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MepiAnyn

MNa mn digpedvnon Tng eTmidpaong piag meavAg KAIMATIKAG aAAayrG oTn CUPTIEPIPOPE TWV OACIKWY
Tupkayiwyv otnv EANGSa, xpnoigotroimnBnke 10 KAipatiké povrého MAGICC  (Model for the
Assessment of Greenhouse-Gas Induced Climate Change) kai n Bdaon dedopévwv SCENGEN
(SCENario GENerator). ‘Eyive aAAayr) oTiG SIGQOPEG TTAPAPETPOUG TOU HOVTEAOU OTTWG OTnV
guaioBnaia Tou KAiJaTog, o010 KAIYATIKO OevAPIO, OTN XPOVIKN TTEPIOdO evOIOPEPOVTOG Kal OTA
TTayKOoMIa KAIPaTiké povriéha (GCM) -trou ammoteholv Tn Bdon dedopévwv SCENGEN - kai
e€AxOBNoav TTANPOPOPIEG TTOU aPOPOUV TIG KAINATIKEG TACEIG TNG BPOXOTITWONG, TOU AVEUOU, TNG
MéONG Kal TNG MEYIOTNG Oepuokpaciag oToug Beppolg prveg, dnAadh Twv onUAvTIKOTEPWV
METEWPOAOYIKWYV TTapayoviwy Tou etrnpeddouv Tn dnuioupyia kail TV €EEAIEN Twv OACIKWV
TTUPKAYIWY OTN XWPa pag. Ta wg TwPa ATTOTEAEOUATA TWV EPEUVWV YIA TNV TTPOYVWON Twv
KAIJaTIKWV aAAaywv KaBe aAAo TTapd PJovooTuavTa, KaTnyopnuaTika kai can cival. INa autdév 1o
Aoyo dnuioupyriBnkav UTToBéoEIS epyaoiag/ueAéTeg TTepITTwoewy (case studies) otmou ol
METOBOAEG TWV HETEWPOAOYIKWY CUVONKWY CUPQWVA ME TIS KAIMOTIKEG TAOEIG, €I0AyovTal OTO
pMovTédo Trupkayidg FARSITE (Fire Area Simulator) yia tnv mepiypagn tng METABOAAG TNG
OUPTTEPIPOPAG TNG BACIKNG TTUPKAYIAG. Z€ auTrv Tn PEAETN TTpocopoiwdnkav pye To FARSITE duo
TTUpKAYIEG oTNV AvaTOAIKr) ATTIKF] TTOU XPNOIKOTTOIOUV SIOQOPETIKA HOVTEAQ KAUOIKUNG UANG Kal
METEWPOAOYIKWY OuvOnKwv. BpéBnke OTI 01 KAIYATIKEG TAOEIG UETAROANG TWV HETEWPOAOYIKWV
TTApAPETPWY Ba eTTNPEGCOUV TN CUUTTEPIPOPE TWV OACIKWY TTUPKAYIWY OTAV XWPA HOG T ETTOUEVA
Xxpovia.
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Abstract

To investigate the effect of likely climatic change of forest fires behavior in Greece, the climatic
model MAGICC (Model for the Assessment of Greenhouse-Gas Induced Climate Change) and the
data base SCENGEN (SCENario GENerator) were utilized. Changes included the various
parameters of the model such as the climate sensitivity, the climatic scenario, the time period of
interest and the world climatic models (GCM) that constitute the given data base of SCENGEN,
and information were exported that concerns climatic tendencies of rainfall, cloud, wind, middle
and maximum temperature in the hot months -i.e., the most important meteorological factors that
influence the occurrence and growth of forest fires in Greece. Till now, however, the forecasted
scientific results of climatic changes are ambiguous and not categorically specific. Thus we
developed case studies where changes of meteorological conditions according to climatic
tendencies, were imported in the fire model of FARSITE (Fire Area Simulator) for the description of
behavior changes of forest fires. In this paper two fires that use different fuel models and
meteorological conditions are simulated in Eastern Attica, Greece. More specifically it was found
that the climatic trends of meteorological parameters will influence the behavior of forest fires in
Greece during the next years.

