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Amprion operates the longest  
extra-high-voltage network in Germany – 

a network that comprises some  
11,000 kilometres of power lines. But 

that’s not all. Our responsibilities  
go far beyond ensuring the reliable and 
safe transmission of electrical energy, 

because our transmission routes are a 
habitat for countless species of animals 

and plants. That’s why Amprion has  
put so much effort over the past 20 years 

into bird protection at overhead power 
lines. During this time, we have made 

some great advancements and succeeded 
in making our transmission grid 

 exceedingly bird-friendly.
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Amprion’s responsibilities

Amprion GmbH operates the longest transmission grid in Germany – a network that comprises over 11,000 kilo-
metres of extra-high-voltage power lines. Covering an area from Lower Saxony in Northern Germany to the 
Alps in the south, we transmit electricity to more than 29 million people. We operate our grid at two voltages 
levels: 380 kV and 220 kV. Our number one priority is to ensure safe, reliable and cost-efficient transmission  
at all times, and our 1,200 employees invest the full extent of their know-how to achieve this.

Responsibility for nature and the environment

Fulfilling our role as a key player in the energy transition, we are upgrading and expanding our grid in line  
with the needs and demands that lie ahead of us. In doing so, we’re placing a special focus on methods of im-
plementation that are as environmentally friendly as possible. That’s because we plan, construct and operate  
our grid based on the premise of economic and ecological sustainability. We see it as an integral part of our 
 remit and corporate responsibility. One of our goals is to preserve the diversity of existing habitats for plants  
and animals. This is why compliance with bird protection criteria is a matter of course for us, as well as being  
an integral part of the permitting process for grid expansion.

What’s more, Amprion developed measures for a comprehensive bird protection programme two decades ago.  
In dialogue with the relevant authorities and nature conservation organisations, we have been implementing  
this programme continuously and successfully ever since.
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Birds and overhead  
power lines

Germany’s transmission grid consists mainly of overhead power lines. They cover long distances, through 
meadows or forests, and cross the habitats of countless animals – including more than 240 bird species.  
How overhead power lines impact on birds always depends on their respective radius of movement, their hunting 
and breeding behaviour as well as their size and physical frame.

Why birds like to sit on power lines

The scene is a familiar one: particularly after the breeding season and when they migrate in autumn, whole 
swarms of smaller birds sit on the conductor wires strung between the pylons. In addition to swallows, starlings 
and thrushes, it’s mostly pigeons and various types of crow. Kestrels and common buzzards are also to be found 
among the regular “power line potatoes”. They use the wires as a “lookout” – experts talk of “lookout perches” – 
from which to watch for prey on the ground.

A short stopover on extra-high-voltage power lines is generally harmless for birds (see section on “Overhead 
power lines as a cause of accidents”), since the power line potatoes normally come into contact with components 
that have the same voltage potential, meaning that no current flows through them. And according to current 
scien tific knowledge, the electrical and magnetic fields that extra-high-voltage power lines generate at their 
surface and in their vicinity also have no significant effect on the birds’ organism.

Overhead power lines as breeding places

Sometimes our pylons are even a welcome addition to nature: in regions where there is a lack of suitable natural 
breeding sites such as trees or rocks, crows, ravens and raptors, in particular, breed on power line pylons. 
 Depending on the type of pylon, they build their nests on the cross-arms, on the tip of the pylon or in the pylon. 
Birds often even prefer the pylons, even if there are trees in the immediate vicinity that actually offer ideal con-
ditions. So what’s the advantage of pylons to birds? They are very tall and consequently safe. Thanks to their rigid 
construction, they also offer good anchorage for the nest. A true “power pylon specialist” is the osprey in its 
breeding grounds in north-eastern Germany. White storks and hooded crows, kestrels, carrion crows, rooks and 
magpies also use these steel breeding sites. And sometimes these nests are also put to further use by others who 
like to move in: Eurasian hobbies and kestrels like to nest in abandoned crow’s nests perched on power line pylons.
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Overhead power lines as a cause of accidents

Overhead power lines can offer genuine advantages for some bird species. For others, however, they are poten-
tially life-threatening – for example, when birds are killed by short circuits or ground faults or collide with 
overhead power lines that stand in their flight path.

Birds rarely suffer from electric shocks: basically, birds on conductor wires are only at risk of an electric shock if 
an electrical voltage occurs between two parts of their body. For example, if a bird touches the pylon with its 
wing while sitting on the conductor wire, it gets an electric shock. In addition to such bridging of voltage potentials 
between live conductors and earthed components (“ground fault”), it’s also possible to have short circuits  
between conductors. However, this only happens in very exceptional cases on high- and extra-high-voltage pow-
er lines. The gap between the conductor wires is usually so big that even very large birds can’t bridge it. More 
dangerous are medium-voltage power lines: their often quite small clearances between the conductor wires and 
between the insulators are indeed sometimes bridged by species of birds with a larger wingspan. Thanks to  
appropriate pylon construction designs that were made mandatory for all grid operators in Germany by a VDE 
code of practice in 2011, there’s practically no risk whatsoever of birds being killed by an electric shock.

