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ITPOAOI'OX

H petafoAn tov  ®Aipotog €xet  ovvelopépel ot peTafoAr]  ToV
OAYPOKAILOTIKOV GLVONKAOV o TOAAEG mepoyes Tov koopov. H avénon g
Beppokpaciog kot 1 LETAPOAT GTNV KOTAVOUN TOV PPOYOTTOCE®MY, GE GLVOLOCUO LIE
mv abénon 1060 TNV EUEAVICT], OCO KOl GTNV £VINON TOV OKPUi®V QovOUEVAV,
Umopel vo £xel O1QOPES EMOPACELS, AUECEC Kol EUUECES, GTOV OypoTIKO Touéa. Ot
eMOPACELS QVTEC €lval EVIOVOTEPES GTA LEYAAN KOl LEGOIN YEOYPOUPUK TAGTY).

H mapakorovOnon tov aypotikod mepiBAAAOVTOS Kot 0 TPOGOHIOPIoUOS TOL
OYPOKAMUATIKOD OLVOIKOD piag meployng ivor amapaitnta yio tn Prociun avémtoén
TOL aypoTIKOL Topéd. E@ocov to kAipa petafdrietor, eivor yoviun pio pebodoroyia
mov vo. umopel va eAEyEEL TV KATOAANAOTNTO oG TEPLOYNG Yoo TNV OVATTLEN
KaAlepyelmv. [TiBavég elcaymyés kot avadlopOpdoel; KOAMEPYEIDY MG ATOTEALEGHLOL
™G KMPaTIKNG petafAntommrog Boa mpémel va yivovtal PAcel ToV oypOKAMUOTIKOV
oLVONKAOV TOV ETIKPOTOVV GE Uid TEPLOYN, EVD 1) TOPAKOAOVONGN KOt 0 EAEYYOG TWV
KoAMEPYELDV glvar 0pBO VoL GLVTEAOVVTOL GE EMTESO AYPOKAUOTIKOV {OVDV.

Ot pébodot  SopLEOPIKNG TNAETIOKOTNONG OV Topakolovnon  tov
aypoTiKoV TEPPAAAOVTOG Tapovsiacay UEYEAN eEEMEN Kath TG VO TEAEVLTOES
dekaetieg. Xt10 yeyovdg 00TO, €KTOG omd TNV avdmtuén vEmv  00pLPOPIK®V
TAOTQOPUDV, CNUAVTIKO POAO €xEl O100PAULATIOEL KAl 1] VTOPEN TAEOV YPOVOCEPDOV
OedOUEVMDV, TOL GLUVTEAODV OTN OlXPOVIKY] TOPAKOAOVONGN TOPAUETpO®V Kot
eowvopévey. Kat’ avtdv tov Tpomo, 1 avtikatdotoon emiyelov dedouévov e
dopvpopikd ce pebodoroyiec 1 N ek véou avdmtuén pebodoroyikmdv mpoceyyicemv
mov Pacilovtal og S0pLPOPIKA dedOUEVA, TLVEXDG oEAVOVTaL.

Ymv EAAGSa o ayporxhpatiég Cmveg dev £X0VV 0pLoTel GoPAOC, vd dev EXEL
ouvtereoTel Koo TPOoTADELD Yot VO OPIGTOVV QLTEG LE TN XPNON TNAETICKOTIKMV
puebodwv. ‘Etot, oty emioyn tov Bépatoc g mapovoag Awaxktopikng Atotpipng
(A.A) odqynoav agevog n avaykn ywo v avantoén piog uebodoroyiog yio tov
TPOGIOPICUO TV  AYPOKAMUOTIKOV (Ovov pHe Tn ¥pnon TNAEmoKOnTnong Kot

APETEPOL M Un VTapEN aypokAMpoTik®v (ovov otov EALadIKo ydpo.

VIl

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 15:04:01 EEST - 3.147.82.236



Evyoapiotieg

H mopovoa Awdaxtopikn Aatpipr (A.A.) exkmoviOnke vd v enifieymn tov
Kafnynt Nworaov P. Aaréliov, oto Epyoaoctipio Aypopetemporoyiog Tov
Tunpotog 'ewmoviog IxBvoroyiog ko Yddtivov Iepidarovtog tov [avemiomuiov
Oeocaliog, oto Awtunpotikd Ilpoypbppo Metontoyok®v Xmovddv pe Titho
«Xoyyxpovo Xvotiuata Aypotkng [Hapaywyng oto Mecoysiaxd Xwopo pe Epgpaon
omv Asgwopikn [Mopayoyn ko ™ Xpnotpomoinon Néwv Teyvoloyiwv» T0L
Tunpotog T'ewmoviag dvtukng Ilapaymyng kar Aypotikov Ilepipdriovtog, g
2yoMg 'eovmovikov Ememnuav tov [avemompiov @scoariog.

Oa MPera va guyapromom OBepud tov Kabnynt) Niwkdroo P. AaArélwo, o
omoiog £€0ece TIG KOTELOVVTNPLES YPAUUES Yiot TNV LAOTOINOT TG AOOKTOPIKNG LOV
Awtpipng. Eipon vdypeog yior Ty mopoyn Tov EpYNcTPLOKOD YDPOL Kot eE0TAGHOV
Katd tn deEaywyn g mopovcag epyaciog, ™ Pondela Kot v LIOGTHPIEN TOV LoV
TPOCEPEPE, KAOMDG Kot Yo TO GLVEYES evalapEpovV oL £de1Ee. Ot vmodei&elg kot ot
AOGEIS OV KATENEIEE GUVETEAEGOV BTNV LIEPTNONGT OTOLOGONTOTE TPOYOTEING.

To ovveyég evdlapépov, ol emonuavoelg kot ot cupPoviés tov Kabnynt
Ytépywov Tloptliov dSadpapdticov KoBoploTikd poOAO0 oIV OAOKANP®OT NG
napovoos A.A. kot tov guyapiot® OBepud. Emiong, 6o nbeko va tov guxaptotiom
TOAD Y10 TN CUUTOPAGTACT Kot TNV NOKN VIOSTNPIEN TOL LoV TPOGEPEPE KaB™ OAN
1 odpketo ekmdvnong g A.A.

Nwbo evyvopmv anévavit otov Kabnyntm Nikoéiao Aoavordrto, mov pe v
gUTEPIOL TOL KOl TS YVAOCELS TOL €3MCE AVCELS GTO TPOPANUATE EPUNVEVTIKNG
QVoEMG TOL TapoLSLIoTNKAY Katd TN Oeaywyn e A.A. Emiong, 06w va tov
EVYOPICTICM YO TNV VTOUOVI] KOl TNV EMUOVI TTOL £0€1EE, Kb’ OTL elyov KOTAAVTIKO
POAO GTNV OAOKANPMOT) TG TOPOVCOS EPYACTOG.

H ovunapdotaon kot n porfeia tov Kabnynm Xpnotov X. Zepepod ntav
ToAOTIUN, kaB’ OAn T Odpkewn dwoupovig pov oto Boro. Ov cvuPovirég tov
oEVETEAEGAV GTT XAPOEN TNG ONUEPIVIG LOV TOPELNG.

®a MBeha emiong va evyapiotio® Tov Ap. Xproto AOUEVIKI®OTH, YO TN
oLUPOAN TOL GtV oAoKANPWSN NG Tapovcsas A.A., kabmg kot Yo T Bondeid Tov
kB’ OAn T dudpkela poitnong pov oto [avemot|o Oeccariog.

Emniéov, Ba nMBeho va evyopiomow 1t [ewAvaivon A.E., n omoia

ovupetelye evepyd otnv ekmoévnon g AA., oto miaico tov Ilpoypdupotog
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«ITENEA 2003». ISwaitepa 0éAw va evyopiotion tov k. Kupidko Zafpidon, IIpodedpo
™ Etoupeiog kon v ko Zoeio Ogodmpidov, Yrevbuvn Epevvag yio ™ cuvepyasia
TOVG, KaOMG Kol TNV Thong EHGEMS LIOCTNPIEN TOV LoV TOPET V.
Téhog, BéA® va ekppdom TV evyvopochvn pov oty EAnida, yuo ) fondeia,
TN GLUTOPACTACT KoL TNV VTOGTNPLEN TNG.
Ta mapdv €pyo cuyypnUaTOd0THONKE:!
e 75% ¢ Anuoociag Aamdvng amd v Evpomnaiky ‘Evoon — Evponaikd
Kowwoviké Tapelo,
o 25% tg Anuootag Aomavng amd to EAAnvikdé Anuodcio — Ymovpysio
Avantoéng — IN'evuen Ipoappoteio Epgvvog ko Teyvoroyiag ko
e ano tov [diwtikd Topéa,
o010 mAaicto Tov Métpov 8.3 tov E.I1. Avtayoviotikétta, tpdén «ITENEA 2003» -
I” Kowortwo [Thaico Ztpiéne.

Eppavouni Toipog
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ITEPIAHYH

H yewpylo amotedel pion amd TG ONUOVTIKOTEPES TPMOTOYEVEIG OUKOVOUIKES
dpaoctnpromtes. [dwitepa oty EALGSa, N yewpyla anoteAel Evav topéa otov omoio
Baciletar  €Bvikn owovopia g YOPOS, EPOGOV GTOV TPMOTOYEVH AYPOTIKO TOUEN
amacyoleital to 12% tov minbvopov (évavtt 6% oty Evponaikn ‘Evoon). [Mapd,
Oumc, ™ peydAn onuacio g yewpyiag, otnv EALGSa ot aypoxkipatikég {dveg dev
&yovv optotel copms. O TPOoGHOPIGHOG TOV AYPOKAUATIKOV (Vv cuviehel oty
gdpeon G KATOAANAGTEPNG KOAMEPYEWS Yo KABe meployn, ovOiAoyo pHE TO
aypOKMpo  avtng, evad ovpuPdiier ot Pektiotomoinon TG TAPAY®YNG TGV
KOAALEPYEIDV HE TAVTOYPOVT OPOOLOYIKT XPNON TOV PLGIK®V TOPMV.

Ymv moapovoa Awoktopiky] Awatpin] avamtdccetor picn oAokAnpopévn
pebodoroyia aypokhMpotikng Covomoinong pHe Tn ¥pnomn vEMV TEYVOAOYLOV Kot
OLYKEKPIEVOL HE TN YPNOM TNAEmokOmnong kot [ewypopikdv Zvommpdtov
[Minpogopidv (I'.Z.I1.). H emotiun g tAETIokOTNoNG £XEL TOALD VO TPOCPEPEL
OTNV TOPOKOAOVONGT KOl GTOV EAEYYO TOL AYPOTIKOD KAASOVL, €VM 1 YPNON TOV
X101 ocopPdirier otV OAOKANPOUEVT Olayeiplon OA®V TOV TOPAUETP®V KOl
petafAntav, Kabdg Kol g YOPIKNG TANpopopioc, mov eival amapaitmteg Yo To
copN TPOGOLOPIGUO TV AYPOKALOTIKOV (OVOV.

Kvpiog oxondg g mapovoag epyaciog eivar | avémroén piag pebBodoroyiog,
omoio. Oa  ocvuPdAler oMV OMOTIKY) TPOCEYYISN TOV  TPOGOIOPIGUOV  TMV
aypokApatikov (ovav. Mg Bdon avtd to pénuo, Aopfdvovior vroyn OAot ot
TOPBEYOVTEG TTOL KATEYOVYV CMUAVTIIKO POAO GTOV TPOGIOPIGUO TOV Oy POKALLOTIKOD
dvvapkov piog meproyne. ‘Etotl, pe m ypnon xupiowg 60puepopik®dv de00UEVOY, GAAL
Kot ovppatikdv (emiyelwv) UETPHOEOV KOl UE TOV VTOAOYIOUO Oy POKAUOTIKOV
dektdv, mpocdopifovtor ot KMUOTIKEG cuvOnkes vypaciag, Oeppokpociog Kot
aKTvOPOAlaG, oL emKpATOLV G€ pio mePLoyn. AVTEC Ol KMUOTIKEG GLVOT|KEC
ovvovalovtar  pe  Tomoypagikd  (vyouetpo kot KAion) Kol €30(POAOYIKA
YOPOKTNPIOTIKA Y1 TOV TPOGOOPIGUO TV  aypokApotikeov Covav. Emiong,
avanmTOGOOVTOL GTOTICTIKG HOVTEAD EKTIUNONG TOV 0OT0dOCEMV TOPAYOYNG TNG
KOAAEPYELOG TOL BapPoKion Kol TOV GLTAPLOV, UE TN YPNOT TNAETIGKOTIK®OV OEIKTOV,
Y10 TOV TPOGOIOPIGHO TNG TOPAYDYIKOTNTOG EVIOS TV OYPOKALLATIK®OV COVOV.

H m@potewvopevn pebBodoroyie  elvar  oAokAnpopévr), KOWWOTOUOG Ko

petafipdoun, €vd 1 €QOPUOYN NG OLVETEAEGE GTOV  TPOCOOPICUO TV

Xl
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AYPOKAUOTIKOV (OVAOV oTNV TTEPLoyn HEAETNG, TOV €ivol TO VOATIKO SIOUEPIOUO TNG

Oeooariag.
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£0apovg (AaréClog, 2002).

IMivaxkag 4.3: Avackonnon 6toug deikteg Prdotnong (Gorte, 2000).

Mivaxog 5.1: ®dacpatikd yapaxmpiotikd tov awcbnmipa AVHRR (Tungalag-
saikhan and Guenther, 2008).

MMivaxkag 5.2: Xapoktnplotikd KAMPTog pog teployng pe paon to deiktn Enpotntog
(UNESCO, 1979).

IMivaxag 5.3: Katmyopleg g vewpywng Enpacioag Pdoet tov tiudv tov VHI
(Kogan, 2001).

Mivokog 5.4: Evdewticég Tipéc Pacikng Oeppoxpaciog yia avémtvén (Te, oe °C), kat
a0poopa Ogppopovédov (TSUM oe °C-d) yui mqpn avémruén
dapopwv kKodepyeldv (Aavardatog, 2007).

IMivaxkag 6.1: Mnvioio T0c0GTH TOV OPOV NUEPAS MG TPOG TO OAKO ETNGLO TOGO
OPAOV NUEPAG, Y10 YEOYPAPIKO TAGTOG 39°.

IMivaxag 6.2: Twég Paocikng OBeppokpaciog, abpocpo Beppopovadov yio TANpn
avamtuén Kot dbpkeln PAacTIKNG TepLddov, vy to Popfdrt kot To
otdpt.

IMivoxag 6.3: Twéc Angot yua yeoypaeikod midtoc 39° kot yioo T 15" nuépa kabe
pnva.

Mivaxag 7.1: Xapokmpiopog tov (ovov WLGE avéroya pe v katnyopio
YEWPYIKNG ENpaciog kot KMUOTIKNG EnpotnTag.
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Mivaxkag 7.2: Ta&wounon tov £30QikdV povadwv pe Baon v agupdpo ypnon Kot
TNV EMKIVOLVOTNTA Y10 EPMULOTOINCT).

MMivaxag 7.3: Tleptypapikd oTOTIOTIKG OTOVKElD TOV  KAMUATIKOV YOPTOV NG
unviaiog Ry v kohAiépyeta Papfakion.

MMivaxag 7.4: Tleptypa@ikd OTOTIOTIKA OTOWEld TOV KAMUOTIKOV YOPTOV NG
unviaiog R,y v koAMépysia Grtaplov.

IMivaxag 7.5: Xvvteleotg ovoyétiong petald tov TV Ryer tov  kpioov
deKanUEP®V Yo TG KaAMEPYELES TOV Poapfakiol Kot TOL GTtaplov.

IMivaxkag 7.6: Xuvteleomc ovoyétiong peta&d Tov TV Rre tov  kpioyov
deKanUEP®V Y1 TIG KAAAMEPYELES TOV Papfakiod Kot Tov GLTaplov.

IMivaxog 7.7: Amoteléopota TG avAAvong TOALATANG TOAMVOpOUNoNG HeTald Tov
Tiwdv Rrer kot Ryer tov kployov dekomuépov kot tov amodocemv
TOV KOAALEPYELDV TOV BapfoKiov Kol TOL GLTaplov.

IMivaxkag 7.8: Awagpopd Kot Tocootioio, OPopd HETAE) TV EKTIUOUEVOV Kol
TPAYUATIKOV OTO0OGEMV Yo TNV KOAMEPYELW ToL PapPakiod, pe ™
xpon Tov Ryc.

Mivaxkag 7.9: Awgpopd Kot mocootwoio, OPopd HETAE) TV EKTIUOUEVOV Kol
TPAYUATIKOV OT0dOGEMV Yo TNV KaAMEPYELWL Tov PapPakiod, pe ™
xpnomn tov Ryc) kot Rrg).

IMivaxog 7.10: Atapopd ka1 mocooTioio O10popd HETAED TOV EKTILOUEVOV Kol
TPOYUATIKAOV OTOOOCEMV Y10 TNV KOAAEPYELL TOV GLTOPLOV, UE TN
ypnomn v Ryci.

Mivaxog 7.11: Atagopd Kot mocooTioio O10Popd HETAED TOV EKTILOUEVOV Kol
TPAYUATIKOV OT0d0CEMV Yol TNV KOAMEPYELL TOL GLTOPLOV, UE TN
xpNon Tov Ryci kot Rrg.

MMivaxkag 7.12: Alapopd Kot TocooTwoio. oPopd HETAE) TV EKTIUOUEVOV Kol
TPAYUATIKOV 0T0dOGENV, avd KaAMEPYELa Kol LEBOSO eKTipMoMG.

IMivaxag 7.13: X0ykpion PeETaED TV THOV TG ekTiunfeicnc Ko TG TPUYHOTIKNG
amOd00NG,.

MMivakag 7.14:Z0yKpion Kol GTATIOTIKEG TOPAUETPOL HETOEL TV TWdV Tov Al
VIOAOYIOUEVOL 0Tt TOL dopuPopikd (Kot emiyslo ywpikd) Kot and to

eniyetlo dedouéva (1982-2001).
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Ewova 5.1:;

Ewova 5.2:

Ewova 6.1:

Ewova 6.2:

Ewova 6.3:

Ewova 6.4:

Ewova 6.5:

Ewova 6.6:

Ewova 6.7:

Ewova 6.8:

Ewova 6.9:

Ewova 6.10:

Ewova 7.1:

Ewova 7.2:

Ewova 7.3:

AIXTA EIKONQN

O dopvedpog NOAA mov AVHRR

(Tungalagsaikhan and Guenther, 2008).

QépeEL  TO  POOIOUETPO
TomoBecio Kot Ye@YPOPIKA XOPOUKTNPIOTIKA VOATIKOV OlOUEPIGLATOG
™m¢ Oescaiiog.

Xapmg VHI 1ov voatikod Swapepiopotog g Oeocoariog, Yo tov
Avyovoto tov 1986.

Xaptng Oepuokpooiog empaveiog &ddpovg (Ts) TOL  VIATIKOV
dwpepioparog g Oescariog, tov [ovito tov 1997.

Xapteg unviciov TIHdV Tov eLTIKOD cuvtedeotr] C, amd Tovg pnveg
Oktofpro (a) g Mdaptio (o7).

Xapteg unviciov Tipdv Tov eLTIKoD cuvvtedeotn C, and Tovg pNveg
Ampiho (a) Eog ZemtéuPpio (oT).

Xaptng ETp tov vdatucov dapepiopatog g Oeocariog, yio Tov
Avyovoto tov 1997.

Ioobyeig mov ypnowomomOnkov yoo ™ Onpovpyic. ToLv YNELoKoD
HOVTELOL aVAYALPOL TOV LOATIKOD StapEPIoUATOC TS OeGGaATNG.
Pnowoko poviéro avayrveov (DEM) tov vdatikod dapepiopatog g
®eocoolMoag.

Edagpoloykog xaptng tg EALGSag (IMdooyiov, 2004). To vaduvnuo
dtveton avaivtikd oto [apaptnua 11

Edagporoycdc xaptng tov vdatikov dwopepiopatog g Osocoriog.
AVOALTIKO LTOUVIILO TOV £00PIKOV evOcewV divetarl oto [Tapdptnua
I1. (TIpocappocpévo ard Iacoyiov, 2004).

Xaptng GDD (o1tapt) tov voatikoy dlapepicpatog e Osoocaiiog yio
™V koAhepyntikn mepiodo 1995-796.

KApoatwkn Enpdmra 6to vdotikd dwapépiopa e Oecoariog, yio tnv
vdporoykn| mepiodo 1981-2001.

I'eopywn Enpacio 610 VOUTIKO dpépiopa g Oeocariag, pe Paon
TN GVYVOTNTA ENMAVEUPAVIONS cvuBdviov Enpaciog TV VOPOAOYIKN
nepiodo 1981-2001.

Zoveg WLGE tov vdatikov dwapepiopatog g @socariog.
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Ewova 7.4:

Ewova 7.5:

Ewova 7.6:

Ewova 7.7:

Ewova 7.8:

Ewova 7.9:

Ewova 7.10:

Ewova 7.11:

Ewova 7.12:

Ewova 7.13:

Ewova 7.14:

Ewova 7.15:

Ewova 7.16:

Ewova 7.17:

Zdveg KohMepyeldv pe Paon 1o VYOUETPO, GTO VOATIKO SLOUEPIGLLOL
™¢ Oecscariog.

Katmyopieg Lovov tov vdatikov olapepiocpatog g Oeoocariag, He
Baon v KAiom tov £ddpovc.

Ag1popog ypnom oto vdatikod dapepicpatog e Osccalriog, e Bdon
TOV TOUTO £0G.POVG.

Z®VeG aePOPOL TOPAY®YNS Kot KAon  €04povg OTO  VIOTIKO
dwpepiopa g Oeccariog.

ZBVEG 0EPOPOL TOPAYMYNG LUE EVOOUATOUEVN TNV KAIOT) TOL £60(QOVG
TOL VOATIKOV Olapepicpotog T Oeccariog.

Zovn koAAépyeog tov PapPakiov 6To VOUTIKO OOUEPICHO TNG
Oeocaliag, Pacet Twv GDD.

ZGVn KOAMEPYEWS TOV OLITOPOV OTO VOATIKO  OUEPIGHA  TNG
®eccariag, facel twv GDD.

Xapmg ¢ péong unvwaiog xobapng oktwvoPoriog tov Maiov oto
VOATIKO dwopépiopa g Oeocaliag, ™G HEGOG OPOG TOV TIUAV TOL
Moaiiov, yio v mtepiodo 1981-2001.

XApTeg KAUATIK®OV TILOV TG unviaiog kabapng aktivoPfolriog yia Tovg
uveg NoéuPpio (o) éog Iovvio (1), g mepiddov 1981-2001, otig
LdVEC aELPOPOV TTAPAYMYNG TOL GLTAPLOV TOV VAUTIKOV OLOUEPICUOTOG
™m¢ Oeccaroc.

Xapteg KMUOTIKOV TILOV TNG unviaiog kabapng aktivoBoriag yio Tovg
uveg Ampiho (o) éog OxtodBpro (1), g mepodov 1981-2001, otig
{ovec  aepopov  mopaymyns Tov  PapPokiod  Tov  VIUTIKOV
dwapepicparog g Oeocarios.

Aypoxhpotikny Covn g koAlépyswog Popfokiod 610 vOATIKO
dwpépropa g Oeccariag, yio v mepiodo 1981-2001.
Aypoxipatiky  {ovn G KOAMEPYEWNS OlTOplod  GTO  VOOTIKO
dwpepiopa g Oescariag, yio v mepiodo 1981-2001.

Xapmg Al omv oprokn {dvn oitov, 610 LOUTIKO SOUEPICUA TNG
®eccariag, yio T1g fAacTtikég mepiodovg 1981-2001.

Aypoxipoatikéc (mveg oitov-Bapfokog 6To vOATIKO SUUEPIOUO TNG

Oeocaliag, yio Tnv mepiodo 1981-2001.
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Ewova 7.18: Méon meployikny ektipnon g oamddoong tov  PoapPaxiod  otig
aypokApatikés (oveg Pappokoc ywoo v mepiodo 1981-2001, oto
VOUTIKO drapépiopa TG Oeccariog.

Ewova 7.19: Méon mepoyikn ektipnon g omddoong Tov  ortaplod  oTnv
aypoxApatiky {ovn oitov yo v mepiodo 1981-2001, oto vdaTKd

dwpépiopa g Oeccariog.

XX

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 15:04:01 EEST - 3.147.82.236



Yympo 2.1:

Xyfpa 2.2:

Xypa 2.3

Xypa 2.4:
Yympo 2.5:
Xyfqpa 2.6:
Xyfqpa 3.1
Xypae 3.2:
Xypa 3.3:
Xympa 4.1
Yympo 4.2:
Xypa 4.3:
Xympa 5.1
Yympo 6.1:

Xypa 6.2:

Yypa 6.3:

AIXTA EXHMATQN

[Mapdyovieg mov exnpedlovv v amddoon Tov kodlepyeiov (Fageria et
al., 1997).

Ipoaewn amewcovion g arinienidpaong peta&h g Beppokpaciog Ko
mg eotoovvbeong oe C3 kar Cyq @utd. H Bédtiomn Oeppoxpacio yio
potocvvleon eivar mepimov 25°C ot Cs puTd Kot Yopw otovg 35°C ota
C4 @utd (Fageria et al., 1997).

I'evikég kopumdreg g avtidpaong tov AMAX ot Ogppokpacio yio
drapopetikég ouddec korlepyeidv (Aavardatog, 2007). I=gutd C; oe
KpYHa ko evkpota KAipota, [1= eutd Cs oe Oeppd kAiipata, II= putd Cy
og Oegpud kKhipata, IV=pvtd C4 o€ kpOa KAipata.

Méyebog e€atlopevng emoavelag kot pviude e&atuong (Mavi and
Tupper, 2004).

[evikevpévo mpOTLTTO TG OVAKANONG, AmTOPPOPNONG KOl EKTOUTNG TNG
NAakng aktvoPfoiiog og mpdowvo evAlo (Mavi and Tupper, 2004).
I'evikevpévo mpdtLMO ™G AVAKAOONG, OTOPPOPNONG KOl EKTOUTNG TOL
ewtog (Mavi and Tupper, 2004).

H enidpaon g Oeppokpaciog 6to UNKog g mePLOdoLv amd To GUTPMU
€mg Vv avBopopia Sopopmv KaAepyelmv. (o) oikaAn, (0) outdpt, (A)
Avapt, (0) kadapmokt, (X) eoacdi (Aavardatog, 2007).

O «vdpo-mapdroyos» kbkrog g Enpaoiog (Toakipng, 1995).

duvokn kot Kowvovikn dtdotacn g Enpaciag (Wilhite, 2005).
Amewkdvion Asrtovpyiag dopvpopov (McVicar and Jupp, 1998).

[Meproyég tov HMD (Méptikag, 1999).

ATEWOVION TG OVAKAAONG TOL QMTOS GTO HEGOKLTTAPLO YXDPO EVOC
npaotvov evAov (Harrison and Jupp, 1989).

Aldypappor pong Yo Tov TpoGOoPIGHO TOV Ay POKAUATIKOV {OVOV.
Boowd epyareio tov Model Maker.

Movtédo epappoyric ®iktpov “Compound Twice” 4253 (mivo).
“Compound Twice” 4253, Aertovpyia Reroughing (kdtm).

Amewcovion tov poviéhov vroroyiopov tov VCI ava €toc.
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Yyqpe 6.4: AmekOvion TOV HOVIEAOV EQOPUOYNG TOL KEMAEKTIKOV» OTOTIGTIKOV
@iAtpov pésov dpov.

Yympa 6.5 Anewkovion Tov povtéAov vtoloyispov tov VHI.

Xyqpe 6.6: EEoywyn g oxéong petald Oeppoxpaciog aépo kot Oepuoxpaciog
empaveiog d4povg oto otafuod g Adpiooc.

Xype 6.7: Amewcovion tov poviélov vmoAoywopov g ET, pe t ypnon g
eEiomong Blaney-Criddle.

Xypae 6.8: AdpBpwon tov povtédov yia tov vtoloyiopd tov Al

Xype 6.9: AdpBpwon tov povtélov vroroyispob twv GDD.

Yyqpe 6.10: Ameicovion Tov HOVIELOL VTOAOYICHOD TNG HKPOL HAKOVS KOUOTOG
KaBapng aktvoPoriog.

Xypae 6.11: Ameucovion tov HoVTEAOD LTOAOYIGHOV NG Héong unviaiog Ry.

Zympe 6.12: Aneicovion tov HOVTELOL VTOAOYIGHOD TG péong unviaiog Ly.

Yympoa 7.1 TIpocsdopiopds Tov OpdomV EIKOVOGTOXEIDMV LE KOO YOPAKTNPIOTIKA
yvopiocpoto (Aaréliog, 2002).

Tyqpe 7.2: Zmv emPrenopevn taSvounon emAEYOVTOL OELYLOTOANTTIKEG TEPLOYES
(A, B, C) mov ypnowonotovviol yio v Ta&vounon oAdKANpNG g
ewovog (AaréCiog, 2002).

Yyqpoe 7.3: Tevikn  pebodoroyion un  emPremnduevng tawvounong. Ov  apyikég
TOAVQUCHOTIKEG €1KOVEC TaSvopovvtol, HEc® &vog aiyopiBuov, oe
KAGGELG GOUP®VOL LE TIG PAGHATIKEG TOVG 1010TNTES (AaAéliog, 2002).

Yype 7.4 Tywég tov deiktn Enpotntag avd PAACTIKY TEPiodo TG KOAMEPYELNS TOV
GLTaPLoV, MG HEGOG OPOS TOV TILAV TNG OpLakns {odvng.

Yyqua 7.5: Eappoyn g ypopkic tolvepdunong peta&d tav tipdv Rycp tov 2°°
dexamuépov tov TovAiov kot TV omoddoemv Tov PapPakiod (1982-
1996), 6710 vVouTIKO SropéPIGHO TG OecGoiog.

Yyqua 7.6: E@appoyn g ypopikic tolvdpdunong peta&d tav tipdv Rycp tov 2°°
dexanuépov tov Maiov kot Tewv amoddcewv Tov ortaptov (1982-1996),
070 VIATIKO dlapéPIopa TG Oeooariog.

Yyqpe 7.7: Zoykpion tov Tipeov tov Al oto petemporoyikd otabud g Adpioag,
VIOAOYIGUEVOL amd TO. SOPLPOPIKA (Kot emiyslo, yoPIKE) Kot omd To

eniyetlo dedouévo (1982-2001).
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Eicaywyn

KE®AAAIO 1°: EIZAT'QI'H

11 Ynpaoio g aypokipotikig mvoroinong

H erdprea tpoeng kot evépyelag Bewpeitar o¢ évo amd To Mo Kpicla
{ntpoTo TOL ATaGYXOAOVV TOL KPATN 6 OA0 TOoV KOGHO. Mg TN cuvey®g av&ovopevn
{mon v TpOPLULL Kol EVEPYELN, OPUOSIOL Yo TO CYESOCUO Kot TN JStoyeipion
KOTOVOOUV OLO KOl TEPIGGATEPO TNV OVAYKN Y10l L0 OTOJOTIKY YPNOT| TOV QUCIKMOV
nopwv. Tig tedevtaieg dexoetieg, M eKTIUNON ALTAG NS OvAYKNG €xel avéndel
TOYKOGMMOG Kol ovTd  dopoivetal omd TG TPOoTAOeleg Yo  OEMGTNUOVIKN
AVTIHLETOTION ToL BEpaToc Kot 0pHoAoYIKO GYedACUO TOAMTIKGOV dloyeiplong, mTov
Katapdrrovtar and tov Opyaviepd Tpoewmv kot I'ewpyiog tov Hvouévov E6vov
(United Nations Food and Agriculture Organization, FAO), tov Ilaykdéouio
Opyaviopno  Yyeiag (World Health Organization, WHO) kot v Emitpomn
Aypopetewporoyiag tov Ilaykdéouiov Opyoviopod Metewporoyiag (World
Meteorological Organization, WMO).

Y& moykoopo KAIpaKo 1 yewpylo Kuplapyel OTIC OMOQACELS CYETIKA UE TIG
ypnoelg yne. H emeiyovca avaykn yio SIMAOGLOGHO NG YEMPYIKNG TOPAYOYNS OTO
emopeva 25 ypovia, YPNOOTOIOVING AyOTEPN YN KOl AlYOTEPO VEPO, OAUEGOL
TEYVIKAOV EVTOTIKOTOINONG, OvVOTOPELKTO B €Yl KOWMVIKEG, OIKOVOUIKEG KOt
neplParioviikég emmtmoelg (Srinivasan, 2006). T't' avtd, sivor omopaitntn m
AVOYVOPLON  KEPYOAEIOV» KOL TEYVIKOV YloL TNV EAQYLOTOMOINGN VIOV TOV
EMATAOCE®V, UE TAVTOYPOVT] EVOLVAU®ON TNG TAPUYMYIKOTNTOS KOl TOV OIKOVOUK®V
opermv. ITlpdto Pruo mpoc avtiv v kotevBuvon omoterel 0 OPIGUOS TV
AYPOKALATIKOV {OVAV.

Eivar yeyovog 6t 1 yewpyio otnv EAAGSa amoteAel évav topéa otov omoio
Bacileton n €Bvikn otkovopio TG YOPOAG. XNUEPO, GTOV TPMTOYEVY] OYPOTIKO TOUEN
amacyoleitor to 12% tov nAnBvopov (évavtt 6% oty Evponaikn ‘Evoon) (EXYE,
2008). Opwg, evd M onuacio Tov aypotikov topéa Yoo v EAAGda givor avtovont,
OTNV TPAYUATIKOTNTA OV £XEL OMOTIUNOEL GYETIKA pE:

o Tnv gdpeon TOV KATAAANA®V TEPLOYDV OVA YEOPYIKT dpacTnploTnTa.

e Tn BektioTomoinom g YEOPYIKNG TOPAYOYTS.
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Eicaywyn

e Tnv opBoloywkn xpnon TV PUGIKAOV TOPMV.

e Tn puwoiun avémtvuén g vraibpov.

H npaypatomoinon tov avotépm otdywv o cuviehécet:

o Xmv ovénom TG OCULUUETOYNG TOL OyPOTIKOL Topén otV  €bviky

owovopia.

e TNV OIKOVOUIKY], TOAMTIKY| KOl TOATIGTIKN OVATTUEN TNG TEPLPEPELOG.

e XNV avAoyeon NG TAoNG EYKATAAEWYNC NG LOIBPOL KOl TNV ATOTPONY|

TOV LLOPOGLOV TNG.

® XNV anocyOANOT TV VEWOV.

o XNV anoKEVIPOON.

H yewpyia, Aowmdv, amotelel Evav Topéa, 0 omoiog AOy® TG ONUOVTIKOTNTAG
Tov mpénel vo. Ppioketor vwd ocvveyn] mapokoiovdnon. H emotiun g
TNAETOKOTNONG £XEL TOALA VO TPOGPEPEL GTNV TAPUKOAOVON O™ Kot GTOV EAEYYO TOV
ayPOTIKOV KAGOOV, EPOCOV UTOPEL KO TOPEYEL:

e Tn ovvoAikm kot xafnuepwvny KdAvym, kabmg Kot mopakoAovdnon Tov
ayPOTIKOV TEPIPAALOVTOG.

e Tov éleyy0 TV KAAAIEPYEUDY KOL TNG TOLOTNTOS OVTMOV.

o Tnv élheyn avaykng exiokeyng oto Tedio-YMPO KOAMEPYELOS.

e Tn Peltotomoinon kot 7wPOYVOON NG TOPOY®YNS MHE TN XpNom
eedcevpévav peBodoroyLmy.

O televtaiog mapdyovtag £xel TOAD peydain onuaocio. H BeAtictonoinon g
TOPAYOYNS, KABMG Kol 1 TPOYVMOTN TV Om0d0CEMV UE T ¥PNON TNAETIOKOTNONG
gtvon moAd onpoavtikn yo v EBvikr) Owovopia. Eniong, divet otov kadiiepynt
duvaToHTNTO TG YVOONG TNG KOUTOAANAOTNTOG TOV KAAMEPYEUDV OVAL TTEPLOYN KOL TNG
TOCOTNTOG TNG EMEPYOUEVNG TOPOY®YNG HE KATOW OMOKAOY], EV® O TOPAAANAOG
Eleyxog ¢ Katdotaong g PAACTNONG Kol KAT €XEKTAOT TNG MOLOTNTOS OVTNG,
OLVTEAEL GTNV ATOELYY| Kol 6TN PelmoT TG VtoPaduiong twv mtpoidvimy, Kabdg Kot
omVv avEnon G avIOy®VIOTIKOTNTAG Toug. Télog, ovviedel otnv opBoroyikn
duayeipion T@V PUOIKAOV TOP®V KOl GTNV OITOPLYT TS VTOPAOONG ALTDV.

H aypouetewporoyia (cvuvtouevon g oypoTikng petewporoyiog) Oéter pe
SAPOPOVG TPOTOVG TNV EMCTNUN TNG LETEMPOAOYIOG GTNV VANPEGia TG Yewpyiag,
dOTE Vo GLUUETEXEL otV opBoloyikn Olayeipion TG YNg, OTNV EMTAYVVON TNG

TOPAYOYNS TPOPILMV KO VO ATTOTPEYEL T U1 OVOGTPEYIUT KATAYPNOT TOV PUCIKAOV

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 15:04:01 EEST - 3.147.82.236
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nopov  (Smith, 1970). Emiong, opiletor g m emomqun mov e€etalel Tig
HETEMPOAOYIKES, KMUATIKEG KOl VOPOAOYIKEG GUVONKEG, TOV €1Vl OMUAVTIKEG Y10 TN
veopyio eoutiog TOV GAANAEMOPACEDY TOVE UE AVTIKEINEVA Kol dlepyacieg NG
yempykng mapaywyng (Molga, 1962).

Apa, n aypopeTe®poAoyio glval pio OMOTIKN EMGTAUN TOV GUVOEEL OPKETES
EMIOTNUOVIKESG OPYES KO YEPLUPOVEL TN QULGIKN pe T Proroyikn| emotiun. Eivon pia
EMIOTNUN OV £YEl TOAVAPIOUES EQPUPUOYEG OTNV EKUETAALEVOT Ko dlayeiplon TV
vempykov mépov (Mavi and Tupper, 2004).

"o ™ Pertiotonoinon ¢ amdd0oNG TOPAYOYNG ATOLTOVVTOL CUYKEKPIUEVEG
KMpoatikég ovvinkes. ‘Etol, o kabBopiopdg tov KMUATIKOV TOPAUETPOV  TOV
TOPOVCIALOVY  EVOLOPEPOV OO  YEWPYIKY amoyrn, elvol omapoaitnTog Yo TOV
TPOGIOPIGUO TNG KATAAANAITNTAG PiKG TEPLOYNG Y10 TNV OVATTLEY KOAMEPYELDV.

O mPocdOPIGHOG TOV AYPOKAMUOTIKOV (@VAOV cuvielel oty €0peon g
KOATOAANAOTEPNC KOAMEPYELOG Yoo KAOE meployn, ovOAOYO LE TO OyPOKALUO OVTYG.
Emiong, amotedel Pacikd mapdyovia yioo TNV €VPECT TOV KOTOAANAOTEPOL TPOTOL
KOAMEPYEWOG GE OYEON LLE TIG AVAYKES TNG EKACTOTE KAAMEPYELNS, O omoieg opilovtan
Ao TIC EMKPATOVCEG OYPOKALLOTIKES GUVONKEC.

Ov aypoxhpatikég COveG KATEYOLY CNUAVTIKO pOAO Kol givol oKOTYOS O
TPOGOOPIGHOC TOVG, EPOCOV Ol ATOPAGELS TOV APOPOVV GE ENEVOVGELS LITOJOUNG OTN
veopyio mpémer vo Poacilovior 6To aypOKAUOTIKO OLVOUKO, OTO TAOICLOL H0G
Budoiung kot agtpopov avarntuéng. Emmiéov, 1o khpa givat 1 KHplo cuvieTdGo IOV
opiet Tov TOMO TOL OIKOGLGTAMOTOS, OKOAOVOOLUEVI] Oamd TOLG EJPLKOVCS
mopdyovteg, v avlpamivn mopéuPacn Kot GAAEC QLoIKES dtatapoyés. Emopévamg,
elval omapaitnn pio AETTOUEPNS AVAALGT TOV OYPOKMUATIKOV {OVOV, apov Umopel
VO OTEIKOVIGEL TO TPAYLLATIKO 0LYPOOIKOAOYIKO SUVOLIKO TNG EKACTOTE TEPLOYNC.

To avtikeipevo Kot ot otd)ol, koBmG kol M O1dpOpwon TG TUPOLGAS

SOKTOPIKNG SOTPIPNG AvAADOVTOL GTN GUVEYELCL.

1.2 AVTIKEIPEVO KO GTOYOL
Ymnv EAAGSa ot aypoxAipatikés Laveg dev €govv oplotel capms. Agv vITapyEL

Kamota BpAoypagiky] avoaeopd mov vo Tpocdlopilel ta Oplo ALTAOV 1 TOV OKPIPN
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Tovg TOmo. EmimpocBétwc, dev £yl cuvteleotel kKapia mpoomdbeia yio va opiotodv ot
Coveg avtég pe T ypnomn TnAemokomikav pefdowv. e oebvr wiipoka, ot
aypOKMUOTIKEG LOVESG £YOVV OPLOTEL GE TOALES YDPEG. AKOUO KO GE AVATTUGOOUEVES
YOPES, OM®G aVTEG NG OLTIKNG AQEPIKNG, &yovv opiotel, pe okomd T PEATIO
dwyeipron tov koAdepyeldv. [Hopdti, Opmg, £xovv mTPOGdOPIoTEL GE OPKETA PEPT,
dev  vmhpyer wopio avagopd yio  pueBodoroyikr] mpocEyylon HE TN YpNoN
mAemiokénmnone. o v emitevén pog yewpyiog Poacillopevng otV amodoTiKn,
opBoroyin kot Prdoyn ypnon T@V LKAV TOPwV, givol omapaitnToc 0 Coeng
TPOGIOPIGUOG TV 0y POKAUATIKOV {OVOV.

YxeTIKG pHE TNV EKTIUNOT TNG YEWPYIKNG TOPAYWOYNS, OV KoL EXOVV Yivel
Kamoleg peBodoroyikég mpoomdbelec otnv EAAGOa, map’ OAa avtd doev €xer yivel
TPooTadeln. TPOcEyylong amd TNV TAELPE NG TnAEmokOTNoNG, Topd UOVO oE
oplopéveg edikég meputtmoelg (my. Quarmby et al., 1993; Dalezios et al. 2000,
Domenikiotis et al., 2004a, 2004b). 'Etot, dev vapyet entyeipnotokn pebodoroyio o
emimedo epapuocpévng épevvag otnv EALGda. Qotoco, d1ebvag yivovion mpoomadeteg
avantuéng pebodoroyidv, KatdAAnAwv va Pplokovv EmyelpnoKES EPAPUOYES OF
eninedo Evponaiknie Evmong (m.y. Joint Research Center) ka1 Bopeiag Apepkng, av
KOl OEV VTTAPYOLV TOAAEG dMUOGIEVLGELS AOY® €BViKAOV Tpotepatotitv. ['a to Adyo
avto, kpidnke amapoitnn po OALOKANPOUEVT, GE €MIMEOO SOAKTOPIKNG daTpIPng,
HEAETN  QOPLEOPIKAOV peBOodOAOYIDY otV TapakoAovOnon kol Olayeipton ToL
EXAnvikod aypotikod mepifdiiovtog.

Ta avtikeipeva ™ mapovcos Epevvag stvat:

1. O xoBopiopdg aypokMpaTIKOV (OVOV 610 VOUTIKO OlOUEPICUO TNG
OeoocoMMag, pe TN ¥PNON VEOV TEXVOAOYLOV KOl GUYKEKPIUEVO TNG
AEmoKOTMoNg kol tov [eoypapwodv Zvomudatov IIAnpopopudv
(C.2.IL).

2. H mpodpoun mocotikn ektipnon yeopykne napaymyns (Baupakt, crrapt)
o€ eMmedo aypoKAUOTIKOV (OVAOV, HE TN YPNON VE®V TEXVOAOYUDV
[(T.Z.I1.) ko TnAemokomnon].

O Poowdg o©10)0C¢ NS TOAPOLGOS OWOKTOPIKNG dwTpirg eivar m

TOPAKOAOVONGN TOL aypOTIKOD TEPPAALOVTOG GE EMMESO AYPOKAMUATIKOV (OVAOV
Kol 1 avamTuén eVOC GUGTNIATOS EKTIUNONG YEWPYIKNG TOPOYMYNGS, LE TN (PNOT VEOV

TeVOAOYIOV. Ot EMUEPOVG GTOYOL giva:
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H oavéntoén plag  oloxkinpopévng pebodoroylag opiopod TV
AYPOKALOTIKOV {OVOV Kol EKTIUMONG TOV YEOPYIKOV OTOdOGEMV LE TN
YPNON VE®V TEYVOLOYIDV, TOV VO UTOPEL VO EQAPLOCTEL GE EMLYELPTCLOKO
eminedo.

H BeAtiotomoinon tov cuGTHHOTOG YE®PYIKNG TOPOY®YNS TOGO TOGOTIKA,
000 Kol TOTIKA, HE TNV avadapbpmon Kot mopokoAovOnon Ttov

AYPOTIKAOV KOAAMEPYELDV.

Téhog, N oToLAAOTNTA KOL 1) CNUOGIO TNG EPEVLVOS ATAVTMVTAL GE dVO TOUELG:

1. Ocov agopd 6To BN TOL TPOGIOPIGHOD TOV OYPOKAUATIKMOV (OVOV:

Yvviehel omnv eipeon NG KOTOAANAOTEPNG KOAMEPYEWG Yo KAOe
TEPLOYN, OVOAOYO [LE TO AYPOKALLO OVTNG, KAODS Kot TOL KATUAANAOTEPOV
TPOTOV KOAMEPYELNG GE OYECT LE TIG AVAYKES TNG EKACTOTE KAAMEPYELNG,
ot omoieg opifovtot amd TIg EMKPATOVGES Oy POKALATIKEG CLUVONKES.

Ot aypoxkMpotikég (mveg KOTEXOLY GNUAVTIKO pOAO Kol gival GKOTLHOG O
TPOCOOPIGUOS TOVG, EPOCOV Ol OMOPACELS TOV OPOPOLV EMEVOVGELS
vrodoung ot Yempyio Tpémel va Pacifoviol 6To aypOoKALOTIKO SUVOULKO.
Eivatl amapaimrog, apod pion AETTOpEPNS OVIADOT] TOV OyPOKAMUATIKMV
Covdv pmopel vo. OMEKOVIGEL TO TPAYHOTIKO OYPOOIKOAOYIKO SUVOLKO
™G EKACTOTE TEPLOYNG.

Epdcov 10 whMpa petafaireTon, elvar oamapoitntog o €AEyyoS NG
KAToAANAOTTOG pHiog Teployng yo TV ovantuén koAlepysumv. [TiBavég
EI0OYMYES Kot avodlopOpdoEl KOAAMEPYEIDV ©OC OMOTEAEGU TNG
Kapotikng  petafantomrog  Oa mpémer  va  yivovtor  Pacel  tov
AYPOKALOTIKOV GUVONK®OV TOV EMIKPATOVV GE piol TEPLOYN.

Yvviekel ot peiwon Tov piokov mov oyetileton He TV TOPAYOYH TGOV

KaAAepyelwv, e€ac@oiiloviag katd avtdV TOV TPOTO TO €1GOOMUA TOV

aypoT.

2. Oocov agopd oto Bépa ¢ exTiumong g Tapoywyne:

Atvel 6T0 YE@pYO TN SLVATOHTNTA TNG YVAOONG TNG EXEPYOLEVNG TOPAYMDYNS
Le apketn axpifeto.

YopPdaAlel o StoElPIon TG AVALLEVOLLEVIG TTOPOLYMYNG.
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e XuvteAel oTov mopAAANLo EAeyy0 TG KoTdoTaoNS TG PAdSTNONG Ko KaT’
EMEKTACT] NG TOWOTNTAS NG, UE OMOTEAEGUA TN PBeAtimon ¢ moldtnTog
TOV YEQPYIKAOV TPOTOVIMV.

e Eivotl oxomun yo v Omapén Hog oavtayovioTIKnG Yeopyiog.

1.3 AdpOBpwon g Avotpipic

Onwg mpoavaeépbnke, n mopodso SOAKTOPIKN dTpPn €xel ®G oTdYO TNV
eCayoyn pog oAokAnpopévng pebodoroyiag yio TOV OPIGHO TOV OYPOKAUATIKMV
Covov pe  xpnomn O0opueopik®dV kol entysiwv dedopévev. Emiong, eiéyyoviot
dopueopikég pebodoroyieg ektiunong TV omoddCEDV Ylo. TOV VRTOAOYIOUO TNG
TOPAYOYIKOTNTOG EVTOG TOV LOVOV.

Apyikd, ovoEEPETOL M 1OTOPIKN OVOCKOTNOY OYETIKA pe uebodovg Ko
TeEYVIKEG TG aypokMpatikng Cwvomoinong. 'Etol Aowmdv, oto devtepo ke@AaLO
yiveton pior ochvtoun avagopd ot PHata-otddle mov TPEnEL vo. AneHovv vroym,
TPOKEEVOL VO LITAPEEL [ YEVIKN GIOWYn TOL OYPOKAMUATIKOD OUVOLIKOD H0G
MEPLOYNG. 2TN OLVEYEWL, TPOGOlopilovTol Ol TOPAUETPOL OV EMNPEALOLY TNV
TOPOYOYN TOV KOAAEPYELOV KOl TOV TPEMEL Vo ANEOOVLY LIOYN Yol TNV OAIGTIKY
TPOCEYYLoN TOL BEpaTOC.

>10 1pito KepdAoro okoAovBel pia cOvroun avoaeopd oTiG KoTnyopieg TV
Lovov, pe Bdon v KAipoka Toapakoiovdnong tov eatvopévov. Emeldn ta kpiriplo
TOV YPNGUYLOTOLOVVTOL Y10 VO TEPLYPAYOLV TNV KATOAANAOTNTO TOV KUAMEPYEUDV
Hog Teployngs etvar cuvnBmg amAol ayporkApoTikol OeikTeg, 6T0 TEAOG TOL KEPOANIOV
mopovotalovtor ot aypokApotikol deikteg ko ot péBodor mov umopovv  va
YPNOUOTOMOOVV Y10 TO OlYWPIoUO MG TTEPLOYNG O OyPOKMUOTIKEG (MVES, Kol
avapépovror pefodoroyieg mov £xovv epappoctel debvac.

210 T€T0pTO KEQPAAOLO ovalvovtal pefodoroyleg oxeTikd pe TV TPOyvmon
TOPAYOYNS KE TN ypnon tAemiokonnong. [pota mtapovsidlovion Ta opaKTNPIoTIKA
™G SOPLEOPIKNG OMEIKOVIONG KO 1] TNAETIGKOTNGY] GTNV OVOKAMUEVT Kol OgpLikm
TEPLOYN TOV MAEKTPOUAYVNTIKOV QACUATOG, Otvoviag aitepn  Eueoacmn ot
QOCUOTIKG YOPOKTNPLOTIKA TNG PAACTNONG KOl TOV KOAMEPYEIDV GTNV OPATH KOl
Oepuikn| vépuBpm meproyn. [HapdAinia, avagpépovtal péBodol mapakorovbnong g
BAdoTnoNg pe ™ xpNoN TANPoeopiag oTig 000 AVOTEP® PUCHATIKEG TEPLOYES. LTO
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TEAOC TOL KePOAOiov yivetoaw pio avoaokdmnon ot pefddovg extiunong g
TOPAYWOYNG LLE TN YPNOT S0PVPOPIKAOV dEGOUEVMV.

H mpotevopevn pebodoroyia avarvetor oto méumto kepdioro. Emedn| yiveron
yonon odopvpopikdv dedouévaov NOAA/AVHRR, mopovoialetor pic odvioun
avaPOpPl GTO YOPOKTNPIOTIKA TOL GVYKEKPEVOL dopueopov. 'Eretta, diveton pia
TAPNG TePLypan ™G Pdong SedoUEVAOV KOl TOV YOPOKTNPIOTIKOV TOV VOOTIKOD
dwpepiopatoc g Oeocolag, 10 omoio emALyOnke ¢ meployn HEAETNG Yoo TNV
epappoyn g pebodoroyiag. Térog, avardeton n peBodoroyio TG oypOKAUOATIKNG
Covomoinong kot g ekTipnong g anddoong twv Kailepyeidv. E&etalovtar 600
KoAAEpyeleg, 10 PapPakt kot to ortdptl. To mpdTo d10TL amoterel va amd T KoL
EMOOTOVEVO TTPOTOVTO TTOV KaAMepyovvTal otnv EAAGSA, apov ot KaAlMepyoOUeVES
ektdoelg amoteAovv 10 50% TV 0POEVOUEVOV EKTACEMV TNG YDPOAG, KOl TO OEVTEPO
AOy® Ttov 6Tl amotedel TV KOPaL yewepvy Enpikn koAlépysio kot €xel peilova
dTpoPIKN onuascia.

Toco v v aypoxkipotikny Covomoinon, 660 kot yio TV TPdYvmon Tng
Tapay®yns, papudlovral Sopveopikés HeBOSOAOYIEC TTOV XPNGLLOTOOVY TNV OPATH,
KOVTIV] LITEPLOPT, KaBMG Kot T Beppkn mePLoy TOL NAEKTPOUAYVNTIKOD PAGHOTOC
vy Vv e€aywyn osktav. Ot deikteg ovTol ¥pNOIUOTOI0VVTAL Y10 TOV TPOGOIOPIGHUO
TOV 0YPOKALLATIK®OV (OVAV, KaB®G Kot yio TNV EKTIUNOT Kot TPOYVMOOT) TG 0000
TOV KOAAEPYELDV HEGH CTATICTIKAOV LOVIEAMV.

To £ékto «Ke@GAoo ovaeépeTor otV  EMEEEPYACit TOV  SOPLPOPIKADV
OedOUEVMV, £TGL MOTE AVTA VO EIVaL KATAAANAO SIOUOPOOUEVA Y10 TNV EPOPLOYT TOV
exaotote peBodoroyiwv. Ileprypdopovion ot yewpetpikés O10pbdoel; kol M
YEDOVOPOPA TV dOPLPOPIKDOV EIKOVOV, KOONDS Kot To pofnuatikd eiltpo mov £xovv
epappootel 67 avtég ywo ™V aaipeon «Bopufov» kol ceaipdtov. Téhog,
avaAvovVTOl OAo TO PriHOTO KO Ol DTOAOYIGHOL Yo TNV €YY TOV JEIKTAOV TNG
mpotevoOpeVN S pebodoroyiag.

210 £BOopo KEPAAOLO TAPOVCIALOVTOL KOl OVOADOVTOL TO OTTOTEAEGLOTA OO
™mv epappoyn g pebodoroyiag. H otatiotikn pnébodog mov ypnoylomoteital yio tov
oplopd TOV oypokApaTikdv (ovav gival M epapyiky avdivon oe opddec. Etot,
apywa yiveton pio cdvropn avagopd otn Oepatikn Tavounon twv d0pLEOPIKOV
EIKOVOV. XT1 GLVEYELD avaAVOVTOL Ta omoTteAéopaTa o€ KaOe Pripa g pebBodoroyiog
Y0 TOV OPIGUO TOV 0yPOKAMUATIK®OV {ovav Tov 600 KaAlepyeidv. [lapovcidlovtal

ot aypokMUOTIKEG CMVES Kot avaADOVTOL TO ATOTEAECUATO TOV UEBOO®V EKTIUMONG

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 15:04:01 EEST - 3.147.82.236



Eicaywyn

™G mopaymyns. Akolovbel n miotonoinon ¢ pebodoroylag HECH NG EKTIUMONG
TOPAYOYNS KOl TOV EAEYYOL 1TNG TOPAYOYIKOTNTOS TOV KOUAAEPYEWDV EVIOC TOV
Lovov. Xt0 Téh0og TOL KeQoAaiov TopabiTovtal  EMONUAVOES el TOV
OTOTEAECUATOV.

10 6Y000 KEPAAMIO TOPOVGLALOVTOL TO. CUUTEPACLATO, TOV OTOPPEOVY AT
mv  epappoyn ™ pebBodoroyiog. Avtd  a@opovv TOcO oTlG peBodoAOYiEg
aypOKAMUaTIKNG (@vomoinong Kot EKTIUNONG TV AmoddGE®V 6T0 GUVOAD TOVG, OGO
KOl GTNV KOTOAANAGTNTA Kot onpocio TG XpNong TV GUYKEKPIUEVOV SEIKTMOV YLol T
EMUEPOVG 0TAdWL TNG peBodoroyiag. AkorlovBovv Tpotdoelg, ol omoieg umopel va

ovvteAécouy og mhavn eEEMEN kat Pedtimon g mpotetvopevng pebodoroyiag.
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KE®AAAIO 2°: AT'POKAIMATIKH ZQNOIIOIHXH

H yewpyio amoteiel TOAD ONUOVTIKN TPOTOYEV] OIKOVOLIKT JpACTNPLOTNTA,
eV mopdAANA0 givor TOAD ELAAMTN OTIG UETEMPOAOYIKEG KOl TEPPAALOVTUKES
ovvOnkec. Aev vrapyer kopio apeiPorio 6tL 10 mMEPPAAAOV (KAipo Kot £60poc)
amoTeAel ONUOVTIKO TOpdyovTa 6TV aENoN Kot avATTLEN TOV QUTMV. LVVETMOG, Ot
nepPaAlovTiKEG ovvOnkeg mpémel va. a&loAoynBovv EMOPKAOG O  OMOLOONTOTE
TEPLPEPELOKO OYE010  avantuéne. To mP®OTO Kol 7O  AmoEACIoTIKO Prua o€
OTOL0ONTOTE OVOMTLELOKO GYEOIOUO TPETEL VO EIVOL 1] AVAYVOPICT] TOV TEPLOYDV
7oV givol IKaVESG Y100 VYNAES YEOPYIKEG ATOdOGELS, ONANOY| TEPLOYES OOV TO £S0POG
KoL 01 KMUOTIKES GUVONKES ivarl KOTAAANAO Y10 Lol CUYKEKPIULEVT] KOAMEPYELXL.

Ot mpoomdBeieg tov avOPOTOV VO GUVOECEL TN YEWPYIKY| TOPOY®YN| UE TO
KOpKa eowvopeva €govv Eekivnoel tovAdyiotov mptvy amd 2.000 ypovia ko axoun
eEehioocovtar (Mavi and Tupper, 2004). O gwoot6g audvag propet va Oewpndei Todd
TPOOOEVTIKOG KOl YOVILOG GYETIKA LE TN UETEMPOAOYIOL KOl TNV OYPOUETEMPOLOYiOL
(Fleming, 1996). Ot molotikég peréteg mov EAafav ydpa T0 SEKATO-EVATO OOV
aKoAOVONONKOV TPOTIOTO OO OTATIOTIKEG OVOADGELS KOl TEYVIKEG, EMELTO OO
LUKPOKAOTIKEG PETPNOELG Kat Tlo TpOSeaTo, od ) dnpovpyia poviédwv (Decker,
1994; Monteith, 2000).

OntiKég TOPOTNPNOELS TOV KPOKAUOTOS Kol TNG €midopaong ovtod oTo
KOAALEpYOLHEVO QUTA AoUPdvouy Ydpa £0® Kol amdVeS. 20TOGO, Ol LETPNCEIS TOV
YOPOKTNPIOTIKOV TOL MMKPOKMUOTOG O©F €Pyaotnplokd meplBdAlov kol o€
nepapatikd medio €yovv evtabel kaTd TO 0£0TEPO MWGH TOV EIKOGTOL LDV
Emnpdobeta, avayvopiotmke o poAog Tov vePOD O©T0 £30(00¢ G KAUATIKN
petafAnTy], evad epeovinke 1 cuvoeoT HETAED TOV PLGIKOV WOOTHTOV TOV £3APOVC,
™¢ avtaldayng Oeppotntag ko g Kiviong tov vepov (Mavi and Tupper, 2004).

Eivar avoayvopiopévo 1o yeyovog 0Tt 1 S10KOLOVGT) TV 0m0d0cE®MY amd £T0G
oe £€10¢, KaBMG Kot M TOMIKN KATOAANAOTNTO Yo TNV TOPAY®OYY] CGLYKEKPIUEVOV
ayabov cuvdéovion pe Tig dakvpdvoelg oto kKAMpa. Eywav mpoondBeieg dote va
TEPLYPOPEL VTN 1N OY€oN HEC® TNG OTOUTIOTIKNG OVOALONG KOl GUYKEKPIUEVO TNG
GLOYETIONG TOV 0moddcemv pe T unviaio Ppoydémtowon (Mavi and Tupper, 2004).
Av100 10V £180VG 01 AVOADGELS ATOTELOVV TNV TPMTH TPOCTADELD VO, YPTGLULOTOOEl

N OTOTIOTIKY] Y10 VO TEPLYPAYEL TN QUOT] TOV GYECEMV UETOED TOV UETAPANTAOV
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AmodOCEMV, TNG TAPOYWYNG KOl TOL KAMUOTOS. Apyotepa, 1 oxEoN HETOED amoddGE®V
Kol Bpoyxdmtwong peretnOnke pe m xpnon nedddwv ToALATAOV cLGYETIGEDV. ATO TO
1920, ot avaAboelg g cLoYETIoNG Kot TG moAvdpounone (Le kamoleg PeATIOOELG
OTIG TEXVIKEG) EYVAV TO. QYOTNUEVO EPYAAEID YioL TNV TEPLYPAPN TNG O)EoNG HETAED
am6doong Kot Kapikdv cvvinkedv (Mavi and Tupper, 2004).

Aypoxipatikny Covomoinon eivar M tavOunon Kol VTOOOUPEST)  OG
TEPLOYNG OVUPOVE UE Ouoto. /KoL OVOUOLOL XOPOKTNPIOTIKG TV  KAUOTIKOV
ocuvOnk®v, ot omoieg eival amapoitteg ywoo TV emITELEN TOV YEWPYIKOV GTOY®V
(Chirkov, 1979). ITio am)d, givail 1 dadtkacio ETA0YNG TNG KATAAANANG KOAALEPYELOG
010 KatdAAnio mepidArov. Ouwg, mpémer va AneOel vmdyn OTL axdun Kot Yo Tig
«KOTAAANAEG» TEPLOYEC M emTuyicn M M amoTLYio MG KOAMEPYEWNG €EOPTATOL
EMMAEOV OO TOVS OWKOVOUKOVG KOl KOWVMVIKOVS TOPAYOVTES TG TOMIKTG KOWVOVIOG
(Pereira, 1982). O cvvdvoouds TV TEPIPAAAOVTIKMV, OIKOVOUIK®OV KOl KOW®OVIKMOV
TOPAYOVTOV VTOYOPEVEL TO YEMPYIKO GLGTNUO 7OV €ivol TO KATAAANAO Yo pio
TEPLOYN Kol o0 Td TPEMEL VO TPOGdLoploTel o€ Tomikd eninedo (Landsberg,1968).

H aypoxiipatiky Covomoinon pmopel va vmodwaipedel oe yevikny Ko
eeduwevpévn N . H yevuen aypoxipatiky (ovonoinon npocsdiopilel to Pabud
0TOV 0TO{0 01 KMUOTIKEG cLVONKeG piag Teployng eival ELVOTKEG Yo TN YemPYyio 6TO
oovoro G H efedwevpévn C{ovomoinon owe&dyeton pe okomd v avaodedn
TEPLOY DV, OOV M OKVUOVOT] TOV TGOV TOV KAUOTIKOV UETAPANTOV €VVOel TNV
AVATTUEN GLYKEKPLEVOV KOAMEPYEIDV, TOV E0MV KOl TOV TOWKIMOV TOVS, KOOMDS
Kot TNV €EE0TKEVOT TNG YEMPYIKNG TAPAYWYNGS, TNG OOXEIPIONG TOV EG0PIKMOV TOP®V
Kot TV Yeopykov npoktikov (Chirkov, 1979).

Metald Olwv tov moapoayoviov, 1o KApo eivor mBoavo vo  elval 1O
ONUOVTIKOTEPO GTOV KOBOPIIoUO TOL OLVOUIKOD TOPUY®YNS MG TEPOYNG KOl G
LTV TNV TEPITTOON TO EVOLOPEPOV Ba €0TIALETOL GTNV KALHOTIKY] CUVIGTMOGO TNG
Lovomoinong tov kaAlepyeldv. Eivar mpopaveg 6Tt o €00POAOYIKE YOPOKTIPLOTIKA
oL elvatl TOAVO va £YOVV EMITOCEL OTO OLVOIKO TOPAYWOYNG TPENEL, EMIONG, VO
AeBovv voyn (Pereira, 1982).

Yuvbmg, ot aypokAMpotikés Paoelc ypnolwonoovviol oty Tomofétnon
OUYKEKPIUEVOV E0OV KOAAEPYEIDY KOl TOIKIMAV, KOONDC Kot 6T0 6YedOGUO TOL
aQopd  TPOCAPUOYEG GE  OPOPOVG KAAOOVLS 1TNG YEMPYING, OV EC0YOYN
KOAMEPYEIDV GE TEPLOYES EKTOG ALTAOV TOV GLVNOMG KOAAEPYOHVTAL KO GTO HETPAL

nmov oyetiCovior pe v avénon tev yeopyikov amoddcemv (Chirkov, 1979). H

10

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 15:04:01 EEST - 3.147.82.236



Ayporxlwozixny {ovoroinon

amoTiunon TV  OfécIHOV  KAUATIKOV TOPOV TOL  a@OpolV OTn  YeEOPYia
TOPOVGIALEL WOAUTEPO KOl GLVEYMG VEAVOUEVO TPOKTIKO EVOLAPEPOV.

Aldpopa Prpata-otdoto Tpémel vo ANeOovv vdyn TPOoKEWEVOL Vo LITAPEEL
o YEVIKY] Gmoym TOv OypOKAUATIKOV duvapkol o mepoyns. Ilpémer va
emonuavlel 6Tt Katd v aypokApatikyy (wvomoinon évag moapdyoviag eivor To
HaKpOKALLO, ONANOY] TO KAPA O TapoLGLALETOL GE EVa HETEMPOAOYIKO GTAOUO
mov efummpetel pio gupvTEPN TEPLOYN Kol OmOL Ol UETPNOES AouPdvovior o€
OLYKEKPLUEVES ekBETELS KO ypovikég otiypés. H ypnom tétoumv dedopévev emtpinet
™ oVyKplon Tov KAIpatog dapopetikdv meproymv (Pereira, 1982). Eivor mpopavég
OTL 1 €KAOTOTE KOAAEPYELDL dNUOVPYEL TO PIKPOKAILO TNG, TOL €IVOL TO QTOTEAEGLLOL
™G GAANAETIOPAOTG HETAED OA®MV TWV LIOPYOVI®MV KAAAEPYELDY GE Pl TEPLOYN KO
TOV pokpokAipatog ovtng. To pokpoKkAlpa o pumopel va aALAEEL Y10 VOL IKOVOTIOLEL TIG
amotioels pog KoAAépyelag. Eviovtolg, péco oto TOmKE YOpOKTNPIGTIKE TOV
KMpotog o aypdtng pmopel vo EKUETOAAELTEL TO TOTOYPAPIKO YOPAUKTNPIOTIKA
yvopicpoto (TomokAipoke) 7oL CUUTITTOVV TEPIGGOTEPO UE TIS OMALTHGELS TNG
KoAMEPyelog. Avtd tepthapfavel va dtapopetikd eninedo oyedlacpod (akdun Kot 6e
EMIMEDO OYPOKTNUATOG) KO TPETEL VAL YIVETOL TOTIKA atd €101KOVG GTIG KOAMEPYELES.
O Pereira (1982) npoteve 0. TOPOKATO YEVIKO PiHaTo, TPOKEWWEVOD va KaboploTel
TO QLYPOKALLOTIKO SQUVAUIKO HOG TEPLOYNG.

1° Bijua: ®orvoloyixd atadio twv kaliiepyeiav

To mp®TO 6TAO0 GTO GYESGUO KOl OTNV EMAOYN KOAMEPYEIDV amOLTEL TOV
TPOGIOPICUO TPLOV TUPAYOVIMV:

(1) ™c Praoctikng mepiddov Tov eetaletan,

(2) TV kpicuov otadinv Katd TV oVATTLEN TOV KAAMEPYELDY,

(3) ToV YPOHVOL ELPAVIONG TETOL®V KPIGIH®V 6TASIMV.

H @awoloyio g xoAAiépyelag vrayopedel TIg TePLOOOVG OV TPEMEL VO
eEetaotovv. [Ma 11g meplocdTepeg KaAMEPYELEG Ta Kpioiua oTdda ivor 1 omopd, N
dvOnon ko M mepiodog kapmopopiog. Ot KAUATIKEG GLUVONKES TOV EMIKPATOOV OE
avTég TIG TEPLOdOLG givar awTtég Tov o kabopicovv v mapaywyn (Pereira, 1982). H
LEAETT] TV OVAYK®DV GE MG, VEPO Kal BEPLOTNTA TOV PUTMOV GE CLYKEKPIUEVO GTALN
™G opyovoyéveons, kot 10taitepa kaTd TN SudpKew KpIioov meplddwv, sivar
ATOPOLTN TN Y10 TOV TPOGOIOPIGUO TV EMUTTOCEDV TV KALATIK®OV TOPUyOVI®V GTNV

avamtuén TV eLTOV Kot otny Topoyoykomeo (Chirkov, 1979).
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[Tpopavdg, kaOe mowiho omokpiveton pe Okd NG TPOTO 6TO KA Kot 1
emruyio pag dedopnévne kaAMépyelag o pia mepoyn Ba eEaptnBel amd v gdpeon
NG KOTAAANANG TOIKIALOG Yo TO cvyKeKpIEVo epifaiiov. H mo kowvn attia yio v
amotuyle pog koAlépyelag oe éva véo mepPdidov eivar  Eldewyn pvuBuiong tov
KOKAov {ong g KoAMEPYEWG otV akoAovBio TV OAAAYOV TOV KAUOTIKOV
ocuvONKOV amd emoyn o€ EmOYN.

Ot amontoelg TV KOAMEPYELOV O0gv elvarl otabepéc Katd Tn SldpKeEwL NG
BAaGTIKNG TEPLOGOV, ALY TOIKIAAOVV KOl GUVETMG 1) EMOYIKN LETOPOAY| TOV KAILATOG
etvar oAy onuovtiky. [evikd, ot emoleg KoAAépyeteg yperalovtan tpelg €mg &6
UNVES Y10 VO OAOKANPDOGOVY TOV KUKAO NG TOVG, YEYOVOS TOV AmoTel 0 OYESIOGHOG
TOVG VO Yivel KOTA TETOWO TPOMO (MOCTE VO OVIOTOKPIVETOL OTIS EMIKPOATEGTEPES
KMpotikég ovvOnkeg. Amd v GAAN mAgvpd, Ol MOAVETELS KAAMEPYELEG OEV
emutpénovy T€toleg pubuicelg kol mpémel vo avamtuyBovv ekel OmOL 01 KAUATIKOL
mEPLOPIoHOL Elvarn o1 EAdYIGTOL SLVATOL.

2° Brjua:: Khpatikés aroutioeig twv kalliepyeiav

210 0e0TEPO AVTO GTAd0 Eivan amapaitnTo va kaboptoTovV:

(1) o1 KMpatikég cuvioT®oeg TOL Bo ANPOOVY LITOYT Kot

(2) ot TG KOTOTEP®V OPIOV AVTOV TMV GUVIGTOCHOV.

Or  kMpotikég  ovviotwoeg mov  e€etdlovrar  e€aptdvtor  ond  TIg
KMUOTOAOYIKES amonThoelg TG KaAMEpyelag Tpog (wvomoinom. Avtd meptlappdavel
o €pevva. Yo TIG KAROTIKEG GLVONKEG OGO TO OLVOTOV TTEPIGCOTEPMV TEPLOYDV,
OOV 1 KOAALEPYELNL OVATTOGGETOL EMTUYMG 1] OOV 1M EICAYMYN TNG EYEL AMOTVYEL
(Burgos, 1968). Ot KMUOTIKEG OMALTHOELS TMV TEPIGGOTEPMV KAAALEPYELDV UTOPOHV
va Bpebovv otig axorovBeg mnyés: Papadakis (1966), Wilsie (1966), Aavoldtog
(2005).

[Mopdtt N KoAAEpYEln gival amoTédespo KEOe mepBarllovTikng cuvONKNG, ot
KMUOTIKEG PETAPANTEG TOL YPNGLULOTOIOVVTIOL YO VO, OPIGOVV TIG OVTIOPAGELS TMV
eutOv eivon n Bgpuoxpacio kot 1 Ppoyxodmtwon. Oleg ot KAMPOTIKES TaIVOUNCELS
AopPdvovv voyn T avetépm dvo petafAntég (Pereira, 1982) kol cuvendg, OAEC ot
péBodot a&loAdynong Tov aypOKAOTOS OV YPNOUYLOTOOVVIOL GE SLAPOPES YDPES
TPOTAPYIKA GTOYELOVY GTNV TOGOTIKY] ATOTIUNGT TOV OEPUKDOV KO VOATIKMV TOPOV,
Kabmdg kot ot yopoypovikny katavour, avtodv (Chirkov, 1979). H avemapkng xai

acToONG Topoyn VeEPOL Kot ot okpoaieg Oeppokpacieg amoteAodv  Tig 600
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TEPIPOALOVTIKEG CUVIGTMOGES OV GLUVOEOVTOL GUECOH LE TO PIOKO GTNV OYPOTIKN
napaymyn taykoouing (Mavi and Tupper, 2004).

Agv glval, Opmg, HOVO 01 OVO OVOTEP® KAIUOTIKEG HETAPANTEC TOL TPEMEL VAL
Aoppdvovtar vmoyn og pia aypoxipotikny tagvounon. Tig tehevtaieg dekaetieg, N
NMOKN OoKTIVOPOAMO OTOTEAECE OVTIKEILEVO EPELVOC TOV OYPOKAUOTOAOY®V. XE
noAEg yopeg (HITA, Pooio, Kovadd, lonovia k.t.A.) égovv datvnwmbel apOuntikég
EKQPPAGELS TOL OVOADOVY TNV EMIOPACT) TNG OBPKELNG TNS NUEPOS KOl TNG OMKNG
eloepyOLeEVNG MAKNG  akTvoPBoAiiog oTlg KoAMEpysleg Kot €xel  avoivbel m
aypoxipatikn Tovg didotaot (Chirkov, 1979).

[Mopakdto, oto kepdioo 3.2, avarvovior pHEBodot, TeVIKES, KaOMG Kol Eva
VPV PACUO AYPOKAUOTIKMOV OEIKTMV OV YPNOCLUOTOOVVTAL TOYKOGHIWG Yol TOV
TPOGIOPIGUO TOV OYPOKALLATIKOV {OVAV.

3° Bijua: Kotaokevn Aypoxiiuotikdy Xoptov

Ed®d, eivoar amapoaitmro vo kaBopiotovv ot mEpPoyEG HE  TAPOUOLES
Oy POKAMUOTIKEG CLVONKEGS.

[Tpokelpévou va VILAPEEL L YEVIKT EKTIUNON TOV 0YPOKALOTIKOV GLUVONK®OV
oG  TEPLOYNG, EMOPKN  KAUOTOAOYIKA  OTOLEl  YOpTOYPOAQPOLVTOL GE  €va
YOPTOYPAPIKO  Otdypoppo G mepoyns. O Opog «EmOPKN»  AVAPEPETAL GTO
KMUOTOAOYIKA oTotYEl TOV KATA TN OdpKeln NG TEPLOS0L MhavoTATA VL EXOVV
EMATAOCES otV avénon kol otnv avamtuln pog KoAMépyelas. Tlpoeavag, Oa
VILAPEEL £VaG Ay POKALATIKOC 1 ApTNG Yo KOO e€eTalOuevn KOAMEPYELDL.

Evdewctikd, n kAipoko tov Soypappdtov mov ypnoyoromdnkay oto Sao
Paulo kot otov Kavadda kotd t (owvomoinon eivar 1:1.000.000 xo 1:2.000.000,
avtiotoyyo (Williams et al., 1980). Aoufdvovtag vroyn v tomoypapio g
TEPLOYNG, Ol 1I6oTANOeic KAOE KAPOTIKNG HETOPANTNS HopolV va yopayBovv:

(1) pe ™ xpnon neboddwv mapepPorng,

(2) pe ™ xpnon piog e&icmONG TOAVIPOUNGNC TOV VO GUVOEEL TNV KALOTIKN
HETOPANTY] KOl TO TOTOYPAPIKE KOL YEOYPOPIKE YOPAKTNPIOTIKO TNG TEPLOYNG
(Hopkins, 1968).

Tig tehevtaieg dekaetieg, kot Kupiwg and Tic apyég Tov 1970, ) epappoyn twv
avoOTép® peBddmV Kot 1 yoptoypaenon yivovtar péow vroroyotomv (Williams and
Sharp, 1972; Williams et al., 1980), apxkei va givar doabéotpa exopkn dedouévo (6oov

aPOPA G| YWPIKN TOVG KATAVOUN).
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4° Bijua: Katookevi mepiffalloviikdy yoptav.

O xaBopiopdg Tov TponyovuevoL Pripotog enekteivetoan 6to vo KabopioTovv
TEPLOYEC TOPOUOI®V TEPIPAALOVTIKMY CLVONKOV Y10 Lol SEGOUEVT) KOAMEPYELQL.

Emucoddmtovtag Toug 010popeTIKong KALOTOAOYIKOVG YapTeg Kot e&eTalovtag
TIG KMUOTIKEG OTOLTOELS UG KaAMEPYElG, Hio meproyn pmopel vo Bempnbel wg
KMUOTIKE 0mOdEKTT], OPLOKA OTOOEKT 1 U OOOEKT Yoo TNV avamTuén avtig. H
meployn OBempeital amodekt| dtav o1 KAUOTIKEG cuvOnKeg dev emPAAlovy KavEVa
TEPLOPICUO GYETIKA LLE TNV AOENON KO TNV avATTTLEN TG KOAMEPYELNS. ZE i TETOL
nePOYN M KOAAEPyEln pmopel va avéndel emtuydc. Mn amodekt yopoaktnpileTor n
meployn Omov vrdpyovv cofopoi KAMpaTKol mEPLopiopol kot dgv givor dvvatn m
OWKOVOUIKY] EKUETAAAEVOT NG KaAMEpyewns. Tig meplocotepeg (QOPEG TETOLOL
KMpotikol meplopiopol 0gv cvvemdyovtor OTL 1 KoAMépyeww Og umopel va
KaAlMepynOel, amidg 6Tl o Ba eivar okovopikd Pidoyn. Oplokd amodekt givor M
mePLOYN Omov ot KMpotikoi meplopiopol dgv givor tOco onpavtikoi. Mia tétown
mepLoyn pmopel axoun Kot vo Oewpnbel amodektn edv:

(1) eivar droBéoua kKotdAnia €36,

(2) 1 Gpdevon givar otkovouKd EQIKTY,

(3) xpnoonotovvTal avOEKTIKEG TOIKIMES KOAMEPYELDV.

O 1eMKdg KMUOTIKOS YEpTNG Yoo TIG KOAAMEPYEIEC GLVOLALETOL £mELTOL UE
€00POAOYIKOVG YAPTES KO LUE XAPTEG YPNOEMV VNG TNG TEPLOYNG, Yo Vo amokTnOel o
TEMKOG meporlovtikdc (Khipa kot £60(p0og) xapTng.

Onowdnmote aypokMpatikny tosvopnon e&optdtot amd TG HETAPANTEG OV
YPNOUOTOlEl Kol EMOUEVDG 1) EMAOYT TV UETAPANTOV B emnpedcel to TEMKO
amotédeopo. g tavounong (Reddy, 1983). Eniong, mpénel mavto vo Aaufdveton
VoYM OTL KAOE TTEPLOYN EYEL TAL HIKA TNG YOPAKTNPIOTIKA Ko TpdTuma. (Standards), to
omoio. €&aptdVIOL Omd TOV TOMO TOL €3APOVG, TN YE®YPAQIKN 6Oéon kol TG
owkovopukég ouvOnkeg (Primault, 1979). Ot petafAntéc mov ¥pnoOTOI0vVTL Yo VO
dwupéoovv pior gvplhtepn mePOYN] G€ AypOvOULKE oupotloyeveic (dveg, mpémel va
KkaBopilovv ToVg KAPATIKOVG TEPLOPIGLOVG, AapPdvovtag voyn T0c0 TN dwoyeipion
TOV €04POVGC KOl TOL VOOTOC, OGO KOl TIS TPOUKTIKEG KOAMEPYEWS, KAODS Kol TIg
AmoUTNoES TV OV TV KoAlepyeiwv. Avtol ot mopdyovteg eivar  mov
SwdpopotiCovy oNUOVTIKO pOAO OTN UETOPOPE GUYKEKPIUEVNG TEXVOAOYIOG Kol
TEYVIKAOV OO TEPLOYN OE TMEPOYN Kol mov opilovv 10 PiGKO OV GLVOLETOL LE TN

vewpyio og «avtiEoo» kAipata (Reddy, 1983).
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2.1 Mopdyovreg mov exnpedlovy TNV TAPAYOYI] TOV KOAMEPYELDV

Yndpyovv apketol mapdyovieg mov ennpedlovv TV Topay®y 1 TV amrdd0oon
TV KoAMepyeldv. Otav avtol o1 Tapdyoveg Ogv Elval TEPLOPIGTIKOL Yo TNV aENON
KOL TNV OVATTUEN TNG KOAMEPYELAG, 1) LEYIGTOTOINGN TNG TAPAY®YIKOTNTOS e£0pTATAL
amd 10 pudud ovoyaitiong Tov POTOS GTNV EMPAVELNL TNG KOAMEPYEWG Kol TNV
agopoinon tov do&ediov tov avOpaka (CO2) and ta eutd (Loomis and Williams,
1963). Xto oynua 2.1 amewkovifovtatl ot Tapdyovieg mov exnpedlovy TV amddoon
TV KoAAEpyEL®V. O1 KAATIKOT TopdyovTeg amotelovvtol amd T Beppokpacia,
Bpoyomtwon kot yevikdtepa T dwbeoiudtra oe vypacio, KOOGS Kot TNV NALKN
axtivoPoAia, evd oe cvvdvacpd pe to £€30pog opilovv Tovg TEPPAALOVTIKOVS
TOPBAYOVTEG. ZTOVG KOWMVIKOVS Kol OLOLYEPIGTIKOVG TOPAYOVTES EVIAGGOVTAL OAES Ol
OLLYEIPIOTIKEG TPOKTIKESG, KOOMDE KOl KOWVMVIKOOTKOVOUIKE KPITHPLol. TOVS GUTIKOVG
napdyovteg evtdooovtal ot yevetwkég owakvpdvosg, n Cz xor Csq petafolikn
JpacTNPOTNTA, 1 QPOTOGVVOETIKY] OTOTEAEGUOATIKOTNTO, O O&IKING GLYKOUIONG
(Harvest Index-HI) kot n apyttektoviky doun tov eutov (plant architecture). Eivou
€LUVONTO, OTL Y10 TN UEYIOTOTOINGN TNG ATOS00TG OGS KOAMEPYELNG TPEMEL OAOL ALTOL

o1 TapAyovTeG va eivo oto BEATIOTA EMITED L.

KAIMA
KOINQNIA KAI | AIIOAOZH | ®YTA
AIAXEIPITH g X

EAA®OX

Yyqna 2.1: Topdyovteg mov ennpedlovv v amddoon tov KarAepyswwv (Fageria et
al., 1997).
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Ext6g and toug kKAMpotikons, 6091Kovg Kol GUTIKOVS TaPAYOVTES, CUAVTIKO
pOAO OV  TOPOY®Y] KOAMEPYEIDV KOATEYOLV KOL Ol  KOW®MVIKOOIKOVOUKOL
TOPAYOVTEG, Ol OTOi0l OTMG TTPOoOVOPEPONKE TPEmel vor Aapudvovionr mhvto vIoym.
Avtol ov mapdyovteg oyetifovtal pHe OKOVOMIKO Kpumple, Om®E 1M T Tov
TapayOUEVOL TPOTOVTOG, Ol EMOOTNCEL, TO WHAPKETIVYK K.T.A.,, KOODC Kol e
mepBoAloviikd Kplrtnpla 0TS 1 dPpwon, n epnuomoinomn, 1 vroPaduion Twv
QLOIKOV TOP®V, Ta 0moio, £XovV Aueco N Eupeco kKowvavikd avtitvro (McCracken,
1987).

Ot putikol mapdyovteg eEoptdvtar omd To. €0N KOl TG TOWKIAlEG TV
KoAAEpYEI®V. Ot SoyEPIOTIKEG TPAKTIKEG €€apTtdVTAL amd TNV eumEpio Kot TV
TEYVOYVOGIO TOL KOAAEPYNTY], KaOhG Kol amd tov eEomMoud mov €xel otn o1dbeom
TOV. ZTNV TOpovGa JaTpPr], 1o evipEpov €o0TlaleTal Katd KOpo Adyo GTOLG
TEPPOALOVTIIKOVG TAPAYOVTEG, OEOOUEVOL OTL T €N Kol Ol TOWKIAIEG TOv
KOAALEPYOUVTOL £XOVV GUYKEKPUEVO YEVETIKA YOPAKTNPIOTIKO Kot O10TNTEC, Kol Ol
SLYEPIOTIKEG TTPOKTIKEG oyetilovtal e Tov ekdotote KaAlepynt. Emiong, divetan
Baon Kot 6€ KOWOVIKOOTKOVOIKA KPLTHPLo, TOVAGYIGTOV OGOV 0pOopd GTNV ETAOYN
TV VIO €€Taomn KOAMEPYEL®V, KOOMG Kol otV 0pHOAOYIKY| ¥PNON TOV QUOIK®OV
TOPWV. XTN GLVEYEWD TEPLYPAPOVTAL OVOALTIKA 01 TEPPAAAOVTIKOL TOPAYOVTES TTOV

£YOVV EMIOPOCT GTNV TOPAYWYN TOV KAAMEPYELDV.

2.1.1 Ilepifalrovuixn Bepuorpaaio.

H Oepuoxpacio amoterel to pé€tpo €vtaong g Oeprukng evépyslog otn
Buocopapa kol Katéyer Kupiapyo poAo otnv opyavikny Con. Eivar yeyovog o0tL m
Bepurokpacio emmpedlel kdbe Proroykn dwdkacia ot evon. 'Etot, kot ota ¢utd, 1
Bepuoxpacio Kuplapyel 6T PLGIKEG KOl YNUIKES OLOOIKOGIES, Ol OTTOlEg e TN GEPA
ToVg EAEYYOLV TIS Proroyikég avtidpdoelc. [T ocvykekpiéva, 1 Bepuoxkpacio eAéyyet
T0 PLOUO JLBYLONS TOV VYPAOV KOl OEPLDY EVIOS TOV GVTMOV, EVO Kol 1 StoAvTdTNTA
Tov Opentikdv ovoldv e&aptdtar amd avtr (Mavi and Tupper, 2004). I't’ avto, N
nepariroviikn Beppokpacio katéyel TPpOTEHOVIA POAO GTIV AWENCT TOV PVTAOV KO
GTN YEOYPOPLKT] TOVG KOTAVOUT TAV® GTN Y.

O 6poc mepPorroviikr Oeppokpacio ovagépetar ce dVO CLVIGTMOOES —

TAPOUETPOVG: 0T Beppokpacio edApovg Kot 6N Beppokpacio aépa.
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Ocpuoxpoaoio E6cpovg

Onwg mpoavagépnke, mn Oeppokpacioc €0dpovg amotedel €vav  TOAD
ONUAVTIKO TEPIPAALOVTIKO TOPAYOVTO Y10 TNV OVATTUEN KoL T YOPIKT KOTAVOU TOV
KoAMepyewdv. Xe oOykplon pe T Ogppokpocio aépa, M TaEN peyEBovg NG
drakvpavong g Beppokpaciog emeoveiog dAQOVG elval To TPOPOVNG, eEattiog TG
SPOPOTOINGNG TOV YOPAKTNPIOTIKMV KOl THG CVGTUGNG TV TUTMV TV E0APMV.

O1 mapdyovieg mov emnpedlovv ) Oeppokpacio edapovg (Mavi and Tupper,
2004) givou:

e [IpocavoatoMopudc kot kiion: Avtol ot mTopdyovies KATEXOLYV GNUAVTIKO
pPOLO GTOV TPOGIOPIGHO NG Beprokpaciog empaveiag E0APOVE EKTOC TNG
tpomikng Covng. Xvykekpyéva, oto Bopelo Huooaipo pio miayd pe
vOTI0 TpocavatoMcopd sivor mavtote mo Oepun omd pia pe Popeto N pa
neowda. To avrtibeto ovuPaiver oto Notwo Huoopaipro. Xe téroteg
TEPMTOGEIS M dpopd otn Beppokpacia empaveiog ddeovg vrepPaivet
) Spopd ot Beppokpacio aépa.

e Apoon: To 6pyopo pewdvel  pon Oepuodtntog Hetald e EMPAVELNG Kot
TOV VIEGAPOVG, OOUEGOV TNG UEIMONG TG CLUVEKTIKOTNTAG TOL OVATEPOV
€000V OTPAOUOTOG KOl TNG EMKAALYNG OO TO VTOAEIPPATO TNG
TpoNyovHeVNS KoAMEpyelng. Emedn m €ktaom mov  ektifetal otov
ATHOGPAIPIKO aépa o€ pio opyopévn emedvelo elvar peyoddtepn Ko
TAPIAANAG €xel OlOKOTEL 1 TPLYOEWNG GVVOEST] LUE TO OQUECHG ETOUEVO
VYpd OTPAOMO, TO KOAAEPYOLUEVO £30(pOG TaPOLGLALEl UEYAADTEPO
Bepuoxpaciokd €0pog amd o un KaAlepyoovuevo. Tig peonuppivég dpeg,
n Oeppokpacio aépa ota 2,5 ekatootd (CM) TOve 0o TV ETPAVELL TOV
€0d@ovg pmopel va etvar 5 — 10°C vyniotepn oe kadlhepyovpeva €04,
G€ GUYKPIOT LE TO U] KOAAIEPYOVUEVAL.

e Aoun tov eddpovs: Ta apumdomn  €daen, Adyo®  younidtepng
Bepuoyopntikdttog, Bepuaivovior kot dpocilovtar moOAD Mo ypnyopa
and ta apyiloon. ‘Etot, kotd t ddpkelo TG NMUEPAS dtoKkpivovTal amd
vynAotepeg Beppokpacieg, evd kotd T Odpkew TG vOyTag omd
YOUNAOTEPEC.

e  Opyaviky YAn: H opyavikn VAN pewdvel ) Oeppoyopntikdtnto Kot T

Oepukn ayOYHOTNTA TOL €0GQPOVS, OGLEAVEL TNV VOATOYWOPNTIKOTNTO
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(water-holding capacity), eved &fattiog TOv GKOVPOL YPOUOTOS TOL
TPOGOidEl 6TO £00POG, AVEAVEL TV ATOPPOPOVUEV NALIKT aKTIVOBOALQ.
Ye vypd wMpota, e€oitiog ™G VYNANG TEPEXOUEVNS VYpOsing, To
TVPP®OT Kot EADON €3GPN gival To dpocepd amd ta avdpyova £dapn TNV
dvoién kot to Beppotepa 1o yelwmva. Avtifeta, ta Enpd opyoavikd £daen
glvar Beppotepa amd To avopyovo TO KOAokaipt Kol yuypdtepO TO
YEWOVA.

