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What the talk covers
Why upscale effects from individuals and populations?

Key considerations for assessment:

• Theoretical foundations,

• Defining populations,

• Predicting the population level impact

Techniques to verify change

Setting impact thresholds

Summary and conclusions



• Loss of individuals may lead to population level consequences

• Licensing frameworks generally focus on assessing effects to 

individuals with a restricted temporal and spatial scope of assessment

• Balancing the costs of wind energy to wildlife in a sustainable and 

socially acceptable way:

o Predicting the population level consequences

o Verifying the impact

o If necessary, mitigation

Why upscale from individuals to 
populations?



Theoretical foundations
Pressures

• Collision

• Displacement

• Barrier effects

Responses

• Metapopulation dynamics

• Ecological and perceptual traps

• Life history strategies



What is the population?
“a group of individuals from the same species which live in the same 

space at the same time and reproduce”

• Spatial and temporal scale

Metapopulation dynamics can 

vary at different spatial and 

temporal scales



Assessing the population impact
• Individual-based models

• Matrix population models (including population viability analysis)

• Summation and extrapolation

From: Schaub 2012 

Spatial distribution of 

wind turbines is crucial 

for the survival of red 

kite populations 

Biological Conservation 



Verifying change
The importance of 

study design

• Before-after

• BACI

• fuller spatial analysis 

of ecological 

gradients

Figure of mean estimated catch (no. ind.) ± 95% CI 

(squares) from: Stenberg et al 2015 Long-term effects 

of an offshore wind farm in the North Sea on fish 

communities.  Marine Ecology Progress Series



Verifying change

Balancing the need to 

protect populations from 

change with the value of 

becoming better informed 

about the risk of change.

• Underpowered studies

Source: 

analyticsdemystified.com



Setting impact thresholds

Are they needed?

3 different types:

• Utility thresholds

• Ecological thresholds

• Decision thresholds

source: Pinterest.co.uk

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwin87b6g9zVAhUNOsAKHYDYAjIQjRwIBw&url=https://www.pinterest.com/pin/474003929501213669/&psig=AFQjCNFwvjkFn2oeJkVDNjf84wTJhQjgVQ&ust=1502982344537820


Summary & future directions



Conclusion
A shift from assessing individual effects to assessing population consequences.

Improvements in methods used to assess potential effects (especially 

cumulative) and to validate changes that have occurred. 

Adaptive management provides the necessary policy framework.  

Decision making needs to openly and transparently balance costs that reflect 

societal choices

• means balancing the precautionary approach with risk-based approaches


