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Skipulagsstofnun

Bt. Sigurdur Asbjérnsson

Borgartun 7b

105 Reykjavik 03.12.2025

Efni: Svar vid poésti Skipulagsstofnunar dags. 15. Mai 2025
Forsaga:

pPann 13. Desember 2024 barst Skipulagsstofnun til tals ad verkefnastjorn 5. afanga
Rammaaaetlunar hafdi hafdi tilgreint i nidurstédum sinum ad flug hafarna heféi maelst innan
marka Vindorkugards i Garpsdal.

Pegar skyrslu um fuglarannséknir yfir Garpsdal var lokid i Januar 2023 hoéféu engir fuglar
greinst innan marka vindorkugardsins.

Skipulagstofnun bad pvi EM Orku um ad skyra pennan mun.

Pann 13. Januar 2025 sendir EM Orka Skipulagsstofnun &Il gégn sem send hoféu verid il
rammaaaetiunar. bessi gdégn sendir Skipulagsstofnun sidan Natturufraedistofnun til yfirferdar.

pann 15. Mai 2025 barst bréf med vidbrogdum Ni sem EM Orka var bedin um ad svara.
Til ad bregdast vid efni bréfsins akvad EM Orka ad leita sérfraedialits eftirfarandi adila:

o Nattarustofa Vestfjarda.
NAVE setti stadsetningargdgnin inn i aflugslikan SNH og fann aflugsahaettu med
uppfaerdum aflugsstudli Ni.

e John Murphy - Vinnur hja Malachy Walsh and Partners og skipulagdi fuglarannsoknir
a Garpsdalsfjalli.
John ritadi alit & pvi af hverju ernir saektu i dali og gil neerri Garpsdalsfjalli.

¢ Alan Fielding - Medal annars medlimur i Sérfraedinganefnd visindaradgjafarnefndar
SNH 2013-2021 (Scottish Natural Heritage Scientific Advisory Committee Experts
Panel 2013-2021)
Alan smidadi likan fyrir busvaedanotkun hafarna 4 islandi ut fra stadsetningar
gbégnunum, svokallad Species Distribution Model (SDM) eda tegundardreifingarlikan.
Alan ritadi einnig alit um af hverju ernir seekja i dali og gil naerri Garpsdalsfjalli.

o Dr. Matt Geary - Désent i natturuverndarliffraedi og hegdun dyra vid haskélann i
Chester.
Matt greindi peer taeknilausnir sem eru i bodi er varda sjalfvirka stédvun a spédum til
ad varna aflugi steerri fugla og notagildi peirra.
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1. Aflugshaetta hafarna

bann 9. oktdber 2024 fékk EM Orka afhent &Il stadsetningargdgn fra Ni fyrir arid 2023 til 1.
september 2024. bar med var EM Orka med i héndunum gogn allt fra upphafi maelinga 2019
til nyjustu gagna sem Ni haféi i héndunum fyrir sveedi sem spannar 40 km radius fra
Vindorkugardi i Garpsdal.

Til ad fa rétta mynd af ahrifum & haferni var umferd yfir fjallid sett inn i aflugslikan SNH (Scottish
National Heritage). Natturustofa Vestfjarda vann aflugshaettumatié en i pvi mati var midad vid
nidurstddur GPS gagna, par segir m.a.:

“Nidurstédur benda til pess ad a gagnaséfnunartimabilinu hafi fjorir ernir flogid yfir sveedid i
fiégur adskilin skipti. Af fiorum flugferum yfir svaedid var arekstrarhaettan litil til midlungs, par
sem heildarhzettan ad haférn yréi fyrir vindmyllu arekstri var 0,01 érn & éri. Oll flugin um svaedié
hafa liklega verid innan haedar vindmyllublads og voru farin utan vetrarmanada. Af 39 merktum
fuglum voru 177.787,9 km flug metnir, par af 4,47 km innan sveedisins’.” [1].

Nidurstédur GPS gagna gefa pannig til kynna ad eitt aflug hafarnar vid vindmyllu gaeti att sér
stad a 100 ara fresti.

Umsoégn Nattarufraedistofnunar islands

Natturufraedistofnun Islands segir ad: ,,niverandi Utreikningar & aflugshaettu fyrir haferni
byggja einungis a GPS merktum 6rnum og gera ekki rad fyrir 66rum fuglum i stofninum. Til
bess ad aflugsmat nai yfir arnarstofninn i heild sinni telur Nattarufraedistofnun naudsynlegt ad
endurreikna aflugsheettu ut fra aaetluéum fjélda hafarna a sveedinu. ba veeri aflugheetta fyrir
haferni buna GPS sendum (hér aaetlad sem 1 fugl a 100 ara fresti) margféldué med
svokdlludum aflugsstudli til ad meta aflugshaettu fyrir alla erni sem nyta sér svaedid, p.e. allir
ungfuglar i stofni sem og varpfuglar innan 10 km radiuss®.

Vié mat a aflugsheettu hafarna a tilteknu svaedi parf ad meta aflugsheettu fyrir fugla merkta
GPS sendum (sendafuglar) og yfirfeera pad a heildarfjélda fugla & svaedinu. begar
aflugshaetta fyrir sendafugla hefur verid azetlud parf pvi ad margfalda hana med aflugsstudli
sem er reiknadur ut fré gégnum & hverju svaedi fyrir sig. Islenski hafarnastofninn telur um 90
varppér. Fuglarnir verda kynproska og leita sér ad 66ali um 5 til 7 ara. Argangar aéur en pau
verda hluti af varpstofni (pre-varpstofn) eru pvi um 5 til 7 til vidbotar vid pekktan varpstofn
(~90 pdr). bessir fuglar haga sér &druvisi en varpfuglar, sem eru tryggir sinu ddali, og eru a
miklu flakki um mest allt landid. Siéan 2019 hafa verid settir GPS-sendar a dfleyga arnarunga
sem eru nu hluti af bessum hdpi.

Vid utreikninga a aflugsstudli er fyrst reiknadur fjéldi ungfugla an sendis fra timabilinu 2019 -
2024 sem eru a lifi dt fra nyjustu gégnum og gert er rad fyrir sému lifun a sendafuglum og
68rum fuglum fra pvi timabili:

Sendafuglarsanai

Lifandi ungfuglarén sendis — ( ¥ Ungfuglarén sendis )

Sendafuglaryea

L Nattarustofa Vestfjarda - Arekstrardhaettumat fyrir haferni vid vindorkugard i Garpsdal.
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bvi naest reiknum vid fjélda fugla a svaedinu sem samanstanda af sendafuglum, ungfuglum a
sendis og varpfuglum (ef varpodul eru innan 10 km). Hér gerum vid rad fyrir jafnri dreifingu
sendafugla og annarra um landid, p.e. ad hlutfall sendafugla & svaedinu sé jafnt hlutfalli
annarra fugla a sveedinu:

Fjéldi fuglainnan svedis —

Sendafugl@rinnan svedis _ . ~ .
( R * Lifandi ungfuglar, sendis) + Sendafuglarinpan svedis + Varpfuglar

Aflugsstudull faest svo med pvi ad margfalda aflugshaettu fyrir sendafugla pannig aé hun eigi
vid um alla fugla innan svaedis:

Fjoldi fuglainnan svesis

Aflugsstudull =
f g Sendafuglarinnan svadis

bessi studull er svo notadur til ad heimfeera aflugsheettu fyrir sendafugla a alla fugla sem
dvelja a fyrir fram skilgreindu svaedi med eftirfarandi utreikningum:

Aflugnena = Aflugmerxeir * Aflugsstudull

Natturufraedistofnun hefur tekid saman videigandi breytur fyrir Garpsdal til notkunar vid
ofangreinda utreikninga:

Sendafuglar lifandi = 35
Sendafuglar heild = 53
Ungfuglar an sendis = 199
Sendafuglar innan sveedis = 39°
Varpfuglar innan 10 km =2

Utkoman er aflugsstudull = 3,63

Vidbrégd EM Orku

Eins og fram kemur i umségn Natturufraedistofnunar islands gerir stofnunin kréfu um ad
tekid verdi tillit til alls arnarstofnsins vid utreikning aflugsahaettu, en ekki einungis maeldra
GPS fluga.

2 Fjoldi sendafugla sem hafdi farid um svaedid pegar nyjustu gdgn voru afhent framkveemdaadila. Midad er vid
40 km radius frd midju framkveemdasvaedis i Garpsdal. Athugid ad pessa tolu parf ad leidrétta i
umhverfismatsskyrslu.
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Pegar margfaldad hefur verid med aflugsstudli Ni er heetta & aflugi hafarnar & vindmyllur i
Garpsdal komin i mégulegt aflug a 28 ara fresti, sem svarar til 0,036 fugl/ari.

2. Motveegisadgerdir
Umsogn Nattarufraedistofnunar islands

Stefnt er ad pvi ad mala nedsta hluta turna med dékkum lit til bess ad lagmarka moégulegt aflug
rjupu. Natturufraedistofnun itrekar einnig mikilvaegi pess ad notast verdi vid taekni sem stoppar
spada ef stor fugl kemur naerri, einkum i ljosi nyjustu gagna um ferdir hafarna.

Vidbrégd EM Orku

Obeinar adferdir felast i gera vindmyllusvaedid minna adladandi fyrir tilteknar tegundir til ad
draga ur likum a ad fuglar noti svaedid yfirh6fud.

Annars vegar er bein vistkerfis breyting i kringum turbinurnar og hins vegar ad fjarleegja strax
hree sem steerri fuglar myndu annars saekja i.

Breyting & vistkerfi er mjog miki®d inngrip og myndi par ad auki ekki hafa mikil ahrif i Garpsdal.
Hins vegar gaeti voktun a hragjum rjupna a haanna tima mégulega dregid ur asaekni falka inn a
sveedio.

Sem métvaegi vid aflugi rjipna mun nedsti hluti turnanna vera maladur svartur en adrar adferdir
hafa borid arangur likt og ad mala einn spada svartan. Nidurstddur benda til ad slikt geti
minnkad aflug um 70%. [5]

Sjalfvirk stédvun felur i sér ad nyta annad hvort radar eda myndavélar til ad nema fugla i grennd
og stddva spadana sjalfvirkt.

Hugbunadur kerfanna byggir a gervigreind en par er einmitt hin laga tidni fluga yfir fjallid ordid
hamlandi.

,Oft purfa pessir reiknirit mikid6 magn af pjalfunargégnum til ad geta greint tegundir a
ahrifarikan hatt, helst & svipudum stad med svipudum umhverfisskilyréum. I [idsi pess hve fair
hvithafernir koma i nagrenni fyrirhugads svaedis geeti petta tekid téluverdan tima nema haegt
sé ad pjalfa gervigreindina a myndum af ratsjarmerkjum annars stadar fra.“ [5]

Einnig er vert ad athuga ad skyjahula og poka er algengari pvi heerra sem pu ferd og stendur
Garpsdalsfjall i ca. 500 m haed.

»Synileiki er hugsanlegt vandamal pbegar kemur ad kerfum sem véktud eru med myndavélum
og eins geeti solarstada og vedurskilyrdi haft ahrif’.“ [5]

Kerfin sem eru i bodi i dag er aetlad ad minnka daseettanlega mikid daudsfall sem er margfalt
heaerri en aaetladur fugladaudi mun vera i Garpsdal.