AEgeig KAa1d1a: KAhipaTiké Movtého MAGICC, MovTéAo Farsite
Key Words: Climate model MAGICC, Farsite Model
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239

WYnoiakn BiBAI0BRKN ©OedppaoTog - TuAua MewAoyiag. A.lN.O.



9° MANEAAHNIO FEQFPA®IKO ZYNEAPIO

Ta-kMigaTiké poviéAa TTou xpnoihoTtroioUvTal yia Tnv TTpdyvwon Twv mmeavov KAIPATIKwV
aAaywv g@apudélouv Bacikd oevapia TTOU a@OopoUV OTIC AVANEVOUEVES QUENTCEIC TWV EKTTOUTTWV
agpiwv Tou BEPPOKNTTIOU YIa T ETTOPEVA XPOVIO.

TNV TepIoXn Twv BaAkaviwv ol avapevopeves KAIMOTIKEG aANaYEC OUPPWVA PE TIG AVOAUOEIG
TWV  ogvapiwv  Twv  KAIJOTIKWY — MOvTEAwv  dgixvouv MEXpl TO  €10C¢ 2100,
augnon Tng péong etnolag Beppokpaaiag (1.5°C — 3.6°C), yeiwon Twv PpoxomTwoewy (-24.3% - -
1.2%), peiwon ¢ ve@okahuywng (-4.3% - -1.4%) kal PIKPA uEiwon TNG TaxuTnTag Tou avépou (-
2.2% - -0.1%) (Papagiannaki et al., 2003).

2KOTTOG NG epyaaiag cival n digpelvnon TnG €Tidpacng Hiag moavrg KAIMATIKAS aAAayig oTn
OUMTTEPIPOPA TwWV BaCIKWY TrupKayiwy otnv EAAGSa. XpnoiyotroiBnke yia auté 10 Adyo TO
KAlpaTiké povrého MAGICC (Model for the Assessment of Greenhouse-Gas Induced Climate
Change) kai n Pdaon dcdopévwv SCENGEN (SCENario GENerator). TéAog, dnuioupynénkav
uttoBéoelg epyaaiag (case studies) OTTou o1 JETOROAEG TWV PETEWPOAOYIKWY OUVBNKWY cUPPWVa
ME TIG KAINATIKEG TAOEIG, €l0dyovTal oTo YovTéAo TTupkayidg FARSITE (Fire Area Simulator) yia Tnv
TEQIYPAPN TNG METABOAAG TNG CUUTTEPIPOPAS TNG OACIKAG TTUPKAYIGG KAl yia TNV €aywyn
TTANPOYOPIWY TTAVW OTNV TTUPOETTIKIVOUVOTNTA TWV ETTOUEVWY DEKAETILOV OTN XWPEA MOG.

2. Aedopéva - MeBodoAoyia
2.1 MAGICC (Model for the Assessment of Greenhouse-Gas Induced Climate Change)

To MAGICC civai éva povtéo yia tnv a&loAdynon tng TTpokAnBeiong aAlayig Tou KAipaTog
AOyw Twv avBpwTroyevwyv Trapedfdocwy oTn cuoTtacon Tng atuéoaipag. Eivar éva olvoho
ouvoepévwy amAwv PovTéAwyv. Aegv gival éva TTaykOopio KAIYaTIKO poviéAo (GCM), aAAd
XPNOIYOTIOIEI PIa O€IPpd JOVTEAWY  ATTANG MOPQNG YIA VA UIMNBEI TN CUPTTEPIPOPA VOGS TTAPOUG
TPIoOIGOTATOU OUVAHIKOU GCM.

2.2 SCENGEN (SCENario GENerator)

To SCENGEN &¢v cival éva KAIPaTIKO povTéAo aAAd gival pia attAfl Bdaon &edopévwv TTou
TTEPIEXEI TO ATTOTEAEOUATA €vOG peydAou aplBuou Treipapdtwy GCM, OTTwG Kol OQOIPIKEG
TTApaATNPNOEIS KABWG Kal TEOOEPA OUVOAQ OpPXEiwWV KAIJOTOG TTOU XPNOIYOTToIoUvVTal aTrd TO
MAGICC.

