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the destruction or conversion of entire stretches of habitat, over the manifold negative effects of 

forgotten that power lines also lead to a fragmentation of landscapes and alter the structure in open 

https://
de.wikipedia.org/wiki/Mittelspannungsnetz

vers, grebes, swans, ducks, cormorants and rails (all of which occur in high numbers along the Danube) 
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Fig. 1: Collision and electrocution – relevant risks for bird lives in the Danube Region. (photo: 
LIFE Energy/Raptor Protection of Slovakia)
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3.1. Profile

on the homepage of the International Commission for the Protection of the Danube River (https://
www.icpdr.org/main

3.2. Backbone for biodiversity

lines, with the exception of a few electrocutions in climbing mammals and the collisions of bats, which 

(grebes), Gruiformes (rails, gallinule, coot and cranes), Otidiformes (bustards), Gaviiformes (loons), 
Ciconiformes (storks), Suliformes (cormorants), Charadriiformes (waders, pratincoles, gulls and terns), 

(Plegadis falcinellus) and Eurasian Spoonbill (Platalea leucordia)

can (Pelecanus crispus) and Great White Pelican (Pelecanus onocrotalus)

example, the eastern and central part of the Danube course region at times holds almost the entire 
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tected Areas and Important Bird Areas standard data forms (https://www.eea.europa.eu/data-and-
maps/data/natura-9; http://datazone.birdlife.org/site/factsheet/gornje-podunavlje-iba-serbia/de-
tails; http://natura2000.eea.europa.eu/#) show the high relevance of these sites when it comes to 

3.3. Study area

http://www.danubegis.org/

https://land.copernicus.eu/local/riparian-zones/riparian-zones-de-
lineation

https://www.eea.europa.eu/data-and-maps/data/natura-8/nat-
ura-2000-spatial-

Fig. 2: The Danube River – a backbone for biodiversity and one of Europe´s most important 
bird flyways (photo: D. Petrescu)
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3.4. Power line network

http://www.geofabrik.de/) was 

Natura 2000 areas and therefore represent the highest risk to protected bird species regarding colli

Fig. 3: Project area along the Danube. It comprises the river itself as well as the neighbouring 
riparian zone.
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Voltage/
country GER AUT SK HU HR RS BG RO

High 1,002.38 664.29 147.95 526.20 46.00 311.88 122.97 1,097.48
Medium 1,369.81 670.66 509.08 694.71 59.63 5.94 5.99 3,150.95

Low 2.25 9.44 0.00 29.51 0.00 0.00 0.00 0.00
Unknown 3.44 11.45 19.19 111.60 5.22 172.99 357.45 634.01

Sum 2,377.88 1,355.84 676.22 1,362.02 110.85 490.81 486.41 4,882.44

Fig. 4: Power lines along the Danube. In the selected project area, power lines generally 
decrease from west to east (see Annex 1). Exemplary maps are shown for the Upper Dan-
ube (Germany), the Middle Danube (Hungary south of Budapest) and the Lower Danube 
(Danube Delta).

Tab. 1: Length of the power lines in the investigation area along the Danube, divided accord-
ing to different voltages.
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3.5. Current knowledge

Buteo 
buteo Pica pica

Cygnus olor Phasianus colchicus

(Bubo bubo) and White Stork (Ciconia ciconia Ardea 
purpurea), Lapwing (Vanellus vanellus Alauda arvensis

Bulgaria), within the framework of the projects Save the Raptors LIFE+, LIFE for Safe Grid, Neophron 
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Chlidonias hybrida) with 24 dead individuals, 
Fulica atra) with four individuals 

each, and Caspian Gull (Larus cachinnans

3.6. Expert assessment and potential impacts

3.7. Current mitigation measures
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to prevent the construction of a power line over the Important Bird Area Labudovo Okno, an area of 
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4.1 Need for prioritisation

4.2 Collision

In order to prioritise the collision risk of birds with overhead electric lines along the Danube, we used 

areas are documented as being the most important breeding, migration, feeding and resting areas 
for birds (https://www.eea.europa.eu/data-and-maps/data/natura-9