Conductor wires as a potential risk

The conductors can also be another source of danger for birds, irrespective of the voltage level. Here, too, the 
risk depends on the species of bird and its flight, resting and breeding behaviour. Due to their visual faculty and 
their flying characteristics, many species do not recognise the thin earth wire in the airspace or only very late 
and then collide with it. There is a particular danger for migratory birds not familiar with the area, some of which 
fly at the height of the conductors or descend to this altitude in unfavourable weather conditions such as fog, 
rain or strong headwinds. Also, when birds are startled and take flight in panic, they sometimes fly into the wires 
completely out of control. For passage migrants and winter visitors, the risk of collision increases if sleeping 
and feeding areas are separated by an overhead power line that they have to fly through every day. Most species 
of breeding birds, on the other hand, are less frequently at risk of collision. The birds have become accustomed 
to the overhead power lines in their habitat and can fly around them. However, unfavourable weather conditions 
and darkness do increase the risk of collision for all birds.

Seeing the world through different eyes: moving through instead of into

Birds, like humans, are first and foremost visual creatures. That said, they still don’t see the world as we do. 
Owls, for example, have excellent night vision, but their vision is less focused on sharpness than on light yield. 
Peregrine falcons, as day-time hunters, on the other hand, can spot and track small objects such as prey birds  
to catch and eat over distances of more than one kilometre. Many species have an additional colour receptor for 
violet light, which has developed into a UV receptor in some groups of birds. For example, kestrels can see from 
the air whether mice are out and about because their urine glows in the UV spectrum. In the case of starlings, 
this UV receptor makes the degree of ripeness of fruits visible.
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The ability to see spatially is also different in birds than in humans and is limited in many species. Basically, 
three fields of vision can be distinguished in birds:

 ◼  The binocular field of vision as the area in which the fields of view of both eyes overlap. It enables a spatial  
impression of depth, that is, spatial vision similar to that of a human being.

 ◼  The lateral field of vision as the sum of the areas of both eyes without overlap. The lateral extension of this 
field of vision is usually much larger than the binocular field of vision due to the fact that birds’ eyes are usually 
positioned at the sides of their head.

 ◼  The blind spot, an area that lies outside the other two fields of vision and in which birds are not able to see 
anything.

Some bird species have an increased risk of colliding with conductor wires owing to their anatomy. The decisive fac-
tor here is primarily the configuration of their field of vision. Particularly at risk are birds for which the vertical 
extension of the binocular field of vision is short and the blind spot is in the upper front half of their head. When 
birds with such a field of vision set-up look down during flight to search for prey, for example, the blind spot shifts 
forward into the direction of flight. As a result, they can’t and don’t see any obstacles in front of them. In add i-
tion, the mobility of the eyes is very pronounced in some species (e.g. cranes), so that the binocular field of vision 
in the frontal area can also be lost for a short time.

The frontal vision of many birds is therefore often not high-resolution vision. They are virtually blind in their 
dir ection of travel, and straight-line vision is mainly used to detect movement. Spatial details, such as conspecifics 
(fellow birds), food and enemies are picked up by the lateral field of vision. It can be concluded from this that 
stimuli that are intended to draw and heighten the birds’ attention to obstacles in their flight path therefore must, 
above all, incorporate movement and be as large and as high-contrast as possible.

» The human visual world is ‘in front’ and  
humans move ‘into’ it. The avian world is ‘around’  

and birds move ‘through’ it.«

GRAHAM MARTIN, UNIVERSITY OF BIRMINGHAM, UK
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Markers for better visibility

In order to demonstrably reduce the collision risk of birds with extra-high-voltage overhead power lines, Amprion 
has put in place special markings that make the conductor wires more visible to approaching birds. The basis for 
this was provided by an investigation of the plumage colours, the signalling effect of the plumage and the flight 
behaviour of European bird species. Particularly striking was the “flashing effect” that results from the different 
black and white plumage coloration of the lapwing in flight when raising and lowering their wings. Based on this 
model, the prototype of today’s bird flight diverters was developed in 2002. The black and white, movable plastic 
rods are based on the visual physiology and behaviour of the birds, so that they can increase their attention to ob-
s tacles in their direction of travel.

The black and white bird flight diverters are mounted to  
the earth wire with the aid of a helicopter. The thin wire  
is scarcely visible to birds.
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Grid expansion and bird  
protection

Fulfilling our role as a key player in the energy transition, we are upgrading and expanding our EHV grid in 
line with the needs and demands that lie ahead of us. Most of it will be built as overhead power lines along ex-
isting routes. We implement underground cable projects in the transmission network in accordance with the 
 legal framework. With both technologies, we build and operate our grid as environmentally sound and friendly 
as possible – that’s how we, as a transmission system operator, see our social responsibility. In this context,  
we take bird protection issues into account right from the planning phase of our grid expansion projects.

