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C.1 Enidei¢n twv Zuotnpatwyv Eykaipng
Mposidomoinong Kat Twv TEXVOAOYLWV AVTLULETWITLONG
gmuntwoswyv AIOMNA

EMOEIKTIKA) XPON TOU pavTap -
Auvatotnteg:

e To pavtap oVLXVEVEL KoL
nopakoAouBet 5-10 popeEc _
MEPLOOOTEPA TIOUALY IO CUUPOTIKEC
nebodouc mapatrpnong MovALwyv

e Emupemnel tTautOXpOVN
nopoakoAolOnon moAAamAWY TTOUALWYV |

e Avaloya pe To pEyeBoc aviyveUel
TTOUALAL LEXPL KOl 6 YA HaKPLAL
ETUTPETOVTOC EYKOLpN pUOULON
Aettoupyiac AIOTA oe nepimtwon g
Kivbuvou mpookpouonc [4
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e KatdAAnAo yia oAa peyeBn mouvAwwv S




C.1 Enidei¢n twv Zuotnpatwv Eykaipng
Mposidomoinong Kat Twv TEXVOAOYLWV AVTLULETWITLONG

smuntwoewv AIONA

EMOELKTIKA) XPRON TOU povtap —
Auvvatotntog:
e Eivalto povadiko HECO Tou

napakoAouBel vuytepLvn
LLETAVAOTEVON O MEYAAN aKTiva

B:43 PM

The study aimed at radar assessment of nocturnal passerine migration
at a wind farm, to demonstrate applicability of marine surveillance
radar for monitoring migration fluxes at wind farms.

PENA is a demonstrative wind farm located
~35km east of Athens, Attica, Greece,
consisting of 3 wind turbines and is operated
by the Centre for Renewable Energy Sources
and Saving (CRES) to promote renewable
energy sources. It is located along one of the
migration routes in central Greece.

Mocturnal migratory passerine fluxes and flight altitudes were
recorded in April 2014 and April-May 2015 with a 25kW X-band
Furuno marine surveillance radar, positioned within the PENA wind
farm. Radar was tilted to rotate vertically and operated at 1.0-1.5km
range. Radar scanning area was in an east-west direction,
perpendicular to the predominant north-northwest migratory flight
direction. Birds were visually detected on the radar screen. Bird
locations in relation to the radar were recorded on a rectangular grid,
consisting 10 altitude bands and 5 vertical columns. For each bird
individual or group, a number of individuals, altitude band, vertical
column and flight direction in relation to the scanning plain (left, right
or perpendicular) were recorded in 5-minute time intervals. Based on
the data collected, mean traffic rate (MTR) i.e. number of birds/bird
groups per kilometer per hour, flight altitude profile and estimated
number of birds passing rotor swept area (RSA) were calculated,
without considering any bird avoidance of wind turbines. In parzllel
carcass searches around wind turbines we carried out to record any
fatalities from collision with wind turbines.

Figure 1: Setup of radar antenna (top
left] and data recording equipment
{top right) and an example of a radar
image showing bird tracks (left)

MTR was the highest in early April reaching up to 900 birds/km/h. The
average flight altitude varied within each night and between different
nights. Estimated number of birds passing RSA, without considering
avoidance, reached up to 1 bird/h. Carcass s=arched did not reveal any
fatalities.

Figure 2: MTR development in survey nights (left) and flight atitude profile in total
number of birds per altitude class within and outside RSA bins for 24/04/2014 [right).
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Figure 3: variations of average flight altitude during survey nights (left) and estimated
number of birds passing throuzh RSa without considering bird avoidance (right].

Radar is a powerful tool for assessing and monitoring nocturnal
migration in wind farms. The study was the first attempt to quantify
nocturnal passerine migration in Attica, Greece with a radar. Within
the study area, a vast majority of birds flew well above rotor heights,
therefore PENA wind farm is not considered to pose a significant threat
to migratory passerines, as also confirmed by no recorded fatalities.