1. Waterbodies in Natura 2000 - SPAs:

2. NATURA 2000 - SPAs further than 100 m from waterbodies: Overhead electric lines in SPAs, 

3. Waterbodies outside of SPAs:
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4. Outside NATURA 2000 - SPAs: Overhead electric lines outside of SPAs and not crossing water

Prioritisation of  
conservation measures

Risk of collision

High-voltage  
power lines

Medium-voltage 
power lines

Low-voltage  
power lines

Worthiness  
of  

Protection

Waterbodies  
in SPAs Very High Very High Very High

SPAs further  
than 100 m  

from waterbodies
High High Situation- 

dependent

Waterbodies  
outside of SPAs High High High

Outside SPAs Situation- 
dependent

Situation- 
dependent Low

Fig. 5: Matrix for the prioritisation of conservation measures against collision on overhead 
lines. On the one hand, a distinction must be made between NATURA 2000 sites and Non-NAT-
URA 2000 sites (Worthiness of Protection), and on the other hand the risk of collision is taken 
into consideration. 

Interpretation guide for the matrix:

Very High Risk: An immediate need for action exists!

High Risk: An immediate need for action exists! Only “very high” risk power lines have to be 
secured with even greater priority.

Situation-dependent: The security measures must be implemented in the medium term. They 
are to be weighed up according to local distributions and concentrations of birds, resources 
for implementation etc.

Low Risk: The security measures must be implemented in the long term
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Fig. 7: Need for action map for Germany

Fig. 8: Need for action map for Austria
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Fig. 9: Need for action map for Slovakia

Fig. 10: Need for action map for Hungary
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Fig. 11: Need for action map for Croatia

Fig. 12: Need for action map for Serbia
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Fig. 13: Need for action map for Bulgaria

Fig. 14: Need for action map for Romania
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4.3. Electrocution
For the prioritisation of the protection measures against electrocution on overhead lines three aspects 

As far as habitats are concerned, numerous studies show that the risk of electrocution is greater in 

High risk:

Medium risk:

Low risk:
of the support insulators, special constructions with console shapes that prevent birds from perching 

Prioritisation of conservation  
measures

Risk of electrocution

High Medium Low

Worthiness 
of  

protection

Open countryside  
in SPAs Very High Very High High

Woodland in SPAs High Situation- 
dependent

Situation- 
dependent

Open countryside 
outside of SPAs High High Situation- 

dependent

Woodland outside 
of SPAs

Situation- 
dependent

Situation- 
dependent Low

Fig. 15: Matrix for the prioritisation of conservation measures against electrocution on over-
head lines.
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Interpretation guide for the matrix:

Very High Risk: An immediate need for action exists!

High Risk: An immediate need for action exists! Only “very high” risk power lines have to be 
secured with even greater priority.

Situation-dependent: The security measures must be implemented in the medium term. They 
are to be weighed up according to local distributions and concentrations of birds, resources 
for implementation etc.

Low Risk: The security measures must be implemented in the long term

Fig. 16: Installations of bird diverters reduce the risk of collision by up to 79% - 91%. Pi-
lot actions within DANUBE FREE SKY found positive response in media and public. (photo:  
G. Frank/DANUBEPARKS)
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5.1. Preliminary exanimations and project assessments

5.1.1. Needs analysis and legal background

http://www.cms.int/en/parties-range-states
In addition, in 2004 the Standing Committee of the Bern Convention in Strasbourg adopted the rec

5.1.2. Variant check

As a rule, variant tests are carried out prior to the implementation of construction projects on the scale 



26

5.1.3. New construction or conversion

5.1.4. Construction versus operation phase

5.2. Technical solutions against collision

5.2.1 Underground cabling

the estimates are around ten times the cost of overhead lines (a current project in Denmark, however, 
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5.2.2. Marking of power lines with bird diverters

derground cabling (which is a permanent solution for both electrocution and collision), the line markers 

marking the ground wire has received particular focus because it appears to be the wire most often 