2to eutd, 1 Beppokpocio £dAEOVG EMMPEAlEl TO PUTPOUA TOV GTOPWV, TN
Aertovpyio Tov PIKOL GLGTNUATOG, TNV EUEAVIOT AGHEVELDV Kol TO pLOUO avEnong
(Singh et al., 1998). Ot 16101 TOAALGV QLTOV TOL EVOOKIHOVY GE EDKPATEG TEPLOYES,
vekpdvouy otav ektebodv og empavelakés Oepuokpaociec mave and 50°C (Chaurasia
et al., 1985). Ermiong, vrepPorikd vyniég Oepuokpaocieg eddpovg eivarl emPrafeic
otig pileg kar mpokoloOv aAloidoels ota oteAéyn (Stem). YmepBolkd yopmAéc
Oepuoxpaocieg eivar e&loov emilnuieg. Ov youniég Oepupokpoaciec eumodilovv v
TPOGANYN OpenTIKAOV 0VLCIDV, €V M AWM €00PIKNG VYpaciag omd Ta QUTA
dwkonteton og Beppokpacio 1°C. Téhog, 1 avEnon Tov piikod GLCTHUATOS EVaL OE
YEVIKEG YPOUUEG TO gvaicHntn otn Beppokpocio amd OTL OVTH TOV LREPYELOV
TUNUATOV TOL QLTOV, YEYOVOG Tov dNAMvel 0Tl TO BepLOKpPOcIoKO €0pog eivar
HiKpoTEPO Yo T0 PLlikd ovoThr omd 0Tl Yo Tovg PAactode Kot to VAL (Mavi and
Tupper, 2004).

Y& MOAEG TEPUTAOOELS, M Bepprokpacion Tov €06POVE glval TO GNUOVTIKY Yo
™V avanTvén Tov PLTOY omtd TV avtictoyn tov aépa. Xtov Kavadd, n edtevon tov
OYPOVOUIKE CMUOVTIKOV KOAAEPYEW®V AQUPAVEL YDPA TOLG TPDOTOVS WUNVEG TNG
avoiéng, otav o1 Bepurokpoaciec eivar apketd kdTm omd Tic PEATIOTES. AVTO £)XEL GLYVA
OG OMOTEAEGHA TN UEIWOT TOL PLOUOY Kot TNG EMTLVYING TOL PLTPOUATOS, TV OPYN
KOl U1 Guyxpoviopévn eKPAACTNON KOl TNV OVOUOLOYEVELD EVTOG TNG KOAAEPYELOG,
6cov agopd oto péyeboc twv eIV Kot oto otddo avarntuéng (Nykiforuk and
Flanagan, 1998).

Apxketég mowiMeg pulov dev ekPractdvouy 6co M Beppoxpacio £3povg
etvor yauniotepn amnd 11°C (Kwon et al., 1996). Ot eapivég kaAMEPYELES YOPTMV
QLTPMVOLV EAGyLoTA KaTtd TN Yewuepvi mtepiodo (Mavi and Tupper, 2004). Mewiwpévot
pLOUOL PULTPOUOTOG KOTE TN OLUPKEWL YLYPOTEP®Y TEPLOOMY OTAITOVV HOKPES
TeEPLOOOVG pe emapKN OWBECIHO €300 vePO Y TNV €vapén TOv QLTPOUOTOS

(Roundy and Biedenbender, 1996). TéAoc, T0 @UTPOUA TOV KOAOUTOKIOD HUELOVETOL
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dpaotikd Ootav m Oeppokpacio eddpove nuépac/voytag eivor mve omd 21/12 °C
avtiotorya, Kot 1 mepPlEXOUEVN €001 vypacio elval yaunAn kotd ) odpkeld g
TpmOTNG efdopddag petd  omopd (Helms et al., 1997).

Metd 10 6TAd10 TOL ELTPOUATOC, 1| £0aPIKT Beprokpacio etvor onuavTiKn Yo
mv avénon tov koAdepyeiov. o kdBe &idoc amorteiton pio cvyKeEKPYEYT
Oepuoxpacio edapovg yoo ™ PBéATIoTN TTPOGANYT WOvVTEOV Kot vepod. H mueprola
Oepuokpacio £66povg ival To oNUOVTIKNY amd TNV OvVTIoTOYYN KOTA TN OIUPKELD TNG
viytag. Avtd copfaivel d0TL givan amopoaitnto Katd Tn SdpKeEW TG NUEPAS VO
dratnpeitar €vo euvoiko VOTIKO 160 VY10 Yol TNV KOAMEPYELN, GTO OTOi0 1 LOATIKN
KOTAOTOON NG KOAMEPYEWNS vo avTiotofpilel TIG omdAElE amd TOVG VYNAOLG
pLOPOVE eEdTIIIONG.

H xoAépyela Tov kadapmokiov eivar otevd cuvdedepévn pe ) Beprokpacia
€0GPOVG KATA TN PUTEVGT. MepiKég KOAMEPYEIEG/TOIKIMES TOV 1) OTTOPA TOVG £YIVE GE
Bepurokpaocieg edapovg mive amd 30°C mapovoiacav peiopévn telkn ekpraotnon
onopwv (Arachchi et al., 1999). H Ogppoxpacio edapovg eréyyet To puOud avantuéng
TOV KOAOUTOKIOVU, 000 TO pepiotnua elvar vrdyelo. Avénpéveg Beppoxpocieg
€04POVE EMTAYVVOVV TO PLOUO EUEAVIONG KO EMEKTACTG-OVAITAMONG TV PUAA®V,
EMTPEMOVTOG KATA OVTOV TOV TPOTO OTNV KOAMEPYELDL VO, OOKTHGEL VOPITEPA TN
LEYIoT TN Tov deiktn VALK empavetog [Leaf Area Index (LAI)]. Avtd kabiotd
dVVaTO TOV KOADTEPO GLYYPOVICUO UETAED TOV YPOVIKOV OTIYUDV KOTA TIG OTOIES
nopotnpovvral ot arypég (peak) g avayartilopevng omd to euTd aktvoPolriog
(radiation interception), kabmg ka1 g mpoomintovcag (radiation incidence). To
uéyebog oto omoio M Bepuoxpacio eddpovg Oa emnpedcet TNV amddooN, HETAPAAAETOL
HE TNV MUEpOUNVio OTOPAG Kol UE TO YEOYPAPIKO TAATOG OOV KOAAEPYEiTALl TO
Kkolopmokt (Stone et al., 1999).

Y10 outdpt, n PéATIOT Beppokpacio edapovg Yo To plikd cHoTU KoTtd TO
otado g avénong (vegetative stage) eivar kdtw amd 20°C kon eivor yapuniotepn amd
LT oL amotteiton Yoo Tovg PAactovg. Ogppokpacieg vynAdtepeg omd 35°C
LEOVOLV TNV avanTtuén Tov TEMK®OV anolnéewv tov piltkod cvotiuatog (terminal
root) kot enttayvvovy TN «yHpaven» (senescence) tov. H avénon tov 6iov pilikod
OLOTNOTOG JlaKOTTETAL OTOV 1) Beprokpacio eddpovg Técel kKaTm and Tovg 2°C. Ot
Porter xor Gawith (2000) &deiEav 61t Ogpuokpacio aépo ion ue -20°C eivon

Bovamedpa vy 10 plikd cvotnua, OU®MG OVTO TPEMEL VO UETAPPUCTEL OF
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Oepurokpacio em@aveiog €3GQOVS, 1 OMOl0 OTIG TEPIGGOTEPES TMEPMTMOGELS Elvor
vynAdTEPT.

Oc¢prorpooio. aépo.

H Beppokpacio Tov oépo eivor Mo onpovtiKy KAMUOTIKA HETAPANTH TOL
emnpedalel  Lon tov putodv. H avénon tov devépmdmv, «oyniotepav» utav (..
dévdpa), meplopiletan oe  Bepuokpooieg peta&v 0 wor 60°C, evd v Ta
KOAALEPYOLUEV PUTA TO Oeppokpaciokd 0pog «oteveve and 10 £mg 40°C (Mavi
and Tupper, 2004). Qotdco, Kabe €i60g Kol TOKIAILL £yl TA OIKA TOL OVATEPA KO
Kat@tepa Beppokpaciokd Opla, To omoio EEAPTAOVINL Kol amd TO GTASI0 AVATTUENG.
[Tépa amd avtd ta Opia, mapovstalovrol eKTeTapEVeS PAAPES ota LT Kou umopel va
eméNOel péypt Kan o Bavatog — papavon. I'U avtd 1o Adyo, To Bepprokpaciakd €0Pog
Kot To péyebog g drakdpavong g Bepprokpaciog eivar TOAAES POPEG TO GNUOVTIKO
Yo TNV aHENCT TOV PLTAOV OO TN UECT) TUYL.

O vymAég peonuPpvég Bepprokpociec av&avouy 10 EALELLIO KOPEGUOV GTO
evtd. Emiong, emtaydvouv t @wtoocvuvBeon kol v wpipovon twv koprnov. H
péyrot mapoywyn Enpng ovciog Aapupdvel yopa otav to bpog G Beprokpaciog
kopoivetonr amd 20 émg 30°C, apkel m vypacio va punv omoteAel TEPLOPIOTIKO
napdyovto (Mavi, 1994). Yyniég Oepuokpaciec o€ cuvovacud pe LYNAN vypacio
govoolv v avantuén moAAwv acBeveidv. Téhog, ot vymAég Oeppokpocieg
ennpedlovv kat to petafoiiopod twv eutov (Fageria et al., 1997).

Ot vynAég voytepvég Beppokpacieg avédvovv ) dwamvor|. Eniong, guvoovv
mv avénon tov PAactdV kol TOV QUAA®V, €1g Papog Opmg tov pllov, Tov
kataPforddmv (stolons), tov kappiov (cambium) kot tov kaprndv. H Beppoxpacio.
VUKTOG KATEYEL TPOTAPYIKO POAO GTNV KATOVOUT TWV TOPAYDY®V TG POTOCVVOECTC
oTO OPYOVO TOV PLTAV, ELVOMVTOG GE YEVIKES YPOUUES ovTd TTov dgv Tpoopiloviot
v avBpomvn kotaviioor. Télog, kot ot vymAég voytepwvég Beppokpacieg
ennpedlovy To HETAPOMOUO TV PLTOV.

[ToAb younAég vuytepwvég Beppokpacieg eivar emProfeic kor moAAEG Qopég
KOTOOTPOPIKES Y10t TOAAEG KOAMEPYELEC. ZUYKEKPIUEVA, TO YVUDON QUAAO KOl TOL
GvOn elvar ToAd gvaicOnta otig yapnAég Beprokpaciec Kot otov mayeto. evikdtepa,
To, PUTE TOVL avantHocovtal kol avlilovv paydaimg givor mo gvaicOnta Ko pmopoHv
gbkola va kataotpapovv. Emiong, ot youniég Bepurokpaciec, Kabmg kot o moyetdg

engpPoivovv otn domvon twv eutmv (Mavi and Tupper, 2004).
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XopnAég amoddoels, Kabds Kot SIKVUAVOELS OTIS amodOGElS Tov Papfakion
oyetilovtan pe oaxpaieg Oepuoxpocieg (Oosterhuis, 1997). H amddoon kot to
YOPAKTNPLOTIKA TNG tvag Tov Papfakiov aviamokpivoviol o€ SIUKVUAVOELS TG LEONG
nuepnotag Beppokpocioc kot tov Bepuokpactakon gvpovg (Liakatas et al., 1998).
Meiwon g péong Beppokpaciog emdpd BeTIKd GTIC CLVIGTAOGEG TOL TYETICOVTOL LE
VYNAEG amodO0EL;, OUmMG ot VYNAEC Oepuokpociec Kol GLYKEKPIUEVE Ol LYMAEG
nuepnoteg Bepuoxpacies avédvovv 10 UNKog G ivag, TV OUOIOHOPPIiN Kol TNV
avtoyn tg. Ta peydia nuepnoia Beprokpaciokd gvpn cvpfdirovv otn dnpovpyia
evolapecov appod avbémv kol 6to YounAotepo mocootd dSlathpnong (retention
percentage). H kapmoopion kau M omddoon ové&avovv Otav m péon muepnola
Oepuokpacio eivar 22°C. Télog, £€xer mopatnpndei 0Tt ot YoUNAEG EAAYIOTES
Bepurokpacieg £xovv apvnTikn enidpacn oTig WIOTNTEG TG VO KOt TOV YVOLdLoL TMV
omopwv Tov PapPakiov (Roussopoulos et al., 1998).

O meplocOTEPES KAAMEPYEIEG EIVOL TPOGOPUOGUEVES GE VO GUYKEKPIUEVO
TOmo KAIpatog (my. TPOMIKO, €VKPOUTO K.T.A.), 8€ Hmopovv va ovexfovuv akpoieg
Oepuokpacieg kot  &ovv  éva  «otevd»  Beplokpaclokd  €VPOG  GTO  OMOio
peytotonoteiton n mwopaywyn tovg. [Hopdio mov vrapyovv e&apéoeic, ta Csq @uTd
elvat mo avBektikd 6Tig VYNAESG Beprokpaciec kot o gvaicOnta oTic YounAég and ta
Cs outa (Edwards et al., 1983). O cvpporopog Cz 11 Cq avapépetal 6To0 UAKOG TOV
okeletol Tov avOpaka (C3HegO3, C4HgO4, avtiotoya) (Aavaidrog, 2007). Xto oynua
2.2 anewovileton n oxéon petald Beppoxpaciog kot potocvvleong ota Cs kot Cy
outd. Apketd Cyq @uTA, OO TO GOKYAPOKAANUO KOl TO KOAGUTOKL, €lval KOADTEPQ
TPOCAPLOCUEVOL GTO VO KOAALEPYOOVTOL KAT® amd vynAég Beppokpacieg amd ta Cs
eutd (my. owdpt kar kpBapl). H avBektikdémra tov Cz; @utdv ot yopniég
Bepurokpacieg kot yevikdtepa 1 KOAOTEPT POTOGLVOIETIKN TOLG AmOO0GN KAT® Oomd
TETO1EG GLVONKES, TAVTOTE G€ cLYKPLoN He Ta Cq QUTE, TBAVOV Vo oPeideTan v Lépet
o€ OPOPES OTA EMMEIN CLYKEKPUEVOV POTOGLVOIETIKOV eviOU®V, o1V 0oTddeio
oto yoyoc (cold lability) pepikodv eviipmv kKAedidv g pwtoouvOeTIKHG 0600 Cy Kot
oTIG SLPOPEG 6TN Paom ™G HeTdfaocng tov AMmdiov otig pepppdaveg (Edwards et al.,
1983).
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Typae 2.2 Tpoaeikn aneikovion g aAnAeniopacons HETaEL g Oepprokpaciog kot
mg eotoovvleong oe C3 kar Cyq @utd. H Bédtiomn Oeppoxpacio yio

potocvvleon eivar mepimov 25°C ot Cs puTd Kt Yopw otovg 35°C ota

C4 puta (Fageria et al., 1997).

Opoimg, Ta C4 UTA KAVOLV MO ATOJOTIKY| XPTOT TNS TPOCTITTOVCAG NALOKNG
axtivoPoriag and ta C3 puTa o€ peydreg eviAcel; POTOS. Avaokommon g otedvoig
Biproypapiog vrayopedel Tiuég Tov péytotov pubuod apouoimone (AMAX), mov
Kopaivovror cuvifmg petaéd 40 kon 90 kg ha™(pvilov) h™' yio putd Tomov C4 ko
netato 15 kar 50 kg ha?(evirov) h™ yia uté tomov Cs, o cuVaPTNON KO pE TIC
vrdpyovoeg mepiParrovtikeég cvvOnkeg. [pénet, Opwe, va onuelwdel 0Tt o1 dSropopég
elvar pikpéc oe wkpég evrdoels. Ta Cyq outd @BAvouy 10 péyloto emimedo pvOHov
agopoinong (kopeoudc) oe Oeppokpacieg 25-35°C, ovtifeta pe ta C3 gutd MOV
napovstdlovy péyiotn agopoinon ot Oeppokpooiec 15-25°C (Aavordrog, 2007). H
emidpaon ¢ Oepuokpacioc otov AMAX amewkoviletar 6t0 oynuo 2.3 v Tta
tomov Cs kot Ca.

Amo Ol To avoTéP® Yyivetal kotavontd 0Tt M Oepurokpacio oprobetel TIg
TMEPLOYES EMTLYOVS TAPUYWYNG TOV TEPICCOTEPMV YEMPYIKOV KoAlepyeidv. H
evatoOncio TV kaAlepysuwv ot Oeppokpacio moikiAlel. Xvvoyilovtag, vrapyet
£V KOTAOTEPO Kal £vVOL avATEPO OEPLOKPAGIOKO Op10, TEPA OO TO OOl 1 AVATTLEN
Kol 1 avénon tov KoAlMepyelidv emnpealoviat. To kotdtepo Oplo KoAeitor kot

Beppoxpacia Bdonc. Ov Proroyikés dpactnpiotres meplopilovion ce éva HKpoO
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BepLoKpacIaKd €0POC, OTO KOTOTEPO OPlo omd To onpeio TENG TOV VAOTOS Kol GTO
avdTEPO Oplo amd TV TPOTEIVIKY aAloimon-uetovcimon (denaturation). H ywpikn
KOTOVOU TV KOAAEPYEIDV TpokOmTel mpdtiota omd: (1) pio mapa ToAD pikpn
YPOVIKT TEPI0S0 EVVOTKNG BeproKpaGiag Yo THV mpipoven Tov KoAMepyelmy, (2) v
EALEWYT SLOUEVAOV VYNAGV 1 XoUNADV BepLoKPaGIOV KaTd TN PAACTIKN TTepiodo yia
NV KOTAAANAN ovamtuén e kaAlépystog Kot (3) v amoeuyn &ite vynAov &ite
YOUNADV Beprokpacidv, ot omoieg Tpokaiovv PAAPec 1 akdua Kot To BAvato oto VIO

avamTuEn PLTA.
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Yype 2.3: Tevikég kaumdreg g avtidpaong tov AMAX ot Bgpuokpacio yio
drapopetikég ouddec korlhepyeidv (Aavardatog, 2007). I=gutd C; oe
KpYHa ko evkpota KAipota, I1= eutd Cs oe Oeppd kAiipata, II= putd Cy

oe Oepud khpata, IV=pvtd C4 o€ kpOa KAipaTa.

INUavTikn épevva €yl Yivel 6 TOAAEG YOPeS OYETIKA pe T1g Beppokpaocieg
oL eivan kpioyeg v KaBe KoAMEPYELD, 1 OMOld GE GUVOVAGHO WE T GLVOAIKN
a&lohdynon tov Bepuikdv Topwv, Exel cLUPAAEL GTOV 0pOBATEPO TPOGIOPIGUO TOL
aYPOKAILOTOG GE GYEON LE TIC OEPUOKPUCIOKES OVAYKES 1OPOPOV KAAAMEPYELDV.

Ov aypdteg, otnv mpoomdHeld TOVG VO EMEKTEIVOLV TNV TOPAYMOYN OE

YoxpoTeEPEG TEPLOYES, £YOLV  KOAAEPYNOEL emipova TOWKIAleG €@ oamd  Ta
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Bepurokpactakd gvpn oto omoia ivol amd TNV EVCT TOVG TPOCAUPHOCUEVES. ZUVETADC,
ot (nuieg e€outiog Tov YOOV €lval KOWEC OTIC KOAMEPYELES, OEOOUEVOL OTL TO
OeprokpacloKd KaBeGTMTO TOL ETIKPOUTOVV OTIC TEPLOYES KAAMEPYELNG EIVOL QKOO
népa amd to. cuvnon opa. o mapddetypa, ot TPOTIKES KAAMEPYELEG €lval YEVIKA
evaioOnTec oTOV TOYETO Kot 1) KOAVTEPN duvaTh TPooTacio eival 1 KOAMEPYELE TOVG
oe TEPLOYEG OMOL OEV CLUVAVIMVIOL QUIVOUEVO, TOyeTov. Mepikég @opEc, yia
OKOVOUIKOVG AOYovg, eivon emBountd va emektobel o tétold KaAMEPYEWD OTa
VIOTPOTIKE KAMpOT, OU®G 6° ATV TNV TEPITT®OON N TOAVOTNTO ELPAVICTG TAYETOV
npénel va agloloyndel mpooektikd. O owovopkdg mapdyovtag givol ovtdg mov
kaBopiler 10 amodextd emimedo mBavoOTNTAG EUPAVIONS ovTiEowv cuvOnKav. Xe
aVTIOETEC TEPMTMOOELG, N EUPAVION LYNAGV BepUOKPACIOV UTOPEL VO TPOKOAECEL
M axdun kot oe tpomikés KoAAépyetes. Tapaderypa anotedel n mepinmtwon tov
avBiopatog tov apoafucod kagé, omov 1 VYNAN Beppokpacio Tpokoiel T piyn TV
avldV, e GUVETELD TNV OTOAELD TUPAYMOYNG, OKOUO Kol av 1 avamTtuén Tov QUTOL
nrav kovovikn (Ortolani et al., 1970; Camargo, 1977).

Téhog, mpémer va avapepBel OTL 01 MEPIGGOTEPES KOAALEPYELES OV £YOVLV
etoayBet kot kodhepynOel otov EAAaOIKS Y®dpo, Oyt LOVO NTOV OIKOVOUIKE PLOCTUEG,

OAAG PETE amd TNV TEPI0O0 TPOGAPLOYNG TOLG TOPOLGIAGAY KOl VYNAES OTOOOGELS.

2.1.2 Bpoyorrtwon ka1 véatikoi mOpol yLa. YeEWPYIKN TOPOywyH

Yxedov 0Ao 10 dbécuo vepd ot Y, mepimov 97%, eivar Balacovd vepd.
Amo to evamopeivav 3%, 1o 66% amotedel vepd VIO TN LOPEN YLOVIOL KOl TAY®V
OTOVG TOALOVG KOl G OPEWVES TEPLOYES. 'ETot, To ppéoko vepd og vypn Lopen omotehet
10 1% tov vepoL og maykooua KApoka. Ao avtd to 1%, moparndveo and 98% eivar
VIOYE0 vEPO, evd Aydtepo amd 2% Ppioketar oe motdpio kot Apvec. Ta vadyswo
voata oynuatiCovror amd to mMAEdOvacupo Ppoyomtmong (excess rain) (dniadn T
Bpoyomtwon mov péver e€qv  apopedel 1M em@avelnkn omoppon Kot M
eotpoodiamyvon),  onoio dinbeiton PabdTepa 6T0 E60(POG KOt TEMKE S1EIGIVEL GTOVG
voyelong vopopopeic. T edkpato Ko vypd kAipota, mepimov 50% g
BpoxdmTtmong KataAnyel 6Tovg VIoyEloN VOPoPopeis. Mo Ta Mecoyelakd KAipoTOL,
10 10oc0ootd avtd eivan 10-20%, evd vy ta Enpd eivan 1% 1 won Ayodtepo. Ze
ToyKOGHIOL KAIHOKO, TO OVOVEDGILO VOOTIKG amoBépata ové dtopo ovd £tog gival

nepinov 7.000 wvfwcd pérpo (M), pe Paon tov mnbvopd tov 2004 (Mavi and
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Tupper, 2004). Ot eAdyioTec aviykes o€ vepd avé, kGToko extiodviat oe 1.200 m?
emoing, ek Tov omoiwv 50 m? avTIoTolYoOV o€ owKlok ypron ko 1.150 m?® otV
napayoyy tpoeinwv (FAO, 1994). Ttig duTikéc Kot Blopnyavomotmueves YOPEeS, To
avave®GIU VOOTIKA amoBépata avépyoviatr oe TovAdyiotov 2000 m3/drop0/8'rog Y
évo  wovomomTikd emimedo SwPioong (Bouwerg, 2000). Oia to avoOTéP®
VTOONA®VOVY OTL TO SBEGIHO veEPDH €lval APKETO Yo VO KOADYEL TIG OVAYKES TOV
TPITAGO10V 6YedOV TANBvouoV. TTap’ 6Aa avtd, Tapovotdlovtal VOATIKA EAAEILATA,
o omoila ogeilovtor otnv €AAewyn 1ooppomicg petald tov TANOLGHOD Kol NG
TOGOTIKTG YOPOYPOVIKNG KATAVOUNG TG VETOTTMONG.

To 65% g maykodcog mopaymyns tpoeipmy Paciletal otn Ppoydntwon,
evd 1o evamopeivay 35% mopdyetar pe ™ ypnon apdevong (FAO, 1994). Xtig
TEPIOCOTEPEG TEPLOYES TOV KOGLOV, 1 Ppoyxdntmon gival avemapkng Yo va KOADYEL
TIG VOOTIKEG OVAYKES, TOLAGYGTOV Yoo pio mepiodo péca oTo £€T0C, KOl €TI0 1
mopay®yn TV ENPKoOV  KoAMepyeldv emnpedletor  évtova amd TS ETNOLEG
dtukvpdvoelg ot Bpoyxdntmon.

‘Eva. onuovtikd mocootd TV ToyKOGH®V VIATIKOV TOPMOV YPNCLULOTOLEITOL
Yoo TNV TOPOY®YN TPOPNG. XTI MePLocotepes ywpes, 60 — 80% twv dwbéoiuwv
VOUTIKOV TTOP®V YpNoonoteital ot yewpyio, VO TO TOCOGTO GLTO WITOPEL Vo
Eenephoet ko o 80% og ydpec TV ENpodv kot nuiEnpov meproymv (Smith, 2000).

"Etot Aowmdv, | mapoyn vepov amd Bpoyontdcelg 1 apdedcELS KATATACCETL [IE
™ Oeppokpacio wg 0 onUavTIKOTEPOG KOBOPLoTIKOS Tapdyovtag, pe T Ponfeia tov
omoiov Ta ELTA AVATTOGCOVTOL PLGIKG 1 UTOPOVV Vo avarTvyBohv oe aypoTIKO
eninedo. H dpdevon givor n Tpoeavig emAoyn| yia ) otabepomoinon kot avénomn g
YEOPYIKNG TOPOY®YNG. ZNUOVTIKEG €MEVOVOEIS Yoo TNV Gpdevon &ywvav Katd T
d1apketo Tov 3e0TEPov Uso Tov 20” aLdva, EKTPETOVTOG TA EMPAVELNKE VST Kot
avTAOVTOG To LLOYEW. Ot apdELOUEVES TEPLOYES VAL TOV KOGLO aENONKOV TIG TPELS
televtaieg dekoetieg Tov 20” awdva katd 25% (FAO, 1993). O pubudc owtdg
HEIOONKE ONUAVTIKA, O10TL TO HEYOAO TOGOOTO TOV EMPOVEINKADV VOATOV PpiokeTat
NN Vo EKUETAAAELGT], VD TO LLOYEWD VOOTIKG amoBépata Exovv NON pelwBel g
avnovyntikd Baduo.

Me tovg vdatikoug mopovg vo e€avtAovvVIOoL, 1 XPNON VEPOL KATMTEPNG
TOOTNTOG  OVEAVETOL OGLVEXDS. YTMEPEKUETAAAELOT] KOl KOKT Oloyeipion  tov
apOELTIKOD VEPOD €YEL O OPKETEG TMEPMTMGELS KOTOOTPOPIKEG GLVEMELEG GTINV

TOWOTNTOL TOV €0APOVS, HE OMOTEAEGHO. OAOKANPEG TePloyés vo  kabiotavton
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OKOTAAANAES YL YEOPYIKN TOPOYy®YN N VO OfoTeitol 1 KOTOOKELN
OTOGTPAYYIOTIKOV £pY®V VYNAOL KOoTovg. O TPOGOIOPIGUAS GTPAUTNYIKAOV GTO
OYEOOGLO KOl 0T OlayEIPIon TV SOEGIUOV VOATIKAOV TOPWOV GTOV 0YPOTIKO TOUEN
Ba yivelr eBvikn ko maykoopuo tpotepardtnta (Mavi and Tupper, 2004).

H oavemapkng xor aoctabfg mapoyr vepold &xer apvntiky emidpaocn ot
YEOPYIKN TOPOY®YY] GE OMOONTOTE KAMOTIKY Tepoyn. To mpoPAnua eivar mo
€VIOVO OTO TPOTIKA KOl VTOTPOTIKA NuiEnpo kot Enpd kKApoato, 6mov ot VOOTIKES
ATOAELEG KATO TN OdpKewW TOV £Tovg givor moAD vynAég.eCartiog g avEnuévng
eatuiong kot egatpcodtanvong. [ToAdol epevvntég €xovv tovicel 0Tt 1 drayeipion
TOV VOUTIKOV TOPWV £IVOL TO HEYOADTEPO KOl TTLO OIKOVUEVIKO TPOPANO 6TOV KOGHO
amd omotovonmote dALOV TEPPOALOVTIKO TOpdyOVTO.

H mopayoyn kodiiepyeidv arortel ) 6100ec1toTnTo ET0PKOVG VOATOG. ZTNV
apdevLOLEVT] KO UN Ye®pPYia, M Topaymyr] TOAAES @opég meplopileTar amd vOATIKA
eMeippata Katd T owdpkela g Practikng meptodov. H mocdtta ko 1 Katovoun
™m¢ Bpoyxdmtmong kotd ™ PAacTIK TEPIOSO KOl 1) CUUTANPOUATIKY] APOELOY|, G
oLUVOLOCUO HE TA  €O0POAOYIKA  YOPOKTNPIOTIKA Kol TIG OmOAElES Ay
eatpicodlamvong, mpocsdlopilovv T ypovikn e£EMEN TG dabeciudtnTag o€ vepod yia
™ yempyia Kot v enepyOuevn amoddoon g KoAlépyetag (Arora and Gajri, 1998).

Enopévmg, n Bpoyontmon eivor pic cuvietdco Tov v3TKov 16oluyiov Tov
€00(OVG, N WAALOV VT 7OV ovTIoTOWEL otV Vypavon tov. Mio GaAAn eficov
onuavtiky cuviotmoa giva 1 e€otpucodianvon (ET), mov avtictotyel og andAeleg Kot
OLYKEKPIUEVO GTO «OTEYVOUM» TOV £0dpovs. Edv dev vdpyet EAdeupo ¥d0TOG 6TO
£0apog, N e€atuicodianvor Bempeital n péytot dvvary (dvvnTikn e&aTUIcOIOTVOT))
Kot gvdgyouévag Bempeitor o¢ 1 Khupatikny cvviotooa  (Thornthwaite, 1948;
Camargo, 1965; Hudson, 1968) mov &ivol yopaxtnploTikn TG TEPLOYNG KOl OV
eCoptdtor poOVo amd TG peTE®poAoykéG ouvvOnkes. Tlapd ™ dSvvatdtmra g
uétpnong g, n ovvntikn e€atpoodiomvon (ETp) umopel vo vmoroyiotel péocw
HEPIKDOV EEICMGEMY OV YPNOLUOTOOVV UETEMPOLOYIKE Oedopéva, To omoio eivor
evkoAOTEpL peTpnopa Ko dwbéotua. ‘Evag apBuog amd povtéda ektipnong g
e€atpicodlomvong €xovv  €EETOCTEL TEPAPATIKA Kol ovo@épovtal oTn  Oebvn
BPAoypapio Kou O €KACTOTE €VOLAPEPOUEVOS TPEMEL VO YPNCYLOTOMGEL TO
KATOAANAOTEPO Yo TNV KAOE LTO peAETN TEPLOYY).

E&aticodianvon eivar 1 andieto ¥60T0¢ cuvovacuévn and T PAAcTNoN, TO

£00.p0g HEc® NG e€ATIONG KO TAL PLTA PEGM TG dladikaciog TG domvong. Ot dvo
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dwdkacieg eival Pfactkd 1d1e¢ Kot CLUVETAYOVTOL TN UETOTPOTH TOV VEPOV OO TNV
vyp1| kotdotaon oty aépa. Otav 1o vepod elval o emGpKeEL Kol SIOEGILO Y10 LTV
™ petatponn (Yo mopddetypo oTny ETPAVELRL TOV £3GPOVS 1 TOL EVTOV), 0 PLOUOG
™G €EATIGOJATVONG EAEYYETOL KLPIOG OO HETEMPOLOYIKOVS TAPAYOVTEG, OTMC M
nMokn aktvoPfolia, o dvepog, 1 Beppokpacio Kot 1 oTHOGEAPIKN vYpacio. [evikd,
umopel va emwlel ot 1 egatpicodamvon teivel va avéndel, avavopevng g
Oepuoxpaciog, ™G NAKNG akTvofoiiog Kot TG TaydTNTAS TOL GVEROV, EVA TEIVEL
vo ehottmBel, av&avopevng g oyetikng vypaciog (Prokag, 1997).

Avtyp n e&dptmon ™G €E0TIMGOdMVONG Omd  TOLG  UETEMPOAOYIKOVS
napbyovieg odnynoe otnv apyn (concept) g dvvnrikng e&atpocodiomvong. H
dvvntikn eatpicodtomvor] givol To avatepo O0plo g e&otpicodtamvons. H apym
VIOBETEL OTL LRAPYEL EMOPKNG TaPOYN] VEPOL kot OTL 0 pvOudc g e€druiong
e éyyetal amd TN YOPNTIKOTNTA TNG aTuOcQopas oe vopatuovg (evaporative
capacity), dniadn v woavotntd g va dexfel VOPATHOVE. Q6TOGO, Ol AEPOSVVOUIKES
W0TTEC KOL 1 GLUTEPLPOPA TOV OTOUATOV NG KOAMEPYEWSG HTOPOVV Vo
TPOTOTOU|COVY TNV EMOPOCT] TOV  UETEMPOAOYIK®OV  TOPOUETPOV — OTNV
eCatpicodiamvon. Emopévmg, n dvvntikn eéatpicodianvon opiletar wg o puBuodg g
e€ATIGOOOTVONG OO 0L EKTETOUEVT] ETLPAVELD TPACIVIG PAAGTNONG, OLOIOLOPPOL
vyovug omd 8 émg 15 cm mov okidlel TANP®G TO £60POG, KOl LE TANPT ETAPKELL VEPOD
(Doorenbos and Pruit, 1977; Smith, 2000). And tov opiopd owTd TPOKVHTTEL OTL M
duvntikn e€atUIc0d10mVo AVTITPOCOTEVEL TO PEYIGTO TNG OLVATYG OTMAELNS VEPOV,
AOY® e€aTUIo0010TVONG OO Hiol PUTOKOAVUUEVT TTEPLOYN].

Ov eumelpikég pEOHOSOL VTOAOYIGHOV NG OLVNTIKNG  EEOTHICOOATVONG
TOPEYOVY  IKOVOTOMTIKEG TOGOTIKES EKTIUNGCELS, OTov Pabuovopovvior KAtw amnd
ouvOTKeg TANPNG emdpkelag vepov. [evikd, ot eumepcés e€lodoelg cuoyetiCovv v
eCatpicodlamvon pe T Ogppokpacio Tov  aépa, TNV TPOCTITTOLGO MALOKN
aKTvoBoAia, ToV AVENO, TNV OTLOGPAIPIKN VYPOAGIN 1] LE CLVOLAGLOVG TOV OVOTEP®.

H pérpnon g efoatpicodomvong katw omd Kavovikés ovvOnkec eivor
peyiotng onpaociag ywo tnv extipnon kot tn dwyeipton twv vduTK®OV arodepdtov,
1660 TOL TaPOVTOG, OGO KOl TOV HEAAOVTOC, KOOMG KOl ylo. TNV EMIALGT TOAAMDV
BeopnTikdv TpoPfAnuaTOV TS VOPOLOYING KOl TNG HETEMPOAOYING. XTO GYEOCUO
TOV 0POEHCEMV TA, OEOOUEVAL EEATIIGOOIOMVONG YPNOILOTOI00VTOL G Pdomn Yoo TV
EKTIUMON NG EMPAVEIDG TOV KOAMEPYEWDV, Tov pmopel va apdevtel pe pia

OLYKEKPIUEV TTOpOy” vVEPOD, N TNG TOGOTNTAG TOL vEPOD oL Ba ¥pelaoTel Yo TV
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dpdevon piog ovykekpuévng meproyng. Ilpdypaty, €yer mopatnpndei pio paydaio
avénon  O6cov  agopd ot XPNON  OEOOUEVOV  EENTHUIGOOINMVONG Yo  TOV
TPOYPOUUOTICNO TV apdedoewv. Emiong, oedopéva eatpcodiamvong £xovv
ypnooromBel g Paomn Yo TV ATOTIUNGN TG ATOOOTIKOTNTOS TOV 0PIEVGEDY GTO
yopapt (Mavi and Tupper, 2004). Télog, ®G aypokAMUATIKOG Ogiktng &gl
xpnopomomBel KTEVAOC Yoo TNV ATOTIUNOT TNG EMIOPACNS TOV TOPEXOUEVOL VEPOD
TOG0 6TV AHENGN, OGO Kal GTNV OTOO00N TOV KAAALEPYEIDV.

Y7rdpyovv opkeTEC GLOKEVEG Ko EUTEIPIKES HEBOdOL Yo TNV eKTIUNOT NG
eatuiong kot ¢ eEatToodtamvong. Mikpd doyeia d1apOp®V TOT®V UTOPOLV VvV
petpnicovv v e€dton. Qotdc0, Yoo TPAKTIKOVS AOYOUG, 1N HETpnon g e€ationg
and emeaveleg OmmG AIUVEG, oypoTeUdyla, YOUVO €0040G, AEKAVEC amoppong K.d.,
napovctaletl peyolvtepn onpacio. H oyxéon petald tov peyéBoug g e&otlodpevnc
EMPAVELOG KOl TOL pLOUOD NG amdAENG VOOTOG Tapovstaletal 6to oynua 2.4. And
To oyNua avtd dapaivetar 6t o pLOUOS TS e&dtiong eivat oyeddv aveEdpTnTog amd
T0 péyebog Tov PETPIKOV doyelov KAT® amd cuvOnKeS LYNANS VYpaciag. Otav dpme o
aépag etvar ENpog, to péyebog Tov doyeiov emmpedlel onpavtikd to pvOud e&dtong.
'V owtd 1o AdYO, Yoo THV OVOY®YT TOV UETPNCEDV OVTAOV TOV d0yeiwv o€ GALES
emeavelesg, mpénet mparta va Ppedel n petald toug oyéon.

Ao TV GAAN TAELPA, VILAPYEL PEYAAN AloTa eumEPKOV HEBOd®V OV £YOVV
nmpotadel yuu ) pérpnon g e€atcoolanvone. Xtov Ilivaxa 2.1. mopartiBevron
Kamoleg omd avtég Tic peBddovg, ot omoieg vmoloyilovv TV €EATUICOOATVON
aVOPOPAS KOAMEPYELDV O€ YIA00TA avd muépa (mMm/day) kot ypnoyiomolovvtot
ovyvd ot deipion TV apdedcewv. IIAN00¢ peretdVv Kat epeuvav EAafav ydpa ce
TEPLOYES, OE MOAAG UEPN TOL KOOUOL KOl KAT® Oomd &va gvph QACUO KALOTIKOV
oLVONK®V, Y10 VO GUYKPIVOLV T GXETIKN amdOO0GT O10pOp®V HeBOd®V EKTIUNGNS TNG
eotpcodiamvong (Jensen et al., 1990; McKenny and Rosenberg, 1993; Chiew et al.,
1995; Kashyap and Panda, 2001). A6 avtég Tig peréteg amoppést Evo TAN00C KOvmV
GULUTEPAGUATOV, TA OTTOl0l EIVOL:

e T[evikd, ot ouvdvaoTikég puébodot (Pacilovior o éva TANB0g TopaAUETPOV)

apéyovv o akpiPeig ektiunoelg g e€atcodomvong, agov Pacilovral

G€ PLGIKOVS VOLLOVG Kot LOONUATIKEG OYECELC.
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L.ow RH
Medium RH

— - —- Medium-high RH

Relative rate of evaporation at constant wind speed

Piche Small pan Large pan Small irrigated Large irrigated
evaporimeter field field

Yympo 2.4: Méyebog e€atpuldpevng emodvelog kot pubuog e&atuong (Mavi and
Tupper, 2004).

e Avdloya pe TG KMUOTIKES cLVOTKEG OV emikpaToLV og pia tomobeaia,
pio oA (Lkpog aptOpog TopapéTpov ®c dedouéva £16060V) HEBodog yia
NV extipunon g eEATUIc0dUmVong, Tov ival Opmg Padpovounuévrn otig
TomkéG ovvOnKeg, umopel vo mopEXEL KOADTEPO ATOTEAEGUATO OO pid
TOAVTTAOKT LEDODO e EKTETAUEVES ATALTIOELS GE OEOOUEVAL.

e H Vmopén xor dtbecipdmro TV KAMUOTIKOV dEG0UEVOV OV TTPEMEL Vi
elvar 10 povadikd kprtiplo katd v emAoyn g peBdoov extipnong,
€POGOV KAmol amd To dedopéva €16000V OV YPELloVTaL UTOPOVV Vi
ekt Bovv amd dAAeg petafAntéc pe apketr akpipela, emrpémovrog kad’
avtoV TOV TPOTO TN YpNoM ™S PEATIOT G HeBOSOV.

e O ektyunoelg g pebooov Penman sivan povipwg 20 pe 40% vymAdtepeg
and avtéc ¢ uebddov Penman-Monteith. Aedouévov 6t M tedevtaia

elvar avt mov mpoteivetar ent tov mapodvrog and tov FAO, ot tipég g
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e€atpioodianvong mov vrmoAoyilovtatl pe ) ypnomn g FAO-24 Penman
TPEMEL VO, YPNCUYLOTOLOVVTOL UE ETLPVAAEN.

e Ot pébodor FAO-24 Radiation, FAO-24 Blaney-Criddle kot n Penman-
Monteith divouv mapeppepeic unviaieg ektiunoelg g e£0TIc0d0TVONG.
H pébodog Blaney-Criddle, n omoio ypnoponolel povo dedopéva
Bepurokpociog Kot kémola pokporpoddecun péon KAUOTIKY TANpogopia,
elval KOTAAANAN Yoo €QOPUOYEG OTIG OMOlEg OMOLTOLVTOL UNVIOAES
exktynoelc ¢ eatpcodwomvong. H pébBodog tng axtivoPoriog divet
napeppepn omotedéopoto pe t Penman-Monteith. H pébodog FAO-24
Radiation, o avtifeon pe tn Penman-Monteith, dev amoitei dedopéva
AVELOL KoL EKTIUE TNV €E0THLGOJIOTVOT PN CLOTOIOVTOG T Oeppokpacia
KOl TIG OPEG MMOQPAVELNG, KMUOTIKEG HETAPANTEC mOL glvol GYETIKA
CLVINPNTIKEG OGOV aPopd oTn Y®PIKN Tovg dtdotaot. Etotl, n pébodog
FAO-24 Radiation pmopei vo ypnoipomombel avti g Penman-Monteith
Y. TOV LTOAOYIGHO TNG MUEPNOLNG EEATUICOOINMVONG, OTOV Ogv gival
OlaB€atpa 0E00UEVA AVELLOV.

o  Ouoamdyelg yuo ™ pébodo FAO-24 Pan mapovoidlovv aviipdoets. Kamotot
gpeuvntéc dgv vmootnpilovv ™ ypnon avtig ™G uneddoov, kabmg
amatteital moAD ueydAn mpoocoyn otn Aettovpyia tov doyeiov (pan), oe
oLYKPLON UE AAAD LETEWMPOAOYIKA Opyava. ATO TNV GAAN TAELPA, KATOL0L
TNV TPOTILOVY AGY® TNG SLOOEGIUOTNTOS LEYAA®Y YPOVOCEP®V OES0UEVEOV
eEdTong Ko tng evkoAiag Tng otn XpNon.

Télog, pepkég KaAMépyeteg eivan evaicOnteg oty Enpacia kot o Ba givar
owovouikd Prdoipeg yopic dpdevon (ektdOC ov gival YEVETIKO TPOTOTOINUEVES) OE
neployéc Omov pa Enpn mepiodog pmopel vo epgavictel Katd T Sdpkew evog
Kpioov otadiov tov Proroyikov Tovg kKukAov. H €moila kotavopn tov vdatikov
oolvuyiov amekovilel TNV VEIGTAUEVT KATAGTACT) VYPOUGIOG UIOG TEPLOYNG. 1€ TOAAES
eTNoleg KaAMEPYELES M EMAEYN VYpooiag (KoTomovnon) Kotd T 6mopd, v Gvoion
Kot TV Kaprogopia (Yoo Tov kaprtov) givar ovt mov Kabopilel ToAAES Popég
NV TOPOYOYN. X& HEPIKEG TMEPMTMGELS, OMOL 1 OIWKOVOUIKY] Onuacio Tng
KOAMEPYEWG TO EMITPEMEL, 1| APOELOT OMOTEAEL TN AVON G ALTAV TNV KOTAGTOOM
EAAeYNG VO0TOG. ATO TV GAAN TAELPA, M VITEPPoAKN VTTaPEN VOUTOC TOPAUEVEL EVal
TPOPAN L.
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Mivakag 2.1: Eumepwkég pébodor ektipnong g €EATUICOOIAMTVONG  OVOPOPAS
KaAAepyewmv (mm/day).

Epnepuciy Mé0odog Biphoypagio
Hargreaves Hargreaves and Samani, 1985
Ritchie Meyer et al., 1995
FAO-24 Pan Doorembos and Pruit, 1977
Penman-Monteith Chiew et al., 1995
FAO-24 Penman Chiew et al., 1995
FAO-24 Radiation Chiew et al., 1995
FAO-24 Blaney-Criddle Chiew et al., 1995
Yroloyiopog amd dedopéva NOAA Di Bella et al., 2000; Loukas et al., 200X
(ITpocappoopévo amd Mavi and Tupper, 2004).

2.1.3 Hhlioxkn axtivofolio.

H nAwokr aktivoPolria givat n myn evépyelog mov dtotnpet v opyaviky Lomn-
OAn om yn. Ovowotikd, M 7opaymyn Tov KoAdepyewwv Pacileton oty
ekuetdAlevon g niakng axtvoBoiiog (Mavi and Tupper, 2004; AavaAdtog, 2007).
Ol PaCHOTIKEG TEPLOYES TG NMMOKNG eVEPYELNS OV €fval ONUAVTIKES Yo TO. GUTA
TEPLYPAPOVTAL TOPAKATD.

H meproy mov Bpioketatl mpv amd 10 0patd TUNUO TG NALOKNG akTivoBoAiag
elval ynuikd moAd evepyn. Otav ta @utd extibevtalr ce vrepPoAkég mocdHTNTEG
TéT010V €ldovg axtvoPfoliog, To amoteAéouato €ivar KataoTpoewkd. Qotdc0, 1
ATUOCPALPO OPO O PLOUIGTAG ALTOV TOV PNKOLG KOHOTOS TNG NAOKNG oKTIVOBoAiaG
Kol Kopio omd TG KOGHKES, yaupua kot X aktiveg 0 Odvel otnv emdavela e yng
(Evans, 1973). To tufua thg vIepd®d0vE akTivoBoliag mov @OAveEL 6TV EMEAvELQ
™¢ YNG etvon eAdyioto kol cuvnBmg etvol avekTod amod to PUTA.

H nloxn oktivoBorio oty meployn HeTd TO 0potd pNKOG KOUOTOC,
avaeEpeTol @ LLEPLOPN Kot Exel Beppukéc emdpdoelg ota PLTE. YO TNV TOpovGia
VOPATUAOV, M LTEPLVOPN axTivoPoiia Oyt Lovo o PAATTEL TOL ELTE, OALL TTAPEYEL TNV
amopaitnTn Bepuikn evépyeia yio v ovamTuén TouGs.

H 1pit paopotikn meployn, n omoia Ppicketor petalhd e VAEPIOIOVS KOl TNG

vépuBpng axtivoPforiog, elvar 10 opatd TUNUA TNG MMOKNG aKTvOBOAlNG Kot
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avapépetoar ®g eoc. (Sabins, 1997). Avti n mepoyn ™G MAMOKNG oktivoPforiog
KatEYel KOOOPoTIKO pOLO otV adénom Kot aviamTuEn TV ELTAOV, SOUECOD TMV
SdIKACIOV 6VVOEoNC TG YAMPOPOAANG Kot TS mTOoVVOEONC, KOOME Kol HECH
QOToELAICONTOV Kot pLOUGTIKGOV UNYOVIGUOV, OTOG £lval 0 POTOTPOTICUOS Kol O
Q®TOTEPLOOOHOG.  KoatdAndn évtaocn, 7mowdTNTO Kot OWIPKEL  QOTOG  &ivon
AmoPOiTNTEG Y10 TNV KOVOVIKY] avdmtuén tov eutov. H peiopévn dwbecipomta o
Q¢ givar ocvyvd vevhuvn Yo avopaiiec Kot dtoTapoyés oto GUTAE. OVCLOGTIKA, OA
TOL LEPM KoL OPYOvVOL TOV QUTAOV eMNpealovtal Aueca 1 EUUEGH OO TO OPATO TUNLLOL
™G NAKNG axtvoPolriag, mov ennpedlel v mapaywyn Practdv, ™ otabepdinra,
TN OUVOUN KOl TO UNKOG TMV GTEAEXMV, TNV ordO00T Kol TO OMKO BApog Tov (puTov,
10 péyebog v eOAA®V Kot TV avartuén tov pilikod cvotriuatog (Rodriguez et al.,
1999). H ddpketo g muépag, kabmdg Kot tE QOTEWNG mePLOdov oTo. pueydia
veoypaekd mAdtn (y.7.) kabopilovv v avboeopio kat £xovv évtovn enidpaocrn o
dwbéon mocodTTO. TV SwAvtdv vipoyovavBpakwv (HC). H mieloynoio tov
evtaov avBilovv uoévo Otav ekteboldv o cuykekpluévn eotonepiodo. Me Bdon v
AmOKPIoN OVTH, T PLTA Exovv Ta&tvounBel oe ELTA HokPAS, Ppayeiog Kot 0VOETEPNS
nuépac. Otav ot dArotr mepifariovtikol mapdyovieg dev givol TEPLOPIOTIKOL, 1
pwtoovvheon avéavel kabng avéavetan n ddpketa ™ nuépag (Salisbury, 1981).

‘Eva pépog and tv mpoonintovca nAlokn axktivofoiia avaxkidtor omd tnv
EMPAVELD TNG YNG KOl EMOTPEPEL TNV ATUOGPaApa. To pawvopevo avtd ovoudleton
avakioon (reflection) kot n axtwvoPoric avoxiopevn (reflected radiation). H
volown MAlaky aktvoPBoAio amoppo@dtal (amoppdenon, absorption) omd v
EMPAVELDL TNG VNG, EVO UEPOG TNG AVAPPOPOVUEVNG OKTIVOPOAOG EMAVEKTEUTETOL
(exmopumny, transmittance).

Onog dwpaivetar amd ta oxfuota 2.5 Kot 2.6, n avakAaon Kot EKTOUT TG
nMokng aktvoPoriog amd To UAAL €rovv TOPOUHOL QOCHOTIKY KoTtovour. Ot
HEYIOTEG TIHES KO Yol TIG 00O depyacieg mapovstdlovtal 6TV TPAGv Kot VTEPLOPN
neployn. H aiocbnon tov mpdcivov ypdpatog tov eutdv eoptdtal omd TV LYNAN
OVOKAOGTIKOTNTO, TN OYETWKO LYNAN £viacn Tng MAMoknG aktvoPoAiag kot tnv
evatctneio e avbpdmivng dpacng oto mpdocivo eog (Mavi and Tupper, 2004). H
woyvp1| avakioon e aktvofoAiiog 6to vaEPLOPO TUNHA omd TaL PUVTA givat £vag TOAD
ONUOVTIKOC (QULOIKOG UNYXOVICUOG Yo TNV mpoctoacios Tovg oamd PAdPec Adyw

vrepBéppovong. Katd péso 6po, pio guToKaALUUEVT EMOAVELD. OTOPPOPH TEPITOV
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75% 1tng mpoonintovcag aktivofolriog, avakid tepimov o 15% kot exnéunet to 10%
(Smith, 2002).
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Xyqpae 2.5 Tevikevpévo mTpOTLTO TNG OVAKANONG, OTOPPOPNONG KOl EKTOUTNG TNG

nAakng axtvoPolriog o mpaoivo pvuAio (Mavi and Tupper, 2004).

H mowdmta g aktvoPforiog emnpedlel to @vTpopa, v avinon kot tnv
enyunkvvon (elongation). To epvBpd @wc, 10 omoio &xel pnkog kvpotog 0,66
wikpopetpo, (um), amotelel amoayopevtikd mapdyovia yio THV GvOnon oto euTd
nokpag nuépag. To puTpopa T@v omdpwv avactéAietal 6tav ekteBodv o mpdoivn,
Kbovi] N GAAOL HIKPOL UNKOLG KOpOTog okTivofoAia. Qotdco, T0 POTPOUO
EMIGTEVOETOL OTAV Ol OTOPOL €KTEBOVV GTO €pLOPO TUNUA TOL MALKOV Pdopotog. H
eMidpaon 610 PUTPOUA TOV £pLOPOV KO VLEPLOPOL TUNUATOS TOL PAGUOTOS Eivorl
avtifetn. H empnkovon 1ov otéppotoc enmeeleitor amd tnv €kbeon oe pnkm
KOUATOG TEPAV TOL £pVOPOY, EVD KataoTéALeTaL Katd TV £kbeon o€ avto (Butler and

Roberts, 1966; Takaichi et al., 2000).
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Yypae 2.6: Tevikevpévo mpodTLIO NG AVAKAOONG, amoppOPNONG Kol EKTOUTNG TOV

ewtog (Mavi and Tupper, 2004).

To opatdé Tunpoe TOL NAKOL EAcpoTog  emiong  emmpedlel  TOV
TPOCAVATOACUO TV PAOCTOV, POIVOLEVO TO OO0 £Vl YVOGTO G POTOTPOTIGUAC
(phototropism) (Stone-Evans et al., 2001; Koller et al., 2001; Jin et al., 2001). Otav
ot PAactol mpooavotoAiloviar TPOC TO P®G, TO QUIVOUEVO KoAgitow OeTiKoC
Q®TOoTPOTIcUOS. Me v adénon g £viaons Tov POTOS, 0 BETIKOC POTOTPOTIGUAC
uetotpémetal og apvntiko. To kvavo tufpo tov @dcpatog (0,5 um) éxer v
1oYVPATEPN EMIOPOACT GTO POTOTPONMIGUO, EVA TO £pLOPO TV acbevéatepn. 'Etot, 1o
eovopevo avédvet katd tn petapacn and 1o epupd Tunpa oto Kvovo. Ev cuveyela,
petmvetat Eova 6To LLEPIMOES TUNLL TOV PAGLLOTOG,

Onwg mpoavapépOnke, 1 VIEPIOING Kot 1 YAUpo aktvoPoria  €yovv
acnuavin enidpaocmn ota euTd eoutiog Tov YEYOVATOg OTL EAIYIOTA TOGH OVTMOV TMV
aKTVoPoAIDV eBAvovuy otV empaveln TG NG Ounwmg, £xel amoderyBel 6TL 1 €xBeom
oe ovToh TOL €ldoVS TIG akTvoPoAieg €xel emidopacm otn Proroyia TV ELTOV
(Skorska, 2000; Predieri and Gatti, 2000). Avtéc ot axtiveg Umopel v ETLPEPOLY TO
Bavato og PIKPOOPYOVIGHOVS, VO AOAVUAVOLY TO €00POG KOl VO OTOAEIYOLV TIG
acOéveieg (Sharp and Polavarapu, 1999). Eniong, ot vrepiddelg aktiveg umopoiv va
emnpedoovy ™ PAOCTIKN KAVOTNTO KOl TNV TOLOTNTA TOV GTOP®V. AVTEG Ol OKTIVEG
0dNyobv o€ MOAEC «avopaAies» otnv avénon kot avantvén tov eutov (Caldwell,
1981). Tékog, m vmepliddNG axTvoPolric. avaoTtéAlel T @OTOCUVOEST Kol TN

uetaPolikn diepyacio (Karsten et al., 1999; Correia et al., 2000).
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Me Bdon ™ QUOIOA0YIKY] amOKPIoN TOV GVT®OV, TO NAOKO EAcuHo propel va
dapebet otic mapaxkdTm okt®d gvpeig meproyés (bands) (Mavi and Tupper, 2004):

1. Mnkn xopotog pikpotepa amd 0,280 (um): IToAd woyvph HikpoPlokTovog
dpbon. Kato and 0,260 um pmopel va Katactpéyel apketd eutd. Tétolov
gldovg axtivoPforia o PBAvVEL 6TV EMPAvELR TNG YNG.

2. Mnkn wdpatog amd 0,280 éwg 0,315 pm: Enpovtikn pkpoPloktovog
dpaomn. Térolov €idovg axtvoPorio (mpaktikd kdtw omd 0,290 um) de
eBavel oV empdvelo TG yYNC.

3. Mnkn kopatog and 0,315 £wc 0,400 um: TIpo&evel pBopiopd ota QuTA.

4. Mnkn kopotog and 0,400 éwg 0,510 um: Ioyvpn amoppdédenon amd ™
YAOPOPUALTN, £VIOVI] QMTOCLVOETIKY OpaCTNPIOTNTA Kol OlUTANCTIKY
emidpaon.

5. Mnkn wopatog amd 0,510 éwg 0,610 pum: Xounin @®TOGLVOETIKY
OMOTEAECUATIKOTNTO OTOL TPACIVOL TUNUATO TOV QLTOV Kol acBevng
STANCTIKY] OpaGTNPLOTNTO.

6. Mnkn xopartog and 0,610 émg 0,700 um: TToAd 1oyvpt| amoppdenon ond
™ YA®POPVAAY, HEYIOTN POTOCLVOETIKN JPACTNPLOTNTO KOl GE OPKETES
TEPUTTAOGELS EVTOVT POTOTEPLOOIKT OPOUGTNPLOTNTO.

7. Mnkn kouatog and 0,700 éwc 1.000 um: Emdpdoceig mov oyetilovton pe
TNV EXUNKLVGT] TOV 0PYAV®V TOV QUTOV.

8. Mnkn wdpatog peyordtepa amd 1.000 pum: To peyoddtepo péPOg ovTNG
™G OKTVOPOAMOGC OmoppoPATOL Omd TO QUTO KOl HETOTPEMETOL OE
BepuomTa ywpig va TapepPaivel oTic froynpikég dlepyacied.

e emOUEVO KEPAAOLO OVOAVETAL 1) PUCIOAOYIO. TOV ELTAOV KOl 1) OTOKPIoN

TOVG GTNV AKTIVOPOAL.

2.1.4 'Edapog

To €da@oc amotelel T0 U CTPOUOTOTOMUEVO OVOPYOVO DAMKO TAV® GTNV
EMPAVELX TNG YNG, TO 0moio e&uNpeTel MG PLGIKO PEGO YOl TNV AVATTLEN TOV PLTOV.
YymAég vempyikéc amodOcelg eivar avapevoueveg uovo Otov ot ouvOnkec eivon
Béltioteg 1 evuvoikéc oe owtd to péco. Or BéAtioteg cuvOnkeg elvan dvoKOAO va
OpIGTOLY, QPOV SLPOPOTOLOVVTAL aVAAOY pE TO €00G TOL PLTOV, TOV TOUTO TOL

€0apovg kot to aypokipo e meploxng (Fageria et al., 1997). Kdamoieg cuvOnkeg 1
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TapAyovteg Tov ennpedlovy TV avENCT TOV PLTAV, UTOPOVV VO GYETIGTOVV UE TIG
QULOIKEG, YMUKES Kol Proroyikég 1010tTeg Tov €0GPOoLS. Avtol Ol TaPAyOvVTES
emmpedlovv dueca N éupeca v avénon tov piikod GLGTAUOTOG, TNV ATOPPOPN oM
TOV VEPOU KOl TOV BPEMTIKOV KOl CUVERTADS TNV aENCN TOV KOAMEPYEIDV KOl TIG
AmOdOGELS.

Dvo1KES 1010TNTES

Ol PUGIKEC 1010TNTEG TOV EXAPOVG KOTEYOLV CNUAVTIKO POAO GTNV aOENOT Kol
avantuén tov eutov. Ot Quoikég WotnTeg ov emnpedlovy v avénon eivon
ovotoon (texture), n doun (Structure), n ocvvektikotnta (consistency), to Sidkevo
petold TV mOp®V Kal m TLKVOTNTA Tovg (pore space and density), n apotpaio-
oKoTIKn kovotnTa 1 ikavotnta apoong (Soil tilth) kot o ypdua tov £ddgovg. Avtég
o1 W10 TES tvar cuvdedepéveg petald Toug kot aAinioeEaptavtat. 'Etot, pio adiayn
oe pia amd avtég iomg emeépel aAlayég oTig VIOAOES, o1 omoieg umopel va eivon
euvoikég 1N dvopevels. Tevikd, mn onuovpyio €VVOTKAOV “QPLOIKOV”  £0APIKMOV
oLVONKAOV Yo TNV AOENCT TOV KOAMEPYELDV AmOTEAEL EVa TOAD GHVOETO PotvouEVO.

H oYotaon tov £6dpovg ennpedlel TV mopay®ytkodTnTo TOV KAAMEPYEIDV LE
nowilovg tpémovg. Emnpedlet v v3ATOXOPNTIKOTNTA, TOV  OEPICUO, TN
Oepuokpacio, TV avioAloyn KoTIOVTOV, TNV 1KOVOTNTO TOPOYNS OpeEnTIKOV TOL
€0GPOVG, KOl CLUTEPACHATIKG, TNV avénon kot v wapaywyn (Fageria et al., 1997).
Ta péong ocvotaong £6aen Tapovslalovy TV TAon va ival To TAPAYOYIKE amd To
eraepld M Papid €6dn. H cvotacn tov eddeovg amoterel oyeticd poéviun 10T To
Kot ennpedletar EAdyoTa omd TV Apoon N AAAES SLUXEIPIOTIKEG TPOKTIKES, EKTOG KoL
av 1 olapopornoinon eivor dpactikn. Etol, pmopel va dwwpoporombel amd v
ATOAELN £0GPOVE LECH OEPpmonNg 1 amd TNV evamoOBeST PEPTOV VAIKMOV Ao TO VEPO
N TOV Avepo.

H dopn tov €ddpovg, oe cuvovaoud pe v €600k 6VCTACT, EAEYYEL TO
TOPMOEC TOL €0APOVG Kol €tol emmpedlel TovV aeplopd,  Oombnrikdtto —
voatomepatOTNTA, TN Oleicdvon Tov pdv Kot TIG UIKPOPLOAOYIKES dpaCTNPLOTNTES
™m¢ mavidag kot yAopidag tov eddagovg (Baver et al., 1972). Mg tov tpdémo awtod
KATEXEL ONUOVTIKO POAO oTNV aOENCN TOV QUTOV KOl GUVETMG OTN YEWOPYIKN
mopaywyn. To €dagog mpémet va €xel TNV KATOAANAN Oopn| Yy HEYLOT
ToPAyOYIKOTNTA. Mio «KOTAAANAN» OO TOPEYEL TKAVOTOMTIKO OEPICUO KOt
AmOCTPAYYIoN, EXOPKN ATOONKELTIKNY WKOVOTNTO, KOAN avATTLEN 6T0 PLlikd cHOTNUA

Kot mpoécPacn ota Opentikd ovototkd (Russell, 1973). EmmpocOétmg, ot
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KOAMEPYEIEG GE YEVIKA TANIGLO. OVOTTOGGOVTOL IKOVOTOMTIKG GE £VOL E0POG JOUKMV
ovvOnkov (Low, 1979). H doun tov €ddpovg pmopei va tpomomomBel oAy mio
€0KOAO LEC® KAAALEPYNTIKAOV TPUKTIK®V Ao OTL 1] GLGTOOT).

EYETIKA LLE TY] CLVEKTIKOTNTA TOV €0APOVE, 1 CNUAVTIKOTNTA TNG OT YEWPYin
ouvdéeTal pe ™ otabepdnTa TG SOUNG TOL €0GPOVG, TNV KATOAANAOTNTA TOL Yo
dpoon kat v evmdbela ot O1EPpwon.

Télog, M KaAn apotpaic KAVOTNTO TOV €XAPOVE CLUVETAYETOL EVKOAID KO
petmon tov ypdvov dpoomg, Kabdg emiong Kol EmopKn Tapoyy vepol Kol aépa GTo
outd. H koA apotpaior wkovotnto €ivor mo Kpioiun oto AETTOKOKKO TOPE GTO
YOVOPOELON £0G.PN Ko EXNPeALETAL ATO TV APOOCT).

Xnuikég 1010t Teg

Ot ymuucég WO Teg TOL €0GPOVG, OTMG 1 avemdpkelo og Opentuicd (nutrient
deficiencies), m tofwoétra, t0 PpH, 1N WKAvOTNTO AVTOALOYAG KOTWOVTI®V, 1|
o&evoavaymyn Kot n aAatotnTa €lvarl ToAd onuovtikég Kot kabopiovv v avénon
KOl TNV TOPAY®OYN TOV KIAMEPYEIDV. AVTEC Ol €J0QIKEC 1010TNTEC UmOpPOvV Vo
TPOTOTON 00UV HEGH JUYEPIOTIKAOV TPAKTIK®V Yo va. avénbei n mopaywyn. Znuepa
avd Tov KOouOo, etvar SBECIUN ETOPKNG TEXVOYVOGIN, MOOTE Vo PEATI®OOVV 0VTEG Ot
WOOTNTEC OTNV TEPIMTOON MOV EMKPATOVV OVGUEVEIG GUVONKEG YOl TNV TOPAYWOYT
KOAMEPYEIDV. APKETEG, OUMG, QOPEC Oev glval duvath 1 EQOPUOYN OVTAOV TOV
TEYVIKAOV Y10, OIKOVOHIKOVG AdYovs. Omotadnmote teyvoroyion ot yewmovia, yio vo
xpnowonomBel amd Tovg aypOTEG TPEMEL VO IKOVOTOIEL TIC OVAYKEG TOLG KOl VL
eCaoparilel 10 k€pdOg TOVG. AV pia cuyKekpyévn texvoroyia avéavel To kEPSOG, Ot
aypoteg o TV €QapUOGOLY, OpPKEL VO £(OVV TOVG TOPOVS YL VO TO KAVOLV. XTI
HEPEC oG O aypOTEG OEV EIVOL SIGTAKTIKOL Y10l VOL VIOOETIICOVV VEEG TEYVOAOYIES.

H pn emapxnc mapoyn Opentikodv meplopiler v avantuén kot ovénon tov
QLTOV, KoBMOG Kol TV amddoon. H avemdpkelo oe Opentikd cvvnbwg apopd oto
alwto ka1 oto POceopo. H avendpreia Opentikdv oyetiCeton pe to puntpikd vAKo, to
KOPIKA povopeva, To €100¢ ¢ kaAMEpyetag Ko Tt dtappwon. Ildviwe, o kaAvtepog
OelkTNG NG TePlekTIKOTNTOS o€ Opentikd €vog edapovg eivar avtidpacrn TG
KOAMEPYELOG.

Ot mo ovyva TapATNPOVUEVEG TOEIKOTNTES OTIG E0MOIUES KAAAEPYEIEG Elval
OLTEG TOV OAOLHIVIOV, TOL payyoviov kot Tov oldnpov. Ot dVo TPMOTES ivor TOAD
ovyvéc oe O&va €daem, evd M ToEKOTMTA TOL GNpov AauPdver yopo oe

KOTOKAVGUEVES LE VEPO KOAAEPYELES, Ommg awTh Tov pullov (Fageria et al., 1997). H
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peimwon oty amddoon poG KoAMEPyswG HETOPAAAETOL pe TNV €vtoon  TNG
ToIKOTNTOC, M OToloL HE TN GEPA NG OpopoToLEiTal avaAoya He TO €100C TOL
QLTOV, TO £00UPOG KOl TIG KALUATIKEG GUVONKEG.

To pH tov eddpovg eivor pio amd TG MO ONUAVTIKEG YNUKES 1OLOTNTEC.
YnoonAdver v ovaykn v ocPéotio, ™V mBavotnTo VIEPPOAKNG TAPOLGING
QLTOTOEIK®V 1OVTOV, TN OPACTNPOTNTA TOV HKPOOPYOVICUDV KOl TN OYETIKN
dwbeodTTo TOV TEPIOCOTEPOV avopyavmy Opentikdv. Emniong, to pH vroonilmvel
eav éva £dapog givar 0&wvo (pH < 7), ovdétepo (pH = 7) | aikorwko (pH > 7). H o
ypown T tov pH elvar n gddyot) Tun whveo ond v omoio M TPOGONKN
acPBeotiov o€ Oa avéncel TV amdO0oT TS KOAMEPYELNS. AVTH 1 TIU AEyETOL Kpiotun
i pH (Adams, 1981). Avtég ot Tuég, 6tav Aapfdavovtar and Biproypapia, Tpinet
VO XPNGLOTOOVVTOL [LE TPOGOYN, 0POV UETARAAAOVTOL LLE TOV TOTO TOL E0GPOVGS KO
LLE TIG OLPOPETIKEG TTOIKIALEG TOL B0V €ld0VC.

TéNog, N avEnuévn €0aPIKn OAXTOTNTO £XEL OC OMOTEAEGUO TN HEI®ON NG
anddoong, mOovov AOY® ©OCUMTIKOD GTPEG TOL TPOKANONKE omd TNV OAKN
GLYKEVTIPMOOT) TOV SWAVTOV OAATOV, amd TOEIKOTNTES 1| AVIGGOPOTiEG 0TO, OPEMTIKAL.
Ot aviccopomiec oto OpenTiKd CLOTATIKA O@EEiAOVIOL OTNV VEEPUETPN avENON
OLYKEKPIUEVOV OAATOV 1) 0T UEI®ON NG OEIGIVTIKOTNTOS TOL VEPOD GTN OOWUT TOL
edapovg (Hoffman, 1981).

Biotikoi mopdyovreg

Ot Brotikoi mapdyovteg mov ennpedlovv ) yempykn moapaymyn oxetiCovran
LE TOLG E€00LPIKOVG LKPOOPYOVICHOVS, Omm¢ €ivarl tol PaKTiplo, Ol OKTIVOUOKITEG
(actinomycetes), ot pOKNTEG KOt TO, VIILOTOOT. AVTOL 01 HIKPOOPYAVIGUOL PEPOVY Eval
€0pog dpacTNPLOTATOV GTO PLLOCTPMUN, Ol OToiec pmopel va ivan emiProPeis, aAid
Kot €mKePIElS Yoo v avénomn tev eutdv. Ot To KOWES dpacTnplOTnTEG £ivorl M
amocvvOeon g opyavikng KANG, N amowkodounon almTodywv evoewv 6e ALMTo Kot
aAleg avopyaveg ovoieg (nitrogen fixation), n ékkpion avéntik®v ovowdv (growth
substances) kot 1 avénon ™¢ dwbecdTNTAG TOV OVOPYOV®DY BPETTIKOV 0VCIOV
(Fageria et al.,1997). EmumAéov, pumopei va tpokarécovv aobBéveleg ota gutd 1 Vo Ta
TPOCTUTEYOLV amd madoydvoug opyoviopove. Tldvimg, n mo gvepyeTikyy cuvelGPOPA
TOV UIKPOOPYOVIGUADV TOV £3AQOVE GTNV OVATTUEN TOV QUTAOV EYKEITOL GTNV TAPOYN

OpentiKdv.
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Kiion tov edapovg

‘Evag  axoun moAd onuovtikdg moapdyoviag mov  €£xel  EmidpAom  oTNV
mopayoyikoétnTa ivor 1 kAion tov €ddeovs. H mapaymyikdtmro peiwvetal pe tmmyv
avénomn g khiong tov €6aeovg (Aavardtog, 2003). Avtd cvpPaivel 1060 Ady® TG
ueioong tov Babovg (Tpoeil) TOV ETPAVEIONKOD E6QPIKOD GTPOUATOS e TV avENCN
™m¢ KAlong, 6co kot Ady®m g peiwong tov Opentikov efottiog g avEnuévng

EKTALONG amo TIG PPOYOTTAOGELS TNG APIELONG.
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Koznyopiec lovav kou aypoxlipozixol osikrec

KE®AAAIO 3°: KATHI'OPIEX ZONQN KAI AI'POKAIMATIKOI
AEIKTEX

3.1 Koatnyopieg Lovav - Khipokeg

O 01 ®PIoUOG TOV ATHOCPOUPIKDOV QOIVOUEVOV GE SLOPOPES KMUOKES elvan
oLVNOGUEVOG OTIC UETEMPOLOYIKEG emoTnUES. QoT1dG0, M YpNon Tov mpobepdtmv
pdkpo-, péco- kol pikpo-, €&optdror cuyvd omd v oviiAnyn tov ypnom. [
TaPAdELY LD, 0 OPOg «UIKpOKATpaKo» £xel xpnopomombel o pia pehétn mov deEnyon
og 0M0 10 Vyimedo tov OPéT (avtiotoyel oe KAipaka HeTa&d TG TAUYKOOULOG KO TNG
KAlpokag Tpdyvmong kalpov), oAAG Kol o€ pio. EpEVVa OV APOPOVCE Lid, OUAda.
euTOV (KApoko peta&d g KApoKog vog eOALOL Kat g KAMpakag evOg 0AOKANpOV
aypov) (Wieringa and Lomas, 2000). 'Eva peydio €0pog HECOKAMUAK®V OV
ypnoonomdnkay yioo HETE®POLOYIKEG Epevveg éxel avapepbel amd tov Orlanski
(1975).

Qo1660, M YVOON TOV OTHOGQOIPIKOL oplakod otpopotog (atmospheric
boundary layer) mopéyet TovAdyIGTOV dVO PLOKEG KAILAKES, Ol 0TToieg Tpocdlopilovv
pe un avbaipetro tpomo 10 pETEMPOAOYIKO TEdio peAétng. H mpdn eivan 10 Hyog Tov
OplOKOD GTPMUOTOC, 7oL oyetileton pe T petoyoyn Oepudmrag (convective
boundary layer) katd tn didpkela TG NUEPOS Kot TO 0moio ivor Tepimov 1 yIMOUeTpo
(km). To vyog TOVL OPLKOD GTPOUATOG €EAPTATOL OTO TIG TOMIKEG KALUOTIKEG
ouvOnkes. Tnv nuépa, avTd T0 GTPOUN OAANAETIOPE LE TV EMPAVELD TNG YNG Kot
ovyKeKpuévo pe v edagpokaivym (w.y. Prdotnon, vepo) (Wieringa and Lomas,
2000).

H debtepn kiipaka givat 1o Hiyog TOL EMPAVELNKOD GTPAOUATOS, TO OO0 Eivat
nepimov 50 pétpa (M) (maht pe éva Babuod apepardmroac). Kdto amd avtd to eninedo,
N OTUOGQOIPIKY ovumeplpopd  e&aptdtar cuvey®dg omd TNV KotdoToon TNng
vrokeipevng emedvelng. EmimAéov, xamoieg Ovvauels pokpokAipokag, Omwg M
Koptoiiog dvvapun, dev mapovstdlovv evolapépov 610 empavelokd otpopa. I't avtd
70 AOY0, T EMPAVEIOKA HovTéda (m.y. g e€atuonc) eivar dicdidotata (Vyog Kot
KOplow opildvtia Korevbovvon), evd To. HOVTEAD TOL OPLOKOD OTPOMATOS (T.)Y. TNG

Boddooiag avpag) TPEmEL va Eivarl TpLodldcTaTa.
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MoOMG, OU®G, TO EVOLUPEPOV EGTIOCTEL GTO GTPAOUN TOL AEPO TOL PpioKeTon
KAT® omd TNV ovotepn EmPAveld NG PAACTNONG, OTAITOUVIOL TAAL TPELS
KateLBVVOELS Y10 LovTEAOTTOINOT. X€ £val OAGOC N G€ pio KOAMEPYELD 1 O1E0BVVET TOV
avépov umopel va petofdiletan og ko 90° (Smith et al., 1972; Popov, 1975). Etot,
opiletar éva Eexmplotd oTpdU GV KOAMEPYELR, TTEPimOV oTo 2/3 Tov VYOLS TNG
Braoong, kdte® omd to Agyduevo unkog petotomong (displacement length)
(Brutsaert, 1975). H ocoumepipopd Tov aépo 6€ 0UTO TO «PUTIKO» GTPOUA EVTOS TNG
KOAAEPYELOG EIVOL GUYVA GE OGLVEXELN [LE TO ATUOGPOUPIKO EMPOVELNKO oTpdpa. O
KOPOG OTO «QULTIKO» OTPAOUO KUPLOAEKTIKG UTOPEl VO OMOKOAEITOL UIKPOKOPOG
(Wieringa and Lomas, 2000).

Ytov Ilivoka 3.1 mapovoidlovtal ot aTHOCQUIPIKEG KAHOKEG Kot M
YOpoYpovikn tovg odotacn. Ocov apopd otn xpovikn KAipoka, 1 TpOTN TN
AVOPEPETOL OTNV TTEPLOS0 detypoToAnyiog Kot 1 de0TEPT OTN HEYAADTEPT OlbpKELD

TOV OlEPYOCUDY OTN GLYKEKPLULEVT] KAMpLOKAL.

IMivaxkag 3.1: ZVvoyn tOV ATHOGQPAIPIKOV KAPUAK®V GTO YOPO KOl GTO YPOVO

(Wieringa and Lomas, 2000).

Ovopooia Xpovikn khipoka | Opwlovria khipoka | KaOetn khipoxa
Mukpoxpaxo 0,1 sec émg 1 min <1 mm éwg 100 m <l mméwg3 m
Tomoxhipaka 3 sec £mg 30 min 10 m éwg 3 km 1 méwc 100 m
MeocokAipoka 1 minémg3h 300 m éwg 30 km 10 m émg 1 km
SVVOTTIKN 1hémgld muépa) | 3 km émg 1000 km 100 m émg 10 km
KAMpoKo
Moakpoxiipoako 1/2 d émg 1 efdop. 30 km éwg 10* km 1 km émg 20 km
[Mayxoo o 3 d kot mapamdve | 300 km éwg dAnnyn | 1 km éwc 100 km
KMpoko

[ToAAég @opéc M kotnyoplo «UEGOKAHOKO» OVOUALETOL KOl <ITEPLOYLKN»
KAipaxa (Wieringa and Lomas, 2000). Otav n avagopd yivetal o€ Opovg Tpoyvmong
KOpov, 1 HeGOKAILaK avTIoTOEl 68 TPOYVmON Yo AMyeg dpeg (Emg tpetg, TTivaxag
3.1). IIpdyvoon ywo pic MUEPO AVTIOTOLEL GTN CLVORTIKY KAipOoKa, €vd yio pio

gfoopndda otn poKpoKAipaKa. .
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BéBaia, ot katnyopieg kKMpatikdv gpapuoymv dev opiloviar 1660 avotnpd
and avtég Tic KAlpokes. Mo mapdderypa, éva tomikd mpoPAnua eivor avtd g
AVOLYVOPIGNG ETUEPOVS TUNUATOV HUIKPDOV TEPLOYDV TOL VITOKEVTOL GE TAYETO, OTMG
T.Y. € &va ommpOVva Tov KatohopPdverl éktoorn déka otpeppdtov (100 x 100 m).
[Topdro mOL 0 TOYETOG £XEL AVTIKTLUTTO GE UIKPT EKTOGT, Ol SLOdIKAGIEG EpEVVOG Kot
avIAVONG WITOPEL VO EVTACCOVTOL TNV TOTOKAMUATOAOYIO. 26TOGO, €4V avaptryBovv N
Oepuokpacioc.  @OAAOL N Practod, N Epevva  Ba  €xet  mWOAAG  oTovyEln
pucpoxkApatoroyiog. Télog, edv 0 omwpdvag Ppioketor otnv TAayld pog tediadog,
TPENEL VO, ANEOOVLY VIO KOl LEGOKAUATIKE QALVOLEVAL.

Ov  meplooltepeg  OypoTIKEG  dpacTnpoTTeg  AauPdvovy  y®po  GTO
OTLOGQAIPIKO GTPAOUO TOV EKTEIVETAL £mG Alyo HETPA OO TNV EMPAVELX TNG YNG Y10
ocupupatikég KoAMEPyElEg, €mg MEVIE WETPO OTOVG ONMMPAOVEG KOl OEVOPDOELS
KaAMépyeleg kar €wg 20 — 30 m oty mepintoon tov dacodv. Eivar, Aoutodv,
KOTOVONTO OTL TO OTHOCQOIPIKE (QOIVOUEVO 7OV €XOUV GUECT EMIOPAOCT] OTIG
KOAMEPYELEG, 0T KOTAdIO TV (DOV Kol YEVIKOTEPO OTIS OYPOTIKEG OPACTNPLOTTES,
avikovv Kupiog otnv tomokAipako. Opmg, 68 ApPKETEG TEPIMTAOGELS Ol OTHOCPULPIKES
ovvOnKeG o€ LYNAOTEPO eMimeda Pumopel var elvar ONUAVTIKES Yo T YE®PYio Kot Gpa M
KOTAAAN AN KAMpoKo vo lval 1) pecokAipoka.

‘Evag avBaipetoc, aAld xpnoiog opiopog g tomokApatoroyiog (n Aé€En Oa
nel tomikn KApatohoyia) eivar o €€nc: «TomokApatoroyio givor m uehétn tov
TPOTOTOWCEMY TOL KAlpatog o€ pio meployn, ot omoieg Aapfdvovv ywpa AdY®
YOPOKTNPIOTIKAOV, TO. OOi0. UTopovV VO avoyvVmOPLGTOUV GE YAPTEG OV 1| KAMUOKE
toug eivor peta&d 1:1.000 wor 1:10.000» (Wieringa and Lomas, 2000). Ta
YOPOKTNPIOTIKG OV  YOPTOYPAPOLVTOL OE OVTEG TIC KMUOKES eKTElvOvIOL OF
KApotikd TpdTuma, To 0moio PropovV Vo OVOUAGToVV TondkAa. Otov 0 TomdrkAa
peietdtor o oxéon pe M YyeEwpyio, O OPOC TOL  YPNCIUOTOLEITOL  Eivan
aypotormokApatoroyic (WMO T.N., No 133). H AéEn tomoypoeio oyetileton
TPAOTIOTA UE TO avayAvpo Tov €dapovc. 'Etol, pepikéc @opéc m ovvdeon g He
TEPLOYES UE EVTIOVO  YE®OVAYALQPO Umopel vo el ®G OmMOTEAEGUA O OPOG
LEGOKALLATOAOYIOL VO €lval TO KOTAAANAOG Yio TN UEAETN TOV KAHOTOC OPEWVAOV
TEPLOYDV.

AYpOTOTOKMUOTOAOYIKES MEAETEG KO €pevvec umopel vo oyetiCovtal pe

(Lomas et al., 1969):
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e Tov mpocdlopiopd ™G KATOAANAOTNTOS CUYKEKPIUEVMV TOTOBECIHV Yl
NV ovATTTUEN OPIGUEVAOV KOAMEPYEIDV T.Y. AUTELOV, PPOVTMOV, OEVOP®V.

o Tnv emhoyn TV KOAMEPYEIDOV TOV Ot SDGOVY LVYNAES 0TOOOGELS.

e Tnv avayvopion tomobecidv otig onoieg umopel va copfodv Cnuieg kot
BAdPec 610 £001p0G, GTAL PLTA KO 6TOL LD OO TOTOKALOTOAOYIKA OiTLO.

o Tov éheyyo g mBavdTTaG Yoo T AN HETP®V ToL B GLVTEAEGOLV G
Bedtiwon Tov TomokAipaToc.

‘Eva yopokmplotikd g kKApatoloyiog pkpokAipakag gival 1 EUeocn mov
dtvetanr otig petaforés tov coolvyiov palag kot Beppdtmrog, ot omoieg eivan
OamOTEAECUO TNG OAANAETIOpOONG HETAED TOV TOTIK®OV KAMUATIKOV CTOWEI®V oG
TEPLOYNG, TOVL YEMAVAYALPOVL KOl TOV QLUOIKOV WIOTHTOV Tov €0dpovs. H
TomoKAMpOTOAOYio B avayvopicel akoOun Kol PKPNG onuaciog d1opopss, OmmG TIg
ovvOnkeg PETOED YEITOVIKOV TEPLOY®V HE €04pN o€ aypavdmovon Kot APadidv 1
dacmV pe dlapopetikd TOHTO Ko mokvotnta Prdotnong. O Thornthwaite (1954) tévioe
™ OepeMddn onuocio g €OPECNS KAl XAPTOYPAPNONG KTWV YOPOKTHPIGTIKDV TOV
£0GQovg, KaOws Kail ™S KAAVYNS avToD, TOL erNPEALOVY TO 160{DYI0 THS OepuoTnTog
kol e vypooiog. Ilpémer vo, ovumepilnplodv ydptes tne Asvkayeiog (albedo), ¢
POYOTNTOG, THS EOQQIKNG vypaciog, 1 omolo eival 1 KOplo. UETOPANTH, THS
Ocproywpntirins tkavotnag kor aywyyuotyag, k.t.A.» (Thornthwaite, 1954). Ola ovtd
to  otoyela  yopaktmpilovv TOGO eminedeg, 00O KOl OVAYALQES TEPLOYES.
EminpocbHétmg, o1 optlovtioypapikég KMUATIKEG O10POPES Amd TEPLOYN OE TEPLOYN, Ol
omoieg veiotovial oe TOMO- Kol UECO- KMpOKO, TPoEpyovtal amd Tnv VIOPEN
TOTAU®DV, TOUELTNPOV, AMUVOV Kol QLOIKE Omd TG avOpOTIVES dPACTNPLOTNTES
navtog tomov (Wieringa and Lomas, 2000).

Ocov agopd o100V  KMUOTOAOYIKO €COMMGUO KOl OTIC  TEPOUOTIKES
Jwdkaoieg, 1 avayKodtTnTo GYETIKA HE TN XPNoM opydvav Kot T ANym
TOPOTNPNCE®V GTNV KAMUOToAOYio LiKpokAipakag eEapTdTot 0md TOVG GTOYOVG Kot TaL
EPOTNUOTO, TOV KOAEITAL VO OTAVTIOEL 1] EKACTOTE £€pguva. MOVO 01 €pevveg TOL
oxeTilovTol LE TO PIKPOKALLO ATOLTOVV TN YPNOT OPYAVEOV Kol HECHV EMEEEPYUTING,
OV  TOPEYOVY  VYNAOTEPT YOPIKN Kol YPOVIKY OVOALGN Omd OLTH 7OV
YpPNoonoleitor ota. TVMIKA KApotoAoywkd diktva. EmumAéov, mn oavédivon oe

TOTOKAMLOKO OTOLTEL T YVAOOT) TOV OTLOCOUPIK®V dATOPAEEDY, 01 OTOIEG OPIOUEVES
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(QOPEC TPEMEL VO LETPOVTOL QAUECH. € AALEG TEPIMTMOGELS £ivol EMOPKNG 1 EKTIUNON
Tovg and Tapatnpnoelc pakpokAipakag (Wieringa and Lomas, 2000).

‘Evag tpomoc yio va extiunBei n dtakdpovon tov aroteAecpdtov elval vo
emavoAn@Bovv o1 peTpnoel; TV Topotnpnosmv o Kabe tomobecio (kdmoleg
Tomo0ecieg eival EQOSIOCUEVES e TO TTLO OAG otd Ta epevvNTIKG Opyava). Edv udvo
éva onueio petprioemv eivor owbéoo kot dgv vmdpyel diktvo oTAOUDOYV, TOTE O
Babuog g afefordotntag TG avAALoNG KoL TV OTOTEAECUATOV £E0PTATAL OO TNV
eCovuylotikn épevva g Pploypapiog 1 and v vrdpyovca eumepio. Me dmolov
TpOTo Kot av eEacpaiileTar avtn, To péyebog e afePatdotntog mpénet vo opiletan
caQ®¢ og omoladnmote eneénynon tov arotedespdatov (Wieringa and Lomas, 2000).

Amo to avotépm ko pe Paon tov Ilivaxa 3.1, elval katavontd 6tL yia
Oeocalion ov katnyopieg TV LoVOV — KAMPAKOV TOL £(0VV TPOKTIKO EVILLPEPOV
etvan 1 pecokAipaxka kot 1 tonokAipoka. Onmg mpoavagépbnke, n xpovikny KApoKo
TOPOVCIALEL TPOKTIKO EVOLLPEPOV KOl EYEL EQPAPUOYN HOVO OTNV TPOYVAOGCT TOL
kapov. Emmiéov, Omm¢ mpoavapépOnke, ot kaOeTeg KAILOKES TOL YPNOIUOTOIOVVTOL
YL 0yPOKAUATIKEG EQOPUOYES glvan 1 TOTO- Kot 1 péco-. Téhog, 66OV apopd otnv
optlovtia KAipaxa, avtn opileton amd TV £KTOOT TNG TEPLOYNG UEAETNG, TNV EKTAON
TV mopayopeveov (ovov, kadg kot T OdecOTNTA Kol YOPIKN KOTOVOUT TOV
dedopévav. 'Etol Aouwmdv, yu 1 Oeocorio kot AOYy® NG XpNong O00pLeOPIK®V
dedopévav, ol kotnyopieg Tov (OVOV Kal TAA aviKOLV Kupimg ot HECO- Kol TOTO-
KMpoka. H ypnon dedopévov and apotd PeTe®mpoAoykd dikTvo emiyeliov otabumv
Kot AoV dedopévav e popen kavvaBov (grid data) pmopei va vrodnidver v
V10BETNON HOKPOKAMUOKOGS, OU®G AOY® TNG LYNANG Y®PIKNS d10popoTToinong ard to
d0pLPOPIKE dedOUEVA KOl TNG TATPOVS KAALYNG TOV QLTA TAPEYOLV, OVTH 1) KAILOKOL

d¢ umopel va yopaktnpilet Tig teAkés (dvec.

