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MEPIAHWH

H toxéwg avéavopevn xpron NG EVEPYEIOC TMAYKOOMIWC €XEl Ndn €yeipel avnouxieg
0TV EMOTNUOVIKN KOIVOTNTA AOYyw Tn¢ OA0 Kol ouéavopevne €EAVIANONC TwWV
EVEPYEIOKWY TIOPWV. AUTO TO YEYOVOC, OUCIACTIKA TNE UTIEPKATAVAAWGNC EVEPYEINC OTO
O1d(opouC TOUEIC EMIPEPEL TOANEC TEPIBOANOVTIKEG EMIMIWCEI, OMWE €ival n

OTMOO@AIPIKI) PUTIOVAN, Kal N UTIEPBEPUAVAT TOL TAVITN — KAIMOTIKA aAAayT).

H xprion twv Avavenaotywy MNnywv Evépyelag omoTeAel To KAEIdI yia v peinan twv
TEPIBAAAOVTIKWVY TPOBANUATWVY TIOU TIPOKUTTOUY OMO TNV KOO 0PUKTWV KOUGIHWY yia
TNV apaywyr) EVEPYELOE. TO yeyovog autd KOBIoTA KPioluo To BEpa TN XwpPobETnang
ATE mpoKeIPEVOL va YiveTal n KaAUTePN GuVOTH aglomoinon TWV aVAVEWDGCIHWY TIOPWV
ylo TNV €MAPKI) KAALWN NG {ATNONG o€ €vEPYEID OAAG Kal va unv dnuioupyouvtal
TpoBAUaTa OTIWC Eival ol TEPIBOANOVTIKEC TIETEI, OXANGT , KOIVWVIKY OTod0XH TWV

EPywV.

H mopolvoa OIMAWMATIKY €QyACia €XEl OVTIKEIMEVO TNV XWPOBETNON AVAVEDCIUWY
Mnywv EvEpyelag, TO GUYKEKPIPEVA TN XWPOBETNON a1oAIKOU TAPKOUL. ZTOX0G €ival n
dnutovpyia €vog HeBOBGOAOYIKOD TAQIGIOU PE OKOMO TNV €UPECN OAAG Kal Tnv
a&loAGyNon Twv KOTOAANAWY BECEWV YIO TNV EYKATACTOON TETOIWV £PYWV. EMOUEVWC
apxIKd mpoteivetal n xprion twv I pe okomo v €0pean TWV KOATAAANAWY BECEWY
Bdoel Tou MApPAVTOC VOUOBETIKOU TAOICIOL Kol EMEITO N 0€IOAOYNON auTwv PE Baon duo
TIOAUKPITNPIAKEC PeBBdoUC, TV lepapXikr AvaAuTikhy MéBodo AHP kat thv MéBodo
¢ Mpoagyyiong Katd tnv Opoldtnta pe v I1davik Avon. Ta anoTeAEoPOTA TN
a&loAdynaong elcayovtal Kai maAl oto GIS pe okomo tnv eneéepyacia Twv dEGOUEVWV

OAAQ KOl TNV OTEIKOVIOT TWV TEAIKWV OTMOTEAETUATWY

NEEEIC KAEIBIG: XwpoBETnan aloAikol Tdpkov, ZITT, TMoAukpitnplokée MeBodol ARPewv
ano@doewv, AHP, TOPSIS.
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ABSTRACT

The rapidly increasing use of energy worldwide has already raised concerns in the scientific
community because of the ever increasing depletion of energy resources. This phenomenon has

several environmental impacts, such as air pollution, and global warming or climate change.

Renewable Energy is the key to reducing the environmental problems resulting from burning
fossil fuels to produce energy. This makes the issue of siting renewable energy a critical matter,
in order to achieve the best possible usage of renewable resources in order to adequately meet

the demand for energy and to avoid environmental and social pressures.

The present postgraduate thesis explores the subject of siting renewable energy, in particular
wind farm siting. The aim of the thesis is to create a methodological framework that enables
decision makers to find and assess the suitable sites for the establishment of such projects.
Therefore initially the use of GIS is implemented in order to find appropriate sites under the
Greek legal framework and then evaluate these based on two multi-criteria methods, AHP and
TOPSIS. The evaluation results from the MCDA methods are imported back to GIS in order to

process the data and display the final results.