The legal framework

European and national legislation contains extensive requirements for the protection of birds. Amprion adheres 
strictly to the applicable legal requirements as it plans and constructs its grid expansion projects. Detailed envi - 
r onmental studies are carried out during the planning and permitting phases for overhead power lines. We take 
into account the location of the route, the respective species that exist, the biology of the species and their 
specific requirements in the context of their respective habitats. Based on this, experts investigate what potential 
impacts the construction and operation of a power line would have on the existing animal species. If a risk is 
identified, measures must be taken to protect the species in question. The relevant permitting authorities validate 
the results of the environmental study and, for example, the bird protection measures identified there. If the offi-
cial permit contains nature conservation obligations, Amprion is bound to comply with these when constructing 
and oper ating the power line. This ensures that the protection of flora and fauna is properly taken into account.

 Page 27

Birds are always subject to a certain degree of risk in their natural environment. For instance, 
they can become victims of other species in the context of what we can call the “general natural 
world”. This natural risk potential can lead to the loss of individual animals. However, as a rule 
the bird population is not endangered.

N AT U R A L  R I S K  F O R  B I R D S
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Preserving biodiversity

The European Union, too, has set itself the goal of preserving biodiversity. Defined species and habitats shall be 
permanently protected and brought into a favourable conservation status. The main legal instruments for 
achieving this objective are the Birds Directive and the Habitats Directive. These directives form the basis for 
the European network of “Natura 2000 sites” – a contiguous network of nature protection areas.

As we plan our power lines, it can come about that such protected areas are affected by a route. In this event, we 
investigate whether significant impacts on the conservation objectives of the Natura 2000 site can be precluded 
and whether our planning is compatible with the conversation objectives. Within the environmental investiga-
tions, we also examine prevention and mitigation measures as well as planning alternatives. In individual cases, 
it can also be necessary to include protected areas situated outside the route in the considerations.

In addition, the legislator has issued species protection regulations – what are known as “access prohibitions for 
the protection of endangered species” (in German: Zugriffsverbote des besonderen Artenschutzes) – which we 
must take into account when planning our routes. They concern both the physical protection of fauna and flora 
and the protection of their habitats. In the area of Amprion’s grid, birds such as Eurasian golden plovers, grey 
geese, great bustards, lapwings, bittern, mallards, house martins and white storks are covered by these regula-
tions. They apply nationwide, including outside protected areas – that is, wherever the species concerned are 
found. For this reason, we conduct comprehensive studies on the basis of which we then prepare the application 
documents we have to submit for the permitting procedures. Our experts call these species protection papers. 
For this purpose, external experts on the environment investigate, among other things, the actual occurrence 
of a species along the route of our planned overhead power line and whether it has breeding or resting places 
there. The results of these investigations are documented and made available in the freely accessible permitting 
documents. These documents also contain detailed assessments of whether protected animals would be dis-
turbed or their habitats impacted by the planned power line project.

 Page 26

» The new bird markers reduce the risk of collision  
for many species. Their use can significantly  

improve planning security when constructing 
 new overhead power line routes.«

FRANK BERNSHAUSEN, PROPRIETOR OF TNL, ENVIRONMENTAL PL ANNING CONSULTANTS, AND MEMBER OF  
THE VDE FNN (NETWORK TECHNOLOGY/NETWORK OPERATION FORUM AT VDE) TASK FORCE ON BIRD PROTECTION  

AT HIGH- AND EXTRA-HIGH-VOLTAGE OVERHEAD POWER LINES
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Giving something back to nature

The construction of new power lines inevitably always impairs the natural balance and the landscape. In order  
to give something back to nature, the legislator prescribes compensatory measures. The extent of these measures 
depends on the expected impact of the power line project. This results from the environmental studies, which are 
incorporated into our documents for the permitting procedure. On this basis, we then ascertain how many 
hectares of ecological compensation area are required for a project. In recent years, expenditure on compensation 
measures has risen continuously – an indication of the ever-increasing importance the legislator is attaching  
to  nature conservation. In the period from 2012 to 2017, Amprion implemented nature conservation projects on 
an area of some 650 hectares – equivalent to around 835 football pitches.

What ecological measures make sense in each case is discussed and agreed with local authorities, landowners 
and the relevant permitting authority. As far as possible, Amprion tries to implement nature conservation com-
pensatory measures especially there where they offer benefits with respect to species conservation. One of the 
ways in which this works particularly well is by cultivating orchards on former intensively used farmland, for in-
stance. By additionally dispensing with herbicides, we improve the quality of the groundwater and favour plants 
that have adapted to the location and are often weak in competition to surrounding vegetation. This in turn leads 
to increased biodiversity of the local flora and fauna. Blossoming fruit trees, perennials and grasses attract vari-
ous insects species, which in turn provide a source of food for birds and bats. Particularly beneficial are managed 
grassland orchards, with their wealth of natural tree cavities in which rare bird species such as the stock dove 
and little owl breed.