3.2 Aypoxhpoartikoi deikteg Kol pédooor

Ta pAuato mov axkoAovBodvior katd Vv aypokApatikn Cmvomoinon
KaAlepyewdv elvar mepinov otabepd. H oepd ko o tpoémog mov kabopilovton
VROKEWVTOL GTNV KPIGT TOV EPEVVNTY KAl OTIC AVAYKES TNG ekdoTtote aviivong. 'Etot,
o1 TEXVIKES Kot o1 HEH0dOL oV £PaPUOLOVTAL Y10 TOV TPOGOOPICUO TV {OVAOV ivol
TOALEG Kot e€apT@vtan amd o dedopéva mov eivar dabéoipa, to Pabud axpifetag g

avaivong (adénon TV TopapéTpov odnyel ce moAvmAoko, OAAG TO okpPPn
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AmOTEAEGUATO) KOl TNV TEPPOALOVIIKY] GUVIGTMOGCO, TOL omotteiton yuo. vo. dobei
peyaAvtepo Papog, avaroya pe T avaykeg g KaOe meproyne. Emiong, ot pébodor
avtol umopoHv va mpocdlopicovv to mEPPAAAOV avamTuéng (oG KaAMEPYELNG, gite
and poveg tovg eite ovvovacpéveg peta&d tovg (Carter and Saariko, 1996). Xt
ouvéyela ovorvovtal d1dpopeg LEBodOL Kat TEYVIKEG arypokMUATIKNG (wVvomoinomng.

[ToAAég @opég 0 Opoc OLVOUIKO KOAAMEPYEWS YPNOOTOLEITOL Yoo Vol
oLUTEPIAGPEL 6DO CUVIOTMOEG TG TapaymyNG Tov Kailepyeuwy (Carter and Saariko,
1996):

1. Tnv tomikn KataAANAGTNTA Y10 TV EKAGTOTE KAAMEPYELD.

2. Ty mapoayoywdTnTa.

To kprtiplo. oL ¥PNGIUOTOIOVVTAL YO VO TEPLYPAWYOLV TNV KATOAANAOTNTO
TOV KOAAEPYELOV oG TePLoyng tvor cuvnbmg amhol aypoxipatikol dgikteg, moOv
yopoaktnpilovv to TEPIPAAAOV aVATTVENG oG KOAAEPYELNS, €lTE A POVOL TOVG gite
ovvdvacpévol peta&d toug (m.y. 0 cLVOVUCUOS TEPIPAALOVTIKGOV TAPAYOVI®V, OTMOG
T0 KAMpo, ot tHmol €80p®V Kot N POTOTEPiI0d0oc). Ot Kpiolues TWEG evOg eIkt
YPNOLOTOLOVVTOL Y10l VO TPOGOOPIGOLV TIG EAAYIOTES AMOALTGELS Y10 TNV AVATTUEN 1)
éotm v emPioon tov kodlhepyeidv (Carter and Saariko, 1996).

Ot deikteg avtol cuvdvdlovtal He TIC OMAITACES TOV PACIKOV KOt VYNANG
OLKOVOUIKT|G ONUOGI0G KAAMEPYEIDV, DGTE VO, OPLGTOVV Ol AYPOKAUOTIKES LDOVES TOV
elval KOTAAANAEG YO GULYKEKPIUEVEG KOAMEPYEIEC 1) TOLAG(IOTOV YO OMAOES
KOAAMEPYELDV, TOV OTOIMV Ol ATOTHGELS OPLOLALOVV.

Ov mepiocdtepeg pébodor €yovv epappootel pe T ¥pnon ocvpupatikdv
(emiyeiov) dedopévov, Kupimg amd HeTemPOAOYIKODS 6TabprovS, odnydvToag £161 68
opw acoer], Tov omoimv 1 akpifela eCaptdron omd T péBodo mapepPoing mov
ypnoworomdnke. To mpoPAinua avtd umopei va emAvbel pe ™ xpnom 60pLEOPIK®OY
dedopévmv, To omoio TapPEYoVV TANPY YOPIKN KAALYN TG TEPLOYNS MEAETNG, ME
OMOTEAEGLLO. VO TTOPEVYETAL OTOLOONTOTE QOPLOTIO 1 ALGAPELD GE OTL AUPOPA GTOL OPLOL

HETOED TOV d1apOpV {OVOV.

3.2.1 Ocpuixés omoutnoels v KOAMEPYELDV

O Kup1otepeg mep1Parloviikéc ouvOkes mov Kabopilovv v avamtuén pHog
KoAEpyelog eivar 1 Bepuokpacio kot 1 ewtomepiodog (Aavardtog, 2007). H

amotiunon tov Ogpuikdv  mOpwv  eivor  omapaitnn  otov  Kabopiopd NG
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KOTOAANAOTNTOG LOG TEPLOYNG YO YEWPYIKY TOPOUy®YN, KaB®G Kot Yoo TV €0peo
TOV KOAAEPYELDY TOV UITOPOVV VoL KOAAMEPYNOOVV GE LTIV EMLYEIPTCLUKA.

H yvdon tov Bepuikdv omaitnoemv GUVEIGPEPEL GTOV ATOKAEIGUO TEPLOYDV
mov givar axatdAnies (Woypéc) vy yempywég dpactmpromeeg (Thomas, 1992). O
Bepukég amoutnoelg oyetiCovior 160 pe v Ymapén g emBountng Beppokpaciog
ywo. v emtvy Praommon (edtpope), 060 Kot pe TV OVATTLEN TG EKAOCTOTE
kaAAiépyetag (Nishiyima, 1976; Doorenbos ko Kassam, 1986; Aavaidroc, 2007).

Mepwd outd 1| mowidieg ypetdlovtor v emidpacn YOUNAOV BEPLOKPOCIDV
vy Vv évapén ™g avBogopiog, 0TS Yo TAPASEYH TO YEWWEPIVE GLINPd, Kot TO
eowopevo ovtd egivar yvootd og eapwvomoinor (vernalization 7 jarowization).
[Teproyéc pe oxetikd vymAég Bepuokpacies, KaTd TN SIUPKED EKEIVNG TNG TEPLOOOV,
TPENEL VO, AmOPELYOOVV. AVTO OeV 1GYVEL Yol TIG EAPVEG KOAMEPYEIEG OE EVKPATAL
KMpoto M TpomikéG Quteleg, mOL Oev EYOLV  OVAYKN OO TETOLEG YOUNAES
Beppokpoocieg yio v évapén g avBoeopiog (Aavardrtoc, 2007). Xtov EAAadikod
YDOPO 01 TEPIGGOTEPES E0PIVES KaAMEPYELeC amartovv 10 pe 12°C yio to apyikd 6Tddo
¢ eKPAGoTNONG Kot TV évapén g avdmtuéng tovs. 'Etot Aowtdv, ot meployég 0mov
N péon unviaio Beppokpacio oty apyn ™S PAACTIKNAG TEPLOSOL elvarl KAT® Ao
avTég TIG TIHEG, Ba mpémel va BewpnBohv akaTAAANAES Y100 TNV KOAMEPYELD EQPIVDV
TOWKIMOV.

‘Eva peydrio €0poc aypoKALOTIKOV OEIKTMOV Kol LETEMPOLOYIKADV TOPAUETPOV
&xel ypnowomomBel maykooping yioo tov mpocsdopiopd tev Oepuikedv mopwv. Ot
KUPLOTEPOL KOl TTLO EVPEMS YPNCUYLOTOLOVEVOL OO OVTOVG AVAPEPOVTOL GTT| GUVEYELXL.

1. ®epuopovadec (Degree Days, DD; Growing Degree Days, GDD; Heat
Units, HU) (Carter and Saariko, 1996; Shen et al., 2005). Kotd koavova, n mepiodog
oo T0 QUTPOUA HEYPL TNV avBoopia pog KOAAEPYELNG EMGTEVIETAL GO TNV LYNAN
Oeppoxpoacio (Aavordrog, 2007). Avtd mapovoidletor oto oyfuo 3.1, yio évav
apOud KAAMEPYELDVY, TOV PEYAADVOLY GE dLopopeTIKES (oTobepéc) Bepuokpaoies. To
OYNUO TOV KOUTLA®V Tov cuoyetilovv T OBegpuokpocio agpa pe tov aplBpd tov
nuepdv yoo avinon (oyqua 3.1), deiyver 6t vadpyel €va otabepd ywvouevo TV
nuep®V Kol g Beppokpacioc. Avtd to ywopevo elvar m Ogpuikn povado kot
ex@paletar oe Padpo-nuépeg (CC-days). Or GDD vroroyilovtot o t0 4Opoisua Tmv
HECOV OEPLOKPUCIOV EKEIVOV TV MUEPDV TTOV £Y0LV PEON Muepnolo Bepprokpacio

vynAdtepn amnd plo kpiown T katoeAiov, €dwn ywo kdBe koriEpyeswa. Ot
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Oepuropovades, ©¢ oypoKAMUOTIKOG OglKTNG, TAPOLGLALOVTOL OVOALTIKG OTNV

avamtuén ™c peBodoroyiag g aypokApaTikng {mvomoinong.

days to anthesis{d)
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! ! !
8] 10 20 30

temperature {°C)
Xype 3.1 H enidpaon g Beppokpaciog 6to PRKOS TG TEPLOSOV OO TO GUTPMLLOL
gmg v avbopopio dlapopwv kaAlepyeidv. (o) cikain, (o) cutdapt, (A)

hvapt, (0) kedapmokt, (X) eacoit (Aavardrog, 2007).

2. Dotobeppukn povada (Photothermal Unit , PTU). Q¢ potobeppuxn povada
opiletar t0 GOpolcUa TOV YWVOUEVOV TOV POV NG NUEPAS el TG Beprokpacieg
emive omd pio T kotoeiiov. O polog g eotobepuikng povadag etvor
OTUOVTIKOC YL S1apopa. ovoAroYIKa otade (pOtpopa, avboeopia, Kapmopopia),
KaBMG Kol Yo TN YEVIKOTEPT OAOKANP®OT ToL Proloytkov KOkAov kdbe @utov. H
T KotoeAiov elvar cuykekpévn yio KaBe koAApyelo. Zovhing T mov
ypnoonoleital yuo Ti¢ eapvég kaAlépyeteg ivar 10°C (Dalezios and Zarpas, 1995
kot 1996, Dalezios et al., 2002, Migdakos and Gemtos, 1998) .

3. Olkn evepyn Oepuoxpacio (Total Active Temperature, TAT). Eivail 1o
dBpoopa tov pécwv nuepnciov Beppokpacidv yuo pio tepiodo pe PEGES NUEPT|OLES

Oeppoxpoocicg vyniotepeg omd 10°C. O deiktng éxet ypnowonomdei o ueydro Badud
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omv mpony Zofietiky ‘Evoon yw yevikny (6t ovyKekpluévomv KaAMEPYELDV)
aypoxiuatikn (ovoroinon (Chirkov, 1979).

4. Olkn amotedecpatikny Oeppokpacio (Total Effective Temperature, TET).
H TET opiletor og to dOpoicpa tov pécmv nuepnoiov Beppokpocidv mov eival
VyNAOTEPEG amd To Proroykd pndév, dniadr| t Beppokpacio otnv omoia apyiletl M
avénon Katl avaTTLEN TOV PLTOV. XTNV o0VGia, 0 deiktng eivor avdioyog tov DD kou
&xel ypnowomomBel yio ™ {wvomoinon GLYKEKPIUEVOV KOAMEPYELDV GTNV TPONV
Yopetikn ‘Evoon (Chirkov, 1979).

5. Kvpieg (1 Baoikng onuaciog) Oeppokpacieg (Cardinal Temperatures, CTs).
Tpeig Beppokpacieg edapovg Exovv avayvopiodet kot stvar {oTikng onuaciog yo tnv
avamtuén kal avénon Tov euTOV. AVTéC o1 Bepuokpacies, ol omoieg ovopdlovton Kot
kopra onpeio (cardinal points), eivar pio eldyiot Beppokpocio kdT® omd ™V omoio
d¢ ovvteleiton avénom, pio Péltiotn Oepuokpoacio oty omoia Toapatnpeiton
peylotonoinon tov pvbupov avénong kot pio péyomn Oeppokpacio mveo amd TV
onoia 1 avénon otopatd (Mavi and Tupper, 2004).

6. Amotehecpatikn vuktobeppokpaocio (Nyctotemperature, Tn). O deiktng
vroAoyileton amd To ABpoicpa TG eAAyIoTNG Nuepotag Bepuokpaciog kot tov 25%
™G TWNG TOL MuePNooLv  Bepuokpactakovd  gupovs. H o mapduetpoc ot
aviwkotontpiler  éupeco  pla  péon  Oeppokpoacio  katd TN SWUPKEW  TOL
EIKOCLTETPADPOV, OMOL EMIKPOTOVV ocvvOnkeg EAAElYNG N HEIOUEVNG MMOKNG
axtwvoPoliag (Dalezios et al., 2002; Tlavetomoviov, 1998).

7. Amoteheopatiky ewtobeppoxpacio (Phototemperature, Tp). O deikng
vroroyiletan amd v aaipeon tov 25% tov nuepnoiov Beppokpaciokol 0povg ard
™ péylom nuepnota Beppokpacio. H mapdperpog avty avikoatontpilel éppeca pio
péon Beppokpoacio Katd tn dbpkela g NUEPAS, OOV VIAPYEL NAOKY| aKTVOBoAia
(Dalezios et al., 2002; Tlavetomoviov, 1998).

8. Apyn ko téhog ¢ Practikng meptddov (Start of Growing Season, SGS kat
End of Growing Season, EGS) (Shen et al., 2005). H SGS &ivat n mpdt nuépa Tov
xpOVOL, OOV Yl TEVTE GLVEXOUEVEG NMUEPEG M HéoT muepnowa Bepuokpacio givan
VYNAOTEPN Oomd pio Kpioun T KOTOEAIOV, Tov &ivol GUYKEKPLUEVT Yo KAOE
KoAAEpyYEl 1 Yy opdodeg koAlepyewwv. o mapdderypo, ommv EAAGSo m T
KatoeMov Yo TIC meplocdTepeg capvég kKaAMépysiec eivar 10°C, agov 1o
TEPLOCOTEPO. €10M €QPIVOV KAAMEPYEDV Omoutovv avtiv T Beppokpacio yo va

apyicovv va avarntocoovtol (Dalezios and Zarpas, 1995 kot 1996, Dalezios et al.,
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2002, Migdakos and Gemtos, 1998). H EGS e&ivar  mpodt pépa, cvvibmg, tov
eOwortdpov Omov M péon muepnow Oeppokpacio eivar kbt omd plo TN
katoeAiov. ITéAL, 1 cuvnONg TN KoToeAiov yia Tov EAAadikd ydpo etvor 10°C.

9. Awdpkelon ¢ Prootikng mepiodov (Length of Growing Season, LGS)
(Carter and Saariko, 1996; Shen et al., 2005). H LGS opiletoan ¢ 0 aptOpog tov
nuepov peta&d g SGS ko g EGS. O deiktng ypnotponoteiton yioo Tnv €0peom
TEPLOYDV, OOV GLYKEKPIUEVEG KAAMEPYELEG LTOPOVV VO OAOKANPDOGOVY TO PloA0YIKO
TOVG KUKAO.

10. Twég Oepuoxpaciog. Ov Tipég ™G OepUoKPACIOG YO GUYKEKPIUEVES
TEPLOOOVG AMOTEAOVV TTOAAEG POPEG TEPLOPIOTIKO TTAPAYOVTA Y10 TNV AVATTUEN L0
KaAAEpyelG M avtifeto mpocdopilovy TV KATOAANAOTNTO CLTHG OE o TEPLOYN.
[Mopadeiypato amotehovv 0 HEGOS OPOG TOV ATOAVTOV TIUAOV TNG ETNCLOG EAAYIGTNG
Bepurokpaciog, o omoiog yapoktnpilelt T SPpYWOTNTO TOVL YEWDVA, 1| HECT MUEPTOLA
Bepuokpocio tov Beppotepov kar yoypdtepov unva (Chirkov, 1979), to nuepnoto
Bepuokpootaxd gvpog (Daily Temperature Range, DTR) 1 o Ogpuokpaciakd £6pog
Kot ™ Praoctikn mepiodo (Growing Temperature Range, GTR) (Primault, 1979;
Tsiros et al., 2009).

3.2.2 Armoutnoeis oe vepo

Onwg mpoavagépbnke, n mopoyn vepod Kol 1 ETAPKELEL TOL Yo THV KAALYM
TOV OVOYKOV TOV KOAAEPYEUDY AMOTEAEL piol TOAD OMUAVTIKY] CUVICTAOGCO KOTO TOV
ELEYYO NG KATOAANAOTNTOG TV KOAMEPYEIDV GE pia meployn. EmmAéov, 1 katavoun
aLTAG, KOTA TN Olpkeln NG PAACTIKNG TEPLOOOV, OmOTEAEL TOAD OTMUOVTIKN
TAnpoeopia, KaOOS To EALEUO 1] 1) TEPIGTELNL VOATOG EXEL OLOPOPETIKEG EMMTMOCELS
KOTA TN OPKEL TNG OVATTLUENG OGS KOAMEPYELNS, OVAAOYQ LE TO (OLVOAOYIKO
o1dd10 o010 omoio avth Ppicketan (Thomas, 1992). ‘Etot Aowrdv, sival amoapaitntog o
YOPOUKTNPIGUOC TOV VOOUTIKOV TOP®MV KOl TOV GLVONKOV vYpaciag HoG TEPLOYNg oe
oXE0N LLE TIC OTOLTNOELS GE VEPO TV KAAAEPYELDV.

‘Eva peydio €0poc aypOKMUOTIKOV OEIKTMOV, HETEMPOAOYIK®V TOPOUETPOV
Kol pebodoroylimv €xel ypnoipomondel mOYKOGHMOE Yoo TOV TPOCIOPICUO TMV
VOaTIKOV TOpvV 1 ¢ Obeciudtrag Vdatog. Ot KLPOTEPOL KOl MO EVPEMG

YPNOLOTOLOVUEVOL ATTO ALTOVS AVOPEPOVTAL GTT] GUVEXELO.
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1. Acikmg &npomrtag (Aridity index, Al). O deiktng vmoloyileton amd To
TNMKO TOV HEGOVL €TNGLOL VYOUG PPoyNG TPOG TO UEGO ETNGLO VYOG TNG OLVNTIKNG
eCatpoodiamvong. O Al ypnolomoteitor yioo 1OV TPOGOIOPIGUO NG KALUOTIKNG
Enpomrog (UNESCO, 1979) kau g emdpkelog Tomv Ppoyontdoemv  oTny
KOVOTIOIN G TOV avoyK®V 6€ vepd TV Kodlepyeidv (Badini et al., 1997).

2. Agiktng véotikng katamdvnong kardiépyswog (Crop Water Stress Index,
CWSI). O CWSI opileton mg o Adyog e mpayuatikng séatuicodiomvong (ETa) mpog
™m dvvntikn eotpocodianvon (ETp) xatd ™ didpkelo g Practikng mepiodov. H
ETa avtitpoconevel 10 m060 030T0C TOV SOTVEETOL GO TNV KAAMEPYELD KOL TTOV
eCatpiletror amd v edaekn emedveln. Onwg mpoavaeeépdnke, n ETp eivar 10 mocod
voatog mov o dramvéovtav amd TV kKaAAEpyela Kot Ba eEatulodTov and 10 £6apoc,
eqv dev vnpye TePLoPIoUOS 6To drabécipo Howp. Katm and nepropiotikég cuvOnKec,
660V agopd otn dabecipudtnta o€ vepd, T0 EAAEUpI umopet va givol TOG0 avoTnpod
®ote va mpokAnbel 1 amotvyion cvykoudov (ETa kovid oto pundév) ko £tol m
avaroyio yiveton mohd pikpn. O deiktng CWSI avtimpocwnedel v andkpion tov
KOAMEPYELDV OTIC TEPPAALOVTIKEG GLVONKES, AopBavovTag vVIOYN TOV TUTO EGG.POVS
Kot v Kopkr petaPfintomra (Badini et al., 1997). Mnopei vo Oswpnbei g o
delkInNg mOv EVOOUATOVEL OAOVLG TOLG TOPAYOVIEC TOL £YOLV EMMTMOELS OTN
dwbeoyotnTa. HOOTOG Yoo TV avarTLEN TOV KoAAEPYEI®V (VOATOY®PNTIKOTNTA,
edaporoyikd Pabog, amoppon, k.Am.). Me Pdon tov CWSI dakpivovior oktd
Kotnyopieg mov kvpoaivovtor ord 0 (mohd vymAn véotikn katamdvnon) g 0,9 (modd
YOUMAN VOATIKY KOTOTOVION).

3. Aegiktnc eleippatog voatog (Water Deficit Index, WDI). O WDI
avantoynke amd tovg Moran et al. (1994) ko ypnoyomotel T S10popd HeTOED NG
Bepuokpaciog eddpovg Kot g Beppokpaciog aépa, o€ cvuvovacud pHe Eva deiktn
BAdoTNONG, Y100 VO EKTIUNAGEL T GXETIKN VYPUCLOKT| KOTAGTACT TOL aypov. O deiktng
avantoyOnke ywoo vo dmcel Abon otov meplopiopd tov CWSI, mov éykertoan oto
veyovog 6t o CWSI mpoimoBéter v mAnpn kdivym Ttov €0dpovg amd v
KoAépyeto (Moran et al., 1994 kou 1997). Otav 1 edagpokdAvyn dev givar TAnpng, 1
HETPNON NG EMPAVEKNG Oeppokpociog pmopel vo 0dnynoer o€ AavOocuéveg
EKTIUNGCELS TNG VOUTIKNG KaTtomdvnong, apov 1 Beppokpacio Tov Enpod £ddpovg eivar

TOAD PEYOADTEPT OTO TNV TOV AP
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4. Agixtmg Enpoémrtog tov Budyko. O deiktng vmoAoyiletor amd to Adyo Tov
wolvyiov  axtivoBoMag  mpog v emole  abpowotik)  Ppoyxdmteon,
TOAMOTAOCIAGHEVOC LE T AavOavovoa Oeppotnta e&dtong (Chirkov, 1979).

5. O vdpobeppicdc cvvtereotng tov Selyaninov (Selyaninov Hydrothermal
Coefficient, HTC). O HTC vrmoloyiletar amd to0 Adyo Tov afpoloTikod VETOV piog
ovyKekpuévng teplodov mtpoc v TAT ¢ idog ypovikng meprodov (Chirkov, 1979).

6. IlapaxorovBnon tov voatikov 1colvyiov. H moapaxorovdnon tov
petafolmv Tov vduTKoD olvyiov KaTd TN ddpkela TG PAACTIKNG TEPLOOOL Umopel
Vo 0DGEL OTUOVTIKA oToyeia, To omoia dev eitvat duvatdv va AneBodv vtdyn 6tav 10
OUTIKO 16000Y10 ££€TALETON GTO TEAOG TNG TEPLOOOVL. ZVVOMC, Ol AMAITNGELS GE VEPD
Slpépouvv KoTd TN dapKewn TG avamTuEng pog kKaAlépyelag. 'Etot, avdloya pe to
OTAd0 aVATTVENG, TOAAL QULTA £XOVV OLPOPETIKES AVAYKES GE VEPO. L& ATES TIG
TEPIMTMOGELS OEV APKEL 1) YVADOGT TOV VOATIKOV 160LVuYIov 6TV apyn Kol 6TO TEAOG TNG
BAaoTIKNG TEPLOJOV, OAAL amoUTEITOL EMTAEOV O VTOAOYIGUOG Ve UMvaL 1] aKOHOL KO
v OEKONLLEPO.

7. Abpootikr] Bpoydmtwon (Cumulative Rainfall, CR). O deiktng extipd ta
amoBépata g £00QIKNG VYPAGIag Kot KPivel TNV Topeio TV KOAMEPYELDV, KOOMDG
KOl T ETUEPOVS Parvoroyikd otddid tovg (Dalezios et al., 2002; Bampzelis et al.,
2006). Ymoloyiletar, cuvfmc, o aBpOIoTIKES TIMEG NUEPAS, OEKONUEP®VY, UNVOV,
BAaoTIKNG TTEPLOOOV 1 KOl OLOKANP®V VOPOLOYIKADV ETOV, AVAAOYA LE TIC OVAYKES TNG
epapuoyng kot t dwbecpomta tov dedopévov. Oco mo pikpd eivar to ypovikd
fpo. vToAoyIoHOV, TOGO MO OVOAVTIKA TOPOLGLALETAL 1 XPOVIKY] KOTOVOUN TOV
Bpoyomtdcewv.

8. ABpotoua apBpod Enpmv nuepdv (Crop-drying Days, CD). Q¢ dabpotoua
apBpov Enpav nuepmdv opiletal o aplBuodg TV NUEPOV, KOTA TIS OTOlEG N NUEPNOLOL
Bpoyomtwon eivan ion M KAt® amd o KPiown Tun KoTOEAoL. Xvvnelg TYég
KatoeAiov givar n Ty 5 yidootd (mm) kot n tiw 10 mm (Dalezios et al., 2002;
Bampzelis et al., 2006; T avetomoviov, 1998; Ztapatomrodrov, 1996).

[Ipémer va. onuetwBel 0t M emroyn g peboddov ywoo v extipmon twv
ATOTCE®V GE VEPO KOL TOV GLVONKAOV VYPUGIog TOL ETKPATOLV GE pio TEPLOYN,
e€aptdror amd TIg KMUOTIKEG cLVONKES, TO YPOVIKO PN avdAvong Kot TV €KTaom

™G VO PEAETN TEPLOYNG.
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3.2.3 Hhiaxn oxtivofolio

Méyxpt mpdtvog, m mhokn evépyew O Aappdvovtav  vmoéym  OTIG
aypokApatikés (wvomomoels. Amd ta péca tng oekaetiog tov 70, omv mponv
YoBetikn ‘Evoon, Eexivinoe m onuovpyios aypoKAILATIK®OV OOYPOUUATOV Yo TNV
EVoOUATOON TG emToouvieTikd evepyng axtivoPBoliag (Photosynthetically Active
Radiation, PAR) g Blactikig mepiodov oe (wvomomoelg (Chirkov, 1979). Mia
dekoetio apydTepa, TAPAUETPOL TOL OxeTICOVIOL HE TNV MAKY OoKTVOPoAla
evoopot®voviol ot (mvomoinon ovykekpipuévav kailepyelidv (koloumoxt, pol,
eacoMo K.4.).

Yfuepa, TOAAG HOVTEAD OVATTUENG KOAAEPYEDV KOL EKTIUNONG  TOL
duvapkol mapoaywynsg Paciovior otnv nAwoxn oktvoforio. Ta poviéda avtd
Bacifovior oto YeYOVOS OTL O TPAyHATIKOG puOuodg avénomng TV KAAMEPYEIDV
eCaptdror Kupimg amd mepParioviikés cuvOnkeg, OT®MG 1 NAOKT akTivoBoAia Kot M
Bepurokpacia, n dwbecdTnTo VEpoL Ko Bpentikdv, N avarntvén Gilaviov, exbpov
Kot oo0eveldv Katé T SldpKeln TG KOAMEPYNTIKNG TePLOdoy, KAT. (AoavaAdrtog,
2007). 'Etot, ot puébodor mov mpocdiopilovy v enidpacn ¢ NMoKNG aktivoforiog
oV adénon Kol ovATTLEN TOV  KOAAEPYEW®V  glval  omapoitntol Yoo TOV
TPOGIOPICUO TNG KATOAANAOTNTOS KOl TNG TOPOYMYIKOTNTOS HOG KOAMEPYEWNG OFE
pio ovykekpyévn meployn. [opokdto avaeépovtor deikTeg Kot TOUPAUETPOL TOV
oyetiCovtot e TNV NAloKn axtivofoAia.

1. ®dortomepiodos. T pepikég KoAMEPYElEG M| TOWKIMEG, M emidpaon G
Bepuokpoocioag oto pvOud avamtvéng petofdiietor omd to URKog TG Muépoc (1
opBotEPE 0o TO PNKog TG VokTaGg). H emidpaon avth KaAEitol «p®TOTEPIOSGUOCH
(photoperiodism). Ocov a@opd 610 UNYOVIGUO GVTO, TO. QLTA JOKPIVOVTAL GTIG
TapaKaT® Tpelg katnyopieg (Aavarirog, 2007):

e (uTh ovdétepng nuépag (day-neutral), tov onoiwv o pLOUOS avanTLENG

glvarl aveaptnTog Tov UNKOVG TNG NUEPOCS,
e (Ut pakpac nuépag (long day), ota omoio 1 GvBion mTpokaAeitan amd TV
Omopén pokpmv NUEPOV (Kot ETOUEVOC PPoyEmV VOKTMOV) Kot

e @utd Ppayeiog nuépag (short day), ota onoia n Gvbion mpokodeitol amd
v Vapén Ppoyéov nuepdv (Kot ETOUEVOS LOKPOV VOKTOV).

H avtidopaon tov @utov oto pnkog g muépag umopel vo amoteAéoet

OTUOVTIKO YOPOKTNPLOTIKO OTAV Lo Kovoupylo, KOAALEPYELo 1| TotkiAio, dokipudleTon
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YO TPAOTN GOPA GE UK TEPLOYN, OKOUO Kol av 1 7ePLoyn avty Ppioketal og
TOPATANGLO YE@YPOPIKO TAATOG LE OVTO TNG TEPLOYNG TPOEAEVONS TOV PVTOV, AOY®
Y. OLPOPETIKNG TEPLOOOV AVATTLENG, TOL OPEIAETAL GE SLOPOPETIKT KOTAVOUN TOV
Bpoyomtdoewv k.T.A. (Aavardtog, 2007).

2. Kobopn aktwvoPforio (Net Radiation, Ry). H yvédon g daxvpovong mg
kaBopng axtivoPorag Kotéxel ONUOVIIKO POAO OTNV KAWOTOAOYiOL Kol OTNV
aypovouia. H yvoon g elvar aroapaitmtn epocov 6Aeg ot TupPddelg aviaAloyEg
oV EMEAvELL TG YNG eAéyyovtal and t0 16olvylo ™G kobaprg oaktivoPoAiog
(Hurtado and Sobrino, 2001). Xto guowo mepipdirov, n e€atpicodiamvon cuvoéeTat
apeca pe v Kabapn aktvoforio pEc® Tov gvepyElnkoD 16oLuyiov GTNV EMPAVELL
mge yne.

3. IIpoonintovoa olkn axtwoPoiio. H mpoomintovca oAkn axtivofoiio
e€aptdtot amd TV OMK1 oKTIVOBoAI0 6€ TANPMG VEQEAN NUEPD KOL TO TOCOGTO TNG
NUEPAG TOL O ovpavog elval vepookemng. Edav dev eivanr dwabéoipa dedopéva
veEQOKAALYNC, xpnopomoteitar o Adyog N/N, Tov ®pdv Tpayuatikng nAtopavetag (N)
TPOG TG dPeg péytotg ddpketac nAoeavetag (N) (Aavordarog, 2007). H eioepydpevn
OAIKN axTvoPoAia, KaBdG Kot 1 HEYIoTn S1ApPKEL NAMOPAVELNG, OG GLVAPTNOT TOV
YEQYPOAPIKOL TAATOVG Kot TNG NUEPAS Tov £Tovg divovtar otov [Tivaxa 3.2.

4. PAR. H PAR oamoppopdtor amd ™ YA®POoEOAAN TV QOAA®V L10g
KOAMEPYELOG KO Ypnoipomoteitor Yo v avaymyr tov CO2, avikel 610 opatd edoua
(400-700 nm) xor avrmpocwnevel mwepi o 50% TG OAIKNG TPOCTIMTOVGOG
axtvoPoAiog.

5. Agikteg PAaotmong. Ot deikteg PAdotnong mapéyovv pio £voein tov
ocuvOnKdV PAGoTNONG HECH TNG CUYKPIONS TV TILAOV OVOKAUGTIKOTNTOS GTO KOVTIVO
VEPLOPO Kol 6TO €pLOPO TUNUO TOL QEACUATOS. XLVNO®G, Yivetar yprom TNg
Spopag 1 Tov AGYoL TV 000 AVOTEP® TUNUATOV, OU®MG GE OAEG TIG TEPIMTMOGELS
VYNAEC TIEG vodnAdvouy v vmapén Practong (Ray, 1994). O mo yvwotog Kot
EVPEMC YPNOLOTOIOVUEVOG OeikTNG €lval 0 OelkTNG PAAOTNONG KOVOVIKOTOMUEVIC

dwapopag (Normalized Difference Vegetation Index, NDVI).
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Mivakeg 3.2: (o) OAky aktvoBorio, TOTRAD (10° J m? d™Y) yio tomuery avépen

nuépa kar (B) péyot ddpketo nhogdaveiag (h), ®g cuvaptTon TOL YEMYPAPIKOD

TAGTOVG Ko TG NUEPAS Tov £Tovg (Aavardtog, 2007).

Hupepounvieg 15 | 15 | 15| 15| 15| 15| 15| 15| 15| 15| 15| 15
B. Hwopaipo | Iav | Pef [Map |Anp |Mw |lovv |[Iovh | Avy | Zenr | Oxt | Nog | Agk
N Huogaipo 15,3 [Avy | Zen [Oxr [Noe | Aex | lav | ®eB [Map |Anp [Ménc|lovv
Teoyp. TAATOC (o) TOTRAD (10°J m?d™)
0° 28,00 29,44 (30,32 [29,90 28,52 (27,54 |27,94 29,36 (30,34 |29,88 (28,46 27,54
10° 24,34 26,88 (29,34 [30,86 (30,96 (30,68 [30,82 (31,02 (30,18 [27,90 25,10 (23,60
20° 20,00 22,46 (27,36 [30,76 (32,44 (32,92 [32,76 (31,68 (28,96 [24,98 [21,00 (19,06
30° 15,18 19,30 [24,42 29,62 (32,90 (34,24 (33,74 (31,28 (26,74 [21,34 16,34 (14,10
40° 10,12 14,60 [20,64 27,48 32,36 |34,58 33,72 29,86 (23,60 |16,80 {11,34 | 9,00
50° 5,22 | 9,60 (16,14 24,40 30,88 (34,02 [32,82 27,50 (19,60 |11,92 | 6,38 | 4,22
60° 1,22 | 4,68 |11,16 20,50 (28,62 [32,86 (31,20 (24,30 |14,94 | 6,84 | 2,00 | 0,64
(B) Méywotn drapkera nhogaverog (h)
0° 1211121 12,1121 (121 |12,1|12,1|121|12,1| 121|121 | 121
10° 11,7 | 11,8 | 12,0 | 12,4 | 125 | 12,7 | 12,7 | 125 | 12,2 | 11,9 | 11,7 | 115
20° 1111115120126 | 13,1 | 13,3 | 13,2 | 12,9 | 12,3 | 11,7 | 11,3 | 11,0
30° 104 | 11,2 |1 119|129 | 136 | 140 13,9 | 13,3 | 124 | 11,5 | 10,8 | 10,3
40° 99|10,7 118|133 | 143|149 147|139 |125|112|10,1| 95
50° 9,2|10,2|11,6 | 138|153 |16,2| 159|146 | 126|109 | 93| 83
60° 75| 92|114|146|17,0|185|18,0|159|129|103| 7,2| 64

3.2.4  Axpoio parvouevo. - lepifolioviixot kivovvor

Onwg mpoavapepdnke, katd v aypokApotiky (ovomoinon mpénet va Aneoet

voyn N mhavotnTo TG EUPAVIONG OKpoi®V  QOVOpEVMY, OGOV apoOpa OTN

Bpoyoémtmon kou otn Oeppokpacio (Pereira, 1982). IMepoyég pe vynin cvyvotta

EMAVELPAVIONC TETOI®V QUIVOUEVOV TPETEL VO ATOKAEIGTOVV YOl YEMPYIKT YPNON N

va emieyBolv o avtég KoAAlepyovpeva €idn 1 Tokidieg mov mapovctdlovy avénuévn

avToy1 6€ TE€T010V €100VG Katamovinoels. Ta @atvopeva mov Tapovstdlovy evolapEépov

elvar ) Enpacio, ot TANUPOPES, 0 TAYETOG Kol TO YAAALL.
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Enpacio

Etvon yeyovog 0t1 n Enpacia givar éva akpoio mepBailoviikd @ovOUEVO LE
SLAPOPEG LOPPEG, AVAAOYO LE TNV TOPAUETPO LE TNV OTol0 EKPPALETOL KOl aVAAOYQL
pue to KAipa g mepoyng mov avapépetat. Ovolaotikd, T KpIoHo enimedo g
petafintng pe v omoia ek@paletal n Enpocio dSaPépel and mEPLOYN O TEPLOYN
(Toaxipng, 1995).

H &npaocia, oe avtiBeon pe dAdo axpaio yeyovota, OTmG ol TANUUOPES, TO
YoAalt KA., £€xet ovvnBog peydAn ypovikn owdpkew. Elvar évag  @uokdg
TePPaALOVTIKOG KIVOLVOC oL eUPaVI(ETOL OYEdOV GE OAEG TIG VTOTPOTIKEG KO
TPOTIKEG TEPLOYES TOL KOGHOL KOl €YEl MG OMOTEAEGHO TNV vrofaduion Ttov
TEPPAAALOVTOC KOt OIKOVOUIKEG amdAetles. Eivar éva gavopevo mov eEglicoetan apyd,
dev &xel capn apyn ovte TEAOG, evd eivar e&opeTikd GVGKOAO VO TPOGIOPIGTEL TO
note pio Enpn mepiodog amoPaiver oe Enpacion 1 mwote pio dpueion Enpaocio
uetotpénetal o€ okpaio (Mavi and Tupper, 2004). Enedr eelicoetarl apyd, givat
MYOTEPO OPOLOTIKN AT TIC VITOAOINES PLGIKEC KATOOGTPOPES, AAAL Ol EMMTMOGELS TNG
etvan exteTopéveg Kot peyolutepng dwdpketas. Ildoyet and capr| kot omdAvTo opiGHo,
kaBdg de umopet va opiobel, mapd pdévo avédAoyo e TNV EMIGTNUOVIKY] OKOTLE OO
v omoia pmopei kaveig vo ™ pueietoel (Wilhite and Glantz, 1985; Wilhite et al.,
2000). T't avtode Tovg Adyoug, N Enpocia amotelel Tov o cOVOETO amd OGAOVS TOVG
(QLG1IKOVE KIVOHVOLG.

To x60t0G¢ KO TA TPOPAN|HaTA OV TPoEpyovTal amd TV Enpacio eivor
TEPLOCOTEPO. ATTO TOVG TVPDVES, TOVG GEIGLOVG Kot TIG GAAAES PLOIKEG KaTaoTPOPES. H
Enpoaocia &xel o¢ anotédecua TV VaPEN AydTEPOL VEPOD GTO £J0(POG, GTO PELOTOL
KOl GTOVG TOEVTIPES, Kot dpa TNV VapEn MydTEPOL VEPOL Y10l TIC KAAMEPYELES, TN
QuoiKn PAAoTNON, Ta ekTpEPOUEVE (Do Kot TNV dypla mavida. ‘Emetta, akolovbel pia
aAVGI00 EUUECOV EMMTOCEDY, OTMG TO LELOUEVO OYPOTIKO ELGOOIA KOl TO KAEIGLLO
TOV OYPOTIKOV GUVETOUPICUMV KOl TOV KEVIPOV UETATONGNG QYPOTIKMOV TPOIOVTMV.
Xoyva, n Enpacia empépel LIOoITIoUO, 0c0Evelee, elva, HETAVAGTEVOT TANBLGUOV
Kol pio aAvoido emmrtdoemy oTig aypotikés owoyéveleg (Stehlik et al., 1999). Ta
k601N Tov oyetilovtar pe v Enpacia Tapovstdlovy HEYAAO €0POC, OO OUKOVOULKE
Kot Kowovika g kot teptPariovtikd (National Drought Mitigation Center, 19963,
1996c¢).

270, OIKOVOUIKG KOGTN UTOPEL VO EUTEPLEYOVTOL ATMAELEG OTIS GOOEEG, CTNV

TOPAYOYN YOAUKTOKOUIKAOV KOl KPEATOG, TNV aAteio Kot otnyv mapoywyn Svieiog. H
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OKOVOLLKY] avamTuén kot ot avortvélakol pvBuol pewdvoviat, avéavetar 1 avepyia,
ol TIES PaciKav 00OV avaykng eavouy ota Hym. Ta KolvoviKd KOOTN UTopEl va
nepriopBdvouv EAAEUPO GE TPOQY], VTOCITICUO, OOUAYES HETAEDL T®V YPNOTOV
vepov, avENCT TG PTOYLAG, Lelwon Tov emmédov dafimong Kot tng modtntag {omng,
KOW®VIKEG dlotaporyég Kot HETaKIVNoN TANBVoUGY 0md oypOTIKEG TEPLOYES GE ACTIKA
kévipa. Onwg avapéper o Cheryl (2000), «ot dvBpwmor Pidvovv ok, Bopd kot
apvnon». To mwepiPoriroviikd KOGTN UTOPEL Vo YOV TN HOPON KOTOGTPOPNG TNG
dyprog Cong, dtaPpmong, VYNAGTEPNG GLYKEVIPOONS CAUTMOV KOl PUTTAVIADV GTO VEPO
Kot poapacpd g Practong (Mavi and Tuppper, 2004).

O opopdg g Enpoaciag dev eivor amAd eyyxeipnua. I[Ipoxertar y éva
Qovopevo mov pmopet va avalvbel e faBog LOVO amd SEMGTNUOVIKT TPOCEYYION
(AoréCiog, 2004). To gpotnua Tt givor n Enpooia cuveyilel va givar éva mpofinua
akoun kot onuepa (Sivakumar, 1991). Avtd ovufaiver d1ott | Enpacio pmopei va
onuaivel OPOPETIKA TPAYUATO OE OPOPETIKOVG ovOp®dTOVG, Kol THavOV va
VILAPYOLV TOGO1 OPIGLOT OGEG ElvOL KOl O1 YPNOELS TOL VEPOD.

Enpacio yio éva voatikd cvotnpo givar To QOvOpEVO, Katd Tn OldpKelo
EULPAVIONG TOV 0TOioL TO VOATIKO cHoTUA PpiokeTot KAT® and Eva Kpiollo enimedo
og oyéon pe TV Kavoviky tov Asttovpyia. (Toakipng, 1995). Zopuewva pe Tov opiopod
tov WMO (Bogardi et al., 1994), «&npooia givar pio mopotetopévn Kot EKTETOUEVN
ENAELYM VETOV».

To @oawoduevo g Enpaciog dpyloe mpdoeata vo amacyorel To evph KOO,
AOY® ™G Aenyudpiog Tov mapatnpeiton To TELELTAin ¥POVIOL OTY YDPA HOG, ALY KoL
o€ peydho Pabud otnv vrorown Evponn. Onwg mpooavaeépbnke, £xel otkovouko,
KOWOVIKO Kot TEPPOALOVTIKO KOOTOC OE GVEMTUYUEVES KOL OVOTTUGGOUEVES YDPES.
‘Etol, ovvnbog avaykdler Tic KLPEPVNOCELS VO OVOKOWAOGCOLYV UETPO. YL TOV
TEPLOPIOUO TNG KATAVAA®ONG, KAOMOG Kot va avayyeilovv véa Epya yio TV KaAOTEPT
a&lomoinon tov voatk®v mopwv. Emedn n Enpocio eivar éva goawvopevo mov
EVIAOGETAL OT YEVIKOTEPT OLOKVUOVON TOV KAUOTOG HOG TEPLOYNG, TOAAN OO TOL
LETPOL TOV avoyYEAAOVTOL KOTA T dldpKela TG Enpaciog Ancpovoiviat Hoig éphovv
ot Bpoyés. Zto oynua 3.2 TapovotdleTal 0 «VOPO-TAPALOYOG» KOKAOC.

M mapatetopévn Enpacio €xel TOAALEG EMMTMOGELS 0T OBESILO VOATIKA
anofépata, oto mepPdAiov Kot 6 OAOLG TOVG TOElC TG otkovouiag. H avdivon tov

EMMTOCE®Y TG Enpaciog  elvar  éva OEMOTNUOVIKO  OVTIKEILEVO  HEYOIANG
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onovdadTTaG Kot EEPEVYEL amd TNV VOPOAOYIKN] TPOGEYYIGN MOV OVOTTUGGETOL

TOPOKATO.

Yyfqua 3.2: O «vdpo-mapdroyoc» kokrog g Enpaciag (Toakipng, 1995).

H emomuovikn mpocéyyion tov @owvopévov g Enpaciog mepthapPdvet
dapopeg peBodoroyieg avdivong, mov otnpilovial 6e SPOPETIKEG TOPOUOOYES Kot
OpPIoHOVG. Xe KAOe TepinTmon, 1 TPOGOUOIMGT TOV PAVOUEVOD GTO GUVOAD TOL Elval
dVOKOAO EYXEIpNUAL. X€ YEVIKEG YPAUUES, I LEAETN TV ENpacidv TepthapPdvel 1060
TNV OVAALGT  GLYVOTATAOV  EANYIOCTOV TIUOV  YOPOKTNPLOTIKOV  VLOPOAOYIKMV
LETAPANTOV Yo LEYAAO Ypoviko ddotnua (Bpoxdntwon, amoppon K.Ax.), OGO Kol TOV
TPOGOIOPIGHO YOPOKTNPLOTIKAOV OEIKTOV TOV OMOTEAOVV HETPO TOGOTIKNG EKTIUNONG
wog Enpaciag (Voatikd EALeUO, EAAEWUOTIKY ETQAvELD, £vtaon K.AT.). Emiong,
UITOPOVV VO YPNOLULOTOM B0V SEIKTES, Ol 0TOi0l VO LITopohV VoL SDOCOVV Lo, EKTIUNON
™G Enpoaciog EUPeca, HECH SELTEPEVOVTIMV GLVIGTOCSOV, 0TS ival 1 vrapén Kot n
Katdotaon ¢ PAaotnong | o puOudc avamtuéng avtic (). deikteg PAdoTnoNG Ko
0yPOLETE®POAOYIKOL deikTeG). ‘OAOL Ol AVOTEP® OEIKTEG, UTOPOVV VO GLUGYETIGTOVV
pe O1popa YOPOKTINPIOTIKA TNG TEPLOYNG HEAETNG. Q¢ meployn HEAETNG TOL
QOOUEVOL, Voeital gite o oyetikd exteTtouévn mepoyn (.. vOPOLOYIKY AEKAvN,
aypdKTNUQ) €ite Eva GHVOLO CNUEIOKDV TNYDOV TOL GLVIGTOLY Eva cOGTNUO. (.. EVOGC
N TEPIGGOTEPOL TOUIEVTHPES AMOONKELONG VEPOD TOL EELANPETOVV TIG VIPEVTIKES
avAayKes pog MeyoloOmoANg) eite téAog évo poOvo onueio (m.y. UETEMPOAOYIKOG
otafudc). Evdektikd, KAmolol amd TOVG 7O EVPEMG YPNOLUOTOIOVUEVOVS KOt

dwdedopévoug deikteg Enpacioc mapovoidlovrtal otov [ivaka 3.3.
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IMivaxag 3.3: Evpémg ypnoylomotovpevol deikteg Enpaciag.

AgikTeg Enpaociog AvaQopég
Percent of Normal Murty and Takeuchi, 1996
Deciles Gibbs and Maher, 1967
Dependable Rains (DR) Le Houerou et al., 1993
National Rainfall Index (RI) Gommes and Petrassi, 1994

Palmer Drought Severity Index (PDSI) Palmer, 1965; Karl and Knight, 1985

Bhalme and Mooley Drought Index | Bhalme and Mooley, 1980; Bogardi et

(BMDI) al., 1994

Surface Water Supply Index (SWSI) Shafer and Dezman, 1982

Standardized Precipitation Index (SPI) McKee et al., 1993, 1995

Crop Moisture Index (CMI) Palmer, 1968; McKee et al., 1995
Vegetation Health Index (VHI) Kogan, 2001, 2002; Bhuiyan et al., 2006
Reconnaissance Drought Index (RDI) Tsakiris et al., 2007

Ot xoprot opiopoi ¢ Enpaciog divovion mapaxdtem (National Drought
Mitigation Center, 1996b):

1. Metewporoyikn Enpacia, mov Bewpeitor pion TOPATETAUEVY, UN KOVOVIKNI
EMewyn vypaociog. Eivor pio éxepoon g amdxiong e Ppoyomtwons omd Tig
KOVOVIKEG GLUVONKES, e BAoN TO KA TG TEPLOYNG.

2. Yoporoyikn &npacia, yopaxtmpiletor pio mepiodoc kotd v omoio m
napoyn vepod (em@avelakn kot vrdyelr) sivar pikpodtepn amd TV EAAYIOTN 7OV
amoTeiTal yioo TNV 1KOVOmoinon tev ovaykov pog mepoyns. Etvar, onladn, o
nepiodog vdporoywkov elheippatog (my. oV oamoppon, otV amodnKevon o€
TOLUEVTNPES, OTO VITOYELD VOPOPOPU CTPMDLLOLTCL).

3. T'ewpyum Enpoacia, mov eivol amoTELEGUO TNG OVETAPKELNS TNG EOOPIKNG
vypaciag (0g cuvémelo ¢ TEPopIopévng dobectudTToag vepod) va KOADWEL Tig
avAyKeEG TOV KOAMEPYEWDV OE VEPO, Yo TNV AVATTLEN TOVG GE UioL GLUYKEKPLUEVN
YPOVIKT TEPT0D0.

TéNOG, Ol KOW®OVIKO-OIKOVOUKEG EMMTOGES TS ENpacioc, OLGLUCTIKA
eKQPPAlovy TV TPOTOTNTO TNG KOW®VING oTnv EAAElYT vEPOVL. ZUVOEEL OAEC TIG

TPOTYOVUEVEG TAPAUETPOVG LE TNV TPOGPOPA Kat T Ctnon ayabdv, Tov oyetilovtan
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pHe T ypNom VvePOV, OM®MG TO TMOCO VEPO, TO YEMPYIKA TPOIOVIA KOl TNV
VOPONAEKTPIKY  evépyeld. Ol  KOWMOVIKO-OIKOVOUIKEG EMATOOELS NG Enpaociog
enpoaviCovror 6tav - (tnon vy owtd o0 oyobd Eemepva TV TPOGPOPA (G
amoTEAES A TNG EAAELYNC VEPOD, OUMG 1) ELPAVIOT] TNG EQPTATOL CULOVTIKA KO OTTd
TIG KOWMOVIKEG KOl OIKOVOUIKES Oa0IKOGIEC TPOGPOPAG Kol {TNong TV TapuTdved
ayafdv. Akoun, propel va TpokAnOel kot péca omd TOMTIKEG S1adIKAGIES, OTMG Elvat
ol Jtopdyeg HETAED KPOTMOV KOl KOWVOVIK®V OHAd®V Yol TN ¥PNON TOL VEPOL N M
petaxivnon peydlmv TAnBuoudv 6€ AVUIPES TEPLOYES.

Y10 oyqua 3.3 (Wilhite, 2005) anewoviCovtor ta €idn g Enpoaoiag. Onmg
JlpOIVETOL GE OYXEOMN WE TO YOPUKTNPIOTIKG TNG KOl pe TN ypagiky €&EMEN Tov
(QOIVOUEVOD, Ol KOWVMVIKO-OIKOVOUIKEG EMIMTAOCELS TNG ENPACIOG EUTEPIEYOVTIOL OTN

YEOPYIKN KOt GTNV VOPOAOYIKN Enpacia.

Meimwon TNng ELPOGTC GTO PUGLKO QULIVOLLEVO

AVENGN NG ELQAGTIC O] SLaYElpLET TMV VOATIKOV TOPOV
Avcnen s TOADTIAOKOT! TTAS TOV uvnuuwrm'

Xpovoc/AL@pKeLo TOL QULVOLLEVOL

Yyua 3.3: dvoikn kot kowvwvikn didotoon g Enpaciag (Wilhite, 2005).

Tayetog
Metewporoyikd, wg mayetdg opiletor n wtdon TG Bepuokpaciog tov agpa
omv T Tov 0°C 1 kot yaunAdtepa. O mayetdg amotelel uokd mepBarloviikd

kivouvo, e emmtocel oe ddpopeg avBpomves dpactnpotres. Evog amd touvg
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Topelg mov emnpedloviol GUECH OO TOV TTAYETO, HE KATOUOTPOPIKES EMMTMOCELS GE
avtov, glvarl n yeopyia. Otav o mayetodg epgaviCetor ot PAacTiKn) mEPI000 TPOKAAEL
peyareg {nuieg, mov pmopel vor 09N yNoOLV HEYPL KOl GTNV OAOKANPOTIKY] KOATAGTPOPN
g mopaymyns. [a ) dexaetia 1963-72 and 11 autieg TV KAPKOV 0vVTIEOOTHTOV
mov mpokdiecov {nuieg ot yewpywkn mapoywyn g EAAGSag, o moyetdg eivan
vrevbvvoc yio to 14,4% eni tov cuvorov tov (nuodv (Aaréllog, 2004).

O mayetdg og eoawvopevo otnv EALGda mapovoidlel mowidn €viaomn Kot
éxtaon. IloAlég @opéc evdéyetar va kaAvyer v mAstoynoeio e EAAnvumg
EMKPATELNG, €VO GAAEG @opég meplopiletar oe mePLOYEG UEPIKADOV OekddwvV M
exatovtadmv otpeppatov. o v EAAGOa pmopel va AexBel o011 dev vmapyet
KOAALEPYOVUEV] TEPLOYN TOL VO UMV €xEl TPOPANUA YouNAGV OEPUOKPACIOV GE
Kamota Tepiodo péca otny yoypn emoyn (AoréCog, 2004).

O mayetdc daywpileTor MG TPOG TO OUTIO YEVECNG TOV, GE TMOYETO WLYPNG
HETOQOPAG Kal 6 TAYETO aKTIVOBOMOG, TOV OQEIAOVTOL GE GLUVOTTTIKOVG TOPAYOVTEG
(AoréCiog, 2004). O moayetdc axtivoPoAiag O@eidetanl oTNV EVIOVI) VOYTEPIVN
axtivoPfoAio. TOV €3GPOVE, TOV AVATTOGGETUL KAT® Ond GLVONKEG aVEQEANG VOYTOG
KOl GUVOOEVETAL OO AVTIKUKAMVIKEG KOTAGTAGELS Kot dmvola. Avtifeta, o mayetdg
petapopds opsihetar oe évtovn €GPOAN youypov aepiov palov, mov cvvinbmg
aKoAovBoVV T dtEAEVON VOGS YLYPOD HETOTOV.

O mayetdg, avaroyo pe v €moyn] mOv ekONAmvetal, dwympileton oe Tpia
glon, tov eOwvormpvod, tov yeepvo Kot tov eapvd. Ot gapvol mayetol dgv €xovv
TNV €VTOoT Kol TI GLYVOTNTO TOV YELEPIVOV, Eval OH®G Ol TEPLEGOTEPO eMPAAPEIC
Y T yewpyia, 010t TNV €moyN NG dvoing Ta mePIocdTEPA PLTA Elval 6€ GTAO0 TOL
eivon evmadn, okoua kot o€ aobeveic mayetovc (Aaréliog, 2004).

H Inuio oto utd amd tov moyetd eméPyeTol amd T0 TAYOUNL TOV QUTIKOV
wtov. To mayopo TV 16TOV T0V QLTOV &ival pio ELoIKY depyacio, 1 omoi
e€aptdror amd TV £vtaom Kot T OEPKELN TOV VOYXTEPIVAV OEPLOKPUCGLOV GTIG OTTOTES
ektibevTon To PUTA, Kot 1o 6TAd10 avartvéng Tov eutov (Jamieson, 1986; Woodruff et
al.,, 1997). Ta ¢@utd omotelovvian Kvping and vepd. Katd to mhympo, 10 vepod
SOTEAAETOL KO O1OPPNYVVEL TAL KVTTAPIKE TOLYDUATO TOV 10TOV TOL PLTOV. Adyw®
™G TOPOVCIOG YNUK®OV OLGUDY GTOVG YVHOVS TV GUT®V, Ol 10TOlL T®V QUTAOV
noydvovy oe Ogppokpacics yapniotepeg amd 0°C. Otav 1o moyopévo vepd MdGEL, TO

vepd dlapevyetl amd to kKottapa. H didppnén tov kuttdpov kot 1 dtoppor| Tov VOaTog
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EYOUV ®G OMOTEAEGHO TO BAVOTO TV 1GTOV, 0 0TOi0g TAPOLGLALETOL MG «KAYILO»
ota eutd (Mavi and Tupper, 2004).

To eutd gpEavilovy SPOPETIKA GLUTTMOUATO GE KTPAVUATICUOVS» OO TOV
nayetd, ta omoia e€aptdvTal omd T0 6TAO10 6TO 0moio AAUPAVEL YDPO TO POVOUEVO.
Ytov Ilivaxa 3.4 moapovoidlovror Oeprokpaciec emlnues yio eutd, avdioyo pe To

BAaoTiKod oTAd10.

MMivaxag 3.4: Oeppoxpaocieg emlnNueg ota ELTA avéAoya e T0 PAACTIKO GTASO.

BlooTtiko X100
Koimépyereg dYvTpopno AvOnon Kapmogopia

Zuhpt -9 émw¢ -10 -1 émwg -2 -2 éwg -4
Bpoun -8 ¢m¢ -9 -1 éwg -2 -2 ¢m¢ -4
KpBépt -7 éw¢ -8 -1 émwg -2 -2 ¢wg -4
daxn -7 éw¢ -8 -2 éwg -3 -2 éwg -4
Apaxdg -7 ¢m¢ -8 -2 ¢m¢ -3 -2 ¢o¢ -4
dacodM -5 éwg -6 -2 éwg -3 -3 éwg -4
HMoéomopog -5 éwg -6 -2 éwg -3 -2 éwg -3
Zvamt -4 ¢m¢ -6 -2 ¢m¢ -3 -3émg -4
2oy -3 émg -4 -2 éwg -3 -2 éwg -3
Kolopmoxt -2 émg -3 -1 émwg -2 -2 éwg -3
Mnoum -2 £m¢ -3 -1 éo¢g -2 -2 £¢ -3
Xo6pyo -2 émg -3 -1 émwg -2 -2 éo¢ -3
Boppdxt -1 éwg-1,5 -0,5 émg -1 -2

Diotikt -0,5 éwg -1 -—-- -—--

Pou -0,5 émg -1 -0,5 émg -1 -1

(ITpooapuocpévo amd Mavi and Tupper, 2004; Ventskevich, 1961; Rogers, 1970).

Ot aypoxhpotikol OgikTeg Yoo TNV TOPAKOAOVONGT TOL POLVOUEVOL TOV

TOYETOD OVOPEPOVTOL TAPUKAT.

1. Tekevtaiog eapvog mayetdc (Last Spring Frost, LSF) (Shen et al., 2005). H

puépa tov LSF opileton g 1 tedevtaio nuepounvia Katd T SApKEL TG AVOIENG,

omov N eAdyiotn Nuepoio. Oeppokpacia eivar pcpdtepn 1 ion pe 0°C.
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2. [Tpmdrtog Owvomwpivog mayetog (First Fall Frost, FFF) (Shen et al., 2005). H
puépa tov FFF opileton ¢ n mpmd) nuepounvia kotd ™ odpkela Tov eOvomTmdpPov,
omov 1 eMdyiotn nuepfoto Ogppokpacio sivon pikpdTepn 1 ion pe 0°C.

3. Tlepiodog ehevbepn and mayetd (Frost-Free Period, FFP) (Shen et al.,
2005). Q¢ FFP opileton n ypovikn mepiodog oe nuépeg mov pecorafel and tov LSF
éw¢ tov FFF.

Xaloli

To yaAdlt amoterel Eva puokd TepPoriiovtikd kivouvo, mov pmopel péca oe
EABYIOTOL AETLTA TNG DPOG VO OO YNOEL GE OAOKANPMOTIKY KOTAGTPOPT TNG YEWPYIKNG
mopaywyne. Emedn n avéykn yo KOTOmoAEUN G TOV KOTAGTPOPIKDOV GUVETEUDY TOV
YoAalloy OTN YEMPYIKN TOPOy®YN MTOV TAVTO EMITOKTIKY, TPOCTAOEIES Yo TNV
OVTILETMMIGT TOV PAVOUEVOL EgKivnoav TOAD vopitepa amd TV ETOPKN KOTAVONOY|
TOV.

To yoAalt ypewdletor aitepn mpocoyn kot peAétn, eEortiog TOV
KOTOOTPOPAOV 7OV TPOKOAEL oTn yewpylo Kol oty owovopio yevikotepa. H
yorolomtmon eivor cuvnBmG HKpNG ddpKELaG, avEPYETOL oTa Alyo AETTA TG DOPOG,
EVO oTavVIOTOTO OTAVEL TN Mo dpa. Eivar govopevo e avotnpd tomkod yopaKTnpo
Kot Topakorovdei Ty kiviion tov Kotaryido@opov vépovg (Aarélioc, 2004).

Inuuipes

> yewpylo, pe TOV OpO TANUUVPO VOEITOL 1 KOTAKAIOY HIOG OYPOTIKNG
TEPOYNG HE vEPO Y TETOO YPOVIKO OAOTNUO, (DOTE VO EMPEPEL OVOUEVEIS
EMNTMOCELS OTIS YEMPYIKES dpactnproTNTes. Ot TANUUOPES TPOKOAODY OTMAEIES GTO
Cowd kepdioro, kKabng kot {nuieg otig kaAMépyeteg kKot ota MPadwa. ‘Etor Aourodv,
nmpémel vo. Aoppdvovtor voyn coPapd o€ Eva YEWPYIKO ovOTTLEINKO GYESOGUO
(Mavi and Tupper, 2004). ITeployég e 1GTOPIKO EMAVEUPAVIONG TANUUVPDOV TPETEL
VO aOpPPINTOVTOL TPOS YEMPYIKY YPNON, EKTOG KOl OV KOTOOKEVAGTOOV KOTAAANAL

£PYOl Y10 TNV OVTILETMTLCT] TOV POLVOUEVO.

3.2.5 Zraunoukn aypoxlipotixy ovaivon

H otatiotiky] avdivon cuviehel otV amotOT®on, avaAvoTn Kol KaTovonon
TOV KMUOTIKOV ouvOnkdv mov emikpatodv oe pio meproyr. Kdmowo Poocikd
oTOTIOTIKG  otoyeion kot  omAég péBodor, mov  €yovv  ONUOVTIKO POAO  Of

OYPOUETEMPOAOYIKEG EQPUPLOYES, OTVOVTOL TAPAKATE.
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Méaog 0pog, eDpog TV Kol GOYVOTHTES

‘Evag peydhog apBudg apyeiov dedopévov mov amoteAobvtol omd TOovg
HEGOVG OPOVG HETEMPOAOYIK®V TAPAUETP®V, €ivol O10OEGILA A0 LETEDMPOAOYIKES
VINPEGieg avd tov kKOGpHo. Avtol ot pécot dpot Paciloviar e YPOVOCEPE ETMOV KoL
€YOUV LTOAOYIOTEL Yo JAPopa ypovikd Prpota, amd pio Muépo €0¢ €va €Tog.
Q061000, TOAMEG POPEC M YVOGT] TOL UEGOV OPOL KATEXEL WIKPT OMUAcio Kot dgv
eEumnpetel otov aypokAMpatikd oyxedtaocuod. Ipdypatt, moAAég @opéc ot yewpyia
glval Mo ONUAVTIK] 1 YVAOON TOV OSWKLUAVOEDV TOV TUPOUETPOV KOl TOL
oLVOLOCHOD UEPIKADV OO OVTEG, Ao OTL 1 €0PECT TOV UEGHOV OP®V OVTMOV 1 OTMG
Aéyetar ot HETE®POAOYIDL TOVL «KOVOVIKOD Kalpov». Avtd ocvuPaivel 010TL 0
«KOVOVIKOG Kopdc» umopel kot woté€ va un ovuPet, agod Paciletonr oty Towtdpovn
ELOAVIOT TOV HEGOV OpOV OOV otV TV Tapauétpav (Primault, 1979).

2V epint®on mov 0 PHEGOG OPOG, GLVOIEVOLEVOS OO TNV TUTIKY| OTOKALCT),
dg umopel va IKAVOTOOEL TIG AVAYKES TOL OYPOTIKOV GYESUGLOV, YPTGLULOTOLOVVTOL
GAAEG OTATIOTIKEG HETAPANTES, OTWG Elvar TaL EVPT TIUDV KOl 01 GLYVOTNTEG.

Onwg npoavapépinke, n yvoon Tov akpaiov Tinodv (peyiotov Kot ehayictov)
LG HETEMPOLOYIKNG TAPOUETPOV, TOAAEG POPES TAPEYEL WO YPNOLUN TANPOPOpPia
YL 0yPOKMUATIKEG €QaPUOYES. 'ETol Aoumdv, 10 €0pog TIHAOV TOV UETEMPOLOYIKOV
mopapétpov kotd T PAactikn mepiodo, mapéyer pio wo mANPM €KOVO TOL
OYPOKAMUOATIKOD SUVOUIKOD Uiog TEPLOYNG Kol TPEMEL TAVIOTE VAL GLVOOEVEL TO HECO
opo.

Télog, N OVAAVOT] GLYVOTHTOV TOV HETEMPOAOYIKAOV TAPOUETPOV, EIVAL TO TTLO
YPNOO OTATIOTIKO €PYAAED, €POGOV aVOAVEL TNV Kotavop] tov vrd e&étaom
TOPAPETPOV GE [l oVYKEKPIUEVT Xpovikn Tmepiodo. 'Etotl, 1 avdivon cuyvotitov
TapEXEL ONUOVTIKY emmpoOchetn mANpoeopio kol eivor omapoitntn oe kdébe
aypopetemporoykd oyedacpd (Primault, 1979). EmmpocOétmg, m  avdivon
OCUYVOTHTOV GUVOLAGU®DY UETEOPOAOYIK®DV  TOPOUETP®V  (0lyPOUETEDPOAOYIKMDV
dewktmdv), oOmwg Oepupokpacio/vypacio,  Oeppokpacio/dvepog,  Oepuokpaciol
NAMoeAavela K.T.A., Tapéyel EMmAEOV TANPOPOPia TOV UTOPEl Vo pOpE CLYKEKPLUEVQL
QOVOpEVO KOl Vo gival amapaitntn Yoo TOV TPOGOIOPIoUO TOV OVOYK®OV KOl TMV
TEPLOPICUDV TOL OPOPOVV GTNV OVATTLEN UG KOAAEPYEWOS OE Uiol CLYKEKPIUEVT

tomobeoio.
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Avaloon g diaxbuavons

H avdivon ¢ dwkduaveone (Analysis of Variance 1 ANOVA) umopel vo
epopurootel oe kaBe £100VC TOGOTIKA OEOOUEVO KOl LETPNOELS. ApyIKE, avamTuyOnke
and tov Fisher (1948) ywo v amotipnon tov wepapdtov tediov. To mponyodueva
xpovio, N avdAvon g Stakdpovens Bpnke epapproyr o€ moAhovg KAGSovG. Znuepa,
AVTIPOCOTEVEL Mo amd TS YEVIKEG oTATIOTIKEG peBdOOVE mov gpapupolovtal ot
vewpyio (TCoptlioc, 1999, 2000).

Yvyvd, ToALOl TAPAYOVTEG GUVEICPEPOLY GTNV VTOPEN SPOPDOV UETAED TV
TILOV OTATIOTIKOV petafAntov. H petaforry ommv amdooomn, m.)x. TOL GlTOplov,
umopel va elvar amotéAecpa g SPopas HETAd TOV TOKIM®V, TOV KOUPIKOV
ocvVONKOV, TG YOVILOTNTOG TOV €00(QMOV K.T.A. L& QUTHV TNV TEPITTMOOT, 1 AVAALOY
™G dKvpavong etvat amapoitnt mpv amd v €£ET00N TOV SPOPAOV TOV UECHV
opov (my. péoog Opoc TV amoddocemv avd TowKIMa). Aegrtovpyel  ®¢
TPOTMOPACKEVACTIKO Prina yia tnv e&étacn g vwobeonc, yio T dopopd LeTa &y piog
oelpdg amd pécovg opovg Tudv (Seaman, 1979). Télog, N avaivorn TG SLOKOUAVONC
e&ummpetel kvpiog tov mPocdiopiopd Tov TEWPOPATIKOL o@dAipotog (TCodptliog,
2002).

Otav o dwympopds tov (ovav kotd v aypokApotiky (ovoroinon oev
elval coeng, Ady®m g ¥pNoNg TOAADV UETARANTOV-OEIKTOV 1 TNG VTOPENG TOAADV
KAMaocewv xotd v taivopnomn, tote elvar amoapaitmtny 1n xpnon  pebddov
TOALUETOPANTAG oTaTIOTIKNG avaivong. Eeapudlovtar 600 OTOTIOTIKES TEYVIKES.
Yvvifog, epoppoletor n availvon oe kvpleg cvviotooeg (Principal Component
Analysis, PCA) ywo va. kabopicel Tovg oNUAVTIKOTEPOVS Od TOVG Oy POKALOTIKOVG
deikteg, evd m upébodog g avdivong oe opadeg (Cluster Analysis, CA)
YPNOOTOIEITOL YioL TNV €VPECT] OUOLOTHTMOV TOL Ogv &ivar epgavelg petald tov
KAMIoE®V, KOOMG KOl Yot TNV OUAS0TOINe QLTMV.

Ot molvpetafAntég otatiotikég avaivoels, 6mwg n PCA kot CA, Aapfdvoovv
VoYM TIg ovoyetioelg pueta&d moAldv petafintov (Koocheki et al., 2006). H CA
xpnoonoleitol yio vo emPefordoel OHOOTNTEG HETAED TOV YEOYPOUPIKMOV TEPLOYDV
nmov eAednoav ot petpnoelg twv petafintov. H PCA ypnoiponoteiton cuvnbog yio
va dwympicel 115 aypomepParloviikeéc {dvec Kot vo TPOGOOPIGEL TOLG O

oNUoVTIKOVG deikTeg oL TIC Yopoktnpilovv (Koocheki et al., 2006).
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Avaivan ae KOpleg oVVIOTOOES

H pébodog tav xipiov cuvictocav sivar pia péhodog, n omoia £xel okomod vo
ONUOVPYNGEL YPOUUIKOVS GUVOVAGUOVE TOV OPYIKOV UETAPANTOV, £TCL OGTE Ol
ypappkol avutol cuvdvacpol va gival acvoyETIoTol PHETAED TOVG, ALY VO TEPLEYOVY
660 yivetol peyaAdtepo UEPOG TNG OLOKLUIOVOTG TOV apyK®V petafintov (KoapAng,
2005). H apyixn déa ¢ uebddov nrav tov Pearson (1901) kot avamtoydnke
aveEdptnra and tov Hotelling (1933) (TCdptliog, 2002). Ot Adyot yia TOVG 0mMOioVg
YpNoLomoleitor 1 d1adKasioo avaAHoVToL ToPAKAT®.

Me ™ ypron g pebddov, amd €vo GUVOAO GUGYETICUEVMV UETARANTOV
onuovpyeitan £var GHVOAO ACGLGYETIOTMOV UETAPANTAOV, KATL TO OTOI0 Y10 OPIGUEVES
oTaTIoTIKEG HeBOO0LS etvan mepliocOTEPO Ypnouo. Tlapaderypa amoterel to TpOPAN O
NG TOALGLYYPOUUIKOTNTAG GtV maAwvdpounon. H avédivon oe khpileg cuviotmdoeg
pumopel  va  ypnoipomombBel  ®g JAyvVOOTIKO gpyoAgio Yoo va  aviyvevBoldv
ToAVCLYYPOUKOTNTEG HeTalh aveCapttov petafAntov. [HoAvcuyypappukotnreg
onuaiver oOtL pioe N meplocoTepeg  aveEdptnTeC pHeTAPANTEG  eivon  ypoppkol
cvvdvacpol dAwv aveEapttov petapintov (TCodptliog, 2002).

Av o1 KOpieg ouvioT®GES TOV B TPOKVWYOLVV UTOPOVV VO EPUNVELGOLY £V
HEYAAO TOCOGTO TNG OlaKvUAvVoNS, TOte aVTd onuaivel Tmg ovii va vrapyovv P
petofAntég, OmmG vmnpyov apykd, Topa elvar Mydtepec. Mo pikpn opdda
petafAntov elvor mo €OkoAo va yivel katavonty kot vo ypnowwomombel oe
TEPALTEP® OVAAVGELS, GE GYE0M He pia HeyaAn opddo cuoYETILOUEVOV LETAPANTOV
(TCoptliog, 2002). Xe upepikcég e@apuoyés avtd eivar (otikng onuoociog. IMa
mopdoeypa, o€ o tepdotio Phon Oocdopévev, oavti va amofnkevovror OAeg ot
petofAntég, pmopel va amobnkevtel povo Kdamowog aplBpdg KOPLI®Y GUVIGTOCMV.
Yiyovpa ybvetol KAmolo WEPOG NG TANPOPOopioc, OAAL TO KEPOOC OE YDPO Kol
TayvnTo emeepyaciog pmopel vo givar tepdotio. Amd TV GAAN TAELPd, TOAAEC
@opég ovpPaivel va Exovpe AMyeg mapatnpfoels, 0AAL TOAAEG HeTAPANTES. Xe TETOLEG
TEPUITAOCELS 1 HElMOT TOV J0GTAGEMY TOL TPOPANUATOC QaiveTal va givarl 11 pnovn
Moo, 1ol dote va givat duvotn 1 otatiotiky eneepyacio (Kaping, 2005).

‘Eva. 6Alo peyddo mAeovéktnuo eival momg pe TN péBodo TV KLPL®V
CLUVICTOOMV UTOPOVV VO, EEETAGTOVV Ol GUOYETIGEIS AVAUESH GTIC LETOPANTES KO VaL
dwmiotwbel katd mdéco ot petafAntéc opordlovv 1 Oyt Emiong, n uébodog emrpémet
mv avayvopion, kabog ovopdlel T kawvovpleg petafAntég (Tig cLVIGTOGES) Kot

Eexopilel moteg amd TIG apykég HETAPANTEG £xovv peYIAN emidpacn o avTéG. Avtd

65

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 15:04:01 EEST - 3.147.82.236



Koznyopiec lovav kou aypoxlipozixol osikrec

etvatl mOAD YPNOO OE KOTOIEG EMOTNUESG, KAONDS EMTPEMEL TNV TOGOTIKOTOINGY Un
HETPNCIU®V TOGOTNT®V, OM®G &lvar M aydnn, M &oeuia, 1M KAVOTNTO EVOG
UTOCKETUTOMOTO, 1 EUTOPELCIUOTNTO €VOG TPOIOVTOG KOl GAAWV  apNPNUEVOV
evvolmv (Jackson, 1991).

Avaloon oe ouadeg

H avdivon oe opddeg tvon pio morvpetafAnty| pebodoroyia KatdAAnin yo
v Tpofreyn euokdv opadonomcemv ota dedopéva (TCoptliog, 2002). Eivar o
néB0dOC OV GKOTMO €YEL VO KOTATAEEL GE OUAOES TIG LIAPYOLGEG TOPATNPNOELS,
YPNOLOTOIDVTAG TNV TANPOPOPIc. TOV VIAPYEL GE KAMOlEG HeTaPAntés. Me GAAa
AOyw, n avdAivon oe opdodeg e€etdlel mOGo OpOlES €ivol KATOEG TOPATNPNCELS MG
mPpog KAamowov aplOud peTafANTOV, HE OKOTO VO ONUIOLPYNOEL OUAOES Omd
TopoTNPNoelg Tov opotdovy peta&d tovg (Kaping, 2005).

Mo emitoymuévn avdivon Bo Tpémel va KaToAnEEL 68 OUADES, Y10 TIC OTOIEG
ol mopaTNPNoel; HEco o€ KaBe opdda va givor 660 yiveTol mo OHOIOYEVELS, GAA
TOPATNPNOELS OLOPOPETIKOV OUAd®V va dlapépovy 060 yivetan tepiocotepo (Jain et
al., 1999).

H avéivon og opddeg Bpiokel TANBmpa eQapproydv oyeddv oe KOOE EMOTHUN
Kol EMOMEVOG omoteAel éva  mohvtTindtoto gpyoreio ota yéplo OA®V  TOV
EMOTNUOVIKOV KAAOWV. XTNV Topovco £pyacio mapatifetor mapdoetypo eQapuroyns
™G HeBOdoL GE doPLPOPIKE FEGOUEVAL.

Avo Bootkég vvoleg yuoo TV avAALGT KaTd opddeg, aAld Ol Lovo, glvar ot
évvoleg g amdotaons kol e opotdtrag. Ot dvo avtég €vvoleg givor avtibetec.
[Mapatnpnoeig mov eivor Opoteg €xovv peydAn opowdtnto Kot pikpn omdotact. Ot
€VVOLEG OWTEC, OVLCLOOTIKGE, TOGOTIKOTOOVYV OVTO TOV €VVOOLV oIV KaBnuepivn
YAOooo. Anlodn, mapatnpnoelg mov potdlovv moAd petalld tovg, £yovv pHe amAd
AOY10L OXETIKA OLOLEG TIUES, B TTpEmel va EYouv TOAD PEYAAN T Yo TO PHETPO NG
opowdtnrag mov Ba ypnoipomondel kot moAv pkpr| amdotact. O évvoleg aTég elvan
TOAD YPNOIUES, KOODS EMTPENTOVY TN HLETPNON TNG OUOLOTNTOG TMV TOPATNPTCEDV KO
eMOUEVOC TNV TomoBETnoN Tovg oty id1a opdda (Everrit, 1993).

Yndpyoov opketés OOQOPETIKEG TPOCEYYIGES YOO TO TMG UTOPOLV Vo
opadoromBovv ta dedopéva. Or Pactkdtepes Kot TO SOOEOOUEVEG TTPOGEYYIGELS
avaivovtat Tapakdte (Kaping, 2005).

Lepapyucég pébodot: Apyikd, kdOe mapatrpnon eivar omd povn g o opdada.

Ye k00 Prpo evdvovtol ot V0 TOPATNPNCELS TOL £YOLV MO WIKPN andotacy. Av
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V0 TopaTNPNCELS Exouv evebel e Tponyohevo PriLa, EVOVETOL Hid TPOHTAPYOLGA
opudoo pe o mapotipnomn, MExpL vo  otwoytel g opdda. Koutwvtag o
OmOTEAECUATA, EMALYETOL TOGEC OUAOES TEMKE TPOKVTTTOLV.

K-Means: O opBudc tov opddwv eivar yvootdg and mpv. Me évav
EMOVOANTTIKO aAyop1Bpo popdloviatl ot Tapatnpnoels 6Tl opddes, avdioya pe To
o1 OLAdO EIVOIL TTLO KOVTA GTNV TOPATHPNO).

Yrotiotikée pébodot. Kot ot 600 péboool mov avaeépdnkav otnpilovron
Kabapd og alyoplBpkég Aoelg kol 0ev TpobmoBETovy KATOo HOVTELD. YTapy oLV
apketég HEB0dOL OTATIOTIKES, OOV EEKVOVTAG amd KAmoleg LToBEGEIS cuvTedeiTal 1
Katataln TV mopatnpnoemv. Avctuoy®g, ovtéc ot uébodor €xovv  apKeT
VTOAOYIOTIKG TTPOPANUATO Kol YU avtd 08V TPOGPEPOVTAL OO TOAAG CTOTICTIKA
TOKETO TOV YPTCLULOTOLOVVTAL GTHV TPAEN.

H oavélvon oe opddeg pmopel va Aettovpynoet Oxt UOvVo ¢ TPog TNV
Katevbuvon ¢ opadomoinong mapatnpioemy (mov givor kot 1 cuviONng Tepintmon),
aALG Ko oG Tpog TV katevbuvon ouadomoinone petapintov (Ziapdoc, 2004). Qg
TPOG TN OWdIKaGio, €VA Y TNV avdAvon o€ opdadeg mopatnpnoemv yperaleton
TOVAGIOTOV pio TOGOTIKY UETOPANTH, OV ovOiAvor oe oudodeg UeTafAntov
ypedlovtal ToLAGyLeTOV TPEIS ToooTIKEG pHeTaPAntég (SPSS, 1999).

To €idog Tov Kprmpiov TAEIVOUNOMG, KOl GUVETMG 1 OHOOOTOINCT TMV
TOPATNPNCEDV, EEAPTOVTAL OVGLUOTIKA amd TIG LETAPANTEG OV Oa xpnoipomonfoiv.
AVT0 VIOYPEDVEL TOV EPELVNTY| VO EMAEEEL EMTVYDG TIC PLETAPANTES, O Omoieg Kot Ha
kaBopicovv v a&ia TG OpadOToINoNS TOV TOPATPHCE®V MG TPOG TO CUYKEKPLUEVO
TPOPANUQ, TOAD TEPIGGATEPO UAAMGTO TTOL 1) OPYIKY] EMAOYN TOV PETAPANTAOV givar
avt mov kabopilel Ta YOPOKTNPIOTIKA Yoo THV avayvoplon vroouddmv. Edv,
avTIOETOC, OMOKAEIGTOOV  ONUOVTIKEG UETOPANTEC, elvar  mpoeavég OTL  Ta
amoteAéoparta Oa givar ptayd, av oyt mapoariavnTikd (Ziapdog, 2004).

Téhog, mpémel va TovioTel OTL HEPIKES POPEG 1 OVOALGT GE OUAOES UTOPEL VOl
€xel Ko GAAOVC OKOTOVG EKTOG OO TNV AMAN opadomoinom tov dedopévov. 'Etot, n
avidlvon o€ opadeg pumopei vo ypnoporomdei yio (Kaping, 2005):

e Tnv amdKTNoM YVOONG CYETIKA HE TA OEOOUEVA, OV Yo TOPAOELYLLOL

Tapovctalovy opodTNTES, Toleg HeTABANTEG LOLALOVY VO £X0VV SLOKPITIKT
KOVOTNTO K.AT.

e Tn diepedivnon oxécewv ota dedopéva.

67

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 15:04:01 EEST - 3.147.82.236



Koznyopiec lovav kou aypoxlipozixol osikrec

e Tn peiwon tov dwotdoewv Tov TpoPAnuatog. Ewdiwkd ot oldyypovn
emoyn, 10 TAN00G TV OeOUEVOV OV GLYKEVIPMVETAL €ival TEPAOTLO,
YOPIc avTd Vo onpaivel 0Tt ko 11 TANPoPopia Tov TepLEyeToL eivar e&icov
TEPACTIOL. YTTAPYOVV EMKAAVYELS, HETOPANTES Ywpig Waitepo evOlaPEPOV
K.AT.

e Tn onpovpyia kot tov EAeyyo vtobécemv oyetikd pe ta dedopéva. TToALEC
QOPES 0 gpgLYNTIG dlepeuvd TNV VIOPEN KATOLWV OUddWV [e Bdon Kdmolo
Oewpntikd povtéro (m.y. kdmolo €idn tov (wwkov Poacireiov poldlovv
petalh Tovg, emopévmg o epevvnTig BEAEl va SlomoTMGEL KATO TOGO
umopel v ta. katatdel otny id1o opada).

o Tnv wpdPreym kawvoOpyiwv Tipdv. ‘Exovrog onpovpynost ouddeg omd
TOPOTNPNOEL, OE TOAAEG EQPOPUOYEC, TO EVOLAPEPOV EOTIALETOL OTNV

KOTOVOLLT KOVOUPYLOV TOPOTPTGEMV.

3.3  Egoappoyéc aypoxipatikig {ovomoineng

Kd&Be meproyn €xetl ta dwcd g YopaKTNPIoTIKA, T0 omoia eE0PpTOVTOL Amd TIG
KMPOTIKEG ovvOnkeg, Toug TOHmovg €04Povg Kot 10 yewavdyilvgo. ‘Etotr Aowdv, 1
EMAOYN] TOV OEIKTAOV KOl TOV TOPAPETpOV Tov Ba ypnoipomonbodv Katd To
Sl mpopd pag meployng o€ oypokMpatikés Cmveg, e€aptdtonl Kupimg amd v
meployn HeAéTnG. Avt kobopiler TIC oLVIGTOCEC TOL Eivol amOPOiTNTO VO
ypnowonomBobv 1N mov mpémer va. doBel dSwwpopetikny Papvmnra. Emiong, n
peBodoroyla ¢ aypoxipotikig (wvomoinong e€aptdtal Kot and to €idog avTnC.
AAMN pebBodoroyia Ba akorovOnbel Yoo TOV TPOGOOPICUO YEVIKAV OyPOKALOTIKAOV
Covov kot GAAN Yo TOV TPOGOIOPIGUO GLYKEKPIUEVOV KoAlMepyeidv. TElog, N
EMAOYT TOV OEIKTMV KO TOPOUETPOV EEAPTATAL KO OO TIC KAAMEPYELEG, TMOV OTOIMV
N katoAAnAotto tifetonr vo eétaon. ‘Etol Aowtdv, avd tov kOGO, LTAPYOLV
drapopetikég peBodoroyieg aypoxkipatiknig (ovomoinong, ol oroieg Kot EuINPETOHV
TIG AVAYKEG TNG EKAGTOTE TEPLOYNG KL EPELVOC.

2 ovvéren  avagépetonr  €vo TANB0¢  peBOSOAOYIDV oy pOKALLOTIKNG
Covomoinong, mov élaPav yodpa o€ S1dPpopeg TEPLOYES TG LENAIOL KoL TOL TOVILoLV

TN ONUAVTIKOTNTA TNG OLUPOPETIKOTNTOS TG TPOGEYYIONG OVAAOYO LLE TNV EPAPLOYT.
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Ot Koocheki et al. (2006) perémoav Tic mOOVEG EMTTOCELS TNG KAUATIKNG
aAAOYNG o€ aypOKAMUOTIKOVG dgikteg oto Ipdv, kot ™ petafoin mov mhavov va
EMPEPEL OTN JWOUOPP®ON TOV  AYPOTEPIPOALOVTIKAOV, OTMG TIG YOPUKTIPIGAV,
nepoy®V. Xpnowonoinoav dedopéva and 36 peTemPOoAOYIKOoVS GTAOUOVS Yoo TOV
voAoyiopud 14 deiktdv Kot TopapéTpev, HETOEL TOV omoiwv &ivar 1 péylotn,
eAGoTY, pHéom HEYIOTN Ko péon ehdylotn Beppokpacia, n Bpoyortwon, o GDD, n
FFP, n néon nuepounvia FFF ka1 LSF. T v avayvopion tov peTafANT®OV TOoV
elval o oNUOVTIKEG Y10 TO JXWPIGUO 1 TNV OUOOOTOINGT TOV UETEMPOLOYIKMV
OTOOU®OV 0TI TaPOVCEG KAUOTIKEG GUVONKES KOt OTA LEALOVTIKE KALLATIKG GEVAPLAL,
ypnoomomOnke n avaivon oe Kopleg cuviotwoec. H avdivon €deie oG mpad
KOplo. cuviot®Oca T Beppokpacio Kor ®¢g dgvtepn ™ Ppoyxdntmon. Ot dVO avTEG
KOpleg ovvioTdoeg Teptypdeovy to 90% tng cuvolikng dtoukOLAVoNG. TN GLVEXELD,
HEe TN YPNOTM 1EPOUPYIKNG avdAvong o€ opddeg, Pdon avtdv TtV 000 Kupiwv
CLVIOTMO®MV, 1) TEPLOYN UEAETNG ympioTtnke o€ opotoyeveig (dveg (KAdoels), e kabe
KAAoM Vo eUTEPIEXEL A £Va EMC OKTM GTAOOVG, OVAAOYN LE TO KMUATIKO GEVAPIO.
H épevva katédeiEe 01 1 dokdHaven 61N YE®PYIKN Tapaywyn oto Ipav, eéattiog g
UEAAOVTIKNG KAOTIKNG aAAayNG, e&apTdTal amd T Ppoyxdntmon Kot T Oeprokpacio.

[Ma tov opopd Tov aypokipotikov (ovov oty AAurépta tov Kovadd kot
YO TOV EAEYYO TOV YOPOXPOVIKOV HETOPOADY Tovg otnv mepiodo 1901-2002,
ypnowonomOnkov ot €€nc deikteg (Shen et al., 2005): Bpoxdémtwon Maiov-
Avyovotov, SGS, EGS, LGS, LSF, FFF, FFP, GDD kot n Ogpuixny povado
karapmokiov (Corn Heat Units, CHU). Ta amoteAéopato TG €pEuVOC VITOONADVOLV
OtL T0 ayporhpo ™ Alumépta exw@eAOnke and v kKhuotiky oAlayn tov 20%
aLVva.

Mioo mo oamAy mpocéyywon Ehafe  yopa ommv  Kolpdpvia, oOmov
ypnowonomdnke o GDD yw 1ov mpocdopiopd Lovav yu v KoAAEpyelo
OLPOPETIKMOY  TOIKIAIDV  OTOPLAOD, 7oL  Tpoopilovior Yy TNV  TOPOymYN
SLPOPETIK®V TPoTovTmV. O o yoypéc Loveg pe kabopiopéveg yauniés tipég GDD
etvat KatdAANAES Yo TNV TOpay®YN TOOTIKOV ENpov kpactov. TTo Bepuég (dveg pe
vynAotepeg TESG GDD elvar katdAAnAeg yio TV TopAy®YN WO YAVKAOV KPAGIDV,
evd ot mo Oepuéc (wvec, 6mov mopatnpodvtar or péyioteg tiwég GDD, eivon
OMOTEAEGLOTIKES VIO TNV Topoy®yr enttpanéliov otoeuldv kot otagidwv (Hall,
2001).
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>t Bpalikio ot Pereira et al. (2003) avéntuéov éva poadnpoticd povtého yio
TOV VIOAOYIGHO TOV SVVOUIKOD TG NALAKNG akTvoPoAiog wg cuvdptnon piog poévo
peonuPpving pétpnong kot tovicav Tr onuacio TG MAWKNG okTvofoAiiog otnv
aypokApatikny {ovomroinon Kot GToV VITOAOYIGUO TOL SVVALLIKOD TALPOYWYNC.