Key Words: Wind farm siting, GIS, multicriteria decision making methods, AHP, TOPSIS.
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EYXAPIZTIEZ

OAOKANPWVOVTAC TNC METATITUXIOKEG OTIOLOEC MOL OTo MMZ «XwPIK AvaAucn Kal
Aaxeipion NepiBdArovtog» tou Mavemiotnuiov Osoooliag Ba NBeAa va EUXOPIOTOW TOUG
avOPWTOLE TIOU PE aTHPIEAV OTNV OIAPKELO TNG EKTIANPWONG TNE TAPOVOAC SITTAWPATIKIC
epyaaoiac. Z& autd To onueio Ba BeAa va eLXOPIOTACW APXIKA TOV EMIBAEMOVTA KABNyNTH,
Tov K. MNwpyo N. dw1n avoanmAnpwtr Kabnyntr) EMIM mou pe EUTIOTEVTNKE Kal PE avEARE
WOTE VO GLVEPYOOTOUME yia TNV dleaywyr TNG METOTTUXIOKNG JIMAWUATIKNCG £pyaaiac,
OMG Kol Tov K. ZTéAlo TooumdvoyAou yio Tnv ToAOTIUN BonBela, umooTpién oAG Kol

KaBodr)ynaon mou pou mapeixav 6A0 auTo To SIACTNUAL.
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1.EIZAIQIrH

H evépyela umopei va XapakTnpIoTei w¢ MEPIBAAAOVTIKOC TOPOC ,EUTOPEVUA Kal BOCIKA
avBpwtmivn avdykn. O dvbpwrog eival orfuepa TANPWC eEAPTNUEVOC OTIO OIAPOPEC
MOPQEC EVEPYEIOG KO 1I810HTEPA OMO TNV NAEKTPIKI. ‘OAEC 01 OPACTNPIOTNTEC TOU Eival
AUECO OULVOEDEPEVEC UE TNV KATAVAAWGN NAEKTPIKOU PEVPOTOC TOU WE TN OEIPd TN
ETMPEPEL TOAMA TEPIBOANOVTIKA TIPORANATAL.

H taxéw¢ avéavouevn xprion Tng eVEPYEING TOYKOOHIWG EXEl NdN €yeipel avnaouyieg
0TV EMOTNUOVIKY KOIVOTNTA AOYyw Tn¢ OAo Kol ouéavopevne €EAVIANONC TwWV
EVEPYEIOKWV TIOPWV. AUTO TO YEYOVOC OUCIACTIKA TNC LTTEPKATAVAAWGONC EVEPYELOC ATIO
O1d(opouC TOUEIC EMIPEPEL TOANEC TEPIBOANOVTIKEG EMIMIWCEIC OMWE €ival n
ATPOCQAIPIKI PUTIAVAT, KAl N UTTEPBEPUAVAT TOU TAAVATN — KAIMOTIKE) OAAQYT.

H umepBeépuavan Tou TAQVNTN KOl Ol KOTACTPOPIKEC TEPIBOANOVTIKEG KAl OIKOVOUIKEC
EMMTWOEI NG, Bewpolvtal pia oMo TIC ONUAVTIKOTEPEG TIPOKANCEIC ToL  Ba
OVTIPETWTIOEL N avBpWMOTNTO KATA TN OIOPKEID auTol TOU aiwva. To TPORANUa
oQeiAeTal Kupiwg oTig ekmopmég dloéeldiov Tov avBpaka (CO2) mou MPOKUTTOLY aATo
TNV TAPOYWYr NAEKTPIKAG EVEPYELOG aTO OPUKTA KAUGIMO YIO TNV KAALYN TWV aVayK©V

TOU NAEKTPIOPOV 0TOUC d1AQOPOUC TOUEIC OTIWE TOV BIOUNXAVIKO Kal TOV OIKIAKO

H xprijon twv Avavewolpwy Mnywv EVEPyEIng amoTeEAED TO KAEIdI yIO TNV PEIWON TV
TEPIBAAAOVTIKWVY TPOBANUATWVY TTOU TIPOKUTTOUY OTO TNV KOO 0PUKTWV KOUGIHWY yia

TNV mopaywyr) EVEPYELQC.