In addition, Amprion integrates species-rich flower strips and “skylark plots” into arable land as part of com-
pensatory measures. These are areas of about 20 square metres in size in fields in which crop seeds are deliber-
ately not sown. These plots provide ground-nesting Eurasian skylarks with ideal breeding places as well as 
enough insects for rearing their young. The skylark population had declined sharply since the 1980s, but has 
since recovered. By creating skylark plots, Amprion is helping to foster the species’ chances of survival.

Amprion adjusts the mowing times on grasslands so that ground breeders such as lapwings or curlews are not 
disturbed. Depending on local conditions, we also consider the renaturation of moors when implementing 
compensatory measures – not only do they have a positive effect on our climate as effective carbon stores, but 
they also represent important food and breeding habitats for geese and curlews.

correspond roughly to the area on which 
Amprion implemented nature conservation 

projects between 2012 and 2017 – that’s 
650 hectares.

835
FOOTBALL PITCHES 
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Twenty years of bird  
protection at Amprion

Amprion has set itself the task of improving bird protection in the extra-high-voltage grid. Together with bird 
conservation authorities, universities and bird conservation associations, we have initiated research projects 
and had ornithologists investigating our entire grid.

The background 

Twenty years ago, there were only a few studies in Germany that dealt with the problem of birds colliding with 
overhead power lines. One of the most frequently quoted works in expert opinions and statements on overhead 
power line construction was the “Hörschelmann Study” carried out in the Elbe valley floodplain in 1988. 
 According to this study, at least 400 birds collided with overhead power lines per kilometre of power line and 
per year – a correct result for the Elbe valley floodplain given the abundance of birds that reside in and pass 
through the area. This result was extrapo lated to provide a figure for the entire power grid within the borders 
of what was West Germany and it was concluded that at least 30 million birds are killed by overhead power  
lines every year. It remained unclear whether the bird losses observed in the Elbe valley floodplain reflected 
the situation across the country as a whole or were in fact more area-specific. Also, at that time, many of the  
details of the causes of such accidents and of the possibilities for minimising collisions with conductors were 
also largely unclear.

Amprion conducts root cause analysis

RWE AG, the company Amprion was spun-off from, wanted to clarify these questions and commissioned a  
research project that investigated bird behaviour along extra-high-voltage overhead power lines in a number  
of different German natural landscape units between 1994 and 1997.

The study found that most fatal collisions occur in transit and resting areas with large bird populations. On route 
sections in coastal lowlands and in important inland wetlands, 200 to 700 birds per year and kilometre of power 
line were killed in these highly conflict-prone areas. The types of bird most affected were Anatidae (ducks, geese 
and swans), rails, waders and seagulls.

By contrast, the researchers found a rather low collision risk with overhead power lines in cultivated, that is  
man-made, landscapes with few bodies of standing water and rivers as well as in forest-dominated, low mountain 
ranges. The only exceptions to this were forests in which particularly collision-endangered species, such as black 
storks, grouse, woodcocks and Eurasian nightjars, live.

 Page 26
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T H E  R I S K  O F  C O L L I S I O N S  W I T H  O V E R H E A D  P O W E R  L I N E S  I S  H I G H E R  F O R

birds with good all-round vision, but 
with highly restricted forward  

vision (occasional blindness) in the 
direction of travel

birds that swarm and cross daily 
overhead power lines to reach their  

feeding, breeding and sleeping places

birds that fly regularly at night  
or at dusk

inexperienced flyers  
(young birds)

birds that court and mate in-flight  
and perform complex aerial  

manoeuvres while distracted

N AT U R A L  FA C TO R S  T H AT  C A N  L E A D  TO  C O L L I S I O N S

P L A N N I N G / T E C H N I C A L  PA R A M E T E R S  T H AT  C A N  

I N F L U E N C E  T H E  R I S K  O F  C O L L I S I O N

Weather conditions affecting visibility and flight, 
use of certain recreational areas, topography, 

structure of the vegetation along the overhead 
power lines

Stochastic events such as sudden 
disturbances

Power line configuration (number of 
cross-arms, conductor and earth wire 

arrangement)

Type of route maintenance  
(e.g. specific maintenance measures 

affecting the supply of food or  
breeding grounds)

Power line routing (spatial position of 
the overhead power line, especially 

with regard to the functional areas of 
birds, degree of shading, etc.)

Research results  
at a glance
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Storks

S P E C I E S  A N D  G R O U P S  O F  B I R D S  AT  I N C R E A S E D  R I S K  O F  C O L L I S I O N

Golden eagles, ospreys, white-tailed 
eagles, lesser and greater spotted eagles

Bustards

Seagulls and terns

Geese SwansCranes, herons, waders  
and sandpipers

Ducks, grebes, rails and 
mergansers

Grouse
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The bird protection  
programme in our extra- 
high-voltage grid

The results of the study conducted between 1994 and 1997 prompted us in the late 1990s to implement voluntary 
measures for more bird protection in the grid. As the first step, we had our grid area systematically examined  
by ornithologists in order to identify those power line sections with an increased risk of bird collisions. For this 
purpose, the avian experts determined what’s known as the “avifaunal risk potential”. This describes the prob-
ability of bird collisions depending on the area and the bird species present there. Using this instrument, the 
experts identified around 400 kilometres of Amprion’s network to be in need of bird protection measures – just 
over three per cent of Amprion’s entire grid.