Yt ®uovoia, ov Carter kor Saariko (1996), e&étoocav v TOMIKY
KatoAAnAOTTa. tov ottaprov (Triticum aestivum) pe t xpnon aypOKAUATIK®V
OEIKTMV. ZVYKEKPIUEVA, O EAEYYOG TNG KATOAANAOTNTOC £yve pe ) ypnon g LGS
kot tov GDD. Ta amoteléopata T@v 000 OEIKTOV GLUVOVACTNKOV LE EO0POAOYIKA
OTOL(EL0 KO PUGLOYPOPIKT TANPOPOPTaL.

[Ma tov Tpocdiopiopd yevik®v aypokAMUoTiKOV {ovov og NMENpes TpomiKkég
nepoyés (Ivéio, Xeveydln, Mmovpykiva ®daco), o Reddy (1983a,b; 1984a,b)
ypnowonoince tov Al yio v e£aymyr] CUUTANPOUATIKOV KAMUOTIKGOV LETOPANTOV,
omog M &npn kot vypn mepiodog, kabBdg kot 1 mEPIOS0C  OMOTEAEGUOTIKNG
Bpoyomtmwong (effective rainy period). Avtéc Tig KMpoTikée petaPAntég tig cuvovace
HE YOVOPOEWN €daPIKY| TANpoQopia, Yoo VO  OVOYVOPIGTOOV  OYPOKAILOTIKA
opotoyevelg {dveg Kot v VTOAOYIoTElL TO PIGKO OV TPOKLATEL OO TNV OvVATTLEN
KOAMEPYEIDV GE QVTEG, G€ GYEOT LE TN YEWPYIKN Tapaywyn. To anotélecpa tav va
ta&ivounBobv 190 otabpoi TtV TPUOV TEPLOYDV GE OUOLOYEVEIC OyPOKALOTIK
opadeg ((dveg) Kot VTOOUASES.

Eniong, otnv Ivdia o Kumar et al. (1997) ypnowomoinocav t ¢otonepiodo,
uio. tporomoinon tov CWSI, to deiktn emdpkelog vypaciag (Moisture Adequacy
Index, MAI) xor tov GDD, vy vo mpocdiopicovv meploxéc pe PEATIOTEG
OYPOKMUOTIKEG GLVONKES Yol TN HEYIGTOMOINGCT TOL OVVOUIKOD TOPAYWYNG TOV
eacohmmv Castor (Ricinus communis L.). Mg avtovg tovg dgikteg avolvdnke 1
dwkdpavon oty amddoon o€ oyéon He TN OwbecotnTo 0 vypaocic,
Oepuokpacio Kot TN SLOPKEW MNUEPOS, EVO HE TN XPNON OVAALONG TOAALOTANG
moAMvopounong eENydnke éva povtélo mpdyvmong mopaywyns. Avtd 1o HOVIELO
YPNOUOTOMONKE YOO TNV OVOYVOPIoT TOV TEPLOY®V, OMOL 1 TAPAY®YY| NG
KOAMEPYELOG LEYIGTOTOLELTAL.

Ot Badini et al. (1997) ypnowomoincav tov Al kot to CWSI yuo v
avayvVOPIoN OYPOKAILATIK®OV {OvAOV TG UNnotkng, Omm¢ avtég opilovionr amd Tig
avaykeg ™G KaAAépyewag o vepd. O cuvdLACUOS OVTOV TOV OEIKTOV OTOCKOTEL
GTOV 0PIoUO TTEPLOYDV OV YapoKTNpilovTal amd mePLopIUéva amofipata VIATMOV Yo

mv avantoén ocvykekpyévov kailepyeiov (Water Limited Growth Enviroment,

70

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 15:04:01 EEST - 3.147.82.236



Koznyopiec lovav kou aypoxlipozixol osikrec

WLGE). 'Eto1, ypnoponoidviog avtodg toug ogikteg, kabopilovtar ot {dveg mov
delyvouv 1 yopikn Katavopur| g ENpotrag Tov KAMpatog Kot tnv vmapén voaTikng
KaTomovnong, avdloya pe v vrdpyovoa koAlépyewa. Télog, ypnolwonoincay 1o
povtélo mpocopoimong kaAAépyetag CropSyst yia tov Tpocdiopiopd Tov duvopKoy
TOPAY®YNG TG UNAKNAG.

Yty IpAavdia, ot Holden ko Brereton (2004) ypnoyomoinocay pésovg 6povg,
péyloteg kol eAdyloteg TWEG Ppoyomtmong, Oeppokpaciog Kol amodOcE®MV, OE
ocuwvdvocpo pe k-means avalvomn o€ Opddeg, Y TOV OPOUO Oy POKAUOTIKGOV
nepoy®v. Ot aypoxhpotikés (dveg mov opioTnkav MTAV GUYKEKPIUEVES Kol
apopPoVcaV OTIG £ENG KOAMEPYELES: XOPTO, Kp1BdpL, KOAOUTOKL, TOTATO KOl GOYL.
Tpeig Ldveg opioTnKay TOL ELVOOVV TNV OVATTVEN TOV AVOTEP® KOAAMEPYELDV.

Ymv emopyioc Tov Yunnan, oty Kiva, o Thomas (1992) ypnowonoince 1o
YEWPYIKO VIATIKO 160{0Y10 Yo va ovayveopicel Teployég émov givor duvaty 1 Enpky
KoAAEpyew pullov ko kKadoumokwov. Me ) ypron [eoypapikdv Zvotnudtov
[Mnpogopidv (I'.X.I1.), cuvdbooce ed0POLOYIKA KO PAIVOLOYIKA ESOUEVOL LUE YOPTES
Bpoyomtwong, Beppokpaciog kol £EATHIGOOATVONG, OV TPONABay amd TN yprion
nefddmwv mopeuPoAng oe petewporoyikd Oedopéva omd 42 otabuovs. Ta va
ovumepAMAPEL otV avAAVOT TN SWIKOLUOVOT] TOV TOUPAUETPMOV EVTOG TNG PAACTIKNG
mEPLOOOL, avti Y pécovg Opovg ypnotponoince oydoa. H pebodoroyia, Paciopévn
070 00po1oTiKd VIUTIKO 16olvylo katl otn ypnon tov .11, ektipnce 611 pe e€aipeon
Kamotleg moOAD Beppég ko Enpég kothdodeg, N emapyia Tov Yunnan ywpiletar oe 600
TEPLOYEC. ZTNV TPATY], Ol V0 KAAMEPYEEG UTOPOVV Vo avamTuyBobv oyeddv ympic
apdevon (kaivmtetor to 80-100% twv avaykdv Tovg 6€ vEPO), EVD GTI deVTEPT OL
ovvOnkeg dev elval OG0 guvoikég, epocov kaivmretan 10 50-80% twv avaykdv oe
vepo.

Téhog, pio amd 11c Mo 7mApelg pebodoroyleg elvar 1 véa KAMPOTIKY
tagwvounon v ™ vewpyioo (Climate Classification for Agriculture, CCA), mov
ypnowonoteitar and tov FAO (Gommez et al., 2005). H ¢tiocogia tg CCA
Baciletatl otn ¥pNon CNUAVTIKOV amtd Yempykn dmoyn taSivountdv. Eivat iepapyn
Kot ove&aptntn KMpokoac. Xto apykd otddio g tagvoumong (pdon dyotéunong)
yivetal xpron €vog AoYIGHIKOD, TOv OVORALETOL GUOTNUA TASIVOUN GG TNG E0APIKNG
kaivyng (Land Cover Classification System, LCCS), to omoio cvuPdiier o10
YOPOKTNPIGUO TG edapng kdAvyng. 'Eneita, akolovBel n epapykn ¢domn, 6mov

QPYIKO  YPNOUOTOLOVVTOL  KAUATIKEG HETOPANTEG Ko Kpioweg TéS  (Tipég
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KOTOEOAIOV) avTdV, akolovbel 1 yprion dektdv (Svvapkd mapaymyns, eowvoroyia,
NDVI k.t.A.) kot TEAOG GUYKEKPUEVEG-TEXVIKEG UETOPANTEG (UN KAMUOTIKES). XTo
mheovektnuata g CCA evidooetal to yeyovog OTL glval aveEaptntn omd GAAEG
ta&wounoelg (edapikég, ¥pNoewV YNg), EpOGOV TPocdlopilel TNV S0P KGAVYT 1

OK”| NG HéB0S0, KaBMG Kat To YeYovog 0Tt ypnotponotel «otafepodc» deikTes.
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KE®AAAIO 4°: THAEIIXKOIIIKA XAPAKTHPIXTIKA BAAXTHXHX
KAI EKTIMHXH ITAPAT'QI'HX

41  XopoKTpioTiKd 00pvQOPIKNGS UTEIKOVIONG

H AéEn mlemoxkonnon ocvvrifeton and to apyaio emippnua «tnAé» (= omod
HOKPLL), OC TPOTO GLVOETIKO TNG, KOl TO PHUO KEMOKOTE®-O», TOL ONUOIVEL
eCetdlw, PAEm® and ynAd, emBewpd. TnAemiokoOmnon, EMOUEVOC, ONUOIVEL AVTIANYT
AVTIKEWEVOV N QovopEVEVY omtd amdotact). Opiletor wg M emoTiUN TS GLAAOYNG,
avéAvong Kol gpunvelog g TANPoQopiag amd  OmOGTOGY, YPTOLLOTOUDVTOG
alcOnpeg, oL omoiot dev €pYOVIOL GE PLGIKY EMOPYT] UE TO VIO TOPOUKOAOLONON
OVTIKEILEVO.

H mAemoxommon mepthapfdaver tpio pépn: 100G 6TOYOLE TOLV GUVIGTOVV TO.
VO UEAETN AVTIKEIUEVA 1] TAL GOVOLEVOL LLOG TTEPLOYNG, TN CLAAOYN OEOOUEVAOV UE TN
YPNON OPICUEVAOV OPYAVEOV KOl TNV AVAALGY Kol EPUNVEIN TOV JESOUEVMV. XTOV TTLO
gVPL OPICUO TNG, N TNAETICKOTNON TEPIAOUPAVEL TIC TOPATNPNOELS HE CLUPOTIKES
QPOTOYPAPIES, OEPOPMOTOYPAPIES, OOPLPOPIKEG EKOVEC KOL EKOVEC PAVIAP. ZTNV
mpa&n, Oumg, ot peAéteg TNAEmokOTMNoNG meplopilovtorl KLplwg ©€ CLOTHUOTL
OTEIKOVIGEDV 1] EIKOVOV, 0TS AEPOPOTOYPAPIES KAl DOPLPOPIKES EIKOVES, LE GTOYO
TV EMPAVELD KOl TNV OTHOcEApa TG YNG. Etot, cuvnbmg o 6pog tiemiokodmnon
nmeplopiletar o pueBOSOLG TOL AVIYVELOLYV KoL UETPOVV TNV MAEKTPOUAYVNTIKY
EVEPYELD, CLUTEPIAOUPAVOUEVOL TOL 0pATOD PMOTOG, TOV EXEL OAANAETIOPACEL UE
OVTIKEILEVO OTNV EMPAVELD TNG YNG KOL TNV O TULOGOOPAL.

‘Etot, Aowdv, €va pépog tng TAEMIoKOTNONG €lval 1 amOKTNON YNOLK®OV
OESOUEVOV KL TANPOPOPLOV TNV AVAUKADUEVT, BEPLIKN KO PIKPOKVUOTIKY] TEPLOYN
oV NAektpopayvntikov edcopatog (HM®). O petprioelg tov HM® yivovtar cuvibmg
HEC® BOPLPOPWV, AEPOCKAPDY, EFAPIKOV CLOTNUAT®V (.. PAVTAP) KOl YEVIKOTEPQ
o€ amdoTaon amd T0 610)0. O1 S0PLEOPIKES EIKOVES KATOYPAPOVTOL OO oGO TPES
pe tovg omoiovg ivor eEomAiopuévol ot dopvedpot. 'Eva mapdderypo tg Aettovpyiog

evog dopueodpov amewkoviletal oto oynua 4.1.
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Yyqna 4.1: Anewcovion Aertovpyiag dopveopov (McVicar and Jupp, 1998)

To dyog tpoylac tv dopvedpwv moikilel and mepimov 700 yhopetpa. (Km)
TV omd TV EMPAVELN TNG VNG YO TOLS OOPLPOPOVS TOAIKNG TPOYLdS, £mg 36.000

Km yw tovg yewotdowovg (mdveo amd tov onuepvd). Ot €kOVEG UmTopovV Vo

vnootoOv  emelepyacio  UEC®  MAEKTPOVIKAOV — VTOAOYIOT®V, HE TN  XPNon

eCEOIKEVUEVOV  AOYICUIKOV Yoo TNV €EQY®YN TANPOQOPL®V, avAAoyd LE TO

avtikeipevo epappoyng (petemporoyia, yemmovia k.Am.). Kébe gwovo amoteheiton

amd ewovootoryeio (pixels), to omoio. GUVEICEEPOVY  pE  PETPNOES OE  Eva
OLYKEKPIUEVO UNKOG kovpatog tov HMO®, pe ocuykekpluévn yopikn  SloKpLTikn

KOVOTNTO YloL P10 GLYKEKPIUEVT Xpovikn otiyun. O mo cvvnBiopuévog tpodmog AMymg
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TNAETIOKOTTIK®V dedopUEVOV gival pe amin odpwon (single overpass — dedopéva mov
oLAMEYovTal omd évo mépaoua tov dopvedpov) (Mc Vicar and Jupp, 1998). Ou
dOPLPOPIKEG EIKOVEC TOV YPNCILOTOMONKOV GTNV TOPOVCO, EPYUGIN TPOEPYOVTOL OO
70 dopvpdpo NOAA (National Oceanic and Atmospheric Administration), tov onoiov
TOL TEYVIKE YOPAKTNPIOTIKG avaAHOVTOL 6TO KEQAAato 5.1.

H ¢aocpoatikny dwokpitikn kavotnto kot €0pog, kabmdg Kol To yOpKa Kot
YPOVIKG YOPOKTNPIOTIKA (YOPIKN KOl YPOVIKY OlOKPITIKY 1KovOTNTo) Toilovv
OMUOVTIKO pOLO GTO YOPOUKTNPIGUO KOl GTNV ETAOYT TOV d0PLPOPIKAV EKOVOV. To
QacHOTIKO €0pOg meEPLYpaQeL TIG meployés tov HM® mov ypnoyomotodvrotl yo v
KOTOypaen tng mAnpoeopiog, m.y. xpnoiponoteitor povo 1o opatd @dcopa 1 10 €0pog
emekteiveTon Kot 010 Oeppukd. H Qoopotikny Stokpitiky] tKavotnTo ovopEPETUL GTOV
apfud tov mepoydv (bands) oe éva cvykekpyévo 1 un tuipe tov HM®, m.y. ot
TOALQAGLOTIKOL aloONTNPEG YapakTNpilovTol omd HeYOAVTEPT] PAGLOTIKY OLOKPLTIKY
wavotnTo. amd to. Opyava gvpeiog meployng edopatoc. To ympud €dpog eivar M
mePLOYN M omoion KoAvmTETAL Omd TNV €koéva. H yopikr dwokpitikn kovotnto
avapépeTol 6To PEYEBog TV glkovooTotyeimvy, amd ta omoia amoteleitat n ewova. To
YPOVIKO €0pog gtvar M mePiodog KaTAypaPng TV dedopévav. H ypovikn dtakpitikn
KOVOTNTO OVOQEPETOL OTN GLYVOTNTO ETAVIANYNG ANYE®DS dedouévav amd 1o
dopLEOPO KoL YloL UEPIKES EQAPUOYEG Oava@épeTonl oTn dbecdTnTo ANYENC
OedOUEVOV TTOV OEV LITOKEWTAL GE TEPLOPIGHOVS omd vepokdAvym. To gdpog kot M
SWKPITIKY  IKAVOTNTO TOV TNAETICKOTIKAOV O£d0UéVOV, KaODS Kot GAA®V Tnymv
JEQOUEVMV, OTMG EMIYELD LETEMPOAOYIKE dedopéva, glval avaykn vo eival amoAdTmg
KOTOVONTA Yoo Vo Umopovv vo  ypnowomombodv oy  mapakorovOnomn kot
Yaptoypaenon g eniyswag PAdotnong kot ¢ katdotaong avtig (Mc Vicar and
Jupp, 1998).

H miemokommon g emedavelng tov €0dgove AauPdvel ydpa o€ PNk
Kopatog tov HMO®, ota omoio 10 g umopel var SomepAGEL TNV ATLOGOALPO Y MOPIg
Waitepeg aANAemdpdoels. Avtég ol meproyés tov HM® ovopdalovrot atpocoopikd
TapdBupa Kol ovoeEPOVIOL GTO (QPOAGULOTIKO €0pO¢ 6To Oomoio M oKtvofoAiio. mov
KOTOYPAQETOL OO TOL TNAETIGKOMIKA OPyava TEPLEYEL TANPOPOPIES Y10l TNV EMPAVELL
™G NG Avtd to atpoceaipikd mtapdbupa opilovion amd To GLOTATIKE TG YNIVNG
aTHOCOOPOS. YTAPYOLV KAMOW 0Pl MOV GE GLYKEKPLUEVO UMK  KOUOTOG

amoppPOPOVY OAN TNV TMAEKTPOUOYVNTIKY aKTVOPOAia, amayopedovtag TN ypNon
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AVTOV TOV TEPLOYDV otnv TnAemokonnor. Ot mepoyéc tov HM® meprypdpovton

OLVOTTIKE 6TO oYU 4.2.

0.3 um
0.4 pm Tudug ‘
e Yrepuddeg | —t— 0.1 pm
. Upete
0.6 pm - St (Erric - 1 pm
E‘I .‘:
Ednmrmy
O || (Ol & | 10
0.5 um H =
g ] 0.1 pm ﬁg
2 =
lmm T
ks =
.ﬁ 1 lcm 'E
3 |3 2
= A 4
- o 10 cm
2|3
= i lm
VHF | &
: - 10m
HF

L 100 m

Yyqna 4.2: Teproyég tov HMD (Méptikag, 1999).

Téhog, vtapyovV TOALOL TPOTOL LE TOVG OTTOIOVG UTOPEL 1 TNAEMGKOTN O VO
OUVEIGPEPEL GT YOPTOYPAPNOT Kol TOPAKOAOVONGN TOV 0ypOVOLIK®OV GUVONKOV. e
avtobg ovumepthapfavovior  m - yoptoypdenon Ttov  gidovg PAdotnong, 1
TopoKoAovONo” TG Katdotaong e PAAcTNoNG, N 0100eGILOTNTA GE VYPAGio Kot M
€00PIKN VYpacia. Xg oyéon pe v wepoyr] Tov HM® mov Aapfdvovtal ta dedopéva,
N TNAEMOGKOMNGON UTOPEL VO GULVEICEEPEL GTNV TAPAKOAOLONGCT TOL AYPOTIKOD

nep1arioviog oe Téooepig kKoprovg toueic (McVicar and Jupp, 1998):
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1. Xmv mapokoiovBnon g kKotdotaong g PAGoTnong pe T xpnon
pnefOdwV otV avakimpevn teployn tov HMO.

2. Xtic mepiParlovtikég ocuvOnkeg: moapakolovOnon pe ) ypnomn pebodwmv
ot Bepukn meproyn tov HMO.

3. Zmv &daikn vypoacio: mopakoAovOnon pe TN xpnomn HeBOdwV ot
piKpoKvpotikny meployn tov HMO.

4. Tuc meplParroviikég katamovioelg (otpec): ypron ueboddwv otnv

avakiopevn kot Oepuikn teployn oo HMO.

4.2  H Tniemoxkdénnon 6tnv avokioOpevn teproyr) too HM®

H avaxiopevn mepoyn tov HM® wkvpaivetor amd 0,4 émg 3,75 pm ko
vrodiarpeitar oto opatod (VIS, 0,4 — 0,7 um), oto kovtvo vaépudpo (NIR, 0,7 — 1,1
um) kot oto péco vaépvbpo tuqua (MIR, 1,1 — 3,75 um). H oparn meproyn tov HM®
etvar avt Vv omoia aucBdveTon 0 avOpAOTIVO HATL, LE OMOTEAEGUO TNV KOVOTNTO
™G Opaons. Ot SQOPETIKEG AVAKAACTIKES OOTNTEG TOV LAIKOV KOl ETUPAVELDV
EXYOVV O OMOTELEGLO TO OLYWPICUO TOV YPOUATOV 6TO 0potd pacpa tov HM®. H
aAnAeniopaon peTalld TV UAL®Y Kol TOV POTOS TOV TPOCKPOVEL GE OLTE, €ivat
évag kaBoploTikdg TapdyovTag TG OLOPOPETIKNG amdKploNng oty pudpn Kot 6TV
KOVTIVI] LTépulpn TePLoyn TOL AVAKADUEVOL ®TOG. H ypwotikn yAwpo@OAAN TTov
TEPLEYETOL GTOL PVAAQ, TOPOVGLALEL TN HEYIOTN AmOPPOPNGN GTNV £PLOPY TEPLOYN TOV
0pOTOV PACUATOC. TNV TEPLOYN TOV KOVIIVOU VIEPLOPOV TUNMUATOG, N AKTIVOPOAl
avakAdtal 1oyvpd Omd TO HEGOKVLTTAPLO YDOPO TOL QVAAOV, LE OMOTEAEGUO, TNV
avénon TV padSOUETPIKAOVY TIH®V (oyfua 4.3).

H dSwpopetikn avakilaotikdtto ™ Tpacivng PAAGTNONG OTO TUNUOTA TOV
HM® (opatod kot kovtivo vmépubpo) mapéyet pio kavotopo puébodo mapakorovdnong
m¢ emiyewng PAdotnong ond to Swwommuo. Mo v xoAdtepn Kotavonon Tov

(QOVOIEVOL YIVETOL Liot GOVTOUT OVOPOPE BT PLGLOAOYIO TOV PULTMV.

4.2.1 Doagioloyio twv poTdv

H naoxn axtivoBoria (0,4 — 2,5 um) mov d1e1680€l 610 GUALO €VOG LTOD,

vokerto o avakioon, odOiaon ko amoppoenon. H avakiaon Aaupdver yopo
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AMOY® TOV SPOPETIKAOV SEIKTMOV dLAOAAoNG HETOED TOV aePIOV TOV PEGOKLTTAPLOV
YOPOL TOV PLALOL Kol TOV WiV TV Kuttdpwv. Emiong, kédmolo mocootd didbraong
opeiletar  oe  OANAemdpdoel  pHeETAED  EVOOKVTTOPIK®Y  GUOTATIKAV, OTMG
pokpopopimv Kot AVGOcOUAT®V, To0 omoio Oupmg avépyetar oto 10% updévo g

GLVOAIKNG StaBAaoNG.

Yyqpe 4.3: AmEKOvVion NG OVAKAOGNG TOL (MOTOG GTO HECOKVLTTAPLO YMDPO €VOG

npaotvov evAov (Harrison and Jupp, 1989).
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O1 ¥pOOTIKEG TOV GUTMV KoL TO VEPH GTO HEGOPLALO ATOPPOPOVY TNV NALOKTY
axtivoPoria otig meployég 0,4 — 0,7 um o 1,3 — 2,5 um, avtiototya, ToV EAGHOTOC
™G MAeKTpopayvnTiknG aktivofoiag. H axtivoPoiia otnv mpdtn meproyn eivor
yvoot) ot owebvy Piproyparic og PAR kot amoppopdror kvpiwg amd 1
YAOPoPOAAN (a8 ko b), cvoTaTKO TOV YAOPOTANGTMOV KOl SEVTEPELOVIMG ATO TA.
Kapotevoeldn. Xty mepoyn 0,7 — 1,3 um mpaypatonoteiton pundoapvy 1 KaboAov
amoppOPNoN Kol £TGL KLPLPYOLV Ol unyoviopoi oavakioong kot ekmoumns. H
TPOCTHRTOVGH aKTIVOPOAl, TeEMKE, €lte amoppopdTon gite avakAdtol kot dtoyéetan
dapécov ™G eLTIKNG palag N oto vrdPabpo avtc (£dapog, aTpdSEAPL K.AT.)
(AoréCiog, 2002).

H @oopotikn coumepipopd g @uTikng kaivymg oto gopog 0,4 — 0,7 pum
TPOCOEPEL TN SLVATOTNTA TAPAKOAOLONONG TV UETAPOADYV OTA SLAPOPO GTAOIL
KOAAMEPYOUUEVOV KOl U1 QLTAOV, AAUPAVOVTOC, OUMS, LIOWYN Kol TNV avTioToryn
CLUTEPLPOPE TOL YOp® HKpOTEPPAAAOVTOS, T.X. TOL €d0dpovs. Etol, o yevikég
YPOUUEG, OT®G TPOKLATEL MO HEAETEG KOl EPEVLVEG, TEGGEPIS €lval Ol POGUATIKEG
TEPLOYES TOL EVOLAPEPOVY GTNV TOPAKOAOVONoN NG PAdcTnong, 010tL 67 AvTEG
KLPLLPYOVV TOAD GNUAVTIKE QUGIOAOYIKA avopeva, Onwg eaivetat otov [livaxa 4.1
(AoréCiog, 2002).

MMivaxkag 4.1: Evo100épouces QaCUATIKEG TEPLOYES GE GYEOT UE TOAD OTLLOVTIKES

(QLGLOLOYIKES dlepYasies TV QUTIK®V KLTTdpwV (Aaréliog, 2002).

1 | Amoppoepnon aktivoPoAriag omd KapoTEVOEON Kol uéyxpt 0,5 um
YAOPOPUAAN

2 | Ioyvpn amoppdenon axtivoforicg amd YAwpoeOAAN 0,62 - 0,7 um

3 | Avaxkiaon aktivoBoriog amd To KLTTOPIKA TOUYMLOTO 0,73-1,1 um

KUTTAP®V TOL LEGOPVAAOV

4 | Amoppdenon axtivoforiog amd to vepd 1,3-2,5um

Y1ig meproyéc 1 wan 2 (IMivakag 4.1) houPaver xopa n péyotn ovtibeon ot

(QOGUOTIKY] GUUTEPLPOPH OVAUESH GTO YUUVO £00.(p0G Kot otn PAAGTNON, KOl 7O
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ovykekpipéva and 0,62 émg 0,68 um. Ot meproyég 2 kot 3 avaeépovTal GtV TEPLOYN
tov HM®, mov Bewpeiton onuoavtikr] BAcEl TG QUGIOAOYIOG TOV QUTAOV Yo TNV
eCayoyn tov deiktov PAdomons. 'Etol, amd tig mepoyéc 1 kou 2 elvar duvatd va
e€ayBovv cvunepdopata 6Gov aPopd 6To PLOUO PMTOGHVOESNC, Kot amd TIG TEPLOYES
2 ka1 3 OGOV aPOPA GTNV TLKVOTNTO TNG YAWPOPVAANG KOl GTO TOGO TOV PLAADUOTOS
ot ovtiky pala. H meploy 4 mapéyer xpoyles TANpoQopieg mov apopovV GTO
TEPLEYOUEVO VEPO TMOV PUAA®V, YEYOVOS GUEGH GUVOEDEUEVO e TO pLOUO dloTVOTG
Kol, KOT EMEKTOCT, UE TNV E€MOPACTN OGVTOL GTN QLGOAOYIKN Olepyacio g
emtocHvheonc. Avtd ovpPaivel 610TL 6TV TEPITTMOOT VOATIKOV EAAEIUUATOS GTOVG
LEGOKLTTAPIOVG YDPOVS 6TO PVALO, KAT® amd mpokabopiopuéva amd To PuTd Opla,
OUVETAYETOL KAEICWO TOV OTOHATOV Y0, OKOT TNG OmTVoNg, Gpo KOl TNG
ewtocHvleong, aeod mapeumodiletar n avioAloyn oepiov pe t0 pKpOTEPPAAAOV

(COz, Oz K.XTE.).

4.2.2 IlapokolobOnon e Katdotaons s PLOGTNONS e T XPHON THAETICKOTIKMOV
ueboowv atnv avarxiauevy wepioyn oo HM®

[ToAdol aucOnmpeg dopvEdp®V €ivor GYESIGUEVOL VO KOTAYPAPOVY TO
OTOTEAECUO. TNG OAANAEMIOPOONG NG MAEKTPOUAYVNTIKNG oKTvOPoAiog pe 1T
Braotnon (m.y. Landsat TM kot NOAA/AVHRR). Xpnowonoidvtag tnv mAnpogopia
oTNV 0poTN Kot kovtvi) vépubpn weproyn tov HM®, propodv va mpokdyouvv OeikTeg
BAdotnong mov £xovv amoderyfel oNUAVTIKO €PYOAEI0 OTN HEAETN TNG KOTAGTOONG
™G PAGotnong amd Tic apyEs TG dekaetiag Tov *70.

g oyéon pe | PAdonon, n avakAopevn teployn tov HM® ypnoomoteiton
Hetalld TV AV Yo

1. Tov mpoodiopicpud g Tpéyovcag Katdotaonsg e Prdotone (McVicar
and Jupp, 1998).

2. Tn yoptoypdonon TV £d0QIKOV ETPOVEIDV, LE TN XPNON VO KLPLWV
YOPOKTNPIOTIKOV NG PAAOTNONG: TS €J0QIKNG PLTOKAALYNG KOl TMV
QUWOLOYIK®V otadiov g avartuéng tov evtov (McVicar and Jupp,
1998).

3. Tn xaptoypdenon e EXOVAGVOTACTG TOV PUOIKOV TOpoV (.. APddia),
mov pmopel vo ypnoipomombBel omnv mPOPAEYN TLPKOYLOV KATO TN

ddpketa meprodwv Enpaciag (Chladil and Nunez, 1995, Illera et al., 1996).
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[Tponyodueveg €pevveg anédelEav Ot vapyel Betikn cvoyétion petald g
TOPOVGIOG TOV PLAADUATOS, CLUTEPIAOUPAVOVTOC UETPNGEIS TOV OeikT (QUAAIKNG
emoeavewog (LAl = Leaf Area Index) (Tucker, 1979), t¢ katdotaong oty omoia
Bpiocketor to @uto (Sellers, 1985) kot dsiktdv PAdoTnong, Onmg o amAog AGYOG
KOVTivou vrépubBpov — epubBpod kot o Ogiktng PAACTNONG KOVOVIKOTOUUEVNG
dwapopag (NDVI: Normalized Difference Vegetation Index) (Tian, 1989).

To mocootd PuTokdAvyNg ivon pia amd TIc cLVICT®OoEG TOL opilovy TV 1YL
TOV CNUOTOS otV avakAdpevn mepoy] tov HM®. Ymapyovv, ouwme, kot dAlot
OMUOVTIKOL TOpAyovTeG mov emnpedlovy TNV TEAIKN TIU TOV EKOVOGTOLEIOV. X€
avtog mephapPavetal kot n yeopetpio tov BEcemv NAMov — otdYoL — ausOnpa.
AvT0c 0 mapdyovtag EAEYYEL TN GLVEICQEOPE TOL TOGOCTOV oKinong oto onua. H
okioaon pmopel va eivor amotélecpo G oAAnAemidopacng tov MAlov pe MV
TOTOYPAPio. KOl TO OVAYAVQO TNG TEPLOYNG Kol Vo emnpedletal and TIG OKIAGELS TOV
nmpokoAietl n PAaoTNON. AV M EMidpaoT, TOV OpileTON OO TN GLVAPTNON KOTOVOUNG
™m¢g avaklootikomTag owmAng katevbvvong (BRDF:  Bidirectional Reflectance
Distribution Function) (Deering, 1989, Burgess and Pairman, 1997), eivou
YOPOKTNPIOTIKO TG doung G PAdotnong. AAAOL mapdyovteg, Tov exNpealovy v
oy0 TOL ONUOTOG oTNV avakAmpevn mepoyn tov HMO, eivor ot petaforéc oto
YPOUA TOV EGAPOVES, Ol ATHLOCPAUPIKEG GLVONKES OV ETKPOTOVV KATA TN ANYN TOv
ONUOTOC, EUMEPLEYOVTAG GE OVTEG KOl TO OTUHOCPUIPIKE LOATIVOL KOTOKPIUVIGHLOTOL
(Choudhury and DiGirolamo, 1995, Hobbs, 1997), xafdg kot ot petaforéc otnv
AmOKPIoT TOL AcHN TP [LE TNV TAPOSO TOL YPOHVOV.

Yrnapyovv moAlol tpdémor kot péBodor pe TOvg oOmoiovg upmopel M
TNAETIOKOTNON VO GUVEIGPEPEL GTNV TOPOKOAOVONGT KOl OTN YOPTOYPAPNON TV
AYPOTIKAOV GUVONKOV, LE OTADOTEPO GKOTO TNV TPOYVMOOT| TNG YEWPYIKNG TOPAYMDYNG.
¥’ avtég mepthapPdvovtar M xopToypaenon Tov TtHmwv  PAACTNONG Kot 1
napakorovdnon g katdotaonc g Praotong (Kogan,1990, Samarasinghe, 2003).
Onwg mpoavapépbnke, n mapoakoAohOnon g Katdotaong e PAAGTNONG YiveTon pe
™ (PNON TOV OEKTOV PAAGTNONG.

Amhoi deiktes plaotnong

Ot amhot deixteg PAdoTnong mapéyovy pia EvoeiEn g mapovciog PAdotnong,
LEC® TNG OCVLYKPLONG TOV TILMV avakAaoTikoOtnTag oty kovtiviy vépubpn (NIR) kot
oty kokkwn (R) meployry tov HM®. Zvvnbwg, yiveton ypron g Sapopac 1 tov

Adyov tov NIR kot R meproydv tov HM®, aAAd Kot oTic dV0 TEPMTMGELS VYNAES
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TG vrodnAdvovy v Yapén Practnong (Ray, 1994). ‘Etot, Aowdv, opiloviat 600
HEAN omd T UHEYOAN OwoYévEW TV OEIKTOV PAdctnong, o Oelkng dpopdc
Braomong (Difference Vegetation Index — DVI) kot o deiktng Adyov PAdotnong
(Ratio Vegetation Index - RVI):
DVI=NIR-R (4.1)
RVI=NIR/R 4.2)

Aeixtng BAaotnong Kavovikomoinuévng Aropopag
"Evag moAhd yvwotdg deiktng eivor o dgiktng PAAGTNONG KOVOVIKOTOUUEVNC

dwapopdc. O deiktng vworoyiletar amd v e&icmon:

NDVI =M (4.3)
NIR+R

omov 1o NIR ka1 R €yovv opiotel mponyovpuévwg. O NDVI mpotpdrtar yioo oAkn
QUTIKT TOPOKOAOVONGN, 00Tt aviiotaduilel PePKDS TIC aAlAYEG TV cLVONK®OV
QOTIOHOY, TNV KAIoN TOL €3APOVG KOl TOV TTPOocavatoAlopd Béong. Ot TéS Tov
NDVI xopaivovtor Bempntikd and -1 émg +1, dmwg e&dyeton and v eicwon 4.3
mov mpoavapEpOnke. Tiwég avem tov PNdevOg VITOOMAGVOLY TNV VTOPEN TPAGIVING
Braothong (YAwpoPOAANC) N YouvoD €3G@ovs (TéG YOp® G6TO PNdEV), EVE KOT® TOV
uNndevog dmAmvouv v VIapén vepov, (1oviov, TAyov Kol VEP®dV. EvOekTikég Tyég
v KGO vav amd Tovg Topamdve TOTovg Tapovotdloviot otov [ivaxa 4.2.

H omrovoaiotnta tov NDVI evdyetor oto yeyovog Ot givor evOgKTIKOG TOV
Babuov ™¢ pwtocvvOeTIKNG dpacTnPloTTOS TG VIO TapaKoAovONon PAGCTNONG
(FEWS Bulletin, 1996). Eivot évag ypfyopog kot amodoTikog TpOmTOG Yo, TNV EKTIUNoN
¢ Compng Practnong. Metd and avtiEoeg cuvOnKeg, avapévetal GNUOVTIKY Heiwon
tov NDVI 610 medio ko ot Tipég amokpivovror otnv EAAEIYN GTOLYEIDOV YAWPOPVAANG
Kol Gpo G€ UHEWUEVI] KATO TOAD @mTocvvOeTikn Opactnpotnrta. [Iponyodueveg
peiéteg €o6ei&av 6Tt 0 NDVI cvoyetileton kaAd pe abpolotikny Bpoyxdmtmon 2-3
unvov (Malo and Nicholson, 1990, Schultz and Halper, 1993), yeyovdg dwaitepa
EVOLOPEPOV GE AYPOUETEMPOAOYIKES KOl VOPOAOYIKES EQPOAPLOYES.

Ot Liu ko Kogan (1996) mapatmipnoav 6t o deiktng NDVI mapovoidlet
pHeyoAn ovoyétion pe to EMAeypo HOatog kot T Ppoydmtwon Y TOHTOVG
edapokaivyng, Oomwg to Cerrado (MPadt oty Zapdva) kot n Caatinga (daoikn

£KTOOT)), OOV Kol OTIG 000 TEPLOYES VILAPYOLV KOAMEPYEIEC UE KATA TOTOVE VYPEG
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kot Enpéc meproyéc. o téooepic tonobesieg o deiktng NDVI e€nynoe 46 - 61% g
dlkvpoveong e PpoydnT®OoNG, HE YPOVIKO P HeTpnoewv €vOg pUnvOog Kot yio
nepiodo amd tov Avyovoto tov 1981 £wc tov IovAo tov 1987. Méca oto ypovikd
mlaiclo ™G avaivong oev vapEe avapopd mov vo eEaceaiilel OTL M €JAPIKN
KdAvym, Ko e€outiag avtng, Kot 1 andkpion tov onpatog tov NDVI wg cuvaptnon

TOV Kapov, mopEpevay otadepés.

IMivaxag 4.2: Evdewcticég tipég tov dsiktn NDVI og d1dpopeg poppég kaivyng
€dapovg (AaréClog, 2002).

TYIIOX NDVI NDVI
EAA®OKAAYYHX (og KAipoxo -ledmg 1) (o€ Khipoxo 0-255)
[MTukvn PAdoTnon 0.500<NDVI<1 210 <NDVI £255

Métpia mpdovn PAdotnon 0.140 < NDVI < 0.500 118 < NDVI < 210

Apo PAdotnon 0.090 < NDVI < 0.140 105 <NDVI < 118
Topvo €dagpog (opyopévo 1 0.025 < NDVI < 0.090 88 <NDVI < 105
Bpoy®deq)
Néon 0.002 < NDVI < 0.025 83 <NDVI < 88
X10vt Kot Tiyog -0.046 < NDVI < 0.002 70 <NDVI < 83
Nepd -1 <NDVI <-0.046 0<NDVI<70

O deiktng NDVI ektipdror amd dopvpopikd d€d0péEVa, TOV GTNV TAELOYN Qi
TOV EMCTNUOVIKOV UEAETOV UEYPL ONUEPO, TPOEPYOVTIOL OO TN GCEPA TOV
HETE®POLOYIKDV dopuedpwv molkng tpoyxds NOAA/AVHRR, Ady®m ™¢ vymAng
YPOVIKNG Olakpitikng kavotrag (kalvyn oe kabnuepvny Paon). Ot dopvedpot
NOAA 6100£t00v padtopeTpa e YOPIKY SLOKPLTIKY tKovoTnTa Tepimov 1x1 Km? kot
TEVTE KAVAAL QOCUATIKOV GLYVOTNTOV, HeTald TV omoimv gival kol avtd Tov
opatod Kot Tov vrepVBpov. [ToAréc @opég, Otav amatteitonr VYNAITEPY YOPIKN
dlakp1tikn wKavotto, e€dyetal Kot amd 00pLuPOPIKA dEOOUEVO TOV TPOEPYOVTIOL OO
nepiforioviikong dopvedpovg (Landsat, IKONOS, SPOT, «k.An.). Etot, Aowtov, o
vroAoyllopdg tov Ogiktn yivetar omd SAPOPOLS TOHTOVS JOPLPOPIKMOV EIKOVOV
avdioya pe v gpappoyn. ILy.:

e Ewodveg NOAA/AVHRR (1-8 Km): Anuovpyioa yaptédov NDVI oe

TaykOGHo KApoKo Kot kafnuepvy Baon.
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e Ewoveg SPOT-XS (20 m): Emupénovv v mapakorovOnon upe
Aentopépela o€ KAIOKO oypOKTLOTOC T AEKAVIG QITOppOT|C.
2vvOetor deikres fAaotnong
Metd amd ypovia €pELVOG, TO OTOTEAEGLOTO TOPOLGIOGOV TOAAOVG OeikTES
BAraotnong, ot omoiot Tpotabnkav wg Pertiwoelc tov NDVI (ITivaxog 4.3). Ot deikteg
aVTOl OXEOLAGTNKOV Y10 VO LEWMGOLV TNV ETPPON TOV OVIIKEWLEVOV OV OgV elvar
BAaotnom, Tov TOTOL £6GPOVG Kt THG e60PIKNG VYpaciag (Gorte, 2000).
Ot Lyon et al. (1998) npaypotoroincav pio ovackOTNo™N Y10 THY OTOTIUNON
TOV SUVATOTHTOV TOV OEIKTOV PAACTNONG, Yoo TOPAOEYHA Yoo TN METPNON TNG
nopoyoykommrog pookotonwv (Richardson o Everitt, 1992), yia v aviyvevon
aAlayng xpnoemv yng (Angelici et al., 1997), yio v anoyilwon tov dacdv (Banner
kot Lynham, 1981), kabmdg kot yioo T SuvatdtTa VIOAOYIGHOD TNG TPOYUATIKNG
e€ATIO0O10TVONG OVA EIKOVOGTOLYELD, aVTL TNG OVATTLENG TNG MG VTOAOITOL OTIC
e€lomoetg voatkov wolvyiov. H emioyn tov kataAAnAotepov deiktn PAacTnoNG Le
Baon Tig emkpatoVoEG GUVONKEG VAL EPOPLOYT, ATOTEAEL OVTIKEILEVO £PEVVAG GTO
onoio mpémel va AneOovv vdym ot akdAovbor Tapdyovteg (Gorte, 2000):

e Epocov n emoedvewn yopokmpiletor amd ovokAaoTikdtnteg, pio ekova
EUTEPLEYEL LETPNGELS TNG AVAKAOTG, O1 OTToieg EMNpealovTol omd TIG O1POPES
QOTEWVOTNTOC Ko TNV atpoceapa. ' avtd 1o Adyo kpivetor amapoaitnn 1
EPAPLLOYY| PAOIOUETPIKAOV S10pODCEMV.

e T ™ 0160pBwon g emidpacng Tov YEWAVAYALPOV OTN EOTEWVOTNTO £ivor
amapaitnT N xPNo” evOg ynelokov poviédov avaylveov (Digital Elevation
Model — DEM), 10 omoio va eivar cvufotd pe 0 YOPIKH SKPITIKA
wavotnTo ¢ ewovag. Otav éva té€toto povtédlo degv eivor dwabéoipo, ot
deiktec PAGotnong mov Pacilovion 6t ¥pNon Tov AGYOL TPOTILOVVTAL OO
Toug  KaBetoug Odeikteg, emewdn eumepiEyovv €€ opopov  €va  €idog
Kavovikoroinong. Ot delkteg mov kdvovy yprion tov Adyov, ovauePOA®G,
TpocTalfovv vo yeP1oTovy pio emmpochetn petafantm, m eotewvotra. I't’
avtd 10 AdY0o Og UTOPOLV VO, SLOKPIVOLV TO UEPIKMG (POTICUEVE AQUTPE
avTikeipeva omd to. €viova QOTIGUEVA OKOTEWA. AVTH 1 o0YyYvon Ogv
voiototar Otav gival Yvootd OTL 1 eOTEWOTTO €ivol OLOIOHOPPT, OTMC

ovpPaivel 6TIC TESIVES TEPLOYEC.
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o Xuykekpiévol deikteg (my. o NDVI) givor yvootd 01t Asttovpyodv Kolvtepa
o€ MEPMTOGEIS OmOL 1 KAAvym amd PAdoctnon eivar vymAn, eved dAlot
amodidovv kaAvTepo pe TV VmoapEn Aydtepng PAdotnong. Xtn devtepn
mepintwon, m emidpacn Tov €dAEOVS eivor vyMAGTEPN KOl YU owTO
avamtuyOnkay ot delkTeG TOL ivon TPocaprocUEVOL pE BAom TO £00.(pOC, OTMG
0 SAVI, o SARVI kot o TSAVI (TTivaxag 4.3).

e O deikmg euAlikng empavewng (Leaf Area Index — LAI) opiletoanr g n
aBpoloTIKN EMPAVELD TOV KOADTTETOL OO VAL OVOL LOVADS ETPAVELNG YNC,
ue mpoocavatoMopd oto  vadip (Bastiaanssen, 1998). O  deikng
AVTITPOSMOTEVEL T1) GLVOALKT| Propala Kot glval EVOEIKTIKOG TG OTOd00NG TV
KOAAEPYEWDY, TG QUTIKNG avtiotaong (canopy resistance) kot ¢ pong
Bepuomrag. Téhog, £xel mapatnpnOel n VOPEN UN YPAUUKNG oYEoNG HeTtalhd
tov LAI xot dwwpopav deiktdv Prdotmong (Bunnik, 1978; Clevers, 1988)
(Mivakag 4.3).

IMivaxag 4.3: Avoaokonnon otovg deikteg raotnong (Gorte, 2000).

— Intrinsic Indices

Difference Vegetation Index DVI =NIR - R
Ratio Vegetation Index RV] = E_IR
R
: s ’ NIR — R
Normahzed Dhifference Veg. Index NDVI = ———
MNIR + R
Green Vegetation Index GVI = NIR + SWIR
R+ MIR
o o Soil-line Related Indices o '
_ NIR-aR-»
Perpendicular VI { PVl ~ alitad. )
NIRgqj) = @ Rggjy + b
'\‘h'r_'l‘:.:lru_'u difference V1 WDVI = NIR - NIR&I!IIR
soil
Soil Adjusted VI SAVI — (1 + L)!_.\'_IR — R)
NIR +R+ L
Soil Adjusted Rartio VI SARVI = ﬂ
R + h,’u
Transformed Soil Adjusted VI TSAVI = 22 (NIR—a=R—10

R4+a=NIR—as=h

Leal Area Index

Relation between Leal Area Index and d 2 on LAT
S AV SAV] — ¢y — g8
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Aeiktng Kotooraons Biaotnong

Mo toparrayn tov deiktn NDVI givar o VCI, o omoiog mpotdbnke and tov
Kogan (1990) kot omotelel évo ypiowo epyoieio yio v mapakolovdnon tng
emidpaong tov neptparrloviik®v cuvOnkodv ot PAdotnon. O VCI givon éva mocooto
TV TInOV Tov NDVI og pia dedopévn ypovikn otryurn, Aappdvoviag vmoyn 1o e0pog
tov Tipov tov NDVI, yio kdBe ewcovootoryeio. O deiktng ywpilel oto dedopéva
NDVI, to Bpayvrnpdbecpo kapikd ofjpo omd 10 HoKpOTpOOEGHO 0IKOAOYIKO G
(Kogan and Sulivan, 1993, Kogan, 1997).

Mmnopet va Becwpnbet 6t1 0 VCI gival otevd cuvoedeptévog e TV KOTAGTOoN
otV omoia Ppiokeron n PAEoTNON HOG CLYKEKPEVNG TTEPLOXNS. AV T dEdOUEVA
(cvvbwg NOAA/AVHRR) «ataypdeovtar yio opketd ypdvia, €Tl OOTE v
Aappdvovtar vroyn T akpoio eovopeva Katd T HETAPOAN TV TEPPOAAOVTIKMOV
ouvnkov, tote o VCI pnopet va vodei&et to evdeydpuevo duvapkd g PAactons M
™ duvoukotnTo — ympnTikotTo (carrying capacity) tov owkoovotuatog (Kogan,
1995a).

O mpwtapyds GKOTOS TG avATTLENG TOL deikTn NTav M amotiunon TV
petafolov oto oo tov NDVI og oyéon pe T1g kapikég cLUVONKES, LELDOVOVTOS TNV
EMPPON TOV YEOYPOUPIKOV TOUPUUETPMOV KOl TOV TOPOUETPO®V TOV OIKOGLGTNUOTOG,
Om®G T0 KAMpa, 10 £30¢pog, 0 TOmog PAAGTNONG Kot 1 TomoAoyio. Avti 1 1010TNTA
TapEYEL EVOL UNYAVIGUO Yo TN GOYKPIOT TIHOV HETAED SLOPOPETIKMY TEPLOYDV (.. M
EPAPLLOYT] TOL OE éva POCKOTOTO Kol GE £va TPOMIKO 0AGOC, Yol TOV TPOGOOPIGUO
TV adMayov otig Tinég Tov NDVI og oyéon e ta tpéyovio Kaupikd gavoueva). Mia
vtobeon otov vroAoyopd tov deiktn VCI eivan 611 Yoo to oynuatiopd tov NDVI
ypnowonomdnkav a&dmiota Kot faduovounuéva (KaAUTPapIoUEVE) TAETICKOTIKG,
dedopéva. Paydaiec kor pun ovopevopeveg oAAayég oty €30QOKAALYT, OTMG M
KOTOGTPOPY] HOG dOCIKNG TEPLOYNG, £XOVV MG OMOTEAEGHA 1) epunveio Tov SeikTn va
elval mo SVGKOAN KoL e TEPIGGHTEPQ TPOPALATA. XE TETOEG TEPUTTAOGELS 1) VITOPEN
TPOGPATOV Kot aSOMOTOV OEHOTIKOV YOPTOV £0APOKAALYNG GULVEICPEPEL GTNV
opBotepn epunveia tov VCI (McVicar and Jupp, 1998).

Ot Liu ko Kogan (1996) avaeépouvv 6t 0 VCI mapéyet Evav kalvtepo deiktn
™m¢ TomiKNg Enpoaciag, o€ cLYKPION HE TOVG GAAOVLS TPOTOVS OVOYVMPLONG TOL
eowvopévov. H andkpion tov VCI dtapépet yopikd Kot ypovikd amd auty 1oV GAA®V
pefdd®V TPOGOIoPIoHOD Kol JEIKTAV, OPMOS pio OVOALTIKY GUYKPLON WHE emiysld

afomota otoyeio yoo v Enpacia (T.y. amd TIC €0VIKEC GTATIOTIKEG VANPEGIEG),
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amotedel TOAOTIUN TPpocsONkn Yo va emPePaiwbel 0TI aVTEG Ol dloPopES AmoTELODV
BeAtuidoelg.

O Kogan (1995a) déievkpivioe Ott ot Tipég tov VCI éyxovv avtiotoryio pe
emiyeleg  PPOYOUETPIKEG TOPATNPNOES Kol  OVOHOMES oty amddocn TOV
KaAMEPYEIDV, Kol Opioe TV Enpacia o¢ Tig Tipég Tov VCI mov etvan pikpdtepeg amd
t0 36% yw moAvety PAACTNON, GE TEPLOYEG TOL GLVOPELOVV UE TNV AUEPIKN.
AmédeiEe 0T 0 deiktng pmopet va evtomilel v apyn, TV £viaon Kot T OdpKeLd g
Enpociog kot yevikdtepa tov avtiEomv ya tn PAdotnorn cvvinkdv. Avtd frav
Qovepd Yoo T ypovid 1988, 6mov onueldOnke pio mopoteTOpEV) KO EKTETOUEVN
Enpooia, Kabhg kot yoo Tig ypovieg 1987 kar 1989, 6mov onueidbnkav pikpng
OLIPKELNG KO TOTIKOL yopaktipa mepiodol Enpaciag, ot omoiot odnynoov otnv
avamtuén avtiEowv cuvOnK®dV yuo TIc kKaAMépyeies (.. EAleupa vepov). Téhog, o
VCI éyer ypnowomombel yio tov kabopiopd g Enpaciog Kot TG TEPLOPIOUEVNS
avamtoéng ™¢ PAaotmong egottiog avtmg, koBOC Kot Yo TIG ovTioTOY0 WIKPES
amoddoel; TV gapvav oumpov oty meployn tov Kalaxotav (Kogan, 1995b;
Gitelson et al., 1996), tov BouPakiov oty Kiva (Kogan, 1995b) kot tov kptbapton
o Notw Pooia (Kogan, 1995b).

[MpoypappatiCovtag tov vmoroywopd tov NDVI oe  ypovikny Paon,
ypnowonoteitor n 01 avoroyia, pe v omoia o VCI opiler 10 unviaio deiktn
katdotaong Prdotmong (MVCI) (McVicar and Jupp, 1998). O deiktng awtdc umopei
Vo 0p1oTEL Y10 OTTOLOVONTOTE UNVOL 1] YPOVIKY] TEPTIOO0 KOt EMTPEMEL T GVYKPIGT TOV
onpatog tov NDVI, m.y. 10 Méptio evoc £100¢, 68 YoM e TO €0POG TOV CNUATOV

tov NDVI 6 A®wv tov Maptiov HEGa 6TO GET 0E00UEVOV.

43  H Tniemokonnon ot Oeppixi meproyn tov HMP

H Beppucn mepioyn oo HM® avagépetal oto @acpatikd evpog and 3,75 £mg
12,5 um. H evépyera g axtivofoAicg mov GLAAEYETOL A TOVG THAEMIGKOMIKOVG
aloOnNMpPeg eKMEUTETOL OO TNV EMQEAVEL TNG YNG, TOVG MOKENVOVS KOl TOVG
OVAOTEPOVG  VEPIKOVS  GYNUOTICHOVS Kol  €ivol  oLUVAPTNOT 1TNG  EMPOVELNKNG
Oepuoxpacioc. Méypt onuepa Exovv avomtuyBel ToALd povtéda, ta omoio ETTPETOLY
TOV VTOAOYIOUO TNG €mMPAVEWNKNG Oepuokpaciog pe tn ¥pnon TNAETICKOTIK®V

dedopévov amo ™ Oepuikn meployn (Toipog, 2006). O Prata (1994) o ot Prata et al
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(1995) avagépovv TOVG GAYOPIOUOVE KOl TIG TOPOUETPOVS TOV OLOLTOVVIOL GTOV
vroloylopud ¢ Bepuokpaociog emaveiog edapovs. O Barton (1995) e&etaler éva
€0bpog adyopiBumv mov ypnopomoovvTaL Yoo TNV eKTiunon g Oepuoxpacioc g
emoavewg ™ Odlacocag (SST: Sea Surface Temperature). O Rassow (1989)
AVOPEPETOL GTNV HETPNOT TOV WIOTHTOV TOV VEPIKOV CGYNUATICUOV HE TN YoM
TNAETIOKOTIKAOV OEOOUEVMV.

H mAemoxoémmon ot Oepuikny mepoyn tov HMO ocvuPdrrier oty
TOPOTNPNON TNG KOTACTAGNG TOV ETPAVEIKOD vepyELlakoD toolvyiov (SEB: Surface
Energy Balance) oe oyeddv mpaypatikd xpovo. To empavelakd evepyelakod 16olvylo
e€aptdron amd v kaboapn oktvoPoAiior mov mpookpovel otnv emedveln. Emiong,
KOTA TN SAPKELN TNG NMUEPAG OEXETOL TNV EMIOPACT TNG EGEPYOUEVNG LKPOD UNKOVG
KOHOTOG MAOKNG axtivoPoAiog Kot €va mocd OVOKADOUEVNG aKTVOPOAlNG TOv
e€optdtar omd T Aevkavyewon (albedo) g kdbe emdvewng. To empavelokd
evepyelakd 16000Y10 emnpedletol EMMALOV AMO GLVIGTMOGES TNG OO KO TPOG TN YN
HEYAAOL pNKOLG KOpotog oktvoPfoAiioc. H xaBapn axtivoBoria, ce OAo To UnKnm
KOHOTOG otV empdvel. Tov £0dpovg, Ppioketon o wwoppomion pe v asOnty,
AovOdvovca kat tnv €dapikn por Oeppottog (Mc Vicar and Jupp, 1998). e peydheg
YPOVIKES TEPLOOOVGS, N €d0PIKN Bepuikn) pon Bewpeitar UNOEVIKY Kol TO EMUPAVELOKO
evepyelakd 100L0Y10 OVTITPOCMOTEVEL TNV 100PPOTiN HETAED TNG oucONTAG Kol NG
AavBdvovcag pong Bepuodttoag. Koatd 1 owbpkelo e MUEpag, M UETPOVUEVN
empavelokn Beprokpacio 6Ty emedvela g yng eiva, ev pépet, e€aptnuévn amod Tic
OYETIKEG TOCOTNTES TNG austntg kot g AavBdvovcag pong Oeppotntog (Toipog,
2006).

To emavelokd evepyelakod 160L0Y10, GE OTOLOONTOTE YPOVIKT OTIYUT, OlveTal
ano v e&icmon:

R,=AE+H+G (4.4)
Omov:

e Rn givar n xaBapn| axtvoPolrio o€ OAa ta ik koporog (W m-2).

e E givor n e€atpicodiomvon| v vopatpmv (m s-1).

e ) eivau n AavOavovoa Oeppotnto g e€dtiong Tov vepov (J m-3).

e H givarn areOne pon Oeppottog (W m-2).

e G sivorn edagikn pon Bepuomrag (W m-2).
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To AE avagépetor 610 OGO NG €vEPYELNg oV ypelaletal yuo tn pHeTdfoon
H0G GLYKEKPIUEVIC TOGOTNTOS VOATOS GO TNV VYPY| OTNV 0€PLo LopeY|, it HEC®
™G e€dTuong eite péow g dlepyaciag g SloTvong.
H d00éoun kabapn evépyeia (Available Energy, AE) otnv empdveio g yng,
N omoia pmwopel va petatpanel oe GAAEG LOPPEG, UTopel va ypapTtel og eENG:
AE=R,-G=1E+H (4.5)
6mov 6A0t o1 Opot e€nyovvtal Taparave. O Tapdyovtag KAEWL Yo TOV TPOGOOPIoUO
¢ Oeppokpaciog empaveiog eivar n ocopperoyn g AE ot AavBdavovca kot otnv
awoOnt) pon Bepuotntag. H diepyacio avt) eréyyetor omd TNV TOGHTNTO TOV VEPOL
nov gival SBEGIO Kot TNV EVKOAMA PE TNV OTolol HETAPEPETOL OO TNV EMPAVELL
otV aTpoOcEapa, dtapécov g eéotcodianvong (Eymard and Taconet, 1995). INa
pio avackomnon tov pefodmv e£oymyng TV ETIPAVEINKOV PODOV 00 S0PLPOPIKA
dedopéva, pmopel kaveic va avatpé€el ot Piproypagio twv Eymard xor Taconet
(1995). Tétoleg teyvikég mapEYOLV TN dLVATOTNTO NG YOUPTOYPAPNONG NG
TPOYUATIKNG EEATIICOOATVONG N TG OlfecIUOTNTAG VYPOGIOG, 1 OTOlo GE YEVIKEG
ypoppég opileTon amd To AOYO TNG TPOYHOTIKNG EEATUICOIOTVOTG TTPOG T OLVNTIKY).
Oepkd TNAETIOKOTIKA dedOUEVA UTOPOVV VO KOTOYPOPOVV KOl KATO TN
duapketa g voytag. Tic voytepvég mpeg, to SEB eléyyetar and v amehevBépmon
Bepuomrag amd 1o £00pog, N omoia amoppoPnOnke Katd tn ddpkewo ™G nuépag. H
anelevfépwon Beppdrag ™ voyta e£opTdTot omd TNV TOGHTNT TOV ATOPPOPHONKE
KOTA TN OlIpKEWD TG NUEPAS Kot amd 1o puOud mov avtn amerevfepdveTal PLETA T
dvomn tov nAiov. Avti M Asttovpyia oyetiletor pe TNV KAVOTNTA TOL TEPPAAAOVTOG
vo omofnkevel evépyewa, kot €optdTor Omd TNV MOGOTNTO TOL VEPOL OV
amofnkevtnke oto mepifariov (McVicar and Jupp, 1998).
H Ogppcn meproyn tov HM® €yetl ypnoyomomBel yio tov mpocdtopioud:
1. Tov xatapeptopov ™ dbéciune nAtakng axtivoforiag, Bacel Tov TOGOL
TOV YPNOLLOTOoLEiTOL Y10l T OEPUAVOT TNG EMPAVELNG 1] YOl TN LETATPOTY)
TOV VEPOV OO TNV VYPN OTNV AP0 KOTAGTACT], LECH TNG EEATIIONG 1] Yol
™ Jdwmvon and to. eutd. Evag mpoodiopiotikdg mapdyoviog avtod Tov
KATOUEPIOUOD €ivan 1) TOGATNTO TOVL VOUTOG TOL £ivan eAehBepal daBEaun
v €EATUIC0010TVOT]. AVTOG O KOTOUEPIGUOG Uopel v TPoGOoploTel amod

™ p€Tpnon g Beppoxpaciog empoveiog ed6povg.
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2. Tng Beppokpociog oTnv KOPLEN TOV VEE®V, 0 0MOi0¢ €ivar JelKTNG TV
mePLOY®V  Omov  dgv  mapatnpnOnke Ppoyxdmtmwon, kobOS Kol NG

mhavotTog BpoydnTmonc.

4.3.1 IloapoxorobOnon e Katdotaons e PLOGTHONG We TH XPHON THAETIOKOTIKMDV
ueboowv oty Oeprurn mepiroyn too HM D

H adénon tg Beppokpaciog omn QUAMKY emQAvELD omoTeAEl dgikTn NG
KOTOTOVNONG VO0TOG oTa PLTA. Avti M Beppiky| amoKplon pmopel vo cuuPel axoun
Kol O6tav To QUTA eivonl mpdowva, aPod TO KAEIGIWHO TOV GTORATOV Yoo TNV
EAOYLOTOTOINON TOV OTOAEUDV GE VEPD, SOUEGOV TNG OlEPYAsiag NG Oamvong ExEt
®¢ amotéAecpa T peiwon ot Aavldvovcsa pon Beppotnrag. Avt n peimon, e&attiog
oV 16oluyiov gvépyelag, cuvemdyeTol TV avENoN TS aucOnThg porg Bepprotnrag Kot
mOavov Vv dvodo g Bepuoxpacioc otnv emedvela tov eUAAwvV. H adénon g
Bepurokpaciog ot LAMKN EMEAVELD EXEL YPNOIULOTOMOEL YO0 TNV AVOLYVOPLOT) TOV
Katamovioemv otig Kodhépyeteg (Pinter et al., 1979; Mottram et al., 1983; Berliner et
al., 1984) ko otig daocwkég ektdoeig (Luvall and Holbo, 1989).

H vdatikn katamoévnon (water stress) ota gutd enépyetatl Otav ol avAyKES 6€
vepd Eemepdoovy 1o eminedo g drabéoiung e0apikng vypaciog. To evoeyduevo yo
TV EUEAVION KATOTOVINONG VLIAPYEL OTaV TO vePd mov elvar amobnkevpévo o610
£€00.pog Oev apkel yoo va vrootnpifel kol v STNPHOEL TOLS PLOLOVS avEN NG,
yeyovog mov glval wwitepa onpovtikd yu tig kaAAiépyeieg. I[ap’ dAa avtd, ondvia
&xovv ypnoporom el nuepnola BepriKd 0EO0UEVA OO TNAETIGKOTIKES TAATOOPES
Y. TOV TPOGAOPIoNd ¢ Katdotaong g Prdomone. Ov Dedieu xor Chekalyuk
(1995) onpeiwoav 6Tl EMdyloteg peréteg Exovv cvumepthafel Oeppikd dedopéva ce
HOVTEADL Yyl TNV  eKTiUnom ¢ Q®MTOCLVOETIKNG  dpacTnploTnTag, MOPd TN
YPNOIULOTNTA TOVC.

Ot tpwtondpotl mov gonyayov HeBOSOVG TOV YPNGLLOTOOVV GOV TPOTAPYLKO
dedopévo v nuepnoto Oeppokpacio oty XAV TG KaAALEPYELOG, Tav ot 1dso
et al. (1981), o Jackson (1981) kot o1 Jackson et al. (1981, 1983). Znuepa, ot pébodot
avtol glval cvvnOiGpévol Y TNV eKTIUNoN TG LYEIOG TOV KOAAEPYEUDY KOl TOV
TPOYPOUUATICHO TV 0apdehoewv oe eminedo aypotepoyiov. Téroleg teyvikég, ot
omoieg ovvetélecav otnv avantuén tov CWSI, kavovikomolobv Tig emoykég Kot

nuepnoteg PeTaPorég amd peTpoels OEpLOKPAGIOG OTNV EXPAVELD TNG KOAMEPYELOGS.
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Ymv Apilova tov HITA, o CWSI éxet vmohoyiobel pe Beppikd dedopéva amnd
padopeTpo yewpdg kat ewoveg LANDSAT TM yuo v mapoakoiovdnorn kotamdvnong
oe opoevoueveg meployéc. Emiomg, €xer ypnowomombel pe OBeppukd  dedopéva
NOAA/AVHRR yto v ektiunon g meployikng £0aQIKNG VYPAGIOG, LE OKOTO TV
ektiunon Ko TopakorovOnon g Enpaciog oe mediddeg g Boperog Kivag (Tian et
al., 1989). Xe maykdéouo eminedo, £xovv mpotabel OPKETEC TEYVIKEC Yo, TNV
KOVOVIKOTOINGN TV MUEPNOW®V  Bepuokpacidv  empaveiog €30QovE  amd
NOAA/AVHRR.

O Kogan (1995c) mopovcioce TO Odeiktn Kotdotoong Oepuokpaciog
(Temperature Condition Index, TCI). O dgiktng €€dyeton omd ypOvOGEPA SESOUEVDV
tov Bepuikod kavaiiov tov NOAA/AVHRR. O TCI umopel va ypnoiporomdei yio
NV EKTIUNON TOV TEPPAALOVTIKOV GCLVONK®OV Kol TNV ENLOPOCT] TOVG 6T PAGCTNON.
To kOplo mAeovéKTU TOV OgikTn EVAYETOL GTO YEYOVOS OTL Y10l TOV VITOAOYIGUO TOL
amouteiton pOvo pia ypovooepd amd muepnola Oepuikd dedopéva. Opmg, mapodtt N
TPOGEYYION OLTH eival EAKLOTIKT, TaPOLCIAlel Eva PeYOAO pelovEKTNUA. Agv givar
duvat 1M KOVOVIKOTOINGN 1TNG MUEPNOLOS OSKVUAVONG TMV  UETEMPOALOYIKMV
ovvOnkov (kabapn axtivoPorio, Oeppokpacio aépa, TaXHTNTO OVELOV, VYPAGIN) TOL
ennpealovv Tic Oepuikég peTtpioelg Katd t didpketo e nuépag (McVicar and Jupp,
1998). Emiong, éva GAAo pelovéktnuo tng pebodov eivar Ot dgv vmapyel M
dvvatdotnTta. vo  An@eOovv  vTOYN  OVOUEVOUEVES EMOYIKEG  OLOKVLUAVOELS OTN
Oeppoxpoacioc emaveiog €ddpovg. O delktng 0ev TPOTEIVEL KATOWL YPOVIKN
dlpopomoinct, yuo. wopAdEypa HETAED piog @Ovom@pivig Kot piog ovolSlaTikng
pétpnong g Beppokpaciag emeaveiog eddpovg. ITiBavov, awtd 10 TPOPANUL Vo
avipetoniletor pe tov vmoAoywopd tov pnvieiov TCL T va Avoel avtd to
npoPAnua, o Kogan (1995c, 1997, 2001, 2002) cvvdvaoe tov TCI pe tov VCI yia va
TPoodlopicel mePloyég mov €xovv mpocPindet and Enpacio. To amotedéopato TOL
véov Ogiktn, 0 omoiog telMkd ovoudotnke deiktne vywovg Prdotmong (Vegetation
Health Index, VHI) (Kogan 2001, 2002; Bhuiyan et al., 2006) &yovv cuykpibsi
TOLOTIKA [e omoTeAécpata mov TponAbay amd cupPatikéc peboddove. O deiktng etvar
KATAAANAOG Y10 TOV TPOGd1oploid TG YemPYKng Enpaciag.

Ymv Avotpoiio, ¥pnoipomolovvTal nuepNola Bepkd 0E00UEVO GE TEPLOYIKT
KMpoko, yuo Ty TopakoAovdnon tov nepifailoviik®y cuvinkmv mov oyetilovrtal
ne avtifoeg ocuvOnkeg, ommg N Enpacic. o va apapécovy TG emoykég TAGELS omd

™V avdAvon Tov nuepncinv Beppokpacidv empaveing edapovg, mov e&dyovtal amd
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dedopéva NOAA/AVHRR, ot McVicar et al. (1992) ko ot Jupp et al. (1998)
avéntuéov oamd kool 1o Oeiktn Oeppokpaciog KavovIKOTOmUEVNG  SpPOPAC
(Normalized Difference Temperature Index, NDTI). O deiktng vroloyiletatl amd v
eglomon:

Too B TS

NDTI = (4.6)

s 0
omov T, eivan n Oepupokpocio emeaveiog OTaV 1N OVTICTOON NG EMPAVEINS €lval
arepn (nradn n ET eivar undév) kot n omoio vroloyiletal pe t ypion Hoviélov,
Ts etvar n Beppokpocio em@aveiog OTMG QLT KATOYPAPETAL OO TOV aucOnTipa
AVHRR, a1 Ty eivan 1 Beppoxpacio emeaveiog 0tav 1 avtictaon g ETPAVELNS
gtvar undevikn (dnhadn n ET eivan ion pe v ETy) xar ) onolo vroloyileton mdk pe
T XPNoN HOVIEAOD.

To mieovektipata tov NDTI évavtt tov CWSI givar 6t (McVicar and Jupp,
1998):

e  YmoAoyiletor moAV mo €OkOAw, €PpOGOV Exel avamntuyfel to povtédo Yo

oV TPoGO1opopd TV Ty kat To.

o  YvufadiCer pe tig tipéc tov NDVI (6tav o NDVI givat vymiog, tote Kot o

NDTI &ivar vynidg), yeyovog mov w@elel TV «emkovovio» uetaéd tov
TNAETOKOTMIKAOV TapapéTpov. dvowkd, Bo vrapyel pio votépnon 6cov
aQopd OTNV EUEAVION TOV UEYICTOV THOV, 0@OL 0 £€vag Oeikng
avTIPOo®TEVEL TN dafeciudtTa TOPWV, VO 0 GALOG TNV eKUETAALELGON
aVTAOV.

O NDTI pmopet va yoptoypagnoet m owbecipotnta oe vepod. ‘Etol, mapéyet
pio ektignom g Katamdvnong 0tav o euTd dgv £X0VV aKOUN OVTIOPACEL 6T pelmon
™G TEPEXOUEVNG YAWPOPOAANG Kot dpa ot peiwon tov onpoatog Tov NDVI. Téhog,
n xpnon tov NDTI ovviehel ot yvaon tov vdatikov tcolvyiov piog meployng

(McVicar and Jupp, 1998).

4.4  Extipnon ¢ nopoyoyns KOAMEPYELOV NE TNAETICKOTIO

Ot dopvgopikég pebodoroyieg mov oyetiCovion pe TV mapokolovdnor tov

aypoxkAipatog, Pacilovion o€ mapap€Tpovg Ko Ogikteg mov  eEdyovion oo
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dopupopikd dedopéva. Ymapyovv TOAAOL TPOTOL TPOGEYYIONG, TOV TEPLYPAPOVTOL
otic e€ng katnyopieg (McVicar and Jupp, 1998):
1. Xpnon povo ThAETIGKOTIKMV OEO00UEVOV.
2. Xpnon TNAEMICKOTIKOV EKOVOV GE GUVOLUGUO |LE HETEMPOAOYIKES
TOPAUETPOVG.

3. Xpnon poviélev yempyikng mapaywmyng (crop yield modeling).

Oleg o1 mpooeyyicelg £xovv €va gupl EAGUA EPOPUOYDV, UE TIG OVO TPMTES
oLVNOMS Vo TPOTILOVVTOL GE EPAPUOYES AVAALGONG TNG TAGNS KOl TOPAKOA0VONGNG
G KOTAGTOONG TOV KOAAEPYEL®V, Kol TNV TeAevtaion vo epappoletor yoo v
extiunon g emepyoduevng mopoywyns. TéAog, Kol ot TPES YPNOCIUOTOIOVVIOL GE
Y POKAMUOTIKEG TAEIVOUNCELS.

To evopépov 7y T YPNON TNAEMICKOTIK®OV OedOUEVOV GE  HOVTELD
YEOPYIKNG Tapay®ynsg avéndnke koatd Tig televtaieg dekaetieg. Ta dopveopukd
dedopéva cuuPEALOVY GTNV KOADTEPT KATOVONOT KOl TOPAKOAOLONON TNG YOPIKNG
KOl XPOVIKNG €EEMENG TOV TOPAUETPOV TTOL EVOMUATMOVOVTOL OTo Hovtéda. Ot
péBodotl TG THAEMGKOTNONG UITOPOVV VoL d1apeBoVV GE CTUTIOTIKES, VIETEPUIVIGTIKEG
N orokpotikég Kor o€ ovvovacud avtdv  (Vossen, 1994). Ot ototioTikég
nmpoceyyioelg Pacilovian oe deikteg mOv €A yovTon amd TNAETIGKOMIKG dEGOUEVA KO
OV EIGEPYOVTAL GE GTATIOTIKEG AVOAVGELS, OTMC 1] GLOYETION Kol 1| ToAvopounon. Ot
VIETEPUIVIOTIKEG TTpooeYYioelg eumepiEyovv tov voAoyiopd tov NDVI, tov deiktn
oAk  empavewng (Leaf Area Index, LAIl), tg¢ amoppoonuévng PAR
(Photosynthetically Active Radiation, APAR) i o kAdopo ¢ PAR (Fraction of
Photosynthetically Active Radiation, FPAR) xot tg Proudlog, mpotod yiver m
extiunon g enepyopevng tapaywyns. Ot cuvovaotikég uEBOd0L EVMUATOVOLY TNV
AEMOKOTIKY TANpoQopicc o povtého avamtuéng koAlepyswdv (crop growth
models). Ot dvo televtaieg péBodol amartovv TOAAG dedouéva (.. PUVOAOYIKA
O0TAOW, TOMOYPOPIKA KOlU E€00PIKO YOPOKINPIOTIKA, TNUEPNOLNL UETEMPOLOYIKA
dedopéva 0T OLYKEKPIUEVT TOTODEGIN), €V Ol OTOTIOTIKEG TPOGEYYIGEIS £YOVV
eMdyioteg omontnoelg o dedopéva (Vogt, 1994).

Ta mepiocdTepa oTATIOTIKA HOVTEAD €lval HOVTEAD KOAMEPYELONG-OTAOS00TG
(crop-yield models) kot epapuolovtor pe petafailopevn emitoyio yio TV eKTipnon
™G amdO0oNG EKTETAREVOV eKTACEWV. O1 CLVTELEGTEG TPOGIOPIGHOD (RZ) dev glvan
OTTOPOATNTO GUVOEOEUEVOL UE ONUOVTIKEG PLOQUGIKES dlepyacies, omoOTe TaPOLGIALOVV

VYNAN SKOUOVOT] AVAAOYa e TOV TOTTO TG KaAMEPYELag, TV eployn K.T.A. (Mavi
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and Tupper, 2004). Oupwmg, T0 HEYAAO TOVG TAEOVEKTNILA VAL 1] ATAOTNTE TOVS KOl TO
yeyovog 0Tl eved dgv givar mhvtote mOAD akpiPeig, €yovv v KavoTTO VO
avayvopilovv ypoviEe pe TOAD VYNAEG 1 TOAD YOUNAEC OmOOOGELS, OPKETEC
efdopddeg mpwv amd ™ ovykouwdn. o dhovg awtovg Tovg AOYous, pe KupLdTEPO
aLTOV TOV ATUTHoE®V o€ Ogdopéva, oty mapovoa epyacio e&etaletor n ypnon
OTOTIGTIKOV HOVTEAMV LE TN (P10 O0PLPOPIKDV OEOOUEVOV.

Ievika, M mopayoykdTTo TOV KOAMEPYELDV TOIKIAAEL 0md £T0¢ O€ £T0G, e
TOVG TEPPUAAOVTIKODG TOPAyovTeG va gival (o amd Tig KOPLEg MYES QVTNG NG
dwakvpavong. Emiong, kot ov meployéc mapaymyns tov kodiepysumv oty EALGSa
umopetl va mowidovv and €rog oe érog. H xoatavoun g mapaymyng kot yevikdtepa
™m¢ Propdlog ocvvnBmg eEetaleton 6to mEdIO KO TAL ATOTEAESHATO OV €ivan TOAD
axpiPn], dedopévou OTL givar moAD dVoKoAo va kaBopiotovv ot akpiPeilg tomobecieg
TV delyPdTOV Kot va Topatnpnel £vag tkavomomtikog aptfpds detypdtov. Avtég ot
EML TOTOV TOPOTNPNCELS KOL Ol TAPAYOUEVEG TANPOPOPIES, OV €lval LOVO EVTOTIKEG
o¢ epyaocieg, aAld kot ypovoPopes. Onwg mpoavapipOnke, to teAevtaio £t T
dopLPOPIKE GTOLKElDL LTOPOVV VO ATOTEAEGOVV [al avEE0DT Kat Ypriyopn péBodo yia
™V 0E0AOYNoN TS PLOAOYIKNG dpacTNPLOTNTOG TG TPAGIVIG PAAGTNONC.

M and TIc To CNUAVTIKES EQPUPUOYES TNG TNAETICKOTNONG £ivat 1 EKTiUNoN
™G YEOPYIKNG TOPOY®YNG YPOVIKA Kol yopikd. Katd t dwbpkeio tov teAevtoiny
eTmV, £xel vdpéel TpO0dog otV avATTLEN PLOAOYIKOV KOl PUOIKOV HOVIEAMV Y10l
TOV VIOAOYIGUO TNG TOPOYMYNG LE TN XPNOT S0PLPOPIKAOV POCUATIKAOV OEGOUEVOV.
Tétoteg epappoyég, mov £6TIAlOVY GTNV EKTIUNOT TOV EMOPACEDV TNG CAAAYNG TOVL
KMpatog, oegdyovtal oe maykoouo kipaxka. H oyxéon petadd g mapaywyng kot
NG TNAEMICKOTIKA TOPOTNPOVUEVNS Topaywyns Propdloag oev givor oTOTIOTIKA
onuovtiky o unviaio Pdon, emewdn n mopaywmyny Popdlog ocvoyetiCeton pe
TPOYEVESTEPES GLVONKESG OVATTVENG.

[Tpoxeyévouv va vTOAOYIGTOOV Ol GLVETELES TV TTEPIPAAAOVTIKOV GLVONKOV
OTN YEMPYIKT TOPUYMYY], OTOLTEITOL EAEYYOG LE VYNAY YPOVIKT OLOKPITIKN IKOVOTNTAL.
To dopveopikd dedopéva mov cvAréyovtor amd 1o dopveopo NOAA/AVHRR
TapEYOVV  OMOOOTIKGL HECOH. YOO TNV TOPOKOAOLONGCN Kot TOV  €AEYX0 T®V
nepBairoviik®dv cuvinkmv. Ta dopvpopikd dedopéva pmopovv va ypncyLoromovy
YL TV TOpakoAovOnon Tov cuvONK®OV aVToOV, TNV ardkpion g PAdotnong oty

Enpocia, TV TApoy] AETTOUEPEIDV Yo TNV KATACTOON TNG PAACTNONG Kol N
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Beppokpacio TG YNIVNG EMPAVELNG, 08 KAMUOKO TOL KVHOIVETOL amd OAOKANpN TNV
VENA0 £mG TO PEYEDOG EVOG Ay POKTNLOTOG.

Evtovtolg, mpoxkeyévou va e€etactel 1 cLGGMOPEVON TOV TEPPAALOVIIKMOV
emOphoemV oTIG KOAIEPYELes, amatteitan eEgdkevpuévn peBodoroyio. Avtd pmopet
va gmitevydel pe m ypnon tov deKTdV ENpaciog, ot omoiot BewpodvTal EVOEIKTIKOT
TOV avtiomv cuvOnkav, 6mov o1 HakpomPOOESLES EMOPACELS TPETEL VO EKOPOUGTOVV
pafnuotika. Ot dgikteg mov  ypnolwomolovviol ovbvnbwg Yo T HEAETN TG
neTempPoroyikng Enpaciog givor o deiktng dpyotrag Enpaciag Palmer (Palmer
Drought Severity Index) (Palmer, 1965, Dalezios et al., 1991, Thiruvengadachari and
Gopalkrishna, 1993) kot o deiktng Bhalme xor Mooley (Bhalme and Mooley Index)
(Bhalme and Mooley, 1980, Dalezios, 2000, Zanimtoémoviog kot MuyaAomovAov,
2000, Keyantash and Dracup, 2002). O mpdtog omortel Sed0UEVA VETOMTMONG,
e€oTUICO0MVONG KOl TIS OLVONKEG €00POAOYIKNG VLYpAciag, ot omoiot eivan
napdyovieg mov kabopilovv v voporoykn Enpoacia. H texvikr Bhalme kot Mooley
elvar Bocwopévn pévo o unviaio veromtmor. To dedopéva amd TNAETICKOTIKEG
TAATEOPLEG UTOPOVV VAL YPNGLOTONBOVV V1ot VO GOUTANPDOGOVV TO LETEMPOAOYIKA
otoyela ywo v &npacic kol ywo TNV EKTIUNGCN NG TOPOY®YNS OlpOp®V
kailepyewwv (Van Dijk et al., 1987; Groten, 1993; Quarmby et al., 1993; Hayes and
Decker, 1996; Dalezios et al., 2001).

Ta dopvPopikd GLGTANOTA EMLTPETOVY T AYN XPOVIKE Kol YWPIKE CUVEXDY
dedoUEVOV Yo évol HEYBAO PEPOG TNG YNG, XPNOULOTOIDVING CYXETIKA Alya Opyava
(Tucker and Choudhury, 1987, Kogan, 1990), kabiotdvtog ta pe avtdv tov Tpomo
EVOEYOUEVMG KOADTEPO KOL OYETIKA @ONVOTEPA €pYyOAEio Yoo TNV TOWIKY] Kot
TMEPLPEPELOKT XAPTOYPAPN O TS Enpaciog Kol Yoo TNV EKTIUNOM TNG TAPAYMOYNG
KoAepyeudv amd ta cvpPotikd petewporoyikd otoryeion (Domenikiotis et al.,
2004a). Meléteg mov €xovv mpaypotorondei o Stdpopa HEPN TOL KOGHOL, OTMG
oV Ivdia, Avotparia, Bpaliiia, Notio ovddv, Apyeviiviy kot ITodmvia (Johnson et
al., 1993, Subbiah, 1995, White et al., 1993, Kogan, 1995a, Kogan, 1997) éyouvv
TOPOVGLICEL TN OLVATOTNTO TV TNAEMICKOTIKOV OdOUEVOV GTOV EAEYXO NG
Enpociog kol otV eKTiunon g emidpaocng Tov KAMPOTIK®OV cvvinkav. Kotd
OUVETELD, Ol EMWOPACEIS TTOL OYETICOVIOL HE TIC UETEMPOAOYIKEG EMPPOLES OTN
YEOPYIKN TOPAYWOYT, YVOOTES MG KUETEMPOAOYIKEG CLVONKESY, TPETEL VAL EEETOGTOVV

v OAQL TAL PALVOAOYIKA GTAdIL avATTTVENG TOV PLTOD.
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Mn-tAemokomikd dedopuéva  YPNOLOTOIOVVTOL Yot TNV TPOYVMOOT TNG
mopay®yns Kot Bacilovtal 6Ty Tposopoimson Tov KAIHOTOS, TOV £00QOVS Kot GAA®V
TEPPUALOVTIKOV oTOLYEI®V, OU®G dev eivarl KOAOT EKTIUNTEG OTOV VIAPYEL YMOPIKN
HeTABANTOTNTO GTOVG TOTOVS EXAPOVS, OTIG AVTIEOES GLUVONKES 1| OTIG SLYEPIOTIKEG
npoxtikég (Labus et al., 2002). Zvvibmg, ot PLGIOAOYIKEG S10SIKAGIEG TOV PLTOV
TPOGOUOIOVOVTAL HEGH TOV  HOVIEA®V OVATTUENG TOV  KOAMEPYEIDV OV
epopuoloviol 6e KAPOKO oypOTEROYIOV. AVTA TO. LOVIEAN OTOLTOVV TNV EG0YMYN
€00LPOAOYIKMV GTOLYEIV Kot 0£dOUEVOV Y10 TIG KOAMEPYNTIKEG TOWKIAMEG Kot TIG
YEDPYIKES TEYVIKEG OE TOMIKY] Kot d1efv KAilpaka, Ta omoia dev glvar mhvta dtubécio
(Samarasinghe, 2003). Avtd emPaiiet ™V avaykn vy TV OovVATTLEN  HOG
pueboodoroyiag mov Ba elvar oe Béom vo ovumeplAdPer OAeg TIG OLPOPETIKEG
nepPaAlovTikég cuvOKeG Katd T Sudpkel TG PAUCTIKNG TEPLOOOV Kot Vo glvan
ave&apTnNTN Omd TNV E0APIKY| KOl T SO EIPIOTIKY LETAPANTOTNTAL.

Ymv Emilia Romagna ¢ Itoliog, ot Benedetti wour Rossini (1993)
ypnouonoinoayv dekanuepe ekoveg ueyiotmv tinodv NDVI NOAA/AVHRR vy va
EPUNVEDGOLV KOL VO EKTIUNGOLV TNV amOO0GT TOL GLTaplov Yo TV mepiodo 1986-
1989, ¢ pio pikt aypotikn meployn. Emiong, ypnoyonoinoay to poviéAo avamtuéng
kaAiepyewwv DUET yw va €€dyovv cvumepdopato oxetikd pe to Enpo Papog tov
QUAL®V TEGGAP®Y KVPIOV KaAAEPYEL®V (cOY10, Kohaumokt, (oayopdtevtia, oitdpt).
H Aemtopepnc avdivon g @ouvoAOYIKNG avATTUENG TOV TECCAPOV KOAAEPYELUDV
KaTéOEEe OTL TO GLTAPL Elvan 1) HOVaOIKY KaAMEPYEL Tov cuvelseépel oto LAI g
TEPLOYNG amd TNV 0Py TOL £T0VG £mG TO TEAOG Tov Maiov. Me T ypnom aming
YPOUUIKNG TOAVOpOUNONG, He Bdomn to Tpoeid tov NDVI npocdiopicay v meployn
KOAMEPYEWG TOV olTaplov, 6mov 1N KoAMépyeln Katoldppfove tovidyiotov to 30%
™mg kaAlepyovpevns éktaong. Eneita, povtelomoincav 32 mepuntdoels, Tig omoieg
eméleCav Tuyaio amd OEOOUEVO TEGCAPMOV ETMV CGE OKIM EMOPYIES TNG TEPLOYNG
peréc. H amdivtn owpopd petold TtV emionUoV oTotyeldv amddoon Kol TG
amddooNg Tov ekTNnONnKe pe ™ ypnon tov wpoeid tov NDVI, frav younidtepn amod
20% vyw 27 meputtooels. Téhog, pe t xpnon mpo-Pobpovounpéveov ypoppK®y
HOVTEADV Yoo KAOBE ¥pOVO KOl OYPOTIKN TEPLOYN, N OmOAVLTN dopopd petald twv
EMIONUOV TWOV OT0d0CEMV Kl TOV EKTIUNCEOV NTav UiKkpotepn tov 10%, evd ot
TPOYVAOCELS TNG odO00MG Tov ortaplov elyav akpifeia émg 80%. o ™ 010pOBwon

TOV TOPAUETP®V TNG YPOUMKNG TAAVIPOUNGCNGS, YPNOWOTOmONKAY OeKaUEPES
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ovvBeteg ewcoveg peyiotwv tindv NDVI and v loviovn pépa 120 mg 170, yio 6Aa
T ypovia extdg Tov 1988, kat’a o omoio vAPYE VYNAO TOGOGTO VEPOKAAVYNG.

O1 Quarmby et al. (1993), ypnoiponoincoav kot avtoi to oua Tov NDVI og
KaAMepyovpueveg mepoyég omnv EAAGSa, Yo va mpocdiopicovv v oamddoon
ONUOVTIKOV — KoAMepyeldV. Aviroya pe v vrd  e&étoon  KoAMEpyela,
ypnoomroinoay Kot v aviiotoyyn mepiodo evolapépovtos. 'Etot, yia 1o ocutdpt to
npo@ik Tov NDVI afpoictnke yio v mepiodo amd v 1" éwg ™ 200" TovAiovh uépa,
evd Y1 TIg eapvéc kodépyeteg (polt, Poppaxt kot kedoumdkt) amd tnv 150" £og v
175" O ewkdveg mov ypnowomombnkav Nrav ywo. v zwepiodo 1986-1989 wou
KéAvmtov pio aypotikn mepoyr] ot Bopewow EALGOa. [Ma tov mpocsdiopiopd tmv
TEPLOYDV NG KOAMEPYELNG, ypnotpomomdnkay ta&ivounuéveg ewkdveg SPOT. Ot
Quarmby et al. (1993) véBecav 6t o1 kaAMEPYELES dev evarrdooovtat. 'Etot, agov
pelowcav v emidpacn TOV EKOVOSTOWEI®Y 7OV NTOV «ETNPEACUEVO» Oomd TNV
omapén vepav, ypnoipomoinocav v abpowotikyy tun tov NDVI t0v avotépo
TEPLOOMV Yo KAOE KAAALEPYELD, Kot TO EXioN O OTOLYEID 0T0dOGEMY Y10 TNV e€aymyn
€VOC amhoV HOVTEAOL TTPOYVAOONG LE TN XPNOT YPOUUIKNG TaAvopounons. Téhog, 1
elomon avd £tog NTav Ko yio OAeg TIg KaAlépyeleg. H dtapopomoinon sioépyeton
and v oAokApmon ™ tiung tov NDVI yua v mepiodo evdlapépovtog, avaroya
ue v kodlépyea. Or Quarmby et al. (1993) cvunépavav 6Tt akpiPeic eKTUAoELg
TOV 0modo6cemv umopovv va yivoov 50-100 pépeg mpv amd tn cLYKOULON.

