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Objective

• Identify environmental similarities between 
PrePARED sites and other offshore wind farms, to:

• Seek sites where findings might be 
potentially transferable

• Identify potential reference or comparison 
sites for future studies

• Use a broad bio-geographical approach that 
considers key aspects of the environment to 
investigate similarity and site comparison

• This analysis has been conducted using both 
PrePARED sites (i.e. Moray Firth & Firth of Forth)
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Wind farm database
Includes:

• UK offshore wind farms (n=96) 
– Currently operational (n=36)

– Under construction, approved or 
planned (n=60)

• Range of foundation types:
– floating (n=30)

– grounded jacket (n=10)

– grounded monopile (n=47)

– To be confirmed (n=14) 

• ScotWind and INTOG leasing sites

Excludes:

• Leasing round 5

• Non-UK windfarms



4 06/02/2025

Seabed substrate

Salinity (PSU)

Seabed slope (arc °)

Vertical stratification (J m-3)Sea bottom temperature (°C)

Spring tide current (m/s) 



Environmental data processing
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1. Environmental variable 
extraction to uniform cells

2. Averaging of 
cells

Extract values 
from each 
environmental 
layer

Calculate mean 
across all points 
for each 
environmental 
layer

       

            

            

            
 
 
  
  
 

            

    

       

 
 
  
  
 

Example: Sea bottom 
temperature (°C)



Similarity Search Methods

6 06/02/2025

3. Similarity Search
Similarity values Descriptor

> 0.6 Highly similar

> 0.4 to 0.6 Considerably similar

> 0.2 to 0.4 Moderately similar

> 0 to 0.2 Slightly similar

0 *Neutral

0 to > -0.1 Slightly dissimilar

-0.1 to > -0.4 Moderately dissimilar

-0.4 to > -0.6 Considerably dissimilar

-0.6 to -1 Highly dissimilar

Comparison to 
a study site

                  

    

                  

    

            

    

       

 
 
  
  
 

Mean 

value = 

11.8

Example: Moray Firth

The similarity 
scores range from 
1 (perfect 
similarity), to 
-1 (perfect 
dissimilarity)

For each 
environmental 
variable, the mean 
value is compared 
to the study site’s 
mean value
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Moray Firth

Winter and Spring:
• High similarity (>0.6; blues) across most of 

the North Sea
• Extensive high similarity between UK, 

Denmark and Norway
• Dissimilar conditions (orange) in Irish Sea and 

southern England

Summer and Autumn
• North Sea high similarity area reduces
• High similarity remains in Scotland and 

central North Sea
• Similarity increases in North Scottish and 

Southwest English waters
• More variable patterns across the region



Moray Firth year-round 
similarity
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Year-round similarity
• Persistent year-round patterns: 

consistently high similarity (>0.6) 
1. East coast of Scotland
2. Central North Sea (Dogger Bank)

• 3 seasons of high similarity: Northern 
Scotland

• 2 seasons of high similarity: 
1. North Sea 
2.  Southwest England
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Firth of Forth

Winter and Spring:
• High similarity (>0.6, blues) extends along east 

coast of Scotland and northeast England
• Strong similarity pattern in immediate Eastern 

UK coastal waters
• Outer North Sea shows moderate similarity 

patterns

Summer and Autumn:
• High similarity remains concentrated along 

Scottish east coast
• Similarity pattern expands to include: 

East coast of England
Areas of the Irish Sea
West coast of Scotland

• More complex and varied similarity patterns 
emerge compared to winter/spring



Firth of Forth year-round 
similarity
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Year-round similarity
• Persistent year-round patterns: consistently 

high similarity (>0.6)
1. East coast of Scotland
2. Central North Sea

• 2 seasons of highly similar: 
1. Northern Scotland
2.  Eastern England
3.  Irish Sea
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Discussion

Conclusion

• High environmental similarity exists between 
PrePARED sites and Scotland's east coast wind farms 
across all seasons

• The Dogger Bank region in the central North Sea 
shows consistent year-round similarity to Moray 
Firth sites

• Future planned wind farms demonstrate higher 
similarity to Moray Firth sites

• Farms with grounded jacket systems have 
significantly higher similarity to Firth of Forth sites

Key Take-home message

• PrePARED findings are potentially transferable to 
future areas of offshore wind, though caveats will 
always exist
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Considerations & Applications

Considerations

• Uncertainty exists regarding how the foundation type 
might influence prey-predator assemblages

• We don’t fully understand how the interactions of 
biogeographical variables drive ecology

• Current analysis focuses on abiotic factors only

Future

• Expand analysis to include European offshore wind 
farms

• Incorporate upcoming Round 5 leasing sites

• Include biotic factors alongside the environmental 
variables

• Potential to integrate with marine mammal and seabird 
distribution data
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Thank you!
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