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RGI — a uniqgue cooperation between industry and civil society

RGI is a unique collaboration of NGOs and TSOs from across Europe engaging in an ‘energy
transition ecosystem-of-actors’. We promote fair, transparent, sustainable grid development to
enable the growth of renewables to achieve full decarbonisation in line with the Paris Agreement.
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Liam Innis — RGI

14:00 - 14:15 Senior Manager — Enerqy Ecosystems
Rhiannon Niven — BirdLife International X.‘—\ T
14:15 - 14:20 Global Climate Change Policy & Energy Task Force Coordinator Budlife  ENERGY
Graham Martin — University of Birmingham m
14:20 - 14:35 ) . .
Emeritus Professor — Aviary Sensory Science UNIVERSITYOF
BIRMINGHAM
4as 14150 Christin Osadnik — Amprion GmbH I‘ .
Nature Conservation Officer amprion
, _ Francisco Moreira - Portuguese Biodiversity Research Centre & . .
14:50 1505 Princijpal Researcher V cibio

Open discussion
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Impacts of power lines on biodiversity

Table 1
Criteria used for classifying the reviewed studies into abiotic impacts of transmission lines (TL) on biodiversity.
Abiotic impact Criteria/definition
Barrier effect TL as a physical barrier for individuals :includes bird collisions); modification of behavior in response to TL presence; roadkill or avoidance on roads used
N - TL access. ]
Line as resource Use of line structures as a resource by species to perching. nesting, roosting and scavenging of electrocuted birds; includes electrocution.
W Increase in available habitat or in abuMy new species. —
Fragmentation When the authors mentioned the term “fragmentation”.”
Edge effect When the authors mentioned the term “edge effect”.”
Electromagnetic field Responses of organisms to exposure to electromagnetic fields.
Corridor effect Individual movement along the corridor created by the right of way. We considered movements between habitats or for dispersal.
Habitat loss Reduction in amount of habitat for an organism.
Fire risk Fire during the operation phase.
Noise effect Response of organisms to noise generated by the installation or oaeration of the transmission lines.
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The issue: Bird collision with power lines
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Bird collision: Risk removal & mitigation

 Collaborative planning to ensure power lines aren’t built in high-risk areas

+ Placing power lines underground®

+ Wire markers/bird flight diverters (BFDs)
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One solution: Bird flight diverters (BFDs)

Several products on the market

+  Spheres, swinging plates, spiral vibration dampers, strips, large spirals, small spirals, reflective plastic plates, bird flappers, aerial marker spheres, ribbons, tapes, flags,

aviation balls, crossed bands, UV illumination

« Certain models favoured in some countries, not used at all in others

Technical considerations

» Cost, longevity, installation method (safety, cost, shut down slot), material requirements, et al.

Unclarity on which areas should be prioritised for retrofitting

*  Which species most susceptible? Which populations most at risk? No ‘one-size-fits-all’ marker!

Unclarity on effectiveness

* Many studies — varying degrees of scientific rigour, methodologies, not universally comparable (geography, species etc.)

*  Meta studies:
55-94% effectiveness in reducing mortality (Barrientos et al., 2014)

56% average effectiveness (Bernadino et al., 2019)
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RGI| Research Overview

« Brochure
« Abridged overview of research & key understandings
- Effectiveness studies: N sHAREDEE < + > 4
* Only peer-reviewed BACI studies
« 15 BACI studies in total
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Global research on:

1. Bird susceptibility to collision
incl: morphology, behaviour, collision
sensitivity indices
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RGI| Research Overview

GIObaI researCh on: e Topography: The land formations in a given area play an important role in informing the=
1 _ Blrd SUSCGptlblllty to CO”iSiOﬂ direction and height at which birds fly. Thus, the landscape context in which a power line is
, , .. constructed can play a role in influencing collision risk. Landforms such as coastlines, river
/ncl: mor; ,OhO/OQJ/, beha viour, collision valleys, mountain passes and ridges channel and concentrate flight paths (Bevanger, 1994).
sens /'ZL/V/'ZJ/ /'n d/'ce S For example, shorebirds often gather and fly along coastlines, while mountain chains provide

thermals and updraught which benefit the flight of migratory species. Recognising these
geographically sensitive zones and considering avoiding in route planning or prioritising

mitigation measures in these areas can be pivotal to avoid and reduce collision risk.
2' EXte rnal faotors . . « Habitat: Besides topography, vegetation also plays a crucial role in bird interactions with power
ncl. t opogr. a,ohy, /I ghf, wea #78/', Lower /ine lines. Open areas like swamps and pastures allow birds to fly at lower altitudes, increasing the
fe atures risk of collisions with power lines. In forested regions, certain birds fly just above the tree canopy,

and collisions are more likely when power lines exceed the height of nearby trees. High-risk
areas for bird collisions include wetlands, coastlines, and major bird congregation sites (e.qg.
wetlands) during migration. Additionally, particular consideration should be given to areas such
as riverbanks and landfills which are heavily frequented by various bird species.