BEAULAURIER (1981) summarised the results from 18 studies and found that, on average, marking 

dous amount of research conducted on marking power lines and the effectiveness of marking power 

https://birddiverter.eu/; http://www.hammarprodukter.com/;  
http://preformed.com/; https://www.ribe.de/en

at night for up to 10 hours and can therefore provide a visual cue to night migrants and other birds that 
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All bird diverters presented provide a visual stimulus that helps birds to avoid collisions with power 

Fig. 17: A wide range of bird diverters are available on the market to reduce bird collision with 
overhead power lines. Afterglow effects make them visible even during the night. © Clydes-
dale Ltd and Lucia Deutschová Raptor
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Fig. 18: Recommended placement method (10-metre intervals on alternating wires) for high 
effectiveness in reducing risk of bird collision with overhead electric lines.

store, and transmit video images of the interaction of birds with power lines, communication lines, and 

5.2.3. Deconstruction of power lines and removal of the ground wire
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5.2.4. Habitat modifications to minimise risk of collision

habitat on the same side of the power line as roosting or nesting habitats so that birds have less 

5.3. Technical solutions against electrocution

5.3.1. Underground cabling

5.3.2. Primary surface solutions
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5.3.3. Secondary surface solutions

means that there must be no potential perch below the bird protection cover in a vertical distance of 

It is not possible to list all the options in this position paper, but it should be kept in mind that such 

5.3.4. Missing or unsuitable solutions
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servation of a wide range of rare, threatened or endemic animal and plant species, and an addition
http://ec.europa.eu/environment/nature/

legislation/habitatsdirective
http://ec.europa.eu/environment/nature/

legislation/birdsdirective

EU nature legislation in the Danube Region, to enhance the work on establishing green infrastructure 

continue the ongoing work and efforts to securing viable populations of Danube sturgeon species and 
https://www.danube-nature.eu
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Ambio, https://doi.org/10.1007/s13280-018-1025-z

https://
www.hbw.com/node/52610 on 17 January 2018)
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https://www.
hbw.com/node/52613 on 17 January 2018)

Field Assessment of Avian Fatalities, EPRI, Palo Alto, CA, Audubon National Wildlife Refuge, Colehar
bor, ND, Edison Electric Institute, Washington, DC, Bonneville Power Administration, Portland, OR, 
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https://doi.org/10.1371/journal.pone.0101565

https://doi.org/10.1371/journal.pone.0089378.
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Map 1 (Germany): Donaueschingen – Sigmaringen
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Map 2 (Germany): Sigmaringen - Ehingen

Map 3 (Germany): Ulm
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Map 4 (Germany): Leipheim – Tapfheim

Map 5 (Germany): Donauwörth – Neuburg – Ingolstadt
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Map 6 (Germany): Ingolstadt – Saal an der Donau

Map 7 (Germany): Saal an der Donau - Regensburg – Straubing
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Map 8 (Germany): Straubing - Vilshofen

Map 9 (Germany): Vilshofen - Passau
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Map 10 (Germany/Austria): Passau – Linz - Mauthausen

Map 11 (Austria): Mauthausen – Pöchlarn
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Map 12 (Austria): Pöchlarn – Krems

Map 13 (Austria): Krems – Klosterneuburg



45

Map 14 (Austria): Klosterneuburg – Wien – Orth an der Donau

Map 15 (Austria/Slovakia/Hungary): Orth an der Donau – Samorin – Dunakiliti
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Map 16 (Slovakia/Hungary): Dunakiliti – Zlatná na Ostrove

Map 17 (Slovakia/Hungary): Zlatná na Ostrove – Tát
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Map 18 (Slovakia/Hungary): Mužla – Budapest

Map 19 (Hungary): Budapest – Ercsi
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Map 20 (Hungary): Ercsi - Dunaújváros

Map 21 (Hungary): Budapest – Paks
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Map 22 (Hungary): Paks – Szekszárd

Map 23 (Hungary): Paks – Mohács
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Map 24 (Hungary/Croatia/Serbia): Mohács – Apatin

Map 25 (Croatia/Serbia): Apatin – Dalj
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Map 26 (Croatia/Serbia):  Dalj – Vukovar - Celarevo