3 Dr Matthew Geary - Potential technological solutions to reduce collision risk for White-tailed Eagles
Haliaeetus albicilla at the proposed Garpsdalur windfarm
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Engin rék eru fyrir pvi ad bryn porf sé fyrir slika lausn. | vidauka er samantekt & algengustu
adferdum sem nyttar eru vid ad minnka aflug. Byggt a peim upplysingum sem og a
nidurstédum utreikninga a aflugsahaettu pa tekur EM Orka ekki undir pad ad nidurstédur gefi
til kynna ad mikilveegt sé ad ihuga teekni sem stoppar spada til ad draga ur aflugi. Slik teekni
er aetlud fyrir verkefni med margfalt meiri aflugshaettu en reiknud er fyrir Garpsdal, eda
jafnvel 6aseettanlegan fjdlda stadfestra fugladauda.

EM Orka utilokar hins vegar ekki ad nyta radar- eda myndavélalausnir sem byggja a
gervigreind til ad st6dva spada, en midad vid azetlada aflugsahaetta a 28 ara fresti er ekki tekid
undir pad ad pad sé mjog mikilveeg lausn. Pad er einmitt hin laga tidni flugs yfir svaedid sem
hamlar fullri virkni lausnarinnar en ef haegt er ad pjalfa hugbunadinn a stad par sem tidni sé
mun heerri keemi pessi lausn mégulega til greina.

Eins er ekki Utilokad ad mala einn spada svartan po er mikilvaegt ad itreka ad sjonraen ahrif af
sliku geetu vegid mun pyngra en avinningurinn.

EM Orka itrekar hins vegar ad ahrifarikasta forvérnin er vel igrundad svaedisval en pad er
einmitt astaeda pess ad moguleg aflugsaheetta er a 28 ara fresti.

»Val a stadsetningu er einn mikilvaegasti patturinn i ad draga ur aflugsheettu. Svaedi sem eru
god busveedi fyrir tiltekna tegund eru likleg til ad lada ad fleiri fuglahreyfingar sem eykur
haettuna a aflugi.” [5]

I Skotlandi voru svaedi sem voru sidur hentug fyrir gullérn dlikleg til ad lada ad sér erni og i
byskalandi var danartidni hafarnar vid vindmyllugarda haerri a sveedum par sem busvaedin voru
einnig god. Heuck o.fl. notudu svipadar breytur, svo sem haed yfir sjavarmali og gégn um
landpekju Corine, og i landfraedilikani hafarnarins sem Alan Fielding framleiddi til ad meta
busvaedishaefni fyrirhugads sveedis fyrir vindorkugardinn i Garpsdal. Petta likan bendir til pbess
aod haefni & pessum stad sé mjoqg litil og ad stadarval hér sé pegar liklegt til ad studla ad pvi ad
draga ur aflugsheettu.” [5]

2.1Forsendur fyrir sveedisvali

Pegar stadsetning ofan & Garpsdalsfjalli var valin var hegdunarmynstur og edli hafarnarins haft
i huga.

Busvaedi:

,Haférn lifir einkum & laglendi og adallega vié firur og firdi nordvestanvert & landinu. ... [
pessum firéum og adliggjandi tunum og délum verpa og naerast fuglar og fljuga um og veida
hentuga brad. Flugleidir sem syndar eru i v6ktudum gervihnattafylgdum fuglum a arunum 2019
til 2024, eru adallega af okynproska fuglum sem voru merktir & hreiérinu sem ungfuglar. ...
Svipadar rannsoknir a flugslodum dkynproska hafnarna hafa farid fram i Finnlandi. [Par] komust
peir einnig ad pvi ad GPS merktir ungfuglar hafa tilhneigingu til ad halda sig vid strandsvaedi
bar sem natturulegar feedutaekifeeri eru adgengileq allt arid, jafnvel a timum mikillar snjokomu
og frosts. ... Af beim flugleidum sem safnad hefur verid saman a 5 ara timabili sem lyst er, syna
flugleidir okynproska og nylega fleygra arna sem dreifast i margar attir & pessu svaedi a
Nordvesturlandi eins og buast ma vid. betta a vid hvar sem pessi teqund finnst i hluta Evropu
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eda & Islandi. Flugleidirnar syna fugla sem nyta sér dali til ad fljuga i gegnum, til ad komast i
adra firdi par sem faeda er helsta skotmarkid og hitta énnur afkvaemi varpandi arnar til ad para
sig vid & komandi arum. Sumir fuglar kanna vatnasveaedi a leidinni til bessara annarra fjarda og
beir komast fljott ad pvi ad margir af einangrudu stédum efst a fjéllum og hasléttum veita ekki
naegilega faedu eda skjol til ad halda uppi fullu Iifi, ... Vegna pessa og eins og vid er ad buast
er minni arnarvirkni skrad a halendinu en a laglendi. ... betta hlytur ad takmarka varp- og
veidimoéguleika fyrir haférn a Nordurlandi vestra vid pbessum haerri haedum.” [2]

Feeda og faeduheettir:
“Orninn veidir sér til matar og er adalbradin fyll sem hann tekur & flugi, sedarfugl tekur hann &
sjo og fiskur (hrognkelsi, laxfiskar) sem hann gripur vid yfirbord. Lundi og mafar eru einnig

teknir. Hann etur gjarnan hrae og reenir stundum eeti fra 6érum fuglum.”

[ https://fuglavefur.is/birdinfo.php?val=2&id=52 ]

Vedur og hegdun:

~Haférnum likar ekki vid ad fljuga i boku eda a dégum pegar mikill vindur er eda lélegt skyggni.
Storir ernir eins og pessir eiga pad til ad sitja pétt a jordinni vid pessar adstaedur par sem peir
geta ekki stjornad sér mjog vel. Hafernir eins og meirihluti pessarar fjélskyldu hafa einstaklega
goda sjon med 20/20 sjon til ad veida brad. Med slikri sjon geta peir audveldlega borid kennsl
a og leyft peim ad fordast turbinubléd a hreyfingu med blikkandi vidvérunarljdsi a vélarhusi til
ad adstoda fugla vid ad koma auga a vindmyllurnar vié léleg birtuskilyrdi, jafnvel unga
Oproskada fugla.” [2]

Lega landsins og adsteedur uppi & Garpsdalsfjalli gefa til kynna ad pad sé ekkert uppi a
Garpsdalsfjalli sem trekkir erni ad enda greindust engir ernir innan marka vindorkugardésins,
hvorki fra sjonholsmeelingum né GPS meelingum, fra upphafi meelinga 2019 til loka ars 2022.
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2.2 Busvaedishaefislikan

Til ad skilja betur asteedur mismunar i notkun milli dala i grennd og fjallstoppsins var
busveedisheefislikan (Habitat suitability model) smiéaé sem ber saman stadsetningargogn vid
DEM20m landupplysingakort fr4 Landmaelingum Islands.

Breyturnar sem busvaedishaefislikanid tok til greina voru: Halli, stefna, fjarleegd fra strandlinu,
hryfisstudull Riley, hryggir og fjarleegd fra hryggjum og ad lokum Corine landflokkun. Ad lokum
er O6llum svaedum gefinn svokalladur preference index (PI) eda valvisir a skalanum 1 - 10.

Vid greiningu gagnanna sést vel ad ernir hafa mikla tilhneigingu til ad seekja i vissar adstaedur.

e Ernir syndu yfirgnaefandi asokn i laglendi umfram svaedi yfir sjavarmali. bratt fyrir ad
stor hluti svaedisins liggi hatt yfir sjavarmali er litil sem engin asokn i pau svaedi.

e Ernir kusu ad halda sig mjog neerri strandlinu. Gégnin voru takmdrkud vid pa punkta
sem meeldust yfir landi en ekki sjo pannig ad fjarlaegdir i ofangreindri téflu syna hversu
oviljugir fuglarnir eru til ad ferdast inn i land fra strandlinu. Yfirlitskort syna ad ernirnir
saekja mjog mikid ut & haf naerri strandlinu.

e Ernir kjésa einnig ad halda sig fjarri hryggjum og fjallsbrianum.

o bratt fyrir ad yfirgnaefandi hluti landsvaedisins séu heidar pa saekja ernir umfram allt i
leirur en fordast litt gréin svaedi.

Busvaedishaefislikanid er ad lokum buid pannig til ad landakorti er skipt nidur i 1x1 metra
mdskva.

Pegar hver mdskvi er litadur eftir pvi Pl gildi sem honum var uthlutad kemur i ljés kort sem
synir hvar kjorsvaedi arna er ad finna.
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Figure 1: Vidauki[3] - Figure 15. Distribution of the 10 SPI quantiles (above) plus with all satellite tracking records.

Nidurstodur koma ekki a évart pegar tillit er tekid til feeduvals hafarna.
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,A sumrin veida fullorénir fuglar fisk, unga gaesir og adra algenga villifugla og hvers kyns dauda
sela- eda sjavarhvalahree sem skoludust upp medfram stréndinni. A fartimabili pegar
bleikgeesir eda grageesir, sem reekta a stabnum, safnast saman [ sameiginlegum
fiblskylduhdpum a hefébundnum 6krum vidsvegar um dalina, sem leida af pessum firéum,
sem gerir pad ad verkum ad ernir geta tint geesir, sérstaklega ad heimsaekja hageesir a leid fra
varpstéévum & Graenlandi til yfirvetrarsvaeda i Bretlandi og Irlandi. Ernir geta einnig tint
krabbadyr og lindyr medfram strandlengjum a timum litillar fugla eda spendyra, énnur astaeda
bess ad fuglar halda sig adallega vid strandsvaedi a sumrin, en sérstaklega a veturna par sem
islausar strendur veita ranfuglum og érnum faedi.” [2]
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Figure 2: Vidauki[3] - Figure 17. 500 m turbine buffer in relation to the WET landscape with tag records.

Af einhverri astaedu virdast hafernir 4 islandi fordast fiallstoppa og ef peir purfa ad fljtiga fra
stréndinni gera peir pad um dali sem er bersynilegt pegar baedi busvaedishaefislikan af
landsvaedi og hitamynd af umferd eru skodud.

“There are significant White-tailed Eagle movements close to Garpsdalur mountain but the fact
that the main routes are through valleys, and Garpsdalur windfarm is on a mountain/ridge,
immediately reduces the potential for a collision.” [4]

Su umferd sem liggur naerri Garpsdalsfjalli er edlileg. Stadsetning vindorkugardsins uppi a fjalli
dregur pannig ur haettu a aflugi hafarna.
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3. Voktun
Umsdgn Ni

Verdi ur framkvaemdinni er mikilvaegt ad sett verdi upp markviss voktunaraaetlun fyrir fugla
og grodurfar a rekstrartima i samradi vid sérfraedinga. Vindorkugardar myndu teljast til
algjorrar nylundu i islensku umhverfi og pad eru ymsir ovissupaettir sem parfnast rannsokna.
Hafa ber i huga ad miklar skekkjur geta fylgt rannsoknum a aflugi sem byggja a hreeleit i
kringum mannvirkin og parf ad leitast vid ad lagmarka peer skekkjur.

Vidbrégd EM Orku

Eins og kynnt var fyrir Ni i névember 2019 mun véktun fylgja BACI meginreglunni (Before —
After — Control — Impact).

Fyrir framkveemdir mun EM orka framkvaema grunnastandskénnun (baseline) til ad stadfesta
ad engar breytingar hafi ordid a peim adstaedum sem meeldar voru.

Medan a framkveemdum stendur framkvaemir sérskipadur umhverfisfulltrii a stadnum
itrekad? umhverfisvéktunarmat.

A rekstrarstigi mun EM Orka halda afram med astandskannanir. Skilvirkast er ad framkveema
paer yfir 5 ara timabil til ad meta ahrif og stadfesta nidurstddur framkveemda og
forframkvaemda. Nidurstddum verdur avallt deilt med dllum hagadilum.

Eftirlit med busvaedum

Voktun busvaeda verdur framkvaemd med fastpunktaljosmyndun a véldum urtakssvaedum.