o Weather and light conditions: Adverse weather conditions significantly affect bird flight
behaviour and their ability to detect overhead wires, leading to increased collision risks. Fog,
rain, snow, and low cloud ceilings force birds to fly at lower altitudes, increasing the likelihood
of collisions. Indeed, as reported in Bernadino et al. (2018:5), “most reported incidents of mass
bird mortality with anthropogenic structures have occurred during such weather conditions”.
Furthermore, wind speed and direction play a role, as strong tail and crosswinds can accelerate
bird flight and reduce their control near power lines, while headwinds force birds to fly lower to
conserve energy, potentially increasing collision risk. Light conditions are another important
factor, especially in high-latitude regions with varying daylight hours. Poor light during winter
and early spring has been linked to higher collision risks, especially for nocturnal waterbirds,
which may react less effectively to power lines in darkness, increasing the risk of collisions
during night-time conditions.
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RGI| Research Overview

Global research on: «  Movement - Enhancing the visibility of the device can be effectively achieved through motion,
i ‘il ‘i particularly by employing a design that allows it to spin around its axis. It is important to ensure
1. Bll’d SUSCeptI blllty to coll I'SIOn o that the device has the capability to rotate or flap freely, especially at night, to more effectively
ncl: mo/‘pha/ogy, behaviour, collision draw the attention of birds (NABU, 2013; Liesenjohann et al, 2019; Martin 2022). The factors
e . . of contrast and mobility can be combined to give an even higher visibility, if a high-contrast
sensitivi fy indices oscillating pattern or checkerboard design is used to combine black and white alternatively

within. The movement should be powered by the wind, not by a motor.
e Able to mounted in regular intervals - For the installation of bird flight diverters on wires,
2. External factors research and practical insights suggest mounting them at intervals of 5 - 10m, or a maximum
: . . of 15-20m (NABU, 2013; BirdLife International, 2022). However, generalising this approach can
incl. fO/O ng a,ohy, / /gh f: weath er, power, line f ealured be challeng(;ing. Therefore, the rule of thumb is to pl)ace them asgclosely together gr? the same
wire as engineering constraints permit (Martin, 2022). This recommendation aligns with studies

. . . . assessing the effectiveness of bird markers at varying interval spacings (Liesenjohann et al.,

3. Basic principles for effective markers 2019; Silva et al., 2023)

o Durable over time and under different weather conditions - Enhancing the longevity of bird
markers is vital for maintaining their effectiveness and functionality over extended periods,
especially under diverse weather conditions. This not only ensures sustained efficiency in their
purpose but also reduces the need for frequent maintenance. Several grid operators have noted
that an ideal marker would be able to demonstrate a useable life-span of at least as long in time
as that of the infrastructure itself.

o Economically feasible — A highly expensive BFD will be a considerable burden for grid
operators and thus more difficult to integrated into standard operational budgets. Therefore, an
ideal bird marker will be economically feasible in cost per unit and also in terms of the cost of
installation and maintenance. Currently available installation methods include ground bucket
truck, boat, helicopter, hot stick or drone (NABU & RPS, 2021). An important distinction should
be made for marker which can be installed onto energised power lines, or if the power line must
be switched off — the latter being more costly and logistically difficult.