[TaA otv EALGSa, o Dalezios et al. (2001) ypnoipomoincay 1o teTpaymviko
Hovtélo extiunong mov mpotewvav ot Pereira et al. (1994) yw v extipnon g
amo6doong Tov PapPakiov o &L meployés (Kapia, Bépota, Kapditoa, Apaua, Xéppeg,
Podonn). To poviélo ypnowomotei ™ péytotn tiun tov NDVI katd t Plootikn
nepiodo tov PapPakiov (Ampidiog £og OktodPpng). H epappoyr tov poviélov dev
£€0mwoe oA akpiPr| amotehécpota. Movo oty meproyn g Kapditcag, n tpdyvmon
nroav akpPnie (n amdAvt dapopd and Ti¢ enionueg TiwéC nrav pkpodTepn tov 10%).
O1 Dalezios et al. (2001) katéinéav oto cvumépacua 0Tt N xPNoT VOGS LOVIELOV TOL
avantoyOnke o GAAN meployn Umopel va oONYNCEL O EMOCEUA OMOTEAEGUOTA,
€POGOV 1 amdO0CT JPOPOTOIEITOL AVAAOYO LE TNV TOIKIALD, TOV TUTO £6APOVG KOt
TNV TOmoYypaPio. TNG MEPLOYNG MOV OVOTTUOCETOL 1| KOAMEPYELR. [ ) peTOpopd
OVYKEKPIUEVOV HOVTEA®V TTPOYVMOONG NG omddoong amd pio meployn o€ pion GAAN

OTTOLTEITOL TEPULTEP® EPELVAL.
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Oocov apopd otn xprion tov NDVI yo tqv mpdyvmon ko v ektipmon g
anddooNg TOV KoAMepyeldv, £xovv oavomtuyfel kot epapuootel €va mANHOC
puebodoroyidv kot poviédmv. Ektoc tov mopadelypdtov mov mpoavagEpinkay,
ToALOl  gpevVNTEC  ouvvnyopohv VIEP NG YPNONS TOV  TPOGEYYICE®V TOV
ypnowonoovy tov NDVI yia v apdyvoon tov SloKLUAVeEDV GTNV TOPAY®OYN
KoAepyewwv (Masseli et al., 1992; Groten, 1993; Smith et al., 1995; Rasmussen,
1997). Metayevéotepeg, Opme, épevve katédel&ov v afio GAA®V TNAETICKOTIK®MV
dewktdyv, omwg o VCI kar o TCl, omv ektipnon Kot mpdyveorn Tov amoddcemv
KOAMEPYELDV. MePIKEG amd aVTEG TIG TPOGEYYIGELS OVOPEPOVTAL TAPUKATO.

O1 Hayes kot Decker (1996) ypnowonoinocav tov NDVI, vroloyiopuévo amod
Sedopévo NOAA/AVHRR (péyeboc stkovoototyeiov 4x4 Km?), yia v eEay@yn tov
VCI ya 42 yeopywég mepropépeteg oe 11 kalapmonapaywykés [Tolreieg otic kévrpo-
dvtikég HITA. O deixtng e&nybnke oe gfdopadiaio Prua. Emiong, to poviélo mov
OLVOEEL TOL TNAETICKOTIKA OEO0UEVA LE TNV OTOO0GT TOV KAAGUTOKIOV, avamtuyOnke
pe efoopadiaio ypovikd Prua. E&qyayoav éva teTpayovikd HLOVIEAO TOAVOPOUNONG
v KaOe meprpépeta, pe Paon tig tipnég Tov VCI kat g mapoywyns Tov KOAQUTOK1oV.
H oavélvon tov okt® etdv katédeite o0t 54% 1ng dwkduavong HETOEL TV
EKTIUNUEVOV KOL TOV TPOYUOTIKOV TIUAOV 0TOS00NG TOV KAAAUTOKIOV, e&nyeiton
¥pNoorolwvtag v tpocéyyon pe tov VCI. Eved avty n tyu) eaivetotl younin, n
avOiALOoN NG OPOPAS HETOED TOV EKTIUNUEVOV KOl TOV TPOYUOTIKOV OT0d0CEDV
arokaAvye 6t 0 91% TtV mEepurTO®oE®V giyov amokAlon pkpdtepn and 20% og
oxéon pe v mpaypotikn Tun. Téhog, avaeépBnkav otn xpnon Tov HOVIELOL TOVG
®¢ Bdon yw ™ dnpovpyio. EVOG EMLYEPNCLOKOD GLOTHHOTOS, LE TO omoio Oa eival
duvaTn M EKTIUNOM TS TOPUY®YNS KOAQUTOKIOV amd Tig apyés tov OktmPpn. H
GUYKPLON TOV OTOTEAEGUATOV LLE TN YPNOT| TOL TPOYVOSTIKOL poviéhov Tov VCI kot
ektyunoemv tov USDA (United States Department of Agriculture) ywo 6An v
mePLoyn MEAETNG €0€1Ee OTL T0 cvoTnuUa givor akpPEC Kol KAAL TPOGOUPUOGUEVO
YPOVIKA, OCOV aPopd oTnv mPoyvmon. TEAOC, avépepov OTL 0 GLVOVAGUOG
JOPLPOPIKAV KOt EMLYEIWV KAMUATIKOV O£d0UEVOV @aiveTal piot AOYIKN TPOGEYYIo.

Yty [oAwvia, ot Dabrowska-Zielinska et al. (2002) ypnoyomoincav tov VCI
kat tov TCl yio v avdmtuén evdg poviédov mpdyveons mapoywyns ormpav. Ot
deikteg vmoloyioTnkav pe efdopadiaio Prua yio 14 ypovia (1985-1998), e t xpnon
Sedopévaov NOAA/AVHRR (yopikh Stakpirikhy wavomta 4x4 Km?). Ot Seikteg

ocvoyetiotnkov pe dedopéva avoporiog amoddcemv Tov outnpodv Yoo 49 aypotikég
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neployéc oty [Holwvia. Me Tov 0po «ovopoAio amddoons» YopaKTploay To Adyo
™G eTolag amdO0oNG TPOS TO HaKpompobeopo péco g amoddoons, yw ke
KaAAEpYELla. AT toug ovviedeotéc ocvoyétiong (R) Bpébnkav dbo kpioiueg mepiodot
660V a@opd otV avamTuEn TV Kahlepysidv: moapyf ™g Gvoitng (14"-16"
gPOOUAdA OO TNV APYH TOL NUEPOAOYLIKOD £TOVC) KoL 1 apyf} Tov kKahokaplov (22"-
25" gBdouada). Kat’ avtéc Tig meptddong, o1 cuvifKes avamtuéng g KoAMEPYELog
npocdlopilovv 1o péyehoc g amddoomns. ‘Etot, o1 THES TV OEIKTOV GE OVTEG TIG
TEPLOOOVG  YpNoomomOnkav ywoo T Omuovpyio €vOg TPOYVOSTIKOD HOVTEAOV
amodoong tov outnpov. To amotedéopato cvykpidnkav pe to emionua dedopéva
amoddce®mV TG oTaTIoTIKNG vanpeciag ™G [lolwviag. To péoco ocedipa TtV
EKTIUNUEVAOV OTOOOGEMY TV SLITNPGOV Ko Yo TG 49 meployéc Nrav xapunAotepo amd
4% (3,82%). ITio cvykekpéva, o€ 17 meployég 10 o@aiua nav yauniotepo and 5%,
evod o€ 10 (opewvég, dacmoelg Kat Pounyavikég meptoyéc) frav vyniotepo tov 10%.
To povtédo dilvel mpdyvwon g emepyOUeEVNG TTAPAYMYNG TEGGEPLS EfOONAOES TPV
amd TN GLYKOMLON).

Ymv EAAGSa, ot Domenikiotis et al. (2004a) ypnowonoincav to deiktn VCI
Yoo Vv eoy@yn HovtéA®v mpdyvmong Topaymyng o€ mEVIE Papfoakomapoymyikég
neployéc. O deiktng vmoloyiotnke and dekonuepeg ekoveg peyiotov Tywov NDVI
tov NOAA/AVHRR, yoping dwokprtikng wkavomrog 8x8 km?, Yo v mePiodo
1982-1999. Ou meproyég mov efetdomrov Ppiockovioan otnv Kevipikr kot Bopeia
EMLada kot etvan cvykekpipéva n Adpioa, ta Tpikara, n Kapditoa, n Osccorovikn
kot 1 Podomn. Me ) yprion g avaivong cuoyETiong HETAED TOV SEKONUEPMV TYLDV
VCI ywo ) PAacTtikn mtepiodo Kat TG amddoonS, ovayvapioay Tic Kpiotueg meptddovg
OV GLVOELOVTOL [E TNV TEMKN Tapaymyn. Ot THEG TG Kpioung mePLdoov Yo Kabe
meployn  xpnowomomOnkav  yio v €€aymyr] TOV  YPOUUIK®OV  HOVIEA®V
ToaAvopounong (éva yia kabe meployn). Amod to 18 ypovia, 3 £t (1985, 1990, 1995)
ypnopomomOnkay yioo Tov €AEYX0 NG MPOYVAOOCTIKNG OKPIPEOg TOV EUTEPIKDOV
oxéoewv, evd ta vorowma 15 yia v avantvén tov povtélov. Ta oamoteléopota
KATEOEIEAV OTL O1 EUTEIPIKEG GYECELS TOV EEAYOVTOL LUE TNV TPOTEWVOLEVN TPOGEYYIOT
kot T ypnon tov VCI, eivor evaicBntec 6cov a@opd oty KATAGTOON NG
KoAAEpyelnG Tov Poappokiod kol pmopodv va dMCOLV pio KOAN ektiunon g
enepYOLEVNS TOPAY®OYNS € emimedo Nopol, TovAdyloToV 000 UNVES TPV amd T
ocvykodn (n péon amdivtn da@opd peTald TV ETIGNUOV OTOSOGEDV Kol TOV

EKTIUNUEVOV TIHOV oy younAdtepn amd 20%, oto 85% tov nepittdoemy).
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[Tpokepévou va avEnocovy v axpifeta g EKTIUNONG TOV HOVIELOL TOLG, Ot
Domenikiotis et al. (2006), amopovooav Tig 7edwég meployés oe 12
Bapupakomapaywyikodg Nopovg ko e&nyayov yio avtég tig péoeg Tpég tov VCI. H
YPOVOCEPE TV OEOOUEVOV TOV  Ypnoilponoincov Mrav m 10 pe avty g
nponyovuevng perétng (Domenikiotis et al., 2004a), pe povn dagopd OTL TOPA TO
pnovtého avamthynke yuo to &ty 1982-1997 kai o éheyyog ¢ akpifelag Tov
povtélov &ywve yia 1o 1998 ko to 1999. To otatiotikd poviélo mov avamtydnke o
Ka0e meployn, €dmoe mMOCOOTINH O AMOKAIOT TNG EKTIUNUEVIC OO TV TPOYUOTIKN
napaywyn vyniotepn omd 20%, mepimov oto 84% twv mepumttdoewv. Etot,
YPNOLLOTOINCAV TNV AVAALGT| GE OUAOES Yo Vo {®VOTOUCOVY TEPLOYES UE TAPOLLOLOL
yopaxtnplotikd, pe faon tig tipég tov VCI. Metd v opadomoinon, n péon amdAvt
nocooTwio dpopd ¢ extiumong amd TG emionueg Twég nTav 5% xor 19% oe
eninedo meprpépetog (Kevipun kot Bopeia EALGda, avtiotoyya), ko 7,6% og ebvikd
eminedo.

Téloc, 7y VO TOCOTIKOTOW|COLV TNV  0OPOICTIKN  €midpacn TOV
LETEMPOLOYIK®Y GLUVONK®OV otV mapoywyn tov Papfokiod kotd ™ Obpkeln g
Brootikng mepiddov, ot Domenikiotis et al. (2004b, 2005) dokipoacav pio véa
pebodoroyikn mpooéyyion. Eedppocav t pebBodoroyio vworoyiopod tov deikn
Enpacioc twv Bhalme kot Mooley (Bhalme Mooley Drought Index, BMDI), oAra
aVTL TNG VETOMTMOONS G 0ESOUEVO 16000V, ypnoonoincav tov VCI. Kat' avtov tov
TpOmo, avéntuéav €va véo Ogiktn, dwtnpaviag T apyés tov BMDI, tov omoio
ovopacav Bhalme Mooley VCI (BMVCI). TTapdAinia, o véog deiktng avapépetat
ot dvvapkn e&éMEn tov VCI og ypovikn Paor. H 6An pebodoroyia ypnoylonotet to
aBpoioua TV HETEMPOLOYIKAOV EMOPAcE®Y, Ommg ekPpdlovion amd o deiktn VCI og
YEWPYIKES TEPLOYEG. YTOAGYIGOV TO VEO OgikTn Yoo TV id1o ypovoocelpd dedopévev
Kol avETTLEAY OTOTIOTIKA HOVTEAD EKTIUNONG TOPAY®YNS Yo T Ogocalio kot OAN
v EALGSa. TIéA, To povtéda avamtdhydnkay yia ta étn 1982-1997 kou o édeyyog g
axpipetag €yve yia to 1998 ko 1o 1999. H péon extiunon ya ta dvo £t nTov 610
96% ot 89% tov enionuov THOV TEpayOYNS, Yo T Otocolio kot yio OAN TV
EAAGSa, avTicTorya.

ATO ™V avOTEP® OVOCKOTNOT, €IvVOL ELPOVIG 1 YPNOIUOTNTA TOV OEIKTOV
oL €EAYOVTOL OO TNAETIOKOTIKA OEOOUEVA Y10l TV OAVATTLEN GTATICTIKAOV LOVIEAWMV,
pe okomd TV TPOYVMOOT TG AmOd00NG KOl TS Tapaywyns KaAlepysidv. H emdoyn

™m¢ PBértiomg pebodoroyiog eoptdtor amd To €i00G KOL TN YWOPIKY OLOKPLITIKY
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KOVOTNTA TOV S0PLPOPIKAOV OESOUEVAOV, TNV TEPLOYT], KAODS Kot TV Lo eEETaoM
KaAMEpyela. Otav yovdpoeidn dopvpopikd dedopéva eivar drabéopa, ot deikteg VCI
kal TCIl gaiveton va mapéyovv mo alidomota kot akpipn aroteAécpata. [ldviog, oe
OAEG TIC TEPUTTMOCELS ATOLTEITOL YPOVOTELPH SEGOUEVMV KOl VYNAT YPOVIKT] OLOKPLTIKY|

KavoTnT, (CLYVOTNTO ETAVIANYNG AYNG EIKOVC).
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KE®AAAIO 5°: ME®OAOAOTTA

Onwg mpoavagépbnke, o Opog «OUVOUKO KOAMEPYELNG» TOAAEG (QOpPEG
YPNOUOTOIEITOL  Y1oL VO CUUTEPIAAPEL OVO GUVICTAOGCES TNG TOPUY®YNG TOV
KOAAEPYEIDV: TNV TOMKN KOATOAANAOTNTA Yo TNV €KAGTOTE KAAAEPYEWD KoL TNV
napayoyikoémra. ‘Etor Aowmdv, n pebodoroyikr] mpocéyyion yio v oypOKALATIKY
Covomoinon amoteAeital amd 6Ho KHplovg aEoves. O TPMTOG OPOPE GTNV ELPECT TV
KOATAAANA®V TEPLOYDV Y10, TNV OVATTLEN KOAAEPYEUDY KOl O OEVTEPOG GTNV OVATTVEN
eVOG HOVTELOV EKTIUNONG NG YE®PYIKNG moapoywmyns. Ot 6vo avtol d&oveg elvar
OAANAEVOETOL, EQPOCOV LE TN XPNOT TOL HOVTEAOL EKTIUNONG NG TOPOY®YNS YivETaL O
EAEYYOG TNG TOPAYMYIKOTNTOS TOV OYPOKALLATIKOV (OVOV.

H mpotewvdpevn peBodoroyio Pacileton kvupimg ot ypnomn So0pveopiKav
dedopévov kat ovykekpiuéva dedopévaov NOAA/AVHRR. Ta copPatikd (emiyesio)
O€dOUEVO. TTOV  YPNGUYLOTOLOVVTIOL OPOPOVY  LETEMPOLOYIKA Ogdopéva, Ta omoia
OLVTEAOVV GTOV LTOAOYIGUO TopapéTpmV Tov dg Ba ftav dvvatd va eEaybodv amnd
dopvpopikd ctotyeia, OTMG Yo mapddetypa 1 Bpoyxomtmon, n Bepuokpacio agpa Kot
ol MPeC TPayHaTIKNG NAoedvelag. Emiong, entysia dedopéva ypnoomolovviot Kot
YL TOV EAEYY0 NG OKPIPENG TOV OMOTEAEGUATOV, OOV AVTO KpiveTol amapaitnTo,
KaBdg kot yu ) Pabpovounon mapopétpov mov e€dyoviar amd TNAEMIGKOMIKY)
TANpoopia.

To xepdioio ovtd mepthapuPdavel, apywkd, pio cOvroun oavogopd ot
yxopaxtnpLotikd tTov dopvedpov NOAA kat tov padtopetpov AVHRR. AkoAovbei n
nePypaer] ¢ Pdong dedopévav kol TG mEPLOYNG UEAETNG, Kol TEAOG OVOAVETOL 1)
npotevopevn pebodoroyia OG0 Yo TV aypokAatiky {@wvomoinor, 660 Kot Yo, TO

HOVTELO EKTIUNONG TNG YEWPYIKTG TAPUYDYTS.

5.1  Xeapoxktnprotikd Tov d0pv@épov NOAA

Yfuepa €va peydho €OpPog d0PLPOPIKAOY cuotnpdtwv gival dabéoipo, Ta
omoio. dlvovv T dvvaTdOTNTO TOPAKOAOVONONG NG PAACTNONG UE SLOPOPETIKES
YOPIKES Kol XPOVIKEG dtakpltikég wavotntes. ILy. otv mepiParlovtikol dopvPopot

SPOT «xou Landsat mopéyovv €kdves LYNANG YOPIKNG SOKPITIKNG IKAVOTNTOC UE
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yopmAn ovyvomnto emavainyng kot ot NOAA/AVHRR éyovv younin yopikn
Slakpitikny kovotTa pe LYNAN ovyvotnto emavainyng (Meyer-Roux and King,
1992). O1 ewdveg o NOAA givar moAd ypfolleg, 10im¢ 0TV Ol EMPOVELNKOL
uetemporoykoi otabpoi ivon ordvior (Tucker, 1979; Townshend and Justice, 1986).
Awypovikég SIOKLUAVOELG LTOPOVV Vo, LEAETNO0UV Ge peydleg meployEs, ol omoieg Oa
ntav  addvato vo  Katoypaeovv pe Ao péca. AviiBétwg, upmopoldv v
YPNOUOTOMNOOVV G CUUTANPOUOTIKEG 0€ GAAeg TNYEG, Ue TMeEPLoadTEPO aKplPelg
TANPOQOpieS.

To mheovéktua twv dopveopwv NOAA yw v mapakorovOnon g
npdotvng PAdotnong eivor Ot TapEYOLV NUEPNOLEG TTAPATNPNCELS, o€ avtiBeon e
TOVG TEPIPAALOVTIKODS SOPLPOPOVS TOL £YOVV UEYOAO XPOVO emovaAnyng (). o
Landsat mepvder amd v 0o mepoyn kabe 18 muepéc). v mapovoa gpyocia
emiéyOnke 1 xpnon tov ewovov NOAA yiati extdg Tov 6Tl TapEyovy Kabnuepvn
KédAoyn 6Ang g EALGdag, ta otoyeio eivar evpémg dabéoipa, yopic KO0TOC HEGH
TOV OOIKTVOV.

Ot dopvpdpor NOAA eivar dopvpopot mov €govv oyedlaotel yio T HeAETN
T0V yNwov, Baidooiov kot atpos@alptkoy mePPdAiovioc. Ot dopvedpol Tov
Bpiokovion onjuepa oe Aertovpyia eivar ot NOAA-16, NOAA-17 kar NOAA-18. O
dopupopog NOAA e to padidpetpo AVHRR aneoviletar oty eikdva 5.1,

Ewova 5.1: O  odopvpdpog NOAA mov ¢@éper 10 padopetpo  AVHRR
(Tungalagsaikhan and Guenther, 2008).

H Aertovpyia g oepdg tov dopvedpwv NOAA amartel 600 dopvpdpovg €

PN Aertovpyia péoov vyovg 850 Km. To €idog avtng g tpoytdg £xel emheyet

103

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 15:04:01 EEST - 3.147.82.236



MeBodoloyia

YOIl TPOSEEPEL TNV TAEOV  KATOAANAY yeopeTpioo Yoo  EMOVOANTTIKY Kol
nmpokafoplopévn KdAvy”n TEPLOYDV, amd d0PLPOPOVS TOV YPNCLUOTOIOVY TO GUCTIHLA
npoypatikov ypovoo (real-time) petadoong dedopévav. O TpmdTOC S0pLPOPOS Eival G
poy1d nuépag (AM) kot mepvael omd TOV 1oMUEPIVO HE VOTIOL KOTeHOBUVOT, EVD O
devTEPOG elvan amoyevpativig tpoylag (PM) kat mepvdet omd tov ionuepvo e fopeta
katevBvvon. H tpoylaxn kAion sivor oyxeddv mohkn otig 99,8°. O ypodvog yio v
oAOKApwon og tpoylac sivar 102 Aemtd (Min) kot o apBudc tov TpoyIdY ava
nuépa etvar 14,1. Amotélecpo Tov pn 0KEPAIOL OPOUOD TOV MNUEPTOI®V TPOYLDV
elval kol M oovverng KATOMTELOT TOV OV TEPLOYDV o€ mMueprown  Pdon
(Xpvoovidxng, 2000). ‘Etot, éotm o0t pio amd 11g 14,1 Tpoyl€g KOTOMTEVEL GE Ui
TEPLOYN UE YEOYPUPIKES ovvieTaynéveg ¢° Bopewa ko A° Avatoikd. Tote, v
emopevn Muépa M 01 tpoyd Ba koTomTEVGEL TEPLOYN TOL OOV YEWYPAPLIKOV
TAATOVG, OAAL YEOYPOPIKOD UNKOLG HETOTOTIGUEVOL TTPOG TO. AVTIKA. ZNUELOVETOL
emiong, 0tL 0 Tomikog NAakog ypdvog (LSoT: Local Solar Time), mov avtictotyel oto
TEPAGLO TOV SOPLPOPOV, TOPOUEVEL OUETAPANTOC G GYEOT UE TO YE®YPOPIKO
nAdtoc. H ypovikn daxpitikn tov woavotnto givar 6 mpeg, 0tav dVo dopueopot
NOAA givan tavtdypova og Aettovpyia. To yopaknpiotikd g Tpoylds eivat tétota,
®OoTE SOOYIKEG TPOYIES VO GLVOVTOOV TOV ICUEPIVO GE YEWYPAPIKO UNKN TOV
dpépovy amd 25,3 émg 25,52°. Kab’ avtdv tov tpomo, dev vapyel kevd kdAvyng,
EVA HE TNV TALTOYXPOVN AELTOVPYiR TOVAGYLGTOV dVO dOPLEOPWYV, KOBEVAS amd TOVG
omoiovg emavalopBavel Tpoyld yop® omd T YN SVO POPES TO EIKOCITETPAMPO, KAOE
onpeio 6Tov INUEPIVO £XEL TN SLVATOTNTA VO, ATEIKOVIGTEL TEGGEPLG POPES, VO KAOE
onuelo ota PEGOH YEOYPOPIKA TAGTN WTOPEL VO ONEIKOVIGTEL OKT® QOPEC TO
gwootteTpdmpo (XpvoovAdkng, 2000).

H ocepd tov dopupdpov NOAA petaeépet Opyava ywo tov kabopiopd
LETE®POAOYIKOV  TapapéTpev  (vypaciog, VEQPOKAALYNG K.(.), TN MHEAETN TOL
evepyelakov 16oluyiov ™G YNNG, TOV LIOAOYICUO TNG CLYKEVTPMOONS OLOVTOS KOt TNG
NAKNG akTivofoAiag, kabm¢ Kal T ANYn eovov emepavelns. Metald avtdv, 1o
[Tponypévo Padiopetpo TTodd Yyning Awxprrikng Ikovomrog (AVHRR: Advanced
Very High Resolution Radiometer) éyet péyiom yopikn dwokprrikn wavotnto 1,1 Km
oto vadip (tng empdvelng katomtevong). H ympikn Sokpiiiky] kavotnto Tov
opyavov peidvetar ota 4 Km ota dkpo ¢ Katomtevduevng empdvelas. To gdpog

KéAvyMg Tov givon 2.800 Km katd unkog g Tpoylds Kot 1 QUEST) Ywvio ETOTTELGONG
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(IFOV) xvpaiverar amo 1,3 émg 1,51 mrad. To AVHRR xotoypdeet v aktivofoiia
0€ MEVTE PUCUOTIKES TEPLOYEC:

1. Kavaim 1 (0,58 - 0,68 um, opatd),

2. xovaa 2 (0,72 - 1,10 um, gyyvg vépubpo),

3. kavai 3 (3,55 - 3,93 um, péco vépubpo),

4. xavai 4 (10,5 - 11,3 um, Beppikod veépvHpo),

5. kavai 5 (11,5 - 12,5 um, Ogpuixd vrépvopo).

Ta pacpatikd yapoaktnpiotikd tov owcOntipa AVHRR ce oyéon pe ) oepd
Tov dopvpdpov NOAA ctov omoio mapevpickovtat, divovtar otov [Tivaxa 5.1.

Yrapyovv tpeig facikés popeég tav dedopévov AVHRR:

1. LAC (Local Area Coverage) - dedouévo mov KOToypa@ovIol TAve GTO
d0pLEOPO, LE YWPIKT SLKPLTIKT KovoTTo Tepimov 1,1 km.

2. HRPT (High Resolution Picture Transmission) - amevfeiog petddoon tmv
dedopévav AVHRR og mpaypatikd ypovo, He YoPIKN S10KPLTIKN IKOVOTNTO TEPITOL
1,1 km.

3. GAC (Global Area Coverage) - dgdopéva, Tov TopdyovTal and 1o, dSEG0UEVA
LAC, ypnowonowwvtag povo pio amd kdbe tpelg ypoupés odpwons. Ta dedopuéva

GAC &yovv ymptkn Stakpitikn kovotnta Tov Kopaivetot amd 4 mg 8 km.

IMivakog 5.1: dacpatikd yapaktnpiotikd tov owcdnipo AVHRR (Tungalag-
saikhan and Guenther, 2008).

Channel| TIROS-N NOAA - NOAA - NOAA - IFoV
6,8,10 7,9,11,12,14 15,16,17,18 (mrad)
1 0.550- 0.90 | 0.580-0.68 | 0.580- 0.68 pm | 0.50 - 0.68 pm 1.39
pm pm
2 0.725-1.10 | 0.725-1.10 | 0.725- 1.10 um 0.725-1.0 ym 141
pm pm
3A 1.58-1.64 um 13
3B 3.550- 3.93 | 3.550-3.93 | 3.550-3.93 um | 3.55-3.93 um 1.51
pm pm
4 10.50-11.50 | 10.50-11.50 | 10.30-11.30 10.3-11.3 ym 1.41
pm pm um
5 Ch4 rep. Ch4 rep. 11.50-12.50 pm | 11.5-12.5 pm 1.30
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5.2 Bdon ocoopévarv ko meproyn peAETNG

5.2.1 Baon dedouévawv
H Bdon dedopévov mov ypnoonomdnke otnv mpotevouevn pebodoroyia
amoteAeital amd dopvEopkd kot cvpPotikd (emiyeleg petpnoels) dedopéva, eva 1
nepiodog e&étaong eivar 20 vdporoyikd €tn, amd tov OxtdPfpro tov 1981 fwg t0
YentéuPpro tov 2001. Emiong, ypnowomombnkov kot Oepotikd vrodfoabpo o€
nepPariov I.Z.I1. Ot dopvpopikég ekOVEG OV YPMGYLOTOMONKAV TPOEPYOVTL OO
Mwyetg tov dopuedpov mohkng tpoylds NOAA/AVHRR. Eivar cuvbeteg eovecg
deKANUEPOV, Yo TNV TTEPI0d0 amd TO devTEPO dekamuepo Tov Ioviiov Tov 1981 éwc to
Tpito dekompuepo tov XemtepPpiov tov 2001, ko kaAvmrovy oAdkANpN TV EALGSQ pe
YOPIKN OLKPLTIKY KOVOTNTO ElKOVOsTOtyEiov 8X8 Km?. [Tpéner va avapepbet 011 T0L
dopueopikd dedopéva amd 1o devTePo dekanuepo tov loviiov Tov 1981 wg 10 Tpito
dekanuepo tov LentepPpiov Tov Wiov €tovg oev EAaPav pépoc otnv eaymyn TV
OTOTEAECUATOV KOl ypnolporombnkoy o€ apykd otddlo Kotd TO  YPOVIKO
eutpapiopa (temporal filtering) — e€opdivvon (smoothing) tov tywadv NDVI. Etot,
N Pdéon dedopévmv mov ypnoomodnke amroteleitol amno:
1. Aopvgopikd dedouéva dekanuépov NOAA/AVHRR yio 20 vdporoyika
étn, omd tov Oxtofplo tov 1981 éwc to ZentéuPpio tov 2001 (36 ewdveg X 20
YPOV10), pe 8X8 Km? ympukh SIoKPLTIKY tkavoTNTaL:
o Yuvletikég eikoveg dexoanuépov tov NDVI (720 sikdveg).
o  Yuvletikéc ekoOveg dekanuépov Yo técoepa kavaio (720 ewovee X 4
Kovolio):
CH1, CH2: Tyég avakhaoTikOTNTOg Kot
CH4, CH5: Twiég Oeppokpaciog Aaurpotrag (BT).
2. ZopPotkd dedopéva yro TV id1o TEPI0dO:
o 240 unviaiot xapteg Bpoyomtmwong kot Bepuokpacioc pe péyebog eotviov
50x50 km?, yio v mepiodo 1981 - 2001 kou yo 6An tv EALGSa, omd )
Baon oedopévov Tov EVOUEVOL gpeuvnTiko kévipov NG Evpomaikng

‘Evwong (Joint Research Centre of EU - ISPRA, 2006).
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Agdopéva  péong unviaiog Beppokpaciog Kot abpoloTikig  pnviaiog
Bpoyomtwong, v 1o otabud ™ EBvikrg Metewporoykng Yanpesiog
(E.M.Y.) ot Adpioa.

KMpotikd dedopéva mpoypatiknig d1dpKelog nAogavelag, yio 1o otafuo
mg E.M.Y. om Adproo.

Agdopéva mopoaywyng (tn) kot kaAlepyovpevov ektdoemv (Strm) yio to
ortdpt ko to PapPakt, and v EOvikn Zratiotikr] Yanpeoio tng EALGOOG
(EX.Y.E.).

Edagoroyikog xaptne e EALadoc (IMdooyiov, 2004).

Agdopéva I'.X.I1.:

Ocepatikd vrofadpo g EALGOOG kot Tov vOATIKOD SOUEPIGUOTOS TNG
®eoccolMoag.

Ioobyeic pe 1oodtdotaon 100 m yo v mepoyq g Oeccariog, mov
ynoromdnkav and yapteg ¢ lewypagpwng Ymnpeosiog XZtpatov
(r.Y.2).

Ioobyeic pe wodidotaon 20 m yo v wepoyn ¢ Osoocariog (6mov
VINPYE QVAYKT TOKVOGTG TOV 1I60VYAOV), TOL Yyneromomonkay amod yapTeg
mel.Y.2.

Bdon dedopévav ypnoemv yng Corine 2001, yuo 6An v EAAGSa.

H dopveopikn Baon dedopévav avaxtiOnke arnd ™ NASA. Zvykekpipéva, to

dedopéva «koténoavy» (downloaded) amd 1o cvotnua EOSDIS (Earth Observation

System Data and Information System) mov datifeton and 1o gvepyd KéEVIpo apyeiov

Tov dwotnuikod kévipov tov Goddard (Active Archive Centre at Goddard Space
Flight Centre).

[Ipéner va avagepbel 0TL 68 OpPIOUEVEG OOPLPOPIKES EIKOVEG, OTIC OMOiES

vIPYaV o@alpata 1 Elewmay dedopéva eEoTiog EKTETOUEVNG VEQOKAAvYNG (OANn M

mePloYn HEAETNG) N kol Ady® mpoPAnudteov otov awsntipa AVHRR, ovtd

ocopumtAnpodnkav pe KMpotikég Tipés. Ov Tpég mov cvpmAnpodnkav divovtal

OVOAVTIKA GTO KEPAAOLO TG EMEEEPYOTIOG TOV dOPLPOPIKDOV OEOOUEVDV.
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5.2.2  Ilepioyn uerétng

Q¢ meproyn HeAETNG Y TV €Qapuoyn ™G pHeBodoroyiag emAéydnke to
voaTKd Opépiopa g Osocorioc. H Oeocorio eivar medv) meployn kot
mepBaireTon amd PBovvd. ZVYKEKPIUEVA: OVOTOMKA, KOTO HUNKOG TNG OKTOYPOLUNG
mov Ppéxeton amd to Aryaio méAayoc, mepiPdiietar amd to PBovvd Occa, apkeTd
vota, oto voud Mayvnociog, mepifdrietar and to Pouvd I[IMiwo, PBopela amd tov
O opmo, dvtikd and v opocelpd g [ivoov kot votia amd v opocelpd tov OBpn.
Aldgopot motapoi, mov péovv amd To mEPPAALovTa Pouvvd TPog TG TEOLAOEG,
OLYKEVTPMOVOVTOL Kol SLopopdvovy Tov TInveld.

H opewii Osocoria éxst éktaon 9.550 Km? e m0606t6 €mi Tov GuVOAOL
33,5%. To péco vyouetpo tov dapepiopartog ivar 285 m (Iénmag, 2001). Adyw Tmv
HEYAA®V TTEdVAOV eKTAGE®MVY, N Oeocaiia amotedel pio e0Popn meployn Ko, HeTAD
AV, éva peydho mpounbevtn YEOPYIKOV TPOIOVTI®V. XN SVTIKN TAELPA NG
Oeocaliog To KAMpa efval nrelpoTikd, pe KpOHOLS YEWWMVES, TOAD Oepud Kaiokaiplo
Kol Gpo PE TOAD UEYAAN BepLOKPACLOKT] O0POPE HETAED OVTMOV TOV dVO ETOYMV.
Xmv avatolkn mwAevpd, to KAMpo eivor Bepud pecoyswokd. To koiokaipio otn
BeoocoMa etvar cuviBmg TOAD Bepud Kot ENpa Kot TOAAEG PopEc Katd Tov IovAto Kat
tov Avyovoto ot Beppokpocieg pmopel va Eemepdcovv tovg 40°C. Tevikd, ot
Bpoyomtdoeig eivar omdvieg and tov lovvio péypt tov Avyovoto, evd ot nUEPES etvan
Bepuéc kot Enpég, pavopevo cuvnicpévo yuo to pecoyelakd KAipa. Ot Teployéc mov
Bpiokovtar ota Povva eivar moAD mo dpocepés e a&toonueiot Bpoyomtwon. Eva
GAAO OMUOVTIKO YOPOKTNPIOTIKO TOV KAMPOTOG TNG Tedtddos g Oeocoariog ival ot
oLYVES Kataryldeg katd TNV AvolEn Kot 1o kodokaipt. Avtd ta ovopeva £Xovv
EMNTMOGELS EWOIKOTEPO OTIC YEWPYIKES dPACTNPLOTNTESG AVTNG TG TEPLOYNC.

H yevikotepn yeopopeoroyio kot @uotoloyion Tov TESVOV TUNUATOS TNG
mEPLOYNG wropet va meprypagel o¢ eEnc: H medvn meproyn ™e Osocariog yopileton
amd o YounAod vyouétpov XaAkndovio Opog e dVo HeyaAa Tufuata iong nepimov
€KTOONG, TO aVOTOMKO Kot To dLTIKO. [lepipepelard ToV TESVOV VTOV EKTAGEDV
Bpickovtal ot opevoi OyKot.

To avatolio T g OecooMkng Teddoag Exel ta ENG YEOYPOPIKA Opla:
Bopeta tov Kdtw Olvpmo kot v Ocoa, avatoiikd Kot Bopetodvtikd 1o 6pog ZAapKo.
Ymv Avatolkr] OgocolMo  €VIAGGOVTOL Kol Ol OPeEWEG, oAAG pe  afidhoyn

KOAALEpYOLUEVT £KTOGT, TEPLOYES TNG EAacsOvag kot Tov Aapaciov.
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To dvtikd U TG Oeocalkng medldoag opiletal yewypapKd ®G €ENG:
avatoAKa omd ta XoaAkndovia opn, Popeloavatoikd and to Zdpko, Bopeia amd Ta
Xdaota kot ta Avtyydoto 0pn, dutikd ond to Kepkétiov opog (Kolwakag) kot votio
and 1o Nafpdkio, tovg mpdmodeg tov Opove Tiwepnotdg ko v anoénpavieica
AMpvn Eovia (ITérmag, 2001). IMpog ta Popela, ot KOAMEPYEIEC OTAUOTAVE GTNV
meddda, pe 6plo Tovg TPOTOdES TV Povvmdv. AVTIOET®MG, 6TA VOTIN TOPATPOVVTOL
KOAMEPYEIEC OKOUO. KOl OTOLG TPOModeg Tmv Pouvov. Idiaitepo evolapépov
TOPOLGIaLEL TO YEYOVOG OTL GTNV KEVIPIKN-OVATOAKY] TAELPE NG SVTIKNG TEOLAONG
(omd DvAAI0 péYPL Kot XaAKndOvio), ot KOAMEPYELEG POAVOVY GE PEYAAO VYOUETPO,
¢mo¢ ko mepimov 600 M, Adyw TV efaipeTikd opodl®v KAloewv Tov Bovvdv. Znv
gwova 5.2 mapovsialovtar 1 Tomobecia, T0 YE@YPAPIKA YOUPUKTNPLGTIKA KOl TO, Opla

oV VOUTIKOY drapepicpaTog TG Oeccaiiog.

Ewova 5.2: TomoBecio Kot yeEOYPOQIKE  YOPOKTNPIOTIKE  TOL  VOATIKOV

dwapepioparog g Oeocoriog.

Onwg mpoavapépOnke, 66OV apopd oTIC KAMUOTIKEG GUVONKEG, 1) TEPLOYT| TNG
BeccaAiag dtapeiton 6 TPELG KAMUOTIKEG TEPLOYES:

1. Tnv avatoAikn TopaKTio Kol OPEWVY, e HEGOYELOKO KAILLAL.

2. Tmv kevtpikn medv, Le NIEPOTIKO KA.

3. Tn dvtikn| opewvn, pe opevd kAipa.
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H péon emowa Beppokpacia kvpaivetor amd 16°C éwg 17°C. To etmoio
Bepuopetpicd evpog Eemepva tovg 22°C. Ot mo Oeppoi punqveg givor o IovAtog kot o
Avyovotog Kot ot o yuyxpoi o AekéuPpilog, o Iavovdplog ko o PePpovaprog. Ot
nayetol givar ouyvol ko gpeaviCovror kKotd v mepiodo NogpuPpiov-Ampiiiov. Ot
nuépeg mayetod kvpaivovror and 44,6 ot Adpioa, 17,8 nuépeg oy Ayyiodo kot
33,8 nuépeg ota Tpikara og péon emota Baon (Tlapmdpag, 2005).

To VYYog TV ATHOGPUPIKOV KATOUKPNUVIGUATOV GTNV TEPLOYT EIVOL GYETIKA
LEYOAO OTO OVTIKG, GTI GLVEXELN LELDMVETOL GTO TEOVO TUNHA Kot avEdveTon TIAL 6TO
opewvd avotolkd tunpa. Evoewtég tipég g emotag Ppoyxdmtmong eivar 468
yootd (Mm) oto otabud ™mc Adpisag, 550 mm oto otabud tov Tvpvapov kot
1.142 mm ctov 1o opevo otabud tov Movlakiov.

Ot mo Bpoyepoi uveg etvar omd tov OxtdPpro g tov lavovdpro, evd ot mo
Enpot o TovAlog kot 0 Avyovotog. Ot ylovomtdoelg gival cuvnoicuéveg, Wiaitepa oTa
OPEWVA TNG TEPLOYNG Ko YIVOVTOL O EVIOVES a0 T VOTIOL TPOG ToL BOpELa Ko amd Ta
avVOTOMKA TTPOG To, SVTIKA. O1 TEPIOCCOTEPES YLOVOTTDOGELS TOPATI|POVVTOL KOTE TOVG
uves lavovdpro kot DePpovdpro. Zta SVTIKE KO OPEWVA TUAUOTO TNG TEPLOYNG
apyilovv 10 ZemtéuPpro ko @B&vouvv péxpr kot Tic opyés loviiov. Evdektikd
avagépetol 6Tt 0 PEcog apliuds nuepdv yoviod oty Adpioa ivor 5,6 nuépeg, oty
Ayyiodo 4,7 o oto Tpikaia 6,2 nuépec. O yoralomtmoelg sivol emiong cuyveg,
Kupimg Katd Toug unvee Mawo kou Iobvio ota Bopela TG TEPLOYNG Kol KOTE TOLG
puves OePpovdplo wg ATpiAlo GTO VOTIOAVOTOALKO TN LLOL.

H péon emoia vépmon kopaivetor amd 4 éog 5 Pabuideg, pe tig vynAoTepeg
TéG va gpeaviovror ota duTIKd Kot Tig yaunAdtepes ota avatoikd. H péon emoia
OYETIKN VvYypoocio kvpaivetonr omd 66% mg 72%. Xto vOTIo TUNUO TNG TEPLOYNG
eupaviCetan Enp1| mepiodog 4 €mg 5 vV oTa avOTOAKE, 1 0Toiol OUMOS UEWDVETOL
Boabaio oe 2 émg 4 pMqveg oo KEVIPIKA-OLTIKE Ttedvd Kot oe 1 g 2 pnveg ota
dutikd opewd (ITénmag, 2001). H dievbvvon tov avépmy oty mePoyn TOIKIAEL, UE
TOVG OVOTOAKOVS VO EMKPATOVV OTNV TEPLOYN TS AdPLoag Kot Toug SLTIKOVS GTNV
nepoyn Tov TpikdAwy.

O1 véatikol mOpotl ™G Oecoariog AMOTEAOVLVTAL OO EMPOVELOKE, KOOMS Kot
amd vroyew vepd. Agdopévov OtL dev vrapyovv Epya tapicvong (ue eéaipeon ™
Muvn  IMiootpa), T0 EMQOVEINKO OUVOUIKO OVOPEPETAL OTNV TOPOYH TMV

VOATOPELUATOV, 1) OTTOi0 TAPOVGIALEL EVTOVN YOPIKN Kot YPOVIKT dlakvpoven. Mépog
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TOV OmOOMNKELUEVOL OYKOL VEPOV, TOV TOUIELTHPO CLTOV, YPNOLUOTOLEITAL Yoo TNV
apodevon kat Hopevo ¢ Teproyns s Kapditooc.

H wxvpiotepn Aekdvn amopporig ¢ Oeocorag, €ivor avti TOL TOTOLOV
[Invelov kot TV TopaToTAU®Y TOL, pe éktacn 9.747 km? . Ze OLTIV OVIIKOLV KOt Ol
dvo peydieg Aekdveg e medvng Oeccoliog (avatoAkn Kot SLTIKN TedLAdN), TOL O
a&ovag toug €xel oevbBuvon BA-NA. OAOKAnpn m medivp Oeocario, mTANV g
Aexavne g Kaplag, amootpayyiletatl and tov IInveld motapd, o omoiog eival Ko o
amodEKTNG OAMV GYEOOV TOV TOPATOTAUDV KOl YEWAPPOV TOL £XOVV TIC TNYES TOVG
omv opewn Oeocaria. Ot devtepevovteg kAAdol tov [Invewod katépyoviar amd
OAOKAN PN TNV TEPLPEPELN TNG AEKAVNG ATOPPONG TNG OLTIKNG TESA0S EVTOG OVTNG.
2NV avaTOAKN AEKAVT), 0 LOVOC ONUAVTIKOG OEVTEPEH®MV KAADOC IOV LPioTATAL EIVOl
o yeipappog Trrapnocroc.

H adénon tov yeopyidv SpacTnplotiTeVv Kol 1 EVIOTIKOD TUTOL YEWMPYio
ot Oeocaiia, €yel MO OOMYNOEL OE QVETOPKN YPNON TOV VIATIK®OV TOpwv. Ot
YOUNAEG Kol 0KAVOVIOTES BPoyontTdacelg katd T Oepvi] mepiodo £xovv GLVEIGPEPEL
OTNV EUPAVICT] TEPLOYIKAOV QUVOUEVOV ENpaciag, To omoie GE GLVOLAGUO WE TNV
VIEPAVTANGT KOL TNV KOKT Oloeipton Tov apdentikod vepod (ToAaég apdevTIKEG
TEYVIKEG KO OlKTLO, TOL 00MYOUV O QVENUEVEG OTMMAEIEG, YPNON TEPICGOTEPOL
apOELTIKOD VEPOD amd 000 ypeldleTor) odnynoov o€ LITOPAOUIOT TOV VIATIKMV
TOPOV KOl OTNV TTOOCT TOV VRGYEWL LOATKoV opilovta. Eidikdtepa, AOY® NG
VREPAVTANONG, O VTOYEWS LOOTIKOS opilovtag &xer vmofabucdel acntd, ot
OPIoUEVES TTEPLOYEG TNG BECCAAKNG TESLADNC, e OMOTEAEG O VO £X0VV HELMBEL 1] Kot
UNOEVIOTEL Ol TOPOYES TOV YEMTPNCEMV KOl Ol KOAMEPYEIEG VO UV apoEdovTOL
enapkmc. Emopevme, sival epeaving n avaykn yu Ty ovayvmpion TEPLOYDV IKOVAOV
Vo KOADWOUV TIG OVAYKES TMV KOAAEPYEIDY, Ywpig va emiPapbvovv v mapodoo
katdotaon (Tsiros et al., 2009a).

Ext0¢ ™ ¢ mMOGOTIKNG aVETAPKELNG GTOVS LOATIKOVS TOpovS NG Oeoccoiiag
&xel eméABel ko moloTikn avemapkewn. ‘Hom moapoatmpeiton pdmavon tov vrdysimv
VIPOPOPEMV KOl EWIKOTEPO VITPOPLTOVOT] OO TIG UEYAAES TOGOTNTEG AMTOGUATOV
OV YPNOYOTOloVVTOL OTIG KaAMEpyete. Emiong, oe moAAEG meployée, Wiaitepa TG
avatoMkng Oeocariag, €xel mapatnpnBel kor n VmopEn aApLPNG CENVOG GTOVLG
voyeovg vopoopeic (IMénmog, 2001). ‘Etot, kabictator amapaitntny 1 €dpeon

TEPLOYDOV, OMOL T €04PN elvarl KATAAANAQ Yo KOAAEPYELR, Y®PIS TNV TPOGONKN
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LEYOA®MV TOCOTHTOV MITOCUAT®V, HE GTOYO TN UN TEPUTEP® emMPApLVeN TOv MM

vroPobcpévon cueTNHATOC, KaOMG Kal TN LEI®ON TOV KOGTOVS TOPAY®YTC.

5.3  Mze0Oodoroyia aypoxipoTtikig Covomoinong

Ymv  mpotewvopevn  pebodoroyie, apykd  OVOTTUGGETOL T YEVIKN
aypokApatiky Covomoinon g meployng HeAétng. AxolovBei m  efedikevuévn
TaEVOUNOT), LE T XPNON CUYKEKPIUEVAOV Oy POKAMUATIKOV OEIKTAOV TOL VITOAOYilovTat
Y oVYKeEKPIUEVES KoAMEpPYelec. 'ETol, TpdTa EAEYYOVTOL O1 TEPLOYES YLOL TNV EVPEDT
QLTAOV TOV TO OYPOKALOTIKO TOVG OLVOUIKO UTOPEL VO KPIAOEEVIGEL KOAALEPYELECS,
EVD OTN CLVEYELD, YiveTol AEYY0G TG KOTOAANAOTNTOG TOV POCIKOV KAAMEPYEUDV
YL TNV €UPECT OVTNG OV, GE GLVOLOGUO HE TIG TEPPaALOVTIKEG cuvOnkeg kdbe
Covne, Ba odnyNoel 6T LEYIOTOTOINOT TG TOPAY®YNS, LE opBOLOYIKN Ypnon TOV
QLOIKOV TOP®V. Me ToV 0p0 «PaciKES KAAMEPYEIEG» EVVOOVVTOL TO VT, TMV OTOI®V
N KoAMEpyswo €xel onuacio Yoo TNV TOMIKN Kowmvia, PACEL OKOVOMK®OV Kol
KOWOVIK®OV Ttopaydviov. Ontog mpoavaeépOnke, o pio aypotikn Kotvovio EKTOg amd
ToVg TEPPAAAOVTIKOVS, OIKOVOUIKOL KOl KOWMVIKOL TOPAYOVIEC VTOYOPEVOLV TO
KotoAMNAo yewpywd ovotua (Landsberg, 1968). Xtnv moapovoa pebodoroyia,
e€etdlovtar 000 onuoviikég KoAAEpyeleg ywo v EAAnvikr] yeopyio Kot
OLYKEKPIUEVA TO PBapPdKt, ¢ apOELOUEV Kot E0PIVI] KOAAEPYELD, KOL TO GLTAPL MG
ENPKN Kol XEWUEPIVY.

H peboooroyia Pocileton oe 1é00eplc oLVIOTOOEG: TN PpoyOmT®ON, TN
Oepuokpacio, v aktvoPorio kot T yYEOUOPEOAOYiR. LVVOTTIKE, T BUaTo TOL
npoteivel n mapovoa pebodoroyia givar ta e&Ng:

1. Ydépoxipartiky {ovomoinon: Iivetoan mposdiopiopdg tov Lovaov WLGE,

ue tn xpnion tov Al ko Tov deiktn vyove PAdotnong (Vegetation Health
Index, VHI).

2. Tevum aypoxhpotiky (wvomoinon: I[paypatomoteitor cuvovooudg TV
Covav WLGE pe edagpoloyucode xapTec Kot Yook HoviEAo avayAueov
(Digital Elevation Models, DEMS), kafd¢ kot tpocdioptopdc tov {ovov
OELPOPOV YEMPYIKNG TOPAYDYNG.

3. Ewum aypoxhpatikry {wvomoinon (otddio avantuénc): E&etdlovtar 600

KaAAEpYeleg Pactkng onuaciog (Pappdxt ko ortdpt). Tivetar ypnon tov
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GDD vy v €bpeon meploydv, 6Tov 0AOKANPAOVETOL O BLoA0YIKOG KOKAOG
Kol lvat duvatn N avATTLEN TOV KOAMEPYEIDV KATA TN PAACTIKN TEPindo,
kaBmg ka1 ¢ Ry yia tov édeyyo oyetikd pe v vmapén meplopiopmdv 6Gov
aQopd otnv Kabapn axtvoBoiria.

4. Ewdwn aypoxipatiky (ovomoinon (otddio eréyyov): I'vetor yprion tov
OTOTIGTIKOV HOVTEAOL EKTIUNONG NG amOdoonNs TV 000 avOTEP®
KOAALEPYELDV, Y10 TOV EAEYYO TNG MOPAYOYIKOTNTOG OV OLYPOKALLOTIKY
Lovn, og metomoinon g pebodoroyiag.

e OAo ToL AVOTEP® PLLOTA, O TPOGIOPIGUAS TV VOV YiveTaLl LE TN YPNON

tepapykng emPrenouevng Oepatikng ta&ivounong (Hierarchical Supervised Thematic
Classification, HSTC). H pebodoroyia g aypokiipatiking Cmvomoinong

angikoviCetar oto oynpa 5.1.

5.3.1 [Ilpoooiopiouog twv {ovav WLGE

Apyikd vroroyiCovtot 600 ayporxApatikoi deikteg, 0 GLVIVAGUOC TV OTOi®V
amotelel kKavotopia g pebodoroyiog Kot cvvterel 6Tov TPOGIOPIGUO TV LOVOV
WLGE, 6nwc¢ 11 ovopacav ot Badini et al. (1997). Avtoi givan o deiktng Enpodtnrag
(Aridity index, Al) ka1 o deiktng vyovg PAaotnong (Vegetation Health Index, VHI).
Xpnotponoudvtog avtovg tovg deikteg, kabopilovioar ot {dveg mov dgiyvouv
YOPIKN Katavour ¢ Enpotntag tov kAipatog (Badini et al., 1997) kot
YOPOYPOVIKY Katavoun g yempykng Enpaciag (Tsiros et al., 2008, 2009a). Me

aVTOV TOV TPOTO TPOGAILOPILETOL N VOIPOKMUATIKY CLVIGTMOGA THE {VOTOiNoMG.
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XOPTES

Zoveg Agipopov Tapaymyng

(EmBAremopevn

(EmBremopevn
v Ocpotikn Tagwounon)

\

X160 1:
(EmpPhenodpevn Y dpoxipatikn
Ocgpatikn Tag&wvounon) Zwvomoinon
WLGE
_/
\
Edapucoi

216010 2:

Tevun
> AypoKAMUOTIKY
Zwvomoinon

_/

\
>taowo 3:

Ewdwmn
AvyporxApotikn
> Z®ovomoinon
(Bowpducr,

otdpt)

Bepatuch Tagwopnon))  Sradio 4:

"Eleyyoc

Aypoxhpotikéc Zhveg <= TOPOY®YIKOTNTOG HE TN

XPNON HOVTEAOL
eKtipmong Topaywyng

Typa 5.1: Adypappo pong yio Tov TpocolopicUd TOV oy POKAUATIK®V (OVOV.

Aridity index (Al)

Yoppovo pe mv tagvopnon ™me UNESCO (1979), n khuatiky Enpodtnta

umopel va mapovotaotel pe o deiktn Enpotnrag (Aridity Index - Al), mov eivor to

TNMKO TOV HEGOVL €TNGLOL VYOULG PPoyNG TPOG TO UEGO ETNGLO VYOG TNG OLVNTIKNG

eCatpoodiamvong. Me Bdomn avtdév to delkTn, Hior TEPLOYN UTOPEL Vo XapaKTNPLoTEL

o¢ vrepPolkd Enpny, Enpn, MuiEnpn, Yeuvypn M vypn. Avoivtikd, o deikng

vroAoyileton omd v e€lowon:
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6nov, P to péoo etforo Hyog Bpoyng xar ETp 1o péco emnoto dyog g SuvnTiknig
e€aTIo0d0MVONG. ZE TEPIMTMOT OV 1 OVAALON OmOUTElL LUKPOTEPO XPOVIKO Prpa,
Y. unviodo, yivetar ypnomn ¢ unvweiog Ppoxomtwong kot e pEong unviaiog
duvnrtikng e€atcodiomvone. Xtov Ilivaxa 5.2 avaypdeovtol ot Tipég mov AapPavetl o
OElKTNG KOt O OVTIGTOLYOC YOPAKTNPIGUOS TOV KAILOTOG Hag TEPLOYNG PAOT ALTAOV.

INa va kaBopiotel M emdpkeln T@V PPOYONTOCEDV GTNV 1KOVOTOINGTN TOV
avVaYKQOV € VEPO TOV KAAMEPYEIDYV, YiveTan ¥pnom tov deiktn Enpdtroc. O deikng
Enpomntag ypnowonoteitor yuo vo ekepdost 10 oxetikd Pabud vypaciog evog
KMPOTOg 08 oxéon HE TIG OMOUTNOELS VOOTOS TMV EKAGTOTE KOAMEPYEIDV. AVTOS O
deikng Ponba va yapoknpiotel 1o mepPdAiov avantuéng g Kabe kaAMépyetog,
Baoetl g KAMPOToAoyIKnG HETABANTOTNTOS, OAAG OV TEpLAaUPAveEL TNV eidpacT TNG
ed0pkNg petapantomrog (Badini et al., 1997).

Téhog, oV mapovoa pebodoroyia, yio TOV VTOAOYICUO TG UNVioiaGg, Kol 6T
CLVEXEWNL TNG ETNGLOG OLVNTIKNG EEATIIGOOOMVONG, ¥ pNotpomomOnke N nEBodOC TV
Blaney-Criddle. H pé6odog avtn, n omoia ypnoiomotei pévo dedouéva Beppoxpociog
Kol KOmowo pokpompdOeoun péon KAWATIKY] mAnpogopio, &ivar KOTOAANAN Yo
EPAPHOYEG OTIG omoieg amattovvion unviaieg ektiunoelg g eatpicodamvons. a
TOV VROAOYISHO NG ypnowomomdnke n pebodoroyia mwov mpotdOnke omd TOLG
Kanellou et al. (2006 kot 2008), n omoia ypnoyomolel dopvPopikd dedouévo Kot
ovykekpluévo  dedouévo  Bepuokpaocioc emeoveiog eddgovg (Land  Surface
Temperature, Ts). H pébodog Blaney-Criddle, kabmg kot o vmoroyiopog g Ts,

AVOADOVTOL GTO ETOUEVO KEQAAOLO.

Iivaxag 5.2 Xopaxtnplotikd KAILATOS (oG meployns ne Pdomn to dgiktn Enpotntog
(UNESCO, 1979).

Katnyopia khipatog P/PET

Axpaio Enpo <0,03
Enpo 0,03-0,20
Hpi&npo 0,20- 0,50
Y puypo 0,50-0,75

Yypd >0,75
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Aeixtng vyrovg fraotnong

Onwg mpoavapépdnke, katd tnv aypokApatiky) (ovoroinon npénet va Anedel
vtéyn N mMOAVOTNTO NG EUPAVIONG OKPOI®V TEPICTATIKOV, OGOV 0QOopd TN
Bpoyomtmon kot otn Oeppoxpacio (Pereira, 1982). To éva axpaio @owvouevo, 6Gov
aQOpPA OTO TEPICTATIKA TOL TPOEPYOVIOL OO TO GLUVOLOCUO TMOV AVAOTEP® OVO
oLVIOTOOMV, Elvar 1 Enpacio Kol GUYKEKPIUEVA 1] YEOPYIKT ENPACTIO TOL OVOPEPETOL
oTNV EMOPOCTN TOV QOIVOUEVOL OTIS KoAMEPYElEG. Ot o TOALYPNOUOTOUUEVOL
mAemokonikol deikteg yewpyumng Enpaociag givar o VCI, o TCI, ka1 o cuvdvacuds
toug 0 VHI. v EALGSa, €xovv ypnoyomonfel emtuyde yioo TV mopakoAovdnon
™m¢ vewpykng Enpaociag (Domenikiotis et al., 2002; Tsiros et al., 2004). O ot ot
deiktec vmoAoyilovTon [Le TN YPNOT TNAETICKOTIKMV OEOOUEVOV.

‘Etot, katd tov vmoAioywopd tov VHI, Aapfdver ydpa o vmoloyiopoc tpudv
AoV iemokomikdv deiktdv. Avtoi givar o NDVI, o VCI ka0 TCI.

"Evag moAd yvootdg kot evpémg ypnoipomotovpevog deiktng eivor o NDVI. O
deiktng avtdg yevikd vroloyiletar and v e&icwon (4.3), n omoia yio. dedopéva
NOAA/AVHRR yiveta:

CH, -CH,

NDVI = —2

(5.2)
CH, +CH,

6mov, CH1 ka1 CH2 givat ot Tipuég avakAaotikotnTog ota 600 TpdTa Kavaiio (opatd
Ko Kovtivo vépubpo, avtiotorya) tov NOAA/AVHRR,

AvENon omv mocodtTa TG PAdGTNONG EREAvIlETOL TOL £TN OOV EMKPATOLV
EVVOTKEG KOPIKEG GLVOTKES, d1OTL AVTEG 01 GLVONKEG GLVTEAOVV GTNV OTOJOTIKOTEPT)
xpron Tev mOpwv Tov oKoovotuatog (my. ovénon oto pvOud mTPOSANYNG
Bpentikdv ovoldV and To £50.p0c). Avtifeta, peimon oty mocdTA TG PAGGTNONG
Topovctaletat o €T OmoV EMKPATOVV akpoia avti&oeg Kopikég cuvinkeg (Kupimg
Enpég kat Oeppéc), ot omoieg KaTacTEALOVY TV avATTLEN TG PAACTNONG GUECH KOt
guueca, AOYm e peiwong otn yxpnon v mopwv Tov otkoocvotnuatog (m.y. M
EAAEWYT VOATOG GE MEPLOSOVS ENPOCING LEUDVEL GNUOVTIKG TO TOGH TMV OpENTIKMOV
7oV mpocAapfavovtot omd o £6apog). Etot Aowtov, n amdivtn HéyoTn Kot EAd Lo
i tov NDVI ko g BT (Brightness Temperature, 6gppoxpacio Aapmpotntog),
VIOAOYIOUEVT] OO OElPd €TV, TMEPIEXEL TA aKpaio Kopikd yeyovota (cvvOnkeg
omapéng Enpaciog kot EAAeyng Enpaciog). AVTéG Ol HEYIOTES Kol EAAYIOTES TIUEG
UITOPOLV VO, YPNOLULOTOMO0VV MG KPITHPLOL Yol TV TOGOTIKOTOINGT TOL JUVOLKOD

yveoypapikov meploydv (Kogan, 1995c; Kogan, 1997). T v éxepacn tov
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avoOTEP®, Ypnotpomolovvtal ovo deikteg, o VCI kot o TCI, ot omoiot vmoloyilovtan pe
T xpnon Tov eE1IoOcE®mV:

Vel = 100+ NDVI-NDVI (5.3)
NDVI . -NDVI . '

TCI =100*_amsx = Ts

4max ~ ' 4min

(5.4)

o0mov, NDVI, NDVlnax kot NDVlyin elvar n exdotote Ty tov NDVI, n péyiom ko n
eEAQIOTN TN TOL YL OAN TN GEPA OedOUEVDV, T4, Tamax Ko Tamin €lvon N exdototE
T ¢ Bepuokpoaoiog Aaunpdtrag (Brightness Temperature, BT) mov mpoépyeton
and 1o tétapto kaviil tov NOAA/AVHRR, n péytotn kot n ehdyiot) tiun mg yo
OAN TN GEPA dedoUEVDYV, avtioTotya, Yo kabe eikovoototyeio. Ot Tipég tov VCI ko
tov TCI mowihovv amd pundév, ya t1g e€apetikd avtifoeg ouvOnkee, émg 100, ya Tig
Bértioteg ovvOnkes. O VCI ko o TCI yapaxtnpilovv Tig vypaoctokég kot Oeppukég
ouvOnkeg ™G PAdotnong, avtictoya. Yyniés téc tov VCI avtictoyyovv oe vym
Kot yopig katomdvnon PAdoctmon, evd youniés twég tov TCl avtictoyyovv oe
Braotnon pe katamovnon, Adyo Enpaciog amd vyniéc Oeppokpacieg (Kogan, 1995,
2001, 2002).

O Kogan (2001) npdteve tov VHI, mov givar avtimpoo®nentikog e vrapéng
VY1006 PAACTNONG KOl YPNCLUOTOLEITOL TOYKOCUIOS Yo TV Topakolovnon ot
yoptoypdonon g yewpykns Enpoaciog. O deiktng eivor 0 cuVILAGUIS dVO AAA®V
dewktdv, tov VCI kot tov TCI. H katnyoplonoinon g yewpykng Enpaociag pe Pdon
g Twég tov VHI mapovoidletar otov IMivaxa 5.3 (Kogan, 2001; Bhuiyan et al.,

2006). O VHI voAoyiletar amd v e&icmon:

VHI =0,5*(VCI) +0,5*(TCI) (5.5)

Katd tov vroroyiopd tov VHI emdéyetan ico e1dkd Papog (0,5) yua tov VCI
katl tov TCI, agod 1 cuvelc@opd T vypaciog Kot ¢ Beppokpaciog katd Tov KOKAO

avamtuéng g PAdotong dev eivan yvoot (Kogan, 2001).
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IMivaxag 5.3: Katnyopiec ™c yewpywne Enpociog Pacel tov tiuodv tov VHI
(Kogan, 2001).

Twég VHI Katnyopieg I'empywnic Enpaociog
<10 Axpaia Enpacia
<20 Apegia Enpacio
<30 Métpia Enpacia
<40 "Hmo Enpoacia
>40 KaB6rov Enpacia

5.3.2 Zwves a1popov mopaywyng

Aoy opiommkav or WLGE, ot cvuvéyeia cvuvovalovior pe €6apoA0ykons
xaptec Kot DEMS. O cuvdévacpog tov edaporoykod xdptn kot tov DEM dnovpyel
EPLOYEC oL opilovtol amd ™ YEYPOUPIKN TOvg BE0T, TO LVYOUETPO, TNV KAIoN Kot
ToV TOMO TOL £ddovg (Thomas, 1992). 'Etol Aowdv, otig (dveg WLGE mpootifevton
TO OVAYAVQO Kot 1 Tomoypapio, KaOdS Kot 0t d1dpopot THTOL 30OV UE TIG WOIOTNTES
tovg. Kdébe o and avtég tic Loveg eumepiéyetl o mpocheta meprypagikd ctoyyeia,
OV €lvOl OmOPOITNTA YL TOV OPICUO TMV YEVIKMOV OYPOKMUATIKOV (OVOV Kot
AVTUTPOCOTEVOVV TTEPLOYES, OOV 1) YEMPYIKT TOPAymYN YopakTnpileTon g aeupdpog,

aelpOPog LLO GLVONKES 1} OPLAKA ALELPOPOG KOL LT OELPOPOC.

5.3.3 Ilpoadiopiouog ayporiipotikdv (v

Mo mv edwn aypoxkipatiky (ovomoinom emiéyOnkav 600 KoAMEPYELES.
Yvykekpyévo emAéyOnkav to PapPdxt kot to owdplt. H emioyn oavtov tov
KOAMEPYELDV PacioTNKE TPAOTIOTA GE KOWMOVIKOOWKOVOUKE kpttipia. To cirdpt kot
10 PBappdaxt givar 000 Pacikég KoAAEPYELES Yoo TNV Tteployn TS Oeocorioc. Avtd
yivetal avtiAnmtd 1060 amd TNV KOAAMEPYNTIKY £KTOGT OV KoToAapBdvouy, 660 Kot
amd To KEPOOC MOV amEPEPAV UEYPL ONUEPO oTOV KaAMepynth. Katd devtepo Adyo, N
eMAOYN TOV KoAlepyewwv Pociocmmke oto O0tL t0o Popfdxt eivor pio eopvy ko
apdELOLEVT] KOAMEPYELD, EVD TO GLTAPL Evar YEWLEPIVT KOl ENPLKN.

Onwg  mpoavagépbnke, To KPP TOL  YPNCUOTOOVVTOL Yo VO

TEPLYPAYOLV TNV KATOAANAOTNTO TOV KOAMEPYEIDV oG TEPOYNG Eivor cuvinBmg
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amAol aypokAlpatikoi deikteg. Ot Ogikteg MOV YPNOUOTOOVVTAL GTNV TOPOVLGO
pebodoroyia, yia va yapaktnpicovv 1o mepfdiiov avdmtuéng tov Bapfakiod kot Tov
ortapov, givar o GDD kot 1 Ry, Ot deixteg avtol edyovion pe Bdomn Tic amaitmoelg
TOV dV0 KOAMEPYEUDV KOl GLVOLALOVTOL LE TIG YEVIKEG AYPOKMUATIKES (MDVES, MOTE
VoL OPLETOVV Ol AYPOKALUATIKES (MVES TOV ival KATAAANAES Yol TNV OvATTTLEN TOLG,

Ocpuopovooeg

Eivar yvooto 611 1 Bepuokpacio mailet onpoavtikd poro otov kabopiopud tov
pLOpov avantvéng ToAmv opyavioumv (Porter et al., 1991). "Etot Aowtov, to utd
Kot GAlot opyavicpoi (acmOVOLAN, VNUATMOELS) OmOLTOVV £Vl OPICUEVO TOGO
BepuodmTog yio va avartuyBodv and éva onueio tov kOKAov {wng tovg oe dAro. To
HETPO OVTNG TNG GLOCMPELIEVNS BeprdTnTOG EIvaL YVOGTO G PUGIOAOYIKOG XPOVOG.

‘Etot Aowmdv, g GDD opiletor n aBporotikn péon Oeppoxpacio exkeivav tomv
NUEPDOV TG PAACTIKNG TEPLOSOV, TOV £Y0VV PECT MUEPNOL Beppokpacio vVYNAOTEPY
and pio kpion Ty KotoEAiov, £101kn Yo KOs KaAMEpyeLa, kot vToAoyilovTot amod

mv e&icwon:

-T.) (5.6)

mean

GDD=Y6,(T
1

6mov, N givar 1 ddpkea ¢ PAocTIKNG TEPLOdov, di=1 6tav Tmean>T,, 3i=0 otav
Tmean<T.;, Tmean eivau n péon muepnowa Bepuoxpacio oe °C kar TC 1 Pacikn
Bepuoxpoaoia (°C), n onoia dropépetl amd KoAMépyela oe KaAMEpyela. AAAec uébodot
Y. TOV VITOAOYIGUO TV Beppopovadmv givar dwbéoyeg ot oebvny Pifioypapio
a6 tovg Perry et al. (1997), Vittum et al. (1995) kot Tovg Zalom et al. (1993).

H Bewpia tov GDD, mpoimobétel pa dpeon Kot ypopuputkny oxéon netasd g
avamtuEng ko g Bepprokpaciog. Eekivd pe v vodeon 0TL n avdmtuén evoc VTOL
e€aptdtor amd T cLVOAKT TocHTNTa BepUdTNTAG GTNV OToia VITORAAAETAL TO PLTO
Katd T owdpkeln g (owng tov. H Beppopovada, eivar n amodkAion amd ™ péon
nuepnola Beppokpacio, emdved omd o eidylom Ty Oepupokpaciog kKatmeiiov
(Baowkr Ogppokpacia). Avthy 1 A IOT TN KOTOEAIOV GNUATOSOTEL TV apyn THG
avdmtuéng kot etvor n Beppoxpacio KAt amd v onoio d& CNUEWOVETOL ADENCT] TOV
evt00. H T xatmeAiov pmopel va givar dtapopetikn and €idog o€ €100¢ 1 akoOua
Kot 0vé 6TAd10 avamTLENG, Kat kvpaivetar amd 0 émg 15°C, pe vynAdtepec TIHEG Yo
TPOTIKA PUTA Kol YOUNAOTEPES Yo evKpoata. Avaivtikotepa, o TTivakag 5.4 cuvoyilet

Tipés Paoikng Beppokpaciog kot abpoicpatog twv GDD yw v minqpn avamntoén
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evog aplipod Kowdv KoAMepyeldv, pe Bacn t oebvny Piprloypapia (Aavardrog,
2007).

O ovykekpluévog Oeiktng YpPNOUOTOlEiTOL GLYVA Yoo TNV eE€Tacm NG
QALVOLOYIKNG avaTTuéENG TV kaAlepysiov (Porter et al., 1991). Eivaw onpavtikdg yo
dtpopa patvoroyikd otadwo (euTpmpa, avlogopia, kapmoeopio K.T.A.), KAOMOG Kot
Yo TN YEVIKOTEPT OAOKANP®OT ToL Prodoyikol kbkiov KaOe gutov. Emiong, pmopel
va ypnoworombet yoo ™ Cwvomoinon ¢ KATOVOUNG KAAMEPYEIDV 1) EVIOU®V
(Robertson, 1973; Scriber and Hainzee, 1987).

O1 GDD egivar o amdn e€nynomn g oxéong petald mg avantuéng tov eutov,
™G e£EMENG TOov KOl TG WPOTNTAG TOV, Kal NG Oepprokpaciog Tov aépa. Avti N
Bempia eivor Kowmdg amodekt oav po Baon yio T dNpovpyio SUVAUIKOV HOVTEA®Y
eoworoylag. Ovr GDD ypnowomolovvior Guyvé GtV aypopETE®POLOYiL Yol va
EKTIUGOLV 1 VO TPOPAEYOLY T KT TOV JUPOPETIKAOV PACEMV TNG OVATTLENG Kot

™ eEEMENG TV PLTOV pEYaAng kaAliépyetog (Bonhomme, 2000).

Mivoxkog 5.4: Evdewctikég tuég Pacikng Oeppokpaciac yia avamtuén (T, og °C),
kot éOpotopo Oeppopovédov (TSUM oe °C-d) yia miipn avimtuén Srapdpov
kaAMepyeldv (Aavaratoc, 2007).

Karépyera T, Tsum Karépyera T, Tsum
Apayioa 10 1350 Mmilénm 4-11 | 1350
Bappaxt 10-15 | 1450-1800 Iatdra 0 2000
IMwkomatdrta 10 2000 Pefitn 4-7 1280
Adhyog 8 1350 Polu 0-10 | 1600-2080
HAlavOog 5 1700 2{tog 0-8 2100
Kolapmoxt 10 1550-1750 2oy 5-10 | 1750
Konvég 0-10 | 1450 26pyo 7-10 | 1600
Keypi 10 1380 Yovoapt 10 1380
KpBapt 2 2100-2700 daxn 0 2350

H amlomta kot 1 evkodMa oty ypnom g peboddov tov GDD, v kabiotd
onuoey oe éva mAnboc epoppoymv. Ot meplocodtepes epappoyés towv GDD
oyxetilovial pe TV TPOYVOGT TMOV NUEPOUNVIAOV GUYKOMONG TMOV KAAAEPYEIDV, TNG

EMEPYOLEVNG TTOPAYOYNG KOl LE TOV EAEYXO TG moldTnTaG. Mo emmAL0V €QAPLLOYY|
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tov GDD a@opd otmv extipnon g mhovotnTog yio TNV EMTLUYN OVOTTUEN LUOG
KoAAEPYEOG o€ pia meployrn, otnv omoia ogv elye kaAliepynOei moté mpv. Emiong, n
Bewpio Tov GDD Bpiokel epapuoyég otnv mepintwon emMAOYNG oG TOKIAMoG oo
éva. GOVOAD TOIKIMAOV QUTOV, OCTE aLTH Vo KoAlepyndel oe (o véa meployn pe
dtpopeTiKég TEPIPaALOVTIKEG cLVONKES. Mo akdpa mepinTmon gival n EpOPROYN NG
pefodoov Yoo TV TPOTOMOINGCT TOL KPOKMUATOS HE TETOWO TPOTO, (DGTE VO
onuovpynBovv ot kotdAANAEG-euVOikéG ocuvvOnKec o€ kdBe onueio Tov KOKAOL
avantuéng evog opyaviopol. Ot GUYKEKPUEVES EQPUPUOYES OTOVTIAOVTOL KOl GE QUTAE,
To. omoiol dgv glvarl peyding KoAMépyelag, Kabdg kot oe Bépata avdmtuéng kot
eEEMENC evTOL®V, QUTIK®OV TOBOYOVEOV, TOLAOV Kol GAADV (DO®V.

Av ko1 1 Bewpia tov GDD givon anAn kot ypioun oty aypoueTe®poroyia,
otepeitanr Bewpntiknig TANpOTNTAG Kot Tapovctdlel opiopuéveg advvapies. 'Etot, €xet
avayvoplotel pio oelpd mapaydviov, ot 0Toiol ETOPOVY GTNV KAVOTNTA TPOYVOGCNG
tov afpolotikdv Beppopovadwv. Avdpecsa oe avTovg givar ot cuvOnkeg mov £yovv
EMIOPUCT OTIC QPULOIOAOYIKEG Olepyaciec evog opyaviouov (my. m Opéyn xor 1
BeppopuduoTtiky kavotTa), T0 oPdApe to omoio oyetiCetar pe T VToBEcELg, TIg
TAPOdOYES KOl TIG TPOGEYYIGELS TOL YPNOUYLOTOLOVVTOL YioL TV EKTIUNGT TOL PLOLOV
avantuéng kot tov Poacikodv Oeppokpaciav, KaOdg Kol 0ol TEPOPIGHOL TOV
oyetilovtar pe 1o dabéoyo petemporoyikd dedouéva (Zalom et al., 1993; Perry et
al., 1997; Roltsch et al., 1999; Bonhomme, 2000). Mepikoi meplopiopoi mov £xovv
avoyvoplotet eivat ot axkoAovbol (Mavi and Tupper, 2004):

1. Koatd m ypnon tov GDD, pepikéc opég ANGLOVOOVTOL Ol PUGIOAOYIKES

Kol pofnpatikég facelc méve oTig omoieg LToAoyioTNKAY, KOl 00NYOUV GE
apeiopnrodueveg epunveiec ko amoteléopata (McMaster and Wilhelm,
1997).

2. Ext6¢ amd T tpomomoinuéveg €lomoelg, peyaAo Papog divetar oTig
vynAég Beppokpacies.

3. Agv vmdpyel d1dKplon OVAUESH GTOVS JLOPOPETIKOVS GLUVOVOGHOVS TMV
emoyav. [a mapddetypa, o cvvovaoudg pog eotng voEng Kot evog
dpocePOL KoAOKAPOL O pmopel va dtokplel amd o kpdo avoidn
akoAovBovpevn and éva (eoTd KaAokaipt.

4. Ae hopPdvetor voyn 10 nuepnoo vpog ¢ Bepuoxpaciog, To omoio

TOALEG POPES €lval O oNUOVTIKO amd T pHEon nuepniowa Beppokpacio.
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5. Ag Aapfdavovtar vwoyn toyov aArayég ot factkn Oepuokpacia, Kotd TV
aAAay”) TV oTtadiov eEEMENG TNG KOAMEPYELNS.

6. H amokpion mg avénong kot avdmtuéng tov eutdv ot Beppokpacio
etvar amotéhespa g Beprokpaciog ota Opyoave TOV PLTAOV Kot Oyl GTNV
Oepuokpacio aépa, OT®MG vt dtvetar amd €va PeTE®POAOYIKO GTAOUO.
Mmropei o€ pio GUYKEKPIUEVT] OTIYUT| QLT 1) S0Oopd var elvart Pkpr|, OLmG
T0 afpototikd ¢ amotéhespa kKab’ OAn ™ PAactikn mepiodo umopel va
etvar apxetd vYNAO.

7. Ag AopPdavetor voyn 1 enidpactn NG TOTOYPAPIONS, TOL VYOUETPOL KOl
TOV YEOYPOAPIKOV TAATOVG GTNV aOENGN TNG KOAMEPYELOS.

8. H pébodog de suvumoroyilel v emidpacn Tov avéRov, Tov YoAallov, TV
EVIOLMOV K01 TOV 0GOEVELDV.

9. H pébodoc de cuvumoroyilet T yovipdta T0v €64pOVG, 1| onoia iomg va
€xel emidpaom otV ®PIHavVen TG KAAMEPYELNG.

[Mapd Vv VmapEn ovtodv TOV TEPLOpIoU®VY, 1 UEB0d0G TV Beppopovadmy
anavtd og éva mAN0og epmtnoemV Tov oyetilovtat e T @avoroyio Kot TV avénon
TOV QLTAOV KOl TOV EVIOU®V.

Ymv mopovoa pebodoroyia, M Kowvotopio katd Tov vroAoywopd tov GDD
evlyetor oto yeyovog OtL avii g Oepupokpaciog aépo ypnowomoteitar n Ts
vmoloywouévny  amd  dedouéva  NOAA/AVHRR. Kotd avtov  tov  1pdmo,
avtiotafuiletoar pepikd 0 MEPLOPIGHOG TOL  OYeTilETOl pEe TN JPOPA NG
Oepuokpaciog aépa, OTMG OLTA UHETPETOL OO TO OPYOVO TOV UETEMPOAOYIKOV
otafuov, pe oty oL veicTaTol oTNV EMEAveln TG KalAEpyewag (Tsiros et al.,
2009b). Téhoc, n mpotewvduevn pebodoroyio avtiotaduilel TANPOC TOV TEPLOPIGUO
OYETIKA PE TNV €MOpACT TNG TOMOYPAPIONS, TOL VWYOUETPOL KOL TOV YEWDYPUPIKOD
TAATOVG GTNV AVENCT TG KOAAEPYELDGS.

KaOaopn Axtivofolio. (Net Radiation, Rp)

H yvdon g dtakdpavong g kabopng aktivoforiog Katéyxel onuavtikd poro
otV KApatoAoyio kot otnv aypovopio. H yvoon g elvar amapaitnm epdsov Oleg
ot TupPadElg avTaAlayég oV emPdveln TG Yng eAEyyovtal and to 160L0Yo ™G
kabaprg axtivoPoriog (Hurtado and Sobrino, 2001). 1o ¢@uowd mepifdilov M
eCatpoodlamvon ocvvoéetarl dueca pe v kaBopn axtivoPoMMa, HEG® TOL
evepyelokov 16oluyiov otV emeaveld e yns. Atdpopa poviéda €xovv ovomtvydet

LEe OKOMO TOV LTWOAOYIGUO TNG eE0THo0dmVonG, omd v e&iowon evepyelokol
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toolvuyiov (Seguin and Itier, 1983; Hurtado et al., 1994), ta omoio ypnoipomolovV
dedopéva kabapng axtivoBorag Kot ) dpopd HETOED TNG EMPOAVEINKNG KOl TNG
Oepuoxpaciog acpa. e avtd to povtéda, 1 emeoveloky] Oeppokpacio vwoloyiletal
pe T xpNomn S0pLPOPIKMY dedOUEVMV, evd To. dedopéva g kabaprg aktivofolriog
hoppavovtar omd  peTe®POrOYIKOVS oTafuovc. AvTég Ol TPOcEYYIoES £Xouv
TEPLOPICUOVE, 01 00101 TPOEPYOVTOL Amd TNV aKpifela Tov osOnTpa, TN YOPIKN Ko
TN YPOVIKN OLOKPITIKY KAVOTITO TOV S0PVOOPIKAOV OEOOUEVMV, TIC OTHOCPOIPIKEG
emdpdoelg ko v vmapén vepov (Hurtado and Sobrino, 2001). ITap’ 6io avtd,
EYOUV  eVOLOPEPOVOEG EPOPUOYEG OE OAPOPOVS Topels, Ommg M vOporoyia, m
petewporoyia, n yewpyio, Kabdg Kol € HEAETES EpMLLOTOINCTC.

O mpoodopiopdg g kabapng aktivoPoAiog pe T ¥pNoN TNAETICKOTIK®OV
TEYVIKOV pmopel vo BeEATiOOEL TNV eKTiUNGN NG €EATIGOOOMVONG GE TOTMIKN
KMpoka, evo glvat amapaitntog og eninedo mepipépelog. Xtnv mapovca pebodoroyia,
0 VIOAOYIGHOG TNG KOBaPNG EVEPYELOG YIVETAL LE TN XPNON dOPLPOPIKAV dEGOUEVDV
tomov NOAA/AVHRR kol eniyslov HETEMPOLOYIKOV OEGOUEVOV. ZVYKEKPLUEVD,
ypNoomotovvTal to KovdAlo 1 kot 2 yio Tov vmoroyiopd g Aevkavyelog (albedo)
kot Tov NDVI, kot ta kavaho 4 kot 5 yioo tov vmoAoyiopd g Ts. Amo avtég Tig
EIKOVEC KOl HE TN YPNON OCULUTANPOUATIKOV UETEOPOLOYIKAV  OESOUEVOV
vroAoyifovton o1 Bspatikol yapteg pEong unviaiog Kabapng axtivofoiiags.

H xoBapn oaxtvoPorio eivar éva 16oldylo peta&d g UIKPOU Kot HEYAAOL
UKOLG KOLOTOG aKTvoBoAiag:

R, =(1-3)R, +R, - L, (5.7)

L, =R, = eoT,' (5.8)
Omov, O Kol € givor M AEVKOVYELL KO EKTOUMY EMPAVEINS, avtioTolyd, G €ivar 1
otafepd Tov Stephan Boltzman (5,67*10° W m? K™), Ry n mpoonintovca oAk
nAokn  axtwvoPorion (W m'z), Ry m eoegpyduevn peydAov pAKOLG KOLOTOG
atpoceapiky aktvoBoria oty emeaveia (W m?), Ly  peyéiov punkovg kdpaTog
avepydpevn axtvoPorio (W m?), Rs 1 ekmepmopevn oxtvoBoric péhovog chUaTOg
kot Ts 1 empavelokn Oepuokpocio (°K).

Apketég epyaocieg mpoaypatehoviol TOV VTOAOYIGUO TG HKPo» HNKOLG
Kopatog kabopng aktvoBoriag Ry(1-0) amd dopvpopikd dedopéva tomov Meteosat 1

NOAA (Tarpley, 1979; Dedieu et al., 1987). Ilapadsiypota xoptoypaenong
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Aevkavyelog €yovv mapovctacel and tovg Pinty kot Ramond (1987) kot and tov
Saunders (1990).

Y& avéQelo ovpovd N TPoominTovca aKTvoforio (Ukpod HUNKOVG KOUATOC)
OTNV EMPAVELL TNG YNG, TOV OmoTEAEITAL OO TNV dpLeon ko T déyvTn axtivoPfoAia,
elvar mévta Ayodtepn amd Vv eloepyopevn Nk aktivoPforio kotd 10 - 20%,
eCautiag TG oamoppOENONG Kol TG OloKOPTIoNG NG OKTvoPoAiog amd v

atudoeopa, kot divetar amd v e€icmon (Igbal, 1986):
n
R, = Rgo(a + bﬁj (5.9)

omov, Ry elvon n eloepydpevn niwaxn axtvoforio | adiing tiuy Angot, n/N eivon o
AOYOC TOV Op®V TPAYUOTIKAG NAo@avelag (N) mpog TG MPEG HEYIOTNG OLOPKELOS
niogdvetag (N) kat o kot b amotedovV TIg EUMEPIKES 6TAOEPES Yo TNV EKTELEST] TV
OTHLOCPUIPIKOV S10pHDGEWMV.

O Aoyog g NAMakng axtivoBoAiog Tov avakAdTot omd pio EMPAVELD TPOG TNV
axtvoPoAia mov avoyontiletotl amd otV TV enLpdvelo ovopdletot Aevkavysla. ATd
dedopéva tomov NOAA/AVHRR pmopodv va vroloylotovy ot dumAng katedbuvong
(bi-directional) avaxAactikdtTeg 1 kat rz pe ™ xpnon v kavolodv 1 ko 2. Ot
AVOKAOGTIKOTNTEG GTO OVO AVTA KavdAla eEaptdvTot amd T yovia KAiong tov niiov
(2), ™ yovia kAiong tov dopveopov (0) kat to oyetikd alipovoo (p). Yrobétovtoag
™V mapén 160Tpomiag, TPAyHa AOYIKO Y10 TIG TEPMTMOELS UIKPDOV YOVIOV KAMOoMG
nAiov (<45°) ko pkpdv yoviov khiong dopuedpov (<45°), n emeaveioakn Aevkodyeio
(o) pmopei vo vroloyiotel and TIg KoToyeypapupuéves axtivoBolieg (radiances) otnv
opaty (VIS) kar omv kovtiviy vaépubpn mepoyn (NIR) tov HM® tov opydvov
AVHRR (Saunders, 1990):

a(z,0,4)=w,r,(z,0,4)+wW,r,(z,0,4) (5.10)
6mov, W; kot W, s&ivar ovvieleotég (ewdwkd  Papn) mov  otabuilovv v
AVOKAOOTIKOTNTO, OVAAOYO LE TO OGO TNG E1GEPYOUEVNG NAOKNG aKTIVOPOAlNG o€
KGO Kavait. LT GUYKEKPIUEVT EQOPLOYT, Ol GLVTEAESTEG BewpniOnkav icot (0,5) kot
v Tae 000 kovaAa (Saunders, 1990). Iponyodueveg pedéteg £6€1&av OTL Ol TIES TG
AEVKODYELOG TTOV £XEL VTOAOYIOTEL e TN XPNOT S0POPOTOMUEVOV CUVTEAEGTMV VAL
KavaAl dropépet Ayotepo omd 3% amd avTiv ToL £XEL VTOAOYIOTEL e TN YPNoN IomV

Bapav (Valiente et al., 1995; Russell et al., 1997). Ta cedipota TOL VIEIGEPYOVTOL
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OTOVG VTOAOYIGHOVG Ao TS ATHOGPAIPIKEG dopODGELS Kot amd TNV vIodeor TG
Aapmeptiovig avakiaong ivar Todd peyardtepa (Hurtado and Sobrino, 2001).

H avepyopevn peydiov unkovg kopatog axtivoPoiia e€aptdtot and v Ts.
To muepnowo evpog g Ts eivor otevd ovvdedepévo pe v €vtaorn g
eCatpicodlamvong. Qotodco, oe avépeieg cvvinkeg  Ts £xel mapdpola e£EMEN, Tov
umopel va ektiun el pe ) (pfon KoUmHOANG TopaBoAnG yio T SIUPKELN THG VOYTOG Kot
HE PEPOC MULTOVOELDOVG GLVAPTNONG Yl TN ddpkela TS Nuépac. BePaiwg, n e&€Mén
g Ts oe nuepnoia kiipoka pmopel va emnpedletor omd SKLUAVOELS, AOY®D TMV
oTypoi®V HETOPOADY TOV TOTIK®V KOIPIKOV cuvOnkov, mov oyetilovral yu
TOPASEIYUO [LE TO TEPACHO VEQOV N HE OAAAYEC oty TaybTnTa Tov avépov. H
aveEPYOUEVT HEYGAODL pNKOLG KOpOTOG akTivoPBolia diveton amd v e€icmon (5.8),
evd 1 Ts vmoroyiletar pe ) yprion dedopévov NOAA/AVHRR.