Voktunaraeetlunin naer til framkveemdatima og til vidbotar (ad lagmarki) ar 1, 2, 3, 5, 7, 10, 15,
20, 25 og 30 eftir ad byggingartima lykur. Grunnkannanir (Baseline surveys) eru til fyrir allt
sveedid og peim verdur beett vid stadfestingarkannanir sem lokid er a byggingarstigi.

Voktun a fyrstu arum adgerdastigsins verdur sérstaklega mikilvaeg til ad meta arangur
stjornunaradgerda og na hagstaedri natturuverndarstédu. Ef adgerdir eru ekki taldar skila
arangri hvad vardar markmid um hagstaeda natturuverndarstédu parf ad gripa til urbéta.

Eftirlit med fuglum fyrir framkvaemdir

Varpmeelingar fyrir byggingu munu fara fram a hentugum busvaedum fyrir lykiltegundir til ad
akvarda varpstodu, sem geeti ordid fyrir truflun a framkveemdastigi.

Eftirlit med fuglum eftir framkveemdir

Voktunarazetlun eftir framkveemdir mun fela i sér hreeleit til ad fylgjast med aflugstioni, VP-
kannanir til ad adstoda vid tulkun nidurstada hraeleitanna og ymsar kannanir til ad meta ahrif
tilfaerslu. Hénnun voktunaraaetlunarinnar verdur byggd a leidbeiningum SNH um adferdir vid
voktun fuglastofna i vindorkuverum a landi (SNH, 2009).

Utsynisstadakannanirnar eda VP-kannanir munu fara fram samhlida hraeleitunum.

Adrar kannanir munu fara fram med haefilegu millibili til ad na yfir byggingar- og rekstrartimabil
(td.ar1,2,3,5, 10 og 15).
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4. Falkar og rjupur
Umsdgn Ni

Einnig skal bent a ad faekkun i stofni falka hefur verid mjég mikil seinustu ar. Vegna pessa er
falkinn nu listadur sem tegund i heettu (EN) a uppfaeréum valista fyrir fugla.

| ljési bessarar miklu faekkunar félka og peirrar stadreyndar ad vindmyllur geta ordid falkum
ad grandi, pa hvetur Nattdrufreedistofnun til bess ad hugad verdi betur ad hlutskipti falka vid
mat a umhverfisahrifum vindorkuvera. Med pessu er att vid ad rannsakad verdi hversu mérg
falkaddul eru innan ahrifasvaeda fyrirhugadra vindorkuvera og ad abud a pessum odulum
verdi metin og voktud til lengri tima verdi vindorkugardur reistur. Jafnframt telur
Nattdrufraedistofnun mikilveegt ad rannsaka ferdir falka og faedudflunarsvaedi peirra og
hvernig peir nyta loftrymid a sinum ferdalbgum. Midad vid fyrirliggjandi bekkingu, pa seekja
falkar reglulega allt upp i 30 til 40 km fra 6dali eftir brad til ad bera heim i hreidur.

Vidbrégd EM Orku
Anrif & falka eru rannsékud i umhverfismati sem hluti af flugferla rannsékn Natturfraedistofu

Austurlands. Azetlud &flugstidni falka er & bilinu 0,003 (+ 0,001) — 0,014 (+ 0,004) &flug 4 ari.
Petta samsvarar pvi ad falki geti ordid fyrir spada a 72 ara fresti.

Pad er ekkert sem gefur til kynna ad vindorkugardurinn muni hafa neikvaed ahrif a
falkastofninn né ad fara purfi i frekari rannsoknir.

Til ad minnka aflug rjupna mun nedsti hluti turnsins verda maladur svartur. bad hefur synt sig
ad petta geti minnkad rjupna aflug um 48%. (https://pubmed.ncbi.nim.nih.gov/32607 182/)

Par ad auki verdur sem hluti af BACI voktun hreeathuganir sérstaklega auknar i oktober
pegar mest er af rjupu. Pad mun draga enn ur haettu a aflugi falka.

5. Neeturflug
Umsdgn Ni

Hér er visad i frodlega samantektarskyrslu & rannsoknum a ahrifum vindorkuvera & fugla og
ledurblékur. Hins vegar a tilvitnunin hér fyrir ofan vid um rannsdkn a farhegdun sjoéfugla
(einkum aedarfugls) og ahrifum vindmylla a hafi par & og pvi eiga nidurstédur hennar
augljoslega ekki vid hér.

Likt og fram kemur i ofangreindri skyrslu, eru margir paettir sem hafa ahrif & aflugsheettu, s.s.
um hvada tegund er ad raeda, vedurfar og stadsetning vindmylla. ba hafa ratsjarmaelingar
hérlendis i tengslum vid énnur fyrirhugud vindorkuver synt ad pad getur verid mikil umferd
aod nottu til a fartima.

Vidbrégd EM Orku

i skyrslu Nattarustofu Austurlands “Fuglalif & Hrauni vid Garpsdal og neersvaeéum
Rannsoéknir vegna fyrirhugads vindmyllugards” segir:
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“Vaentanleg aflugstiéni var reiknud ut fra aflugsaheettu, maeldrar umferdar fugla um svaedid,
vaentanlegrar foréunar og virknitima vindmylla, fyrir 8 aherslutegundir. Vegna dvissupatta var
likanid keyrt fyrir mismunandi forsendur hvad vardar umferd ad naeturlagi (25 og 100%) og
utmork sjonsvids (1 og 2 km).”

Vid utreikning a aflugshaettu var gert rad fyrir sému virkni og var ad degi til vid utreikning
aflugshaettu allra tegunda.

6. Vantar tilvisun i grein

Umsdgn Ni

“Her vantar tilvisun i heimild en varast ber ad yfirfaera nidurstédur erlendra rannsokna yfir a
adstaedur hér a landi bar sem ymsir staBbundnir peettir sem geta haft ahrif a haettu a aflugi. ba
kemur ekki fram hvort parna hafi eingéngu verid um ad reeda varpfugla eda lika ungfugla.”
Vidbrégd EM Orku

Umreaedd heimild sem gleymdist ad tilgreina var doktors ritgerd Espen Lie Dahl fra Norwegian

University of Science and Technology:
https://ntnuopen.ntnu.no/ntnu-xmlui/handle/11250/245556

Hér er tilvitnun i ritgerdina i vidtali vid Espen:
https://norwegianscitechnews.com/2014/11/five-kilometres-between-life-and-death/

Rannsoéknin nadi til beedi varp og ungfugla en studdist ekki vid GPS gdgn eins og Ni
rannsakar.

Nidurstddur gefa til kynna lifveenleika fugla midad vid fjarleegd hreidurs fra vindmyllu en pa er
vert ad skoda afstddu framfvaemdarsveedis fra nalaegasta hreidri.

»,Nalaegasta arnarhreidur vid hid fyrirhugada vindorkuver er i um pad bil 7,6 km fjarlaegd. betta
er naegjanleg fjarlaegd til ad trufla ekki varpdrn i Gilsfirdi og vidar.” [2]

.bessi fjarlaegd er atta sinnum staerri en steersta svigrum sem Goodship and Furnace (2022)
meelir med i Skotlandi.” [4]

Einnig verdur ad taka til greina ad meira en 500 metra haedarmunur er & milli vindorkugardsins
og hreidursins.

7. Birting flugferla i skyrslu NAVE.

Umsoégn Ni

Natturufraedistofnun gerir athugasemd vid birtingu korts med flugferlum.
Vidbrégd EM Orku

A peirri mynd sem Ni gerir athugasemd vié er flug 39 fugla yfir 6 ara timabil en Ni gerir
athugasemd um ad audveldlega sé haegt ad greina 686l hafarna ut fra myndinni.

12
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Pann 28. juli 2020 gaf Kristinn Haukur Skarphédinsson leyfi fyrir eftirfarandi mynd til birtingar
i umhverfismatsskyrslu & grundvelli pess ad ekki veeri haegt ad greina hreidurstaedi ut fra
dreifingu gagna. bessi mynd syndi eingdngu flug tveggja fugla yfir eins ars timabil.

N
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EM Orka gengst vié kréfu Ni og umraedd mynd mun eingdngu syna stadsetningar en ekki ferla
i uppfaerdri skyrslu NAVE.
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8. Samantekt

o Natturufraedistofnun gaf upp leidréttingarstudul vid fyrri aflugsnidurstédur sem myndi par
med taka tillit til allra arna & Islandi.
begar leidréttingarstudullinn hefur verid tekin til greina pa er aflugsahzetta hafarna
0,036 fugl/ari fyrir Vindmyllugard i Garpsdal.

o Nattarufraedistofnun itrekadi mikilvaegi teekni sem stddvar spadana til ad koma i veg fyrir
aflug.
EM Orka leggur aherslu a ad aflugsahzetta, jafnvel med leidréttingarstudlinum, sé
undir azetlad eitt aflugi & liftima vindmyllugardsins.

Sveedisval til ad minnka aflug er mun ahrifarikara en taeknilausnir til ad stodva spada
begar a reynir. Nidurstodur busvaedislikans benda til ad forsendur sem urdu til pess
ad Garpsdalur vard fyrir valinu séu réttar.

EM Orka mun ihuga ad mala einn spada svartann, en aaetlud aflugsaheetta eins
fugls & 28 ara fresti réttleetir ekki frekari ihlutun.

o Natturufraedistofnun itrekadi mikilvaegi eftirlits med framkvaemdum og rekstri.
petta er i samraemi vid dzetlun EM Orku um eftirlit byggt & BACI meginreglunni
(Before — After — Control — Impact) eins og hdn var kynnt fyrir Nattarufraedistofnun
arid 2019.

o Natturufraedistofnun hvetur til pess ad almennt verdi hugad betur ad hlutskiptum falka i
umhverfismétum vindorkuvera.
betta hefur pegar verid gert i fuglarannsoknarskyrslu og nidurstadan er aflugsheetta
upp a 0,014 ( 0,004) falkaaflug a ari fyrir allan vindmyllugardinn.

e Natturufraedistofnun bendir EM Orku & ad rannsoknir gefi til kynna ad flug fugla geeti
verid jafn mikid ad nottu sem ad degi til.
Aflugsheettulikani® gerir ni pegar rad fyrir ad flug ad néttu séu jofn pvi sem sést
ad degi til. Pad er pvi ekki porf & ad taka petta frekar til greina.

. Néttﬁryfraeaistofnun oskadi eftirtilvisun i heimild.
Ur pvi hefur verid baett.

o Natturufraedistofnun dskadi eftir ad kort med flugleidum yrai fjarlaegt Ur fyrri skyrslu NAVE

vegna heettu a ad haegt yrdi ad greina stadsetningu hreidra.
Ur pvi hefur verid baett.
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9. Vidaukar

e [1] Natturustofa Vestfjarda - Arekstrarahaettumat fyrir haferni vié vindorkugar® i
Garpsdal.

e [2] John Murphy - White-tailed eagle movements in the Garpsdalur Region of North-
west Iceland

¢ [3] Alan Fielding - Developing a model of habitat use by White-tailed eagles in Iceland

e [4] Alan Fielding - Expert opinion on the likely impact of a proposed wind farm at
Garpsdalur on White-tailed Eagles

e [5] Dr Matthew Geary - Potential technological solutions to reduce collision risk for

White-tailed Eagles Haliaeetus albicilla at the proposed Garpsdalur windfarm

Rikardur Orn Ragnarsson
Verkefnastjori yfir Vindorkugardi i Garpsdal.
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Vidauki 1
Natturustofa Vestfjarda

Arekstrarahaettumat fyrir haferni vid vindorkugard i Garpsdal
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Petta minnisblad er ad beidni EM Orku par sem Natturustofa Vestfjarda hefur verid bedin um ad
nota hreyfigdgn til ad kanna haettu a arekstri hafornsins (Haliaeetus albicilla) vid vindmyllur i 1.
afanga fyrirhugads Garpsdalslundar.