To yeyovo¢ autd Kabiotd Kpiolpo 1o Bépa tng xwpobétnang AlME mpokeluévou va
yiveTal n KaAOTePn duvatr) a&lomoinon Twv AVOVEWGCIKUWY TIOPWVY YIO TNV EMOPKI)
KAALYN NG {ATNONC O€ EVEPYEID OAAG KOl VO PNV dnpioupyoluvTal TPORARHOTO OTWC

ivat ot TEPIBAANOVTIKEC TIETELC, OXANOT , KOWVWVIKH ATOd0XH TwV £PYWV.

H mopoloo SIMAWUATIKY €pyacia €XEl WC OVTIKEIMEVO TNV XWPOOETNON AIOAIKOU
TIOPKOL KOl TAPOUaIAdel Eva UeB0odOAOYIKO TAQICIO yia TNV XWPOBETNAN aAAd Kol TNV
a&loAdynon Twv LTOYNEIWY BECEWY PE TN XPrON TOAUKPITNPIOKWY UEBOdWY APEWVY
OMoQACEWY 0€ OUVOLOOUO ME TO MEWYPAPIKA ZUOTHUATO TWV TANPOQOPIWY YIO TNV

EYKATAOTOON AIOAIKOU TIAPKOU.
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0Oc0 agopd TNV O0opnR NG €pyociag, OMOTEAEiTal OmMO €MTd KeQAAaia. Mo tnv
BIBAIOYPAQIKI) AVOOKOTINGN XPNOIKOTOINBNKOV KLPIWC TPOCOATO EMICTNMOVIKA Gpbpa
TOU aQPOPOLCAV KUPIWG TNV XWPOBETNGN OVAVEWCIMWY TNYWV EVEPYEING OAAG KOl
GAAWV  EYKOTAOTOOEWY WE TNV GOUMPBOAR  TOAUKPITNPIOKWY HEBBdWY Kal Twv

ewypa@IKWV ZVoTNUAETWY MANPOPOPIWY.

Emniong Aebnke umoyn 1o mapwv EAANVIKG NopoBeTiko MAaiolo yia v Xwpobetnon
TV ATE. TéAo¢ 6edopéva Kal TTANPOPopIEC AN@dnkav Epyaotrplo XwpIkng AvaAuconc,
GIS kot Ogpatikic Xaptoypagiag Mavemaotiuio Osaoahiog, Tov Evpwmaikd Opyoaviaud yia
10 MepiBdArov European Environmental Agency, to Ymoupyegio [MepiBdAlovtog
Evépyelac kot KAwgatiking oAdayng, 1o Kévtpo Avavewolpwv Mnywv Evépyelag,
PuBuiotikr) Apxiy Evépyetag, OpviBoAoyikn Etaipeio Kat GANeC TNyEC amd TO O100iKTUO

Onw¢ mapouvatalovtal atnv BipAoypagia.

MO0 GUYKEKPIPEVO OTO TPWTO KEQAAOIO TAPOULCIAZETAL P10 EICOYWYN OAAG Kol TO BEQ
TPOC QVTIPETWTIONG TNG TOpoloaC SIMAWUATIKIC EQYaaTiag, 0 aTOX0g , 0 EPELVNTIKO
TPOPBANUOTIOPOC KOl TO YEVIKO PEBOJOAOYIKO TAGITIO.

To 0e0TEPO KEPAAQIO amoteAei TV PBIBAIOYPOPIKI) OVOOKOTNON TOL €0TIAlEl 0T
EVEPYEIOKA TIPOPAAUATA, TIC EVEPYEIOKEG TIOMITIKECG, TIC AINE, TO VOUOBETIKO TAQICI0 Kl
TIC TOAITIKEC MEIWONC TV EKMOUTWVY TWV OEPiwV TOL Beppoknmiov, TIC pEBAAOUC
AMUYEWV ano@acewy, Ta MEwypa@IKA ZuoTruota MANPOPOPIKY Kol TNV UMBOAN TOu
OTOV EVEPYEIOKO OXEJIAOUO Kal TEAOG, TNV a&loAdynon twv BEcEwv XwPoBETNONG

Q10AIKOU TIAPKOU.