Ta TTeipduaTta, Ta oOTroia TTPAYUATOTTIOINONKAV YIa TOV UTTOAOYIOHO TWV KAIMOTIKWY TACEWV TwvV
METEWPOAOYIKWY TTAPAPETPWY TTOU ETTNPEACOUV TN CUNTTEPIPOPA TWV dACIKWY TTUPKAYIWYV YIa TNV
mrepiodo 2060 — 2089, cival Ta TTAPAKATW:

e  KAIJaTIKR) TTpocopoiwaon TnG TepIddou 1961-1990 (n otroia TTayKOOPiwg Bewpeital wg
EPiod0g avapopdg).

e KAiyaTikrp TTpocopoiwon Tng Tepiddou 2060-2089 yia 10 oevdpio A2 (IS92A) Tng
AlokuBepvnTikng EmiTpoTig yia Tnv KAipaTtikry AAayn (Intergovernmental Panel for Climate
Change-IPCC).

o  KAiyaTtikr) rpooopoiwon Tng Trepiodou 2060-2089 yia 1o oevapio B2 (1S92C) tou IPCC.

YTT00€TOUPE OTI N PEON TIMA TWV EKTTOPTTWYV Tou Blo&eidiou Tou avBpaka (CO, ) Tnv dekaeTia Tou
1980, 1mou Bewpeital wg TTEPiodog avagpopdg, Ta 1.1 Gt dvBpaka (C). Etriong utroBEToupe 0TI N
uéon TTayKOOoUIa ETTIPAVEIOKR Beppokpacia Ba auéndsi 2.5 °C av dITAACIaoTE N TTOGATTA TOU
CO, (Papagiannaki et al., 2003). Ta oevdpia A2 kai B2, TTou xpnoigoTroiénkav yia Tig TTapaTrdvw
TIPOYVWOEIG, APOPOUV OTIC AVANEVOUEVEG AUEAOEIS TWV EKTTOUTTWV GEPIWV BepuoknTriou, Katd Ta
emopeva 100 xpovia. Ta oevdpia dlagEpouv OTIG TTApadOoxEG TNG METABOANG Tou TTANBUCUOU TNG
ugnAiou, TNG TTAYKOOMIOTTOINONG TNG OIKOVOWiag Kal Tng d1adoong Tng texvoAoyiag. To oevépio A2
gival kal 1o 1Mo ducoiwvo o€ 6Tl aPopd TNV aUENoN TwV PHEAANOVTIKWYV EKTTOUTTWY. ZTO GEVAPIO auTd
10 CO , 1avel otn TiuA Twv 20.40 Gt C 10 2100 a1d TNV TIiPA Twy 6.10 Gt C 10 1990. AvTiBeTa, TO
oevapio B2 eival éva "ueaaio” - TTPOG TO €UOIWVO - OEVAPIO OXETIKA PE TIG EKTTOUTTEG QUTEG, TO CO,
@Tavel otn TiPA Twv 4.80 Gt C 10 2100 ammd Tnv TiuA Twv 6.10 Gt C 10 1990. ZTIG TTPOCOUOIWTEIG
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xpnoigotmroindnkav Ta €¢Ag KAIWATIKA povTéAa: HadCM2, UKTR, CSIRO-TR, ECHAM4, UKHI-EQ,
CSIRO-EQ, ECHAM3, UIUC-EQ, CCC-EQ, GFDL-TR, BMRC-EQ, CGCM1-TR, NCAR-DOE kai
CCSR-NIES.