Eftirfarandi skyrsla byggir a ferdagégnum sem s6fnud voru 4 timabilinu september 2021 til dgust
2024 ur GPS meaelitaekjum sem Kristinn Hauki Skarphédinsson og samstarfsfélk hans vid
Natturufraedistofnun komu fyrir @ 39 haférnum. Einstaklingarnir sem merktir eru eru hluti af
stofn 180 einstaklinga sem nyta busvaedi milli Faxafléa og Hunafléa. Malingarnar veita
upplysingar um tima, stadsetningu, hrada, stefnu, loftprysting, hitastig, fjdlda
gervihnattatenginga, vegalengd frd sidustu maelingu og haed sem skrad er vid hverja
stefnubreytingu sem GPS greinir.

Nidurstodur benda til pess ad a gagnasofnunartimabilinu hafi fjérir ernir flogid yfir svaedid i fjogur
adskilin skipti. Af fjorum flugferdum yfir svaedid var arekstrarhaettan litil til midlungs, par sem
heildarhaettan ad haférn yrdi fyrir vindmyllu drekstri var 0,01 6rn & ari. Oll flugin um svaedid hafa
liklega verid innan haedar vindmyllublads og voru farin utan vetrarmanada.

Arekstrarhaetta sem myndud er Ut fra pessum gégnum hefur sidan verid sett inn i jofnu sem
Natturufraedistofnun lagdi til, sem gerir kleift ad taka med i reikninginn dmerkta og unga
einstaklinga med arekstrarstudlinum 3,63.

AJ lokum ma segja ad heaettan & ad vindmylla rekist a erni & pessum stad sé 0,036 ernir a ari, sem
er besta matid midad vid pau gdgn sem fyrirliggjandi eru. Petta ma jafngilda 3,6% likum a hverju
ari, sem sidan ma margfalda med fjélda ara sem vindmyllugardurinn kann ad vera i rekstri.

Aoferoir

Til ad bua til hoggahaettumat voru gogn um flughaed, stefnu og hrada tekin Ur gagnapunktum
naest stadnum og sett i Band Collision Risk Model (Band, 2024). Um er ad raeda 2 hluta Utreikning
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sem er hannadur til ad maela haettuna 4 ahrifum 4 fugla sem fljiga i gegnum fyrirhugad
vindorkuver. Handvirkar athuganir med sjénarhornskonnunum eda snidtalningum eru stadladar
adferdir vid gagnadflun i pessu likani en einnig er haegt er framkvaema pennan uUtreikning med

GPS gognum. Nafn, audkenni merkisins og greiningartima ma sja i toflu eitt, flugleidirnar ma sja a
mynd 1.

Thel:Gagnapunkt aaf niglsatdtiumarti 84 mer ktra erna sem hafa fogi o yfr

Timi Orn Merki nr.
14/06/2023 15:00 Gleri 7311
08/05/2024 14:30 Krskur 7111
30/06/2024 11:01 Ernir 3976
16/07/2024 19:05 Garpur 7308

My ndFl ufg ahadgha s.vaedi o

Fyrsta skrefid felur i sér Utreikning & areksturshaettu fyrir einstakar ferdir um svaedid, en par er
tekid er tillit til upplysinga um fyrirhugadan vindgard, staerd og hrada fuglsins og hvort hann hafi
verid ad blakta eda svifa (hvort fuglinn er ad blakta eda ekki hefur ahrif & pversnid fuglsins i
gegnum snuningssvaedid, sem hefur einnig ahrif & likur hans a ad verda fyrir hoggi). Einnig er
innifalinn timalengd voktunar 4 svaedinu sem Natturustofa Nordausturlands stdd fyrir @ arunum
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2019 til 2021 (Halfdan H Helgason, 2023). Lengd voktunartima peirra og lengd flug merktar arna
yfir sveedinu var sameinud og notud sem breyta fyrir "lengd voktunar a stadnum" i formulunni.

Gogn um vindatt og hrada voru fengin fra Vedurstofustdd a Gillastadamelum og sameinud
flugleidum arnanna til ad finna adflugsstefnu ad vindmyllunum. Vegna pess ad vid getum ekki
sagt til um hvort fuglinn var ad blakta eda svifa reiknum vid baedi gildin hér. Formulan fyrir
Utreikning & hversu margir ernir eru liklegir til ad fluga yfir sveedid 4 hverju ari er eins og hér
segir:

Ntransects=(Tobs/Tmon*Avis) *Prisk *Arisk *Tactive *(Vr/Vw)/Ttransit

Seinni hluti Utreikningsins tekur nidurstodu arekstursheaettu fyrir hvert flug til ad gera mat a pvi
hversu margir fuglar geetu ordid fyrir 4 ari. Pad tekur tillit til pess hversu margir fuglar eru liklegir
til ad fljuga i gegnum snuningssvaedid a hverju ari og likurnar a@ pvi ad fugli takist ekki ad fordast
haettu. Formulan fyrir heildarhaettu 4 arekstrum fugla er synd hér ad nedan:

Number of Dbirds colliding per annum= number fy
being hit by rotor

Fioldi fugla sem flugu i gegnum snuningssvaedid var reiknadur med upplysingum fra GPS
meelingargdgnum. Til ad dkvarda fjdlda ferda um svaedid var lengd voktunar borin saman vid
bann tima sem fuglarnir dvoldu a stadnum, auk pess sem buast maetti vid ad fuglarnir veeru til
stadar. Hlutfall flugferda innan [60rétta haettusvaedisins og flughradi var einnig tekid til greina vid
bennan Utreikning.

Likurnar a pvi ad fugl verdi fyrir sniningsbladi eru reiknadar Ut i lokahluta greiningarinnar. bessar
likur eru byggdar 4 May R (2011) par sem lagt er til, byggt & gervihnattafjarmaelingum, ad 95%
erna muni fordast haettusvaedid. Formulan fyrir pennan utreikning er sem hér segir:

Avoi dancea®Rtaua&l =cdllisions [/ (number of birds
probability)

Ni dur stoour

GPS mealingar benda til pess ad 4 einstaklingar hafi flogid yfir sveedid i fjogur adskilin skipti (tafla
2). Nidurstddur Utreiknings a arekstrarlikum benda til pess ad pessir einstaklingar hafi verid med
areksturshaettu 4 bilinu 0,066 til 0,203 & svifi og dreksturshaettu a bilinu 0,07-0,203 & flakki, sem
bendir til pess ad | pessum flugferdum hafi likur & arekstri veridé 6-20%.

Taf drzkstrarhetta leidir til tilvika par sem ernir fugu um s
skraou fugi

Orn Arekstrarheaeta viicArekstr ablh@kwan vi &
Gleri 0.145 0.138
Krskur 0.203 0.203
Ernir 0.066 0.07

Garpur 0.116 0.117
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Nidurstodur ahaettumats benda til pess ad liklegt sé ad 0,01 erni verdi fyrir hdggi a hverju ari
(tafla 3). Hins vegar verdur ad hafa i huga ad Utreikningar a ahrifadhaettu (arekstrum a ari) sem

settir eru fram hér ad ofan taka ekki tillit til gagna fra dmerktum einstaklingum (141 af 180) og ad
gogn fra adeins 4 af 39 merktum einstaklingum eru med i pessari greiningu.

T&BNi Ourstodour &adhettumats & ahri fum

Vid svifVibd 6kun
Arekstrarhaetta (Collisions perannum)  0.0100445771 0.0100066731

Umr &0 a

Ahzettumat er taeki til ad lysa dhaettunni sem stafar af fuglum & tilteknum stad. betta pydir ad
busveedanotkun og hegdun fuglanna a lifsleidinni er ekki hluti af Utreikningnum. Pad er krefjandi
ad spa fyrir um haettuna fyrir dmerkta fugla, pé peir deili bdsveedum er ekki vitad hvort allir eda
einhverjir séu nokkurn tima a svaedinu. Hins vegar eru 21,6% stofnsins merktir og 10,2% merkta
stofnsins flugu yfir svaedid a timabilinu september 2021 til agust 2024. b.a.l., geetu mogulega
18.46 merktir og dmerktir ernir hugsanlega flogid yfir sveedid 4 3 ara timabili, eda 6 flug 4 ari.

Farleidir erna eru synd d mynd 2. bar sést ad fuglarnir eru greinilega ad nota dalina sitt hvoru
megin vid athafnarsveedid til ad ferdast 4 milli Breidafjardar og Steingrimsfjardar. Tilvikin par sem
fuglarnir koma inn & svaedid geetu mogulega verid vegna pess ad peir skipta fra einni flugleid til
annarrar, kannski eftir vindatt.

[ fyrsta stigi Utreikningsins var reiknud arekstrarhaetta fyrir svaedid. betta lysti adeins skradum
tilvikum par sem ernirnir flugu um svaedid. Seinni hluti Utreikningsins tekur pessa toélu og reiknar
bzer upp i dzetlada umferd yfir heilt ar af skradum athugunum. Til ad skilgreina dzetlada umferd
barf ad maela timann sem merktir ernir fluga i gegnum sveedid og pann tima sem athugendur
hafa eytt @ stadnum i leit ad fuglum. betta pydir ad pratt fyrir ad fylgst var med flugleid 39 arna
samfellt i nokkur ar, var adeins haegt ad nota timann sem ernirnir eyddu a stadnum { petta
ahaettumat.

Eins og lyst er i grein fra May 2011, er geta hafarna til ad fordast arekstri had fjdlda patta, par a
medal snuningshrada vindmillanna. May (2011) bendir & ad jafnvel pegar vindmillur eru
kyrrstaedar na hogglikurnar aldrei nulli, heldur haldast undir 20% med snuningshrada yfir 1
snuning a 3. sekundu fresti (May R, 2011).

Nidurstodur dhaettumats syna ad likurnar a pvi ad fugl komist inn 4 svaedid og verdi sidan fyrir

vindmyllubladi eru tiltolulega litlar. Nidurstodur eins og 0,01 fugl & ari eru pé ekki samlagdar, p.e.

ad pad ma endilega blastvidpviad1 0 % | i kur & &ar at ugfugoygidedn® % | i k u
(0,01*10=0,1 0g 0,01*100=1).

Nidurstodur benda hins vegar til pess ad petta sé ekki svaedi sem fuglarnir nota oft, eins og sja

ma a mynd 2.

Hitakortid byggir & sdbmu hreyfigdgnum og hrau GPS-gognin sem synd eru @ mynd 2, en med
hitakorti er betur haegt ad sja pau busvaedi sem oftast eru notud. Eins og sést & myndinni eru
eyjar og strandsvaedi Breidafjardar oftast nytt, dsamt nokkrum dolum.
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White-tailed Eagle movements in the Garpsdalur Region of North-west Iceland

John N Murphy

Lead Ornithologist with the EMPower, Garpsdalur Wind Farm Project & Senior Ornithologist & Manager of Irish Ornithological Survey
Group (I0SG).

In a further information request, with regard to documented movements of White-tailed Eagles Haliaeetus
albicilla in the Gilsfjérour, and the surrounding region for the proposed Garpsdalur Wind Farm site location.

In order to satisfy the two main concerns as outlined in the further information request;

1. The air traffic of GPS tracked White-tailed eagles Haliaeetus albicilla and movements close to and
over the proposed Garpsdalur Wind Farm (four individual birds on the site).