Step by step, these stretches were equipped with the newly developed bird flight diverter (see page 8 “Markers 
for better visibility”).

These markers have been successfully deployed by Amprion since 2004. Before and after comparisons in different 
regions of Germany show that the risk of collision has decreased by 60 to 90 per cent. Experts have clearly  
attributed less positive figures to features specific to a particular area or circumstances – such as parallel power 
lines at different heights or certain directions of flight and flight patterns of the birds.

We will continue to investigate the effectiveness of our bird flight diverter for night flyers and the possibility of 
intensifying the effect by installing fluorescent markers.

From the start of planning

Whether the responsible authority approves a new overhead power line also depends on the risk of injury to or 
the death of individual species of bird not being significantly increased by construction and operation of the 
power line. When expanding our extra-high-voltage grid, we therefore always take into account the location of  
a planned overhead power line in the landscape, the configuration of wires and the possibility of attaching bird 
protection markers. The markers are typically mounted when Amprion is installing new earth wires as part of a 
construction activity. If a power line is retrofitted with markers, specially equipped helicopters are used to per-
form this job. This allows us to work quickly without having to switch off the power transmission line. We try 
to exclude areas in which we cannot sufficiently minimise the disruptive potential of new overhead power  
lines vis-à-vis birds at an early stage of the planning process.
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BIRD PROTECTION ON OVERHEAD POWER LINES

As part of Amprion’s bird protection programme, high-risk sections of power lines are equipped with special markers.  
In addition, selected pylons are equipped with nesting aids.

60 – 90 %

of Amprion’s network are relevant for bird 
protection – that’s just over three per  

cent of Amprion’s entire transmission grid.

≈ 400
KILOMETRES OF POWER LINES 

thanks to Amprion having attached bird flight 
diverters to its conductor wires. Deviations can arise 

due to specific circumstances being caused  
by the on-site scenery or the current situation.

FEWER COLLISIONS  
WITH OVERHEAD POWER LINES



18
BIRD PROTECTION

     

Nesting aids on overhead power lines

Our attention is not only focused on species that have difficulty identifying and evading our conductor wires. 
Our comprehensive bird protection programme also includes equipping certain sections of power line with  
nesting aids. By doing so, Amprion enables various species such as the kestrel, peregrine falcon and hobby to 
breed on pylons.

Nesting aids are frequently installed at spots where birds of prey have at some time already used a nest to 
breed in. Sometimes the nests used by birds are in a state of danger of collapse or were built in unfavourable  
locations – such as when they lead to power transmission problems or get in the way of upcoming construction 
work. In such cases, we transfer the eyrie to a nesting basket, which we then secure at the same height but at  
a more suitable position on the pylon. In many cases, the birds of prey gladly accept the man-made breeding site 
when they return from their winter quarters in the spring.

If construction work needs to be done on pylons on which protected species are already breeding, we usually put off 
this work to a later date. If that’s not possible, we entrust the young affected to the care of experienced bird carers.

Ecological vegetation management

As a pioneer of ecological vegetation management, we aim to promote worthwhile biotope structures within the 
route/rights of way of our overhead power lines. If we are to operate our power grid safely and trouble-free,  
we have to prevent vegetation from growing too close to the conductor wires. This is why it’s essential to carry 
out regular maintenance measures. However, the manner in which this is done has changed fundamentally  
over the past 30 years. Complete removal of trees and shrubs along the routes is nowadays no longer the norm. 
Instead the focus is on conservation and sustainable development of valuable habitats.

In 2014, the Network Technology/Network Operation Forum at the VDE (FNN), of which Amprion 
is also a member, drew up a technical recommendation on bird flight diverters on high- and 
extra-high-voltage overhead power lines that simplifies the planning and permitting processes.

When planning new overhead power lines, this FNN recommendation provides the framework for 
deciding where bird flight diverters need to be attached in order to minimise the risk of collision. 
However, it also indicates where, from the point of view of habitat and species protection, overhead 
power lines should not be constructed. This includes the small number of breeding grounds of  
the very rare great bustard, the last breeding population of the Eurasian golden plover, the key 
breeding areas of the great bittern, the most important gathering and resting places of the crane, 
bird sanctuaries specifically designated as important breeding and/or resting places for waterfowl 
and waders, and breeding colonies of seagulls, terns and herons as species at increased risk of 
collision.
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Amprion installs nesting aids, such as special baskets or boxes, on 
selected pylons. They are installed in winter at spots where birds  
of prey have already abandoned a nest. Many species are philopatric 
breeders, that is they return every spring to the same eyrie.
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Bird protection projects  
by Amprion

Breeding grounds for the peregrine falcon

Electricity pylons are ideal breeding grounds for birds of prey such as hobbies and peregrine falcons as they offer 
the animals a very good view of the landscape.