The study was carried out in the framework of the LIFE+
Biodiversity Project “Demonstration of good practices to
ﬂ minimize impacts of wind farms on biodiversity in Greece °
" [UIFE12 BIO/GR/000554) implemented by the Center for
Bs.. Renewable Energy and Saving, in collaboration with the NCC
Ltd, with the financial support of the European Union Life
Instrument.




C.1 Enideién twv Zuotnuatwv Eykatpng
£33 MNpoewdomnoinonc Kot TwWV TEXVOAOYLWV OLVILHETWTILONG
emutwoswv AIONA

Ermdelktiknl xpnon tou pavtap — Neploplopot:

e AvakAoon amo avwpaio avayAudo edadouc kat adBovn BAaotnon
(rt.x. tepLloxn AadLac)

e Anouteital eumAoKN XEPLOTA povTap Kat opviBoAoywv rtediou katad
Ttnv edpappoyn

e Anouwteital avayvwplon edwv amno opviBoAoyouc kat avalntnon
VEKPWV TTOUALWV

AadLa MENA

7:28 AM L

N 37°45.780°
E 24°03.955'



C.1 Enidei¢n twv Zuotnpatwv Eykaipng
Mposidomoinong Kat Twv TEXVOAOYLWV AVTLULETWITLONG
emutwoswv AIONA

Emidelktikl XPrion Tou paviap — ZUUNEPACHOTOL:

BEATLOTN MPOKTLKA:

e OTNV OPXLKNA ATOTUTIWON TNE XPRONCS TOU XWPOU ATtO Ta TIOUALA 0TO oTAdLo
oxedlaopou AIOMA

* O€ TEPLTTWON EMOYLAKAC TIAPOAKOAOUONONG/UETPLACHOU TL.X. KOTA TNV
LETAVAOTEVON, TOCO HLEYOAAOCWHUWV QVELOTIOPOUVTWY TIOUALWY 000
LETAVOOTEVUTLKWYV oTpouBLlopopdpwyv

e Ot neplmtwon YapunAnS N LNOEVIKAC 0paATOTNTOC TL.Y. KATA TNV SLAPKELA TNG
VUXTOC 1) O€ TIEPLOXEC LLE ouXVN Ttapouoiac vedbokAAu PG R ouixAng

e JUVLOTATOL O€ TEPUTTWOELG OTIOU OLUTOUOTOTIOLNLEVO OTITIKO cUOTNHA
gykatpnc ewdomnoinong/ anotpomnng 6ev eivat ePpkto — xapunAn opatotnta,
LULKpOOoWH £(6N

Kootoc

* n edopPUOYH CUVETIAYETOL LE UENUEVO KOOTOC (TOOO TO VAUTLKO pAVTIAP LLE
XELPOVOKTLKO EAgyxo/mapatnenteS mediou kot WOlaitepa AUTOUATOTIOLNUEVO
oUOTNMA) CUVETIWCE CUVLOTATOL YLOL XPoN TIEPLOPLOUEVOU XPOVLKOU
SlaoTAATOC
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Mpo&gwdonoinong Kat TwV TEXVOAOYLWV OLVTLHETWITLONG
emuntwoswv AIONA

EMSEIKTIK XPHON TOU CLUTOMOLTOTIOLNLEVOU OTITIKOU GUOTAMOTOC
£yKaipng etdomnoinonc/amotponne NPOoKPOUOEWV -




C.1 Enidei¢n twv Zuotnpatwv Eykaipng
Mposidomoinong Kat Twv TEXVOAOYLWV AVTLULETWITLONG
gmuntwoswyv AIOMNA

EMSeIKTIK] XPHON TOU LUTOLOLTOTIOLNLEVOU OTITLKOU GUOTAOTOC
£yKaipnc etdonoinonc/omotponnc NPOoKPOUCEWV -
Auvatotnteg:

e Avutopatornolnuevn mapakoAovOnon, ekpoBLOUOC TTOUALWV Kol
pUOULON Asttoupylog

e Metd TNV eykataotaon Kol SoKLHaoTIKN Ttepiodo Asttoupylag, n
epappoyn omaLTeL OXETLKA ULKP EUTTAOKN TWV ELOLKWYV — HLOVO yLoL
NV avayvwpLon dwv