e —— Denewables (7
Grid Initiative



Name ot 70 vamert e Pepored ciecivencss ol ke Seor
suyse | o amer | ogamsaneon | Mo senvact Nemossogy el | = oty | P/ | et | smene | Wit | cemsnm | wepe oow | votay | omescence | omemsions | species | Tememer [ rooeoehovionr | wingypes | mpesntser | mgmioy nesident | commimpon | ST | weaeer
T S ) Aoy — e e,
e et
eaxhes o dead ik et The snsy 195081, 2 L cget Gy
3 Fignt ok st masieg.
. JE T i , e e
AR Nansles acogcal | T M masing, 22km. was i |10minenals 30 cm damens, | e, Red ke, - PN
BEmin, | oayemasan Fom Madsc comeaon | Pceased Owmsun o N/A kv NiA NiA NiA 1 witha visual NiA n/A NiA aed NiA N/A Tmiong | ey wiA v NiA NIA NiA n/A Spain ok NiA
R by thenoron | unvesicad oty tefsm et agie, enrsiie) _—
i, poe 180 | compuaenae - von haer, Pasprabpiaie
- frey Nomagi's ‘o
spimis. Each secioruas suveyed over 70 smes ol [
Agiscisn
T | towe o (swan Sgrtdvenss s¥0) (Bachgmunnd. Collz/on with leciic pawer s 5 3 cora evvaton poblem b mary bid pecies APogn e |84 Came et
tight dventers s Whhte Stokt,
of 4 conty s emvaton messuse v been pblished n Nt e, Ak g i
s corting of 7 sarmssion s (2201) 3 15 s s (15 V=45 KV, e 16.1 km 3 Shoveier D, cpnampace
27.0 km, s pectvely. 3 Siack K, -
~f g 725 km 3¢, < Akdsanat, 7 lnes winoR e vepstaton coukd
—_— . 190f spials Wit Massh e =ty s
. —_— losses due 1o Haster, of either
Ty [~ s i Soamomrant, bensvonml o
astoa, caeions aoncrioes e ‘Common
vy m fom deoencis | posone [Son Corizened e iy 4 s Nl 2w | somoc wia wia |mssecontenr | wia win A win wia win wa [endumes | TR wia s te | wra win wia ia span Famians wia
" oo Yosafchame ,., praiey Somer secter 7o cortei s e, ook of
aiezasciona poge 187 dswbu aimpace
Fouy species wogeter. e Pamidge, shce Rl a
e and i sarmission ines afer madking. Common Quall,
smdcotie
Conc hus fons way o mduce, Cacass. e Moahen, ste
Haw zes and [ powertioe s Bt Great wsaly clearol
g may e ssed s nesd o st swme Pazack (Vo)
o sntes ourt e, apming
3 — Herons (SO
2eimat e e, s dect
prreTy aber2 veas of vy, renstee o, oomesinss ¢
ey mesescrGae e croszes. Camersos,
ety o s e 0 e = casy, and ptigping dstnces and
[y Sanet, sovermn e et o Ienen eacton sme
ot by - remssorsi S T - inses, ooves, The macton Famancs,
The Bighe= Ovener (0 yetow | madicaie 20 Fom ey | symoesimen sk A S0k /A IR LS Rl (g A WA wA vellow A A v He e R O B A NiA wA coumtia | wesands, and A
c Y nLiesenjons refsm easistoncl comlams
prrrry ol 2019 poge Goncera in eral, 2019 et Lt tloe mask
P 198 g chway fom e e, urged e
= Mans of Whispeseg is Sgreignata
ey s snes, . e i, o, sack less dangeros
COLSONGE carcasses. whis fing ducks,
NS5 CONTEA Suswcsed
O ) prera [Ty (Gote sgmt e
270 cidents wese detecd,of wich 50K, st com
poen e et
extepiess nowee. 1
Goraagtods e sze, pestiuas,
sostants, S350 o g = umpesn
e Pensimiodaz apogiods owed iz 0 coce 33 Jeycle . Sove, spotess Goade | senetands andt
ey B P ) Nin ety e sing 2 32 for sectons. 72,13, 75,715 304 T16.Oue 1o e staggered s g o lecical . N/ s wia N/ Na [resecondinr ] wia wia A wia | sedsedwne | s wiA win siting = ik A win A ik win 2 [ P
s Pojecture s usant ioes caged oamage, expacial
comatons do Esvpias o gmaver e ofsectcns. Thesmbrs, 4 3y s s b ol 34t 340 ek £33 "ock pgean,
a0 oo P whie s,
fadenwasir
B whch st n caman coow,
0 sveage of sommumatly $1km pesmone. common
ban
O ] = 5005 s iy O We e |00 Thie s Err
st cf ity sceveys o st calicded with 2 s undor 33y, 1 4 posi, sl oy Woad pgecn, Bk in %
scavengen s n secx
cemses a0ty 2011 3k ke 2010, 30 24 samies wee ken apuing, Casie ke sz S