Based on this knowledge, in March 2017 Amprion equipped seven pylons located east of the town of Siegen with 
new nesting boxes for peregrine falcons. This species was already considered almost extinct in Germany, but its 
population has now recovered thanks to the strict surveillance of breeding pairs and a well-conceived programme 
of nesting sites.

The Hellwegbörde bird protection area near Hamm, 
which is traversed by the Amprion power line 
from Dortmund-Kruckel to Hamm-Uentrop, is home 
to many rare bird species – including lapwings 
(left) and hobbies (right).
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During work on the overhead power line there, the old nesting aids had been removed. As wind and weather  
had visibly taken their toll on these old aids, new boxes were purchased. Amprion secured most of these new nest-
ing aids (each weighing around 30 kg) to the pylons on which old nesting boxes had previously been installed.

After consulting with ornithologists, the technicians were given precise instructions on what to look out for 
when installing the boxes, so that as many breeding pairs as possible accept them. The nesting aids are ideally 
positioned when chicks leaving the nest can use the steel struts to train their muscles before they make their 
first real attempts to fly.

Amprion also fosters bird protection in the Hellwegbörde bird protection area near Hamm, where rare species 
such as the corn crake, lapwing, skylark, hobby and common buzzard are at home. Along the edge of this pro-
tection area, one of Amprion’s power lines runs from Dortmund-Kruckel to Hamm-Uentrop. In December 2016, 
while carrying out preparations for upcoming construction work on one of the pylons, workers noticed an old 
crow’s nest. Since it was in an awkward location with respect to the upcoming construction work, Amprion in-
stalled a basket at another position on the pylon as a solid base, and placed the nest inside it. In the best-case 
scenario, it will continue to be used for many more years, because many birds are faithful to this habitat and prefer 
to breed in the same spot year in, year out.

Making conductor wires more visible

If there is a possibility of protected animal and plant species being affected by a planned power line construction 
project, Amprion must carry out a species protection assessment as part of the permitting procedure. That’s 
what the law stipulates. This was also the case when constructing a new overhead power line from Wesel to 
Doetinchem in the Netherlands. Along the German section of the power line, experts assessed the collision 
risk. As this construction project took the form of a replacement measure along an existing route, the experts 
found no significant changes in the status quo. Nevertheless, in order to minimise the collision risk as much as 
pos sible, in 2017 Amprion equipped the earth wire with special markers over the entire length where the exiting 
overhead power line was replaced and where the existing power line was upgraded by an additional circuit. 
They help many bird species recognise the linear structures better and reduce the number of conductor collisions 
by up to 90 per cent. Amprion checks that these markers are in perfect condition during regular check-ups of the 
power line by helicopter. Defective or missing markers are replaced during scheduled maintenance procedures.

Habitats for hazel grouse

Since the very beginning of our ecological vegetation management, we have been initiating and supporting  local 
wildlife and habitat conservation projects in the vicinity of our overhead power lines. Among other things, we 
specifically preserve and promote the quality of habitat for the western or Rhenish hazel grouse, an extremely 
rare subspecies of the grouse family. Experts estimate the number of remaining territories worldwide at around 
200 to 300. The populations in Spain and France have probably been almost completely wiped out by hunting. 
What remains is an area stretching from Luxembourg to the Central German state of Hesse.



22
BIRD PROTECTION

Ecologically the western hazel grouse differs significantly from all other subspecies: it is the only representative 
of the grouse family that lives in mixed deciduous forests that offer sunny areas, a layer of herbaceous ground 
vegetation with lots of places to hide, and an adequate supply of food. Like all hazel grouse, however, the sub-
species is very sedentary and does not like to move to other areas.

Many of the open and diverse forest sections (coppices) in which the hazel grouse feels at home have been 
transformed into timber forests in recent decades. These are easier to look after and demand less effort on the 
part of foresters. However, the hazel grouse lacks shelter and sufficient food supply there.

The last area of the Rhineland-Palatinate where the western hazel grouse is still to be found coincides with 
Amprion’s transmission route in Siegerland – a region in Central Germany on the border triangle of the states  
of North Rhine-Westphalia, Rhineland-Palatinate and Hesse. By cultivating coppice structures, we are making  
an important contribution to sustaining and promoting this preserve. To ensure the trees underneath our over-
head power line do not grow above a certain height, we implement localised maintenance measures designed  
to strengthen the structure in the former coppice stands. By cultivating slow-growing trees and bushes there, we 
are preserving valuable biotope network structures – and helping facilitate the survival of this rare bird species.