2.3 FARSITE (Fire Area Simulator)

To FARSITE c¢ival éva Xwpoxpovikd HovTiéAo  TTpocopoiwong Tng diddoong Kal NG
OUNTTEPIPOPAG TWV TIUPKAYIWYV OE €EAPTNON TOU TOTTOU, TWV KAUGCIiJwv Kal Tou Kaipou. H
TTPocEyyion SlaudpPWong XPNOIKOTIOIET HIa epappoyn TG apxngs Huygens, Tng diddoong KUPATWY
yIO TNV TTPOCOP0IWGoN TNG alénong evog PETWTTOU TTUpKayids. To FARSITE déxetal peTeEwpPOAOYIKA
OTOIXEIa TTOU TTEPIYPAPOUV TIG HETEWPOAOYIKES TUVBNKES KATA TN dIdpKEIa JIag TTupKayidg, 0TTwg N
TaxUTNTa Kal KateuBuvan Tou avéuou, N Bepuokpaacia aépa, N OXETIKA UYPAaia Kal n VEQOKAAuW.

3. AtroteAéopata
3.1 KAiuarikoé povréAo MAGICC

O1 KANIPATIKEG TTPOCOUOIWOEIG TNG MEONG Kal PEONG PEYIOTNG BEpUOKPaTiag Twv BEPIVOV unvwv
TNV TTEPiIodo 2060-2089 yia TNV XWPa Pag, deiXvouv Pia augnon TG HEONG BepPoKpATiag TTEPITTOU
oToug 3.5 °C kai 2.5 °C kai pia avénon Tng péong péyioTng Bepuokpaaiag Tepitrou atoug 3.0 °C
kai 2.0 °C yia Ta oevépia A2 kai B2 avrioToixa (ExAua 1). ETriong Ta Tpwta oToIxXEia pag Seixvouv
OTI TOUG KAAOKQIPIVOUG PRAVEG Ba €xoupe peiwon TG péong BpoxomTwong Katd 20%-40% katd
MECO OpO (ZXNHA 2) KOBWG Kal Pia YIKPA MEiwon TG HEONG TIWAG Tou avépou oTn voTia EAAGDa (-
2%) kal TouTOXpova uia  JIKpr augnon otn Bopeia EAAGSa kal Ta vnoid (+ 2%) kai yia Ta duo
oevapia (Zxnua 3).

[T ST ————— e ——
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ZxApa 1. KAIPaTiK TTPOCOMOIwoN TNG MEONG Kal PEONG PEYIOTNG Bepuokpaciag TG Bepivig
TEPIOOOU TTOU agopd Tnv Trepiodo 2060-2089 yia Ta oevdpia A2 kai B2.

— i T ——— - § w6
Sutartud 0 paesem T | et |

ZxApa 2. KAIPOTIKA TTpooopoiwon TNG PEONG BPoxOTTwang TnG Bepivig TrepIddou TTou agopd Thv
Tepiodo 2060-2089 yia Ta oevapia A2 kai B2.
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2xAua 3. KAIaTikr) TTpocopoiwaon Tou PECOU avéuou TnG BepiviAg TrepIGdou TTou  agopd Tnv
Tepiodo 2060-2089 yia Ta oevdpia A2 kai B2.