 H eykataotaon d&ev anoaltel mapeUBACELC OE AVEUOYEVVNTPLEC

 H amoteAeopATIKOTNTA TOU CUOTHUOTOC UITOPEL var eAeyXOEeL pe
OTTTLKEC OPVIOOAOYLKEC TTAPATNPNOELG



C.1 Enidei¢n twv Zuotnpatwv Eykaipng
Mposidomoinong Kat Twv TEXVOAOYLWV AVTLULETWITLONG
gmuntwoswyv AIOMNA

EMIOEKTIKN) XPHON TOU QLUTOMOTOTIOLNUEVOU OTTTLKOU GUOTIHOTOG
£yKaipnc etdonoinonc/omotponnc NPOoKPOUCEWV -
Auvatotnteg:

e Avvatotnta eAEyxou amo oPUOOLEC UTINPECLEC
e AUTOUOTOTIOLNUEVEC AVADOPEC



C.1 Enidei¢n twv Zuotnpatwv Eykaipng
Mposidomoinong Kat Twv TEXVOAOYLWV AVTLULETWITLONG
gmuntwoswyv AIOMNA

Emidelktikl XPON TOU OLUTOLOTOTIOLNEVOU OTTTLKOU OCUCTAOTOC

gyKkalpng etdomnoinong/anotpornrg TPOooKPOoUCEWV - AUVATOTNTEG:

MENA (Mdiog 2016 — Antpidtoc 2017)

To cuotnua avixyveuoe OAa TOUVALA peocaiiov peyeBouc og aktiva 150
TIOU TOUTOXPOVA TtapatnprnOnkav Kat oo opviBoAoyouc

1341 ntoelg mouAlwyv (2255) mouAla = 3.8 mtoslg/nuepa

KOpla eibn — AonuoyAapoc, Koupouva kal Bpaxokipkivelo
EkpoBLlopoc movAwwv: nrocg(warning sound) (35.3% twv mtrioewv),
gvtovoc (dissuasion sound) (20.7% twv MTOEWV)

Elkovikn armevepyomnoinon avepoyevvntplag: o€ 10.5% twv
KOTOLYEYPOULEVWVY TITANOEWV , LEONC SLapKkeLlag 90s Kal EKTLLWUEVN
amwAeLa apaywyne evépyetog 0.24%
False triggers:

— Warning sound: 147 amno 621 (24%)

— Dissuasion sound: 346 amno 624 (55%)
— WT stop: 217 amoé 358 (60%)



C.1 Enidei¢n twv Zuotnpatwv Eykaipng
Mposidomoinong Kat Twv TEXVOAOYLWV AVTLULETWITLONG
gmuntwoswyv AIOMNA

EMSeIKTIK] XPHON TOU LUTOLOLTOTIOLNLEVOU OTITLKOU GUOTAOTOC
£yKaipnc etdomnoinonc/oamnotponnc npookpouoswv - NMeploplopol:

e A&lTtoupyel HOVO TNV NUEPQA, OE OUVONKEC KAANC 1 LETPLOC
OpPATOTNTOC

e H avayvwplon eldwv TPETEL VA YiVEL aTto opvIBOAOYOUC €K TWV
UOTEPWV

* [eploplopevn epPerela avixvevong (r.x. pexpt 150u yia mouAla
Leoalov peyeBouc ), cuvemwc KataAAnAo yla TTouALd pecaiou Kot
Heyalou peyeBoug

e H ouyxvn autopatn amevepyomnoinon AELtoupylog aveLOYEVVNTPLWY
LUrtopel val pnv eivat epiktn yia tnv arodpuyn BAaBwv ko pOopadg
OVELLOYEVVNTPLWV



C.1 Enidei¢n twv Zuotnpatwv Eykaipng
Mposidomoinong Kat Twv TEXVOAOYLWV AVTLULETWITLONG
gmuntwoswyv AIOMNA

EMSeIKTIK] XPHON TOU LUTOLOLTOTIOLNLEVOU OTITLKOU GUOTAOTOC
£yKaipnc etdonoinonc/omotponnc NPOoKPOUCEWV -
JUMTEpACHOTA:

BEATLOTN MPOKTIKA:

e JUVLOTATOL OE TIEPUTTWOELC OUVEXNC TtopakoAovBnonc/eAEyxou

Aettoupylac AIOMA yia nuepofLa TTOUALA pecaiou Kol peyaAou
LLEYEBOUC O€ TIEPLOXEC LE KOAN opaTOTNTAL

Kootoc
® JYETLKA LLLKPO AELTOUPYLKO KOOTOC LETA TNV OPXLKA olyopa Kol
gyKOTAOTOON



C.1 Enidei¢n twv Zuotnpatwv Eykaipng
Mposidomoinong Kat Twv TEXVOAOYLWV AVTLULETWITLONG
gmuntwoswyv AIOMNA

EMOELKTIKA) XPRON TOU QUTOMATOU KataypadEA UTTEPNXWV-
Auvatotnteg:

e AUTOMOTOTIOLNUEVN KaTaypadni TwV UTEpNXWV o€ VP oC SpopEa
TNG OLVEUOYEVVNTPLOG VLA TNV LETAYEVECTEPO TIPOCTOLOPLOUO TNG
ouvBeonc ebwv Kkal TNG SPACTNPLOTNTAC TOUC

e Emutpemnel Tov mpoodLopLlopo TWV XPOVIKWY TTEPLOOWV KAl KALPLKWVY
OUVONKEC UTIO TLC OTTOLEC N SpaoTNPELOTNTA TWV VUXTEPLOWV Elvall
LEYLOTN Kol XpELlaleTal mpoowpLvn mavon Aettoupylag
OVELLOYEVVNTPLWV



C.1 Enidei¢n twv Zuotnpatwv Eykaipng
Mposidomoinong Kat Twv TEXVOAOYLWV AVTLULETWITLONG

sruuntwoswv AIONA

EmSelkTIK] XPRON TOU aUTOHOTOU KataypadEa UEpnXwV-

Auvatotnteg:

[MENA:
3 povteAa ou SokLpaoTnKav opouoLldlouv cuyKpLoLpa

amoteAEopaTA

Mpoobloplopog meptBaAloviikwy cuvOnkwv ou ennpealouV TV

dpaotnpLoTNTA TWV VUXTEPLOWV

Agv UTIAPYEL ONUOVTLIKOC KiVOUVOC POOKpOoLUOoNC YL VUXTEPLOEC

Bat records vs wind turbine wind speed
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Bat records per night vs temp. class
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C.1 Enidei¢n twv Zuotnpatwv Eykaipng
Mposidomoinong Kat Twv TEXVOAOYLWV AVTLULETWITLONG
gmuntwoswyv AIOMNA

EMOELKTIKA) XPRON TOU QUTOMATOU KataypadEA UTTEPNXWV-
MNeploplopod:

e [leploplopevn eUPEAELO — ATIO PEPLKA LETPOA LEXPL LEPLKEC 10ES
LETPOL

e Aev emtpeNnEL ToV EAeyxo NG Asttoupyioc AIOMA o€ MPAyUATLIKO
XPOVO

e Ta BEATioTn Kol amtoteAeopatikn Aettoupyia xpelaletol mepiodo
SOKLUAOTIKAG AELTOUpYLaG YL TO TIPOCOLOPLOUO TwV BEATIOTWY
puBuiloswv

e Amoaltel taktikn amoBrkevon kat avalvon dedopevwy amo eL6LKO

e Amoutel TaKTKN avalnTnon VEKPWV I TPAUUATIOUEVWY VUXTEPLO WV



C.1 Enidei¢n twv Zuotnpatwv Eykaipng
Mposidomoinong Kat Twv TEXVOAOYLWV AVTLULETWITLONG
emutwoswv AIONA

EMISEKTIK XPRON TOU QUTOMATOU KataypadEa UTTEPNXWV- -
JUMTEpAOHOTA:

BEATLOTN MPOKTLKA:

e JUVLIOTATOL O€ TEPUTTWOELC TIOU OLOTILOTWVETAL ] AVOLUEVETOL ONUOVTLKOC
Kivbuvoc poOoKpouonG N PapoTPaUUATOC TWV VUXTEPLOWV.

e KaAo gival vo cUVOUOOTEL UE TAUTOXPOVEC KataypadEC oto eminedo
ebadouc.