Map 27 (Serbia):  Celarevo – Novi Sad
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Map 28 (Serbia):  Karlovci – Panèevo

Map 29 (Serbia):  Panèevo – Belgrad – Smederevo
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Map 30 (Serbia/Romania): Smederevo – Golubac

Map 31 (Serbia/Romania): Golubac – Donji Milanovac
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Map 32 (Serbia/Romania): Donji Milanovac – Dobreta-Turnu Severin

Map 33 (Serbia/Romania/Bulgaria): Dobreta-Turnu Severin - Vinarovo
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Map 34 (Bulgaria/Romani): Vinarovo - Lom

Map 35 (Bulgaria/Romania): Lom - Kozloduy
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Map 36 (Bulgaria/Romania): Kozloduy - Ostrov

Map 37 (Bulgaria/Romania): Ostrov – Turnu Magurele
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Map 38 (Bulgaria/Romania): Turnu Magurele – Svistov

Map 39 (Bulgaria/Romania): Ruse – Giurgiu – Gostinu
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Map 40 (Bulgaria/Romania): Nova Cherna – Tutrakan – Popina

Map 41 (Bulgaria/Romania): Popina – Oltina
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Map 42 (Romania): Oltina – Cernavoda

Map 43 (Romania): Cernavoda – Hârºova
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Map 44 (Romania): Hârºova - Gropeni

Map 45 (Romania): Gropeni – Braila – Isaccea
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Map 46 (Romania/Molodva/Ukraine): Galati – Isaccea

Map 47 (Romania/Ukraine): Tulcea – Sulina



62

Map 48 (Romania): Danube Delta southern part
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Fig. 1: High Risk: Metal cross-arm pylon with a combination of support insulators and  
exposed jumper wire locations. © Raptor Protection of Slovakia
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Fig. 2: High risk: Corner pylon with a combination of support insulators and  
exposed jumper wire locations. © Raptor Protection of Slovakia
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Fig. 3: High risk: Electric pole with one exposed jumper wire above the console.  
© Raptor Protection of Slovakia
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Fig. 4: High risk: Electric pole with three exposed jumper wires above the console.  
© Raptor Protection of Slovakia
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Fig. 5: Medium risk: Electric pole with a vertical position of support insulators on console.  
© Raptor Protection of Slovakia
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Fig. 6: Medium risk: Electric pole with a pair of support insulators  
in vertical position on console. © Raptor Protection of Slovakia 
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Fig. 7: Medium risk: Electric pole transformer with a combination of  
exposed jumper wires locations. © Raptor Protection of Slovakia
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Fig. 8: Medium risk: Power line switch disconnector.  
© Raptor Protection of Slovakia
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Fig. 9: Medium risk: Electric pole with hanging exposed jumper wires below the console.  
© Raptor Protection of Slovakia
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Fig. 10: Low risk: Electric pole with 45° angle of the arms.  
© Raptor Protection of Slovakia
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Fig. 11: Low risk: Double circuit electric pole with hanging insulators.  
© Raptor Protection of Slovakia
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Fig. 12: Low risk: Electric pole with hanging insulators.  
© Raptor Protection of Slovakia
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Fig. 13: Low risk: Double circuit electric pole with 45° angle of the arms.  
© Raptor Protection of Slovakia
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1.1 List of SPAs and their surface in the study area

No. Country 
name Site code Site name

SPA  
surface 

(ha)

SPA surface 
within study 

area (ha)

% of SPA 
surface 
within 
study 

area (%)