2. Dense eagle nest sites nearby and considerable eagle traffic along the edges of Garpsdalsfjall
Mountain.

The presence of a poorly sited wind farm can raise concerns for wildlife, including birds of prey. This was one
of the issues considered in advance of positioning this project in the Garpsdalsfjall Mountain range. As a highly
experienced bird surveyor of hundreds of wind farm projects and with over 45 years of ornithological studies
carried out since the mid 1970’s, | was requested to advise and look at setting up bird studies in this location
for the proposed Wind Farm project by EM Orka.

At the outset and in the original setup of these surveys (using the Scottish Natural Heritage 2017
methodology), In order to get a better picture and understanding of bird activities, | proposed that we not only
cover the avifauna on the original site, be we also considered and did our best to understand bird community
activity throughout this region. This included the White-tailed Eagle Haliaeetus albicilla and other common
bird species found in this localised area of northwest Iceland.

Areas covered to gather this additional information included Gilsfjordur (Vestfjardavegur, Tréllatunguvegur,
Djupvegur to Hélmavik) Innstrandavegur road to the north and Strandabyggd (where the Black Guillies nest)
and Kroksfjardarnes.

In an attempt to answer the above complex request on the movements of WTEs in this region, the following is
my interpretation of why birds are using the current recorded flight paths as seen in the GPS location data;

Icelandic White-tailed Eagles Haliaeetus albicilla live mainly in the lowlands and mainly around shorelines and
fjords in the north west of the country. Here there are up to 90 pairs nesting on suitable low lying island within
these fjords, where the majority of their food source is more readily available throughout the year. In these
fjords and adjacent fields and valleys, birds nest and feed, and fly around hunting suitable food prey. Flight
paths depicted in the monitored satellite tracked birds between the years of 2019 to 2024, are mainly of
immature birds that were tagged on the nest as pulli. The following information is my assessment of what the
flight paths of the satellite tagged eagles, are potentially doing once they dispersed from the nest sites. Some
of these flight paths are locations where adults also hunt their prey, to provide food for their juveniles,
whether they are still on the nest, or sitting around in locations on lowland fields and outcrops awaiting food
drops. We studied the flight paths of 39 individually tagged birds that traversed this region within a 40km
radius and hundreds of kilometres of movements surrounding the proposed Wind Farm project on the plateau
at Garpsdalsfjall Mountain.

Similar studies of flight paths of immature White-tailed Eagles Haliaeetus albicilla have taken place in Finland
(https://pmc.ncbi.nim.nih.gov/articles/PMC5055479/). Here they also found that satellite tagged juveniles
tend to stick to coastal regions where natural food sources are readily available throughout the year, even in
times of heavy snowfall and freezing conditions. This is a very similar picture in north-west Iceland where in




recent times global weather patterns have changed and freezing seas are less likely nowadays than they were
in past times.

In summer, adult birds would take fish, young juvenile geese and other common wildfowl and any dead seal or
marine cetacean carcasses washed up along the shore. During times of migration periods when Pink-footed
Geese Anser brachyrhynchus or locally breeding Greylag Geese Anser anser gather in communal family flocks
in traditional fields throughout the valleys, leading off these fjords, making it suitable for White-tailed Eagles
Haliaeetus albicilla to pick off geese, especially visiting Barnacle Geese Branta leucopsis heading from breeding
grounds in Greenland to overwintering grounds in Britain & Ireland. White-tailed Eagles Haliaeetus albicilla
can also pick crustaceans and mollusc along shorelines in times of low bird or mammal presence, another
reason why birds stick mainly to coastal locations in summer, but especially in winter where ice free shores
provide feeding for prey species and eagles.
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From the flight paths gathered over the 5 year period outlined, flight paths do depict immature and recently
fledged eagles dispersing in many directions in this region of north-west Iceland, as would be expected. This is
the case wherever this species is found in parts of Europe or Iceland. The flight paths show birds utilising
valleys to fly through, to reach other fjords where food is the main target and meeting other offspring of
nesting eagles to pair off with in future years. Some birds do explore bodies of water en-route to these other
fjords and they soon find that many of the isolated locations at the tops of mountains and plateaus, do not
provide enough food or shelter to sustain their full time existence, especially in winter months, where I’'m sure
a certain percentage of birds must perish naturally.

Likewise in late summer, when young eagles frequenting some of the lakes in upland regions of this mountain
range after fledging, natural food source like wildfowl and fish can often be lower in quantities, to that of
lowland habitats surrounding the plateaus and mountain tops. Rivers flowing through these mountains to the
north and south of the proposed wind farm hold Brown Trout Salmo trutta and Atlantic Salmon Salmo salar or



Salmon Par, which White-tailed Eagles Haliaeetus albicilla may occasionally catch while travelling these
systems. Most of the prey and small fish are probably eaten by Goosanders and other fish loving ducks, or
small hatching ducklings by foraging Lesser Black-backed Gulls Larus fuscus or Grey Herons Andrea cinearea.
The higher lakes would support native fish such as Arctic Char Salvelinus alpinus which are a deep water
species and probably eaten by Red-throated Diver Gavia stellata Great Northern Divers Gavia immer and
grebes, which breed in such isolated lakes. Successful hunting for eagles may be much more difficult at these
altitudes, but the lower down plains provide a greater supply and mix of food source. Due to this and as would
be expected, there is less eagle activity recorded in the highlands to that of the lowlands.

Icelandic mountain tops and lakes are bereft of trees unlike many areas of Fenno-Scandinavia and Britain or
Ireland. Lack of tree line around shorelines of these Fjords and lakeside, are more readily available in northern
and Western Europe. This must limit nesting and hunting options for sea eagles in north-west Iceland at these
higher altitudes. Very few of the lakes have islands large enough to sustain breeding pairs of eagles, another
reason why we see much more flight path activity in the seashore fjords and bays.

White-tailed Eagles Haliaeetus albicilla don’t like to fly in fog or days when there are high winds or poor
visibility. Large eagles like this tend to sit tight on the ground during these conditions as they cannot
manoeuvre very well. White-tailed Eagles Haliaeetus albicilla like the majority of this family have extremely
good eyesight with 20/20 vision for catching prey. With such vision they can easily identify and allow them to
avoid moving turbine blades with flashing beckons to assist in birds spotting them in poor light conditions,
even young immature birds. | oversee a large Wind Farm site in the west of Ireland with over 60 turbines,
where post construction monitoring is carried out to see do White-Tailed Eagles Haliaeetus albicilla collide
with large turbines. On this site we have a pair of White-tailed Eagles Haliaeetus albicilla nesting on the
western fringes of the wind farm that in a nest, on the island, within a small lake (approximately 3km away).
The young birds that fledge this nest regularly fly in and out of the wind farm. They often sit on rocks under
the turbines and completely and successfully avoid the blades. There was never a collision on this site of eagles
in a landscape similar to parts of north-west Iceland, but with greater mature tree line which they fly between.
The nearest White-tailed Eagle Haliaeetus albicilla nest site to our proposed wind farm is approximately 7.6km
away. This is sufficient distance as to not disturb any breeding eagles in Gilsfjordur and beyond.

As outlined in the beginning of this report, only four individuals came within or close to the site boundary in
two seasons of avifauna monitoring at the proposed Garspdalur Wind Farm Project Phase 1. This is a tiny per
cent of the overall population breeding on the island of Iceland and wind turbines on the top of this mountain
should not have any adverse effect on the overall White-tailed Eagle Haliaeetus albicilla population, whether
breeding or foraging for food. My conclusion is that the site at Garpsdalur would be the best location in this
region to construct such a green Energy project.
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Corine Land Cover (CLC)
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Corine Land Cover (CLC)
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Satellite tracking dat a

Satellite, twiatctkiimga da@vekm mpadivuisgdelufier gdb for mat
lineThata. were 979, 84T hrepori cid fdradm INérteagxtract
per tagroaradtrea i nto thaebllESNROsLbmmparij ees othhe tag
Tabl e 1. Tag identfcaton, number of records, frs

records.

tag ident records 1st record last record Days
7110 61,482 17/01/2020 12:00 01/05/2024 13:25 1,566
7111 97,985 28/01/2020 12:00 01/09/2024 16:00 1,678
7306 37,936 14/04/2020 12:10 25/04/2024 17:20 1,472
7307 87,402 24/04/2020 17:30 03/06/2024 14:15 1,501
7308 131,072 16/12/2020 00:00 14/08/2024 13:55 1,337
7309 24,340 07/02/2020 18:00 02/05/2024 19:45 1,546
7310 4,600 01/04/2020 10:00 27/07/2021 23:55 482
7311 72,446 24/10/2019 00:00 02/08/2024 21:05 1,744
201943 10,803 12/02/2021 06:52 01/09/2024 23:45 1,297
201944 27,579 11/09/2021 17:07 25/08/2024 15:28 1,079
201945 50,575 28/02/2021 14:37 29/07/2024 18:47 1,247
201946 13,214 24/03/2021 14:10 08/05/2024 13:13 1,141
213375 56,915 13/03/2022 16:55 01/09/2024 23:51 903
213376 54,139 24/10/2021 01:51 07/08/2024 10:49 1,018
213377 62,926 09/11/2021 00:11 01/09/2024 16:42 1,027
213378 14,611 25/04/2022 14:06 03/08/2023 00:35 465
213379 20,601 16/04/2022 08:09 01/09/2024 23:36 869
213380 15,624 06/02/2023 13:53 22/10/2023 19:34 258
213381 5,587 21/01/2022 13:08 26/08/2024 15:51 948
213382 4,647 02/11/2021 02:15 01/09/2024 10:49 1,034
213383 33,274 18/02/2022 22:22 15/04/2023 13:41 421
223971 15,786 18/04/2023 13:37 01/09/2024 23:48 502
223972 14,546 02/03/2023 15:32 17/08/2024 11:13 534
223974 550 29/12/2023 14:52 03/06/2024 05:55 157
223975 29,613 12/04/2023 15:29 01/09/2024 23:47 508
223976 2,566 27/04/2023 18:40 30/06/2024 15:01 430
223977 1,351 30/11/2022 12:43 23/07/2024 12:45 601
223979 6,246 04/04/2023 13:45 28/05/2024 18:47 420
223980 1,185 02/12/2022 12:40 07/08/2024 04:11 614
223981 900 27/03/2023 09:35 19/04/2024 15:03 389
234377 2,818 01/05/2024 14:41 01/09/2024 23:43 123
234379 3,163 20/02/2024 11:04 01/09/2024 10:09 194
234380 7,711 09/10/2023 16:36 01/09/2024 23:39 328
234381 419 02/02/2024 16:12 12/08/2024 14:08 192
234383 2,693 13/12/2023 15:05 01/09/2024 23:37 263
234385 2,496 01/01/2024 04:05 20/04/2024 18:04 110
234387 40 26/12/2023 13:35 22/04/2024 04:36 118
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Theaggatware split into model training and testng
training/testng rato. Th§g/03t0acg 6783upz98 @210f10r4 5 r ai ni ng
2 1 3 327153 327173 327193 328103 328233 927213 927253 927263 927394 327374 3 8 0

23432833438 tags). 6Bhi,slr2zalisnian g BH4&¢ v/e2fisn@ndecor d s .