O evamopeivav 6pog g e&icwong (5.7) givar 1 €16EpYOUEVT] HEYOAOV UNKOVG
KOUOTOC OTHOGQOIPIKY] aKTvOPoAla, M omoia mpocsdiopiletor amd To TPOPIA ™G
vypaociog kot TG Bepuokpoociag dia pécov g atpoopaipag (Garrat, 1992; Culf and
Gash, 1993). EvaAAaKTIKG, EKTIUNGEIS TG EICEPYOUEVIG HEYOAOV UNKOVG KOUOTOG
axtvoPfoAiag pumopov va yivouv pe tn xpnon eunepikodv eElomcemv. TETotov gldovg
eflomoelg, cuvnbwg, ypnolomooby T Beppokpacio aépa Kol TNV TEGN VOPATUDV
YO VO EKTIUNOOLV TNV akTvoPfoAia. AVO omd TIC 7O YVOOTEG Kol EVPEMG

ypnouonotovueveg e€lomaoslg eivor avty tov Swindbank (1963):
R, =0,94x10"°0T} (5.11)

omov, T, etvon 1 Beppoxpacia aépa, kot 1 e&icwon mov mpotddnke ond tov Brutsaert

(1975) ka1 tpomomombnke amod tovg Culf ko Gash (1993):

1/7
R, = 1’310Ta4{T£J (5.12)
omov, € gtvon  mieon TV VIPATUAOV GTNV ATUOGPULPA.

o tov vmoAoywopd TG  HEYOAOL PNKOVS  KOUOTOG — OTHOCQOIPIKNG
aktwvoPoriag ypnowomombnke 1 e&icwon tov Swindbank, n omoia amattei pudvo
dedopéva Beppokpoaciog aépa. H emhoyn éywve Pdoet g owbeciuodomog TV
dedopévav. Ot Hurtado and Sobrino (2001) édei&ov 0t 1 péom dapopd petaé&d tov
VIOAOYIGUEVDV TI®V okTvoPoriag omd Tig e€lomaelg (5.11) ko (5.12) eivon 0,04 mm

-1

day™.
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5.4  MeBodoroyia ekTipnong mapaymyns

H pebBodoroyio g avamtvéng &vOg OTOTIOTIKOD HOVIEAOL EKTIUNGOTNG
Topay®YNG £Qappoletal yio Tig 6000 KaAMEPYELEG TNG oypokMpatikng (mvomoinong,
10 BopuPdKt Ko TO OTAPL, Yoo TO VOOTIKO Oapépiopa ™G Oeocorag. And v
avaoKOmNon 610 kePdioo 4.4, eivor epu@ovig M YPNOLOTNTO TOV OEIKTOV TOL
e€dyovtal amd TMAETICKOTIKA OE00UEVA Y10 TV OVATTLEN GTATICTIK®OV HOVTEA®V, WE
OKOTO TNV TPOYV®CT NG amdooong Kot NG moapaywyns koilepysuwv. Emiong,
avaeépOnke 0Tt 1 emAoyn g PéATIoTNG peBodoroyiag eaptdton KaTd KOPLo AOYo
oo 10 €100G KoL TN YOPIKT SIUKPLTIKT KOVOTNTO TV S0PLPOPIKAOV dEGOUEVOVY. ZTNV
nepintmon mov gival StoBECILA SESOUEVO LLE YOUNAT YOPIKN OL0KPLTIKY], OTT®G ivar 1)
Baon oedouévov mov ypnoylonoleital oty mpotewvouevn pebodoloyia, ot deikteg
VCI ka1 TCIl @aiveton va mapéyovv mo a&lomota Ko akpipn amoteAécparta. Etot
Aowmdv, Kou omv mapovoo peBodoroyia yivetoanw €leyxog yww v €bpeom g
pebodoroyiag mov Ba 0dMyYNoEL TNV aKPIPBESTEPT EKTIUNGCT TOV OTOSOCEMY, UE TN
XPNON QVTAOV TOV SEIKTOV.

‘Eva onuoviikd 0éua pe ™ yxpnion S0pueopik®dv OedOUEVODV  YOUNANG
avéAvong etvar n €0PECT) TOV EIKOVOGTOLYEIDV TOV OVTIGTOLOVV GTNV VIO e&étaom
kaAMépyewa. Ewdwd oty EALGSa, 6mov to péco péyebog aypotepoyiov eivor molv
pkpd, 10 mPOPANUe avtd morlamAacidletar. Evdswktikd, oOcov  apopd otnv
KaAMEPYEl Tov PapPfokiov, 1o pkpotepo péyedog aypotepoyiov eivar mepimov 5
otpéupata (Strm), o péco uéyebog 50 strm, evd to péyioto etavet to 295 strm. ‘Etot,
n Ymopén pkTOV ewkovootoyeimv etvor kATt mov de pmopel va omo@evyOel.
[Tponyodpueveg pedéteg yuoo v kKoAAEpyela tov Papfokiov oty EAAGSa kot otnv
neployn ¢ Oeocolriog (Domenikiotis et al., 2004a, 2004b, 2005, 2006), katédei&av
otL 1 ypnon tov VCI odnyel oe peimon g enidpaong TV WKTOV EIKOVOSTOLEI®MV
GTNV TPOYVMOGTIKY| IKAVOTNT TOL OEIKTN, £pOGOV M ENpacio OV EYEl OVTIKTUTO HUOVO
oV KoAMEPYELD, 0AAG Kot otV vroéAown PAAGTNON, KOl GUVIEAEL G YEVIKOTEPN
HElON TNG TOPAY®YIKOTNTAG TOV OIKOGLGTHLOTOG,

YeTIKd PE TIG apOEVOUEVES KOAMEPYELES, O OEIKTNG Elvor TAAL KOTAAANAOG Y10
v extignon g enepyopevng mopaywyne. levikdtepa, eivor yeyovdg OTL Ot
apdevcELg 6T Ywpaela yivovtal kdbe ypdvo pe Tov 1010 6Yeddv Tpodmo, 1660 OGOV

aQopd oTNV TOGHTNTA TOL OPIELTIKOV VEPOV, OGO Kal 6T HEB0OO eQapLoyns. Apa, M
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Enpocio &xel avtikTumo oTNV EMEPYOUEVT] TOPOYMYN, OKOUN KOL TOV OPOEVOUEVOV
KOAMEPYELDV, EPOCOV 1| TOGOTNTO TOV TOPEYOUEVOL VEPOD ATO aPOEVGELS Eivarl 1)
1010, OAAG LELDOVETOL KOTA TTOAD 1) TOPOYN VEPOV A0 PPOYOTTOGELS,

Ola o avotépo 0dnyodv oto cvumépacpa 6tt o VCI givar katdAiniog yio
TNV EKTIUNGT TNG TAPAYOYNG LEC® GTOTIOTIKOV HOVTEA®V. Opmg, To EAAELLO VEPOD
elvar povo pio oution g VIOPENG YOUNANG TPAoIvG GUTOKAALYNG €EALTiOG TOV
eowvopevov g Enpacioc. o wapdderypa, otig opevég meployés e Néag Notog
OvoAiag, n voporoyikn Enpacia pmopel va Anéet o Mo, axoAiovBoduevn amd
Bpoyéc, oAl 1 Yewpywkn Enpacia pmopel va cuveytotel péypt to XentéuPpro, eEantiog
g Beprokpaciog Tov aEpa OV Vol TEPLOPIGTIKOC TAPAYOVTAG TNV OVATTLEN TV
eutdv (McVicar and Jupp, 1998). Emopévac, yia va Anedel vmoym 1 enidpaocn g
Oepuokpaciog oto @avopevo ¢ ENPaciog Kot TOVL OVIIKTLUTOV TOV GTNV TEAIKN
Tapoyyn, ypnoponoteiton Kot £vag Beppukog oeiktng, o TCI.

"Eto1 Aowmdv, eréyyovion dvo pebodoroyiec. H mpotn Pacileton oty avimtuén
plog aning e€lomong maAvopounons mov cuvoéel Tic dekanuepes Tipég tov VCI pe
mv  1eMkn  onddoon. H  dedtepn  ypnowomolel MV avdAvon  TOAAATANG
TAAVOPOUNONG Yo TNV EAYMYT HOG GYEONG HETAED TV S0 SEIKTMV KO TNG TEAKNG
mopayoyns. Katd v extipnon mopaywyng yivetor oavogopld GE GULYKEKPUUEV
KOAMEPYELD, KO EPOGOV Ol OVAYKES OTNG UTOPEL Vo S10pOPOTOIOVVTOL AVAAOYO UE
70 0TAd10 avamTuéng, ivor mBavov va unv 1oyvel 1 Tapadoyn tov Kogan oyetikd pe
70 {60 eWwd Papog tov VCI ko tov TCl otov vroroywopd tov VHI. O VHI éhafe
LEPOG GTOV TTPOCIOPIGUO TMV OYPOKAMUATIKOV (OVAV Kol emopévms, etvar opfd va
un ypnowomomBel yo v mPOYVOON NG TAPAY®YNG OE OVTEG, £TCL OOTE VO
eEaocpaiiotel | apepoinyia g peBodoroyiog.

['o v gvpeon tov meploydv, 6mov KoAMepyeitor to Pappdrt kol to orrap,
ypnoonomdnke n Pdon dedopévav ypnoewv yng Corine 2001. H Baon avt xet
e€oyBel and v taivounon dopveopikdv eikdvev Landsat TM (Thematic Mapper)
¢ meptddov 1992-1997 kar sivor omOTEAEGHO SLOKPUTIKNG GLVEPYOSTONG HETAED
eBvikav kot TayKOsmv opyovicpmv. Osmpeitar a&ldmotn, Wi 0tov TPOKELTOL
YL EQOPUOYEG TTOV YPNOUYLOTOOVV ¥POovocelpég dedopévov. H ypnon g Pdong
Corine 2001 odnyei og pia TpdT TOPAdOYN, OTL 01 KOAMEPYELES eV EVOAAAGGOVTAL,
YeYOVOG OV OEV TOPEKKAVEL TOAD OO TNV TPOYUOTIKOTNTO OV EMIKPATOVGE TN

GLYKEKPLUEVN YPOVIKY| TEPi000 6TOV EAL0OKO Y DpO.
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H Bdomn dedopévov ywpilet Tig KOAAEPYOVLEVES TEPLOYES GE OPIEVOLEVES KO
un apdevopeves. Me 10 okemntikd 0Tl T0 Popfdart ovTITPOS®TEDEL TO UEYOAVTEPO
TOGOGTO TOV UPIEVOUEVOV KAAAEPYEIDV KOl TO GLTAPL TOV U1 APOEVOUEVOV, E£YIVE
A pio mopadoyn. Oewpnnke OTL 01 APOEVOUEVEG TEPLOYES AVTUTPOCOTEVOVV TIG
TEPLOYES KaAMEPYEWNS TOV PopPakiod, evd Ol Un opSEVOUEVES OVTUTPOCMTELOLYV
avtég Tov otaplov. Amd avtéc TIg mepoyEg eENyOnocav ot péocol dpotl Yo KaOe
dekanuepo Kot PAaSTIKN TEPiodo ava £T0¢ Kot ava KaAAEpyela. Ady® TG YOUNANG
YOPIKNG OOKPITIKNG KavotNTag TV dedouévov, Yoo va peimbel n emnidpaon tov
EIKOVOOTOLYEIMV 7OV OEV OVTIGTOLYOUV GTO GUVOAO TOVUG GE KOAMEPYOVUEVES
EKTACELG, OAAL LOVO Eva LUKPO HEPOG OLTMV APOPOVY GTIG TEPLOYES EVOLOPEPOVTOG,
&ytve ypnom tov otobcpévon pécov 6pov. O otabcuévog pésog 6pog, pe Pdon
NV £€KTOOT TOL KaTaAdpPavel n kaAlépyeia, vroroyiletor and v e€icwon:

R= Nl iAiRi(t) (5.13)

ZAI i=1

i=1

omov, A gtvar 1 éktaom mov KataAapPavel N koAAEpyela o KaBe gucovootoryeio, R;
eivor n Ty tov VCI 13 tov TCl oto dexonuepo () koaw N eivoan o apiOudc tov
TOAVYOV®V TTov 0pifovion amd TNV £KTAoT TOL KATOAAUPAVEL 1| KOAMEPYELD KO TO
KGOe ewovootoryeio (yio kdbe ekovootoryeio evola@EPOVTOC Kol Eva TOADY®VO
KAADYNG TG KOAMEPYELG).

H gbpeon tov dexanpépov ¢ PLAGTIKNG TEPLOSOV, OOV OL TIUES TWV SEIKTMOV
EYOuV EMOPOOT GTNV TEAMKN TOPAYy®YT, Yivetal pe v aviivon cvoyeticewv. Etot,
YPNOUOTOLOVVTOL Ol GUVTEAEGTEG GLOYETIONG UETAED OA®MV T®V OEKONUEPOV TILOV
tov VCI kot tov TCl xatd ™ Proctik) mepiodo Kot TV aviioToy®V £TCLOV
OmOdOCEMY, LLE GKOTO TNV €VPECT] TOV OEKANUEPOV TNG PAACTIKNG TEPLOOOL TOL
ouvdéel Toug dVo Ogikteg pe ™V TEAKN Topaymyn. Ot TWEG TV JEIKTOV TOV
JEKANUEP®V TOL TOPOVGLALOVYV TOV VYNAOTEPO GUVIEAEGTI] GUGYETIONG ME TNV TEAIKT|
amodoon, opilovv ta Kpioyo dekamuepa TG PAACTIKNG TEPLOOOL VA KOAALEPYELX
Kol YpNoHonomdnkay yio v ovintuén 1oV eEI0DCEMV EKTIUNONG TOV TEAIK®OV
Am0dOGEMV.

Or 000 peBodoroyiec epapupdlovior ywo TIC OVO  KOAMEPYELES TNG
aypoxApatikig {ovomroinong, o PapPakt kot 1o ortdpt. H Practikn mepiodog yia to
Bappdxt Bewpndnke amd 10 TpiTo dekonUeEPO TOV ATPIAOL £WG TO TPiTO dEKANUEPO

tov OxtwBpiov, epdsov Ta Parvoroyikd otddia Tov PapPakiod apyilovv va yivovrtol
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eueavn tov Ampilo, pe pIKpEg dlaKVUAvVeElS oty nuepounvia évapéng, ot omoieg

e€aptavtal amd TIG KAUATOAOYIKEG GLVONKEG TNG TEPLOYNG, KOl AYOVV GTOL TEAT TOL

OxktwPpiov. ['a to crtdpt, N PAactikn wepiodog opiotnke pe faon ) eorvoAroyia TG

KaAMEPYEWOG, OMAadn omd to devtepo dekanuepo tov NoepPpiov €wg 10 Tpito

dekanpepo tov Iovviov. Téhog, ot elomaelg e€Nydnoav yio o VOATIKO SlOUEPIGHLA

g Oeocoiag.

Yvvortikd, to Pfrpota g pebodoroyiag yio TV avATTLEN TOL GTATIGTIKOV

LOVTEAOV EKTIUNGONG TG amddoong eival ta eENG:

1.
2.

E&ayoyn tov deiktdv VCI ko TCl avd dekanpepo.

Amopdvoon TV mEPLOYOV KAAMEPYEWSG He TN xpNon ¢S Pdong
dedouévov Corine 2001.

YrnoAloywopodg vy kafe dekonuepo g PAocTikiG  mEPLOSOL  TOL
otofopévov pécov Opov khPe odeiktn, pe Pdon ™V €KTOCN TOL
KoToAApPaver N KaAMEPYELQ.

Evpeon tov kpiociuwv dekompuépov TV OVO OEIKTMOV OTO VOOTIKO
dwpepiopa g Oeccariog, Yo ke kaAlépyeta.

Avantoén TV HOVTEA®V OANG KOl TOAAMTANG TOAVOPOUNGNG, HE TN
YPNON TOV TILOV TOV SEIKTOV oTa. Kpioto dekonuépa (kpiolueg mepiodot)
Kol TOV omodocemv, ywo. ta &t 1982-1996 (15 ) wor e€aywyn tov

e€10MGEMV EKTIUNONG TOPAYOYNG.

‘EXeyxog ™g a&omotiog TV HOVIEA®V, HE TN YPNOTN TOV TIUOV TOV

KPIGIH®V dEKONUEP®V Y1 TV EKTIUNON TOV amoddcewv, Yo ta étn 1997-
2000 (4 £m).
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Erelepyocio dedouévav kou ovamroén uebodotoyiac

KE®AAAIO 6°: EIIEEEPT'AYXIA AEAOMENQN KAI ANAIITYZEH
ME®OAOAOITAX

[Ipwv and v emelepyacio TV dedOUEVOVY €lval amapaitnIn 1 AMOGVUTIEST|
TOVG KOl 1] «EWCOYWYN» TOVS 6TO0 AOYoukd mov Oa ypnoipomombel. Me tov Opo
«EWCOYOYN» Vogital 1 petatpont] Tovg oe pion popen opyeiov (format), n omoia
TPOTHATOL OO TO AOYIOUIKO emefepyociog. Ta AOYIOCUIKA OV ypnolpHomomonKay
otV mapovoa datpipn eivon o Erdas Imagine 9.1 kot to ArcGIS 9.2.

H enelepyocio TV S0pu@OpIKOV O£00UEVOV £YIVE HE TNV KOTOOKELN
povtédwv. ‘Etol, avédioya pe 1t depyasio kot to €idog g emeEepyaciag mov
amoTtovvToY (7). KPIATPAPIGLOY», DITOAOYICUOG JEIKTN, K.T.A.), KOTOOKELALOTAV KoL
10 avdAoyo povtéro. Ta poviéla KOTAOKELACTNKAY LE TN XPNON TOL AOYIGUIKOV
Erdas Imagine 9.1 (Model Maker). T'ia v Kotavonon v HOVTEA®Y, OOV aVTH
ansikoviCovtat, elvar amapaitn 1 avaivon HEPOVS AVTAOV, KaBmG Kot 1 eneENynon
Kanowwv Poackdv «egpyoreiov» tov Model Maker. Ou  Aetovpyieg mov

YPNOLOTOON KOV Y10 TNV KOTAGKELT TOLG amelkoviovtal 6To oynua 6.1.

6.1 I'eopeTpuki] S10pOmon

To mwpdto Pua omv enelepyacioo TV SOPLEOPIKAOV EIKOVAOV KOl TOV
dedopévav oe popen xaptn eivor M Katoympnon tovg oto EAAadKd mpofoiikd
obomua cvvtetaypévov ETZA *87 (registration) kot 1 ye@ypapikn Kol YEOUETPIKT
toug o10pbwon (rectification — geometric correction). Ko’ avtov tov tpomo,
onpovpyeitat éva Kowvd GOCTNUA AvVAPOPAS HETAED OA®V TV dEd0UEVMDV Kot diveTan
N dvuvoTdTNTA Yoo TN YPNON TOLG GE VTOAOYIOUOVG KOU MOVTEAQ, KOODS Kot 1
TOVTOYPOV EMEEEPYTIN KOl TPOBOAY| TOVG,.

H yeopetpikn d16pbmon tmv dopueopikdv eikdvov eivor pia dtodikacio pe
NV omoia yiveton TpoPoin TV dedopévev g Eva emnedO Kl 1) OVOPOPA TOV GE Eval
npoPfoAiikd ovothuo ocvvietoyuévov (rectification and registration). H ecoyoyn
YOPTIKOV GULVTETOYUEVOV OTO, OEOOUEVO TNG EKOVOG OVOUALETOL KOl YEDOVOPOP
(georeferencing). 'Etot, a@ol 6Aa to. TpoPorikd cvothiuate xaptdv oxetiloviol pe

OLVTETAYIEVES, 0TI S1OPOGON eumePIEXETAL KOl 1] O10O1KOGIO TG YEDAVAPOPHS.
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Ewovidwo Raster : Eiodyal sucdveg timov Easter oo povisho -
‘BEfobog win v Smpovpiie emefeprooldvoy sukdvay,

Ewovidwo Function | Eiodysr cuveptiosig we Ty enstepyeain
T ELK vy,

Ewcovidwo MMatrix ©  Euodyst ovoicsipsve mvoko snefepyooioes
(matrix) oTo WLovTED.

Ewovidwo Table : Eiodyal 1) sfdval &ve eviwkellsve o lLop@t
mivesn (table) oo LovtEho.

_ Behog Ziwvlaomg

Yympe 6.1: Baowad epyaieio tov Model Maker.

H dwdwacioo g yeopetpikng o0phmong twv dopueoptkadv Oe00UEVOV
NOAA/AVHRR éywve pio gopd kot o1 mapapetpol omobnkevtnkay Oote vo givat
duvatn M EXAVAANYN NG OOIKAGIOG KO GTIS VITOAOUTEG OOPLPOPIKES EIKOVES, LE TO
o1 TeYVIKA yopaknplotikd. [a ) cvykekpyévn epapuoyn, xpnoyLoroonke &va
TOAVOVOUIKO YEOUETPIKO HOVTEAOD 2™ TAENG, €V TPOKEIUEVOL 1 YEDAVAPOPE TNG
ewovog va £yet vymin axpipela, swonydnoov 16 onueio eréyyov (GCP: Ground
Control Points), ex tov omoiov o Tpia téOnkav w¢ onueior emaindsvong (check
points) ywo t peimon tov 0AKoD YeE®UETPIKOD oQAALaToS. 'Etol, 6cov apopd ota
dopueopikd dedopéva, N YeEOUETPIKN d10pBmaon £yive o€ Oheg TIC GLUVOETIKEG EIKOVEC
OEKANUEPOL TNG YPOVOGELPES Yo T Kavdla 1,2,4 kou 5, KaBdg Kot Yo T1G cuVOETIKES

gkoveg peyiotov tindv (MVCs) dekanuépov Tov NDVI.
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Mo ™ yewovoeopd tov €60QOA0YIKOD YXApTN, ¥pNooromdnke mdAr éva
noAvdvvpo 2% Babuov, evd sofdnoav 32 onueio eréyyov (GCP: Ground Control
Points), ex tov omoiwv ta oxtd té0nKov o¢ onueia eraindsvong (check points) yia
™ ueimon tov oAKoV yempetpikoy ceaipatos. H eicaymyn tov GCPs éywve pe
XPON TOL KOVVAPBOL TOL LANPYE OTO YXAPTN, VO TPOSTEOMKAV KOl onuein Kotd
UAKOG TNG OKTOYPOUNG KOl TOV cuvopav, pe T Pondeta tov Bepaticod vaofadpov

™™g EAAGSog o T.2E.11.

6.2 Avantoén {ovov WLGE

["a tov mpocdopiopd tov {ovov WLGE vrohoyiotnkav o VHI kot o Al

6.2.1 Ymoloyioudc tov deiktn vyrovg fraotnons (VHI)

"o Tov vroroyopd tov VHI, npéner mpota va e€oyBodv o VCI ko o TCI. Ta
Brpoata mov akolovOnOnkav yio v e€aymyn Tov 600 deiktmv, Kot énetto tov VHI,

dtvovtan o1 cvvéyeLa.

6.2.1.1 YroAoyioudc tov deiktn katdotaocng PAdotnong (VCI)

O VCI vroloyiotnke yio too 20 voporoyika €tn (1981-2001) ce unviaio kot
dexanpepo Prpa. O unviaiog VCI ypnoiponombnke yio v e&aymyn tov VHI, evod o
dekanuepog ot pebodoroyia avamtuéng 1oV GTOTIOTIKOD HOVTEAOL EKTIUNONMG NG
napoywyns. H peBodoroyia yuo tov vmoroyiopd tov deiktn amoteieiton amd To
TOPOKATO PriHoTa.

Biiuo 1°: didtpapioua kor onpaovpyio MVCS twv eikévawv NDVI .

[Tpoxewwévov va amotiunBel m emidpaocn TOV KOPIKOV QAIVOUEVOV GTN
BAdotnom, N EMPPON TOV U KOPIKAOV TapayOvTev Tpenet va aparpedel pe ) ypron
eidtpov. O Kogan (1990) mpdteve yopikd QIATPAPIGHO VIOl TN UEI®ON TOV
«BopvPfov» mov eumepiEyetar otic ewkoveg NDVI wkor BT. O  ovvdvacpog
eutpopiopatog kot n onuovpyia tov eikévov MVCS umopel vo HEUDGEL ONUOVTIKA
10 «B6pvPo», efontiog g Vmapéng vepdv, ™S dtkdUOVoNG TS SpAavelng NG
atudoEUIPaS, TG YEMUETPiag oToXovV/cOnTpa, Kot TG SOPLEOPIKNG TPOYLOG
(Goward et al., 1991). A)lhov &idovg «BOpvPoc» umopel va oyetileton pe cEaipoTa

Katd v ene€epyacio tov dedopévav 1 omAd pe toyaio «06pvpox» (Kogan, 1995Dh).
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Ot ewdveg NDVI éyovv cuvtebel yuoo ypovikn mepiodo déka nuepadv, He
ypnon ¢ e€icwong (5.2) kot t dwdikacio mopaywyng tov MVCs. Kotd
SdIKacio VT «EMALYOVTOL» Ol TIUEG TOV TTOPOVCIALOVY TN HEYOADTEPN OLOPOPE
petadd g aktvoBoAiiog Tov Kovivod vEpuBpov KAt TG opathg teployns Tov HMO,
KT 1 JdPKELN TOV OEKO NUEPADV, Yo KAOE E1KOVOGTOLXEID TNG EIKOVAG.

H ypnon ypovikod piktpapicpotog yio v oparonoinon tov tipdv tov NDVI
Kkatd Tov vroAoyiopud tov VCI, cuvnbog €xel kadldtepa amoteAéspota amd TN YPNon
yopwov eiktpov (Chen et al., 2004; Domenikiotis et al., 2005; Tsiros et al., 2004,
2008, 2009a;). 'Etot Aotov, yio. TV OHOAOTOINGT T®V EIKOVOV KOl Yi0L TV aaipecn
0V «BopvPov» amd ™ ypovocelpd eikovov tov NDVI, ypnoyomomdnke éva cuvbeto
eiktpo “compound twice” 4253 (Van Dijk et al., 1987). To ¢iitpo avtd ivar éva
oTaTIoTIKO QiATpo Kvovpevov diduecov (moving median), pe ypovikd Prno TpdTa
TEGGEPQ deKOMpEPD, UETE Vo, Enerta évte Kot T€Aog tpia. To @uATpdpiopo pe T
¥PHoN owToD TOL PIATPOL elvar TOGO £vtovo, TOL aPalpel Kot dEdOUEVO TOL OTTOla
avNKovv 610 medio evolapépovtog. I' avtd, 10 LVIWOLOIMO TNG TPMOTNG JUOIKAGIOG
VILOKELTAL KO QVTO GE GIATPAPICLA LE TO {10 GIATPO KOl TO OmMOTEAEG LA TPOGTifETON
OT0 TPOTO PIATPOPIGUEVO dESOUEVH. ATO avTn TN Sadikacio TPOKOTTEL KOl O OPOG
“twice” (6vo @opég). Tevikd, avty 1 dedtepn  Sadikacio  ovopdleTot
«gmavatpayvvon» (reroughing). H mopordve dtodikacio e@oprootnke yio. OAO T0 GET
dedopévav ko yio Kabe £10¢.

To poviélo Y TO «PIATPAPICUO» KOTOGKELAGTNKE WE TN YPNON TOL
Aoyiopukov Erdas Imagine 8.6, pe to epyoieio Model Maker. Evéeiktikd, 1 61a0pwon
TOV HOVTELOL o€ eTola Pdor anewkovifeTol oTo oyfua 6.2.

Biiuo. 2°: EEoyewyii tov VCI.

Ao vroroyiotnkoav ot oporomonpéveg Tywég tov NDVI og dexamuepn Paon,
o ovvéxeln cvuvtédniay ot unviaieg MVCs gikdveg tov deiktr. ‘Emetta, ot unviaieg
Kot dekanuepeg TIHEG TV PAtpapiopévev eikévov NDVI, ypnoyoromdnkay yio tov
voAoyloud tov pnviaiov kot dekonpepov VCI, avtiotoyya, Bdoet e e€icmong (5.3).
O VCI &&nybnke vy 6A0 tov EAL0OKO Y®DPpo Kot 6TIG dVO TEPTTMCELS, Kol EMELTO
amopovodnke 10 vVOOTKO dlapépiopo g BOsocoriag. To  poviélo  mov
KOTOOKELAGTNKE Yoo Tov voAoyiopud tov VCI avd €tog, yio 6An 1N ypovocelpd

dedopévamv, amewkoviletol oto oyniua 6.3.
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Yympe 6.2: Movtého epapuoynig ®iktpov “Compound Twice” 4253 (mivo).
“Compound Twice” 4253, Aertovpyia Reroughing (kdtm).
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YIIOAOI'TEMOX OAIKOY METIXTOY

YIIOAOI'IXMOX TOY VCI ME TH
XPHXH AAT'OPIOMOY

wlalele
g

YIIOAOTI'TEMOX OAIKOY EAAXIXTOY

Xympae 6.3: Aneikdvion tov poviélov vroroyispov tov VCI ava érog.

6.2.1.2 YroAoyioudg tov deiktn katdotaong Oeppoxpaciog (TCI)

Opowr pe tov VCI, o TCI e&nybnke Ko avtdg o€ dEKOMqUEPO Kol UNVIALO
YPOVIKO Ppa, Yo 6A0 10 €T dedopévev. Ta Prpota vroroyiopod tov deiktn gival
napopota. pe avtd tov VCI, pe ) dwwpopd OTL, ovti Yoo ¥poviko, Yivetor ympiko
QuTpdpopa Tov ewovov BT, evd ot cuvbeteg punviaieg ewoveg e€dyovior e
¥pNoM ToL pEcov dpov Kot oyt ¢ nebddov MVCs.

Biiua 1°: Xwpixo «piitpdpioua» kar oovOstec unviaies eikoveg BT.

e avtd 10 Prua xpnoyomotovvion ot eikoves BT tov té€taptov kovoiov tov

acOnmpa AVHRR (T4). Ot tuéc T4 eivon og khipaka omd 0 éwg 65.536 (16-bit
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integer format). Agov e&apébniav ot axpaieg Tég (Tiég pikpdtepeg tov 10 ko
ueyaAvtepeg tov 36.010), pe Pdon TG TANPOEOPIEG YO TOL GVYKEKPIUEVE KOVAALQ
(apyeio info), ot Twég petatpannkay oe °K, ypnowomoidvrag v e&icwon (apyeio
info):

T4(°K) = (zy bit + 31990) *0,005 (6.1)

Ao T0 0pla TOV aKPOi®V TILAOV Kot TNG Topandve e&lcmong ival pavepo 0Tt
70 €0pOC TOV TIUOV TV eKOVev BT sivar amd 160 émg 340 °K, evd 1 padiopetpiky
drakprrikn wavotnta givar 0,005 °K. T va petatpamovv ot tipég Ta o Beppoxpacia
°C, ®ote va givol O gOYPNOTEC OTNV  KOTAVONOT TMV  OpPlK®V  TIH®V,
ypnoporomOnke 1 akdAovdn e&icwon:

T4(°C) = Tu(°K) - 273 (6.2)

Me 1t yprion g e&iomwong (6.2), n péylot kot 1 EAAYIOT T TOV EIKOVOY
T4 oe °C eivon -113 kou 67, avtictoryo. Onwg eivar katavontd, 1 epeavion 10660
aKpoimV TYHOV Kot KUpimg apvnTik®V 0V givar dvuvartr). Méyloteg akpoieg TYES Oev
napatnprinkav otn ypovooelpd. Iap’ 6L avtd, mopatnpnOnkay axpaieg eAdy1oTES
TIWES, Kuplwg KOTA TOVg Yewwepvoug unves. H dmapén térowwv tipudv, cvvnbwg,
opeidetor ommv  VmapEn  «BopOPov», efoutiog TG TAPOLGIOS  VEQEDOV, TV
OTLOGPALPIK®V GLVONKAOV Kol TNG XLOVOKAALYNG. AdY® ™S ELPAVIONS TETOIWV TIULMV
0€ LEUOVOUEVO EIKOVOOTOLYElDL KOTA TN Yewepwn mepiodo, y dvo, Tpia, M Kot
TEPLGGATEPO OEKANUEPA, TO XPOVIKO PIATPApIGHa dev givarl dvvatd. EmmAéov, and
¢evon ¢ BT ¢ mapapétpov, eivar opBotepn n xpnom xopKov GIATpwv.

‘Etot Aowmdv, yio 10 Y@piKd GIATPAPICHO TOV EKOVOV T4 KO TNV amoLyn
COOAUATOV, YPNCOTOMONKE EVO KETAEKTIKO» GTATIGTIKO GIATPO PEGOL OpPOvL, LE
petofAntd mopdbvpo epapuoyng, avdioyo HE TIG AVAYKES TNG EKACTOTE EIKOVOG
(Tsiros et al., 2008, 2009a). O 6pog KEMAEKTIKO» OAVAUPEPETAL GTO YEYOVOG OTL TO
QiATpO gpapudleTol povo oTig TIHéEG Tov Tapovstdlovy TpdPAnua. Térog, To péyebog
T0V  mopabipov epoappoyng e€aptdtar omd TV EKTOCN TOV  ENNPEACUEVOV
ewovootoyeiov Kot  kvpoivetow amd 3X3 €éwg 11x11 ewovootoyyeio. To
amAOTOMUEVO  HOVTEAD TOL  ypnolpomombnke yw. 10 YOPIKO  QIATPAPICL,

angikoviletat oto oynua 6.4.
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Apyue suedve BT

Mok LetepinTon

ZvBimm eppppoyTc mopoipoy
FTUTLOTLKOU| [LETOD
DLATpOpLTILET
st BT

Yympa 6.4 Amekoévion Tov HOVIEAOV E€QPOPUOYNG TOV KEMAEKTIKOV» GTOTIGTIKOV

QIATPOV HEGOL OPOV.

Biijua 2°: EEoyawyii tov TCI.

Metd ™V €Qoployn TOV EIATPOL KOl TNV OPOIPEST TOV aKpaiwV ehayioTmV
TILADV OTIG EIKOVES T4 deKamUEPOL, VITOAOYIGTNKAV 01 cVVOETEG PnVviaieg EIKOVEG e T
YPNON TOL HECOV OPOV TOV TPV deKomuep®v avd unva. ‘Emeta, ou unviaieg ko
dekanuepeg TWES TV ekoévaov Ts ypnoywomombnkoav Yy TOV LTOAOYICUO TOV
unviaiov kot dekomuépov TCI, avtictoya. Ta mmv efoyoyn tov Osiktn,
ypnowomomdnke n e€icwon (5.4). Onwg kot o VCI, o TCI e&nfybnke ya 6A0 tov
EAadiKd yopo Kot oTIC 000 TEPMTMOCELS, KOl EMELTO OMOUOVOONKE TO VIOTIKO
dwpéptopa g Oeocarioc. H didpbpmon tov poviéhov yia tov vroroyioud tov TCI
avd £€10¢, Yoo OAN TN XPOVOCELPA OEOOUEVMVY, EIvOl TOPOLOLOL LLE LTI TOV GYNUOTOC
6.3.
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6.2.1.3 E€aymyn tov deiktn vyrovg PAdotnong (VHI)

O VHI vrmoAoyiotke o unviaia Paon pe t ypnon g e&iocmong (5.5). Ta
mv e€aymyn Tov ypnoyomomdnkav ot unviaieg ewoveg tov VCI ko tov TCI. To
HOVTEAO OV KOTOOKEVLOAOTNKE Y10, TOV LTOAOYIGUO TOL Ogiktn amewkoviletar 610
oyfuo 6.5. To amotéheoua frav 1 dnuovpyio 240 punviciov ewoveov VHI (pio yio
KGbe uivo g xpovooelpdc) mov kodlvmtovy ohokAnpn v EALGda. Xt cvvéyela,
amopovadnke 1o voaTIKo dapépiopa TG Oeccariog. Evoewtikd, pia eucova VHI tov
VOOTIKOD dapéplopatog e Oeocoariog Yo tov Avyovsto tov 1986 amewovileton

otV ewova 6.1,

-

A
n2_tci7}“§81 _20M _req_minez_helas
s

o

ml_woi_stack_1931_2007_mmes_helaz

Tmohowopwd tow
WHI

0.5 *$n1_wo_stack 19801 _2007_mines_hellaz] +

nA_whi_B=8_minez_hellaz

Yympoa 6.5: Aneucovion tov povtélov vroAoyispov tov VHI.
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- ! r /“““'vh TipeEg VHI
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Ewoéve 6.1: Xaptng VHI tov vdoatwkov odwapepiopatog g Oeocaliag, ywn tov

Avyovcto tov 1986.

6.2.2  Ymoloyioudc tov deiktn Enpotnrog (Al)

Onwg mpoavaeépnke, yioo Tov vmoAoyispud tov Al ypnoomolovvrol unviaio
dedopévo  Ppoyxdmtmong kot duvnTikng  e&atcodtanvong. Ocov  apopd o
Bpoyomtwon, yivetat yprion TeV xaptdv Ppoxdntaocng (Léyeboc eatviov 50x50 km?),
ov amoktnOnkav and ™ Pdon dedouévov g ISPRA (2006). H pnviaio duvntiky
gatuicodianvor,  vmoloyiotnke upe 1t péBodo Blaney-Criddle, Pdost g
uebodoroyiag mov mpotabnke amd tovg Kanellou et al. (2006 kot 2008) kot 1 omoia
ypnowonoel ™mv Ts, e€ayouevn and dopveopikd dedopéva NOAA/AVHRR.
Agdopévov 01t 10 KAMpa g EALGdac Ttpocopolalel oe avto tv dvtikdv HITA, 6mov
Ko avortoydnke m uébodog, m ypnon ¢ Blaney-Criddle otmv EAMGSo eivon
evoedetypévn (Zakiag, 2004).
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6.2.2.1 YroAhoyiopdc g Beppokpaciog empaveiog £36povg

Katd v efoyoyn mg Ts amd dopveopikd dedopévo. NOAA/AVHRR
napovstaloviot TpofANpATa, To omoio 0QEIAOVIOL GTNV EMIOPOCT) TNG ATUHOCPAULPOS
KOl OTNV Ayveootn eKmounn oxtivoPolag amd Tig vd eEétaon emedaveleg. Xtnv
Tapovca gpyocia, N mapaymyn tov yaptodv Ts ompiletar otov alydopiBuo “split-
window” tov Becker kot Li (1990). O aAdyopiOpog ypnopomotel m Swpopd g
emidpaong ¢ amoppoPnons ota kavdila téocepo ko évte (CH4 kot CHS), yio v
dopbwon g atpoceapkng e&acbéviong, 1 omoia TpokaAeital Kvupimwg amd TV
amopPOPNOT TOV VOPATU®V. [0 TOV VITOAOYIGUO TN EKTOUTNG OO TNV EMUPAVELQL
TOV €8GOV, epapuoletal n oyéon mov Tpotabnke and tovg Van de Griend kot Owe

(1993). O aAyopBpog Twv Becker kot Li (1990) avaiiveton mopakdtm:

T =1.274+@(1+ 0.156161"®) -0.482d—fj
e e

de (6.3)

+(T4_T5) -
e

(6.26+3.989@+38.33 ]
e

omov, Ts eivon 1 Oeppokpacio empoaveiog, T4 kat Ts ivar or BTs (°K) tov kavolidv 4
kot 5 tov AVHRR, avtiototya, e=(e4 + €5)/2, Le €4 KO €5 TNV EKTOUTN TOV KAVOADOV
4 xon 5, avtioToya, Kot Ae= &4 - €5. O mapapeTpot divovron and T1g E1I6MGELS:

g4 =1,0094 + 0,047In(NDVI) (6.4)

es = ¢4+ 0,01 (6.5)
omov, 0 NDVI aviummpoconevel tig tpég tov deiktn oamd 1 ovvOeTik] ewova
ueyiotov tipov (Maximum Value Composite — MVC) NDVI tov vnd e&étaon
dEKOMUEPOV.

Oupota pe g Tipég g Ta, n Ts eivor og Kiipoka and 0 éog 65.536 (16-bit
integer format). Xtig ewdveg Ts, akolovbnOnke n 16100 Sradikocio TOV EEAPUOCTNKE
otic BTs tov xovaiiov 4 tov NOAA/AVHRR. Etol Aowmdv, vmoroyiotnke 1
Oepuokpacio og °K, evd yio T0 yOPIKO GILTPAPIGUA TOV EIKOVOV YPNGLLOTOONKE
TO KEMAEKTIKO» GTATIGTIKO GIATPO HEGOL OPOV, LE PETAPANTO Tapdbupo EQUPLOYNS.

Me 1 xpnomn TV EIATPAPICUEVAOV SEKONUEP®V TILAOV TV T4, Ts kot NDVI,
kabng ko T1¢ e€lomosig (6.3) £wg (6.5), vroloyiotnke n Ts oe dekonuepn Paon kot
v ta. 20 véporoywkd £n, Yoo OAokANpN v EAAGSa. ‘Emetta, eEnydniov ot unvioieg
TIWES TG Ts, ®G 0 PEGOG OPOC TOV TIHMV TOV TPLOV dekomuépmv kabe unva. Télog,

amopovodnke 1o voatikd dapépiopa g Oeccariag. Evdswktikd, oty gikdva 6.2
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aneikoviCetar n péon unviaio Ts tov TovAiov Tov 1997, oto vOATIKO Sopépiopo TG

®eccariag.

Tipég Ts (°C)

| REREIG
[ RERIRE!
s1-20
[ ]=01-22
[ Je21-24
[ Jza1-28
[ J=1-28
P zs1 a0
- 30,1 -32

Ewévo 6.2: Xdaptng Oeppokpaciog empaveiog &ddpovg (Ts) Tov  vOOTIKOD

dwpepiopatoc g Osscalriag, tov Iovito tov 1997.

6.2.2.2 YroAoyiopdg g pnvioiog dSuvntikng e£otpiicodianvong
o tov vmoloywopd ¢ dvvntikng e&atuicodlamvong &ywve ypnom g
uebodov Blaney-Criddle. H pébodog avtn ypnoiponotet tn Oeppokpacio tov aépa yio
TOVG S1APOPOLG VTTOAOYIGHOVG Kot divetar amd v e&icmwon (ITarnalagepiov, 1999):
ET,=C /P (0,46 T.+ 8,13) / (6.6)
Omov:
e C eglval 0 OULVTEAEOTNG OVOYK®V KOTOVOA®ONG VOOTOC 1M QULTIKOG
GUVTEAECTIC.
e P givar 10 unviaio mocootd % tov mpdv NUEPAS MG TPOS TO OAKO £T1GL0
1066 wpov nuépag (IMivakoag 4.1).

o T, elvarn péon unviaia Beppokpacio aépa o °C.
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O ovvtedeomc C dwpépel amd KoAMEPYELD O KOAMEPYELD KOl TPETEL VoL
vroAoyileton Egxywpiotd oe kdbe meployn, ool efoptdrtol amd TG KAMUATIKEG
ovvOnkeg mov emkpaTovy oe avtv. Emiong, cuvictatat n xprion unviciov Tinav ovti
tov emoyikov (Kotovrag, 2001). Tiég tov unviaiov C mov ypnoiporolodviol oty
e&iowon Blaney-Criddle éivovtar otov [Tivaka I1.1.1 tov [Mapaptipatog 1.

O vrohoyiopdg tov pnviaiov cvvtereoty C éywve pe Paon tig ypnoeg yne,
onw¢ avtég opilovion amd t Pdaon dedouévmv Corine 2001. ‘Etot, yio kébe piqva kot
vy k60e ypnon yng, d60nke pio T C. Ocov apopd o6TIG 0pOEVOUEVES KOL [N
KaAMEpYeleg, N e€aymyn Tov C éywve pe ) gpnon otabucpévov pécwv opov. Bacet
TOV TOGOGTOV TNG KOAAEPYOVHEVNG EKTAONG TOV KLPLOTEPOV KAAMEPYEIDV GTNV
neployn g Oeocoriog (E.X.Y.E., 2006) kot t1¢ Tipéc tov C avtdv, vroloyiotnkay ot
obvOeteg unviadeg TYEG Tov cuviehestn. Ot kupldtepes apdELONEVES KAAMEPYELES
etvar 1o PapPaxt, o apaPdcttog Kot 1 UNotKY, VM ot un apdevOUEVES gival TO olTapL
kot 10 kpBapt. O Ilivakag mov ypnowonomdnke yio v e€aymyn TV punviciov
yapt®v oV cvvieheotn C, diveton oto IMapdpmmua I (TTivakog I1.1.2). Etig eikodveg
6.3 o1 6.4 amewoviCovior ot unviaiotr xdpteg tov cvvtereoty C yu 10 VIATIKO
dwpéptopa ¢ Oeocoariog, avd VIPoroYIKS eEGunvo.

Aoy g&nynoav ot unviaiot xdptec tov cvvtedeot) C, vmoloyiotnke T0
unviaio T060otd (%) TOV ®POV NUEPAS MOC TPOG TO OALKO ETHGL0 TOGO MPOV NUEPACS,
Y10, TO UEGO YEMYPAPIKO TAATOC TG TTepLoyng ueAétng (39°), ue ypapukn mopepufoin
and tov Ilivaka T1.1.3 (TTopapmmua I). To omoteréopoto mapovcotdlovial 6Tov
[Tivoka 6.1. Me 1t ypnomn tov Tipnadv tov Iivaka 6.1 kot tov Bepatikov vrdPfabdpov
TOL VOATIKOV drapepicpotog e Osocariog, dnuovpyndnkay ot 12 ydpteg tov P (uio,

TN Y10 KAOg pnqva, y1o. OLOKANPO TO VIATIKO SOUEPIGLLL).
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Tipég C

oo
P on-o2

[ Joar-o05
[ Jost-og

Pl ori-08
| EEE
| EREM

(¢) TEB (6T) MAP

Ewova 6.3: Xapteg unviciov tiudv tov eutikov ovviedeot] C, amd tovg piveg

OxtdPpio (o) émg Maprtio (o7).

Onwg mpoavaeépOnke, m upebodoroyio ypnowonoei v Ts yww TOV
vroroywopd g unviaiag ETp. Opmg, n Oeppokpacia mov ypnopomotel n e&icmon
(6.6) avagpépetan oe Oepuokpacia aépa. ‘Etot, £yve avaywyn e Ts oe Ogpuokpacia
aépa. o avtv ™ petatponr), e€nydnke n oxéon petald tov Tipdv Beppokpaciog
aépa amd TO METEMPOAOYIKO otabud g Adploag Kol TV THdV OBeppokpaciog
empaveiog €300QOVE amd TIG OOPLPOPIKEG EIKOVEC, YO TO EIKOVOOTOLXEID TOL
avtiotoyel ot yewypoeikn tomobecia tov otabupov. H ypagikn mapdotocn tomv
TILAOV, KOODOG Kot 1 YPAUUKT GXECT OV TIS GLVOEEL amelkoviloviat oto oynua 6.6. O
OUVTEAEGTNG TPOGOOPIGHOD VTOAOYIoTNKE Yoo ddotnuo eumiotoovvng 95%. H

Ypopky oyéon emAéydnke O610TL mapovcioce TV KOADTEPT TPOCAPUOYN OTO
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Sedopéva, KabdC Kat T0 LEYUAITEPO cVVTEAESTI Tpocdlopiopod R? (Tmptiiog, 2000

kot 2002; Draper and Smith, 1981).

Tipég C

[ R

ooz
[oz-03
[ Joz1-04
[ Joar-os
[ Jost-op
[ og-07
P or-os

— EBF
oz

(3) IOYA

(£) AYT

(6T) TEII

Ewova 6.4: Xapteg unviciov Tiudv tov eutikod cvviedeot] C, amd tovg pves

Ampihio (o) éog Zentépuppio (o7).

IMivaxkag 6.1: Mnviaio 1060GTA TOV POV NUEPLS MG TPOS TO OAKO ETHGLO TOGO

OPAOV NUEPAS, Y10 YEWYPAPIKO TAdTOG 39°.

lav | ®ef | Map | Anp | Mdwog | Iovv | [ovA | Avy | Zem | Okt | Nog | Aex

6,82 | 6,76 | 8,33 | 8,92 | 9,97 | 10,01 |10,16 | 950 |8,38 | 7,77 | 6,77 | 6,59
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Onwg ancwovileton oto oynua 6.6, n eElowon mov cvvdéel ™ Beppokpacio
aépa pe m Beppokpacio empoveiog edapovg eivat:
T, =0,6878*T, +31551 (6.7)
omov, T, etvan n Beppokpacio aépa kar Ts eivar n Bepuoxpacio empaveiog dapovg.

H g&iowon (6.7) ypnoonomdnke yio T petorpont tov unviaiov eiovov Ts og T,

o
m
[am]

o
[}
[um}

M
4 31
[am]

M
(an]
[am]

4=
[ 5]
[am]

y =0,6878x + 3,1551
RT=05324

4=
an]

fun]

Beppokpocsio Aépo (°C)

i1

T

um}
[um}

-5,00 0,00 5,00 1000 1500 2000 2500 3000 3500 4000 4500

Bepporposic Emopoaveiog Eddgpoug (°0)

Yyqpe 6.6: EEaywyn tg oxéong petald Oeppoxpaciog oépo kot Oepuoxpociog

empaveiog £dapovg 6to otadpud g Adproag.

Téhog, e ™ yxpron g e&icwong (6.6), vroroyictnke n ET, ot0 vdatkd
dwpépopa g Oeocorag, yioo kbdbe punva g vrod e&étaocm ypovooelpds. To
amotédecpo Nrav n omupovpyla 240 yaptov pnvieiog ET,. H dwbpBpwon tov
LOVTELOL TTOV KOTAOKEVAGTNKE Ylo TOV VTOAOYopO TG ET,, anewcovileton oto oxfua
6.7. Evdewtikd, pia ewova ETp tov vdatucov dwpépiopatog g @sccoliag yo Tov

Avyovoto tov 1997 anekoviletan oty eikdva 6.5.
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Ymohonepog g
ETp

Zype 6.7: Amnewcovion tov poviédov vrmoAoywopov g ET, pe t ypnon g
eEiomong Blaney-Criddle.

Tipzg ETp (mm)
P Ligh - 126

0510 20 30 40
N .l e

Ewova 6.5: Xaptng ET, tov vdatikod dwapepioporog g Oeccariag, ywo tov

Avyovato tov 1997.
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6.2.2.3 E€oyoyn tov deiktn Enpotnrtag (Al)

AoV vroAdoyiotnke 1 dvvnTikn e€atpicodtanvon], Enxdnke o Al pe ™ ypnon
™m¢ &&iowong (4.1). Tlpwv amd tov vmoroyloud tov Ogiktn, €ywve €AEYXOG NG
aélomotiog g Paong dedopévov g ISPRA (2006). 'Etot, cuykpiOnkoav ot Tipég
Bpoyxodmtwong tov otafuod g AGPLoos e TIG TIEG TOL EKOVOGTOLEIOL TG Pdong
OV aVTIoTOKEL ot Yewypagiky] tomobecio tov otabpod. H péon andivtm dwpopd
(Mean Absolute Difference, MAD) peta&d tov emoliov Tudv Ppoydmtmong ivat
11,2 mm. H dapopd avt givor amodekty|, Epocdv 1 Hio TN AVOPEPETOL CTUELNKA
Kol 1 GAAN etvar avnypévn oe pia emedveo. 50x50 km?. Eniong, n Ty 11,2 mm,
anmotelel 0 2,78% g péong etnotog Bpoyomtmong oto otabud g Adproag (406,7
mm) ywo v vro e€étaon mepiodo (1981-2001), to omoio eivor ota Opla TOL
ATOOEKTOV GPAALOTOC.

O Al eivor xApotikog deiktng kot vmoAoyileton oe moiverny Pdaon. O
vrohoyiopdg tov Al €ywve axolovbdvtog v e&ng oadwkacia. [Ipdta vroloyictnke
N €mMoa aBpoloTiky Ppoyontdon Kot 1 eaTcodamvor, nsita e&nynoay ot Adyot
vy Ka0e €rog, ko t€Aog voAoyiotnke o Al yioo 0An v vd eE€taon mepiddo. To
amotédecua NTav €vog xaptng kKMpoatikng Enpdtnrog pe Paon tig tuég tov Al.
AxoAlovOnoe N ta&vounomn Kot 1 KOTNYoploTo|on TOV TIHAV, OTMG avTés opilovtal
and tig kKAdoes Tov Al (Tivakog 5.2), g onoiog ta amoteléopoto mapovoldloviat
010 egmopuevo kepdiaro. H duapbpwon tov poviédov mov ypnoyloromdnke yio tov

vroroyiopd tov Al anekoviletar oto oynua 6.8.

Xapteg Bpogomtmeng E Fwoveg ETp

Eloyrornm
Lorov ova étog

Fucoveg ovi
£T0g

Yype 6.8: AGpBpwon tov povtéAov yia tov vtoloyicud tov Al
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6.3  Avantoén {ovav 0E19opov TopayOYNS

[Na tov mpocdiopioud tov (ovov agipopov mapaywyns, ot {oveg WLGE

ovvdvdoTNKAY [E TOV £00POLOYKO Ybptn Ko To DEM 1tng meproyng peréng.

6.3.1 Anuovpyio ynepiaxod povieiov avayivpov

o v ec0ymyn TOV TOTOYPUPIKOV YOPUKTNPIOTIKOV (VYOUETPIKNG

TANpoQopiag Kot KMOELG) TG Teployng HeEAETNG oty mpotevouevn pebodoroyia,

onuovpynbnke to DEM g mepoync. To DEM katackevdotnke 610 mpdypopLpo

ArcGIS 9.1, pe ™ ypnion &vog Ogpotikod emmEdOL TV OpldV TOL VOATIKOV

dropepiopaTog Kot VoS yneakol yapTn 1oHYOV Yol TNV ELG0YOYN TNG VYOUETPIKNG

nAnpoeopiag. Xpnoipwonomdnkav wwobyeig pe 1oodidotacn 100 m, kabog kot 20 m,

OOV LVANPYE AVAYKT TOKVOONG AGY® TNG EVTOVNG YEOUOPPOAOYIaG TOv £ddpovg. Ot

oobyelc aemkoviCovioar oty gikéva 6.6, evd omv ewkdvo 6.7 mapovotdleTor To

DEM tov voatikov dwpepiopotog g Oeooariog. Térog, pe m ypnon tov DEM,

e&NyOnke kot n KAonuetpio g TEPLOYNG.

0510 20 30 40
B . T

""_'j — 20m

Y mopvm e,
[ ] v femwed AtopEpiope Baooeie
Igoiyzig
— 100 m

Ewova 6.6:  Ioobyeic mov ypnopwomombnkay yio tn onpovpyio Tov YneuoKov

LOVTEAOL avAYAVQOL TOV VOOTIKOD dtopepicpnaTog TG Oeocoiiog.

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 15:04:01 EEST - 3.147.82.236

148



Erelepyocio dedouévav kou ovamroén uebodotoyiac

e Ymopvnpa
[ oo awptpiopo Seovakiag
Yppraxd Movtiho Ebdpoug

! R

0m

Ewoévo 6.7:  ¥noelakd poviédo avayiveov (DEM) tov vdotikod dtapepicpotog e

Oeccariog.

6.3.2 ¥ngiomoinan tov edapoloyikod yaptn

O gdagporoykdg yaptng mov ypnowonomdnke eivar g EBvikng Emtponng
katd g Epnuonoinong (IMdooyiov, 2004). O xaptng amekoviCeton oty gikova 6.8,
EVD TO OVOALTIKO vmroOpuvnve Ttov Yaptn divetar oto IMopdpmmuo II. Onwg
npoavapépnke, TPOTO Prpo MTOV N YEOOVAEOPA TOL YAPTH. AkoAovOnce 1
YNQLOTO O TNG TEPLOYNG OV OVTIGTOLXEL GTO VOATIKO Stapépiopa TG Oeccariog.
H ymoelomoinon éywe pe Paon v kotnyopia €dag®v, Tnv K0P KOl TIG
CLVUTTAPYOVOEC TLTOAOYIKEG povadeg katd FAO (1998). Emiong, ot Pdon
dedopévmv elonydnce minpoopio GYETIKE e TNV AEWPOPO OLYPOVOUIKN-EDAPOTOVIKN
xpon kol v evowctncio epnuomoinong y Kabe TOMO €dUPIKNG  EvmONS
(TaooyAov, 2004). O n n ene€epyooia Eywve oe mepipaiiov I'.X.I1., pe ) xprion Tov
ArcGIS 9.1. O x4pmg €0aPIKOV EVOGE®V TOL VOUTIKOD OlUEPICUATOS TNG

Oeocariog pall pe TIg KOpleg katnyopieg €0ap®V, omewkoviletor oy €kova 6.9.
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e0aQKég evmaelg divetar oto Iapapnua I1.

AVOALTIKO VTTOUVILOL TOV XAPTN KO GUUTANPOUOTIKEG TANPOPOPIEG CYETIKA LE TIG

KAPTHE CAASINON ENGEEON THE ERAAADE - BOIL ASSOCIATIONS MAP OF GREECE

Sz

i
ol

]
& £
d s i
I !
zf‘:-:i;l-::if A “gd-"};ch;:% g “ =
4 L
. i il |
i = s B i
-." .." __- '—...,i‘-
] —
—_— -
_ | | | I . I I
Ewova 6.8:  Edagoloywkodc ybptng g EAlddac (IMdcoyiov, 2004). To vaopvnpo

dtvetan avaivtikd oto [apdptnpa I1.
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s Ymopvnpa

B0 A0 PEpLT L
D EEgmehing

Tiimog eddpoug
- Raock Outerops
|:| Leptosals
|:| Regosols
N IEE
|:| Cambizols

aOs10 20 30 40
[ . [

Ewoéve 6.9:  Edoapoloyikds ybptng tov voatikol dapepiocpatog g Osooariog.
AVOALTIKO VTTOUVILO TOV £00QIKOV evOoemV divetar oto TTapdptnua

I1. (TTpocappocpévo amd INacoyiov, 2004).

6.4  Avantoén aypokMpoTiK®OV {Ovav

o tov mpocdopiopd tov aypokAatikav {ovov tov Papfokiod Kot tov

otaplov, ypnoponombnkay ot GDD kot 1 Ry.

6.4.1 Yrmoloyiouog twv Ospuopovadwv (GDD)

O vroroyopog twv GDD avikel 610 oTAS0 TNG €WOIKNG OYPOKAIUATIKNG
Covomoinong. Ot vrd e&étaom kaAMépyeleg ivon to PapPdxt kot o ortdpt. Ot dvo
KOAMEPYELEG EYOVV daPOPETIKN Pacikn Beppokpacia, mave amd v omoia apyilel n
avATTLEN TOVG, KOOMG Kol OLPOPETIKEG ATUTGES GE OEpUOOVADES, £TOL MGTE Va
oAOKANpdGovv 10 Broroykd tovg kvkio (IMivaxog 5.4). I'o to PauPakt emdéydnke

Baown Oeppokpacio 10°C (Dalezios and Zarpas, 1995 xou 1996; Dalezios et al.,
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2002; Migdakos and Gemtos, 1998) kot é@poioua Oeppopovédmv 1800°C-d, evd yio
10 ortapt 4°C kar 2100°C-d (Aavardroc, 2007), avtictoryo.

Onwg mpoavapépbnke, Katd tov vroroyiopd tov GDD ypnoipomoteiton | Ts
vroloyiopévn and dedopéva NOAA/AVHRR, avti mg Oeppokpacios aépa. Ot GDD
amoLTOvV MUEPNola dedopéva Kotd Tov vToAoyiopud Tovg. Otav dev givarl dvvatn n
gdpeon nuepnoiov dedopévav Beppoxkpaciag, tdte YpnoyLomolovviol gfdouadiaies,
dekanuepeg N axopo kol unviaieg Tyéc. Eivar evvonto 011, 660 pukpdtepo givor to
xPOVIKO Prpa, 1060 avEdvetor Kot 1 aSoniotio tov anotehecpudtov. 'Etot Aowmov, v
Tov voAoyopd Twv GDD ypnoipomombnkay ot dekompepes IATPIOUEVES TIHEG TNG
Ts.

Q¢ Braotikn mepiodog Y to PapPaxt OewprOnke n mepiodog and to TPM®TO
dekanpepo tov Ampidiov €mg to tpito tov OktwPpiov, evd Yoo T0 olTAPL OO TO
devtepo dekanuepo tov NoguPpiov €mg to Tpito Tov lovviov (TlavetomovAiov, 1998;
Aavaratoc, 2003). v mepintmon tov PapPakion,  Evapén g PAAGTIKAG TEPLOSOV
onuatodoteital amd to dekamuepo, 6mov 1 péon Ts elvar vyniotepn amd 10°C,
ePOGOV Yo TIHES yapunAotepes Tov 10°C, dev vroroyilovion Beppopovades. ‘Etot, av
10 Tpito dekamuepo Tov Ampidiov onpelwdel Ts vyniotepn and 10°C, tdte elvan ko m
évapén g Practikng mepidoov. To avrtictoyyo woyver ko yi ™ AREN. v
nepintwon tov ortaplov dev 1oyvel KAt tétowo. o To oltdpt amorteiton pio pikpn
mepiodog e evvoikég Beppokpacieg petd v onopd. ‘Enetta, pecorafei o yeyumvag,
akolovBel M eapwvomoinon Kot TEAOG 1 GLYKOUWN TOL, TWPW Ot Bepuokpacieg
avénBobv 1000 dote va mpokarécovv BAAPEG oTO GLTO Kol otV Topay®yn. [V
avtohg tovg Adyovg, M Practikn mepiodog yio o otdpt BewpnOnke otabepn. Ot
TOPALETPOL TTOV EIVOIL OTTAPOITNTOL KOt YPNGILOTOMONKAV Y100 TOV DVTOAOYICUO KOt TNV

epunveia tov GDD ywa 116 dVo KaAliépyetes, mapovsialovtar otov [ivaka 6.2.

IMivaxkag 6.2: Twég Paocikng Bepuoxpaciog, GBpoioua Beppopovadmy yio mANnpM

avamtuén kot dtdpkela PAACTIKNG TEPLOS0L, Yo TO PapBdKt Kot To olTapt.

Kalépyaia T. (°C) Tsum (°C-d) BlLootwkn Iepiodog
Bapfdxt 10 1800 1° Amp — 3° Okt
ZiTapt 4 2100 2° Nog — 3° Tovv
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"Etot Aowmdv, o vroroyiopds twv GDD kot yuo T1g 000 KaAAEPyELeg Eyve pe T
ypnon g e&iowong (5.6). Apov 1 Ts avaeépetal oe HEGES TIUES dEKANUEPOV, O TIUEC
tov DD mov vmoloyiommkav pe tv &&icwon (5.6) ce kdbe ypovikd Prua,
noAlamAacidotnkay eni déka. EmmAéov, yuo kébe kaAliépysia ko v KaOe €tog
vroloyiomkav ot GDD, pe ™ ypnon tov abpoicuatog towv DD yia ™ Proctikn
nepiodo. TéAog, Yo Tov LIOAOYIGUO TG KAMpaTIKNG Tung tov GDD oto vdotikd
dwpépiopa g Oecoaiog, avd gikovootoryeio, eEnydnke o HEGOC OPOG TOV TIUDV
TOV OeikTn TV £lKoot eT®V Yo KaOe kodMépyswa. H dapBpwon tov poviédov, mov
KOTOOKEVAGTNKE KOl ¥pNoLorondnke yio tov vmoroyispd twv GDD, ansikovileton
oto oynua 6.9. Evdeiktikd, évag ybptng GDD ya 10 otdpt, yioo TV KOAMEPYNTIKN

nepiodo 1995-796, anewcovileTon oy €wkova 6.10.

Yrolonepog DD

DD ohov Tev sTdV

Amopovereny

. 6 =% S A—. frostucig
. . 'teouiﬁm
DD ova
<3 s 3 :tsth
£tog (GS)
. . . Yrr,ur.n TGOS
GDI)
f 2L t’t tttt . 3= 2% %o

o ‘ u.‘ OLEILOG I\I 0.

t Ehaponws ryny GDD

Xympa 6.9: AdpBpwon tov povtélov vroroyispov twv GDD.
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s GDD(oC-d)

b ) ' . 452 2 - 600

I o0 1 - 500

I =001 - 1.000
[ 1.001 - 1.200
[0 1.201 -1.400
[ 11401 -1 600
[ 11601 -1.500
[ 11.501 -2.000
[ ]zo01 -2200
[]2201 - 2400
[ 2401 - 2600
I 2501 - 2500
B ;501 - 5.000

Ewéve 6.10: Xdaptng GDD (ottdpt) Tov voatikod dtapepicpotog g Oescodiog yio
v kaAlepyntikn tepiodo 1995-796.

6.4.2 Ymoloyiouoc tnc kobopns axtivofolrias (Rn)

Onwg mpoavapépbnke, n kabapn axtivoBoria R, elval éva 1oolvylo peta&y
™G WKPOL Kot PEeYOAOL UNKovg KOpaTog aktvoPoAiag. o tov vmoloyioud g,
yivetar ypnion ¢ eficwong (5.7). 'Etor howmodv, yio v efayoyn g Ry,
vroloyilovtar 6Aot ot 6pot g e&icwong (5.7) Kol GLYKEKPEVA, 1| HIKPOV UKOVG
Kopatog kabopr oktvoBoria Rg(1-a), n eoepydpevn peydriov pRKovg KOHATOG
aTHOGQAIPIKY  okTvoBoAMa R, Kot m peydhov pPNMKOLG KOUOTOG OVEPYOUEVN

axtwvoBoiia Ly. Ta anoteléopata mapovsialoviot avorlvtikd 6To ETOUEVO KEPAANLO.

6.4.2.1 YroAOYIGHOG TNG KPOV UNKOVG KOUATOG KaBapnS akTivofoliog
H pkpod pixovg kopatog kabapn axtivofoirio vroroyiletor e T xpnom e
AgvKdyelog o kot TNG OAMKNG mpoomintovsag nitakng aktivoBoriog Ry Ta Prupota

OV AKOAOVONMONKAY Y10 TOV VITOAOYIGHO TNG OVOADOVTOL GTY| GUVEXELD.
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Bijua 1°: YroAoyiouog e Aevokdyeiog kot ymwpiko «KQiATpapiouos.

Xe avtd 10 Prpa ypnoporomOnkay ot TIHEG AVOKANGTIKOTNTOS TOV TPDTOV
KO TOL 0g0TEPOV KavaAlod Tov asOnmpa AVHRR (ry kot I, avtiototya). Ot Tipég Iy
Ko Iz glvon og khipaka peta&d 0 — 65.536 (16-bit integer format). Apov e&apébnkav
ot akpaieg Tés (tipég pkpotepeg tov 10 ko peyordtepeg tov 50.010), pe Baon tig
TANPOQOpPieS Yo Tar GuyKeKplpéva kavala (apyeio info), ov Tywég petatpamnkov ce
T0600Td, Ypnoonowwvtag v e€icwon (apyeio info):

I12(%) = (zwusn bit - 10) *0,002 (6.8)

Egoapuolovtag v e€icmon (6.8) oty «hipaxa tipov (10 éog 50010),
napatnpeitar 0t M eldyotn Kot uéytotn Tl Tov rp kot rp (%) sivar 0 ko 100,
avtiotoro. XN cuvéyEld, Voloyionke N Agvkdyela yuo. Tov EALadwkd ydpo, pe
xpnon g e&icwong (5.10).

Koatd tov éleyyo tov amotedecpdtov mapatnpridnkav akpoaiec LEY10TES TIUEG
o, KUpimg Katd TOvg Yeeptvovg uves. Me Bdon Tig TIES avakAaGTIKOTNTOG TOL
UTOPOLV VoL £X0VV 014popot TOHTTOL EdAPOKAAVYNG, OTw PAAGTNON, ENPO £d0OC, Kot
vepd (Smith, 2002), ot QACUHOTIKEG TEPLOYEG OV OAVTIGTOLYOVV OTO dVO TPAOTO
kavaio oo NOAA/AVHRR, tég a vymiotepeg tov 25-30% eivar AavBacuéveg.
Onwg mpoavoeépOnke, 1060 VYA TwéEG ovvibog ogeilovion oty VmoapEn
«Bopvfov», eEartiog T TAPOLGINS VEQDV, TOV OTULOCOUPIKAOV GLVONKAOV KOl TNG
yrovokdivyng. Eniong, énwg kot oty mepintmon tov T4 ko Ts, dev givar duvatd to
YPOVIKO  @UATpdpiopa, eoutiog TG EUEAVIONS TETOIOV TYW®OV GE  UEUOVOUEVA
gwkovootoyeion Kotd TN yewepwvr mepiodo, yw ovo, Tpio, N KOl TEPICCOTEPQ
ocuveyoueva dekanpepa. ‘Etot, yuo 1o xopikd eiltpdpicpa tov eikdévov a g EALGdaC
YPNOUOTOONKE €va KEMAEKTIKO» OTOTIOTIKO QidTtpo pécov dpov (oynua 6.4), pe
petaPAntod mapdbvpo pappoyne (3x3 émg 11x11 ewovootoryeia), avaroyo HE TIC
AVAYKEG TNG EKAGTOTE EIKOVOG. (26 KATMPAL Y10 TNV EQPOPUOYT TOL PIATpOV ANPONKE M
Tiun 30%.

Metd 10 Yopwd @uktpapicpa, e€ynoav ot péceg pnviaieg TG G o.
‘Emetta, amopovobnie 1o voatikd dapépiopa e Ococariog. To amotélecua ftav N
dnuovpyia 240 yaptodv Aevkavyelag, £vag yio kabe pva g vd e&étaon meptddov.

Biiuo 2°: Yroloyioudg tne olikijc mpooritovcogs axtivofoliog.

H ol mpoonintovca axtivoforio vroroyioctnke pe ) ypnom g e&locwong

(5.9). Ot Tuég Angot mov ypnotpomomndnkay, divovtar otov Ilivaxa 6.3. Ot Tipég
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vroAoyiomnkav pe ypoapk mopeppforn and tov IMivaka I1.1.4 tov [apaptiparog I,

Yo yewypa@ikd mAdrog 39° ko yio tnv 15" nuépa ke pva. Ot cuvteleotés a kot b

g e&iowong (5.9) BewpnOnkav icot pe 0,25 ko 0,55, avrtictoyo (Aavardtog, 2007),

eved ot TIéC Tov Adyov N/N ededncay oo to otaduod e Adpiooc.

IMivoxag 6.3: Twéc Angot yio yewypoapikd midtog 39° kot yio T 15" nuépa kabe

unva.
BITI | Tav | ®eB | Mop | Anp | Mo | Tovv | Iovd | Avy | Zer | Okt | Nog | Aex
39° 1531210 2,78 | 3,43 |3,83|4,12|4,05|3,65|3,04|233|1,74|1,32

(ITpooapuocpévoc amd Aavardato, 2007).

To poviého mov ypPNGOTOWONKE Yol TOV LVTOAOYIGUO TNG UIKPOD HUNKOVG

KOpotog kabapng axtivoforiog, amewoviletar oto oynua 6.10. Me ™ ypnon tov

povtédov mwapnyOnoav 240 yaptec, évag yoo kGBe pnva g ¥POVOGELPAC, Ol 0moiol

anekoviCouv ) péon pnvioio pkpob uikovg kopatog kabdpn axtvoforio (W m'z).

(

[TOALOYIGIOS TS

1-0)Re

Yyqpe 6.10: Amewcovion Tov HOVIEAOL VTOAOYIGHOV TNG HIKPOL HNKOVS KOUOTOG

kaBoapng aktvoPoriog.
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6.4.2.2 YTOAOYIGHOG TNG EGEPYOUEVNG, LEYAAOL UKOVS KOULATOS OTHOCPALPIKNG

axtivoPoAiiog

H ewoepydpevn, peydiov pnkovg xOUOTOS oTHOCQOPIKT axtivoBoia R,
vroloyiotnke amd v e€icwon (5.11). Ocov agopd oty Oeppokpacio aépa, yiverot
yonon tov yaptdv Oepuokpaciog afpa  (uéyebog eatviov 50x50 km?), mov
amokTnOnKav amd t Pdon dedopévov g ISPRA (2006). To povtého vIOAOYIGHOD
¢ R, amewcoviletar oto oynua 6.11. To amotéleoua rav n dnpovpyia 240 ydptwv,
ot omoiot amewovifovv ™ péon unviwoio Ry (W m‘z) 0TO VOOTIKO OOUEPIGHO TNG

Oeocaliog.

Ymohonepog pe v
siig e Swindbank

Yympae 6.11: Ameucovion tov HoVTEAOD VTOAOYIGHOD TG pHéEong unviaiog Ry.

6.4.2.3 YToAOYIGLOG TNG QVEPYOLEVNG, LEYEAOVL UKOVG KOHOTOG aKTvoBoAiag

H avepyduevn peydriov pnkovg kdpatog oktvoPfoAio vroAoyiotnke o€
unviaio Prua (uéoeg unviaieg tipéc) and v e€icmwon (5.8), ue ™ xpnon g TS mov
VIOAOYIOTNKE GE TPONYOVUEVO GTAd10, Ypnoiponmoiwvog dedopéva NOAA/AVHRR.
Ocov agopd otig unviaieg TWéG g €, vrohoyiomkay pe ) xpnon g e&icwong

157

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 15:04:01 EEST - 3.147.82.236



Erelepyocio dedouévav kou ovamroén uebodotoyiac

(6.4) (Van de Griend and Owe, 1993), pue tov NDVI va aviumrpoconedetl ) cuvbet

gwova péytotov Twov (Maximum Value Composite — MVC) NDVI tov vro g€étaon

7

unva.
‘Etol howdv, e&nybnoav 240 punviaior xapteg péoov twav mmg Ly (W m-2).

To povtého mov ypnoyomodnke ansikoviletor 6to oynua 6.12.

Ymohonepog g Lt
uvd Vo

Xypa 6.12: Anetkévion tov HOVTELOV VTTOAOYIGHOV TG péong unviaiog Ly.

6.5  Extipnon Hapayoyig

H peBodoroyia yio tnv ektipnom g mopaymyng avantdydnke 6to Kepdimio
5.4. Ta amoteAéopata avd Prpo g pebodoroyiog kot ot e£lGMOELS EKTIUMONG TOV
amodOceE®mV ava KaAlEpyela Kot péBodo divoviatl avaAvTikd 6To ETOUEVO KEPAANLO,

oV Tapdypoeo 7.2.4.
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KE®AAAIO 7°: AIIOTEAEXMATA KAI XYZHTHXH

210 KEPAAOLO OVTO TOPOVCIALOVTOL TO OMOTEAEGLOTOL TTOV TPOEKVLWYOV OO TNV
epappoyn g pebodoroyiag g aypokAotikng Covomoinong Kot g eKTIUNONG
mopaywyne. Ontmg mpoavagépOnke, N GTOTICTIKY TEYVIKN TOL YPNCILOTOLEiTAL Vo 1)
tepapyikn  ta&vopmon. Oocov agopd oto &€idog g taivopong, ovty eivol
emPrendpevn. 'Etor Aowmdv, kpibnke okdémpo, mpwv omd TNV TOPOLGINCT TOV
amoteAecpdtov va yiver pio oOvtopun avagopd otn Ogpoatiky] tagvounon twv

S0PLPOPIKADV EKOVMV.

7.1 Ogpotikn Tagvopunon

H OBepotikny  ta&vounon twv  00pueopiKav — €IKOVOV  aPopd  OTO
LETAGYNUOTIGUO TOV GUVEYDV TNAETIGKOTIKAOV O£d0UEVOV GE SLOKPITA AVTIKEIEVQ,
oV dlakplromotovvTot Peta&h Tovg amd pio Oepatikny tagvounon. Ta aviikeipeva
aVTE eUTEPIEXOVV EVal LOVAOIKO TOTTO TTOL OVOUALETOL KAGOT) KO EUTEPLEYETOL GTOV
TeMkO mapayouevo Bepotikd xdptn. H oxéon dev eivan éva mpog €va. Meta&d
OWPOPETIKMY  OVTIKEWEVOV NG 010G KAAONG, Kol okOpo Kol péGO ©TO 1010
OVTIKEILEVO, pmopel va  mOPoLGLALOVTOL  OPOPETIKEG TIUES  EIKOVOSTOLXEI®V.
AVTIoTPOO®G, S10popeTikég Bepotikég KAAoelS pmopel va punv etvar duvatdv va
dy®ploToHV S1OTL TAPOLSIALoVY TEPIMOV TIC 101eC TIHES. Xe TETOIEG TEPIMTMGELS, Ol
TPocoloploTiKEG  pEBodor dev  eivon  emapkeis. Mia, Oumg, mBavobBewpntikn
TPOGEYYIoN Umopel va elvat Ko Vo TEPLYPAYEL TIC PUCUATIKES SIUKVUAVGELG LETAED
TOV OHAd®MV KOl VO EAOYICTOTOMGEL TNV TOAVOTNTA TPOGOOPIGHOL AavBacUEVEV
KMaoewv (Gorte, 2000).

H emloyn tov khdcewv Paciletor Kupimg 6Ta QUGUATIKA YOPOKTNPIOTIKA 1
ot TWéG TV ewovootoyeiov. H ovAloyn petpnoewv oe évo gwkovootoryeio
ovopdaletar Swvoopo petpnoemv  (Measurement vector) n didvvoua  GTotkEi®V
(feature vector). Xe N @oaouatikéc meployés, T0 Oldvvopa otoryeimv €xet N
OLVIOTMOEG KO avTIoTOlXEL 68 éva onuelo, oe éva y®po ototyeiwv, N-0100TAcE®V.
Avaroya pe TV €QOPLOYT, OKOTOS TNG TaSvounong tvat va tpocsdiopicet Evav Titho

KAdong (class label) o ke yapakpiotikd didvocpa, dNAAST Vo VITOSIPEGEL TO
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YOPOKTNPLOTIKO YDPO G HEPN T OOl OvTOOKpivovTol 6TIG KAAGES. Avtd pmopel
va entevydel pe v avayvopion tpotomv (pattern recognition) (Ripley, 1996).

Ymv mapovoa pebodoroyia Aapfdver ydpa M epapyiky tasivounon, Pacet
TOV TILOV TOV TPOTEWVOUEVOV OEIKTOV KOl TOPAUETPOV, Y10, TOV TPOGIOPIGUO TMV
OYPOKALLATIKOV {OVAV.

Mo Bocikr] Epoproyn TV d0pLEOPIK®V dedopévev gival 1 eneéepyacio yio
TOV EVIOTIGHO KOl TNV avoyvadpton (Ta&vounomn) Tmv oVIIKEILEVOY KOl 1] TaPOVGIooT
TOVG 6€ HopPN Yaptn N Tvakwv (oyfua 7.1). Zvvibmg tétoteg epapuoyéc oyetifovtot
HE TOV TPOGOOPIGUO ¥PNoE®V YNG. X’ OVTEC, O EVIOMIGHOG KOl TO YOPIKA
yapoktnplotikd (spatial features) (uéyeboc, oyfua, katebbvvon) OV aviKeWwEvmy
mpocolopilovtol PHEC® TOV OAOYDOV TOV HECHOV TILAOV TOV QOCUATIKOV 1010THTOV
TOVG. AVTA TOL YOPIKA YOPAKTNPLOTIKO EMLTPETOVY KOt TV £EETACT] TOV UETAPOADY
nov AopPdvouv yopa ota avtikeipeva. ‘Etol, emrpémovv poévo pio yevikn Kotdtoén
TOV OVTIKEWEVOV TNG EIKOVOG.

>uvnBwg o1 péBodot ta&ivounong Paciloviol 6To GACUATIKA YOPOKTNPIOTIKA,
YPNOLOTOIOVTOG TEXVIKEG avayvoplong zmpotimwv  (Aaréliog, 2002). BéPaua,
avédAoyo pe TV gpapuoyn Kot tn @bon g tavounong, ot pébodot exmaidocvong

aAAdCovv.

A, B

Yyqpe 7.1: TIpocdiopiopds TV OpAd®mY EIKOVOGTOLYEIMV LE KOWA YOPOKTNPIOTIKA

yvopicpota (Aarélioc, 2002).
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H toa&wounon oamotedel onuoviikd Pripoe omv  efaymynq  Oepotikng
TANPOPOPIaG Omd SdOPVEOPIKES EIKOVES. Bempntikd, eivon duvato vo tatvoundel pio
glkova pe ™ ypnon evog kavoiov (band) (m.y. mavypopatiké tov SPOT), propodv
OU®G Vo emTELYOOHV TOAD KOAVTEPO OMOTEAEGUOTA WLE TN YPNON TEPLOCOTEP®V
Kavolmv tovtdypova (m.y. Tpia Kovéie omd molveacpatiky gikova tov SPOT)
(Gorte, 2000).

O1 Ta&voUNcEg TOAVQUGUATIKOV EIKOVMV EXOVV EPOPLOYN GTNV AVOYVAOPLoN
OVTIKEWWLEVOV, OTMG T.X. OTOV TPOGOOPISHO ypnoewv yne. H katnyopromoinon
Baoiletor oty gpappoyn tov amlol kovove amogaong (decision rule) oe kdéOe
glKovootoyeio. Avtd onpaivel 6t kabe ewkovoototyeio Talvopeitan Eexwplotd PHOvo
Bacel Tov pacpatik®v petpnoewv. Baowm mpobndBeon elvar 0tL va avrtikeipevo
elvar apketd peyoaAvtepo amd to péyebog tov €ikovooToryeiov. Atapopetikd Eva
HEYAAO TOGOGTO €lkovooTolyeiwv umopel vo amoteleiton amd 600 1| meEPLGGOHTEPQ
avtikeipeva, Kdvovtag T otatiotikn tavounon avallomiom. Avtd Oa €xel g
GUVETELQ, Ol TPOGOLOPIGUEVES KATNYOPLeES, GOUP®VA LE TIG omoieg Ba Tpémet va yivel 1)
TavOUNoT TG EIKOVAG, VO U1V EIVOL KOTAAANAES Y10l TNV TEPTYPOPY| TNG TPOLYLLOTIKNG
katdotaong (Aarélioc, 2002).

Ta eikovooTorygio IOV £YOVV TOPOLOLN PUGUATIKE YOUPAKTNPIGTIKA, TOL Elval
oAV TOAVO Vo aviKouy oTtnV 1010 KAAoN ypnoewv yng 1 edapokdivyng, Ppiockovrol
Kovtd 1o éva 6to GAAO oT0 Yhpo TtV ototxeiwv (feature space), doyeta amd ™V
ATOGTOGT TOV AEYOVV GTNV EIKOVA KOl 6TO £30(p0c. Ta €1IKOVOGTOLY EID TTOV AVIIKOLV
otV ot KAdon Oa oynuaticovv ) Aeyouevn opdado (cluster) i kidaon (class) oto
Y®po TV otoyeiov. Ta vrdiowma otoryeion mov avikovv oe GAAeG KAAoES o€ Oa
evtayBobv oe oavtiv Vv opdda, 0AAL OTIG VROAOWMES TOV OVTIGTOWOVV OF
SLPOPETIKEG KAAOELS.

Oupwg, pio Begpotikny tagvounorn dev glval amopaitnTo vo. 0Qopd GToV
TPOGOIOPICUO AVTIKEIUEVAOV. YTAPYOVV €POPUOYES, OOV 1M Oepatikn TAnpoeopia
opiletar amd TG TIHEG EVOG N KO TTEPIGGOTEPMOV SEIKTOV/TAPAUETP®V, OTOV Ol TUUES
TOVG Kot yoplonotovv kat dtafoabuilovv évav 1 Kot TEPIOCOTEPOVS TAPAYOVTEG EVOG
QOVOUEVOL. X7 aUTEG TIG TEPIMTOGELS, 0V eEETALOVTAL PUGUOTIKG YOPUKTNPIOTIKA,
OAAG Ol TIEG Tov Ogiktn N TV Topapétpov. TELOC, 0 xpnotng ivar avtdg mov Oa
opicel Tov apBud Kot v epunveio ToV KAAGE®V, avAaAoyd LLE TN QLOIKN d1doTaoN

TOV PAVOUEVOD KOl TN oKOTLd omd v omoia embupel va to Tpooceyyioet.
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Mio mpdtn Sudkpion ¢ tagwounong, eivor oe emPAemOuevn Kol pn
emPrenopevn ta&vounon (Gorte, 2000).

Emplenouevn toéivounon

2y emPArendpevn tagvounon stvor amapaitnm 1 yvoon g oxéong petad
TOV KAICEOV Kol TV glkovootoryeiov. O ypnotng mpénel va opicel pOvVOS Tov v
OVTIOTOLYI0. TOV EIKOVOCSTOLEI®V UE TIG KAAGELS. XTNV MEPIMTOON TNG TUEIVOUNCNG
Bdoelt mOALQACUOTIKNG TANPOQPOpiag, amorteital mPocoyn Ol0TL OTIC EKOVEC
gumeptEyovtal Kot GAAOL  ovemBOUNTOl mOPAyovVTEG, OMMG M KOTAGTAGN TNG
ATUOCPALPOS, 1) YOVio TPOSTTMOGNG TOL A0V, 0 TOHTOG E3APOVS, | VYPACiK E3GPOVG,
10 otddo avamtuéne g Prdommong k.T.A. To va AneBodv vmdéym drhot avtoi ot
mapayovteg eivor advvarto. ‘Etol, mpémer va Anebel vmdéym n oxéon petacd g
AVOKAUOTIKOTNTOG KOl TOV KAAGE®V TOV ¥poe@v yng 1 g edagokdivyng (Gorte,
2000). v mepintoon g toSvounong pe Paon TWEG OEIKTOV, TOPUUETPOV N
OVTOTHT®V, 01 Tapdyovtes antol Ba mpémetl va Exovv ANeOel voy.

H emPienopevn ta&vounon yopiletor og 000 QAcELS:

e Tnv eknaidevon, OTOL 0 ¥PNOTNG EKTOLOEVEL TO cVLGTNUO dtevkpvilovTog

TO10L EIKOVOGTOLYELDL VKoLV G KAOE KAAOT GTN GLYKEKPIEVT EKOV.

e Tn owdikacio AMYNe amoPacewv, OTOV TO CLGTHUO TPocdlopilel TNV
KAGoM Yoo OAo o oTOLEID E TOL OPLOUEVA XOPOKTNPIOTIKA, GE OAN TNV
€OV

H emPrendpevn talivopnon ypnowonolel  oAyopiBpovg, ot omoiot
KOTOTAOOOLV TO EIKOVOGTOLXEIN oG EIKOVAG avaAoya pe TV Kot yopio otnv omoio
avinkovv. Kamotor alyopifuotl otnpilovion ot Bewpio tov mboavotitwv. Aot glval
«ootnpoi», opilovtag cuykekpiéva opto 6Tovg tastvountés. Ta Pacikd Prpato mov
akoAovBovvtal kotd ™ Swdikacio g tagvounong eivan (oyqua 7.2) (Aaréliog,
2002):

1. TIpocdlopiopog tov aplBpod twv khdoewv otg omoieg Oo ywplotet
(segmented) n ewdva. 10 6Tdd10 AVTO KoBopileTar, OVTIKEWEVIKA, O aplOpog TV
16&ewv mov Ba ypnoiponomBoiv, o omolog kol eaptdTol amd T0 6KOTO TNG HEAETNG
Ko v meployn. [Ly. otav yperaletor va yiver ta&vounon tov 100V PAAGTNONG Hog
AYPOTIKNG TEPLOYNG, TOTE Ol SLUPOPETIKEG KOAMEPYELEG AapPavovTal ¢ EexmploTEg
KAMAoELS. AVTIOETMG, OTAV TO EVOLLPEPOV GTPEPETAL GTT YEVIKOTEPT TASIVOUNOT oG

neployng (.. oypotikn, actikn, vddTvn), ToTE T €101 PAdoTNONG AapPdvoviar m¢
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pio Katnyopio. EmmAéov, tav n tavounon apopd oty katnyoptoroinon pe Pdon
TIG TéG €vog dgiktn, my Enpacioc, ol KAdcelg yapaktnpilovv to péyeboc Tov Vo
eE€TOoN POUVOUEVOV.

2. Emiloyn mpotdnmv (prototypes) ewkovootolyeiov and kabe khdon, o omoia
QTOTEAOVV TOL EKTOOEVTIKA dedopéva (training data). Xtnv mepintmon taivounong
YPNOE®V NG, M €mAoyn Yivetar BAcel TANPOPOPIOY 7OV GLAAEYOVTOL OO KT
TOTOVG OetypatoAnyieg, agpopmtoypapies k.Am. H odetypatonyio tov mpotdinwmv
TPEMEL VAL ELVAL OVTITPOCOTEVTIKN KoL, €0V avTd €lval duvatdv, va yivel amd OAn v
nePoyN ™G ekdvag, epdsov kabopilel o mocootd axpifeag g ta&vounong. To
0TAO10 AVTO TOPAAEITETOL OTOV TPOKELTOL Y0 TNV TASIVOUNOT] QUGIKMV OVTIKEIUEV®V.

3. TIpocdiopiopog twv mapapétpov tov taSvountav (classifiers), mov
npoKeLtal vo, ypnoiponombovv. Ot Tapduetpot avtoi Aéyovtat voypaeés (Signatures)
TOV 0EOOUEV@V.

4."Evtoén kdéBe eucovootoryeiov g ekévag o€ pio amd Tig KAAGELS TOV £X0VV
TPOGOIOPIOTEL, YPTNOILOTOIOVTAG TOV ekatdevpévo ta&vountn (trained classifier).

5. Anuovpyia mvakov 1 BepaTiKOV YapTdV, 6TOVS 0Toiovg Tapovstdlovrol
TO OMOTEAEGHOTA TNG TAEIVOUNOTC.

Avoeopikd, 000 amd TIC To ddedopéve HeBOOOLE MOV UTOPOVV VO
ypnoorombodv ota Prjpata 3 ko 4 givar:

1. H ta&wvounon pe ) pébodo g péyotg mboavopavelog.
2. H opBoyovia mapoarinieninedn tagvounon.

Mn emifremouevn talivounon

H pun emPrendpevn talivopmon dev amoutel €k TOV TPOTEPMOV YVAOCON NG
ewovag, oAl epappolel vmoodlapécelg mov Pacilovial 6e «ECOTEPIKES» 1O1OTNTES
TV ewovov. Ot ynowkés Tipég kabe gwovootoryeiov, oe kdbe PNKOG KOUATOG,
eetdlovtat., kol KoTOmY M €KOVe, vrrodianpeitar oe Evav mpokabopiopévo apluod
KMdoewv (Toipog, 2006). Xto oyfua 7.3 anekoviletar 1 yevikn pebodoroyio T un
emPrendpevng taStvounone.
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A = waler
B = agricullure
= rock
— =
L -
— = B
= A
. -

Yyqpe 7.2: Zmv emPrenopevn ta&vounon emAEYOVTOL OELYHOTOANTTIKEG TEPLOYES
(A, B, C) mov ypnouonoovviol yo v ta&vounon oAdOKANpNG g
ewovag (AaréCiog, 2002).

Apa, pio tagwvounorn pmopel vo. yivel mAOTAPOVTOG OAQ TO SLOVOGLOTOL
otoyeiov ¢ ekdévag oe €va yopo otolyeiwv, o omoiog OBa avaAivbel ywo Vv
opadomoinon TV SVUGHOTIKOV otoyeiov oe ouddes. H pn emPremopevn
tagwounon etvon pio dtadikoscio, Kotd v onoio To AOYIGHIKE KEVOLV auTopaTo TV
KOTNYOPLOTOiNon HEC® TEYVIKAOV Kot pebddwv opadomoinong. To Aoyiopkd, dpwmg,
dgv £xel YVAOON TOV OVOUATOV TV BeloTiK®V KAACEWV TG £60POKAALYNG 1| T®V
XPNOE®V VNG, OMwg dpOLOG, TOAELS, GLTNPA K.T.A., 1} TNG PLGIKNG CNUAGING TOV TILOV
evog delktn. To poévo mov kdver eivor va avayvopicer 0t vrdpyovv m.y. 16
SPOPETIKEG KAACELG 0TV €IKOVOL Kot Vo TOug dmoel av&ovia aplfud. Aniadn,

dnuovpyet Eva ynedwto yaptn (raster map), otov onoio kGbe gikovooToLyEio Exel
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T omd 1 €og 16 (yio 10 avetépm Tapdderyua), ovaAoyo Le TV Opdde 6TV oToia
avtiotoyobv ta  ewovootoyeio (Gorte, 2000). Xyeddv Olo Ta  AOYIGUIKA
enefepynciog EIKOVOV EMTPEMOVY GTO YPNOTN Vo OpiGEL TOV aplOUd TV KAAGE®V 1

TIG POCUATIKEG OLPOPES TOV Oat TPETEL VOL LITAPYOLV LETAED TOV KALCEMV.