Heathland near Mörfelden-Walldorf – turning a power line route into a  
Special Protection Area

In 1965, in Mörfelden-Walldorf, Hesse, a strip of forest about 190 metres wide was cleared over an area of 
around 100 hectares. This created space for a route with four parallel overhead power lines in the immediate 
 vicinity of Frankfurt Airport. However, the rapid growth of pine and other trees and shrubs in this area over the 
next 20 years endangered safe operation of the power line. Subsequently, the route was initially managed from  
a hunting perspective and with varying degrees of intensity. In 1991, a concept of environmentally friendly route 
maintenance was developed, and since then maintenance measures have been consistently geared to the needs  
of the region’s typical flora and fauna. And that with great success: thanks to targeted maintenance of the heath-
land, the populations of rare bird species there have developed so positively that the overhead power line has 
been integrated into the Special Protection Area (SPA) known as “Mönchbruch und Wälder bei Mörfelden-Wall-
dorf und Groß-Gerau”. This kind of upgrading in compliance with the standards of a Natura 2000 site is ex-
ceedingly rare – and confirms the effectiveness of our eco-friendly route maintenance regime. Although it borders 
on two motorways and Frankfurt’s international airport, the SPA is now one of the five best breeding grounds  
for woodlark and wryneck in Hesse. The 60 to 65 pairs of European stonechat, which breed predominantly in the 
heathland underneath the overhead power line, represent approximately one-third of the entire breeding popu-
lation in Hesse.
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Thanks to the targeted maintenance measures in the Mönchbruch 
nature reserve near Mörfelden-Walldorf, the populations of rare bird 
species, such as the European stonechat (top right), have developed 
very positively in recent years.

The last area of Rhineland-Palatinate where the 
extremely rare hazel grouse (left) is still to be found 
coincides with one of Amprion’s transmission routes. 
Through targeted management, the company is 
making an important contribution to preserving this 
very rare subspecies of grouse.
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Air corridors for bats

Unlike birds, nocturnal bats do not normally collide with overhead power lines. They see or sense the power line 
installations – the pylons and conductor wires – and avoid them. As a result, with appropriate management, power 
line routes can become important feeding habitats and/or air corridors. The latter have an important function, 
since during their summer activity phase many species of bat have their daytime quarters in areas inhabited by 
humans and then fly to nearby woodland to hunt at night. On their daily commute, they do not simply choose  
the shortest flight path between their destinations, but rather with the help of their echolocation capabilities are 
guided by linear structures, such as forest edges, tree lines or hedgerows. Some species are only capable of follow-
ing the landscape with the aid of these “acoustic railings”. Eco-friendly vegetation management along power lines 
that run through woodland create structures that are similar to the edge of a forest and serve as flight corridors 
linking their daytime and night-time habitats. Thanks to their sunny and wind-sheltered nature, the inner edges of 
woods also harbour large populations of insects and are consequently good feeding biotopes for bats.

Eco-friendly maintenance measures along power lines that run 
through woodlands create structures that are similar to the edge of  
a forest and serve as flight corridors.
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International cooperation

When it comes to bird protection, Amprion likes to look at the big picture: together with international organisa-
tions and partners from the worlds of politics, environment protection and nature conservation, we draw up 
 sustainable solutions for bird-friendly power grids.

Budapest Declaration on Bird Protection and Power Lines

On 13 April 2011, Budapest hosted the conference entitled “Power lines and bird mortality in Europe”, coorganised 
by the Hungarian society for the protection of birds MME/BirdLife Hungary, the Ministry of Rural Development 
of Hungary and BirdLife Europe. It was part of the official programme of the Hungarian EU Presidency in 2011. 
A total of 123 participants from 29 European and Central Asian countries discussed the effects of overhead power 
lines on birdlife, the legal basis and practical protection measures. The meeting brought together representatives 
of the European Commission, of the Secretariat of the Agreement on the Conservation of African-Eurasian 
 Migratory Waterbirds (UNEP-AEWA), energy utilities, nature conservation organisations and authorities, and 
network operators. In a whole host of presentations, the expert participants discussed the impact of overhead 
power lines on birdlife, the legal basis for the prevention of bird mortality and protection measures put in place 
in the various countries. The issues were also discussed from the perspective of the EU. The bird flight diverter 
used by Amprion, developed at the end of the 1990s, was also presented at the conference. The key outcome of 
this conference was the adoption of the Budapest Declaration on Bird Protection and Power Lines. This calls  
on the EU member states to initiate the necessary bird protection measures along overhead power lines in ac-
cordance with their common interest in conserving biodiversity.

The “Bird hotline”

The “Bird hotline”, launched by the Renewables Grid Initiative (RGI) and the German branch of BirdLife (Natur-
schutzbund Deutschland e.V., or NABU for short), is an initiative that aims to improve the protection of birds 
along the power grid. As an association of nature conservation organisations and transmission system operators 
from Europe – including Amprion – RGI is committed to transparent and eco-friendly grid development. Bird  
protection plays an important role in this.

This new hotline allows anyone to report the finding of a dead bird to NABU either by phone or online. The  
aim is, for the first time, to systematically collect data on birds that have collided with power lines all across  
Germany and to have them evaluated by ornithologists. The main focus is on bird collisions with extra-high- 
voltage power lines, but information is also collected on bird mortalities found in the distribution grid, such  
as at medium-voltage pylons that are prone to causing electric shock. The data help nature conservationists  
and grid operators to better understand the risks that affect different bird species, to improve existing protection 
measures and to implement them as effectively as possible in the course of future grid expansion.
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Glossary

Biotope network structures
The concept of nature conservation aims to connect, i.e. network, 

different biotopes. By employing targeted networking meas-

ures, species can be motivated to move beyond the boundary of 

their traditional habitat and to colonise other suitable biotopes. 