* JUVLOTATOL TO OMTOTEAECUATIKOTNTO TOU CUCTAMATOC va EAeyXBel kol pe
TNV BepuLK KAUEPQ.

e Mrmopelva xpnolpomnolnBetl tooo otnv HeEAETN TIEPLPAAAOVTLKWV

ETUMTWOEWV 000 KoL KATA TNV Aeltoupyia og cuvduacouo e TV

avalAtnon VEKPWV I TPAUMATIOUEVWVY VUXTEPLOWV.

Kootoc
*  JXETIKA LULKPO AELTOUPYLKO KOOTOC LLETA TNV ApXLKA ayopad Kall
EYKOTAOTOON



C.1 Enidei¢n twv Zuotnpatwv Eykaipng
Mposidomoinong Kat Twv TEXVOAOYLWV AVTLULETWITLONG
gmuntwoswyv AIOMNA

EmbeIKTIK XpRoNn TG OepUIKAC ameELKOVIONG- AUVOTOTNTEG:

e Kataypadel TNV nopouoia KoL TNV Xpnon EVAaEPLOU XWPOU TWV
TTOUALWV Kol vuxTtepidwv tn voxta

e Mmopel va xpnoLpomotn0el CUUTTANPWHATLKA LE AAAEC peBOSOUC
aAAQ WG aAveEAPTNTO HECO EyKaLlpng eldomoinong dev Bewpeital
ETIOLPKEC

Emwbektikl xpnion tn¢ Oepukn¢ amewkovione- MNeplopiopoi:

e Mukpn euBEAEL KOl OTTTIKA YwVvia TtapatApnong, oAAd apKeTA
HeyaAn va KaAUEL TNV TIEPLOXA CAPWONG TOU OpOopED

e JuvnObwce n avayvwplon eidouc dev eival duvatn
EmbeIKTIKA XpRoN TG OEPULKAC OIELKOVIONG- ZUUMEPACOTOL:
e JuumMAnpwHaTikA HEB0SOC oE KaTaypadELS UTTEPNXWYV KAL POVTAP



E.4 MNapaywyn O0dnyou OpBOng NMNpaktikAg Kot
EpyaAeiov Yrniootnpiénc Anodpacewv

i Google Ea X
File Edit View Tools Add Help
¥ Search
Search
ex: 15213

Get Directions History 10kmES66N213

Landscape type: Terrestrial

Natura 2000 sites: SPA: GR1110002, GR1110009, GR1110010 SCI: GR1110003, GR1110005
Nationally designated areas: National Park, Others (2), Wildlife R

¥ Places
=~ 1] Tmportant Bird Areas: GR003, GR0O04, GR0DI
> O Ity Places h +- L I
{2 i, &
4 [V €3 Temporary Places 1 f T 9,1 L - I_f' | Bird data coverage: SPA_SPA TBA TBA, Critical habitats, Critical habitats
» WIS wind farms and Wildii... i . R LT el Ny i Note: Publicalls available data incomplets on national level Data available for Natura 2000 and 184

Bat data coverage: NO DATA
Note: Publicalls available data incomplete on national level
Sensitivity of the area to wind farm devel
The data provided below aims to provide information on the sensitivity of bird and bats in the area to potential wind farm development. The tables below indicate the pressnce of

bird and bat species groups in the area as well as svidenced or potential risks to each species group. Species groups are separated into proups containing site's SPA or IBA trig

species (indicating important populations in the area) and those without trigger species. For each group the total number of trigger and non-trigger species is presented, along with the
mumber of spscies belonging to Bird Directive Annex T number of migratory speciss and mumber of other species, which can be ueed for & 2 Envitonmental Impact Ascessment o
planning of mitieation measures, if required.

