.0
	3.0
	2.0
	1.0
	3.0
	3.0

	(b) Development axis characteristics considered 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1. Main area for likely development
	1: Offshore
	4.0
	3.0
	3.0
	2.0
	3.0
	3.0
	3.0
	3.0
	3.0
	3.0
	3.0
	2.0
	2.0

	Area where stressor effect likely to be most pronounced
	2: Nearshore
3: Estuarine
4: All
	
	
	
	
	
	
	
	
	
	
	
	
	

	2. Likelihood of stressor becoming more prevalent in next 10 years
	0: Nil
1. Low
2: Moderate
3: High
	3.0
	3.0
	2.0
	2.0
	3.0
	2.0
	2.0
	3.0
	2.0
	2.0
	1.0
	2.0
	1.0

	3. Potential for effective measures Projection of present situation
	1: Extensive and very effective measures planned
	3.0
	3.0
	2.0
	3.0
	3.0
	3.0
	2.0
	1.0
	2.0
	1.0
	1.0
	2.0
	2.0

	
	2: Several and effective measures planned
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3: Some effective measures, all measures with small effects planned
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	4: Few/no effective measures planned
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sum (maximum 11)
	
	10.0
	9.0
	7.0
	7.0
	9.0
	8.0
	7.0
	7.0
	7.0
	6.0
	5.0
	6.0
	5.0

	Compiled development (0–1)
	
	0.9
	0.8
	0.6
	0.6
	0.8
	0.7
	0.6
	0.6
	0.6
	0.6
	0.5
	0.6
	0.5

	Uncertainty of projected development
	1: Small, 2: Moderate, 3: Large
	3.0
	3.0
	1.0
	2.0
	2.0
	3.0
	1.0
	2.0
	3.0
	1.0
	1.0
	2.0
	2.0


Stressors include modified oceanic conditions linked to the changing climate (climate change), mortality due to consumption by predators (predation), poor water quality in the marine environment (water quality), incidental capture in non-target fisheries (bycatch), emissions of artificial light at night (ALAN), tidal barrages for renewable energy generation (tidal barrages), power station impingement and thermal discharge (power stations) , noise pollution from pile-driving (noise pollution), invasive non-native species (invasive species), electromagnetic fields (EMF) from subsea cables, commercial and recreational exploitation by targeted salmon fisheries and illegal, unreported and unregulated fishing (fisheries exploitation), salmon mariculture in nearshore waters (salmon mariculture), and tidal lagoons for renewable energy generation (tidal lagoons).
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