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IN PRACTICE

Bird flight diverters on high-voltage lines reduce the approach and collision risks for birds. 
However, expert conservation examination of new construction projects still leaves un-
certainty in assessing their effectiveness for individual bird species in practice. The new 
convention proposal makes the first assessment of the degree to which the constellation- 
specific risk (CSR) for 164 bird species can be reduced by the use of bird diverters.

The reason that birds collide with station-

ary obstacles is puzzling: why do the pro-

verbial “eagle eyes” not suffice to recognise 

them? Evolution supplies the reason behind 

this: in flight some bird species – including 

eagles, bustards, cranes and vultures – con-

centrate entirely on finding food and there-

fore only look down towards the ground. 

So their field of view has a proven blind 

area. In other words they have a blind spot 

ahead. When flying horizontally at high 

speeds, such as those achieved by the com-

mon crane, even the best range of vision is 

of little use. As a result, high voltage and 

extra-high voltage transmission lines and 

the even thinner overhead earth wires be-

come obstacles that birds find hard to see.
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Bird flight diverters on overhead power lines –   
an expert convention proposal to take account of 
the species-specific protective effect in planning 
and approval procedures

Summer 2020: A total of 68 bird 

diverters were attached to four 

sections of this overhead earth 

wire of the 110 kV power line from 

Etting to Ingolstadt near 

Zuchering (Upper Bavaria).
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Marking the overhead earth wire

The live power cables of a long-distance 

transmission line usually run in thick bun-

dles. Above these multi-level lines runs the 

overhead earth wire as a lightning protec-

tion from the top of one pylon to the next. 

This wire is thinner than the long-distance 

line and therefore difficult to see. Thus, it 

is often this earth wire that poses the actu-

al collision risk. Approaching birds often 

swerve above the lower long-distance trans-

mission lines at the last moment and then 

collide with the overhead earth wire. Bird 

flight diverters are therefore usually attached 

to the overhead earth wire. 

There are various types of bird flight divert-

ers. Their form, colouring and movement 

should ensure that the markers can be seen 

in different visibility conditions and in vary-

ing wind conditions and speeds. As bird 

flight diverters should be effective for all 

bird species of relevance in an area for 

birds with differing perception and flight 

behaviour, types of markers that are as uni-

versally effective as possible are required. 

In Germany what are known as active di-

verters are seen as state-of-the-art: these 

have parts which move in the wind in 

 contrast to passive diverters. 

Constellation-specific risk: 
 statement

Not all types of birds (as individuals or 

 species) are equally at risk from overhead 

transmission lines and the collision risk is 

not the same for every section of the line. 

This is why planning and approval proce-

dures require to identify the “constellation- 

specific risk” (CSR). This defines the risk for 

the species present in a specific section of 

the transmission power line. The BfN work-

ing aid for species and area protection assess-

ment for overhead transmission powerline 

projects (BfN-Arbeitshilfe zur arten- und 

 gebietsschutzrechtlichen Prüfung bei Frei-

leitungsvorhaben) published in 2018 by the 

Federal Agency for Nature Conservation 

provides a practical and uniform evalua-

tion and assessment framework for this. 

The evaluation includes first the project- 

type-specific sensitivity to mortality of the 

specie at overhead transmission power lines 

and, second, the spatial proximity of planned 

overhead lines to for example breeding or 

resting areas of relevant species, and the 

specific conflict intensity of the design of 

the overhead power line.

If an overhead transmission line project 

turns out to be inadmissible under species 

The straps of this so-called “zebra marker” 

move in the wind, making them more visible 

to birds. Zebra markers are currently the 

most up-to-date technology and are the 

type of bird flight diverters mainly used on 

overhead power lines.
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protection law due to the CSR, then various 

measures can be considered. For instance, 

areas subject to numerous conflicts, such 

as breeding and resting areas of particular-

ly collision-prone species can be avoided. 

Switching from multiple- level to single-level 

pylon (reduction: one level) or to under-

ground cables (complete removal of the 

CSR) are also options worth considering for 

critical line sections.

Species-specific reduction in the 
CSR using bird flight diverters

The use of bird flight diverters has become 

established worldwide as a further measure 

for reducing the collision risk. In its judge-

ment on the “Uckermarkleitung” in Bran den-

burg (BVerwG 2016 4 A 5.14 of 21.01.2016, 

marginal numbers 82-110), the Federal Ad-

ministrative Court has urged that the “spe-

cies-specific reduction effect of the bird 

flight diverters used” must be duly consid-

ered when determining the degree to which 

a project increases the mortality risk for 

various bird species. In practice there is a 

comparatively small empirical basis on 

which the species-specific effectiveness of 

diverters can be assessed. This is almost im-

possible to establish for rare and endan-

gered species.

In view of this, the expert convention pro-

posal made by the BfN in 2019 fills a gap. 

In a detailed procedure which includes the 

requirements of an expert convention, the 

reduction impact of bird flight diverters for 

collision risk bird species was classified clear-

ly and reliably. This also included those bird 

species for which there was previously no 

verified evidence. This classification com-

plies first time the statutory species and 

habitat protection requirements in relation 

to bird flight diverters contained in approv-

al procedures for transmission line projects. 

The expert convention proposal makes 

state ments on a total of 164 bird species in 

relation to the “species-specific reduction 

effects” from bird flight diverters. The use 

of bird flight diverters achieved the high-

est possible downgrading of the collision 

risk by three levels for 27 of these species – 

principally swans, geese and ducks. A re-

duction effect of two levels was achieved 

for a further 39 species – mainly diving 

ducks, grebes and sawbills. A reduction 

 effect of one level was assigned to the bird 

flight diverters for the remaining 98 species.

Bird flight diverters on the overhead earth 

wire of the Vierraden-Krajnik 380 kV power-

line in the Uckermark district (Brandenburg)
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Procedure / Methods

The expert convention proposal has been 

developed on the basis of a comprehensive 

review of the literature, a written survey of 

experts and a workshop with national and 

international specialists. Information was 

gathered on both, the results of existing 

(species-specific) studies on the reduction 

effects of bird flight diverters as well as 

their reliability. It was therefore possible to 

identify bird species for which exists relia-

ble results on the effectiveness of bird flight 

diverters. These results were applied to other 

species using a detailed similarity index. The 

newly developed similarity index covers cri-

teria such as relatedness i.e. taxonomy, 

body size, visual physiology, flight speed 

and manoeuvrability as well as aspects of 

behavioural ecology in different life phases 

(e.g. ecology of feeding, status and migra-

tory behaviour, activity periods and the 

formation of flocks). The specified “refer-

ence species” for the effectiveness of bird 

flight diverters are the great bustard, com-

mon crane, grey heron, mute swan, cormo-

rant, lapwing, gadwall, wigeon, mallard, 

wood pigeon, barnacle goose, greylag goose, 

carrion crow and black-headed gull.  

Continuation and transferability of 
the methods

New field studies and research results on 

the species-specific effectiveness of bird 

flight diverters can be integrated in the 

evaluation method framework of the expert 

convention proposal. To this end a special 

set of rules was developed and clearly ex-

plained. This also guarantees that the work 

will continue in the future and ensures 

that a scientific and technological current 

state-of-the-art will be available to planning 

practice, as per the aim of an approved ex-

pert conference. 

The methodological approach of using a 

similarity index to establish the species-spe-

cific effectiveness of technical mitigation 

measures is very promising. Tests will be 

able to be run in future to see whether it 

can be applied to other technical systems 

for protecting the avifauna. 
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