To TPiTo KEQPAANIO OTEIKOVICEI TO YEVIKO HPEBOOOAOYIKO TAQICI0 TNG OIMAWHOTIKAG
emaonuaivovtag tnv diadikacia tn¢ peBOGdOL TOU TANICIOL TOU TPOTEIVETAL yia TNV
emiAuon tou TPOPRAAUATOC TNE XWPOBETNONG eykataoTacewv AlME pe eotioon otnv

QLOAIKH EVEPYELQ.

To TETOPTO KEQPAANIO QMOTEAED TNV €QOPUOYN Kal TEPIAAUPAVEL TV TIEPIypa@r TG
TEPIOXNC MEAETNG OAAG KOOI TNV €QAPHUOYR TWV PEBOSOAOYIKWY PBNUATWY AVOAUTIKA

OTWC aUTA TPOCdIoPIoTNKAV 0T HEBOJOAOYIKI) TIPOCEYYION.

2T OGUVEXEID TO TIEUTTO KOI EKTO KEQAAOIO €ival EKEIVO TwV OMOTEAEOUATWY TOU

yivetal n mapouaioon aAAd Kol 0 GXOAIOOUOC TWY OTMOTEAECUATWY TOU PEBOJOAOYIKOV
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TACIGIOU KOl TWV CUUTIEPOCUATWY TNE MEAETNC TIEP IMTWANC TIOL 0POPd TNV TIEPIPEPELD

N¢ @eooaAiac.

TENOC TO EPOOUO KEPAANIO aTOTEAEITAl amMO TA CUMEPAoUATA TNC OIMAWHOTIKAG
epyoaaiag dieukpividovtag To TPOBANUA TIOU OVTIMETWTIOTNKE OAAG KOl TO HEBOOOAOYIKO
TAQICI0 IOV TTPOTABNKE Kal SIEKTEPAIWONKE, TTPOTEIVOVTAC EVOANOKTIKEC XPHOEIC OAA

KOl TIEPOITEPW EPELVO KaI EUTIAOUTIOHUO TNE TAPOVCAC SIMAWUATIKIC

1.1. EpguvnTIKOC TTPORANUATIONOG

H kivntipia d0vaun micw omo v avamtuén TnNg aloAIKNE EVEPYELNG Eival N OTEIAR TNC
KAIMOTIKNC oAAOyNC. To TOPOV EVEPYEIOKO oLOTNUO OTNPileTol 0TV KALon Twv
OPUKTWV Kauaiywv. H dladikacio autr) ameAeuBepwvel d1oégidio tov dvbpaka (CO,),
KaBw¢ Kot GAAa a€pla oL GUPBAGAAOUY OTO @AIVOUEVO TOU Beppoknmiov Kal Tnv

UTEPBEPHIOVAN TOU TAQVATH.

H eupwmalkr €vwan pe Baon autr v aneIAn opidel aTOX0UC Peiwong Twv agpiwv Tou
Bepuoknmiov péow NG a0ENONC TNG CUMMETOXNC TWV OVAVEWCIPWY TINYWV EVEPYELQC

0TO EVEPYEIOKO GUOTNUA PE OKOTIO VO HEIWOEL N €€0pTNON OTO T OPUKTA KOTIA.

H alOAIKI) EVEPYEID OTIC PEPEC MOC OTOTEAEL HIO OVTOYWVIOTIKN OAAG Kat KoBapr) omo
Béua aTpooEAIPIKAG pUTOVONG TEXVOAOYIO N Omoia XPnoIUOoToIEITal EVPEWG VA TOV
KOO0 Kal TapaTneEital 0Tl 0€ TOYKOOHIO £XEL OLENOEL 0 aPIBUOC TNG EYKATETTNMEVNC
I0X0OC TWV CIOAIKWV EYKOTOOTOOEWV KOBWC €MONC evw TO MEPISI0 TNC AIOAIKIC
EVEPYEIOG OTNV OULVOAIKN €yKOTEGTNUEVN 10XV yio TNV Evpwmnaikn ‘Evwan €xel avénbei

yla 1o 2013 névte @opeg amo To 2000.