3.2 MovréAo mupkayias FARSITE

MNa Tnv ueAéTn Twv TrUpkayiwv oTtn Pagrva kai tov Boutcd Ttov loUAio tou 2005
XpPnoigoTromenke apxiké éva wneiakd PovréAo £dd@oug e opidvtia avaiuon 25 x 25m yia Tnv
TTEPIOXN] EVOIOQPEPOVTOG. TA PETEWPOAOYIKA dedopéva (TaxUTNTAG ToUu avéuou, TG BepPokpaaciag,
NG BPOoXOTITWONG, TNG VEQPOKAAUWNG, Kal TNG OXETIKAG uypaciag Tou aépa) eioépyovTal oTo Farsite
ammd TIC €VOEIgEIC Twv TIANCIECTEPWY METEWPOAOYIKWY oTaBuwyv Tou MapaBwva kal Tou
agpodpopiou «EAeuBEpiog BeviCéhog». TMa Tnv dnuioupyia Twv POVTEAWV KaUGoIUNG UANG €éyive
QwToEpUNVvEia TNG TTEPIOXAS MEAETNG HE Xprion €ikovag Quickbird kal diamoTwonke amd TRV xpron
TWV  HOVTEAWV KaUalung UANG 2 (dacoAifada — aypoTiKEG OAOIKEG TTEPIOXEG), 7 (BauvoTtoTTol
MEPIKWG OACOOKETTEIC — YEWPYIKEG eKTAOEIG), 8 (KAeloTd ddon e EnpotatrnTa) Kal 10 (CUPTTUKVA
0don Me gnpoTdtmnTa Kal uttopo@o — OAC0G Kwvoeopwyv), (Andrews, 1986) TrpocopoIwvETal
KaAUTEPQ N TTUPKAyIG oTov Boutod evw pe Tnv Xpnon Twv POvTEAWV Kauolung UAng 8, 122
(xopTOAiBada kar Bdauvol) kar 164 (uIKpd kKwvopdpa ue uttdépo@o), (Scott & Burgan, 2005)
TIPOCOMOIWVETAI KOAUTEPA N Tupkayld Tng Paervag (HAIGTTouAog K.a., 2010). Katd Tnv
pwTogpunveia Eyive €TTiong Kal Xprion tou d&iktn NDVI, 1Tou TTpoékuye atmd oknvr Ayng ASTER
Tou 2004 yia OAn Tnv ATTIKA, yia 600 TO duvaTov KAAUTEPN EKTIUNON TOU TTOCOCTOU KAAUWNG TWV
TTEPIOXWVY ATTO TNV avaloyouoa BAdoTtnon(Canopy cover). INa TNV CUYKEKPIPEVN TTEPIOXT TO UWOG
KOung (canopy height)ektiundnke BiBAloypa@ikd ota 10.0 m, 10 OWog évapgng TNG CwvTavhg KOPNG
(crown base height) ekmuiBnke ota 4.8 m kol n TUKVOTNTA OYKOU KOWNngG (crown buld
density)ekTiuOnke ota 0.16 Kg/m® (Mitsopoulos and Dimitrakopoulos, 2006). =Tn ocuvéxeia
eI0épXovTal oTo Farsite ol TTEPIEXOUEVES UYPATieg CWVTAVAG Kal VEKPAS KAUOIUNG UANG avd POVTEAO
KauoIung UANG oTnv apxn Tng TTpooopoiwaong, wg €¢ng: Mepiexdpevn uypacia vekPrng Kauolung
UANG:1-hr TL : 5%, 10-hr TL: 6% ka1 100-hr TL: 10%. lMepiexduevn uypacia ZwvTtaving Kauoiung
UANG xopTtoAiBadikng: 100% kai EuAwdoug: 100% (=avBotToulog- IvoTiTouTto Aaoikwy Epeguviov).
TNV TTIEPITITWON TNG TTUPKAYIA TTOU PEAETAWE, OPIOTNKE WG XPOVIKO Bripa ta 30min, ommikd Bripa n
1hr, avédAuon Tng TepipgéTpou Ta 60m kal avdAuon amméotaong e€admAwong Ta 30 m. T€Aog, yia Tig
TIPOCONOIWOEIS TWV TTUPKAYIWV KaBopioTnkav ol dIdpKeIEG Toug, yia TNV Pagiva (atd 28/7/2005
oTig 10:45 £wg 28/7/2005 oTig 16:00) kai yia Tov Boutod (atrd 28/7/2005 oTig 13:25 £wg 28/7/2005
omig 19:00) kaBwg kal Ta onueia avapAeéng. ExkTipndnke kard TTpocéyyion OTI O TTUPKAYIEG
ekdnAwBnkav oTnv TTePIoxXN We ouvTeTaypéves B: 38° 017, A: 24° 00°.