Class ldentification
Aom wiater
B = agriculture
C = rock

spectral Classes

Yyqpe 7.3: Tevikn  pebodoroyio pn  emPrendpevng tawvounong. Ov  apyikég
TOAVQUGHOTIKEG €1KOVES TaSvopovvtol, HEC® €vOg aiyopiBuov, oe

KAGGEIC GOUPOVA UE TIG PACHOTIKEG TOVG 1010t Teg (AaréClog, 2002).

Yy wpdén, v e€otkovounon xpovov, 1 apytkn opadoroinon Eekva pe v
aVOYVOPIoN TOV «QLGIKOV KAdoewv», eetdloviag Hovo éva Oetypa amd 10 GUVOAO
TOV £IKOVOOTOXElMV NG ekdvas. Katom, kabopilovtal 6TatioTikég mocoHTTEG TOV
KAGGe®V Kot akoAovdel 1 tagvounon oAokinpng g ekovag (Aaiéiog, 2002).

O aiydpBpog mov ypnoipomotohv cuVHO®S To AOYICUIKE Y100 VO EKTEAEGOVV
mv tawvounon eivar o ISODATA (lterative Self-Organizing Data Analysis
Technique). Ta apywd onpaivovv «EmavadapfavOopevn Kot uTO-opyoveuéEVN
TEYVIKN avdAvong dedopévovy. O 6pog «emavoiapfovopevn» avagépetar 6to Otl

exteAel TV Ta&vounon emavelnuuéva, divovtag oty £€£000 éva Bepotikd ynedmto
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xaptn Ko emoavadmoroyilel ta otatioTikd otoryeic. O Opog «oVTO-0pyUvVmUEVI»
AVOQEPETOL GTOV TPOTO UE TOV OMOio &vTomilel TIC KAGGELS TOL EVUTAPYOLV GTA
dedopéval.

H péBodog opadomoinong ISODATA ypnoiponotel ) péBodo g erdyiomg
AmOCTUCNG Yo VO oYNUOTicEL TIC KAdGeS. Eekvé B€toviag avbaipeto Tovg HEGOVG
Opovg Kabe KAdong Kot kiBe eopd mov 1 opodomoinor emavalapuPaveTal, ot HEcoL
opot TV KAdoewv petafailovioan. Ot véor péoor  Opot TV KAAGE®V
YPNOOTOoVVTOL Yoo TNV €mOuevn emavainym. H epoappoyn tov alyopiBupov
ovveyiletar émg 6tov extedecel évag péylotog apBuds emovolnyewny 1 emitevydet
éva. HEYIOTO TOGOOTO  OUETAPANTOV  €lKOvooTOlXEimv UeTad 600  JladoyIKMV
emavoAnyewv. ‘Etol, ot ovykekpyévn pébodo mpémel va opiotel o apBudg tov
KAGGE®Y, 0 HEYIOTOG apBUOC ETOVOAWE®MY Kol TO TO600TO cVYKAong (cuvhmg
95%).

H péBodog avtn glvarl oyetikd ypnyopn Kot EMTPETEL GTO YPNOTN v AAPet pio
OVTIKEWEVIKT] E€IKOVA TOV KUPLOV QOCHOTIKOV TOToV 1 dtapoporomcemy. Bdoet

OLTAOV TOV OTOTEAEGUATOV UTopel va akoAlovOncet 1 emPAendpuevn TaSvounon.

7.2  Avdivon amoTerecpuaTOV

7.2.1 Yopoxiwozikny {wvomoinon — Zaves WLGE

Onwg mpoavaeépOnke, oe OAa ta fpata e pebodoroyiag, 0 TPocdOPIGUAG
tov (ovov yivetar pe ™ ypnon epapyikng emPrendpevng tastvounong. Apykd,
TPOcdIOPIGTNKE 1 VIPOKAOTIKY cuVicT®OGa TG Lowvomoinong, ot Ldveg WLGE. Tha
TOV TPOcOopopd v Covav ypnowwonomdnkav o Al ko o VHI. O ydptng
KMpoatikng Enpotmrog taStvoundnke pe Baomn tig tipég Kou tig kKAdoelg tov Al, dnwg

avtég opilovran otov Ilivaxa 5.2. Ta aroteAécpato tapovcsidlovion otnyv ewova 7.1.
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0S10 20 30 40
k1m

Kotyyopio Kiipetog
] Mo data Hyifnpo

-
s — o
3 vovrpo —

Awpoie Enpd

Ewova 7.1: Khpatikr Enpdtra oto vdotkd dpépiopa g Oeccariog, yio tnv
voporoykn mepiodo 1981-2001.

AxoAlovOnoe n efayoyn TOL YOAPTN NG YEWPYIKNG Enpacioc, O 0moiog
e&NyOnke Pacel TG cLYVOTNTOG ETAVELPAVIONS TOV GVUPRAVIOV ENpociog, OT®S avTd
opiovtar amd T1g Katnyopieg tov VHI. 'Etol Aowmdv, agod £ytve mn Ogpatikn
tavounon tov unviciov sikovov VHI sopeova pe tic katnyopieg tov Iivaka 5.3.,
avdAoyo HE TN CLYVOTNTA EMAVELEAVIONS TV cvuPdaviov Enpociog, e&nydnke o
XAPTNG NG YEWPYIKNG Enpaciag Yo v voporoyiky mepiodo 1981-2001. [pémer va
avaeepBel O6TL Katd v eEaywyn TOV cvyvottev, ce Kabe koartnyopia Enpoaciog
000nKe drapopeTikd €101kO Papoc. H kApdkwon twv e101Kdv Bapwv oV ovoloyik).
O yéptmg ¢ vewpyukns Enpacioag oto vootwkd dapeépicpo g Oeccariog

angikoviletat oty gikdva 7.2.
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0510 20 30 40
O

Kotyyopio I'eopnxis Enpociog

[ Mo data [ Mecpie tnpasia
0 Kosshov tnpocie. [ Lewele tnpooie
] Hnetnpeole N Axpoin Enpucic

Ewova 7.2: Teopywn Enpacia 610 voatiKd dapépicpa g Osocoriog, pe fdon
cuxvoTNTa  EmavERPAVIoNg oupPdaviov  Enpaciog TNV VOPOAOYIKN
nepiodo 1981-2001.

Aol e&nybnoav o yapg KMUATIKNG ENpoOTNTaG KOl YEMPYIKNG ENpaciog yio
mv vo e&étaom mepiodo, mposdopicTnKav Ot LIPOKMUATIKES LOVES TOV VAATIKOD
dwpepiopatog g Ogocorag. To yevikd mpdtumo mov  mpoteivetanr Ko
ypnoorombnke katd v tagwvounocn, oniadn n avietoryio twv Lovov WLGE pe
T1g kotnyopieg Tov Al ko tov VHI, mapovcialetar otov Ilivaxa 7.1. Mg Bdon Tig
avtiototyieg tov IMivaka 7.1 kat ) ypnon maporinieninedng Oepatikng tagvounong,

npocdopictnray ot {dveg WLGE. Ot {dveg amewcovilovtal oty gwova 7.3.
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Mivaxkag 7.1: Xopaxmpiopds tov (ovov WLGE avdioyo pe v katnyopio
YEWPYIKNG ENpaciog kot KMUOTIKNG EnpdtnTag.

Katnyopia yeopyumig Katyopia Enpétntog Zovn WLGE
Enpoaociog KAlpoTog
KabBorov Enpacia Yypd KotdAnin
"Youypo
"Hma Enpacia Huiénpo Optaxn
Métpia Enpacia
Apugia Enpoacio Enpo AKATOAANAN
Axpaio Enpacio Axpaid Enpo
ZONEY WLGE
(1981-2001)

2RUCCY AS0UCD B0a0Uc 320400 ERIEES) UG ABUCCD HLALCE + A0 | FCauc
A4 Al
4140200 44410000
EREIE NN EE Xl ReN]
4120000 A4E00070
4410000 44 N0
A4 A IUC)
4580020 4380000
AAHAI 45HIEN ]
4370020 4370000
A4EAC00N ARGNC00
LRt AT RN
45340000 43410000
EXriksNl] d 43EA ]
43200700 A3E00070
4310000 43 1NC00
4oy 45UC)

Pl H ] 2aIN00 ACOINC: 220 24000 RENCOD IBAGCRD LOENIGE 220000 4400000

esalo 1:1250000 scalo
Kilarratzr: PArinrs
[7H] [ RO i
Eomyropizg Zovay
[ Nodue ] Opwt
[ Rozsinin HI Avxocidomin

Ewova 7.3: Zoveg WLGE tov vdatucod dwpepiopatog g Ococoriog.
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H {dvn otV omoia to kAipa givatl vypd N DOUVYPO Kot 1 GUYVOTNTO EUPAVIONG
™G Yempykng Enpociag elvar younAn, yopoktnpiletor ¢ «KATAAANAN» Kol Oev
veioTovtal onuovTikoi meplopiopol 6cov aeopd otn dwbeoipudtTo Tov VOUTOG.
Avtifeta, otV «okaTIAANAN» {OVN VTAPYOLV GNUAVTIKOL TEPLOPICUOL TOL deV
EMTPEMOVY TNV AVATTUEN KOAMEPYEUDV. XTNV «OPLOKT», LILAPYOLV TEPLOPIGUOL, Ot
omoiol opeidovtal 1660 6to OTL TO KAipo o€ avtv ™ {®vn elvar nuiEnpo, 660 Kot
OTNV EMOVEUQPAVIOT] TNG YEOPYIKNG ENpaciag, Kuplwg Nmag 1 HETPLOG Evtaong. X’
avtég Tig Coveg N emtuyia piog KoAMEpyelag eaptdtol amd TIG AMULTOELS TG OF
vepd Kol TNV KATovoun TV Bpoyontdcewv Katd ) fAactikn tepiodo.

Amd v ewdva 7.3, givarl epepovég 0Tt Kapio meployr ot Osocalrio dev eivat
OKOTOAANAN Yo TNV KOAAEPYEWD QUTMOV, O0COV aPopd ot ddecuoTnTa VOUTOG.
Ocov apopd omnv «oprakn» v, pio KoAMEPYe Le VYNAES ATOUTNOELS GE vePO,
umopet va kaAlepynOet epodcov 1 dpdevon givarl otkovopikd epiktr. Emmiéov, oty
nepinmton  ENpikov  KaAMEPYEIWWV  amouteiton  EAEYXOG TNG  KOTOVOUNG  T®V
Bpoyomtdcewv Katd ™ PAacTIKN TEPIOdO Kot TNG EMAPKELNG avTdV. TELOC, TPEMEL VaL
avagepBel OTL axdpa Kol TNV «KATOAANAN» (dvr, ot vopoPopes KaAMEPYELES
mBavov vo. amontodV GUUTANP®UOTIKY Gpdgvon, N TocoOTTO TG omoiag e€apTdton

Kot TOAL 0T TNV KOTOVOUT TOV BPoYonTOcemy KoTd T PAOCTIKY TEPI0J0.

71.2.2  [Tevikn ayporxlipotixy {wvomoinon

210 otddlo NG YEVIKNG aypokApatikhg Cwvomoinong mpocdiopilovtal ot
Lovee aepopov mopaymyns. ' tov mpoodopicpd tov (ovav avtdv  eival
aropaitnn N xpron tov DEM, kaBd¢ kot Tov ymeronompévou £8a.poroykon yapt.
Opwg, 1 TAnpoeopia mov eumeptéyetal oto 600 aveaTépm VdPadpa, TpEnel TPOTU Vo
HETOQPOCTEL O AyPOKAMUOTIKA onuavtikn zminpogopia. I avtd to Adyo, 1
VYOUETPIKY], KMOMUETPIKN KOl E0APOAOYIKT TANpoYopia Taivopeital € KAAGELS TOL
TAPOLGLALOVY AYPOVOLLKO EVOLOPEPOV.

‘Etot Aowmdv, amd to yneokd poviého avayiveov, eényncav dvo Bepatikol
xaptes. 'Evag mov epmepiéyet t1g vwopetpikég (MVES TOL VOATIKOV SIOUEPIGHOTOC TNG
®eoocoMMag, Kol évag mov katnyoplomotel T KAioewe. Ocov agopd 6to LYOUETPO,
onpovpyndnkav tpeg Loveg. H mpdn dvn, pe vyouetpo yopnidtepo amd 600 m,
oprofetel T1g KaAMepyodueveg meproyés. H devtepn {ovn Eexvd and ta 600 m ko

eOavel émg ta 900 M, kat agopd oe Kamoleg devopddelg KaAAEpyeleg (.. UNALES,
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KOOTOVIEG) Kol un Tpomkég kaAMépyeieg (m.y. ounpd). Télog, m tpitn (dvn
avantocoetol wive arnd o 900 m kat givar 1 {dvn mov dev gival KatdAAnAn yo v
avamtuln KoAlepyeldv. O yapINg TOV LYOUETPIKOV (OVAOV TOpovctaleTal otV

swova 7.4.

0510 20 30 40Km
I N

ZOVES KULMEPTELOY NE fA.GN) TO VWOpETPO

Dheg oL . .
- e hbpyess - M tpomkas kahddpyaiac

T

KOLA LSV ELL

Ewova 7.4: Zoveg KoAMEPYELDOV HE BACT TO DYOUETPO, GTO VOATIKO SIOUEPIGHLO TNG

Oeccariag.

H xomyoplomoinon g khong tov &ddeovg, oyetiletor AQueca HE TIG
vempywég TpakTikeés. Oco avtn awEdvertal, o1 YemPyKEG TPOKTIKES TOL eQapprolovtol
TPEMEL VO VITOKEWVTAL GE GLYKEKPLUEVOVS KOVOVESG, OTMG Yo TOPAOELYIO. OTOPLYN
Babetag apoong M dpoong oe Oevbuvon kdbetn pe ovt) tev wobymv. Emiong,
ocovnbwg pe v avénon g KAlong Tov £dAQOLg TapaTnpeital Kol UEI®ON TG

napoyoykoémrag. Apywd, n kion yopiotmke ava 3%, Snuovpydviag mEVTE
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KAdoeg: 0-3%, 3-6%, 6-9%, 9-12%, kot vymAdtepn ond 12%. ‘Emetta, or KAdoEg
ta&woundnkav oe tpeg Loveg. H mpdm {ovn eivol KatdAANAn yioo KoOAAEPYELD Kot
éxel kMoelc 0 — 6%. H devtepn (ovn, pe khiocelg and 6 €wg 12%, vmokertan og
nepopopovc. H tpitn Covn, pe tpég whicewv vynidtepeg tov 12%, eivon
aKoTdAAAN Yo apotpaieg kaAlépysies. O tagwvounuévog xapmg tov kAMoewv

anewoviletal oty ekdéva 7.5.

s Khien (%)
] 0-6%
B 5129
-

0510 20 30 40Km
N .

Ewova 7.5: Kamyopieg {ovodv tov voatikov dwapepiopatog g Occcariag, pe faon

™V KAioM TOL £3GPOVG,.

Onwg mpoavaeépOnke, ot meproyés ne KAlon and 6 émg 12%, vrdkewvtol og
TEPLOPIGHOVS. AVTO OMPOIVEL OTL Y10 TNV AVATTLEN AYPOTIKAOV dPACTNPLOTHTOV TOV
aQOPOvV OTNV KOAMEPYELL PUTMOV GE OVTEG TIG TEPLOYES, lval amapaitntn N xpPNon
KOTAAANA®V YEOPYIKOV TPOKTIKOV. TETO1EC TPOKTIKEG €ivon 1 dpoom og devhuvon
TAPAAANAT LE VTN TOV 160VYOV Kot 1 amo@uyn Pabeidg dpoong yio ) peimon g
daPpmong, M xPNoN KATIAANA®Y OPIEVLTIKAOV TEYVIKAV Y10l TN HEIDOT TOV OTOAEIDV
vepovy e€antiog TG amoppons Kot TG EKmAveng Bpentik®dv amd to £60.pog, Kabdg Kot

1N opBoroyikn ypNon MITACUATOV Y10 TNV OTOPLYY| LETAPOPAS TOVG OTO KOTAVTY.
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Oocov apopd oty tavounon tov £30pmv, £yve pe Baon v KataAAnAdtnta
AUTAOV YL YEOPYIKN Y¥PNom Kol v gvaistncioa tovg ommv gpnupomnoinon. Onwg
Stapaivetol amd ToV 60POAOYIKO YAPTN TOL VOUTIKOV dtapepiopatog g Oscoaiiag,
ol KOpleg Katnyopiec edapav sivar entd. Avtég sivar ot Bpdyot (Rock outcrops), ta
Leptosols, Regosols, Cambisols, Fluvisols, Vertisols kot ta Luvisols. Ot kdptot avtoi
TOTOL €£30PAOV O1ALPOPOTOIOVVTOL, KOl AVAAOYd LE TNV KOPLOL KOl TIG GUVUTTAPYOVGES
TUTTOAOYIKEG HOVAOES SLOUOPPDOVOVTOL KOl TO YOPOKINPIOTIKA TOLG. AVOALTIKE, Ot
KOPlEG Kol JeLTEPEVOVGEG TLMOAOYIKEG LOVAOEG vl KAAGT €dA(QOLS divovial GTo
Hopapmpua II. Ztov [Mivaka 7.2 mapovoidloviar ot THTOL 30OV GE GYECT UE TV
EMKIVOLVOTNTA EPNUOTOINCNG KL TNV AEWPOPO aypovoutky xpnon katd I'dcoyiov
(2004). To eddon tavoundnkav Pdoelt avtdv TOV V0 YapaktploTtikdv. Ot
avtiotoryio petald Tov KAAGE®V Kol TV TOTOV £60¢povg Ttapovstdletat otov [Tivaka
7.2. Zmv gwova 7.6 mapovcstalovtat ot aelpOpeg YPNOELG GTO VOATIKO SIOUEPIGUO TNG

®eccariag, pe Baon tov TOTO £6dPOoVC.

IMivaxag 7.2: Ta&vopnon tov £d0QikdV Hovadwv pe Baon v asupdpo ypnon kot

TNV EMKIVOLVOTNTA Y10 EPMULOTOINOM).

Agupopog Emuavouvvotnta Tomor Edagovc™
K\daon o yPOVOLIKY) Epnponoinong
xpiion
Aypa dovon, Rock outcrops, Leptosols,
AxatdAAnia. Adooc, IToAD vy, Regosols (yaunin),
Yo, YE®pyio Eleyyouevn Yynan Cambisols (uétpro-
Booxmon XopmAn)
KatdAinia yio Eheyyopevn Regosols (uétpa ),
eAeyYOUEVT yewpyio Kot Métpua Cambisols (uétpro-vynin,
yewpyia, Booknon, Adoog VYNAN),
Luvisols (uétpuar)
KatdAnia yio ['ewpyio Xopmin Fluvisols, Vertisols,
yewpyia. Luvisols (vynin)
(TTpooapuoopévo kotd INdooyrov, 2004).
* Evtog g mapevBEcemg avaypleeTal 1) TodTnTo TV E00PM®V.
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|

.
P
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Asipopog yp1)on) POGEL TOV L3UPIKOV JUPUKTIPLETIKOV

[ Teopria [ Erevydusm veapyin

B Koo veopyua) xprion

Ewova 7.6: Asipdpog ypnon 6to voatikd douépicpa e Oeoocariag, pe Pdon tov

TOTO €£3APOVG,.

O cvvdvaouds avtodv TV TaEvounuévey yoptov (skoveg 7.4 — 7.6) pe Tig
Covec WLGE, oonynoe otov mpocdiopiopd twv {ovov agipdpov moapaywyns. To
TPOTLIO oL  aKoAoLONONKe KoTd TNV emPAenduevn tagwounon ovoAvETOL
mopokdto. Ot meployés Omov gpeaviletal omoladNToTeE Omd TIG KOKOTAAANAES» Ko
TEPLOPIOTIKEG KAAGES yopaktnpilovar g «un aepdpeg». Ot gvdoldueces kAAoeLg
opilovv v «oplaK» 1 «aewpdpo vd meploptopovs» {mvn. Télog, ot «kaTaAANAeC»
Kot yopic TePLopto ot KAAGELS, opilovv Tig LOVEG €OEIPOPOVL TAPAYWDYNGY.

Emedn, n xoammyopromoinon t@v KAICE®V VTOKEITOL KUPIMG OTIG YEWPYIKES
TPOKTIKEG OV YPNGLLOTOOVVTOL, ONovpyHinkay oV0 YAPTES OMEKOVIONG TV
Lovov aglpdpov ToPpaAy®YNS. XTOV TPAOTO XAPTH, 0 0Toiog amewkovileTal otV KOV

7.7, n xAlon o AouPdveror vmoyn kKoatd v tafvounon tov (ovov, oAl
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nopotifetor pe oklaypdenon, katnyoptomomuévn ovd 3%. Me avtdv tov TpoMO,
EMUTPENEL TOV YopokTNPlopd piag meployng pe kAion vyniotepn amd 6% ¢
«OEUPOPOV TOPUY®YNS», PACEL TOV YE®PYIKOV TPOKTIKOV TOL €PopuoOlovion oe
avtv. Emiong, copPdrer ot onovpyio piog mpdng €vOelENg OYETIKA UE TNV
TAPOYOYIKOTNTA KAOE TEPLOYNG, EPOCOV N TAPAYOYIKOTNTA TElvEL Vo @Bgivel pe v
avénon g KAiong tov €dAPOVS, Yoo AOYOLG TOL aVOEEPONKAV GE TPONYOVUEVO
KEPAAO10. ZTO d€VTEPO YAPTN, 0 0mOiog TapovcldleTon oty eKdva 7.8, | KAion €yxel
INeBel voOYN pe PAon TV KATYoplomoinon g £1KOVAG 7.5 Kol TV EPUNVEUDY TOV
d0ONKaV  TPONYOVUEV®G OTI)  GULYKEKPIUEVT]  TOEWVOUNGON. XTN  GLVEXEW  TNG
uebodoroylag,  ypnowomombnkov ot (®VEC  OEWPOPOL  TWOPAYMOYNS, OV
mopovoalovtal oty ewova 7.8, dote va Anebel vmoOyn 1 Kornyoplomoinom

oOUPOVO e TNV KAIGN ToL €04POoVS oTa endeva otddta TG pebodoroyiog.
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Ewova 7.7: Zoveg ae1pOpov mopaymyns Kot KAIoT €069ovs 6To VOATIKO SOULEPICLLOL

g Oeocoriag.
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ZONEZ AET®OPOY TMAPATQTHE
(1981-2001)
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Ewova 7.8: Zdveg 0€1pOpOov TOpUy®YNS LE EVOOUOTOUEVN TNV KAoN TOVL €36(POVS

TOV VOATIKOV drapepiopaTog TS OecGaAinG.

7.2.3  Opiouog {wvav oitov kar faufarog

210 OTAO0 NG €0KNG aypokAMpatikng Cwvomoinong mpoodiopilovior ot
KaAMepynTikég Cmveg Tov Poapfakiod kol Tov ottaplov. [ tov opopd tov (ovov
xpnoonotovvtor 6vo aypokipatikol dgikteg, ot GDD ko n Ry.

Ooov apopd atovg GDD, e€nybnke o pécog 6pog TV TIHMY TOL deiKTN Yo To
elkoot vo e€étaom £, Yo kdbe koAMépyewa. 'Enetta, kabe ewcova ta&ivopundnke pe
Baon 1o kprmpto 6t N péom tun twv GDD, tov glkoot etdv elvar vyniotepn and to

dBpoopo Twv Beppopovadmy, mov amorteitonl Yoo TNV TANPN ovamtuén ¢ KAOe

177

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 15:04:01 EEST - 3.147.82.236



Anoteléouoto kal ovlnnon

kaAMépyeong. Kotd oavtov tov 1pomo, mpocdiopiotnkov ot meEPOyES, OmMov 1
Oepupokpacio dev amotedel TEPOPIOTIKO TOPAYOVTO Yoo TNV KOAAEPYEWL TOL
BappBoakiod kot tov orapod. To omoteAéopoTo Yoo TIC OVO  KOAAEPYEIEG
noapovotdlovtol otig gwkoveg 7.9 kan 7.10, avtictora. H tetpayoviepévn (blocky)
OmEKOVION OPEIAETOL OTN YOUNAT XWOPIKT SOKPLTIKY KOVOTNTO TOV d0PVOOPIKDV

gucovov (8x8 km?).

Zevvn Koddaépyawog

[ Boppi
B -cocihinin

0510 20 30 40Km
I

Ewova 7.9: Zovn kadMépyelag tov PopPaxiov 610 VOOTIKO  SIOUEPIOUO  TNG

Oeocoaliog, Bacet tov GDD.

IMa v evoopdtoon e R, ot pebodoroyia, vworoyiotnKay ot HEGES TIUES
™mg, Yo KaBe pnva g vd e€étaom ypovooelpds. 'Etot, dnuovpyndnkov 12 ydpteg
™G Rpy, évag yuo kdOe punva, ot omoiot amewkoviCovv ™ péon T g Yo Kabe pnqva
Koty OAn T xpovocelpd dedopévav. Evoektikd, ot péoeg tipég e Ry g meptddov

1981-2001 ywa to unva Mdio, mapovsidloviot oty gikova 7.11.
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Zaven Eoldadpyanog
[ ] Twedpe
B :cocchimin

0510 20 30 40Km

Ewova 7.10: Zovn KoAMEPYEWDNS TOVL GLTOPIOV GTO  LOATIKO SIUEPICUO  TNG

Oeocoliog, Bacel tov GDD.

Onwc mpoavapépOnke, N e€icmon vroloyiopov g Asvkdystog (o) toyvet yia
KMoeig emeaveiog 11-12% (Saunders, 1990). ‘Etot, yoo v omo@uyn c@aApdtov
omv Ry e€outiag AavOBaopuévng extipmong g AEukayelng, ot TWEG GE MEPLOYES LE
KAion €ddpovg vynAdTepn T0L 12% dev mpémetr var AneBHovv vroym. Ouwe, ot {odveg
OELPOPOV TTAPAYMYNG, €5 OpIoUOD amoKAElOVY TEPLOYES e KAIoN €0dpovg LYNAOTEP
tov 12%. Emiong, n mepautépm avdivomn yio ToV TPOGOOPIcUO TV ayPOKALOTIKOV
Lovav Tov 800 KOAMEPYELDY, 0VTOG 1| AAA®G, Tteplopiletat VIO aVTOV TOV (OVOV.
‘Etot Aowmdv, ot Tég €viog G un aewpdpov (OVNg omopovadnkov Kot dev
emoednoav vtoymn. ‘Enetta, onpovpyndnkay ot yaptes KAMPATIK®OV TH®V ™S Ry yia
Kké0e kaAAiépyela. Ta oTaTIOTIKA GTOVKElD TOV YOPTOV TNG HEoNS unviaiog Ry yio tv
vrd e&étaon mepldoo, yio to PapPaxt kol o orrdpt, divovror otovg Ilivakeg 7.3 kot
7.4, avtiotoyya. Ot vnd e&étaon pnveg opilovtar amnd 1 PAactiky mepiodo TV

KOAALEPYELDV.
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MMivaxag 7.3: Tleptypapikd GTATIOTIKG GTOLXEIN TOV KALOTIK®OV XOPTOV TNG UNVIOLOG

Rn (Mjoule m? d™) yu tnv kodhépyewa PapBakiod.

Mnvag Xratiotikn Hoapdbperpog
EAdyoto Méyioto Méoog 6pog Tomn
amdKAon
Ampilog 4,76 9,78 6,49 0,96
Mduog 3,76 13,97 9,64 1,36
Tovviog 9,49 18,62 12,62 2,02
TovAtoc 10,08 19,18 13,52 1,34
Avyovotog 8,71 16,61 12,01 1,10
YentéuPprog 416 11,71 6,79 1,19
Oxtopprog 1,72 7,15 3,31 1,02

IMivaxag 7.4: Tleptypoapikd GTOTIOTIKO GTOXELD TOV KAUOTIKAOV YOPTOV TNG UNVIoiog

Rn (Mjoule m?2 d™) yw tv keddiépyela ortapov.

Mnvog Yratiotikn [Hapdbperpog
EAdyoto Méyioto Mécog 6pog Tomn
amOKAIoN
Noéupprog 0,54 3,11 1,33 0,49
Agxéppprog 0,46 3,79 0,95 0,27
Iavovdprog 0,36 3,79 0,76 0,25
Defpovdprog 0,66 2,87 1,38 0,43
Méprtiog 2,49 6,69 3,89 0,74
Ampiliog 4,76 9,78 6,50 0,93
Mauog 7,24 13,97 9,69 1,36
Tovviog 9,49 18,62 12,72 2,08
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Ewova 7.11: Xdptg g péong unviaiog xabopng aktvoforiog tov Maiov oto
VOUTIKO Sopépicpa TG Oescaring, ¢ UECOG OPOG TWV TYLOV TOL

Moaiiov, yo v mepiodo 1981-2001.

[Mopatnpdvtag T YOPOXPOVIKY OOKLUOVET TOV TW®OV ™S R,y yuo T1g dvo
KOAMEPYELEG, AMOPPEEL OTL GE KOVEVAY A0 TOVG UNVES TG PAAGTIKNG TEPLOSOV TOVG,
N kobapn akTvoPforio Oev amoTeAEl TEPLOPIOTIKO TOPAYOVTO YLOL TNV OVATTVEN TOV
KaAlepyeumv. Ot TYWEG apopovV OTIG KAUATIKEG Héceg unviaies Tég g Ry, 0mmg
avthy vroloyiletan pe ™ ypnon g &&icwong (5.7). Ocov apopd ot YOPIKN
dwpoporoinon Tov Twov g RN, otig {dveg aeipdpov Tapay®yng TOv LOUTIKOV
dwpepiopatog g Oeocariag, otic eikoveg 7.12 ko 7.13 mapabétovior ot yapTeg

KMUOTIKOV TILOV TNG TOPAUETPOL Y10 TO GLTAPL Kot To Papfakt, aviictorya.
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Ewova 7.12: Xapteg KAUATIKOV TLOV TNG unviaiog kaboapng aktivofolriog yio Tovg
unveg  NoéuPpio (a) éog Iodvio (n), g meprodov 1981-2001, otig
Ldveg 0EIPOPOL TOPAYMYNS TOV GLTAPLOD TOV VAOTIKOD SOUEPIGUATOG

g Oeocoiiag.
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Ewova 7.13: Xdpteg KMUOTIKOV TGV TG pnviciog kabapng axtivofoAing yio Tovg
uveg Azmpiho (o) éog OxtodBpro (M), g mepodov 1981-2001, otig
Covee  aepopov  mapaymyns Tov  PapPoxiod  Tov  VIATIKOV

dwpepiopatoc g Oeccaiiog.
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‘Etot Aowmdv, Yo 1oV TPOCIOPIGUO TV EBKAOV OYPOKAUATIKOV (oVOV,
ouvovalovtar ot {oveg aelpopov mapaymyng e tig Coveg tov GDD yia tig 600
KoAALEpyYElEG. Me autdv ToV TpOTO, €lodyeTon Ko 1 Oeprokpocio wg mopdyovtag yio
TOV OPIGUO TO®V KATAAANA®V TEPLOYDV KOAMEPYELNG TOV PapPakiod Kot Tov G1Taplov.
To mpoétvmo g emPrenduevng tosvopmong eivar amko. Ilepoyég Omov ot
KOAAEPYELEG 08 GLUTANP®VOVY TO GOfpolcpHa TV Beppopovadmy Tov amatteital Yo
™V TP avantuén kot TV oAoKANp®on TS PAAGTIKNAG TOVS TEPLHOOV, KpivovTon MG
axatdAAniec. Ot (oves agpdpov mopaymyns, Omov mn Oepuokpacio dev omoteAet
TEPLOPIOTIKO TOPAYOVTA, OTOTEAOVV TNV TAEOV KOTAAANAN (VN KOAMEPYELNG, EVD OL
avtiotoryeg oplaxes Coveg yopaxtnpilovion o¢ «oplakéc». Xtig ewoveg 7.14 ko 7.15,
anewoviCovtal ot aypokAMpotikég Loveg Tov PapPaKiov Kot Tov 61Taplov, aviicToyd,

67O VOATIKO dlapEPIoUa TG Oeooariog.
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ATPOKAIMATIKH ZQNH BAMBAKOZXL
(1981-2001)
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Ewova 7.14: Aypoxipatiky (ovn g KoAAépyelag Poppoxiod oto vdoTIKd
dwpépopa g Oecoariag, yio v mepiodo 1981-2001.
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ATPORAIMATIKH ZQNH ZITOY
(1981-2001)
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Ewova 7.15: Aypoxipatikr; {ovn G KOAAEPYElng o1taplod  6T0  LOOTIKO

dwpépopa g Oeccariag, yio v mepiodo 1981-2001.

Y115 oprakéc Laveg, mpEmeL va yivel AeYY0G TV EMKPATOVGHOV GLVONKOV
katd 1t Proctikn mepiodo. Ot tHmol TV €daP®V dgv €ivol amayopeLTIKOL Yo
veopywn ypnion (Ilivakag 7.2), evd ol TEPLOPIGUOL TOV ATOPPEOVY OO TOVG
€00PIKOVG GYNUATICUOVS Kol TIC KAMGOELS, cuvdéovTal Gues LE TIC €QUPUOLOUEVEG
Yempykég TPakTIKES. Emopévac, 1 cuvictdoo mov Tpénet va eEETOGTEL Yio TOV EAEYYO
TOV 0plak®V {ovoV gival 1 VOATIKY).

To Bappaxt kodhepysiton katd v eapwvny mepiodo. Eivar pion vdpofopa
KaAMEPYEWD, M omoio amoutel Gpdevon kotd T Oepvn mepiodo. XNV KOTAAANAN
Covn, mBoavov vo amonteiTol GLUTANPOUATIKY APOEVOT), YEYOVOS OV €EAPTATOL OO

TG EMKPATOVGES KOPKEG GLVONKeS. XNV oprok {dvn, 1 dpdevon elvar amapaitnrn.
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Omnov, Lowdv, avtn givol OKOVOUIKA €QKTY, TO PBappdkt propei va kaAlepynbei o
EUTOPIKO EMITEDO.

To owdpt amoterel yewepvn, ENpiKY KaAMépyela. Xto nuiEnpa kot Enpd
KAMpoto amonteiton ELeYX0G TG KOTAVOUNG TOV BpoYonTdce®V Katd T PAOGTIKY TOV
nepiodo, £T61 MOTE VAL SIEVKPIVIGTEL £V 1] KAAMEPYELL TOL gival duvartr). ZTNV OPLOKN
{ovn KaAMEPYELOS TOL Gitov, TO KAlpa givon kvupimg nuiEnpo. ' v gvpeon g
KATOAANAOTNTOG TG KOAAMEPYELOG EVTOG LTINS TNG LAOVNG £yve EAEYYOG TOV TILDV TOV
Al avd Praoctiky mepiodo. O Al €€ opiopod, katadvkvelel v emdpkeln TV
Bpoyontdoewv, dote vo KOAEOoOV ot avdykes oe vepd piog KoOAMEPYEWG. XTO
oynpo 7.4 mtapovcidlovion ot HEGES TIHES TOL OgikTn 6TV oplokn v, avd PAAGTIKN
mePlodo TV Vo efétacm €TV, evd omnv ewovo 7.16 amewovileton m yopkn
Katovoun Tev TiHav tov Al, ®g 0 pécog 6pog dAmv TV PAactik®v meptodmv. Ommg
dwpaiveTar T06o and T0 oynue 7.4, 6co Kot amd v ewova 7.16, n KaAépyela Tov
orTaplov etvan dvvatn kot oty oprakn {dvn, OGOV avTH KOTA TN PAACTIKY TEPI0d0

yopaxtnpileTon KMUATIKE ¢ VYPY|.
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BAaoTikn MNMepiodog

Xyqpae 7.4 Tywég tov deiktn Enpotntag avd PAACTIKY TEPI0d0 TG KOAAEPYELLS TOV

oLTaplov, MG LEGOG OPOG TV TILAV TNG OPLoKNG LAVNG.

Me Baon Aomdv 10 ovoTtépm, Ol aypokKApoTKéS (dveg ywu Tig 000

KAAMEPYELEG SLOLOPOOVOVTAL OG EENG:
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o Zovn oitov kot PapPoxos. Ot meproyéc evtog avtg g Covng elvan
KATOAANAEG Yoo TNV KoAMEpyeld Tov ottaptod Kot tov PapPakiov. To
Bappdxt wg gapvny Ko vOPOPOpa KOAMEPYELD OMALTEL GUUTANPMOUATIKY
apdevon, Tov e&apTaTol Ao TIC EMKPATOVCEG KOUPIKES GUVONKEC.

e Znvn citov-oplakn BapPorog. Ztn {dvn avt 1 KAAMEPYELD TOV GLTAPLOV
elvarl epikt. T v keAAépyelo Tov Boappakiov aroatteitor dpdevon Kot
dpa M KoAAépyeld tov givan dvvatn €poOcov 1 Gpdevon gival OIKOVOUIKA
EQIKTN.

o Zmvn oprokn Bappakoc.

o Z®OVN aKATAAANAN Y10 KOAALEPYELQL.

Ot aypoxkApoticég Coveg Tmv dV0 KOAMEPYEIDV ametcovilovtot otny ekdva 7.17.

0510 20 30 40
N

Kotnyyopio AI

B C Enes
C Vevvpo B oo Enpd
[ Huitnpeo

Ewova 7.16: Xdaptg Al oty oplaxn {ovn oitov, 610 vOATIKO SWOUEPIGHO TNG

®eocaiiag, yia Tig PAacTikég mepiodovg 1981-2001.
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ATPOKAIMATIKEL ZQNEL
LTO YAATIKO ATAMEPIEMA THE @EZZAATAL
(1981-2001)
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Ewova 7.17: Aypoxiipatikéc (dveg oitov-Bappfoakog 6to voaTiKO SUUEPIOUO TNG

Oeocaliag, yio Tnv mepiodo 1981-2001.

71.2.4 Eleyyog twv aypokiiuotik@y (wvmv

O éheyyog TG Tapoy®yKOTNTAG EVTOS TOV 0YPOKAUATIKOV (OVAOV YiveTol 1

TN YPNON OTOTICTIKOV HOVIEA®V eKTiunong mapaymyns. Onmg mpoavaeépOnke, yio

v gbpeom g e€lomwong extipnong g amdooong paprocTnKay 600 peBodoroyikég

npooeyyicelc. H mpdm ypnoponotet tig tipég tov VCI ko 1 dgvtepn 10 GuvoLac o

tov TV T0v VCI kot tov TCl. And ) ypovoocepd tov dedopévov, ta étn 1982-

1996 ypnoyomomnkav yo v avdntuén Tov pnedddmv, evod ta TEGeEPE TEAELTOIN
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xpovia (1997-2000) yuo v a&toAoynon tov orotelecpdtov. H tpoeneepyacio tov
OEJOUEVMV TTOV OOLTEITOL Yo TV EQOPUOYH TV UeBOSOAOYIDV dIVETOL AVOALTIKA
oV mopdypago 5.3 kat £ykertar otV €£ay®yn TOV 6TAOUICUEVOV HECOV OPOV TOV
oV tov deiktov [Ryer kot Ry, e&iomon (5.13)], pe Pdaon v éktaon mov
KOAOTTTOUV 01 KaAMEPYELEs cvuppmva pe to Corine 2001.

Xm ovvéxeln ovoidovior ot dvo peBodoroyieg. Ilpota divoviar to
aroteAéopata g peBodov Pdoel Tov T®V TV Rycr Yo Tic 600 KoAMEPYELEC.
AxoAlovBel M avamTLEN TOL GLVOLAGTIKOD LOVTEAOVL KOl TOV OTOTELECUATOV NG
devtepng pebodoroyiag. Téhog, yiveror 1 agloddynon v dvo pebodoroyidv Kot M
gbpeon ovtng mov odnyel oty akpiPéotepn eKTiUNon TOV amoddGE®V T®V 600
KOAALEPYELDV.

[Ipotapyikd Prpa kot 611G dvo peBodoroyieg amoterel 1 ovdAvom GLGYETIONG
TOV SEKONUEPOV TILADV TV 0V0 SEIKTAOV U TIG TEMKEG ATOdOGELS, Y10 TV E0PECT TOV
KpioH@V deKamuép®V NG PAACTIKNG TTEPLOOOV, TTOV £YOLV EMIOPACT] GTNV TEAIKN
napaymyn. O mivaxkoag cvoyeticewv petabd Tov TH®OV ToV Ryc Kol TV 0moddcemv
nopovotdletoan oto IMapapmua I (ITivaxeg I1.1.5 wor I1.1.6). Xtov Ilivoko 7.5
napoTifevtal To dekonpEPa, Katd To omoio ot otabuicpuévol pécot Opot Tov deiktn
ava TEPLOY KOAMEPYELOG, TOPOLGiacay ToV VYNAGTEPO cuvieleath cvoyétiong (R)
HE TIC TEMKEG amodOGES TV dVO KaAlepyelmv. Omwg dwopaiveTar and to. oTotyEln
tov [Tivoka 7.5, Ta kpicipa dekonqUePO Yoo TNV EKTIUNON NG amddoong, ue Paon tig
Tipég Tov Ryey, glval 1o dgvtepo tov lovAiov ko to dgvtepo Tov Mdiov, Yo TO
Bappdit kot to orTdpt, avtictorya.

Ta xpiowwa dexonuepo ovpmintovv pe 600 TOAD GNUAVTIKA (OIVOAOYLKH
016010 T0 6TAd0 TG GvO1o™MG GTO GLTAPL Kot TO 6TAO10 TG avBopopiag-Kapmopopiog
ot0 Bappdxt. To otddo g dvBong oto ortdpt ovopdletar kot Eeotdyvaoua. To
oTAd10 AVTO AmOTEAEL Ko TV KPLTIKN TTEPi000 TOL PLTOV, KABMG 0 PLOUOS AENGNG
yivetal TOAD €VTovog Kol TO0 QUTO TOPOLGLALEL TIG VYNAOTEPES OVAYKES GE VEPH KO
Opentikég ovoiec. Katd 1o otddro g avBopopiag, 6to PapPdrKt N TEpIEKTIKOTNTA TOV
€04povg og vypacia mpémel va elvar KatdAAnAn. Eniong, n mepiodog avtr| Kaheiton
KPUTIKN. X€ TePINTOOon HOAMOTA TOV 1) EAAEYN VYPOAGING CLUVOLACTEL e TTOAD LYMAES
Oepuokpoocieg (LoatKn Kot Oepuiky KOTOTOVNON), WTOPEL VO TPOKAAEGEL GNUOVTIKNY

{uid otV Kapmopopia.
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MMivaxkag 7.5 Xvvteheotg ovoyétiong petald tov Twov Rye tov kpioyov

deKanuEP®V Yl Tig KaAMEPYELES TOV Papfakiod Kot Tov GlTaplov.

KaAlépyeia Agxonuepo Yvvieleotng ovoyétiong (R)
Bapfdxt 2° TovAiov 0,76 (p=0,001)
ZiTapt 2° Maiov 0,65 (p=0,008)

Ot tpég, Aowmdv, tov kpioov Oskamuépov vy to €t 1982-1996,
xpnooromdnkav yoo v e€aymyn g e&icmong ektipunong Tov anoddcewy. Xta
oynuata 7.5 kot 7.6 amswkovifovtatl ot Ypoeikég TapacTtioelg HeTAd TV TIUOV TOL
Rvcl kol Tov €Molov amodOGE®MY, Ol GUVTEAEGTEG GLOYETIONG KOl Ol YPOUMKES
eflomoelg moahvopounong v to PapPdkt kot o crtdpt, aviictorye. O cLVTEAEGTNG
TPOGIOPIGHOY VITOAOYIoTNKE Yo Sidotnpa gumiotocvvng 95%. H ypappukn eicmon
ToAWOpOUNoNG  emAéyOnke  O10TL  MOPOLGINGE TO  HEYOAVTEPO  GULVIEAECTN|
npocdiopiopov (Draper and Smith, 1981; T{mptliog, 2000, 2002) kot Tnv KeAvTEPN
TPOCAPUOYY] ©TO dedopéva  omd omowdNnmote GAAN  popor (my. ekbeTkn,

TOAVMVOUIKT).

400
350
300 ~
250 ~
200
150
100

y = 4,3859x - 0,6218
R? = 0,567

(p=0,027)

Amo6doon (Kg/strm)

a
o

0 T T T T T T
0 10 20 30 40 50 60 70 80 90

Tiuég RvClI

Yyqna 7.5: E@appoyn g ypopikic tolvdpdunong peta&d tav tipdv Rycy tov 2°°
dexanpépov tov IovAiov kot Twv amoddcewv tov PopPfokiod (1982-

1996), oto vouTIKO Srapépiopa TG Oeccaiog.
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Tyfque 7.6: E@opuoyn g ypoppkig tolvdpounong neta&d tov tipndv Ry tov 2%
dexanpépov tov Maiov kot TV aroddcemv Tov ottaptov (1982-1996),

GTO VOOTIKO SUEPIGHA TS OecGaAiaC.

Me Bdon v npdTN peBOdOAOYIKT TPOGEYYION, Ol EEICMGELS EKTIUNGNG TNG
amodoong yia To BapPdxt kot To crtdpt gival:

Yo, = 4,3859* Ry, ) —0,6218 (7.1)
Yy1 = 2,8624% R,¢, 1,y +104,2 (7.2)

omov, Y1 Ko Ywi elvor 1 ektyunBeioca amddoon e KaAlépyelag tov PapPakiov Kot
T0V ortopoy, avtiotorya, Rycipo) elvar o ctabpicpévog pécog twv tipmv tov VCI
otV mepoyn karhiépyetag tov Papfokiov o 20° dekafuepo tov étovg (2° Toviiov)
Kot Rvciqs) efvar o otobuiopévog pécog tov tpav tov VCI omyv meproyn
KoAMEpyetlog Tov oitaplon to 14° dexaniuepo tov £tovg (2° Maiov).

¥t oevtepn pebodoroyia, N e&lowon g extipmong g mapaywyns e€dystot
HE TN YPNOT TOAAUTANG TOAVOPOUNONG. X€ OUTAV TNV TEPITTOON Ol aveEAPTNTESG
petafAntég elvar Vo, ot TIéEG TV Kpiomv dekanuépwv tov Ryc) kot tov Rre). H
OLOYETION TOV TWOV Tov Ryl pHE TIG TEMKEG amodO0ElS €YEL VTOAOYIOTEL OTNV
nponyovpevn pebodoroyia. ‘Etct, vmoieineton n avdivon otig tpég tov Ry O
Tivakog cLeYETIcE®V PETAED TV TILAOV TOV Rrcl Kot TV amoddcemv mapovstaleton
oto Mopapmuo I (IMivakeg I1.1.7 won I1.1.8). Ztov Ilivaxo 7.6 mapatiBevror ta
Kpiowa dekampepo pe Paon TIC TWEG TOL OgikTn, KOODC Kol Ol GUVTIEAEGTEG

ovoyétong (R) pe tig telikég amoddoelg tov kaAlepyeidv. Ta kpiciuo deKofUeEpa
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Yo TNV EKTiPNON TG amddoong, He Paon Tig Tinég Tov Rrgy, lvan to tpito tov lovAiov

v to BapPdxt kot o Tpito Tov Mdaiov yio To clTdpt.

IMivaxkag 7.6: Zuvteleotg oLoy£TioNg HETOEL TV TWOV Rrel tov kpioyov

deKanUEP®V Yo TIG KaAMEPYELES TOV Papfakiol Kot TOL G1Ttaplov.

KaAlépyela Agxonpuepo Yvvieleotng ovoyétiong (R)
Bappaxt 3° IovAiov 0,53 (p=0,042)
Ztdpt 3° Maiov 0,56 (p=0,031)

Aol vmoloylomnkav To. Kpiowwo OekONUEPO Kol Yo T THES Tov Rrgy,
xpnowonomdnke 1 avdivon moAAATANG ToAVOpOUNONG Yoo TV €EaymYY] TOV
e€lomoemV  ekTiunong g amddoong TV oVo  KoAAepyeldv. Ot aveEaptnteg
petafintég stvor ot TéG TV dekT®@V Rrep Ko Ryer Tov Tpitov kot tov dgvTepov
dekanpépov tov loviiov v To PapPdxt, avtictorya, VO Yo TO GLITAPL TOV TPITOV Kot
TOV 0e0TEPOL dekamuépov Tov Maiov, avrtiotorya. Xtov Ilivaka 7.7 mopovcidlovral
T0. amoteléopato TG avaivone. Toa amoteléopata divovior avoALTIKA KOl GTO
Hapaptpo I ((TTivakeg I1.1.9 ko I1.1.10).

Onog  Opoaivetor omd T  OMOTEAECUOTO TNG  OVOAVONG  TOAANTANG
TaAvOpoOUN NG, N TEMKT amodoom e&aptdrol Katd kOplo A0Yo amd Tig TIES Tov Ryc.
H enidpaon tov tiudv 1ov Ry dev givar otatiotikd onuavtiky (p>0,05), yeyovoc
aVOUEVOUEVO, £POGOV 0 GUVTIEAEGTNG CLGYETIONS TOv Rycy eivar vymAdtepog amd
avtov Tov Rycr. Hop’ dAa avtd, yivetonr EAeyx0g TG EKTIUNTIKNG IKOVOTNTOG TMV

e€10M0EMV TOALATANG TOAVOPOUNGNS Yo TIG 0V0 KAAMEPYLES, Ol Omoies glva:

Yo, =—0,536 +4,379* R ¢, 20 + 0,012 * Ry, 9 (7.3)
Y2 =30,557 +2,955* Ry, 1y +1,625* Ry, 45, (74)

omov, Yz Ko Yy elvor 1 ektyunBeioca amddoon e KaAlépyelag tov PapPakiov Kot
T0V ortaplov, avticToya, Rveieo) Kot Rreiey eivat o otabpisévog pécog tov Tipmv
tov VCI xar tov TCl oty zmepoyfy kaAhépysiog tov Bappokiov, to 20° ko 21°
dexanuepo tov £tovg (2° ko 3° IovAiov), avtictorya, kot Ryciaa) kot Rrcias) €ivar o
otafopévog pécog tv Tiudv tov VCI oty meployn KaAMEPYELNG TOV GLTaplov, TO

14° kon 15° dexanuepo tov £tovg (2° ko 3° Moiov), avtictouya.
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Mivaxog 7.7: Anoteléopata TG avdAvong TOALOTANG ToAvOpOUnong Hetald tov
TUOV Rrel kot Ryc) tov kpioiuomv deKomUEP®V KoL TOV 0T00OGEMY TOV KAAMEPYEIDV

10V Bapfakiov Kot Tov Grtaplov.

Beta | Tvmikd opdaipo B Tomwd cpaipa | t(12) | Eminedo

N=15 (Beta) (B) P
E&aptnuévn petafint): Andédoon BapPakiod

R=,7329 R2= 5371 Adjusted R2=,4600
F(2,12)=6,9631 p<,0098 Std.Error of estimate: 34,394
Intercept -0,563 | 76,210 -0,007 | 0,994
Rrciey* | 0,001 | 0,257 0,012 | 2,039 0,006 | 0,995
Rvcieoy* | 0,731 | 0,257 4,379 | 1,543 2,837 | 0,015

E&aptnuévn petafintr: Anddoon Zitapion

R=,7169 R2= 5140 Adjusted R2=,4300
F(2,12)=6,3466 p<,01317 Std.Error of estimate: 31,480
Intercept 30,557 | 86,799 0,352 | 0,731
Rrciasy* | 0,325 | 0,226 1,625 | 1,131 1,437 10,176
Rvciae* | 0,508 | 0,226 2,955 |1,314 2,249 | 0,044

* Ot TIéG popovV GTOVS GTAOUIGUEVOVG LEGOVG TMV TILADV TV OEIKTMV OTIG

ePLoyEG KaAAEpyelog Tov PapPakiod kot ortaptod o Kpioo dEKAUEPO.

21N ovvéyel, akoAovOnce N extipunon tov anoddcewv yuo ta £t 1997-2000
ue  xpnon tov eélowcewv (7.1) - (7.4) ka1 n a&loldynon T®V anoteEAeoudTOV pe
okomd Vv gvpeomn ¢ pebodoroyiag mov mapéyel TV axpiPEcTEPT eKTiUNOM NG
TeEMKNG  amddoong ovh KoAAépyelo. Xtoxeio avd  pébodo kot KoAMEpyeln
napovotalovioar otovg Ilivokeg 7.8 éwg 7.11. Ztov Ilivaka 7.12 moapovcidlovrtol
OLYKEVIPOTIKA 1 SpOopd, 1 TOCOCTIONN OPOpPd Kot 1) UECT ATOALTY OlpOpPd

LeTAED TV EKTIUNCEMY KOl TOV TPOYHOTIKOV 0TOOOGEWMV.
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IMivaxkag 7.8: Aagopd kot mocootioio Sta@opd peTa&d TOV EKTIUOUEVOV Kol

TPAYUATIKOV OTOOOGEMV Y10, TNV KAAALEPYELD TOL Bappakion, pe ) xprnon Tov Ryc.

Amodoon (Y) Extiunon Anddoon (Yci) Y-Yc1 Y-Yci1
"Etog (kg/strm) (kg/strm) (kg/strm) (%)
1997 292,32 305,43 13,11 4,48
1998 319,63 317,69 -1,94 -0,61
1999 311,94 319,74 7,80 2,50
2000 307,33 309,29 1,96 0,64

IMivaxkag 7.9: Aagopd kot mocootioio Sta@opd peTaEd TOV EKTIUOUEVOV Kol

TPAYUATIKOV OT00OGEMV Yo TNV KaAMEPYELD Tov PapPakiod, pe ) xpnon 1ov Ryc

Kot Rrcy.

Amddoon (Y) Extipunon Anddoon (Ycz) Y-Ye2 Y-Ye2
"Etog (kg/strm) (kg/strm) (kg/strm) (%)
1997 292,32 305,34 13,02 4,45
1998 319,63 317,48 2,14 0,67
1999 311,94 319,59 7,65 245
2000 307,33 300,15 1,82 0,59

Mivaxkag 7.10: Awgpopd Kot mocootioio do@opd HETAE) TOV EKTILOUEVOV KOl

TPAYUATIKOV OTOOOGEMV Y10, TNV KAAALEPYELD TOV GLTOPL0D, HE TN Xp1on Tov Ryc.

Institutional Repository - Library & Information Centre - University of Thessaly
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Amodoon (Y) Extiunon Andédoon (Ywi) Y-Ywi1 Y-Ywi1
"Etog (kg/strm) (kg/strm) (kg/strm) (%)
1997 319,17 331,18 12,01 3,76
1998 315,05 308,61 -6,44 -2,05
1999 250,40 299,06 48,65 19,43
2000 393,52 316,28 -77,24 -19,63
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MMivaxkag 7.11: Awgpopd Kot mocootioio dSoeopd HETAE) TV EKTILOUEVOV KOl

TPOYLOTIKAOV OTOSOCEDV Y10l TNV KAAMEPYELD TOV GLTAPLOV, UE TN YpN o™ Tov Ryc kot

Rrcl.

Amodoon (Y) Extiunon Andédoon (Ywo) Y-Ywo Y-Yw>
"Etog (kg/strm) (kg/strm) (kg/strm) (%)
1997 319,17 316,37 -0,51 -0,16
1998 315,05 308,84 9,41 3,14
1999 250,40 294,01 74,73 34,08
2000 393,52 313,98 -97,32 -23,66

MMivaxkag 7.12: Awgopd Kot mocootioio do@opd HETAE) TOV EKTILOUEVOV KOl

TPOYLOTIKOV 0mod0GE®mV, v KaAAEpYELo Kot LEB0dO EKTIUMONG.

Y-Ye1 | Y-Ye2 | Y-Ye1 | Y-Ye2 | Y-Ywi | Y-Yw2 | Y-Yw1 | Y-Yw2
‘Etog | (kg/strm) |(kg/strm) (%) (%) |(kg/strm)|(kg/strm)| (%) (%)

1997 13,11 13,02 4,48 4,45 12,01 | -0,51 3,76 -0,16

1998 -1,94 -2,14 -0,61 -0,67 -6,44 9,41 -2,05 3,14

1999 7,80 7,65 2,49 2,45 48,65 | 74,73 | 19,43 | 34,08

2000 1,96 1,82 0,63 0,59 | -77,24 | -97,32 | -19,63 | -23,66

MAD*| 6,20 6,16 2,06 2,04 36,09 | 4549 | 11,21 | 15,26

*Mean Absolute Difference (Méon Amoivtn Alopopd)

[Mapammpaovrog ta aroteAéopato TG aEloA0yNoNg TV LeBOd®V elval eppavég
Ot 01 €EI6MOELS TNG AMANG YPOUUUIKNG TOAVIPOUNONG TapEXOVV TTO aKpPn exTipmon
™G EMEPYOUEVNG TTOPAYOYNG KOl GTIG dV0 KOAAEPyeles. O oTabucpuévog HEGOG TOv
TCI d¢ ocvuPdrer dote va Pertiobodv ta amoteAéopata g ektiunong. Mdailorta,
oTNV TEPITTMOT NG KAAMEPYELNG TOV GLTAPLOV EXEL APVNTIKY| EMIOPOGT], 0ONYDOVTOGC
og aHENOT TOV CEAALNTOG LETAED TOV EKTIUNGEMV KOl TOV TPAYUOTIKOV 0T0d0GEDV
oto étn 1999 xor 2000. 'Etoi, emPePfordveror m mopoatipnon ommyv  avdivon
TOAMAATTANG TOAVOPOUNOTG, TOL TPOEPYETAL OO TO YEYOVOG OTL 01 GLVTEAESTEG B Y
TO GLYKEKPIUEVO OEIKTN OEV NTOV OTOTIOTIKO ONUOVTIKOL. XNV Tepimtoon g

KoAMEpYElnG Tov Poapfakiov, ot TEG TG ekTipnomng oe dwpépovy, efoutiog g
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OULOOTNTOG TOV EEICMCGEMV OMANG KOl TOAAATANG TOALVOPOUNONG, AOY® NG oXEOOV
undevikng ocoppetoyns tov Rrer (B=0,012).

Amo OAo Ta aveTEP® dtopaivetor OTL ot KAtdAANAeg e&iomoelg v v
ekTiunon tov anoddcemv tov 600 Kodlepysiwv givor 1 (7.1) ko n (7.2). ‘Etot, yu
ToV  EAEYY0 NG  TOPAYOYIKOTNTOG €VIOG TV aypoKMUOTIKOV — (ovov
YPNOOTOmONKav ot ypappukés e€lomoelg aning taAvdpdunons. Me Baon, Aowmov,
TIG TWES ToV Rycy T kpiotpa dekanpepa, vroAoyiomnkay yio KaOe £€T0¢ 01 amodOcELg
TOV KOAMEPYELDV EVTOG TV aypokAMpatik®v (ovav. Ensita eEnydnoav ol pécot 6pot
TOV TIUAV TOV EKTILOUEVOV OTOOOCEDV OVA EIKOVOCTOL(ELD, Yoo OAN TN YPOVOCELPL.
Ta amoteléopata yio to Papfakt Kot to ortdpt Tapovotdloviol otig sikdveg 7.18 ko

7.19, avtictouyo.

. YITOLMMNHMA
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- : [ zéwm B apporog
Amddoen (lg/stim)
I 0200
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[ A
P 241 - 260
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Ewova 7.18: Méon meployikn extipnon ¢ amddoong tov Poapfokiod oTig
aypokApatikés (oves Pappoxoc ywo v mepiodo 1981-2001, oto

VOOTIKO SlapépIpa TG Oescoiiag.
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Ewova 7.19: Méon mepoyikn ektipnon g omddoong Tov  otaplod  oTnv
aypoxApatiky {ovn oitov yio v mepiodo 1981-2001, oto vdaTKd

dwpépiopa g Oeccariog.

Ta amoteléoparta sivor evBappuviikd. Evtog tov aypokipotikedv (ovav ot
amodOcelg ival VYNAEG, 68 GUYKPIoN TAVTO UE TIG TIUEG TNG TTEPLOYNG UEAETNG. ZTNV
optakn Lovn BapPakog mapatnpeiton peimon TV amrodocew®V, YEYOVOS TOL TGTOMOLEL
TO YOPOUKTNPIGUO TNG G optokT|. Xtov [Tivaka 7.13 divovton ) eAdylotn Kot 1 péylot
TN, KoBdG Kot 0 HEGOG OPOG TV EKTILAOUEVAOV Am0d0GeE®mV ovd MV, 0€ GUYKPIOoT
LE TO OTOTIOTIKA oTolyeion TV omoddcemv ywo to. €t 1981-2000 oto vdartikd

dwpépiopa g Oeccariog.
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Mivaxag 7.13: Zoykpion HETOED TOV TIUOV NG ekTiunfeicns Kol TG TPUYHOTIKNG

amOd00NG.

Extiun0cica Anédoon (kg/strm)

Zovn Bappaxog | Opraxn Zovn Zaovn Zitov

Yratotikn Hapdpetpog Baupakxog
Eléyroto™* 283 190 252
Méyioto™ 377 358 361
Méoog 6poc* 327 253 316

Mpaypatiky Awodoon (kg/strm)

Bappdxt Zhpt

EAGyioto*™* 205 250
Méyioto** 372 367
Méaoog 6poc** 285 315
* Ta otatioTiKd oTOKEIN CUPOPOVV TIG LEGES TILES TNG YPOVOGELPAS avd Covn.
**LTOTIOTIKA 6ToLYEl0 eI IOV TGV 0moddcemv yia to. £t 1981-2000 (EXYE).

7.3  Emonpavosig

H pebodoroyia yia tov opiopd tov aypoxipatikov (ovov Baciletol og tpia
oTadw, KOTA TNV evoAloyn tov omoiwv mpocdiopilovior ot {oveg yw Tig 600

KOAAIEPYEIEG, UE 210 TPOTO OTAOO0

™ XpRoN  LEpapyIKNG  Tagvopnong.
npoypaTonoleitor - vdpokApaTikn tagvounon HEG® Tov oplopol TV [ovov
WLGE. O1 petafintég mov e€etdlovron eivar o Al ko o VHI.

O Al vroloyiotnke pe tn ypnon 00pLPOPIKMY KOl CLUPATIKAOV OESOUEVOV.
IMa v motomoinon TV anoteAecudtov, £yve oOYKPIoN HE TIUEG TOL OEIKTN TTOL
é&xovv vmohoylotel pe emiyeln dogdopéva tov otabpov g Adpisag. Adyw TOL
YEYOVOTOC OTL TO péyeboc TV erkovooToeinv oto xaptn tov Al givon 100x100 m?, ot
TIUEG OV ypnoipomomOnkay kotd T cLYKPLoN, eENYONGAV oNUEKA L TN YpPNoN
mapabOpov peyéBovg 3X3 ekovootoryeia, pe KEvipo v Tomobecia Tov oTadpov ot
Adpioa. Ta anotedéopota tapovstaloviol 6to oynua 7.7.

Ao 1o oynuo 7.7 dropaiveror OTL VIAPYEL GLUPOVIN GTO YOPOUKTNPIGUO TNG

KMUOTIKNG ENPOTNTOG UE TA S0PLPOPIKA Kol emiyelo dedopéva, 610 oTabpd g
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Anoteléouoto kal ovlnnon

Adpioag. Ov dvo mpooeyyioelg yoapaxtnpilovv 1o ®Aipa ©¢ mpi&npo. Ilo
OLYKEKPIUEVQ, Ol pEGol 6pot TV THmv Tov Al dapépovv katd 0,06, yopic avtd va
€xel KAmow emMMT®OT OTO YopoKTNPIOUO TG mepoyns. Emiong, téocepig @opég
nopotnpeitar oAlayn xatnyopiag, amd nuiEnpn oe Enpv (étm 1987, 1990, 1993,
2001). Xe Oleg TIC TEPWTIMOEIS 1 OAAOYN OQEIAETAL GTO YEYOVOG OTL Ol TIHEG
Bpiokovtor moAd Kovtd 6to Oplo PETAEL TV dVo Katnyopudv. H cuykpion petadd

TOV TILOV KMUATIKNG ENpotnTag Tov 000 tpoceyyicemv mapovotdletal otov [ivaka
7.14.

—— Al (Aopugopikd)
—— Al (Emiyeia)

A i

1,20

npoéTnTag
o =
[e] o
o o

S 0,60

w

£ 0,40 1

X

w

< 0,20

0,00 11 _ T T T "+ F™F0d """ """™nQ—"""™"Q"™"/ ™"’ "/ "'V ' /_/_~/‘‘1v/_/—/—/—~‘7‘1’vU_—/—/_70
P FTFLPELEL LS I PSSP LS PSS
NN N N IS IS R S N N S I SN N I M I RN Y

Xyqpae 7.7: ZOykpion tov TV tov Al oto petemporoyikd otabud g Adpioag,
VITOAOYIGUEVOL amd TO. SOPVLPOPIKA (Kot emiyeln, yoPIKE) Kot omd Ta
eniyeto dedouévo (1982-2001).

IMivaxkag 7.14: ZOykpion Kol OTOTIOTIKEG TOPAUETPOL UETAED TV Tw®V Tov Al,

VIOAOYIGUEVOL 0O T SOPLPOPIKA (Kot EiyEla YWPIKE) KoL 0o TaL EmiyEld OESOUEVOL

(1982-2001).

Mécog 6pog Méoog 6pog Méon andAivt Méco tepaymvikod
AISOPU([)Oled AIET[{"{SHX, Sl(l(popd G(pd}hu(l
0,4497 0,3998 0,0612 0,0062
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Anoteléouoto kal ovlnnon

O Al dwipeoe v medddo ¢ Osocoriog oe dvo kKMpatikég {oves. Mia
OVOTOAKY], 6TV omoia To KA gival nui&npo kot pio Sutikn pe veVYpPo KApa. Ta
OTOTEAECLOTO OVTA GUUPMVOVV LE TO KAUOTIKE YOPUKTNPIOTIKA TNG TEPLOYNS.

Katd tov vroloyiopd tov Al yiveton ypnom g Ppoyxdmntmong and ™ Pdon
oedopévov g ISPRA. H oaomotio g Pdong avaidbnke oe mpomyoduevo
Ke@aioto. 'evikotepa, Katd OV VTOAOYIGUO TOL deikTn Yivetal xpron dedoUEVOV
OLLPOPETIKNG YWPIKNG SLaKPITIKNG KavotnTac. To péyebog patviov TV yapt®dV G
Bpoyodntwong eivar 50x50 km?, N XOPKN Olakpttiky] wavotra g LST eivon 8x8
km?, evd ot Tés tov cvvieheothi C drapopomotodvton avé 100 m. Avtd éxel o¢
amotéleopo TN peiwon Tov Pabuod emppong ™G PpoxdmTdoNG OTN YOPIKN
dlapopomoinon tov deiktn, otV omoia Kotd KOp1o Adyo cuUPAALlovy 1 HeTABOAT TV
Tipnov tov C kot g LST. IIiBavdv n ypnom yoptdv Bpoxdmntmong pe pikpotepo
péyebog PILTOC VoL 001 YNGEL GE SLOPOPOTOMNGELG GE TOMIKY| KAILOKAL.

O VHI amoterel évav tmiemokomikd Oeiktn pe mOAAEG €QapHOYEG OTNV
napakolovdnon ¢ yewpywkng Enpaciag. TToAAéc peréteg €yovv amodeifel ™
YPNOWOTNTE TOV, EVO TO OMOTEAECUATA TOL &yovv miotomowmBel pe T ypnon
SeOpwV dekT®dV Enpociog, VTOAOYICUEVEOVY TOGO amd d0pPLEOPIKA, OGO KOl Omd
ovpPatika dedopéva (m.y. Bayarjargal et al., 2006; Bhuyian et al., 2006; Kanellou et
al., 2008, 2009; Tsiros et al., 2008, 2009a). O vVrOAOYIGUOG TNG GLYVOTNTOG
emaveERQavVions g Enpaciag, He EUPOCT OTNV EUPAVICT] TOV QOIVOUEVOL KOTA TO
devTEPO VOPOAOYIKO eEdunvo (emokdmnon ot Oepvi mepiodo), katédeiEe vyMAN
ouyvOTNTO. MG Kot UETPLAG €viaong ovuPaviov yeopyikng Enpaciag otnv
avaTOAKY EdIdda Kot voTia Tov voatikov dtapepicpatog. Ipémet va avaeepbel oti
OLTI 1 GLYVOTNTA EMAVEUPAVIONG APOpA oTNnV mePiodo Ampidiov - ZemteuPpiov,
KaOdg ta cuupdvta yempyikng Enpaciog Katd to xeepvo voporoykd eEdunvo elvar
EAGYIOTO KoL OEV OOTEAOVV OTEIAN Yo TIG XEWEPVES KOAAEPYeLes. 'Etot, o xaptng
™G GLYVOTNTAG EMAVELPAVIONG TNG YEWPYIKNG Enpaciag £xel Wwitepn onuacio 6tav
0 EAEYYOC QLPOPA EAPIVES KOAMEPYELEC.

Ocov apopd otV Tomoypaic. TG TEPLOYNG, OLTY AVAYETAL OTN UEAETN TMOV
KAMoewv katl g vyouetpikng oPadonc. H ta&vounon tov khMoemv &gt onpacio
1060 oV mopAyOYIKOTNTA, 060 Kol oTn dwyeipion tov meEPPAAAOVTOC. XTO
TePPAALOV, Ol EMTTAOCELS APOPOVYV GTNV OOTALGN TOV OpenTIKDV, 0TN PEi®ON TOV
TPOPIA TOVL €JAPIKOD GTPMUOTOG Kol 6T SaPpmon, evd cyetiloviorl dpeca Pe TIg

€QUPUOCOLEVES YEDPYIKES TPAKTIKES.
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Anoteléouoto kal ovlnnon

Oocov apopd o1 KAAMEPYELEG, OL VYOUETPIKEG LMVEG EKTEIVOVTAL GE GYETIKA
vyniés Twéc vyopétpov. To Opro 600 m  emAéybnke £Etor dote  va
ovumeptLapdvoviol 660 T0 SVVATOV TEPIGGOTEPEG KOAAEPYEIEG OT YEVIKN OAOT TNG
aypoxApatikng Lovomoinone. H vmapén pun ocvykekpévov aypokAatikav {ovov
etvatl onuavtiKy 6€ aypomeptPoAlovVIIKOUG Kot avamTtuELKOVG oXeO0GHOVS, Kot £TG1
etvar Betikd va Swtnpeitor n yevikdtmrtd tovc. OVteg 1 GAAMC, HE TN XPNOT TOV
GDD «xoatd v €101k aypokApatikn (ovomoinon, opilovtotl ot {®dveg 6mov £va puTd
pmopet va kaAlepynOet pe emroyia. ‘Etot, toydv meployés mov pmopel va umv givan
KATOAANAEG Yoo KOAAEPYELD, AOY® OepULOKPACIOKOV TEPLOPICUAOV ENTIOG TOV
VYOUETPOV, TpocdlopifovTal otn cuvexela pe T xpnon tov GDD.

H ewocoayoyn mg xhowerpiog ot pebodoroyio Kat€yel onupoviikd Kot
KaBoplotikd poAo, WaiTEPO OTN SAUOPP®CT TOV OKATAAANA®V TEPLOYDV Yol TNV
avamTLEn  KOAALEPYELOV. AVOADOVTOG TO OTOTEAECUOTO TOV (OVOV  OEPOPOL
TOPOYOYNG, TOPATNPEITAL OTL 1] EVOOUAT®OOT NG KAong ot pebodoroyio avédvel
kot 14% tic axatdAAniec mpog woAAEpyswn mepoyés. 'Etol, eved pe toug
VYOUETPIKOVG TEPLOPIGLOVE, Ol AKOTAAANAEG TEPLOYES Kateiyov To 45% Tov VOATIKOV
dwpepiopatog g Oeocorog, pHe TNV EI0AYMOYN] TOV TEPLOPICUDYV TOV KAMGE®V
aviABav oto 59%.

Kotd v tagvounon tov €30QOoA0YIK®OV GYNUATICUOV, TO TPOTLTO OV
xpnoorombnke elval apketd avotpod, OGOV aPopd GTNV KATOAANAOTNTO Y10
Ye@PYIKN xpNomn. Avtd cupfaivel d10TL ota mAaictla piog Prdciung avantuéng, tpémet
Vo TPOoTATEVOVTIOL Ol QUOIKOT TOpPOL Kol Kupiwg ovtoli mov 1M mEPiodog
amokatdotaong oe mepimtmon vroPfdbuiong tovg elvar moOAD peydAn (6mwg To
£0apoc). 'Etot, ue Baon v tpotdTTA 6TV EPNUOTOINGT], OC TEPLOYES LE KOTAAANAL
€04pN Yo yewpywn ypnomn OBewpnbniov avtég pe mOAD YOUNAY EMKIVOLVOTNTO
eueaviong tov eoawvouévov. H katnyoplomoinom avtf evioydetonr kot omd 1
dwpdaduion v KAMGE®Y, GUVTEADVTOG GTNV TANPT EMCKOTNGY TOV QOIVOUEVOL. XTIG
TEPLOYEC OMOL VIAPYOLV ESOPIKOT TTEPLOPICUOL Ko 1 Yewpyio €xel oploTel ™G
«eheyyoduevn», o 0pog oyxetiCetan pe ™ xpnon opbdv yewpykdv mpaktik®v. Me
KATOAANAN ATovon, TeQVIKES APOoNS, AUEWYICTOPES KOL AYPOVATAVGELS, £ivol duvatn
N avATTUEN YEMPYIKMOV GLGTNUATOV GE OVTEG TIG TEPLOYES Kot 1 e€ac@iaMon piog
BlodoUNg Yempykng ovamTTuEng.

Ot yevikég aypokApatikés Cmveg, M aAldg (dveg agpOPOv TAPAYWOYNS

dtpopomoovvtal ot cvvéyewn pe Paon v koAdépyela mov e&etaletar. Or GDD
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YPNOLOTOOVVIOL Ylo. TNV €VPECT TOV TEPOYDOV, OTIS Omoieg pe Pdon TS
EMKPOTOVCES Bepokpacies, eival duvatn 1 avantuén Twv Vo e£ETA0N KAAMEPYELDV
KOl 1 OAOKANP®O™ ToL KOKAOL (NG TOvG. XT0 GTASI0 TNG E01KNG AYPOKAUOTIKNG
Covomoinong, ot GDD dwgoponoincav tig (dves avé kalMépysia, amokAeiovtog
TEPLOYES OMOV M AVATTLEN TOL GLTEPLOL Kot Tov PoapPaxiod dev eivor KaTdAANAN
AMOy®m Beppokpacilok®v meEPOPIoCU®V. ATO TO YEYovOg 0avtd dropaiveronr OTL M
Oepuoxpacio amoterel TEPLOPIOTIKO TOPAYOVTO EVIOC TOL VOATIKOV OLUEPICUOTOG
™m¢ O®eccarac.

Ocov apopd otnv Ry, dev amotedel meploploTikd Tapdyovta yio TV avantuén
TOV KOAMEPYEIDV GTO VOOUTIKO Olapépiopo g Oeocariag. Avtd ogeileton 610
yeyovog OTL 1 €KTOOY TOL KOTOAAUPAVEL TO VOATIKO OlapéPIGHO OGOV 0pOpd GTO
yYewypapikd mhdtog givar 1,12°, kot dpa o1 SlopOPOTOMGELS GTNV OAIKT EIGEPYOLEVN
axtivoPoiia kot otig Tipég Angot dev etvat GNUAVTIKES.

H dweoponoinon m™¢g Ry oeeihetor mpdTiota ot S0(popomoincn Tng
Aevkayeag (o), ™¢ ekmounng emoaveioag () kot g LST. Katd devtepo polro,
opegiletar otn petaforr; g Oepuokpaciog agpa (Bdon odedopévov g ISPRA).
[Mopadoyn Loy g EAAelYNG dEOOUEVMV, OTOTEAEL TO YEYOVOS OTL Y10, OAO TO VAOTIKO
dwapépiopa e Oscoariag ypnoonomdnke n ida T N/N. H yprion dwapopetikmdv
n/N avé meployn mOavov va SlapopomoloncE TG TIEG TOTIKA, YOPIG OUMG Vo glye
emidopaon ota e€aydueva amoteAécpata. Avtd opeiletal 6To YEYOVAS OTL GTO AOYO
n/N 1 dwapopomoinon TV TWWOV cLVTEAEITOL and TO N, aPoV 0 PEYIETOG aptBudc
opov Nuépag (N) dev oAlalel onuovTikd yio LETAPOAT] TOL YE@YPUPIKOD TAGUTOVG
katd 1,12°. Emiong, pia ovykpion tov kKAiuatik®v tiudv tov N/N yo v nepiodo
1956-1997 otic mepoyés g Adpioag kot g Ayydiov (Ioapaptnuo 1),
KOTOOEIKVVEL OTL OEV VTLAPYEL GNUOVTIKY SOPOPA OTIG TIUES TV OV0 meproydv. [To
OLYKEKPIUEVO, OTNV TEPLOYN NG Adploog n HECT €THGLO NMAOPAVELD OVEPYETOL GE
2.437 wpeg, evd otV Ayyiaro oe 2.489 wpeg. Téhog, mapatnpadvTog Tig wkoveg 7.11
éoc 7.13, elvan gpoavég 6Tt 1 NR avédvetor pe v avénon tov vyouétpov. To
veyovog avtd ogeiletan otn peiwon g LST pe v avénon tov vyouétpov, kot dpo
ot pHeiwon g HEYAAOD UNKOLG KOUOTOG avepOUeEVNS aKTivoBoAiog, mov amotehet
OTAOAELN GTO EVEPYELNKO 160LVY10 EMPOVELDLC.

Ymv opaxn Covn BapPoakog o€ cuvictatal 1 KaAAEpyelo Tov eLTOV. Onwg
npoavopépOnke, ce avtv ™ Covn amotteitor dpdevon. Av avt givor oKovopKd.

EPIKTN, M KoAMEpyela umopet va avartuyBel pe emtvyio. Me Baon, OU®G, T0 YEYOVOS
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NG TTOGNG TOL VIPOPHPOV opilovta Kol YEVIKOTEPO TNG EAAEIYNG EPY®V GLAAOYNG
Kol arofnkevong vddTmVY, Kabdg Kot T dokonn Tov emdotioemy ard to 2013, n
KaAAEyeln Tov PapPakiod kpivetar 6Tt Ba eivorl avTIOIKOVOLUKT.

[TopatnpnOnke OTL Ta GTATIGTIKA LOVTEAD TTOPEYOLY AELOTIGTY EKTIUNGOT TNG
emepyopevng mapayomyns. O éheyyog kot Tov 600 pebodoroyimv katédelEe OTL Ot
EMIKPATOVGEG VYPACLUKES GLVONKEG KATEXOVY ONUAVTIKOTEPO pOAO 611 dofaduion
™G emepyOUEVNC TaPAY®YNG amd 0Tl 01 OEPLOKPAGIOKES, TOCO YO TNV KOAMEPYELN
to0v BoapPaktod, 660 kot Tov crtapo. H péon amdAvtn mocootiaio diapopd TV
EKTIUNCE®V A0 TIG TPOYHOTIKEG TIHEG TV amoddcemv eivat 2,06 yio o Papfaxt ko
11,21 yia 1o outapt. To PapPakt og apdevdpevn KaAlMépyeia eEaptator AyoTEPO Omd
TIC KOUPIKEG GLVONKES KOl CLYKEKPIUEVO OO TNV TOPOYN VEPOV amd PPOYONTOCELS,
YEYOVOS OV GLVTEAEL 6T pKpOHTEPT drokOpavoT TG TeEMKNG Tapaywyns. Etot, givat
AoyKd M ektipnomn tov BapPakiod HEcw oTATICTIKOV HeBOO®V va gival mo akpipnc.

Emiong, amotedel moAd omupaviikd otolyeio 10 yeyovog OTL Ta Kpiouo
dekanuepo TaPoLSIdlovy eVAOPEPOV OO POIVOLOYIKY] KOl (QUCIOAOYIKT| GKOTILA.
"Etot, yiveton gppavég 6t o VCI glvar KatdAAnAog yio va TpOGOUOLAGEL TIG GLVONKES
avamTLENG TOV ELTOL KOL VO OONYNGEL GE OCQOAN TPASPOUN EKTIUNCT TNG
napayoyns. [péner va toviotel 0TL 0NV TEPIMTOON TOL GLTOPLOV 1) EKTIUNGN TNG
amodooNg YIvETAL EVAUIOT UAVO TPWV TH GLYKOUSN, €VA OTNV TEPITTOON TOL
Bapupakiod oyeddv tpelg unves vopitepa. Ot 600 eElomaelg pmopohv va EQOPUOGTOVV
EMYEPNGLOKA LE GTOYO TNV EKTIUNGN TOV ATOOOGEDV TOV OVO KOAAEPYIELDV.

To yeyovdg 611 01 VTOAOYIGUEVEG OMOJOCELS, LE TN YPNON TOL GTATIGTKOV
Hovtélov kot tov pécov Tinmv (yio ta 20 étn) tov kpicov dekonuépmv tov Ry,
elval vymAég evioc v aypokMpoTIKOV {ovov, givor moAld evBoppuvtikd, pocov
otV ovoia motomotel TG e€aydpeveg (dves. Me avtdv TovV TPOTO KATASEIKVOETOL TO
YEYOVOG OTL €VTOG QVTOV TOV (OVAOV KOl LE KATAAANAES YEOPYIKES TPOUKTIKEG UITOPEl
va emttevyBel Beltiotomoinon g mapaywyns. O 6pog Bertictomoinon mpoTdTo,
O10TL TO eVOLAPEPOV TAEOV OTN YEWPYia OeV €ivarl 1 LEYIGTOTOINGT TNG TOPAYWOYNG ME
CANGTPIKN» XPNOT TOV PLGIKOV TOP®V, OAAL 1 BerTicTomoinoN TG 6T0 TAMIGL0 piog
Buooung avamtuéng. Emiong, 6mwg mpoavaeépnke, n peimon oV avoueEVOUEV®V
amodocemv otV oplokn Covn PauPaxog emPePordvel TO YOPAKTNPIOUO NG O
COPLOKTP» KoL 00NYel 6TO YEYOVAS OTL EVTOG OVTOV TV (OVOV amontodvTal ovEnuéveg

ELGPOEG Y10 TNV ETLTEVEN VYNAITEP®V OMOSOGEWMV.
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Ta amoteléopata deiyvouv 61Tt t0 59% TOL VOATIKOV JSropePioCUATOS TNG

OeccaAiag dev eival KATAAANAO Yol YEOPYIKN ¥pNon. 1o voroiro 41% pmopel va

KaAAlepynOel pe emruyia 0 oTdpt, v 660V aPopd 6to PapPdkt, 1 kotdAANAn {ovn

katolopBdaver o 16% wor n opraxn to 25% g £Ktaong Tov VOUTIKOD SUEPIGLATOS

¢ Oeocoriag.

H xowotopio g mpotewvopevng pebodoroyiog £ykeltar oto TOPOKATO

onueio:
1.

9.

10.

11.

210 yeyovog OTL givor M mpdTN QOpA mOL OAOlL avTol Ol TapdyovTeg
(Oeppokpacio, Ppoydmtmon, axtvoBolio, KAIGN, VYOUETPO, E60POC)
oLVOLALoVTaL Y10 TOV OPICUO OLYPOKAILOTIK®OV (OVOV.

210 OTL 00MYEL GE OCQOAN OMOTEAEGUOTO, EPOCOV EUTEPLEYEL OAEG TIG
owviothoeg (Bepuokpacia, vypacio, akTvoBoAic) Tov £xovv voloEEPOV
amd oypOVOULKT) Aroyn).

210 yeyovog OTL 6XedOV OAEG Ol mapdipeTpol vtodoyilovtor pe T ypnon
d0PLPOPIKAOV dEd0UEVOV. To YeYovHg aTO GLUVTEAEL GTNV TANPM YOPIKN
KdAVYM G mMEPLOYNG UEAETNG KOL GTNV EAOYLOTOMOINGT OMOGONTOTE
aoploTiog 1 AcAPELNS GYETIKA e T Ople TV (OVAV.

Y10 ovvovacpd towv Al wor VHI v tov  mpocdlopiopd  tmv
VOPOKAIUATIKOV (OVAV.

210 011 opilel mpdTA TIG YeVIKEG aypokApatikég (mveg, divovtag oTtov
gpeELVNTA TNV €vEMEID KOl TNV ELYEPELD VO LEAETNGEL GTN GLVEXELN OO
KaAMEPYELO EmBUEL.

> pebodoroyia, n omoia elvarl aveEAPTNTN NG TEPLOYNG LEAETNG KO GpaL
eivon petafifaoun (transferable).

210 ygyovog 0T ypnowonotel otabuiocpévoug pécovg tov dciktn VCI yia
TNV EKTIUNOT TG TOPAYOYTC.

Ytov vroroyioud twv GDD pe ™ yprion dopveopukd e&oydpevng LST.
210 011 gumEPLEXEL 6TASI0 AEI0AOYNONG TV ATOTEAEGUAT®V.

2t xpnon tepapytkng taSvopunong pécw emPAETOUEVNS OOIKAGIOG, M
omoia divel pia LGIKTY S14GTACT) GTNV KATNYOPLOTOiNoT TV {OVAOV.

21 xpnon otafep®dv Kot alOMOTOV dEKTMV.

Téhog, mpémel v avagepbel 0TL 0 OpIoUOG TOV AYPOKAMUATIKOV (OVAOV 0€

OGLVETAYETOL OTL EKTOG ALTAOV glvat adHVOTN 1 KAAMEPYELD TOV CUYKEKPIUEVOV PLTOV

o€ atolukd emimedo (my. yw Wi ypnon). ATAOC d€ CULVIGTATOL 1 EUTOPIKY| -

205

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 15:04:01 EEST - 3.147.82.236



Aroteléouato koi ocvlntnon

Bounyovikn tovg koAMépyewn, eouting TOCO TNG  OVOUEVOUEVNG LEUOUEVNG
TOPOYOYNS 7OV KOOoTA oacvp@opn TNV KoAAEPYEwn, OGO Kot TG ovénuévng

mOAVOTNTOS OToTVYIOG TNG.
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2OUTEPCOUOTO KOL TPOTATELC

KE®AAAIO 8°: XYMIIEPAXMATA KAI ITPOTAXEIX

Y10 teAevtoio ovTO  KEQAAOMO TOPOTIOEVTIOL TO  CLUUTEPACUATO  TTOL
mpoEKLY VY, T060 amd ™ peBodoAoyIKN TPOGEYYIoT, OGO KOl OO T OMOTEAECUATO
™G €QPAPUOYNS TNG OTO VOOTIKO Oapépiopo g Osocariog. Emiong, mpoteivovian
optopévol Tpomot mbavng Pertioong kot eEEMENG TS neBodoroyiag, kKuplwg oe oyéon

LE TNV EVOOUATMOT| GE ATV TEPICTOTEPMV OOPLPOPIKMY OEOOUEVOV.

8.1 YVpTEPACNUTA

H mpotewvopevn pebodoroyio eivor mAnpng, xobmg eetdler OAovg Tovg
afloTIKOVG TaPBayovTeG TOV £XOVV EMIOPACT GTNV AVATTLEN TOV KOAAEPYEUDY KO GTO
dvvapkd mopaywyns. EAéyyoviag mévie Bacikég cLUVIGTMOES KOl GUYKEKPIUEVA TNV
vypacia, ) Beppokpacia, v axtvoBoiria, v tomoypapio Kot To £60pog, cuvterel
oe po OMOTIK] TPOGEYYIoN TOGO TOL AYPOKMUOTOG oG TEPLOYNG, OGO KOl TNG
KOTOAANAOTNTOG piog KOAMEPYELOS.

Oocov a@opd 6TOV LIOAOYICUO TOV O0PLPOPIKA €EAYOUEVOV OEIKTMV Kol
TAPOUETPOV, 1 XPNOTN QIATPOV GTO TPMOTOYEVN dedopéva eivor amapaitmen ywo v
opBoTO TV amoTEAECUAT®V. AVAAOYD pe TN UGN TOL TPOPANUATOG, TPEMEL VAL
EPOPLOOTEL €lte YOPIKO €lTE YPOVIKO OIATPAPIGHO Yo TV apaipeoT «BopvBov» Kot
COOALATOV TOV UTOPEL VO 00N YNGOLV GE EMGPUAT| ATOTEAEGLLOTO KO TOPEPUNVETES.

O Al ka1 0 VHI givon katdAAniot yia tov mpocsdtopiopd towv (ovav WLGE. O
Al pocdiopilet v KMpotikn ENPOtnta o€ pio TEPLOYN Kot TUPAAANAL KOTAOEKVOEL
TNV EMAPKELN TOV PPOYOTTMOGE®V Y10 TNV KAALYN TOV OVOYKADV TOV KOAMEPYELDV GE
vepd. O VHI yapaktnpilel Tig ouvOnkeg yewpywkng Enpaciog kot gival amapaitntog
o€ £VOV OyYPOKALOTIKO GYEOOCUO, €POCOV TOPEYEL TANPOPOPIEG OYETIKA HE TN
GLYVOTNTO EMAVEUPAVIOTG KOl TN OPUDTNTA 0VTOL TOL akpaiov atvopévov. Eniong,
oL 0Vo OelkTeG KOAVMTOLV TOCO TNV KAWWATIKY] GLVIGTOCO NG LYPAGiog o€ pio
mePLoyn, 0GO Kol TNV KATAGTACT] TG VYPACING TOV €04(POVG, Kol AP UTOPOVV Vo
YPNOLOTONOOVV Y10 TOV OPIGUO TV VOPOKALOTIKOV GLVONKOV.