MopoAa autd av Kal 1 aloAIKn evEpyELa dev apAyEL pUTIOUC EMIPEPEL WOTOGO OPKETEC
OLVETEIEC OTO TEPIBAAANOY OAAG KOl TO KOIVWVIKO GUVOAO. ATO TIC TIO ONUAVTIKEC
emPBapuvaoelg €ival n umoPdaduion touv TEPIBAAAOVTOC O€ EMIMESD XAWPIdAC KLPIWC KATA
TNV UETOQPOPA — €YKOTOOTACN TOU €pyou OAAG KOl TNG PIOTOIKIAGTNTOG TNC
opviBomavidag mapovalddovtag ToooaTd BvNCIPOTNTAC TTNVWVY AGYW TPOCKPOUONE OTIC
avepoyewntplec. ‘Oco  a@opd TO  KOIVWVIKO GUVOAO  dnuIoupyolvTol  KupPiwcg

TIPOPBANHUOTA OTITIKIC KOl AKOVOTIKIC OXANONG.
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Enopévawg n xwpoBETnan QIoOAIKWVY TAPKWY €ival pia EAKVOTIKA HEAETN OI10TI OMOTEAEI
EVO AUQIAEYOEVO BEUQ, TTOU BIEMETAL OO £va GUVOAO TOAOTAOKWY Kal GUXVA OAANAC —
QVTIKPOUOMEVWY  TIAPAYOVTIWV TOL  0@OpPolV  TIEPIBOANOVTIKEG  OIKOVOUIKEC KOl
KOIVWVIKEG TTUXEC. EMopévwg n emTuxAg XwpoBETnan Tou aloAIKoD TIApKou EEPELYEL
amo TNV IKOVOTIOINGN TwV TEXVIKWVY KPITNPIWV Kal OmOTEAEL Eva TEPITAOKO TPOBANUa

AUEWVY AMOQATEWV.

1.2. ZKOTOC — ZTOX0C TNC SIMAWUOTIKAG EPYOTiog

H mopolvoa OIMAWMATIKY €QyAciao €XEl OVTIKEIMEVO TNV XWPOBETNON AVAVEDCIUWY
Mnywv EVEPYEIOG, TIIO CLYKEKPIYEVO TN XwPOBETNON AIOAIKOU TAPKOU. ZTOX0C Eival n
dnuiovpyia €vog HeBOBGOAOYIKOD TAQIGIOU PE OKOMO TNV €UPECN OAAG Kal Tnv
a&loAoynon Twv KAatdAANAwv B€ocwv yla TNV €ykatdotacn TETOlwV Epywv. To
TPOTEIVOUEVO TIAGIOI0 KaBopiletal and tv cLPPOAN Twv MEwypPaPIKWY ZUOTNUATWY
MAnpo@opiwv GIS kobBw¢ emiong Kol twv MeBodwv MoAukpITnplaKng AvAAuGNC
AopBdvovtag umoyn Mio GEIPd KPITNPIwY yia TV €MAOYR, TNV omoppidn Kal v
a&loA0YNaN TWV EVOAAKTIKWV BETEWV.

1.3. MeBodoAoyikn Mpoagyyion

H pebodoAoyikr) TPoagyylon tng eV AOYyw JIMAWHOTIKAG 0QOpd TOV TPOCAIOPICUO Kal
TNV METEMEITA a&loOAOYNoN Twv KATAAANAWY BECEWV yIa TNV XWPOBETNON AIOAIKOU
TOPKOU. ATOTEAEl €va TAaiolo e@apuoync XM g€ ouvduaoUO HE TIC TEXVIKEC Kal

HEBOOOLE TWV ANPEWVY OMOPATEWV.

Enopévwg apxikd mpoteivetal n xprion twv MM pe oKomo Ty EVPESN TwWV KOTOAANAWY
B€oewv Bdoel ToL TOPOVTOC VOUOBETIKOO TANIGIOU Kal ETEITA N 0EI0AOYNON AUTWV HE
Bdaon duo TOALKPITNPIAKEC WeBBdOUC, TNV lepapxikry AvaAuTikr) MéBodo AHP kat tnv
MéBodo tng Mpoagyyiong Katd tnv OpolotnTa pe TNV 16avikr Avon. Ta anoteAEopOTa
¢ a&loAdynong elcayovtal kKal mdAl oto GIS pe okomd Tnv ene€epyacia TwWv