H TTupkayid oto Boutod TTPOCOMOINONKE CUPQWVA HE TIG WETEWPOAOYIKEG OUVONKEG TTOU
emKpaTtouoav aTnv TTEPIoxN oTIiG 28 louAiou Tou 2005. H péyiotn Beppokpacia £épTace atoug 30
°C, 1 °C mrepitrou xaunAdTepa ammd TNV KAIPOTIKA PEGT PEYIOTN TIA, EVW O AVEHOC Eixe kaTEUBUVON
BA pe péyiotn évraon 1a 12 m/s (HAG6TTOUAOG K.a., 2010). Mapatnpeital 611 n TTupKayid £xel KAWEI
6986.40 oTpéppara daoiKAg EKTaoNG, Ta U0 ONUAVTIKOTEPA UETWTTA TG €ixav TaxutnTes 11 Kai 8
m/min TrepiTTou Kai N eKAUGUEVN evépyeia avd emiaveia @Tavel Trepitou Ta 13807 kji/m? (Exrua 4).
MpayuatotroiOnkav 600 (2) uttobéocig epyaaiag yia Ta oevdpia B2 kai A2 kai TTpocopoIwdnkav ol
dU0 TTUPKAYIEG.

Ymo0eon epyaciag 1 (Case study 1): MNa 10 ogvapio B2, au§dvoupe Tnv péyiotn Bepuokpaaia
nuépag katd 1°C, 1°C yaunAétepa amé v TP TNG KAIJATIKAG TTPOCOUOoIiwoNnS yia TNV péon
MEyIoTn Beppokpaacia Tng TTepIddou 2060-2089, evd aubaipeTa PEIWVOUUE TNV PEYIOTN KAl EAAXIOTN
OXETIKN uypacia Tou aépa Katd 5% kKabBwg Kal TNV uypaoia Twv VEKPWV KAUCiywv Katd 1%
KPOTWVTOG TNV €évraon Tou avéuou oTaBepr). Mapatnpeital 611 n TTUPKAyId Kaiel 0€ auth Tnv
mepimtwon  7808.00 oTpéupaTa dACIKAG €KTAONG, Ta OUO ONUAVTIKOTEPA METWTTA TNG £XOuv
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TaxuTATEG-15 Kal 9 m/min TTeEPITTOU KAl n eKAUOUEVN evépyela avd ETTIQAVEID GTAVEI TTEPITTOU TA
15141 kj/m? (Exfjua 5).

AkoAoUBwg TTpocopoIwdnKe n Tupkayid otn PaghAva olUu@wva HE TIG METEWPOAOYIKEG
OUVOnRKeg TTOU ETTIKpATOUCAV OTNV TrepIoXf oTIg 28 louAiou Tou 2005. H péyiotn Bepuokpacia
nuépag éprace atoug 30 °C, 1 °C Trepitrou XaunAdTepa ommd TNV KAIYATIKA PECN WEYIOTN TIPE, EVW)
0 Avepog gixe katelBuvan BA pe péyiotn éviaon 1a 12 m/s (HAIéTTouAog K.a., 2010). MNapartnpeital
OTI N TTUpKAyIA €xel Kawel 5447.00 oTpéupaTta dAoouUg Kal dACIKNAG £KTAONG, N TaxutnTd TnG ITav
3.5 m/min TTePITTOU Kal N eEKAUGUEVN EVEPYEIQ ava ETTIPAVEIa QTAVE! TTEpiTTou Ta 12000 kj/m? (ZxAua
6).

Ymo0eon epyaciag 2 (Case study 2): INa 10 oevdpio A2, audvouue TNV PEYIOTN Bepuokpaaia
nuépag katd 2°C, 1°C yxaunAétepa amé Tnv TP TNS KAIMATIKAG TTPOCOUoIwoNS yia TNV péon
MéyioTn Bepuokpacia Tng TTepiddou 2060-2089, evw aubBaipeTa PEIWVOUPE TNV MEYIOTN Kal TNV
eNAXIOTN OXETIKA uypacia Tou apa Katd 8% KaBwWG KAl TNV UypaCia TWV VEKPWY KAUCIUWY KOTd
2% Kkpatwvtag Tnv éviaon Tou avéuou otaBepn. MapaTtnpeital OTI N TTUPKAYIA Kaigl o€ AUTA TV
mepimtwon  5878.00 otpéupata dAoIKAG €KTAONG, Ta OUO ONPAVTIKOTEPA METWTTA TNG £XOUV
Taxutnteg 8.9 kai 4.5 m/min Trepitrou Kal n eKAUOMEVN EVEPYEIQ avA ETTIQAVEIA PTAVEI TTEPITTOU TA
15000 kj/m? (Exfjua 7).