1 Austria AT1202V00 March-Thaya-Auen 14832.76 700 5

2 Austria AT1204V00 Donau-Auen östlich von Wien 9100.06 9100 100

3 Austria AT1205000 Wachau - Jauerling 21110.56 16359 77

4 Austria AT1207000 Kamp- und Kremstal 24282.67 1800 7

5 Austria AT1211000 Wienerwald - Thermenregion 79812.84 2001 3

6 Austria AT1213V00 Sandboden und Praterter-
rasse 16019.79 1113 7

7 Austria AT1216V00 Tullnerfelder Donau-Auen 17763.56 17723 100

8 Austria AT1218V00 Machland Süd 1226.97 1227 100

9 Austria AT1219V00 Pielachtal 1025.57 303 30

10 Austria AT1301000 Nationalpark Donau-Auen 
(Wiener Teil) 2258 2201 97

11 Austria AT1304000 Bisamberg (Wiener Teil) 340 167 49

12 Austria AT3112000 Oberes Donautal 924 925 100

13 Austria AT3114000 Traun-Donau-Auen 664 610 92

14 Bulgaria BG0000237 Ostrov Pozharevo 975.79 976 100

15 Bulgaria BG0000241 Srebarna 1448.22 1430 99

16 Bulgaria BG0002006 Ribarnitsi Orsoya 475.43 475 100

17 Bulgaria BG0002007 Ostrov Ibisha 399.32 399 100

18 Bulgaria BG0002008 Ostrov do Gorni Tsibar 218.43 218 100

19 Bulgaria BG0002009 Zlatiyata 43498.73 4553 10

20 Bulgaria BG0002017 Kompleks Belenski ostrovi 7009.77 7010 100

21 Bulgaria BG0002018 Ostrov Vardim 1167.55 1168 100

22 Bulgaria BG0002024 Ribarnitsi Mechka 2582.34 2582 100

23 Bulgaria BG0002025 Lomovete 33451.32 626 2

24 Bulgaria BG0002030 Kompleks Kalimok 9429.22 9428 100

25 Bulgaria BG0002031 Stenata 79.73 80 100
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26 Bulgaria BG0002064 Garvansko blato 324.27 324 100

27 Bulgaria BG0002065 Blato Malak Preslavets 372.22 372 100

28 Bulgaria BG0002067 Ostrov Golya 414.56 415 100

29 Bulgaria BG0002074 Nikopolsko plato 22246.4 3648 16

30 Bulgaria BG0002083 Svishtovsko-Belenska nizina 5439.8 3630 67

31 Bulgaria BG0002091 Ostrov Lakat 1260.94 1261 100

32 Bulgaria BG0002104 Tsibarsko blato 909.76 910 100

33 HR1000016 Podunavlje i donje Podravlje 66335.33 46586 70

34 Germania DE7037471
Felsen und Hangwälder im 
Altmühl-, Naab-, Laber- und 
Donautal

4831.19 1308 27

35 Germania DE7040402 Wälder im Donautal 1289 893 69

36 Germania DE7040471 Donau zwischen Regensburg 
und Straubing 3276.43 3276 100

37 Germania DE7132471
Felsen und Hangwälder im  
Altmühltal und Wellheimer 
Trockental

3610.89 4 0,12

38 Germania DE7142471 Donau zwischen Straubing 
und Vilshofen 6914.13 6910 100

39 Germania DE7229471 Riesalb mit Kesseltal 12068.95 443 4

40 Germania DE7231471 Donauauen zwischen 
Lechmündung und Ingolstadt 6995.12 6985 100

41 Germania DE7243402 Isarmündung 2132 1994 94

42 Germania DE7330471 Wiesenbrüterlebensraum 
Schwäbisches Donauried 3994.55 3185 80

43 Germania DE7427471 Schwäbisches Donaumoos 2592.66 1606 62

44 Germania DE7428471 Donauauen 8084.84 7744 96

45 Germania DE7527441 Donauried 4253.18 610 14

46 Germania DE7624441 Täler der Mittleren Flächenalb 5692.36 1202 21

47 Germania DE7820441 Südwestalb und Oberes 
Donautal 43030.98 8192 19

48 Germania DE7921401 Baggerseen Krauchenwies/ 750.13 736 98

49 Germania DE8017441 Baar 37701.59 9712 26

50 Germania DE8018401 Höwenegg 20.74 21 100

51 Germania DE8116441 Wutach und Baaralb 14002.46 339 2

52 Romania ROSPA0001 Aliman - Adamclisi 18908.7 423 2

53 Romania ROSPA0002 Allah Bair - Capidava 11715.7 7623 65

54 Romania ROSPA0005 25802 25702 100
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55 Romania ROSPA0007 Balta Vederoasa 2139.6 1807 84