conchand e cfcacy mauis moriy e scevey Concems sban ey
s ot ety - " and e argemn g, Goiden masing s -
s oo Segutary [ devices i e Natanst Taramssion Gad 6 o Betre 30 Abersestment iy s, poge 19 iy, | assed o Sorg sigcanty Popsesebieerssd
vy 20m wione | Ao & Querus | oy for A Hghvange wa especalyin |between2e28m A NiA A NiA nA A Ronteg N N/A h changes he S Viara, s, | Gsstns A
ool Sneny Semices powesins detts: NA amszwinice | ofvay, 2010 Gomawk, Dot i
tomston an ommon cane, b, g o=
[ g g swnec o iopuss e ;
somvers e e st comebcis by e
e, i e,
ik viais were conehucsed sedeatly o secand o esch s Poegn sicon st s
axi stxsngt
T Y S Gen e e s a0 Gane, Whe
» s Cae
Aspiai 0 | nenine 1 Py
«—-@» cmx 00cm) (199225831 ducks, Wood
d= st iy
F—— e v iack swons 199 1995, woatng 13 estel, G
. =2 [y Swpssorde | soursl ofieid and 0% sevax). seasches. This phase icived Svee maied spans and fous unmasked ones. i Comdwis | 10mimenals 0cm Saminga, Grsstands,
frerry A AR o Omiology wa 3m0kv N A NI& o [wmavial N A NiA whise NiA N damessr 1m | tapwing. Great A N wia nia wa A Gmmiands, and nia
Provere] Centeas (i) S0 efectafsm g bustandand e
p Uthe bustaed,
vl 3 spanof 45 km. Matad,
e Common
Cocass suvey: Two it s asched fo b caass s beneath i powesings, coeing 3 widh of 70 moohen Coot
e Swne Cutew,
Sackwced
o moman scvvner pore s e T S e me Ciowen
[——— atpass e fm . St
Sacheing e woen Sopaas: | maings e 1573 tvnn opuicls.
Py Coltisions with |0 have a pos v infusnce on the rumber of vicse. October 1977 Second, Lapwing Aufied
i B b [ Soce v oy ity . 15 il Gy oty
The Bt ighee OvenerlaF-whie | auiogatbich: ez | Tesmver underbo e s nA prvh nA A LS Rl [resiotes A NIA A White and e niA A | socmaamen | ¥R T NIA nA A nA na nA Nepstans | STEREEE wia
wstagsagmse | rervopepae | SUESCE | rondison | o ion | yeas (oe Jong 1976, The sty 5 round wies Common g, a
mmnos |0kl 20836 oz inthe ‘between gylors 10304 30, The datance Procirlan;
Nemasant: 3nd s s m S mngn b i
ol vough e os ol e Fday
g KM st
Repot 01282- of #ree wives. G
oz
T | veical b dvensr - ack andwhe (5701 e e 7 = Given meigh = o, o i
ey o Cantt e canes, s 5 ctazsed
Ammeal pirpioers e s, o wspeewve | Ludwig's 32 it canbe
e ey B masing ofgh- | L g cevices Bustans o ey have il
n e I Loricl oo, S s, o assess 2005 1o ey 2011 pros gl I edisii Rl lwestbe 8 o, and ocatzed,
AT i i pevrre— N o 2 ot = iy cow oot | i boma s i bgh g Shicag bl
J [y excetence, | Qmipiogeal o ] iy | cevces |netcomer g | Grdwims [ 10mirmenals s, *e Grasstancs, and | movemens and
n Bdan | ol | Smeed for e Canes by ax son TR o ainll lpesssniven psnlll (R ik NiA 1A A wiA win fomses, | wa saofbody win A ik wiA Soustics et
s il e bk by o canes calizion —F e tafsm s, Wt wrg et | e log,
ke o ondebasch, bt o i hospats S0 | ooy e | 153ndney 47, d L Ly
Sosh s omer B waoog, | SRT T fesse, ducks, sty st Sustack; Shaw
e el B L oy ™ 20181 we b, cmain 300 erai 20161 bt

e ——— Denewables
Grid Initiative

7




What next?

« Launch in September, in the run up to our Wingspan Conference

« 15-17 October, in Brussels P
CONFERENCE 'r
H : W PAN
* Findings?
+ More research is necessary iy S R
« Should be done according to BACI methodology 15)_/170tb 2?2{
« More species, broad geographical scope Brussels

* More systematic monitoring on existing grid projects is key
« Collaborative!

» More technological innovation is desirable

* Funding!
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Thank you!

+49 30 7677 194 50
liam@renewables-grid.eu
www.twitter.com/renewablesgrid
www.renewables-grid.eu
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