O€O0UEVWVY OAAG KOl TNV ATIEIKOVION TWV TEAIKWV ATOTEAETUATWY.
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2. BIBAIOI'PA®IKH ANAZKOTTH>H

210 TOPWV KEPAAQIO TTopoualdleTal n BIBAIOYPAPIKY) avOOKOTNGOT oL EAARE Xwpa yia
TI QVAYKEC TIC EKTOVNONE TNG TOPOLCAC OIMAWHOTIKAG €pyaaiac. ApXIKG 0T TPWTA
KEQPOAQIO  aVO@EPOVTAL TO  TEPIBOANOVTIKA TPOBAAMATO QMO TNV  EVEPYEIOKN
KATOVAAWGT, EMEITA AVAQEPOVTOL 01 AVAVEWDCIUEG TINYEC EVEPYELQC €0TIALOVTOC OTNV
QIOAIKT) EVEQYEIO KON TO VOMOBETIKO TAQiCI0 TTOU KoBopilel To BEUN TOL XWPOTOEIKOU
OX€J100HUOU OIOAIKWY EYKATAOTOOEWVY. TN OUVEXEID YIVETOL UIa EMIOKOTNON TWV
MEBBOWV ANPEWV, Twv MEWypaPIKWY ZUOTNUOTWV TV MANPOPOPIV OAAG Kal TO
OoLVGLOOUO TOUC GOV PEBOBOAOYIKO TAQICIO YO TNV OVTIPETWTION TWV TPOBANPATWV
TOU EVEPYEIAKOU OXedlaopol. TEAOC yivetal pia BIBAIOYpa@IKA avooKomnon og OTl
0@OPA TO XWPOBETIKO OXESIOOUO OAAG Kal TNV 0&I0AOYNON TwV BECEWV TWV OIOAIKWV

EYKATOOTAOEWV.

2.1. ENEPFEIAKHS PY35H3 [MEPIBAAAONTIKA [MPOBAHMATA

H aAAayr) Tou KAIHOTOC OAAG Kl N ATHOC@AIPIKT) pOTIOVON AMOTEAOVV EMIMTWOELG TNC
TOPOYWYAC OAAG KOl TNG OA0 Kal OLEAVOUEVNC KOTAVAAWGNC TNG EVEPYEIOC PE OTOXO

TNV KAALYPN TWV avOPQTIIVWV AVOYKWV.

MO OUYKEKPIPEVA Eval OMO TO MEYOAUTEPO BEUATA TOU TAQVITN TOL €XEL OIEYEIPEL
TMOANEC avnovyieg €ival outd TNG KAIMOTIKAC GAAAYNC 1) OAAMWC QOIVOPEVO TOU

BEPUOKNTIIOL TIOU ETIPEPEL PEYOAEC ETITTWOELG TO TIEPIBAAAOV.

To @awvopevo tou Bepuoknmiov Tovidetal OTI OMOTEAED pla QUOIKN dlepyaoia. H
atuéo@alpa mepIAauBavel vdpatpolg, Alogeidio Tov AvBpaka CO,, 0&uydvo O,, AlwTo
N2, Apyd Ar, Néo Ne, 'HAlo He, MeBavio CH,4, Kpuntd Kr, Ymo&eidlo tov A{wTou
N,O, Ydpoyovo H,, =évo Xe kat Olov Oz, TOU O@VOLV TO NAIOKG QW va TEPATEL
OAAG OmOPPOPOUV TNV LTEPLBPN BEPUOTNTA TTOL AVOKAAGTOL amd TN 'n. ATOTEAET AOITOV
HI0 EVIEAWC QUOIKI) OlEpyaaia N omoia KpaTdel TN BeppoKpaaia Tou MAAVATN oTabEPN
(Eikova 1) (Aalapiong 2010).

H av&non tou CO2 aAAG Kal GAAwV agpiwv Omwe ol xAwpoebopavBpakeg CFC’s, To
peBavio CH4, to poplokd o&uyovo kat 6fov 03, 1o umoéeidio tou alwtov N20 o€
[23]
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OULVOUOOMO JE TOUC LOPATHUOUG TN ATUOCPAIPAC TIOU TPOCTEONKAV GTNV ATUOC@aIpa
amo ovOpWMOYEVEIC dPOaTNPIOTNTEG, AMOPPOPOLV TNV OKTIVOPBOAIO amd TNV EMQAVEL
NG ¢ Kol PéPog autnig TO EMAVEKTEUTOLV OTNV YAV ETIQPAVEID. AUTO EXEl WG
aMOTEAEGMO TNV aTadlakr avg&nan ¢ Beppokpaaiag (Aalapiong 2010).