Tmportant Migratory Site: Yes

Sensitive bird species groups present
Wind farm impact on sensitive species groups, number of species per zroup and status category (in descending order of impact)

Sensitive bird species groups with significant populations (i.e. with SPA, TBA trigger species):

Impacts Trigger sp. Non-Trigger sp. Available coll. mitigation measures

Species group Dist/Col/Bar./Hab.[Pos. Tri.[An.IMig Oth. NTr.[AnI[Mig./Oth. Ass. gen.|  Ass. sign. Ait. cont. it seas.

MLI+M3.IMLI+M,
(2.2

Mi1 M2IGM31+M4.1)

Raptors X|X X|X 1mjmm|sjo 11 1| ALl All+A12 | MLI+M31

Passerines, nocturnal - - - AL2+AL3+
migrants Ald
Wheatears
Herons 2 ALL(+ALY)  [MLL(M3.1) MILI(+M2.1)
AL+ AL3+

Owls 2 a14) Mi1 MILI(M41)

Granivorous farmland birds
Buntings
Warblers

Other, non-trigger sensitive bird species groups(i.e. without SPA, IBA trigger species):

Tmpacts Non-Trigger sp. Available coll. mitigation measures
Species group | Dist/Col[Bar.[Hab/Pos NTr|AnIMig. Oth. Ass. gen Ass.sign. | Mit. cont. Mit. seas.
Larks X X[ x 4 0] ALl ALl M1.1 ML1
Falcons R X 1|7 ALl [AliE ALY ML MLIGM21)
Storks R X ALL | ALI+AL2 [MLIEM3 MLIM3 LMLI+M2.1)
Waders { ALl ALl MI.1 ML1
Cranes { 1 ALL | ALI+ AL MLI+MSL MLIGM21)
Gulls [ 1] 1 1 ALL | ALL+ ALY [MUIAM3 ML IAME LOMLI+M2.1)

Nialbinen 3 Y] IR g A
T

Ba (+]+]

» Layers Tour Guide Imagery Date: 12/14




E.4 MNapaywyn 0dnyou OpBn¢ MNpaKkTikAC Kot
EpyaAeiov Yrniootnpiénc Anodpacewv

2TOXO0G:

Mopoxn cUYKEVIPWHEVNGS TTAnpodopiac yia tnv evatoBnoia meploxwv o AIOMA
KOl yLoL Ta OLOBECLUO LETPA LETPLACHOU TWV TIPOOKPOUCEWV TWV TIOUALWV KoL
vuxtepibwyv og AIOTMA:

e KaBeotwc npootaociag neploxnc — Natura 2000, IBA, eBVIKEC TPOOTATEVOUEVEC
TIEPLOXEC

e AlaBeopotnta SeSOUEVWY IOPOUGCLOC TWV TTOUALWYV KoL VUXTEPLOWV

e [1pooSLOPLOUOC OV N TIEPLOXN ELVAL ONUOVTLKI VL0 TOL LETOVOLOTEUTLKA TTOUALA

* [1poodloploUOC v OTNV MTEPLOXN UTIAPXOUV onUAVTLKN TTAnBuopol Twv
gvaloOntwv oe AIOMNA gldwv Kot opadwv eLdwv MOUALWV 1) vuxTEPLOWV

e [1poodloplopoc aplOpoL Wbwv UE Tapouacia oTnV MEPLOXN ava evailodntn
opada eldwV OXETIKA YE To Ttooa ival oto Mapaptnua | tng Odnyiag yla ta
MovuAwa, Mapaptnua Il Tng odnylac yLo Touc OLKOTOTIOUC KAl TTooa Elval
LLETOVOLOTEUTIKA WOTE Vo SLeUKOAUVOEeL av kal TL eidoc tepBAAAOVTIKAC
LEAETNC XpELAlETOL

e Emninmedo evaoBnoia o 6YAnon, mpookpouaon, «Hpayua AVACXECNCY, ATIWAELAL
gvolaLtnuATwy n evbexopeva Betika odbEAn oe svaioBnta €idn N opadec eldwv

e KoataAoyocg SLaBEoIUwY HETPWV HETPLACHOU TNE TpOOKpoUoNnS ava opada
eldwv
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’ A EuxapLotoUpE yia thv npoooxn

“

http://www.windfarms-wildlife.gr
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