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 Transmission and distribution electricity 

grids are expanding rapidly worldwideCONTEXT
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Annual growth 
rate: 5% 

Significant negative impacts on biodiversity and, in particular, 

bird mortality due to:

• Electrocution – mainly Distribution lines

• Collision – both Distribution and Transmission lines

 Over the past 20–30 years, extensive research has been conducted in 

order to understand the links between power lines and bird collisions

 However, peer-reviewed publications summarising available 

information are still lacking



Main objectives:

1) Assess the overall trends in scientific research on bird 
collisions with power lines

2) Review the factors known to contribute to bird collisions

3) Summarize the strategies currently used to mitigate bird 
collisions

4) Identify the remaining knowledge gaps and opportunities 
for future research 

EXTENSIVE 
LITERATURE 
REVIEW
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OVERALL TRENDS IN SCIENTIFIC RESEARCH
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RESEARCH 
TRENDS
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 Over 250 documents addressing bird collisions with power lines

(published between 1971 - 2017)

 Mainly conducted in Europe and North America, and in Transmission lines

 Mainly focused on quantifying bird fatalities, but also on understanding 

collision risk factors and effectiveness of mitigation measures



BIRD COLLISION RISK FACTORS
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BIRD 
COLLISION 
RISK 
FACTORS
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Species-specific factors

Site-specific factors

Power line-specific factors

But, they are frequently interconnected



BIRD 
COLLISION 
RISK 
FACTORS
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Some examples:

Species-specific factors

• Sensory perception / vision

• Morphological features

• Flight behaviour

• Phenology and circadian habits

• Age, sex and health

E.g., Species with heavy bodies (and relatively small wings) tend to 
be more prone to collisions.

Great bustard 
(Otis tarda) © BT&N



Site-specific factors
BIRD 
COLLISION 
RISK 
FACTORS
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Some examples:

• Topography

• Habitat features

• Weather and light conditions

• Anthropogenic disturbance

E.g., Power lines that bisect important bird areas or major flyways 
pose higher risk to birds.© digdeep 



Power line-specific factors
BIRD 
COLLISION 
RISK 
FACTORS
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Some examples:

• Number of vertical wire levels

• Wire height

• Wire diameter and earth wire

E.g., Earth wires have been shown to account for the majority of 
collisions involving transmission lines.



MITIGATION STRATEGIES
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MITIGATION 
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Underground cabling

Route planning

Power line configuration

Wire marking

Habitat management



Some examples:

Strategic planning (at a regional / national scale)

MITIGATION 
STRATEGIES

Route planning

Study of alternative corridors

Adjustment of final route
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Wire marking

Overall, effective in reducing bird collisions

But, it varies depending on target bird species,
surrounding environment and device characteristics



KNOWLEDGE GAPS AND FUTURE RESEARCH
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 Despite the extensive research…

• More studies from Asia, Africa and South America are needed

• Little scientific evidence for power line-specific factors

(e.g. impact of the no. of vertical levels, or wire height and diameter)

(e.g. 

• clustering new power lines with other existing linear elements, or 

• habitat management to change local flight paths and prevent bird collisions)

• Several recommendations of good practice are still not supported 

by scientific evidence



KNOWLEDGE 
GAPS
&
FUTURE 
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 Suggestions of research and innovative approaches…

Some examples…

… of topics in which REN Biodiversity Chair 
is working on:

• Investigate and model factors driving 
the occurrence of hotspots of mortality 
(…) at species-level and overall.

• Focus research on comparative 
effectiveness of different types of markers, 
colour, size, movement (or static) and 
spacing (for specific types).



TO KNOWN 
MORE…
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