56 Romania ROSPA0009 3654.2 3187 87

57 Romania ROSPA0011 44003.3 24698 56

58 Romania ROSPA0012 13299.2 13196 99

59 Romania ROSPA0013 29379.3 18049 61

60 Romania ROSPA0017 7304.8 7234 100

61 Romania ROSPA0021 801.2 801 100

62 Romania ROSPA0023 19530.2 7459 38

63 Romania ROSPA0024 20483.8 12517 61

64 Romania ROSPA0026 10331 10326 100

65 Romania ROSPA0031 Razim - Sinoie 508302.3 488570 96

66 Romania ROSPA0032 Deniz Tepe 1896.6 425 22

67 Romania ROSPA0038 5927.8 5880 100

68 Romania ROSPA0039 16243.8 16235 100

69 Romania ROSPA0040 19011.8 16040 84

70 Romania ROSPA0046 Gruia - Gârla Mare 2963.9 2918 98

71 Romania ROSPA0051 5008.7 1938 39

72 Romania ROSPA0052 Lacul Beibugeac 469 469 100

73 Romania ROSPA0053 Lacul Bugeac 1385.4 1384 100

74 Romania ROSPA0054 1269.7 1269 100

75 Romania ROSPA0056 Lacul Oltina 3309.9 2185 66

76 Romania ROSPA0060 2734 199 7

77 Romania ROSPA0073 67308.8 4580 7

78 Romania ROSPA0074 Maglavit 3642.5 3641 100

79 Romania ROSPA0076 149143.9 53553 36

80 Romania ROSPA0080 117770.7 46521 40

81 Romania ROSPA0090 Ostrovu Lung - Gostinu 2544 2543 100

82 Romania ROSPA0091 57912 1423 2

83 Romania ROSPA0102 Suhaia 4516 3516 78

84 Romania ROSPA0108 22404.2 17525 78

85 Romania ROSPA0111 - 6864.6 1 0,02

86 Romania ROSPA0120 7087.6 2204 31

87 Romania ROSPA0121 15878.9 3185 20
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88 Romania ROSPA0135 11009.2 9130 83

89 Romania ROSPA0136 12405 9382 76

90 Slovacia SKCHVU004 Dolné Pohronie 229.32 78 34

91 Slovacia SKCHVU005 31195.5 567 2

92 Slovacia SKCHVU007 Dunajské luhy 16511.58 17572 100

93 Slovacia SKCHVU016 Záhorské Pomoravie 31072.92 98 0,32

94 Slovacia SKCHVU029 1772.94 297 17

95 Ungaria HUDD10003 Gemenc 19641.18 17279 88

96 Ungaria HUDD10004 Béda-Karapancsa 8722.01 7715 88

97 Ungaria HUDI10002 Börzsöny és Visegrá-
di-hegység 49556.83 12405 25

98 Ungaria HUDI10003 Gerecse 29597.89 2510 8

99 Ungaria HUDI10006 Tatai Öreg-tó 2623.98 556 21

100 Ungaria HUFH10004 Mosoni-sík 13096.43 78 1

101 Ungaria HUFH30004 Szigetköz 17183.02 11938 69

102 Ungaria HUKN10001 -
ták és turjánvidék 15776.02 1096 7

103 Ungaria HUKN10002 Kiskunsági szikes tavak és az 35722.19 174 0,49

Total SPA 1,095,581 36%

1 Serbia Karadjordjevo 48494.8 4734.9 98

2 Serbia Usce Save u Dunav 98098.9 8993.6 92

3 Serbia Gornje Podunavlje 22606.7 17799.7 79

4 Serbia Koviljski rit 95942.1 9556.4 100

5 Serbia Fruska gora 49205.3 3053 6

6 Serbia Mala Vrbica 19142.8 1914.2 100

7 Serbia Djerdap 77163.5 38892.3 50

8 Serbia Labudovo okno 64886.9 6488.6 100

9 Serbia Dunavski lesni odsek 53043.8 5304.3 100

Total IBA Serbia 96737.6 52%