o] Al aapel Tabte] wap |51 Al (156 15 R IBSISE _alzlsl S
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2xnhua 4. MNpooouoiwon mupkayids orov Bourod ortic 28 louAiou Tou 2005. Kauévn ékraon 6986.40
oTpéuuara 0aoikNS EKTaonc, Taxumntec uetwmrwy 11 kar 8 m/min 1mepimou kai n ekAuduevn evépyeia
avd emaveia epimrou ta 13807 kj/m?.
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2xnhua 5. MNpooouoiwon tmupkayid¢ orov Boutod ouugwva e tnv umébeon epyaciac 1. Kauévn
ékraon 7808.00 orpéuuara daoiKNG EKTAoNS, 1axutnies petwmwy 15 kar 9 m/min mepitmou kair n
ekAubuEVn evépyeia ava smipaveia mepitou Ta 15141 kjim?.
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2xnhua 6. lNpooouoiwaon mupkayids arn Pagnva ori¢ 28 loudiou tou 2005. Kauévn éktaocn 5447.00
oTpéupara 6aoous Kai 0aoikNg EKTaong, Taxurnta UeTwimmwy 3.5 m/min mepitrou Kal n eKAuduevn
evépyeia avd emipaveia mepirou ta 12000 kj/m?.
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2xnua 7. lNpooouoiwan mupkayid¢ orn Paphva cluewva ue tnv umébean epyaciac 2. Kauévn
ékraan 5878.00 otpéuuara 6Goous Kai OAoIKNS EKTAONC, TaxuTnTeC HETWTTwWY 8.9 kar 4.5 m/min kai
n ekAuduevn evépyeia avd emeaveia ora 15000 kjim?.

4 Yuutrepdopara

Ta wg TWPA ATTOTEAECPATA TWV EPEUVWV YIA TNV TTPOYVWON TWV KAIJATIKWY aAAaywv KOs dAAo
TTapd povooruavTa, KkarnyopnuaTtikd kai oca@r €ival. O1 KAIPaTIKEG TAOEIG dEixvouv pia auénon Tng
BepUOKPOTIag Kal PEIWON TwV PPOXOTITWOEWY 0TN XWPA Pag Ta eToheva Xpovia. Me Baon autég
TIG TAO€EIG dnuIoupyRBnkav KATToIEG UTTOBECEIG Epyaciag ue okoTrd Tn SIATTIOTWON TOU av Kal KaTé
OO0 €TTNPEACETAI N CUUTTEPIPOPA TwV OACIKWY TTUPKAYIWV OTn Xwpa Pag. MeAetiBnkav duo
TTUpKayi€g otn Pagriva kai oto Boutad Tou louAiou 2005. AlammoTwOnke Kai oTig dUO TTupKayIEG OTI
TapOAo TTou Oev PETABANBNKE n évracn Tou avéuou (TOu onuavTikOTEPOU TTapdyovia Ooov
ava@opd Tnv TaxutnTa €EATTAWONG MIOG TTUPKAYIAG) AOYW ONPAVTIKAG ACA@EIAg TWV KAIJOTIKWY
Tdoewv, augavovTag Tn BEPPOKPACIa KAl PEIWVOVTAG TNV UYPACia TwV KAUCiwv augnbnke n
Kauévn éktaon, n taxutnta €CAmAwong Kair n ekAuduevn evépyeia avd povdada eTTiQaveiag.
2UMTTEPOCUATIKG, O DACIKEG TTUPKAYIEG Ta €TTOMEVA XPOVIA, CUP@WVA PE auTd Ta Ooevdpla, £XOUV
MEYAAN TOavoTNTa VA €ival TTI0 KATAOTPOQPIKES YIO TN XWPA HOG.
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