However, the tme interval bet ween some records w
autocorrel atmnopdebl teansreduce t hiangdodiaeteat ane rper o b
sampled so that records were separated by at | ea

expl ai nedeti.nlRi2éOl2di)ng Addi tonal ly, as this is a 't
sea wereTbksl pdedess al so helped tonretheceaumbern
recdredswegesn. tTah 8B83e 0B@I @i ng rRandr 290 ,5Hadblteest recol

Tab2Neember of training records per tag

Records Records
Tag Training All % Tag Training All %
7110 4516 61,482 7.3 | 213383 424 33,274 1.3
7306 287 37,936 0.8 | 223971 108 15,786 0.7
7308 1427 131,072 1.1 | 223975 544 29,613 1.8
7309 301 24,340 1.2 | 223976 57 2,566 2.2
7311 287 72,446 0.4 | 223979 285 6,246 4.6
201945 9376 50,575  18.5 | 234377 19 2,818 0.7
213375 7450 56,915  13.1 | 234380 1560 7,711 20.2
213377 3076 62,926 4.9 | 234383 28 2,693 1.0
213379 2166 20,601  10.5 | 234385 1029 2,496  41.2
213380 146 15,624 0.9 All 33,086 637,120 5.2
The Model
Seven SPI raster i mages were summed (aspect, slo
CLC). There were 1,680 unique sums ranging from

with the majority h(avl¥lich el dwmad unmo dled! owa s5 0 od u c ¢
raw SPI 1sfumsnt(oFilg. quantl e cl assesd S5 h-olwish ,t0h0e0 pi x
di stri buton of the quantles and all tag records.

Fi gu4d eFrequency distribut onmsofeasppe raw sums of s
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Fi gu% eDi stri buton of the 10 SPI quantles (above)
bl ack bar is 10km.
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Tag records are not spread evenly through the 10
seenftegsently in the | ower values as these are
usef a habitaThéemataperton of | andscape in each
expect eeclfasrs gmamhda.l eThe pr oparnmuenhs loefs st atgh arne ctolr ed
|l andscape proportohGauodt Bahl gal ue of 9 (Fig.

There are only small di ferences between the trai
genartdlity for pretddicltendy evahgelres wahrigd el i kely to fy

Fi g6 eProportons of the | andscape and tag record
Tab3l eModel results: number of records (n); propo
tag records (cumytleagtvreg drnedc oarlflles ttiang iemicig SP I Quar
Training records Testing records All records

SPI Q10 n p cumulative n p cumulative n p cumulative

1 142 0.004 0.004 211 0.010 0.010 7,900 0.009 0.009

2 311 0.009 0.014 485 0.024 0.034 13,849 0.016 0.024

3 445 0.013 0.027 560 0.027 0.061 19,850 0.022 0.047

4 780 0.024 0.051 615 0.030 0.091 23,004 0.026 0.073

5 976 0.029 0.080 870 0.042 0.133 31,541 0.036 0.108

6 1,112 0.034 0.114 1,470 0.072 0.205 41,794 0.047 0.155

7 1,417 0.043 0.157 1,030 0.050 0.255 53,292 0.060 0.215

8 2,072 0.063 0.219 1,127 0.055 0.310 69,459 0.078 0.294

9 4,299 0.130 0.349 2,331 0.113 0.423 | 140,991 0.159 0.452

10 | 21,532 0.651 1.000 | 11,844 0.577 1.000 | 486,504 0.548 1.000
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The GET moeéel2a02F0i)eladipnogi hasqaahb0l e scale and a t
separate good from poor golden ea®l eshabinsader da
be poor gol den eagle habi-ft@tiwhcbadkedipgoedt gwi dier
eagle habitat. I f the same threshold is applied
the 6+ @.lf@&drs tahe :t r,ainoe8n/igt mecoes@nfOdreabldseandd

(Tadl

I f a | arger threshold of 9+ is used the proporto
is performing beter with thenmarldieri n0g 6d9a toad. tHmswe
stll predictng that 69% of tag records will be s
useful for identfying areatsaitlhad e«a@ll as bief pa owil re

constructed there.

It s recommended t hat the same 6+ threshold is
|

i
will correctly predict 90% of tag |l ocatons whil s
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An assessment of the proposed devel opment

Nor mally, when using the GET model to assess the
two parts to the assessment. The frstt pialred r el a
eagles as they do not apmdare taos 09 ldaw cteh es eseaameé nl @
second part i s more relevant and i mpobpesed qual
devel opment in the GET | andscape.

Fi.gsltvoabs0 0 m bufeprapowgdutovinadi ng i s i ndicatve |
tailed ewbkeeehabt hbaltsdeaarlkee nhiingghl i ght s i.ncTrheeasi ngl
proposed devel opment is in a block of wunsuitable
actvity faobpmewhewaglled lmemdunl i kely to create a si
|l oss probl em.

Fi gbfeS5Q@rriufmer in relatonwitbhthagWE@cbaddscape
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Al ttude
Altitude Landscape Used Pl SPI
20 0.067 0.543 8.065 374
40 0.035 0.092 2.635 122
60 0.034 0.052 1.521 71
80 0.031 0.041 1.307 61
100 0.031 0.039 1.257 58
120 0.031 0.033 1.055 49
140 0.032 0.022 0.690 32
160 0.034 0.023 0.683 32
180 0.036 0.022 0.621 29
200 0.036 0.018 0.496 23
220 0.041 0.017 0.408 19
240 0.038 0.012 0.316 15
260 0.035 0.017 0.482 22
280 0.033 0.018 0.536 25
300 0.033 0.008 0.244 11
320 0.034 0.007 0.215 10
340 0.032 0.004 0.131 6
360 0.031 0.005 0.154 7
380 0.032 0.003 0.089 4
400 0.035 0.009 0.250 12
420 0.035 0.006 0.175 8
440 0.035 0.004 0.121 6
460 0.037 0.002 0.053 2
480 0.037 0.002 0.045 2
500+ 0.143 0.003 0.019 1
Sl ope
Slope Landscape Used Pl PPI
5 0.451 0.461 1.022 58
10 0.281 0.165 0.586 33
15 0.122 0.124 1.017 58
20 0.060 0.096 1.620 92
25 0.035 0.060 1.682 96
30 0.024 0.041 1.694 96
35 0.016 0.018 1.117 63
40 0.007 0.016 2.182 124
45+ 0.003 0.019 6.682 380
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Aspect

Aspect Landscape Used Pl PPI
flat 0.018 0.043 2.411 217
N 0.039 0.028 0.723 65
NE 0.083 0.078 0.941 85
E 0.141 0.144 1.024 92
SE 0.171 0.117 0.681 61
S 0.109 0.08 0.736 66
SW 0.101 0.096 0.953 86
w 0.141 0.165 1.172 105
NW 0.149 0.19 1.279 115
N 0.048 0.058 1.196 108

Di sttatntwed a s t

Coast distancelkm
band Landscape Used Pl PPI

N

0.130 0.658  5.059 496

2 0.109 0.108  0.988 97
3 0.094 0.042  0.448 44
4 0.085 0.047 0.562 55
5 0.077 0.026  0.337 33
6 0.070  0.024  0.337 33
7 0.067 0.018 0.273 27
8 0.065 0.023  0.359 35
9 0.063  0.011 0.169 17
10 0.059 0.012  0.205 20
11 0.053 0.005 0.096 9
12 0.039 0.005 0.128 13
13 0.028 0.006 0.196 19
14 0.022 0.010 0.457 45
15 0.012 0.004  0.339 33
16 0.007 0.000 0.031 3
17 0.006  0.000 0.021 2
18 0.005 0.000 0.026 3
19 0.004 0.000 0.130 13
20 0.003 0.000 0.044 4
21 0.002 0.000 0.000 0
22 0.001 0.000  0.000 0
23 0.000 0.000 0.000 0
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Ri | Bggrr Raiug hinned@axa nt | e

RileyTRI10 Landscape Used Sl SSI
1 0.101 0.128 1.269 118
2 0.137 0.097 0.712 66
3 0.135 0.077 0.568 53
4 0.117 0.070 0.597 56
5 0.094 0.060 0.636 59
6 0.094 0.065 0.690 64
7 0.083 0.072 0.868 81
8 0.082 0.113 1.369 127
9 0.080 0.160 2.012 187

10 0.078 0.159 2.037 189

Di sttaarcied g e

Distance to aridge Landscape Used Sl SSI
50 0.180 0.101 0.560 12
100 0.051 0.043 0.848 19
150 0.062 0.045 0.724 16
200 0.052 0.055 1.047 23
250 0.063 0.064 1.017 23
300 0.045 0.033 0.732 16
350 0.041 0.033 0.812 18
400 0.043 0.036 0.835 19
450 0.039 0.028 0.713 16
500 0.035 0.033 0.924 21
550 0.027 0.027 1.005 22
600 0.024 0.024 1.019 23
650 0.027 0.030 1.104 25
700 0.021 0.018 0.853 19
750 0.020 0.019 0.941 21
800 0.015 0.015 0.958 21
850 0.016 0.013 0.831 19
900 0.013 0.011 0.818 18
950 0.013 0.011 0.863 19
1000 0.012 0.010 0.816 18
1050 0.010 0.009 0.937 21
1100 0.011  0.009 0.793 18
1150 0.009 0.006 0.676 15
1200 0.008 0.009 1.142 25
1250 0.009 0.008 0.978 22
1300 0.007 0.007 1.024 23
1350 0.007 0.005 0.760 17
1400 0.006 0.006 0.979 22
1450 0.006 0.008 1.344 30
1500 0.006 0.009 1.626 36
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Distance to aridge Landscape Used Sl SSI
1550 0.005 0.008 1.611 36
1600 0.005 0.008 1.478 33
1650 0.005 0.008 1.669 37
1700 0.005 0.004 0.951 21
1750 0.005 0.005 1.127 25
1800 0.004 0.007 1.815 40
1850 0.004 0.005 1.235 28
1900 0.003 0.004 1.264 28
1950 0.004 0.005 1.398 31
2000 0.003 0.006 1.900 42

2000+ 0.079 0.213 2.703 60

Corine Landcover (excluding sea)
CODE Landcover Landscape Used Sl SSI
112 Discontinuous urban fabric 0.0004 0.0000 0.000 0
142 Sport and leisure facilities 0.0002 0.0000 0.000 0
231 Pastures 0.0333 0.0520 1.562 81
311 Broad-leaved forest 0.0006 0.0004 0.746 38
321 Natural grasslands 0.0529 0.0844 1.596 82
322 Moors and heathland 0.6413 0.5165 0.805 42
324 Transitional woodland-shrub 0.0021 0.0010 0.476 25
331 Beaches - dunes - sands 0.0002 0.0000 0.158 8
332 Bare rocks 0.0270 0.0209 0.775 40
333 Sparsely vegetated areas 0.1435 0.0589 0.411 21
412 Peat bogs 0.0570 0.0565 0.992 51
421 Salt marshes 0.0001 0.0004 4.587 236
423 Intertidal flats 0.0293 0.2078 7.096 366
512 Water bodies 0.0051 0.0005 0.096 5
521 Coastal lagoons 0.0072 0.0007 0.096 5
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Expert opinion on the likely impact of a proposed wind farm at
Garpsdalur on White-tailed Eagles



Expert opinion on the likely impact of a proposed wind farm at Garpsdalur
on White-tailed Eagles

Alan Fielding BSc (Hons), MSc, PhD, FHEA, FLS
My Conclusion

The development of Garpsdalur windfarm, near to the popula®on of breeding White-tailed Eagles
in the Breidatordur’s +ord, would not have a measurable impact on breeding and dispersing
individuals from the local populagon.

Evidence supporéng my conclusion

| have extensive experience analysing eagle satellite tracking data. | am the curator for more than 12
million records from ~350 Golden Eagles and White-tailed Eagles in Scotland. | have published
extensively on what satellite tracking tells us about how Golden Eagles interact with turbines and
their general biology. | also have considerable experience of modelling White-tailed Eagle
populadons for both wind farm impact assessments and reintroducon programmes.

We developed a very successful model (Golden Eagle Topographic model, GET), using satellite
tracking data. The GET model predicts how Golden Eagles use topography (Fielding et al 2020). This
model is now used to guide both wind farm and tree plan®&ng schemes in Scotland and is part of the
NatureScot guidance to developers and foresters. The same techniques could be applied to White-
tailed Eagles and the data collected in the region around the Breidatordur’s +ord provides an ideal
opportunity to develop a similar model which could be useful for guiding poten6al development sites
and helping to avoid placing turbines in inappropriate locaons.