This can also result in a widening of the gene pool of a species.

Birds Directive
Directive 2009/147/EC of the European Parliament and of the 

Council on the conservation of wild birds. By adopting this  

directive, the European Union has created the framework for 

the national legislation of the member states with respect to  

the protection of wild species of bird.

Conductor collision
A conductor collision occurs when a bird collides with a con-

ductor wire or the earth wire of an overhead power line while 

flying.

Coppicing
This traditional method of woodland management was estab-

lished many centuries ago with the primary purpose of culti-

vating firewood. This involves cutting down tree species such as 

oak, hornbeam, ash and maple to near ground level every ten  

to 30 years. Since the rootstocks sprout new shoots, the trees 

regenerate themselves without any further human interven-

tion. Coppices (also known as copses) are characterised by shrub- 

like trees and bushes in different stages of maturity and at  

different heights; sunlight is able to penetrate the woods right 

down to the herbaceous layer on the ground. Today, less than  

one per cent of Germany’s forests and woodland is still coppiced.

Electrical voltage
Electrical voltage is the driving force that causes charge carri-

ers, such as electrons, to move and allows current to flow. 

This physical quantity is measured in volts, named after the 

Italian physicist Alessandro Volta.

Fields: electrical and magnetic
The transportation of electricity generates two types of field: 

the voltage creates an electrical field and the current a magnetic 

field. With alternating current, the fields change periodically 

with the grid frequency (50 Hz), while they remain constant in 

the case of direct current. The maximum field strengths are 

generated in the immediate vicinity of the cable; they decrease 

rapidly as the distance increases.

Habitats Directive
Council Directive 92/43/EEC on the conservation of natural habi-

tats and of wild fauna and flora. By adopting the Habitats 

 Directive, the European Union has created the framework for the 

national legislation of the member states with respect to the 

protection of habitats and wildlife. The directive establishes an EU-

wide network of nature protection areas known as Natura 2000.
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Overhead power line
An overhead power line, also called an overhead power trans-

mission line, is an electrical line whose conductor wires – in 

contrast to an underground cable – are insulated from each other 

by the air between them. Overhead power lines are the most 

cost-effective method of transmitting power, especially over long 

distances.

Passage migrants
Passage migrants are birds that temporarily stay in an area 

where they do not breed, but where they interrupt their flight 

(e.g. to their winter quarters) solely for the purpose of feeding 

and resting.

Underground cables
The use of underground cables is very common for local power 

lines and in regional power grids. For 380 kV sections of power 

line, however, underground cables are not the norm. Since 

2015, the German government has been increasingly turning to 

this technology as the solution to the problem posed by grid  

expansion. Amprion is implementing a number of underground 

cable projects in accordance with the new legal requirements. 

We are planning to install the DC links known as “A North” and 

“ALEGrO” as underground cable lines. And in the AC depart-

ment, we are constructing two subsections of the line from Wesel 

to Meppen using underground cable. Amprion is also examin-

ing partial underground cabling options for the Cloppenburg –  

Merzen and Wehrendorf – Gütersloh projects.

Winter visitors
Winter visitors are migratory birds from Northern Europe who 

live in Central Europe from mid-December to the end of  

February without breeding. One example of a winter visitor is 

the bean goose.
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» Bird protection on overhead power lines benefits 
greatly from the early use and continuing  

development of effective bird protection markers by 
Amprion and Westnetz.«

ERIC NEULING, MEMBER OF THE VDE FNN TASK FORCE ON BIRD PROTECTION ON  
HIGH- AND EXTRA-HIGH-VOLTAGE OVERHEAD POWER LINES

» Through our field study into the effectiveness of RIBE® 
markers, we have been able to show that the  

number of conductor collisions suffered by nocturnal 
species has significantly decreased. To our knowledge,  

contrasting bird protection markers have, therefore, 
for the first time proven their effectiveness at night.«

HEIN PRINSEN, HEAD OF BIRD ECOLOGY AT BUREAU WAARDENBURG BV, CULEMBORG, THE NETHERL ANDS

» By commissioning a research study into bird  
behaviour on high- and extra-high-voltage overhead 

power lines, Amprion has carried out some pioneering  
work and played its part in considerably improving  

the level of bird protection in the power grid.«

DR KL AUS RICHARZ, FORMER HEAD OF THE STATE BIRD PROTECTION STATION FOR HESSE, RHINEL AND-PAL ATINATE AND 
SAARL AND BASED IN FRANKFURT, HEAD OF THE RESEARCH PROJECT “BIRD BEHAVIOUR ON OVERHEAD POWER LINES” AND 
HEAD OF THE VDE FNN TASK FORCE ON BIRD PROTECTION ON HIGH- AND EXTRA-HIGH-VOLTAGE OVERHEAD POWER LINES
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