Eikdva.l. ZXNUOTIKI) OTEIKOVIOT TOU GaAIVOUEVOU TOU Bepuoknmiou MHIH: Panwar et al, 2013

2.1.1 Katavailwaon Evépyelag

H kotavaAwon Ttng evépyelag e€outio¢ Ttwv OA0 Kol au&avOueEVWY avepwTIvwV
dpOoTNPIOTATWY QLEAVETOL OTOdIOKA. H €€ApTnon amod To 0pUKTA KOOI GLVEXILEL va
EXEL KLpiapyn B€an pe TO METPEANIO VO ATIOTEAED TNV KUPLO TNy €Vw OKOAOLBOUV TO
(QUOIKO OEPIO KOl TEAOC TO OTEPEA KOUTIUA OTIWG O AlyviTng.

20pQwva Kal e Ta otolxeia Tou Maykoouiov Opyaviopol yio 10 MepIBaAAov
TopoTnPEEITal pio auENTIKN TAON TNC KATAVOAWGNC EVEPYELOG aMd TO METPEAAIO OO TO
1971 péxpt 10 2011 (Awdypappa 1). Zta MAPAKATW SlaypAPPOTO ameIKovideTal N
KATAVOAWGT) TNE EVEPYELAC VA KAUGIUO OAAG Kl TO TTOCOOTA yia Ta €1 and 1o 1971 —

2011 moykooping (Aldypauua 2).

[24]
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Alaypappa.l. ZuvoAikn KatavaAwaon Evépyelag ava Kavaipo Maykoouing

MHICH: IEA World Energy Indicators 2013

A10YPOPPO.2. Mepidlo GUVOAIKAG KATAVAAWONC EVEPYELOG AV KOUGIHO YIal TIC XPOVIEC 1971 Kat
2011

MHICH: IEA World Energy Indicators 2013

Oco agopd To eminedo ¢ Evpwmnaikn¢ Evwong ocOP@wva pe Tov Eupwmoiko
Opyaviopo yia 10 [TepidArov- European Environmental Agency EEA otnv
A&loAoynon tou Eupwmaikol ouotuotog Tou ekdOOnke Tov Maptio Tou 2013

emonuaivetal 0tt n Euvpwnaik ‘Evwon e€€okoAouBei va eival oe peyodo Babuo

[25]
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e€optnuévn amd To OPULKTA KAUGIUO YIO TNV Tapaywyr e evépyetag (Adypopua 3).
Ta opukTd KalOIYO OVTITPOOWTEDOLY TO 76,4% TNC TPWTOYEVOUE KOATOVAAWONG

EVEPYELOC EVW Ol OVAVEWTIMEG TINYEC MOVO TO 9,8%.

Adypappa.3. TEAIKN KOTavaAwan eVEPYELOG avd TOTO KOUGioU

MHIMH: EEA http://www.eea.europa.eu/data-and-maps/indicators/overview-of-the-european-energy-

system/assessment

Auté onuaivel 0tt n Euvpwnaiky ‘Evwon eivol €€aptnuévn amo TIC EI00YWYEC
OULMBOTIKWY KOUGIUWY TIOU a@QOPOLY TO TETPEANIO, TA OTEPEG KAUOIUO OAAG KOl TO
(QUOIKO aEPLo. EVOEIKTIKA avagépetal 0TI To 2010 o1 l0aywyEC NTavV OTO EMIMESO TOU
53,8% TN¢ OULVOAIKAC OKOBAPIOTNG EYXWPIOG KOTOVAAWONG TNn¢ evépyelac. Ta
MEYOAUTEPA TIOOOOTA TOPOULCIACTNKOV OTIC EICOYWYEC TOL TETPEAdiov 58,6%, ToOL

(QUOIKOU agpiov 28,8% aAAG Kol TwV OTEPEWV KAUTipwy 12,6%.

Ot mpoPAnuatikoi Topei¢ mou koBopidovtal OMWC UTOO