It is apparent from the GET model that Golden Eagles use topography to move across the landscape
and turbines even a few hundred meters from the preferred topography are unlikely to pose a risk to
Golden Eagles. Visual inspec6on of the White-tailed Eagle flight lines in the region around the
Breidatorour’s +ord suggest that White-tailed Eagles also use topography to move around the
landscape but their preferred routes are almost the opposite of those used by Golden Eagles.

There are significant White-tailed Eagle movements close to Garpsdalur mountain but the fact that
the main routes are through valleys, and Garpsdalur windfarm is on a mountain/ridge, immediately
reduces the poten®al for a collision.




There are only four flight lines passing over
Garpsdalur windfarm boundary and there is liZle
certainty that at least two passed through the
wind farm given the ©me and distance di erences
between the start and end points of the flights.

Even when a White-tailed Eagle flies through a
wind farm a collision is not inevitable. A par©cular
set of circumstances are required before a
collision occurs and, in Scotland, current guidance
suggests that only 5 out of every 100 flights
through a turbine’s swept radius (a much smaller
defini®on than the wind farm boundary) would
result in a collision.

Heatmaps, based on extensive satellite tracking of
dispersing White-tailed Eagles were provided to
me (see Appendix — Heatmaps 2020 to 2024). It is
only possible to draw broad conclusions from the heatmaps as | have no informaBon on the number
of birds, their ages, whether they had not yet leO their natal range or were they in a dispersal phase?
Also, it maZers if they are moving or rooséng at the ©&me of the record and, importantly, are they
during daylight (night ®me rooseng records produce clusters of records)? Nonetheless, three broad
conclusions can be drawn from the heatmaps.

1. The tag records of these non-breeding birds are very much associated with Breidatorour’s
Yord and there appears to be liZle acBvity, by these tracked birds, on the east coast.

2. There are many areas, including the site of the wind farm, which are not used.

3. Itisreasonable to assume that the site of the wind farm, and similar topography, are not
important areas for non-breeding White-Tailed eagles.

Adult White-tailed Eagles generally remain in their territories during the nonbreeding season,
whereas immature birds can roam widely. Despite roaming widely the type of terrain between the
valleys does not appear to be a>racve, as evidenced by the very small number of tracks over a long
period from many tracked individuals.

The extremely low level of dispersing White-tailed Eagle flight acBvity around Garpsdalur windfarm
results in an esBmated annual number of collisions of 0.01 or one death every 100 years. Such a
small addiBonal level of mortality cannot have any impact on the viability of the local White-tailed
Eagle populaBon. The already 6ny populaon-level impact is reduced even further if the collision
vicOm is a dispersing young bird rather than a member of a breeding pair. This is evident from the
elasBcity of the dispersing bird survival rate in populaBon models. The impact of addi®onal deaths
would be more significant if it was a member of a poten®ally breeding pair (although at a rate of one
death every 100 years even that e ect would s6ll be undetectable).

The NatureScot guidance for avoiding disturbance to White-tailed Eagles is from Goodship and
Furnace (2022)%. “In the UK, white-tailed eagle has the poten®al to be disturbed on breeding grounds
as well as at communal rooseng areas and foraging grounds during the nonbreeding season; this
species is most likely to be disturbed pre- and during egg laying early in the breeding season.

1 Goodship, N.M. and Furness, R.W. 2022. Disturbance Distances Review: An updated literature review of
disturbance distances of selected bird species. NatureScot Research Report 1283, Edinburgh, Scotland.



Depending on the level of habitua®on to disturbance, a bu er zone of 500-1000m is suggested to
protect neseng white-tailed eagles and a bu er zone of 250- 500m is suggested to protect rooséng
and foraging birds during the nonbreeding season from pedestrian disturbance. Bu er zones at the
lower end of these ranges may be su cient to protect individuals that have some habitua®on to
human presence.”

The closest nest sites in the Breioatorour’s +ord are at least 8 km from the proposed wind farm. This
distance is eight ®mes larger than the largest bu er distance recommended by Goodship and

Furnace (2022) in Scotland. Fulmar colonies in the Western Isles of Scotland appear to be una ected
by predaBon by breeding White-tailed Eagles if the nest is >5 km from the colony (Reid, pers comm).

Therefore, there is no evidence that a Garpsdalur wind farm would have any impact on the
breeding pairs in the Breidat6rour’s 4ord



Brief summary of experience
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South of Scotland Golden Eagle Project - member of Scien6fic Advisory Panel (2018-current)
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Advisor to NatureScot on upda®ng golden eagles and wind farms advice (current)
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Samson (eds) Predicong Plant and Animal Occurrences: Issues of Scale and Accuracy, Island
Press.

Fielding, A.H., Whinield, D. P., McLeod, D. R. A., McGrady, M. and Haworth, P. F. 2003. Modelling
the impact of land use changes on golden eagles Aquila chrysaetos. pp 323 - 340 in Thompson,
D. B. A., Redpath, S., Fielding, A. H., Marquiss, M. and Galbraith, C. A. (eds). Birds of prey in a
changing environment. The StaBonery O ce, Edinburgh.

Fielding, A. H., Morgan, D., Haworth, P. F., Whinield, D. P. and Thompson, D. B. A. 2003. The
impact of golden eagles on other raptors. pp 221-244 in Thompson, D. B. A., Redpath, S.,
Fielding, A. H., Marquiss, M. and Galbraith, C. A. (eds). Birds of prey in a changing
environment. The StaBonery O ce, Edinburgh.



Watson, J, Fielding, A.H., Whinield, D.P., Broad, R.A., Haworth, P., Nellist, K., Crane, K. &
Macdonald, E.J. 2003. Golden eagle breeding performance in relaon to climate in western
Scotland during the period 1981-2000. pp 149-161 in: Thompson, D.B.A., Redpath, S., Fielding,
A.H., Marquiss, M. & Galbraith, C.A. (eds.). Birds of Prey in a Changing Environment. The
StaBonery O ce, Edinburgh, UK.

Benn, S., Fielding, A.H. & Whinield, D.P. 2024. Golden Eagles in Scotland. pp 265-281 in:
Rodriguez, J.B. & Ellis, D.H. (eds)The Golden Eagle Around the World A Monograph on a
HolarcOc Raptor. Hancock House Publishers, Surry, BC, Canada

Selected Government Reports

1.

Whinield, D. P, Fielding, A. H., McLeod, D. R. A. and Haworth, P. F. 2006. A conservaBon
framework for the golden eagle: implicaBons for the conservaBon and management of golden
eagles in Scotland. SNH report number 193.

Whinield, D. P,, Fielding, A. H., McLeod, D. R. A., Haworth, P. F. and Watson, J. 2006. A
conservadon framework for the golden eagle in Scotland: refining condi®on targets and
assessment of constraint influences. Biological Conservadon, 130(4): 465-480.

Fielding, A., Haworth, P., Whinjield, P., McLeod, D. & Riley, H. 2011. A ConservaBon Framework
for Hen Harriers in the United Kingdom. JNCC Report 441. Joint Nature Conservaon CommiZee,
Peterborough

Grainger, M., Fielding, A & Whitngham, M. 2015. Desk based review of the methods used to
assess the e ects of wind farms on di erent bird species. SWBSG Commissioned report number
1501. 29pp.

Dunn, J.C., Zwart, M.C., Kerr, S., Fielding, A.H. & Whitngham, M.J. 2015. Desk based evaluaBon
of wind farms and habitat management in Scotland. SWBSG Commissioned report number
1503. 52 pp.

Roos, S., Dobson, A., Noble, D., Haworth, P., Fielding, A., Carrington-CoZon, A., Etheridge, B. &
Wernham, C. 2015. Raptors in Scotland - a methodology for developing trends and indicators.
Scotsh Natural Heritage Commissioned Report No. 542

Whinield, D.P. and Fielding, A.H. 2017. Analyses of the fates of satellite tracked golden eagles in
Scotland. Scot;sh Natural Heritage Commissioned Report No. 982. This report was instrumental
in bringing about a novel law, the Wildlife Management and Muirburn (Scotland) Act 2024
(hZps://www.legislaBon.gov.uk/asp/2024/4).

Recent peer-reviewed sciendfic papers

1.

Fielding, A. H., Haworth, P. F., Anderson, D., Benn, S., Dennis, R., Weston, E. and Whinjield, D. P.
2020. A simple topographical model to predict Golden Eagle Aquila chrysaetos space use during
dispersal. Ibis 162(2), 400-415.

Fielding, A.H., Anderson, D., Benn, S., Dennis, R., Geary, M., Weston, E. and Whinield, D. P. 2021.
Non-territorial GPS-tagged golden eagles Aquila chrysaetos at two Scot;sh wind farms: macro-
avoidance influenced by preferred habitat distribubon, wind speed and blade mo©on status. PLoS
One.

Fielding, A. H., Anderson, D., Benn, S., Dennis, R., Geary, M., Weston, E. and Whinield, D. P. 2022.
Responses of dispersing GPS-tagged Golden Eagles (Aquila chrysaetos) to mulBple wind farms
across Scotland. Ibis 164(1), 102-117.

Whinield D. P,, Fielding, A. H., Anderson, D., Benn, S., Dennis, R., Grant, J. & Weston, E. D. 2022.
Age of First Territory SeZlement of Golden Eagles Aquila chrysaetos in a Variable Compe©6ve
Landscape. FronBers in Ecology and EvoluBon, 10, DOI=10.3389/fev0.2022.743598.



5. Fielding, A. H., Anderson, D., Benn, S., Reid, R., Tingay, R., Weston, E. D. and Whinield, D. P. 2023.
Substan®al VariaBon in ProspecOng Behaviour of Young Golden Eagles Aquila chrysaetos Defies
ExpectaBons from PotenBal Predictors. Diversity 15, no. 4: 506.
hXps://doi.org/10.3390/d15040506

6. Fielding, A.H., Anderson, D., Benn, S. Taylor, J., Tingay, R., Weston, E.D. and Whinield, D.P. 2023.
Responses of GPS-Tagged Territorial Golden Eagles Aquila chrysaetos to Wind Turbines in
Scotland. Diversity, 15, 917. hZps://doi.org/10.3390/d15080917

7. Whinield, D. P, Fielding, A. H., Anderson, D., Benn, S., Reid, R., Tingay, R. and Weston, E. D. 2024.
Sex di erence in natal dispersal distances of Golden Eagles Aquila chrysaetos in Scotland. Ibis,
166,146-155. hxps://doi.org/10.1111/ibi.13225

8. Fielding, A. H., Anderson, D., Benn, S., Taylor, J., Tingay, R., Weston, E. D. and Whinjield, D. P. 2024.
Approach Distances of Scot;sh Golden Eagles Aquila chrysaetos to Wind Turbines according to
Blade Mo®©on Status, Wind Speed, and Preferred Habitat. Diversity, 16(1), 71;
hXps://doi.org/10.3390/d16010071

9. Whinield, D. Philip, Alan H. Fielding, David Anderson, Stuart Benn, Robin Reid, Ruth Tingay, and
Ewan D. Weston. 2024. Seasonal Variadon in First Territory SeXlement of Dispersing Golden
Eagles: An Innate Behaviour? Diversity 16, no. 2: 82. hZps://doi.org/10.3390/d16020082

10.Fielding, A.H.; Anderson, D.; Barlow, C.; Benn, S.; Reid, R.; Tingay, R.; Weston, E.D.; Whinield, D.P.
2024. Golden Eagle PopulaBons, Movements, and Landscape Barriers: Insights from Scotland.
Diversity, 16, 195. hzps://doi.org/10.3390/d16040195

11.Fielding, Alan H., David Anderson, Catherine Barlow, Stuart Benn, CharloZe J. Chandler, Robin
Reid, Ruth Tingay, Ewan D. Weston, and D. Philip Whinield. 2024. The Characteris©cs and
Variabon of the Golden Eagle Aquila chrysaetos Home Range Diversity 16, no. 9: 523.
h>ps://doi.org/10.3390/d16090523

Consultancy

| have worked on many (>80) wind farm schemes almost exclusively with Haworth Conservadon Ltd
unel Paul’s death in 2018. Subsequently, | conBnued working as an independent consultant;
analyzing data, calcula®ng collision losses, advising on miBgabon. | have also acted as an advisor to
many wind energy proposals and have produced populaBon and GET habitat loss models for local
and cumuladve impacts. | have very considerable experience of significant wind farm monitoring
programmes (Edinbane, Clyde, Farr, Dumnaglass and Stronelairg).

| also provide advice to NatureScot (previously Scotsh Natural Heritage, SNH) on maZers related to
wind farm environmental impact assessment either through commissioned reports or as a reviewer
of other commissioned reports in my previous role as a member of the NatureScot scien6fic experts
panel. | have delivered invited presentaBons on various aspects of environmental impact assessment
at NS workshops. | acted as advisor to SNH during a planning inquiry relaéng to the potenfal impact
of the proposed Stacain wind farm on Golden Eagles in an SPA.

Since 2017 | have been a member of the project team delivering an innova6ve approach to Golden
Eagle conservadon funded by SSE. It has already achieved its aims of increasing the size of the local
Golden Eagle populaBon but has also been influen®al in changing the local planning authority’s
(Highland Council) approach to wind farm planning permissions and has grown to include an
educabon stream in addiBon to the research stream. Highland Council, NS and RSPB are also
members of the project’s management board. Currently, with Dr P. Whinjield (Natural Research Ltd), |
am developing guidance for NS on reducing the impacts of wind farms and forest schemes on Golden
Eagles. Once finalized, all wind farm developers will have to follow the guidelines if they are to obtain



permission for a wind farm or forest planeng in regions occupied by Golden Eagles. This will replace
current guidance on using the PAT model which we developed in 20022,

At the request of SNH, Paul Haworth and myself wrote an assessment of the poten®al for an
expanded Golden Eagle populaBon in the South of Scotland. Subsequently this resulted in the
successful ongoing translocaBon programme. | am a member of the scien6fic advisory panel and
regularly provide advice to the project.

Phil Whinield and myself completed a review, at the request of Scot;sh Government, of the evidence
for the impact of illegal persecuon of Golden Eagles in Scotland. This resulted in the grouse moor
licensing legislaBon that has now become part of Scot;sh law.

I am a founder member of the Golden Eagle and White-tailed Eagle Satellite Tagging groups (Natural
Research, Wildland Ltd, Forest Enterprise Scotland, RSPB, SSE, Chris Packham, RPUK, Roy Dennis
FoundaBon) and | collate data from all of the tags (>350) for use in ongoing research projects.

| am currently providing advice to the Cairngorm Na®onal Park to inform their future policy on raptor
conservafon and Forestry England (plus Natural England and DEFRA) on raptor conservadon issues in
England.

2 hzps://www.nature.scot/doc/naturescot-statement-modelling-support-assessment-forestry-and-wind-farm-
impacts-golden-eagles
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Vidauki 5
Dr. Matthew Geary
Potential technological solutions to reduce collision risk for

White-tailed Eagles Haliaeetus albicilla at the proposed
Garpsdalur windfarm



Potential technol ogi cal solutions
t ai | edHeéelaigd eeest tads  d |hlei @irlolpadased Ga

wi ndfar m
Dr Matthew Geary

The proposed windfarm at Garpsdalur has been
ri sk f-oai WhttaB a gpleeest usl at pelkcy |l i af ormed by the

tagged portion of the Il celandic population. T
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annualbambi l ity of a tagged bir 8 acloegd itda ntgh evi wh
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proposed or in use to neinnerngiys ep rcoojbebailtisse dannsd bl@asr
reports and scientific papers reviewed are ba
high, risks of bird coll i sitoanisl.e dMaEya gelte salk.i |(]2e
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0
u
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demonstrated unacceptablychinghruicsko®nt anldi maor
selection may have hadomstsntuothigem mimpiagdt itdhm@m.n

Bird behaviour is also a strong factor influe
from turbines because their flight style, use
them more susceptibl e ngp a@anldl il xisesn = f(fMartd wes ac
birds which may travel |l ong distances (Critch
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demand are discupsedichivekeahidt eeaponsi ve app
|l nternational, 2015). Predictive approaches a
seasonal or the result in chaprginalb. emnctalsidh meh
wind energy production is halted during the p
|l nternational, 2015). The downside ta nthiisneap
with predicthicehautamdvnse swinletr ei t he potenti al i n
are also |likely to involve most or all of the
significantly. This approach is unbi kelidenoeb
collision risk is |Ilinked to seasonal factors

Responsive shutdown on demand approaches is m
specific collision risks shutting down a smal
(Smallie et al ., 2024) . Rit ik not heolslaimei eamnt&cit
Lucas et al., 2012) and this approach all ows

terms of shutdown. These approaches require d
communi cate@wnantdoshapgen rapidly as a result.
and several systems for the automatic detecti
2024). Similarly, the shutdown of shutbdiowes haa
without human input (Birdlife International,

Aut omated detection methods include cameras a
birds (Marques et al., 2014). Radar met hods ¢

| andscapes as topography clamt ernnteetrifeerrael ,wi20thl &)
systems operate over -baasweidd eme tahroedas wheenrde atso cbaem

turbines, however, radar methods which focus
primarily forsocaltlet i migr et ecMainhld et al ., 2020
systems have the option of also automating th
operator in the same way -bas edle sagprpirboead haelso (eBiir
I ntern@ttbonal , 2

Several commercially available camera systems

e DTBiwww.(dt b) rd. com

e Il dent htkpbght / www.)i,denti flight.com
e Safewitngp6: //-wwwdbicodi)gafewi nd/

e Bird Protebtips: Sybtamd¢o. com/

e nvBihrtd p(s: / / wwiwe e .nnteetr/ngent/ nvbird. php

Of these DTBird appears to be the most widesp
in 16 countries (Smith et al., 2025). DTBird
mounted on individual t urabritniefsi c(iMaly ientt ealll.i,g e2r
detect moving birds and then estimates their
cover (Smith et alprro@ma@amdmed DAdAIBstranwuessedt @raeet
combines audki ovidert esrhruea down on demand (Birdlif
move within the first distance threshold an a
the turbine this is followed by awse¢&mdt hauedt


http://www.dtbird.com/
https://www.identiflight.com/
https://www.biodiv-wind.com/safewind/
https://bioseco.com/
https://www.internet-idee.net/en/nvbird.php

2025) . DTBird has been shown to reduce Gol de

Wi ndpower Plant (reported in Smallie et al ,

Vehicles (UAVs) to test DTBrmdis détee tJiSiAon DT B
to detect 62% of their test flights but found
di fficult to detect. An evalwuation of this sy
two turbines cempapbpadtDTBnodndbtrd movements

individuals and information from a MERLIN rad
DTBird had a | ow false positive rate with a m

t hameras detected 76% and 96 %-todi Ifdd geha gl eosn we
detecteB808m 200m turbines and the camera det e
detections.

Monoscopic systems such as DTBird use only on
di stance from the camera) within an image ( Gr
mul tiple cameras in order aocumatdiast amsissdsia
turbines (Smallie et al., 2024). Gradol ewski

System (BPS) which they also test in Poland,

| n comparhbisseornv amiitohnso by ornithol ogists, BPS or
close to the site and only one of these was w
el sewhere in Poland and in Swit zfeorrl arnadp,t oargsa i bnt
potenti al blindspots depending on the angle o
The most widespread, and widely evaluated ste
(https:// www.)dehniWomhngcoth$E A, McClure et al
|l denti flight combined with an automatic shutd

Gol den Eagl eHahdaBalt ds Echogrupeaorceedp htao ubsef or e i t's
82% reduction comparnted hteo ta erad awmelmyt conter,olt.hey
over a five year period before I dentiflight w
while it was used. After controlling for carc
bikdd |l ed per year before deployment and only
was di sputed by Huso &iBalbtyhdrcpgCl U2 ®2 2)t Rt (&

reduction in collision risk confirmed by anal
that Il dentiflight is effective. Duerr et al

UAVsd afnround the system to correctly-eadéesify
However, they also had high false pGervusgse ra
corraexsul ting in false curtailments aftsehe Wwhac
of the I dentiflight system showing a 75% prot
correct classification of eagle flights at Ca

2024). The resunhdf éaromi €anti ki élsl & pPotenti al

camera systems by vegetation was thougthai tedh
EagAesi | awhiucdha xwer e not detected by thk alkbter
camdrasseydst ems and could be affected by sun po:
conditions (May et al ., 2012) .

Radmased systems are used widely for bird det ¢
of fshore windfarms (Fijn et al , 2015). Again


https://www.identiflight.com/

e MERLIhN t(p s =i/n/cd.ecteens/hhbriaredayrs t)e, ms /

e Echothtatciks :(/ / echotrack. com/technol ogy. ht ml
e Robin WRtatdmg: /(/ www.)r oabnidhnr adar . com/

e Birdthrtaopk :(/ / bir)dtrackradar. com/

Of these, the most commonly mentioned in the
Detect I nc which was at wuse in over 100 facil
This has also been used at otvheer |Sanpg |wai twhi ntdhfea r D
in terms of detection and-twvaasl esdh oEwvang |teo abte uapb It

site (May et al ., 2012) . MERLI N uses ‘T bar’

using specibabl gxtteacgoeredadgorithm, allowing ¢
to wind energy facilities (May et al. 2012).

birds, but as with other radar t e copneorlaotgiygn als,
weat her conditions such as heavy rain and fog
systems has been the I ack of ability to ident
using Al algorithmsl iheaveet iamp.r,ov2e0d2 4t)h.i sH o wsenvae r ,
identification in the Garsps dal urh emgy oproessean twi
whet her | mr aabamrsseydsitee mar Of t en, these algorithms
data to be able to effectively identify speci
environment al conditions (Waldchen &tHMaded, 2
Eaglmisngointo the vicinity of trhab lpe ogonoossuendt saof
unl ess the Al can be trained on images of rad
Il n conclusion, there are a number of approach
bird mortality at wind energy sites. However,

empl oyed because of wvery hiigh ilmpweltsanaf thboi rndot
maj ority of exampl escomstfrewrcateidon omihteirga twieare e
mortality which had been shown through monito
these situationsattBarpsddl aotedsmerxtakbmeyy | o
automated technol ogi-pesrtesubsedhi ohfsbgudownf
With high collision risk sites, this trade of
accepnhndbked, t he estimated | oss of energy prod
out put. Nevertheless, in a situation wdhfefre ex
woul d have to be evaluated. Aubeenatddmehstdai
effectiveaifbedWBagkes in Norway and other | ar
They are |likely to have | arge i1 nitial costs a
be | ower thanbasedgsgstemsetVer mately the dec
should be informed by consideration of how | o
This report includes a number of systems, bot
up to 90% all of which could potentially be ¢
adopted at a | ater date if-ctomstrmaed iwas mbeanmd ro


https://detect-inc.com/bird-control-radar-systems/
https://echotrack.com/technology.html
https://www.robinradar.com/
https://birdtrackradar.com/
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