H tomoypapio e meproyng eivar moAd onuavtikni 6Tov TPocdlopiopd Tng
KatoAnAdttag e. H kiion amotelel amapaitnto mopdyovio GToV TPOGIOPIGUO

TOV 0YPOKAMUATIKOV (oVOV Kot KoTéYel facikd poAo oty oploBétnon Tov Teploymv
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nov gival akatdAinieg yoo kaAlépyewo. H vyopetpikn dwofdbuion evoopotdveton
éupeca otn Oepuokpocio, eved Kotéyel Pactkd poOAO GTOV OPIGUO TOV YEVIKMV
OYPOKMUATIKOV {OVAOV 1 0AMOS TV (OVAOV AELPOPOV TOPAYWOYNG.

H yopum xoatavoun tov £30QIKOV CYNUATICUOV YOUPOKTNPILEL TIC TEPLOYES
Omov avapévovior VYNAES amoddoels. Ta katdAinAo £d4en 6€ GLVOVAGUO HE TNV
EMAPKELD VOOTOG GLVEICPEPOLV GTNV TPOCANYN TOV AmOpaiTNTOV OPENTIKOV OITd TO
QVT4, BeAtioTomoldvtag TV avénomn toug. Emiong, o éheyyog g emkivouvotntog yio
gpnuomoinon cuuPdAreEl GTOV OPIGUO TOV TEPLOYADV, GTIG OMOIES 1| EPUPUOYN N
KATOAANA®V YEOPYIKOV TPOKTIKOV UTOpEl Vo, 00N YNOEL G VITORAOOTN TOV E60PIKMOV
TOP®V.

Ot GDD 6109opomotovy v KATOAANAOTNTO TOV KOAMEPYELDV EVIOC TOV
Covav aetpdpov mapaymyne. Ot {oveg aetpdpov mapaymyns elvor evOEIKTIKEG T®V
TEPLOYDV, OTIS Omoieg ol KoAMEpPyeleg pmopodv vo  avortuybodv ywpic va
ocuvtehécouy otnv vrofdduon tov euoikav Topwv. EE opiopov, dev gumepiéyovv
aueoa v enidpacn g Bepuoxpacioc, 0106TL amoterel Evav TOPo oV de Umopel va
ypnowonomBel «Anotpika». ‘Etor Aowmdv, ot GDD coppdriovv 6tov Tpocdtopiopod
TOV TEPLOY®V, Omov pio KaAMEpyela de umopet va avomtvuydel Adym BeppokpacioKkmy
nepopopu@v. EmumAéov, amotelovv €vdeln g avantuéng tov Qutodv Kol givol
QTOPOITITOL Y10 TOV TPOGOLOPIGHO TNG EMOpaoNS NG Beprokpaciog oty enttuyio 1
amoTLYi0 Hiog KOAMEPYELNG OE 0L TEPLOYT.

And v dAAn mAevpd, n R, de ocvuPfdidrel otn dwapopomoinon twv {ovov.
Av10, 6umg, e onuaiverl 6Tt dev amoteAel avamdomacTo 6Tdd10 TG pHebodoroyiag, To
omoio givon amapoitnTo Yoo TMV TANPOTNTA NG XE MEPMTMOGELS KOTA TIG OMOIEG M
meployn MEAETNG KotaAapuPavel HeYOADTEPN £KTOOM, £T6G1 MOOTE 1) EMIOPACN 1TNG
SPOPOTOINGNS TOV YEOYPOUEKOD TAATOVG TS TWES Angot vo glvat onuavTiKng, ot
TIWES ™S Ry cvpPdArovv 6tov TPocdoptopd TV aypokApaTikdv (ovav. Emmiéov,
N XPNON TOV S0PLPOPIKMV OEOOUEVOV Y10 TNV EEAYOYN OEIKTOV KOl TUPAUETPMV KO
OLYKEKPIUEVA TNG AEVKAYEWNG, TNG ekmoumng empaveiag, ™ LST kot tov NDVI, og
OLVOLOCUO e PETEWMPOAOYIKA OedOUEVA, TAPEYEL EVAV OTAO KOl YPYOpO TPOTO Yo
TNV EKTIUNOT TOV GLVIGTOGMOV TOV EVEPYELOKOV 1G0LVYIOV GTNV EMLPAVELL TNG YNG.

Ta oTaTIoTIKG HOVTEAD EKTIUMONG TOPOY®YNG TapEXOLV pio a&lomoTn EVOEiEn
™m¢ emepyouevng mopaywyns. Ta amoteAéopata omodewvoovv 01t o VCI eglvatl o
KatoAAnAdtepog deiktng yw ektipnon g moapayoyns. O deiktng o@aivetar va

amotedel ypriolo epyodreio yio v afloddynon tov mePPUALOVIIKOV ETOPACEDV
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omv avantuén Tov KoAlepyeidv. Exel 1o mieovéknuo 0Tt givar aveEdptntog amnd
TOV TOTO EMPAVELNG - €6APOVG, EVAD OMOUOVAOVEL TOVS £60PIKOVS TOPAYOVTES OO
TOVG TOPAYOVTES OV €EOPTAOVTOL OO TO KOUPIKE QOIVOUEVO, KOl YEVIKOTEPO OO TIG
nepParloviikég cvvOnkes. Emumiéov,  avdivon cvoyétiong vrodniover 6tt o VCI,
eKTOC TOV YEYOVOTOG OTL YopakTNPilel TIC VYPUCIOKES GLVONKES MOV EMKPOTOLV,
TPOGOUOALEL TA GTAOIO AVATTLENG TOV PVTOV Kol UITopEl var ypnoyoromOet yuo v
avAdEIEN TV KPIGIL®V TEPLOO®V KATA TN PAACTIKY TEPT0DO0.

H mpotewvopevn pebodoroyior ypnoiponotel a&lomotoug oeikteg kot eivon
ave€apmm ond v mepoyn peiéts. Etol, kabictatar dvvar m petofifoon -
HETOQOPE TNG Kol 6€ OAAEG TEPLOYES neAéng. EmumAiéov, n ypnon dopueopikdv Kot
YOPIKOV OEOOUEVOV GUVTEAEL GTO GOPT] TPOGOIOPIGHO TV LOVOV, Y®Pic TNV VTOPEN
OOPLOTIOV GYETIKA LLE TO OPLOL ELEKTACTG OVTDV.

Téhog, To amoTeAéoUaTo amOdEIKVOOLV OTL M LEPAPYIKT OVOAVOT GE OUAOES
etvar m mAéov evdedetypévn péBodog yio TV opadOTOINoN TEPOYDV HE KOWA
YOPOKTNPIOTIKA, Ol omoileg &lvol KATAAANAEG Yoo TNV avATTLEY KOAMEPYELDV.
Emumiéov, n ypnon g ovéd Prjua ovviekel oty efaipeon TV aKOTAAANA®V
TEPLOY MOV, opilovTag oVl GUVICTMOGN TIC TEPLOYES EVOLUPEPOVTOS, ATAOTOLOVTOS KOTA
avTOV TOV TPOTO TNV TEMKN OVAALGT KOl TOV TPOGOOPICUO TMOV Oy POKAUATIKMOV

Lovov.

8.2 Ipotaoeig

Onwg mpoavapépbnke, m TPOTEWOUEVT TPOGEYYIoN elval TANPNG, UE
pefodoroyikd Prpato mov 0dNyovV GTO GOEN| KOU OGQOAY] TPOGOHIOPIoUO TV
AYPOKAPATIKOV (ovav. Ymdpyovv, Opmg, ovvatdotnteg yuo Peitioon, ot omoieg
TPOEPYOVTOL KUPIMG amd TN ¥pnor OedoUévev pe VYNAGTEPT YOPIKN ovVOAVOT Kot
Slopopomoinom Kot amd TNV avIIKOTAGTOCT EMIYEI®OV LE OOPLPOPIKA SEGOUEVA, OOV
BéPara etvan dwbBéoipeg tétoteg ypovocepés. Emiong, mbavdév va mapovcidlet
evolapépov M xpnomn dweopetikng pebodoroyiog o610 6TASI0 TOL EAEYYOL TNG
TOPAYOYIKOTNTOS EVTOS TOV {OVOV.

Eivar yvootd o011 660 mo axpi) Ko Aemtopepn eivor ta dedouéva mov
xpnowonowovvtor o pion pebBodoroyia, tOGO o0pBoTEpR eivar Tor eEaydueva
arotedéopata. Etolr Aowmdv, omv mepimtoon tov vmoloyiopod tov Al, n yprion

YopTOV Bpoyoémtwong pe pikpotepo péyebog eatviov, mbavov vo odnynoer o€
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BeAtiowon g pnebodoroyiag o Tomikng kKApokag peréteg. Tétotot xdpteg pmopodv va
TPOKOYOLV gite pe T ypnon Hebddwv mapePPoing, oV MEPIMTOOTN OTOL LIAPYEL
£VOL IKOVOTTOMNTIKO KOl GYETIKG TUKVO SIKTVO UETEMPOAOYIKMOV oTaBU®V, €lTe pE TN
XPON  00PLPOPIKAOV peBodoroyIDY, otV Tepimtwon mov eival Swbéoyo To
KatdAAn o dedopéva.

[IaAr oty mepintwon tov Al, mBavoév va mapovcidler evoloapépov o
VROAOYIGUOG TNG OLVNTIKNG EEOTHICOOIATVONG LE TN XpNoNn Kdmowug dAANG nebodov.
Eniong, 6o pmopovoe vo eheyybel n ypnom tov tpomomomuévov Al, o omoiog
vroloyiletor amd dedopéva  mpaypoatikng egotucodomvons. H o mpoaypotikn
eCatuicodiamvon pmopei va e&ayOel pe dopuvpopikég peboodove, gite HEGC® GLGYETIONG
TV TIndV Tov NDVI pe dedopéva mpaypatikng e£0Tc0010mvong Kot T eE0ymYNS
piog e€lomong LVTOAOYIGLOV TG €iTe HEGM TOL gvePYELKOD 160luyiov TNV EMPAvEL
™mg yng ko g Ry BéPara, kot médt m yprion g peboddov egaptdton amd
dwfec1udTTa TOV SESOUEVMDV.

Ymv ektipnon tov anoddcewv, PBeitioon Oo umopodoe va amoteEAEGEL M
xPNON S0PLEOPIKE EEAYOUEVOV YOPTOV YPNCE®V YNG vl £T0C 1| avd TaKTE YpOVIKd
dwothpata (yopikn dtokprtikn wovotta vynAotepn amd 30x30 m, m.y. dedopéva
ASTER, SPOT, Landsat), yio Tov mpocdiopiopd @V TEPLOYDOV KAAMEPYELNS Y10 TV
e€oywyn tov Ryc. H yprion g PBaong dedopévov tov Corine 2001 odnyei oty
mapadoyn Ott o1 KaAMEPYELEg mopapévouy otabepés kol dev evOALAGGOoVTOL amd T
pio KaAlepyntikn mepiodo oy dAAN. Ilapd, dpmg, v mapadoyr avty, n eKtiunon
etvar akpipng. v mepintmon eEaywyng xoptdv ¥poewv yne, npénet vo eéetaotel
Katd oo M evdgyOuevn avéEnon oty axkpifelo ¢ extipnong avtiotaduiletar amd
Tov emmpdc0eto OYKO SOVAELEG amd TNV enelepyacion TV OOPLPOPIKMY SEFOUEVOV,
Kobdg kot amd v avénon Tov Kéotoug (eKTOC amd TNV TEpimTOON YPNONG
dedopévov Landsat).

Oocov agopd otov €Aeyy0 NG TOPAYOYIKOTNTOG EVIOS TOV OYPOKALLATIKMOV
Lovov, evolapépov Tapovstdletl 1 ¥poN LOVIEA®V aVATTUENS TV KoAAlepyewmy. H
amaitnon, OUmG, o€ OedOUEVOL TOL £YOLV T HOVTEAD OVTA, OmOTEAEl KOl TOAL
nePloploTkd mapdyovta. Eniong, éva véo medio Epguvag amotelel | eveoudtomon oe
AVTA TO LOVTEAQ TTOPOUETPMV TOV EYOVV VIOAOYIOTEL b d0pLEOPIKE dedopéva. (..

LAI, e&otpioodianvor), vepokdivym).

210

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 15:04:01 EEST - 3.147.82.236



2OUTEPCOUOTO KOL TPOTATELC

Ye mepinTmon PETOPOPAS KOl EPOPLOYNG TNG LEBOOOV GE TTO Yoy PEG TEPLOYEC,
N €160Y®YN TOL TPOGAVOATOAIGHOD GTNV TOTOYPAPIKN avAAvoT Thovov vo cupPaiet
o€ Peltimon TV amoTEAEGUATOV.

Téhog, amotedel avapeiopnmen avaykn mn enéktoaon g pebodoroyiag oe
oAOKANpo tov EAA0OIKO YOpo Kol G GAAEG ONUOVTIIKEG KOAMEPYEEG Yoo TNV
EMnvicn Teopyla (m.y. kKohoumdki, c6pyo), HE OKOMO TOV TPOGIOPICUO TOV
AYPOKMUATIKOV TOVG {OVAOV Kot TV TEPPUALOVTIIKOV ETOPACEDV OTIG OMOOOGELS

TOVG,.
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EXTENDED ABSTRACT

Agriculture is a primary productivity sector which is highly dependent on
environmental conditions. The climate is among the most important factors that
determine the agricultural potentialities of a region and the suitability of a region for a
specific crop, whereas the yield is determined by weather conditions. The
agroclimatic conditions of agricultural areas have to be assessed in order to achieve
sustainable and efficient use of natural resources in combination with production
optimization. Thus, a quantitative understanding of the climate of a region is essential
for developing improved farming systems.

This study aims to comprise an integrated methodology for identifying
agroclimatic zones using remote sensing and Geographic Information System (GIS).
Agroclimatic classifications are divided to general and crop specific. The first
objective of this study is to define a general methodology (not crop specific) for
identifying zones adequate for sustainable farming according to water limitations
using GIS and remote sensing. As crop growth is affected by water supply, these
zones are named Water Limited Growth Environment (WLGE) zones. The second
objective is to identify sustainable production zones (general agroclimatic zones) in
terms of water sufficiency, fertility (appropriate or not for agricultural use),
desertification vulnerability and altitude restrictions. The third objective is to identify
crop specific agroclimatic zones for cotton and wheat.

The innovation of the proposed methodology consists of the use of remote
sensing data, the joint use of “solid” indices describing the moisture, thermal and
radiation component, as well as the classification of areas escalating the suitability of
agricultural activities. Lastly, the methodology is not crop specific and has the
advantage of providing total spatial coverage of the area under investigation.

The study area is the water district of Thessaly, the largest lowland formation
of Greece and the country’s largest agricultural centre, located in Central Greece. The
data base consists of NOAA/AVHRR satellite data and conventional data for 20
hydrological years, from October 1981 to September 2001. In specific:

e Normalized Difference Vegetation Index (NDVI), CH1 and CH2

Reflectance, CH4 and CH5 Brightness Temperature (BT) ten-day

composite images (8x8 km? spatial resolution).
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e Monthly rainfall maps with grid cell size 50x50 km?, provided by ISPRA.

e Mean monthly air temperature measurements from Larissa meteorological

station, provided by the National Meteorological Service (NMS).

e Soil map of the study area.

Temperature and rainfall, in terms of quantity and spatiotemporal variability,
are variables which determine the type of crops suitable to a given location. Even
thought crop production depends on every environmental condition, almost all
agroclimatic classifications take into account these variables. Except from
temperature and rainfall, another important variable is solar radiation. Many
methodologies have been developed in many countries analyzing the impact of solar
radiation and day duration to crop production. These climatic variables in
combination with soil type and geomorphology can determine areas where high levels
of production are appropriate, avoiding the threat of degrading the natural resources.
The proposed methodology comprises all the above mentioned variables and features
and consists of the following steps:

1. Identification of WLGE zones (hydroclimatic zoning).

2. General agroclimatic zoning — ldentification of sustainable production

zones.

3. Crop specific agroclimatic zoning (cotton, wheat).

4. Validation of cotton and wheat agroclimatic zones using crop production

estimation models.

The first step of the methodology is to identify zones adequate for sustainable
farming according to water limitations. In order to determine such zones and classify
the WLGE, satellite derived VHI and Al are used. VHI represents overall vegetation
health (moisture and thermal conditions) and is used for identification of vegetative
stress. Al represents climatic aridity and is used to determine the adequacy of rainfall
in satisfying the water needs of crops. The WLGE zones describe the hydroclimatic
component of the agroclimatic zoning, characterizing the moisture conditions during
crop growth.

The second step is to identify sustainable production zones in terms of water
sufficiency, fertility (appropriate or not for agricultural use), desertification
vulnerability and altitude restrictions. Thus, WLGE zones are combined with soil
maps and a Digital Elevation Model (DEM). Sustainable production zones
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characterize the general agroclimatic zones of the area under investigation. In order
to apply new management techniques, transfer new technologies and plan alternative
crops according to the bio-physical characteristics of each region, a quantitative
understanding of the relationships among crop, climate and soil are needed. Defining
areas of sustainable crop production is a major step for identifying specific
agroclimatic zones, considering environmental limitations and the sustainable use of
natural resources.

The third step is to identify areas suitable for the cultivation of cotton and
wheat. Two indices are used to describe the suitability of a given area for the
cultivation of the two crops. Namely, these indices are Growing Degree Days (GDD)
and Net Radiation (R,). DD units (°C d) are often used in agriculture in order to
estimate or predict the lengths of the different phases of the development in crop
plants, since temperature has a primary role in the growth of many organisms (plants
and insects). In this study GDD are used to determine areas where cotton and wheat
can be cultivated. Similarly, R, is used to define areas where crop growth is not
restricted due to limitations related to the radiation component.

During the last step of the methodology, two statistical methods are used in
order to derive crop production estimation models for cotton and wheat. The first
method uses a regression analysis between the weighted Vegetation Condition Index
(VCI) values of the critical ten-day period during the growing season and the final
yield. The second method is based on multiple regression analysis between the
weighted VCI and Temperature Condition Index (TCI) values of the critical ten-day
period and final yield. The estimating accuracy of the derived equations is validated.
The best estimation equations are used in order to validate cotton and wheat
agroclimatic zones.

The application of the proposed methodology resulted to the mapping of
agroclimatic conditions in the water district of Thessaly in three levels:

1. Hydroclimatic — WLGE zones,

2. general agroclimatic zones and

3. cotton and wheat agroclimatic zones.

The results present that 59% of Thessaly water district is not appropriate for
agricultural use. The best model for yield estimation is the linear regression model

based on the weighted VCI values of the second ten-day of July. The use of this
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Extended Abstract

model inside the cotton and wheat zones showed that in these areas high production
levels are expected.

The main advantage of the methodology is that it uses satellite and raster data,
providing continuous spatial and temporal information. In this way there are no fuzzy
borders regarding the derived zones. Methods that use conventional data are lacking
the above advantages. Lastly, the proposed methodology is transferable and integrates
all the climatic variables that are important in order to identify agroclimatic zones.

Keywords: Agroclimatic zoning, remote sensing, GIS, classification, yield

estimation.
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ITAPAPTHMATA

I1: Yvundinpopatikoi Iivakec.
M2: Yropvnua Edagporoywkov Xaptn (I'dooyiov, 2004).

I3: KhMpotikd Agitio EMY.

240

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 15:04:01 EEST - 3.147.82.236



Hopaptiuoza

ITAPAPTHMA 1

Svuminpopatikoi [Tivakeg

241

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 15:04:01 EEST - 3.147.82.236



aTo

4

THopopt

: - o'0 ¥9°0 8L0 820 190 &¥'0 €20 - - - D1000Y0EDJDL | PWADXDY
- - - 680 860 €60 ©.0 1I¥0 - - - - lpnd3xmog pioHo).
- - - - - - - 090 0V 080 ov'o 0z'0 | Udliylendsimog 1dpig
si'o - = = - - - S0 80°L 860 090 2€0 - eTs1le)Y
- - - 8E'0 EY0 tPO Y0 20 L8O - - - pioopyogodoy .
= - 62'0 0S'0 020 920 190 0¥D . - - - Loarioigay .
- - - - E8'0 101 96'0 690 €D g g = lendawmog DY1N3L0dDXN0T
- - - 00 s8'0 00t oO¥'0 - - - i - udlg‘londsimog oAdog
- - - - - 060 G670 080 SPO s - - Londzimog 531010}
- - 02'0 S50 20 80 620 S9'0 SKO 910 - - | urhn'londaimog .
- - G1'0 SE'0 S§'0 £6°0 250 2v'e 20 01O - . Ipnd3imo3 934008
- 020 ZE'0 09'0 880 860 80 S50 080 €10 - - Lsndzimog Digndoy|
EV'0 1S'0 S0 090 290 290 09'0 IS0 50 6¥0 w¥0 gD Ipndaimog .
8c'0 b0 €90 950 S0 IS0 990 ¥S0 0SS0 S0 BE0  ££0 Loarioigag "
0e'0 €0 8¥'0 250 S0 ¥S0 £SO 050 90 o0 ¥E0 20 DIOODYDYOIDLY S3yoNoLdo] |
- OV'0 050 09’0 09'0 09'C S50 050 OF¥D OO - - - Sgnoriay
- - 020 /¥'0 S8'0 880 SB'0 0L0 S¥D €20 - - - oyogoynd
pdododmug
- - - $9'0 P20 0L0  sK0 - - s s - - DIAQLI3|
S0 ¥S0 220 080 260 ¥6'0 260 88'0 020 S50 80 ¥20 POODYOGODDL| | (UMET) AQDY |
- - - 00t 00'F 060 S¥'O 020 - - - - | londaimos Unes| wpgriog
- - - Sp'0 29'0 090 0K 210 - - = - | lndawmozlmgay | Sonopgndy
6L'0 260 80 090 690 SL0 €20 €90 20 O¥0 S0 SO DOODYDEDADY oLApYogY
- 2¥'0 €90 t8'0 S6'C 1071 2071 €60 8L0 IS0 - - | uwgay Lisndzamoz .
- 280 86'0 €0'L 00t 260 S0 950 L£0 e - - fduhn‘moonyogodol) .
06'0 S50 0B'0 G60 00 00t G0 S8'0 00 090 S¥0 SEC Lnigay) ‘Lridag Lonliy
VvV N 0 4 v | I 4] v W ® | LiXoidayy So1aAd3iyyo
50013

"(T00Z S0\Qo103]) 3|pplD - Asuelg

orq2 A020 LoltdX mA Am3Ad31YY0M A®A3TT003Qd0 5320332400 1031200 101MAUIA] 1T TIT SoMDAI]

242

Institutional Repository - Library & Information Centre - University of Thessaly

18/05/2024 15:04:01 EEST - 3.147.82.236



aTo

THopopt

a 0 a a a a a 0 1} 0 0 0
£'o SED F'0 =] 5o 5o =] S0 F'0 F0 £ £'0
£'o SED F'0 ] ] ] ] S0 F'0 F0 SED £'0
£'o SED F'0 ] 50 50 ] S0 F'0 F0 = £'0
E00 500 E00 E00 E00 E00 E00 500 600 600 500 500
1] 510 PN 870 F'0 ] BED 2z 10 1o 1o [§i]
Eiji] 500 800 Eili] 800 Eili] 800 500 500 600 500 500
s0'0 s00 s0'0 500 s0'0 500 s0'0 s00 500 =] s00 s0n
[§1] 510 N B0 F'0 ] BED 2z'0 A0 1o 1o [§i]
] £Z'0 LE'D F'0 L] BF' 0 L] 20 (] £Z'0 5L'0 310
60'0 600 600 600 600 600 600 600 600 600 600 600
z'o LE'D ESO 120 920 E2'0 =] 4590 et+'0 =I5 220 £2'0
] SED F'0 550 =] g0 550 50 =] F0 SED £'0
E] SED F'0 550 EE=N] g'0 550 ] 50 F0 = £'0
cE'0 SED F'0 550 =] g'0 =] =] S0 F0 £ £'0
z'o zZn ZED 5K'0 Z50 El] BF0 A0 0 g0 £ £2'0
z'o zZ'n ZED 50 Z50 El L] 0 0 a0 ££'0 £Z'0
' z'0 9z'n LF'D zED 80 8g'n 250 az'n Lo 1] [Nl
£ S0 9r'0 =] E=N] Fa0 zd0 950 0 F0 EE'D zED
£ S0 L] 550 EEN] Fa0 zao 350 0 F0 60 ZED
T LED 550 290 290 290 290 550 80 1] 1] [Nl
£'o £'0 SEO Ll L L 3 I £'D £'0 £'0 £'0
[§i] 510 z'o g'0 3 3 50 S0 ] 1o 1o 510
1'o 10 1'o 1'o 1'o 1'o 1'o £50 50 L 620 50 520
0 a 0 0 0 0 0 a 1] o] a a
] F50 zLo g0 ZEO FE O ZEO 280 20 550 20 FZ'0
0 1] 0 0 0 0 0 1] 1] u] 1] 1]

0 a 0 0 0 0 0 a 1] o] a a

0 a 0 0 0 0 0 a 1] o] a a

0 1] 0 0 0 0 0 1] 1] u] 1] 1]

a 0 a a a a a 0 1} 0 0 0

0 a 0 0 0 0 0 a 1] o] a a

0 1] 0 0 0 0 0 1] 1] u] 1] 1]

a 0 a a a a a 0 1} 0 0 0

0 a 0 0 0 0 0 a 1] o] a a

[ TOIJGWINAV | TOIJANEON | 20IdGUINO | OIdGWNALILETE | TOLIAOIAY | TOIVAOI | ZOINAOI | ZOIVIN | ZOIVIHUY | ZOILAYIN | OIdVAOd83® | TOIYAONYI | . 300D

ETS
L5
Lot
253
FEE
EEE
zEE
2%
e
ETE
TTE
(S
e
e
35S
ErT
A
[£4
[0t
[
5
(54
zh
3%
vl
Ll
EEL
el
Ll
Tl
a3
ol
Lzl
33
L1

J2O00YIE
mripLoy]
oy odnrkynd,),
[IegT=]
aziondzu Szazoy
LoLiogeyd Ligodow s
Sodmgz aadn
Jzldy
Lwobiopyd Liodo Sgmong
Lialiooyd Lindty
Soodzy
nigndn,
00T 0L
ardodos 00Ty
Ay NHOLY AL 30005
JzizAdzrey o Jzeadzi 2Ly
SizAdre s HEazhodzig
[=NTRsY TuTatu=]
EELE|
ad1a2y adodado o
niyzuy
Jzamgndo
SazAdzreyo Szazronzody
zAdzryns Szazrionzodn Ly
MzopLooinaAz SAilivey
A0 -Loliogyd Loy
pE T
Szdziorimy;
mndo
nifodoodzy
nlapnrng
QNLAIG CHIG
Szomaor SzsoXlinog
Loz Lo SUXzanog
LaXoidza Lo S0xzanz

v THIH1IVVE IOLAL

Gl

M O — |04 0=k W 0= 00
— ||| | — | — | —

O — 0 = U WD - 0D

5

Sud lolldX 131 nalir van 5 L2o3y31400 02 53T, 1z TIT SOMVAIL]

243

Institutional Repository - Library & Information Centre - University of Thessaly

18/05/2024 15:04:01 EEST - 3.147.82.236



aTo

I3

Hopopt

G9's | 209 | €¥'L '8 | 00'0L|66'0L | £6'0L | 69'0L | S2'6 | S2'8 | 2€'9 86'G 0S
98'¢ | 22'9 | 152 | ¥¥'8 | 686 | 080L | LZOL| €S'0L | 8L'6 | 228 |2v'9 | LL'9 8y
¥0'9 | 92’9 | 8s'Z | 2v'8 | 626 | ¥9°0L | ¥S'OL | 6E0L | 2L'6 | 62'8 | 059 £e'o gt
2e'9 | ev'9 | €92 '8 | 04'6 | 6v'0L | 88°0L | 92'0L | S0'6 | 0E'8 | 85'9 | O¥'9 24
g8e'9 | 29'9 | 02’2 ob'eg | 296 | sc0L | 120L| vL'OL | 00'6 | 1E'8 | S99 | 299 v
26'9 | 22'9 | 622 | 8e'e | vS'6 |e2'0L | 8001 ]| 2001 [GB'8 | gE'B | €49 9/'9 07
99'9 | 28'9 | 082 | 8e'8 | /b6 |0L'0OL [S6'6 | 266 | 068 |¥E8 | 649 28'9 8¢
6.'9 | 26'9 | 82 | 9g'8 | ov'e |66'6 | €8'6 | 186 |[S8'8 |Se's | 98'9 66'9 9¢
26'0 | 202 [ 062 | 9t8 | ££'6 | 88'6 0/'6 |26 |o08'g |o9c's |i69 |OL'L ve
G0z | L1'6 | e6'2 | ve'8 | 82'6 | 2L'6 09'6 | €96 | S.'8 | /88 | 26'9 02’2 AN
vL'2 | 612 [ 662 | vE'8 | 22'6 {296 6v'6 | €56 |<2l'8 | 8e8 | €0L 0e'L 0¢
2'2 | 2'L | 208 | 2e'8 | 916 |8S'6 8c'6 | 9v¥'6 | 89'8 | 6£'8 | L0'2L | OY'L 82
Ge'L | 982 | o6 | 90'8 | 1E£'8 | 016 6¢'6 | 986 | ¥9'8 |ob'8 [ 2L | 6L 92
ov'L | e¥'L | 60'8 le'8 | S0'6 | L¥'6 026 | 0c'6 | 09'8 |o¥'s | ZL'L 8G'/ ve
Soidgriznay| Sowdgrizoy | Soidgming szl SoionoApy| Sonnoj | Sompo] | Sowgl | Songduy | doudow  poidgnadgae [Soidpnoadi | SOLDYLL
‘dAm3 ‘g

(1002 ‘20YQ02®3]) 50023 01 d0d31l AOJ® 04 123 S0d31IL AOJ® V200002 VIOIAUA] (€ TIT SOMDAI]

244

Institutional Repository - Library & Information Centre - University of Thessaly

18/05/2024 15:04:01 EEST - 3.147.82.236



aTo

I3

THopopt

€GC | 9G°C | VOE | LLE | L€ | L9E | LVE | GEE | LEE | LEE | € | S9E | Gl | GLE | L9F | 8SE D
{08 | EL'E €€ [ 6FE | §9E | LLE | LL'E | L9E | G9E | 69E | vL'E | SLE | 69E | ¥VSE | EEE | SL'E |0)
EGC | €9C | l8¢ | 8LE | 8¥E | L€ EBE | 68E | I6E | L6E | 98°E | v.E | CGE | EZE | 68C | ¥9°C |0C
G6'L | 90°C | 9g'C | LL'T € | BGE | 6B8°E | 2OV | B0V | GOV | 6BE | C9E | ¥CE ge 8e'c | l0C |0E
EEL | 9Y'L | 08 | BEC | €8C | PEE | LL'E | GOF | SL'F | L0V | LBE | BEE | 18T | LET | 8L | OFL |OF
vL0 | G680 | 21 | €L} | 8€C | E0OE | 9E | 66°E | VL'V | LOP | E9C | 90°C | WC | S} | LT} | 9970 [0S
Ll20 | €0 | 190 | PL'L | S8°L | £€9C | SEE | 68E | VP | V6E | BE'E | 99T | L&) | SL'L | L9O | €0 |09
W3y 3OoN 30N DIQ 13T Ang Any  yno| Ano| Oy 1By Oy dopy 92 9@ AD]|

[AA (1] 8 9l £¢ LE 8 Gl [AA 62 9 £l LE 9z 1 £l uig

(2002 *S019y0A0Y) (P, W ,0T) 106Uy 3t 7 TII S0M0AIT

245

Institutional Repository - Library & Information Centre - University of Thessaly

18/05/2024 15:04:01 EEST - 3.147.82.236



aTo

I3

THopopt

246

ool s5An 050'0- |OFD'0- (5000 |0SL'0 [¥8E'0 |RSS'D 599'0 |A0/'0 (0S40 75400 (E8°00 |F54'0 090 AP0 |SA00- |RFEO- |TEE0- |0FS'0- |S09°0- GLIEDS
G50 000} FFL'D |LEZ'0 |LFE'D |99F'0 |90.°0 |I1S8'0 G620 (2060 |SLE'0 |EEF0 |SPEO0 |BEE'D RS0 |9ZE'0 |080°0- |LEZ'0- |TvF'0- 965'0- 829'0- | uonanpold
0500 FFLO 000'L S¥4'0 (85F0 (LSE'0 BZE'D (SLE'D LBT0 (LEF'D 941’0 (501’0 S70°0 (EE0'0- Ar0'0- | LEO'O- |EZO0'0- SE0'0- |S¥O00- EEO'D- FEO'O- 0Ed
P00 LEZ'0 S0 |000°L |BLED BL2'0 1.0 2650 B4FD |0BE'D BEE0 2470 0ZZ'0 E0Z'0 OEC'D S0Z'0 LEL'D |SS000 (/200 | 1E0'D- EEL'D- gCd
5000 LFED 85¢'0 ALE'0 000 |¥9R'0 858°0 |E04'0 E4SD48F0 FEFO DAE'D LSE'D (LSE'D E4E'D LEZO |L4L'D 4400 (RLOO- LOL'D- BSLO- 8cad
05’0 9e8F'0 ISE'0 |218'0 |¥95'0 (000} |Z56'0 |ZE9'0 €240 (#5590 (L1190 2450 ZES'0 5250 9050 4280 Zrl'0 52000 |2.00- E41'0- 820 £
FEE'D 500 RZE'D |FLA'D (9580 |7SF'0 000')L 08’0 FRE'D |9FE'0 (FLE'D (ESS0 AV40 (JEL0 LA90 (F4ED (2RO (2400 | LOZ O FEE'D- ELFO- 820
B950 1590 SIE'D |Z5'0 |E0L'D |ZE9'0 (0950 |000'L 2860 |FSED | LEFD |SOFO0 |248°0 |E98'0 2240 |0LFO0 |S90°0 |8EL'0- |9620- |ZvF0- | AFS0- 520
5950 8RO LBZ'0 |20 |E450 (520 |FE20 |ZRE'0 000°)L |2FE'0 2460 |£56'0 916’0 Z068'0 E09'0 |60F'0 E¢00 LAVO- ZEE0- FEF O Q190 Fod
904’0 9080 lEE'D |0BE'0 |/9¥'0 |¥590 |9v2'0 |¥56'0 266'0 |000') |SEE'0 |S46'0 956'0 FLE'0D G640 |0BE'0 800°0 E07'0- 65E'0- GLS'0- 290 £cd
0240 (5LED 9/1'0 |BZE'D |PEFOD |LLY0D [FLE'D |IEFD B4FD |SEFD 000} |08F'0 2560 |0EED ¥EL'D (BEC'D |EF0'0- |EGT0- |00V O- 2550 2490 cold
2540 EERD SOL'D |247'0 |DBE'D 2450 |£9°0 |SOF'D ESFD (5460 |DBED (000} /960 |4SE'0 ¥24°0 (2920 |IZL'0- |ZEE'0- |04F 0- |E09°0- |059'0- Led
E9/'0  (SkED GTO'0 |OZZ'0 |LSE'D |ZES0 |4F40 |Z4E0 OLED (9560 (8560 (4950 (000 |LBE'D 8RS0 |BEC'0 |ZSL'0- |0LE0- A0S0 |BE90- 4RS0- 02d
2520 BEE'D EE0'D- |EOZ'D |LSE'D 5250 /540 |E98°0 Z0F'0 |FLE'D |DER'0 /S0 |LBS'0 |000'L SE8'0 |Z7F0 |¥O0°0- |¥FC0- |BOFO0- |255'0- | LF9'0- 610
E0F0  ZBL0 BFO'D- |DEC'D |E4E'0 (9050 1490 (2440 EOS'D |SEL'0 FEL0 FLL0 (284°0 |SE8'0 000 |0RLSD |BEFD (2810 | 1200 |SECD- 8L¥0- g1d
ATE'D9EE'D LEO'D- |S0Z'0 (162’0 | AZE'0 (280 00 GDF'D |0BE'0 BEE'0 ZEZ'0 /970 Z2F0 0640 000 ERE0 EEL'0 GFS0 FLE'D EEDO 210
G/00- 0800 ECO'D- |LEL'D (L4L'D (ZFV'D (ZB00 |S80°0 EFD'D (2000 E¥00- | LZL'0- |ZSL°0- ¥O0'D- BEFO (EAZ'0 000 /S0 |9v8'0 |950°0 /S8E0 g1d
RFE'O- | LEZ'O- SEO'D- |550'0 | A/0°0 |STO00 (400 (BEL'D- LAL'D- (E0Z'0- EST0- FEE'D- |0/E'0- PPE0- BRL'0 EES'0 (ASR0 000 L TEA'0 (0EA'D Z45D 510
ZOE'D- TFFO- SF0'0- | 400 |BLO'D- (8400 | LOZ'0- |E6Z'0- ZEE'D- |BSE'0D- O0F'O- O4F'0- | A0S0- BOFOD- 1200 6¥S'0 |9F2'0 (2980 (000 |SFE'0 9rD Fld
0750 8RS0 EED'D- |LBOD'C- | LOL'O- |£41'0- |#7E'0- |ZFF 0 FAFO- |ALS'0- |755'0- |E09'0- |A79'0- |855'0- SEC'0- |FLE'D (9590 |DER'0 |SvA'0 |000°L 9LR'D £1d
SO0 9890 FED'D- |EEL'D- |BSL'D- 8FT'0- ELW0- | AFS0- 0190 |9¥9'0- 2490 |0E90- /B0 | LF9'0- 8LF0- |EECD 480 2450 9v4'0 9lE'0 J000L Zld
A|qeELEA,

(g)plaiy| uonanpodd) 0Ed | 670 | 870 | 42d | 920 | SZd | v20 | 70 | ZEd | @D | 020 | &M | 81d | A1 | 910 | 510 ) FkO | ELD | Zi

(elep BUISSIW 0 U0Il8|ap asmase ) SL=p

00050’ = d 1 ueayufiis ale sudie|auod paylep

(966 £of] Hodwi uopos Jajes S8YT X | 134 UL UONGD S4) SUOIE|AN0D
(9661

-286T 0901d3x Al ‘qoiogrng 01 A®M300Q0LD AML 10X 0d31TLNZQ VAD 19AY 02 AOTIL A®L 090231 9130123X000 53103Yy31A0T G TIT SOMDAIL]

Institutional Repository - Library & Information Centre - University of Thessaly

18/05/2024 15:04:01 EEST - 3.147.82.236



aTo

I3

THopopt

ool ERLD ECE'D F9F0 950 OF90 |959'0 (2850 ESE'0 EEL'0 LBDD FLOD AB00- | L51'0- |BSL'0- 9EL'0D- BA00 ZF00 4510 ¥BL'0 (DEL'D |4E00 RIBLA
g0 0001 ZlZ'0 6.0 BLE'D BEE'0 DFE'D ¥EE'D FOC0 EC00 800- BLL'O- 8800 vi0'0- |BZ00 1500 9900 BI00 E¥00 SHL'D ZIZ0 (ZF2'0 | Youanpoid
ECE'D ThZO 000'L GFED 8580 7540 (vES'0 EFE'D 8200 E9L'0- LOZ'0- 46L'0- EGLO- 4BM'O- |BEL'D- E8L'0- B9L'0- (901'0- 950°0- S/00- er0'0- | 1OVD- g1d
Ao R0 BFED OO0 L E/6'0 00RO |AFS0 (A0 FLL'O 4210 8100 FIE'D- 2920 RA2'0- |Z82'0- 942°0- OF2 0 |ZEL'0- 420°0- SL0'0- EE0'0 |0E0'O- A1d
F95'0 |RLED BSE'0 EARD 000L 74RO (PSE'0 0090 8770 WEO'D- 801’0 951'0- vFT0- (E6T'O- (FDE'D- SECOF SRS O (ROL'D- ALO0D LEOD'D (vA0°0 (2000 a1d
OFE'0 |REED 75/0 O0RD /R0 000 |APEO ESS'0 /AOF0 SEL'0 EFOD SE00- PSV0- BFEO- |SAT0- AST0- 902 0- (LSOO L0000 1e0'0 2A00 RLoO- 51d
9550 |OFED FRE'0 AF4D FSE0 AFAO (OO0'L |ALEO 7590 ARE'0 EAZ0 FEL'D RLOOD AZL'O- (LBL'O- AAV0- BOLO- AFO0 FPEL'D 84000 SE0'0 |ES00- Fld
750 |FPED EFE'D AAFD 0090 ESS0 (/LD 0000 FRE'0 ARS0 LES'0 8SF0 LAT0 RA0'0 (EM0'0- 8L0'0- BF00 RAL'D AT 0 AZL'0 REC'D | LE00- £ld
ERE'D |¥OZO BZ00 FLL'D 8720 JOF0 (FSE'0 (FEE'0 000 (LERO 9980 4F/0 AFS0 RES0 (B8L'0 AFL'0 ALE0 (FSE'D 0/E0 8RO ZTLO FE00 cld
EGL'D 200 £91'0- A7V'0- PEOD- SEVO (BEE'D BES'D LEE'0D 00O0') F4E'D BLE'D EEL0 BTFOD (9400 AP0 BZE'D (S9F0 2050 /950 (LFE'0 (SELD Lia
l60'D 900 IOZ'0- £21'0- B0V'0- EFD0 E42°0 (1950 (BEE'0 F4ED 000 4460 D020 FEFDZIE'D (S8F'0 |SE'D TOS0 /090 9EF0 (9YE'D ZSCO nLd
FIO'D (2LLD ZBL'0- FIE'0- 951°0- S200- (v2L'0 88F0 9Fs0 BIE0 A4ED 000 RS0 (SCH'0 (S8R0 OEFO0 SIS0 (6490 BE90 /S50 (PEE'D (SECO 60
F20'0- 2800 EGL'0- €9C'0- |FFC0- ¥SL0- |BLOD |LAZ'0 GFS'0 BT 0 O02'0 (4690 000°) (EOS'D 108’0 0440 BOE'0 (FES'D 590 0050 |JEZ'0 |BOCO g0
1510 FLOD- £81'0- 6420 ERCD- BFC0- |BZL'O- |BS00 BBZ0 BZF' 0 ¥EFD 5290 EDE 0 000'L (BJE'D 0960 SFE0 ELE'D 8F50 920 (SEL'D B/00 20
B51'0- 8200 £21'0- £82'0- ¥OE'0- 5470 | 1BL'O- ELD'D- 8910 9/2'0 AE'D 590 1020 BA50 (DODL FEE'0 1950 (6440 19F0 EECO ESOD ELDD a0
9c1'0- 1500 E21'0- 9/2°0- SEC0- /970 | 24V0- BID'D- 6RL'0D AFE'0 S820 DEFD 0440 D950 (#EE'0 000'L B/60 (2080 B0 SPC0 (BS00 BL0D 50
B:00- |9r0D £91'0- OFZ'0- SPC'0- 9070 |BOL'O- |B¥00 /120 9C2E'0 S/E0 5150 A020 (5PE0 1950 8460 000'L (FOS'D 8290 0EE0 (2410 (SHLD ¥
cri'0 |8l0n 80L'0- ZEL'0- ROL'O- 1S00- | AP0'0 (RBL'D FSE'D SAFD 2950 A/90 VERD RLE'D (RASD T0E0 FOSD OO0 L ORED SRY0 | L9¥'0 |ESED £d
/510 RFOO 850'0- A70°0- A00 100 (PELV'D (REE'0 0/E8'0 B0S'0 A09°0 RES0 SR 0 BFS'OD (18RO AP0 EZHO (0RED 000'L SEA 0 (790 |ZF90 |
val'0 (5Ll S/00- SO0 lE0'0 1900 (8400 (B7L'0 8RO A8E'0 96FD (/550 0050 (S7E'D (EEE'0 SkC0 ORE'D (SAYD 9ERD 0OOL (/TR0 |8EE0 Lad
06’0 |ZLZ0 gF0'0- EE00 | ¥/000 74000 |BE0'0 (REO'D 770 (LFE0 9FE'D FEE0 AT 0O (SEL'D (ES000 RSO0 AAL'0 LGFD TESD O AEA0 000 |E4RD aed
MO0 | ZFE0 l0L'0- 0E0'0- 2000 ¥MO'0- ES0°0- LA80'0- (vE00 (S¥L'D F5T0 S8T0 ROZO 8/00 EL0'0 ALOO (SLL'O (S0 TR0 BEE'0 E4R0 000') SE0
520°0- 9410 OLz'0- 09L'0- 4vl'0- 9410 |REe'0- |9LE0- GOL'0- BZ0'0 AEL'D E41'0 LEVO (LS00 (LoD GO0 8800 (LSE0 ERFO 7040 (EAE'D ESRO Fed
297'0- 9000 9IE'0- £6C'0- S0E'0- JFEQ- |B6E'D- |24E'0- 95C70- BOL'0- A00°0- 9E00 1500 200 (FEO'D ZRO0 5.00 (95L°0 LEE0 QIS0 1990 9540 ££d
IGE'D- GEL'O- GCE'0- O7E'0- 7580 96E0- OFF'OD- EZF0- @DE'0- E9V'0- £400- @L0'0- epO00 A40°0 (SE00 0800 S0L'0 EFL'D ZFC 0 1E0 BS9r 0 |FESO £a
Pty Juopnpoid] gld [ Aa [ sd [ s [ va [evaJza | va [ owa ] 6a [ sa | 20 [ 90 | sa [ v0 | £a [ za | 1a | 9ea | seq a|qelEA,

(e1ep BUISSIW 0 UDIa|BR BsIMasED) GlL=N

00050 = d 32 uedyubls ale suoijeEU0D paseRy

0661 o6 vodwi 1eaym Jalesm sayl 124 Ul 1EagA, Do) SUOITEEUD
(96671

-Z86T 0Q01d31 Alir ‘0100110 102 A®300QOLD AML 10X 0d31TM3Q VAD IOAY 02 AL A®L Q30231 5130123X000 53103Y31A0T (9 T SOMDAIL]

247

Institutional Repository - Library & Information Centre - University of Thessaly

18/05/2024 15:04:01 EEST - 3.147.82.236



aTo

I3

THopopt

248

—=d [og=d Z0E =0 [vF1'=0 [GE6 =0 [cr9 =0 |GEl =0 |756 =0 |p9c =0 |GEr =4 |90 =9 |Z¢0 =0 ¥} 1'=0 |pB/ =0 (966 =0 | 019 =Y |86/ =0 |Gt =0 |0/ =9 |£9/ =9 |za0 =0
0000 L |GrSE 8587'- |/S6E- |GEO0' |SOEV- |A00v'- B9I0° |fEbE- (0902 (BEEY (0425 evey |piA0- 91000 (8290 [veeO - LiE2- a0M00 82400 GAr- [ELEN

ooo'=d |- = 151'=d |ge0'=d z6s'=d 9s9'=d |015'=d |gg5'=d Spg'=d p11'=d |950'=d |pO0'=d pE0'=d ggg'=d 905'=d 095=d spg'=d g0E'=d Gre'=d sed=d GoO'=d
EFGE (00001 FEOE - |O7FF - (Ges0- 9411 (BFDL- pEGL (4RL0° BSEF (EGERY OPEY (4RSS (EZGL- GoBL'- JE9)- (ZEAL- FEPE- £GE0 - O7EL /0G| uonanpoig
8587 - |FREE- 0000 L |L9EE |9iz)'- 807F (BLOE'  L180- |ABrE- |195E'- |0S00'- |9/4E- (0BOZ- |8Brl'- BOBY w2V |EOFE ZERO’ 0OLL'- L8l AEL- 0ed
I56E-|BTFF - l9cE' |0000'L |LGZ1 (00SO0- (LELDS (#S9L- (ZL6L- DLW |0B8E- |G5vT - EL/0- DEWD (RO F960- 19LL'- FLSL (9867 £950  9EAT Bz
BEO0  |SkA0- g1zl'- [16/L |0000°L |0S4L'- (Z0s00 Bs0s (B9EL (REJOC BERT ZLET (w9pl’ (SLPO0 s9vF EFFLOF9F BvAF (LLBE 1009 085 Bzd
s0El’- (9Ll B0ZF |00SO- |05/1'- 0000'L |G2R9  BSGL |SAO0Z |OLA0° |S¥90'- BEZE |S510° |9EEE- BOLL'- EPOZ (87000 99/7- vO0O0'- 9607 BSEL'- 220
J00F'- ||rBL'- BIOE' |LELD |Z0S0' |67R9 (DOOO'L eFSY BLEF |ZZ10- 08Z0'- BEST |pLL- [Z1EZ- 9080 EEEL (1987 679l BSSL SSATSTEE 5zd
gD |FZSL 1180~ |¥591°- (B0 (BSEL GPSY (00001 (9212 (BLEL  [ZELE GFSF  bESE BOZV- (LTFE EFLE ZBRS LFEY LIPS vIIE A6 5zd
6r7 - 2610 BEFZ- [ZL6L- (892 |S60Z (BlLZ¥ 921 |0DOO'L |99y FEDS DEVS (RSO |ZrDZ pPSO- PEGL R9LZ 1BSL 8RO pORL MOV rzd
03z |esey l96E'- |0LLF'- (FEZD OMED (ZZLO0- |@lEl (99 000D |A189 | 1E/Y B#ZE BPOZ (OFLD° 90z 80Kl E£lO0- |SEE0- £evT vEsd £zd
BEEF  |ESHF 0500- |0887- |87eZ |S¥90'- |08Z0'- (ZE0E (PEOS |/1BY 0000V BOSS  |vOGE |pEZZ 0eSY Zea0 vALF 991 09vdt  1g9g’  Bse0 zzd
0475 |areg 9/ - |6SFZ- |Zlzg |@eTE (BEsT PSP (OELS | LEJY 8055 D000 ) (9865 ZhAV EbyDT BFOET (ZSFL sSE00 FREC 1SZF B90) 1zad
Brer |65 0807'- |€120- [¥9F) (S5M00 [AFLV- pESE (RSO0 B8 (POBET 9965 (0000 L (B8 8292 Zled |EECE Ale0- Z9vy  L0s7 |0S60- 0zd
vLA0- |2Z5L - BEFl'- |0ELD° |SLP00 |9EEE'- (ALEZ'- BOZV- (Zr02 |6¥OC  FEZZ 214V |BACE |00D0L BELE LESY (E96L EESKF  BEEET £981L- O0IE 10
91000 5981 - GOBF  |vZ0E |/9¢F |60LL- |9080°- | f2PE (PPSO- (OPM0° OGSy EFPO (8297 |GELE 00OO'L 269 1569 (S5E5 ESAE 9519 Je0F B1d
890 |ZE91- veLl | ¥960- [EpFl EFDE (EGEV EFIE (WEGL 9072 2490 BROE (212 [IELF Z9F O000') | 1EES  Eory 4499 9seE’  ZOvE 210
ve/0- ZRIL- EOF7 [1OLL- [Op3F G000 (1987 f0AS 9L (B0LL kALY PSPV |EECE |E961 (1SEY LBES 0000 L SSEE ALy BO9S OFES 910
L/EE - FFFE- 7880 |¥1SL |8rer |99/7- (6291 LFEF (LBSL |€L00- 9917 /S0 |Z1E0- |EESF (SS5ES  ZoFy 5SS 0000 L 0R/E LAY GBLEY 51d
A0 ese0- ooLl'- |98e7’- [LLBE' #0O0'- (6251 | LAFS (BR90° |SBEO- 09v0 vEEC |Z9FF |8REE ESAE /499 LR DR/E 0000 L BELY  799r Fld
B/20  |BEEL LBLL |£9E0 (1009 (9807 /547 (FEE (pOPL ESFE (LB9E | ISTF 1047 B98L- (9519 958 A095  AA4F BTLF 0000'L /SEF Eld
GraF - | JESF- GrEL - (9767 (085S BSAL- (A7EE As6F LOFF (FZS00 B2B00 B90L |0SAOD- (00LE sEDF FOFE (OFES  ALBY 799F  /SAY JDO0DL | Z1a
(slprai A wonanpaid] 0Ed [ 670 | 870 | /70 [ 97d [ s7d | ved [ E7d [ Zrd [ lea [ oFa [ ewd [ 8 [ Aa [ 5 [ sia | vd [ E1d | Zia BqELEH,

(elep BUISSIW J0 UOIE|8P SWMasED) SL=]

oooso = o 18 uedwufils aIE SUOIE[EL0D pasiey

195 72 Modwi uoloa iales S8Y] 121 U UON0S 59 SUDIje[EU0n

(9667

-286T 0Q01d3x Alir ‘aongning aor A®M300Q0xD A®ML 103 0d31LN3Q VAL 191y 02 A®TIL A®L Q50231 5130123X000 53103Y31A0T :/ TII SOMDAIL

Institutional Repository - Library & Information Centre - University of Thessaly

18/05/2024 15:04:01 EEST - 3.147.82.236



aTo

I3

THopopt

249

=0 [gLE=d [p01 =0 /B9 =0 |50 =0 /5 =0 1 1'=0 |GE| =0 007 =7 |9EE =0 |00F =7 |86} =0 |Z£ | =0 |89z =0 |EcF =0 |£57 =0 | |47 =0 |£fz =0 |po0 =0 | /96 =0 | /57 =0 p5a =0 | [E] =0 76/ =0
0ooo' L (@947 29EF FELL D955 8es)’ LSy SPOF A0S 1A92 L/EE GLSE 290F 9505 BETE LSLE DOLE 8967 ZZe- 8Ll0- (92IE |E9T)- 080F- |EFA0- SE
99/7' |0000')L BZ6F  JEVS PALS LEDZ 90/9 8967 SMEZ LESLE  GLEL |90LF 9¥SF EOFF 0ISY 90vE  LGLE LE4E fETh- TSV (64 [SBLO- 0ErO- ELGL- 810
J9EF |GEF (0000 L 89vS  (968E  9ser’ S7ey'  £/0E 0B0E'  BEvD veEL 4961 (J66L |SEET (9679 FSEE 949 (Z991'- | L1es- 0eel’ sl vOvD (@415 |SEO0 A1
vELL |/Ev9 (BOFS 0000 L OMEY (2B (fELY ZR0S 841 9Zes’ ber0 [A/E) OWRE (0985 (SevE 9yl BTy 66M00 (EZFL- (£790 (0040 /041 96CF- | L/SE 910
0955 |FALS (9685 OLEF (0000} 6ZLE GvAY 0979 (S8 B0Z7  vELOD- |Fe97 LBEE |Se0L (BRlLE  88eT  EOOY 6690 EvRE- £/9C | MvS) |6eZZ /865 - |0LS0- 510
BE5L V07 (95er  Ze7s BTLE 0000°)L WEFY Q0S¥ vLr00 0295 S/00- |6B/)- E¥OE |SEvD (/6400 FEOE ST FE6L- (B08Z- LELL- [Sva)- |eovl- GOrS- |26 w10
LSZr 90/9 S29y (JELY VAR FERY 0000 L (RLRF (OFAF B0 GG |6E0E ESTS (SeTF 955 6F9E | LJZE 0SeY (0600 0552 EMEE |6B0C  ESLE- |ELET £1d
S¥OF @957 (E/0E 2605 0979 9USY wLvY 0000')L vERl  BEW  AZSZ |FEPS LZES |99by 2ROV FOSS SeEE pEEL bb- wLALV- (96r) 9802’ OFER- |FOEE Z1d
MOS8 |SLEZ (DEOE 944 (SeEl wLv0t OvAF #ZBL 00007 EZES GLSE |6EEC (SSLE QL0 (LZE E59) WEEE  (ZeAY 297 BRT- [ WeDL- [ZLGL JEpl- | AvET LLd
1492 |1ES) BEFO |9E8C’  BOZE 0792’ M0 (9ERY (EFES 0000 ARPS |90BE D69F  FOPE LESE B0SE (A7 E4vS ovS0 Z4v0 (2067 |SLES OWSO- |9ees 01Ld
L8z’ gLEL v2EL LAv00 PELD- S400°- B9 6ZST BMSE 6FPS 000D ) |B20¢ 29T (e BME ORIT (950 £FBY pZET- £Z00- (SvSE |6BeC  LLOE |Tis0 5l
BLGE |90LF (2961 L2V FE9E EBA)- BTOE  FEFS  BZEC’ 90BE BE0L |0000') L4590 |96/5 SOFS ZEES  LES¥  FEFS (Z80Z- (OEL)- [BECT |9vly (E¥9L’ ee0l 8d
290F |9vsy (266l OLPE LBEE EWOZ EEZS 1ZES 5512 089F  g9ZE’ |1459 0000'L FlLEF DE9Z 9E/9 4S8l SeRr’  BPED' EevZ - (vE0Z |EOW)  Z002- |eveld- 2
950c- |E0vF (SEEC’ 0996’ 560l SEv0 SeCF 99Ly 91400 F9ZE EZZE 9645 vleF |0000')L 9EE9 OSS¥ BE0E  Zeed LSO’ SEe0’ EESE |ZRVS vrEl' |9ERT 90
geT’ |0ISF (9679 SOvE BelE 4600 955 ZEOF MZ4E' 1ESE GLAE |90VS 099’ |95E9 DOOO'L 0995 1798’ £B0Z LO6D- ££91 [BESY [A0MF OLE0° |EBLE 50
ISIE |90vZ'  vSTE (9L BEEE  FEOE GVOE'  FOSS £SO GDBE OFAZ' |ZEBS 959 0SSY 0995 00OC'L LOov LEwl’ kel 9slE'- svOF (SIS Slyl'- |E0E0- ¥
O0LE | WekE (949 BV EOOV ZSo¥  LATE SECE vEET 6ZAE 950K | LeBF (2581 6807 LZ9E 1O0F 000O'L FLLL 6E9v- | LRDE'- [ LEED' | 1PDZ 046L- |SEET Ed
9967 |lgiE (299l 66L00 BEAD  FGEL- 0SEY (FZEV  ZEAY ELVS EFED FEVS  S6EF (7827 EBOZ LEv) vLLL 0000')L 679l SEVD (vSeZ’ (9960 MZLF | 10L0- zad
Zrar- |fEz)'- 1195 - EZv)'- EYAE- 9087 - 0A00°- | LkA7- 4947- 9FSO0 vEET- 7807 BFED | ISOZ LOAOD- @191'- ARAV- 691 0000 L 70T vrrd' |06LL (LLGF | LLAT 1d
BLILO- |ZSE) |DBED EF90 49T LELV- 0S5E FLAV- 4BAT- TAVO EZOO- |OELL'- BAFT- |SEBON (E/9L 9GLE'- LYOE- SEVOD. (ZA0Z' 0000') |ZRAS |SREE BEID |EART 9e0
gIE |66/ AZWE 00200 LPSE SE9L'- EMBE 96W)  Lv0L- Z0RT SWSF |BETS pAOT |EESE BESHE SOV LBED ¥SAT  PPFOD 7R9S 00007 ) |GREE (/8T |A9EL Sed
E4zL'- |SBL0- vORD /041 BAZE ROV - RAOE  9@0E AM6L SLES RBAZ |9vly EOFL' |ZFFS 200 GISL LPOZ 99600 06LL (SAZE |AGEE’ (0000 a9vsO- |ZZes ¥EQ
020F- |0Ev0'- |Z415- 962F- 4EA5- GOVS - ESLE- (OFEY'- Jerl- OFSO- LLOE |EF9L Z00C- |FFEL O 0ZE00 SLvL'- 046L- LEW LGy BEl0 (4827 |9vs0- 0000k (E04L- ££d
EFA0- |ELGL'- (SEO00 L/SE OMSO- (ZL6L EMEE FEEE JvET 9775 ZLS00 |00 BFED- |95v?  BRIE E0R0- SeeZ LOMO- L7 E4vE RERL 2785 E04)- 0000'L Zed
pea ]l sa [ aa [ s [ sio [ wolegzia] nal o] ea [ sa | sa] 9a ] sa [ vo [ g0 [ zo [ 1o [ 90 [ sea [ vea [ gea [ zeq 3|qeUEA,

{elep Buissiw Jo uolja|ap aswased) gL=p

ooosn' = d 18 weagubis ale sUOIjeEU0D paER

(96 £g HodwiTjeaym Iales S8YY 1] Ul JBAYAN 55)) SUDIE|AU0]
(9661

-Z86T 0Q01d31 Alll ‘0100210 102 AM300Q0LD AML 103 0d31TL0M3Q PAD 101y 02 AL AL 31231 5130123X000 53103Y31A0T Q" TLII SOMDAIL]

Institutional Repository - Library & Information Centre - University of Thessaly

18/05/2024 15:04:01 EEST - 3.147.82.236



LHopaptiuara

IMivaxag I11.9: Anoteléopota TG ovAALONG TOAAUTANG TOAVOPOUNONG

petadd Tov TV Tov Rycr kKot Rre) kot tov amododcemv tov Papfaxtod.

Fegression Summary for Dependent Wariable: Yield(s) (Statistica
R= 73290358 R*= A3714766 Adjusted R= 46000561
Fi2 12=6 9631 p=< 005933 Std.Error of estimate: 34 394

Beta otd Err. B Std Err t{1Z) p-level
N=15 of Beta of B
Intercept | -0 563606 | 76 21000 -0,007335 0 934221

TCI D21 D,DD1555.D,25?944 0012291 203903 0006028 0995250
WL DX20 0731895 0257944 4 379906| 1 545650 2857413 0 014965

Multiple Begression Results

Dependent: Tield(s) Multiple B = [ 73ES02ELR F = &,563092
h2=  L3T147EE df = z2.1E
No. of cases: 15 adjusted Ri= 45000561 p = ,00%83E
Standard error of estimate:3d, I9ITELEEE
Intercept: -, ,B58360553% Btd_ Error: 76, 205933 18y = -,0074 p = ,394F
TCI_DELl beta=,00Z VCI D20 beta=,73Z

({significant betas are highlighted)

By 2

MMivaxag I11.10: AnoteAéopata g avaAvong TOAAATANG TAAVOPOUNONG

petadd Tov TV Tov Rycr Kot Rre) kot Tov amoddcemv Tov o1taptlov.

Hegression Summary for Dependent Yariable: Yield(s) (Statisti
R= 71696279 R*= 51403564 Adjusted R*= 43304158
Fi2,12)=6 3466 p< 01317 Std. Error of estimate:; 31,480

Beta Std. Err. B otd. Err, 2] p-level
MN=15 of Beta of B
Intercept | 1 30557 BB, 799 0352 0,731
TCI D15 0,325 0225 1625 1,131 1437 0176
WG D4 0505 0225 2955 1,314 2249 0044

Maltiple Begression Results

Dependent: Tieldis) Maltiple B = [ 71638E73 F = £,34565584
R2= E1403Eg4d df = i ey
No. of cases: 1E adijusted RB2= 433204152 p = 012171
Standard error of estimate:31, 472EE1202
Intercept: 30,556300221 Std.Error: 86,7992 tf 1zy = ,3E204 p = 7309
TCI_D15 beta=, 325 VCI D14 beta= 508

{=ignificant betas are highlighted)

By *
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ITAPAPTHMA 11

Yrouvnuo Edagoroyikod Xaptn (IMacoyiov, 2004)
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Hopaptiuoza

1 Dominant STU (Kipia Tumrohoyikri Movaba) : Calcaric Leptosol (LPca), Associated STU
(Zuvutrdpyouoeg Tumrohoyikés MovdSec) : Calearie, Eutric, and Dystric Leptosols, Parent
material (Mntpikd YAxo): Various rocks - Mdgpopa metpuwpara, Quality (Modrnra) : Very
Low - Xaunhoram , Desertification Vulnerability (EvaioBnoia Epnuotroinorng): Very High -
Mohld Ywnhr, Sustainable agronomic uses (Asipépeg ebapomovikég xpriceg): Wild nature-
Aypia puar, Restrictions for non agronomic uses (Mepiopioyol yia pn ebagoTrovikég Xpri-
oeig): Weak - AoBeveig.

Leptosols (LP)

2 Dominant STU (Kupia Tumrohoyixr] Movaba) : Calearic Leptosol (LPca), Associated STU
(ZuvuTrdpxouceg Tutroloyikég Movdbec) : Carcaro-leptic Regosol, Calcaro-petric
Cambisol; Rock wtcrops Parent material (MnTpiké Yhiké): Limestone -Aafeotohbog,
Quality (Mowdrnra) : Very Low - XaunAdtam , Desertification Vulnerability (Emsnoiu
Epnpomoinong): Vary High - MoAd YynhAr, Sustainable agronomic uses (Asipbpeg e
gpomovikég ¥proec): Wild nature- Aypia glion, Restrictions for non agronomic uses

(Mepiopiopol yia pn ebapomovikés xphoeg): Weak - AoBevelg.

3 Dominant STU (Kipia Tutrohoyikr) Movada) : Calcaric Leptosol (LPca), Associated STU
(Zuvumdpyouceg Tumohoyikég Movadeg) : Carcaro-leptic Regosol; Calcarochromic
Cambisal; Calcaro-petric Regosol; Calcic Kastanozem; Rhodo-chromic Luvisal , Parent
material (MnTpikd Yhid): Limestone -AcBeorohBog, Quality (Maidtna): Low - Xapnhd,
Desertification Vulnerability (EuaioBnoia Epnpuotroinong):Very High - Mokl YynAd,
Sustainable agronomic uses (AExpopEeg ebapoTrovikég ¥prioeig): Forest, controlled
pasture- Adoog eAeyxouevn Booxr), Restrictions for non agronomic uses (Mepiopiojpol
yia pn) eSagomovikég ¥prioeig): Moderate - Mérpior.

4 Dominant STU (KUpia Tutrohoyikrj Movada) @ Eutric Leptosol (LPeu) , Associated STU
(Zuvutrdpxouces Tumrohoyikéc Movadbec) : Lepto-eutric Regosol; Vertic Cambisal (Bv);
Vertic Luvisol, Parent material (MnTpixd YAiko): Basic igneous and metamorphic rocks -
Baoikd mupiyewri kal perapoppuayevr], Quality (Mo ta) : Low - Xapnhd,
Desertification Vulnerability (EuaioBnoia Epnuotroinong): Viery High - Mok Yipnhd,
Sustainable agronomic uses (Aepopeg ebaporroviké ¥prioeig): Forest, controlled
pasture - Adoog eheyxopevn fookr, Restrictions for non agronomic uses (Mepiopiopol
yia pn eSagomovikég yprioeig): Moderate -Métpiol.

5 Dominant STU (KUpia Tumohoyikr Movd®a) : Eutric Leptosel (LPeu) , Associated STU
(Euvundpyouoeg Tumohoyikég Mowdbeg) : Eutric Regosol, Lepto-eutric Regosol, Parent
material (MnTpikd Yhio): Flysh - DAGoyng , Quality (Moidrnra) : Low - Xapnhs ,
Desertification Vulnerability (EvaoBnaio Epnuomoinong): Very High - MoAd Yynkd,
Sustainable agronomic uses (Acpdpeg ebapomovikés xprioeg): Forest, wild nature -
Adoog, dypa gdon, Restrictions for non agronomic uses (Mepiopiopol yia un eBapommo-
vk ypfice). Strong -loyupol.

6 Dominant STU (Kipa Turrohoyikr) Movada) ; Eutric Leptosol (LPeu) , Associated STU
(Zuvumdpyouoes Tutrohoyikég Movadec) : Lepte-eutric Regosol; Eutric Cambisol; Haplic
Phaeozem, Parent material (MnTpmd YAikd): Flysh, Schists - ®hOoyng, IyordhiBo ,
Quality (Motbmra) : Low - XapnAr , Desertification Vulnerability (Evmo@inola Epnpomol-
nong): Very High - NMoAd Ynar, Sustainable agronomic uses (Aeipopeg eBapoTovikég
¥prioeig): Forest, controlled pasture - Adaog eAeyyouevn Booxri, Restrictions for non
agronomic uses (Mepiopiopoi yia pn edapomovikég Xprioeig): Strong - loxupol.

7 Dominant STU (KUpia Tumrohoyikr) Movidba) : Dystric Leptosol (LPeu) , Associated STU
(Zuvumdpyouceg Turrohoyixég Movddeg) : Distro-petric Regosol; Haplic Acrisol ;
Dystric Cambisol, Parent material {l\drrmm Yhixd): Acid igneous and metamorphic rocks -
OEiva Mupiyevri & peTapoppwyuéva TetppoTa , Quality (Mowmra) : Low - Xapnhg ,
Desertification Vulnerability (Evaiofnoia Epnuotroinong): Very High - Mok Yynhrdg,
Sustainable agronomic uses (Aeipopeg ebaporTovikés Xprioeig): Forest, controlled
paslure - Adoog eheyyopevn Booxr), Restrictions for non agronomic uses (MMepiopiopol
yia pn eBagotrovikég xprioeig): Moderate -MErpiol.

8 Dominant STU (Kupia Tumrohoyikr) Movdba) : Eutric Leptosol (LPeu) , Associated STU
(Zuvundpyouceg Turrohoyikég Movddeg) @ Dystric Leptosol; Haplic Phasozem; Eutric
Cambisol; Dystic Cambisol;, Eutro-petric Regosol, Parent material (Mntpixké YAixG):
Granits, Diorites, Schists - Mpavireg, Aiopiteg, Exiorahbon , Quality (Moidmra) : Low

-XaunAr , Desertification Vulnerability (EuamaBnaia Epnuotoinang): Very High - NoAd
YwnAr, Sustainable agronomic uses (Aapdpeg ebapoTrovikes Xprioeig). Forest,
controlled pasture - Adoog eheyyopevn Bookr), Restrictions for non agronomic uses
(NMepiopiaiiol yia jn edapomovikés xpfioeig): Moderate -MéTpio.

NOTE - ZHMEIQZH :

STU : Soll Type Unit
FAO, 1998. World Reference Base for Soil Resources

H olvBeon tou xdptn éyive Ue To Aoyiouikd ArcView GIS amd mv: M. KoopomoltAou
The map was compiled using ArcView GIS by: P. Cosmopoulou

Adfiva , PeBpoudpiog 2004
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Regosols (RG)

9 Dominant STU (Kipia Turrohoyikr] Movdba) : Calcaric Regosol (RGea), Associated STU
(Zuvumrdpyouaeg Tutrohoyikég Movddeg) : Calcaro-chromic Cambisol; Calcaric Leptosol;
Rhodic Luvisol , Parent material (Mrpikd Yhikd): Limestone -AoBeotdAiBog, Quality
(Nowdmnra) | Low - Xapnhr , Desertification Vulnerability (Eumo8noia Epnuomoinong):
Very High - NMokG YynAr , Sustainable agronomic uses (Asipopeg ebapomovikés xpioeig):
Forest, controlled pasture - Adoog eheyyopevn Bookr, Restrictions for non agronomic uses
(Mepiopioyol yia pn edapommovikég xprioeg): Moderate -METpiol.

10 Dominant STU (KUpia Tutrohoyikri Movdba) : Eutric Regosol (RGca), Associated STU
(Zuvumrdpyouceg Tumohoyikég Movadec) - Vertic Cambisol; Eutric Leptosol; Verite Luvisol
(Lv), Parent material (Mnrpikd YAika): Basic rocks - Baoikd merppara, Quality (Moidtrra) :
Low - Xapnaf , Desertification Vulnerability (EvanoBrioia Epnuotroinong): Very High - Moho
YignAry, , Sustainable agronomic uses (Asigopeg edapomovikég xprioeig): Forest, controlled
pasture - Adoog eAgyyouevn Bookr, Restrictions for non agronomic uses (Mepiopiopol yia
un ebagomovikég Xprioeig): Moderate -Métpiol.

11 Dominant STU (Kupia Tutrohoyikri Movada) : Eutric Regosol (RGeu), Associated STU
(Zuvutrdpyouceg Tutrohoyikég MovdBec): Eutric Cambisol; Eutric Leptosol; Haplic Phaeozem,
Parent material (MnTpikd YAikd): Flysh,Schists, Phyllites - ®AGaxng, ZxioToMBol, Dukhiteg,
Quallty (Mowdma) : Low - XapnAd , Desertification Vulnerability (EuaioBinola Epnuomoinang):
High - Ywnar, Sustainable agronomic uses (Asipopeg edapomovikég xproeig): Forest,
controlled pasture - Adoog eheyxopevn Booxr), Restrictions for non agronomic uses

{Mepiopiopol yia pn eSapomovikés Xproeig): Strong - loyupol

12 Dominant STU (Kipia Tutrohoyikr Movada) : Eutric Regosol (RGeu), Associated STU
(Zuvumrdpyouceg Tumohoyikég Movadec) : Eutric Cambisol; Haplic Acrisol; Haplic Phaeczem;
Chromic Luvisol; Eutric Leptosol, Parent material (Mrrpikd Yhika): Flysh, Schists, Phyllites -
DAGOY NG, IoToMBO, QUANTEG, Quality (Moiotnra) : Low - XapnAf , Desertification
Vulnerability (EvaioBnaia Epnuotrolnong): High - Ywnhr, Sustainable agronomic uses
(Asipopeg eSapomoviré xprioeic): Forest, controlled pasture - Adoog eAeyxtuevn Bookd,
Restrictions for non agronomic uses (Mepiopiopol yia pn edagaomovikés xprioec):

Strong - layupol.

13 Dominant STU (Kupia Tutrohoyikr] Movada) : Dystric Regosol (RGdy) , Associated STU
{Euvumrdpyouoeg Tutrohoyikég MovdBec) : Dystic Cambisol, Haplic Acrisol (Ao); Orthic
Luvisol (Lo); Eutric Lithisol (le) , Parent material (MnvpixG YAmd): Flysh, Schists,Phyliites,
Conglomerates - ®Adoyng, IiaTohibor, Pulhiteg, KpokaAhomayr, Quality (Moidmra) :
Low - XapnAry , Desertification Vulnerability (EvagBnaia Epnuotroinong): High - YnAd,
Sustainable agronomic uses (Aswpbpeg edaporrovikés xprioeig): Forest, controlled pasture -
Adoog eheyxopevn Pookr, Restrictions for non agronomic uses (Meplopiopol yia un
ebapomovikég xprioeig): Strong - loyupol.

14 Dominant STU (Kupia Turrohoyikri MovaSa) : Dystric Regosol (RGdy) , Assoclated STU
(Euvumdpyouoeg TumroAoyikéc Movadec) : Dystric-petric Cambisol; Dystric Leptosol;
Haplic Acrisol (Ao); Orhtic Luvisol (Lo) , Parent material (Mnrpikd Yhkd): Granits, Gnels,
Diorite - Mpaviteg, MNvelmor, Mopireg, Kpokahhorayri, Quality (Movdmmra) : Low - Xapnhd,
Desertification Vulnerability (EvaigBnoia Epnpotroinong): High - YynAr, Sustainable
agronomic uses (Asipopeg eBapomoviktg xprioeig): Forest, controlled pasture - Adoog
eheyxouevn Booxr), Restrictions for non agronomic uses(Mepiopiopol yia pn edagporo-
vikég xpriozig): Strong - loyupol.

15 Dominant STU (Kipia Tutrohoyikii MovdSa) : Eutric Regosol (RGeu) , Aﬂsoulaliad STU
(ZuvuTdpxouoeg Tutrohoyikés Movdbes) | DEutric Cambisol; Eutric
Chromie Luvisol; Rhodic Luvisol , Parent material (Mntpixéd YAiké): Flysh, Schlsl
Limestone ¢Ju.‘|a)(r|(; Exm(m&m AoBearéhiBog, Quality (Moidrra) : Low - anm.
Desertification Vulnerability (EvaioBnola Epnuomoinong): High - Yynar , Sustainable
agronomic uses (Aeipdpeg eBapomovikig Xproeig): Forest, controlled pasture - Adoog
eheyyouevn Boowr, Restrictions for non agronomic uses(Mepiopiopol yia pn ebagotro-
vikeg yprioeig): Strang - loxupol.

16 Dominant STU (Kdpia Tumrohoyikri MovdSa) : Calcaric Regosol (RGea) , Associated STU
(Zuvumrdpyouoeg Tummohoyikeg MovdBec) . Calcaric Cambisol | Haplic Cakclsol, Vertic
Cambisal ; Chromic Vertisol ; Calcaric Fluvisal , Parent material (Mrpixd YAxa): Tertiary
and Quaternary calcareous deposits - Tpmoyeveig & TeTaproyevelg aopeor. amodéoeig,
Quality (Mowwmra) : Medium - MéTpia, Desertification Vulnerability (EumoBnofa Epnuorol-
nong): Mérpia - Medium , Sustainable agronomic uses (Asipopeg edagoTovikég XpRaeig):
Forest, controlled pasture & agriculture - Adoog eAeyxopevn Booxkr kal yewpyia, Restrictions
for non agronomic uses (Mepiopiopol yia pn edagaTovikés Xprioeig): Moderate - Mérpior.

17 Dominant STU (Kipia Tutrohoyikf Movaba) : Calcaric Regosol (RGea), Associated STU
(Euvumdpyouoeg Tumrohoyikég Movadec) : Calearic Cambisol; Chromic Luvisol; Rhodic
Luvisol ; Chromic Vertisol ; Calcaric Fluvisol , Parent material (Mnrpixd YAké): Tertiary
and quartemary gravely calcareous deposits - Tpimoyevelg km Tetaproyevelg aofeaTolye
xohikwdeg amobioeg, Quality (Mowmra) : Medium - Mérpia, Desertification Vl.ﬂnar-abilrty
{EvaioBnoia Epnuomeoinang): Medium - Métpia, Sustainable agronomic uses (Asipdpeg
ebapomovikég ¥prioeig): Forest, controlled pasture and agriculture - Adoog eheyyopevn
Bookr km yewpyia, Restrictions for non agronomic uses (Mepiopiopol yia un eSagoto-
vikég yprioec): Moderate - Mérpioi.

18 Dominant STU (Kipia TumroAoyikri MovaSa) : Calcaric Regosol (RGea) , Assoclated STU
(Zuvumrdpyouoeg Tummohoyikég Movdadec) : Calcaric Cambisol; Haplic Calcisol; Calcaric
Fluvisol , Parent material (MnTpikd YAika): Tertiary marls and associated holocene alluvium -
Tpimoyevelg pépyeg pe mapouoia OAdkavou arroufiou, Quality (Mowdmra): Medium - Mérpia,
Desertification Viulnerability (EvaigBnoia Epnpomoinong): Medium-Mérpia, Sustainable
agronomic uses (Aeipdpeg eBapomovikég Xprioeic): Forest, controlled pasture & agricultyre-
Adoog eheyyopevn Bookr) ka yewpyia, Restrictions for non agronomic uses (Meplopiopol
yia pn ebagomrovikég Ypriceg): Moderate - MéTpiol.
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Fluvisols (FL)

18 Dominant STU (Kipia Tutrohoyikr Movada) : Calcaric Fluvisol (FLea), Associated STU
{Zuvumdpxouoeg Tutrohoyikég MovdBeg) : Haplic Calcisol; Calcaric Cambisal, inclusions
of Solonchak in some cases, Parent material (Mnrpiké Yhkd): Holocene alluvium -
Ohékavo ahkolpio, Quality {Moidtnra) : Very high - MoAG vwnAr , Desertification
Vulnerability (EvaioBnoia Epnuomoinong): Low - XaunAs, Sustainable agronomic uses
(Aeipopeg eBapotrovikEg Xprioeig): Agriculture - Mewpyla, Restrictions fer non agronomic
uses (Mepiopiopol yia pn edapoTrovikég xprioeic): Very Strong - MoAd ioxupol.

20 Dominant STU (KOpia Tutrohoyixr Movdda) : Calcaric Fluvisol (FLca), Associated STU
(Euvummdpxouoeg Tutrohoyikeg Movadec) : Calcaric Cambisol; Haplic Calcisol; Rhodic
Luvisol , Parent material (Mnrpikd Yhikd): Holocene alluvium, Quaternary terraces -
Ohdkave oholpio, TEtaproyevels avaBaBpol, Quality (Mowdnra) : Very high - NoAd
uynAr , Desertification Vulnerability(EuaioBnoia Epnpomoinons): Low - Xaunhf ,
Sustainable agronomic uses (Aeipdpeg eSapoTovikég xprioeig): Agriculture - Mewpyla,
Restrictions for non agronomic uses (Mepiopioyol yia pn eSapomovikég xprioeg): Very
strong - NoAd 1ogupol.

21 Dominant STU (Kipia Tutrohoyikri Movada) : Calcaric Fluvisol (FLca), Associated STU
(Euvumdipxouoeg Tutrohoyikég MovaBec) : Haplic Luvisol; Eutric Fluvisol, Eutric Cambisol;
Chromic Luvisol , Parent material (Mnrpikd YAxa): Holocene alluvium, Holocene terraces -
OAdrkavo adhoupio kal avaBaBpol, Quality (Moidrnra) : Very high - MoAd uynAr
Desertification Vulnerability (EumoBnoia Epnuomeinong): Xapnhf - Low , Sustainable
agronomic uses (Aapdpeg ebapomovikég xpriaeig): Agriculture - Mewpyla, Restrictions for
non agronomic uses (Mepiopioyol yia pn eBagpomovikég xprioeig):Very strong-MoAu ioxupol.

22 Dominant STU (Kipia Tutrohoyixr Movada) : Calcaric Fluvisol (FLca), Associated STU
(Zuvumdpyouceg Tumrohoyikés MovaBec) : Fluvicalcaric Gleysol; Gleic Solonchak ,
Parent material (MnTpikd YAikd): Holocene alluvium - OMkavo aiholBio, Quality
{Mavdrmra): Very high - Nokd upnAr, Desertification Vulnerability (EuaigBnaia
Epnuotoinong): XapnAr - Low, Sustainable agronomic uses (Aeipopeg eSapomovikis
xprioeig): Agriculture - Mewpyla, Restrictions for non agronomic uses ((epiopiopol yia
un ebaporrovikeg xpoei): Very strong - Mokd axupol.

23 Dominant STU (Kupia Tumrohoyikr Movaba) : Calcaric Fluvisol (FLca), Associated STU
{Euvumdpyouoeg Tutrohoyikég Movabeg) : Chromic Vertisol; Pellic Vertisol; Haplic Luvisol;
Calcic Kastanozem , Parent material (MnTpixd Yaikd): Holocene alluvium, Quatemary
terraces - Ohdxaivo aAholPio, Teraproyevel avaaBuol , Quality (ModtnTa) : Very high -
Mahd uynAr , Desertification Vulnerability (Evaio8noia Epnuomoineng): Low-Xaunhr .
Sustainable agronomic uses (Asipopeg eSapomovikég Xprioeig): Agriculture - Mewpyla,
Restrictions for non agronomic uses(lepiopiopol yia un edapomo-vikég ¥prioeic): Very
strong, moderate - Mo ioxupol, pérpiol.

24 Dominant STU (Kupia Tutrohoyixr Movada) : Calcaric Fluvisol (FLca), Associated STU
(Zuvumdpyouoeg TutrohoyikEg Movadec) : Fluvi-calcaric Gleysol; inclusions of Gleic Solochak
Parent material (MnTpikd Yhikd): Recent alluvium - Mpéogaro alko0pio, Quality (Mobmra):
Very high - Mo upnAn , Desertification Vulnerability (EuaoBnoia Epnuomoinonc): Low -
Xapnhf , Sustainable agronomic uses (Atipopeg eSapomovikég xproeig): Agriculture -
lewpyia, Restrictions for non agronomic uses (Mepopiopol yia pn ebapomovikés xproeig):
Very strong - MNoAd oyupol.

25 Dominant STU (Kipia Turmrohoyixi Movdda) : Calcaric Fluvisol FLca), Associated STU
(Zuvurrdpyouoeg Tutrohoyikég Movadec) : Eutric Histosols; Fluvi-calcaric Gleysols ,
Parent material (MnTpikd YAikd): Lacustfiuvial aluvium - Aipvalo-trordpio aholBio , Quality
(Mosmmra) : Very high - MoAd uynAr, Desertification Vulnerability (EumoBnola Epnuorroinang)
Low - XaunAr , Sustainable agronomic uses (Aeipopeg ebapoTiovikés Xproeis): Agriculture -
Iewpyia, Restrictions for non agronomic uses(MNepiopiopol yia un eBapotmovikég ¥pRoEig) |
Very strong - MoAd ioyupol.

Cambisols (CM)

26 Dominant STU (Kopia Tummohoyiki Mowdba) : Calcarochromic Cambisol (CMerca),
Associated STU (Zuvumrdpyouoeg TumoAoyikés Movabeg): Calcaric Regosol; Calcaric
Leptosol; Rhodic Luvisol, Parent material (Mnrpikd Yad): Limestone - AofeardhBog,
Quality (Nowtnrd): Medium-low - MéTpia-yapriAn, Desertification Vulnerability (Evaicenoia
Epnuomroinang): YynAr - High Sustainable agronomic uses (Acipopes edapommovikés
xproeig): Forest, controlled pasture - Adoog eAeyxtuevn Bookr, Restrictions for non
agronomic uses (Mepiopiopol yia un edapomovikés Xproeig): Strong - loxupol.

27  Dominant STU (KOpia Tumohoyikrj Movada) : Calcaric Cambisol (CMca), Associated
STU (Zuvutrdpyouoeg Tutrohoyikég Movddeg) : Haplic Calcisol; Calcaric Regosol; Rhodic
Luvisol; Chromic Luvisol, Parent material (Mnrpiko Yikd): Tertiary unconsolidated deposits -
AoOvBereg Tpitoyevels amobéoelg , Quality (Moidmra) : High - Yynhd , Desertification
Vulnerability (EuamoBnoia Epnuomoinang): Medium - Métpia , Sustainable agronomic uses
(Asipopeg ebagpomrovikég Xplioeig): Forest, controlled pasture and agriculture - Adoog
eheyxopevn Booxr kan yewpyia, Restrictions for non agronomic uses (Mepiopiopol yia pn
ebapomovikég ¥prioeig): Strong - loyupol.

28 Dominant STU (KOpia Tumrohoyikri MovaSa) : Calcaric Cambisol (CMca), Associated
STU (Zuvumrapyoudeg Turrohayikés Movadec) : Haplic Calcisol; Calcaric Regosal; Rhadic
Luvisol; Chromic Luvisol , Parent material (Mnrpikd YA6): Calcareous conglomerates -
AopeoTouxa kpokahoTayry, Quality (Motnra): Medium - Mérpia, Desertification Vulnerability
(Evaiofnaia Epnpomoinonc): Medium - Mérpia, Sustainable agronomic uses (AEkpdpeg
ebagomovikég xprioeig): Forest, confrolled pasture - Adoog eheyyduevn Booxr}, Restrictions
for non agronomic uses (Mepiopiopol yia un eSapomoviké xprioeig): Moderate - Métpiol.
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Dominant STU (Kipra TuoAoymkri Movaba) ; Calcaro-vertic Cambisol (CMvica), Associated
STU (Zuvumdpyouoeg Tumohoyikés Movadeg) : Haplic Calcisol; Calcichromic Vertisol; Calcic
Kastanozem, Parent material (Mnrpixd Yhiko): Tertiary & Quaternary Calcareous terraces-
Tpiroyeveic & Tetaproyevelg aofeatolyo avaBaByoi , Quality (Modmra) : High- medium -
Yynhr - pérpia , Desertification Vulnerability (EuaoBnoia Epnuomoinong): Medium -MéTtpia ,
Sustainable agronomic uses (Acipbpeg edagomovikés xprioeig): Forest, controlled pasture
and agriculture- Adoog ekeyyouevn Booxr) ka yewpyla, Restrictions for non agronomic uses
(Nepiopiopol yia pn edapomovikég xphoeg): Moderate - Mérpion.

Dominant STU (Kipia Tumohoyikr] Movaba) : Eutric Cambisol (CMeu), Associated STU
(Zuvurrdipyouoeg Tutrohoyikég Movadeg) : Eutric Regosol; Eutric Leptosol; Chromic Luvisol ,
Parent material (Mntpid YAkG): Flysh, Schists, Phyllites - ©AGayne, oyioToMBol, puhditec,
Quality (Mowdmra) - Medium-low - Métpia-yapnhrf , Desertification Vulnerability (EvaicBnoia
Epnpomoinong): High - YiwnAd, Sustainable agronomic uses (Aeipapeg edapoTTovikEg Xpfi-
oeig): Forest, controlied pasture - Adaog eheyyduevn Boorr} , Restrictions for non agronomic
uses (Mepiopiopol yia pn eSapomovikés yproeig): Strong - laxupol.

Dominant STU {Kdpia TutroAoyikr; Movada) : Calcaric Cambisol (CMca), Associated STU
(Euvurtdpyouaeg Tutrohoyikeg Movadec) : Haplic Cambisol; Vertic Cambisol; Vertic Luvisol;
Eutric Regosol; Eutric Leptosol, Parent material (Mn1pixd YAxo6): Basic igneous rocks -
Baokd mupyevr] metpipara, Quality (ModmTa): Medium low - Mérpia xaunAd,
Desertification Vulnerability (Evaio8nola Epnpomoinong): Medium - Mérpia, Sustainable
agronomic uses (Asipopes edaporovikés Xprigei): Forest, controlled pasture - Adoog
eheyyxouevn Bookr|, Restrictions for non agronomic uses (Meplopiapol yia pn edapotrovikég
¥proeic): Moderate - Mérpiol.

Dominant STU (Kupia Tumrohoyikr) MovaBa) : Dystric Cambisol (CMdy), Associated STU
(Euvurrdpyouoeg Tutrohoyikés Movddec) : Dystric Regosol; Haplic Acrisol; Haplic Luvisal;
Eutric Lithosol , Parent material (MnTpikd YAkd): Granits, Diorite, Flysh, Gneis, Schists -
paviteg, Mopiteg, ®Adayxng, Mvedmol, ZyaroABor , Quality (Mowdmmra) : Medium low -
MéTpia xapnAr , Desertification Vulnerability (Evmofnaia Epnuomoinong): High - Ywnhd,
Sustainable agronomic uses (Acipopes ebagomovikis ¥prigeig). Forest, controlled pasture -
Adoog eheyyopevn Booxr) . Restrictions for non agronomic uses (Meplopiopol yia pn
ebopomovikés Xprigeig): Strong - loyupol.

Dominant STU (Kdpia TutroAoyikr] Movada) : Eutric Cambisol (CMeu), Associated STU
(Zuvurrdpyouoeg Tumrohoyikég Movddeg): Eutric Regosol; Chromic Luvisol; Haplic Andosol;
Eutric Leptosol, Parent material (Mnpikd YAd): Acid volcanic rocks (mainly) - Ofiva kuplw
neaiaTeloyevr) TeTpipara, Quality (Mowdmra): Medium low - Mérpia xaunhr, Desertification
Vulnerability (Eumo8nala Epnuomoinong): YywnAf - High , Sustainable agronomic uses
(Acipopeg eSapomrovikég Xprioeig): Forest, controlled pasture, wild nature - Adoog ehey-
¥opevn Bookr), dypia puon, Restrictions for non agronomic uses (Mepiopiopol yia pr
edagoTovikég Xprioeig): Moderate weak - MéTpior - acBevelg.

Dominant STU (KGpa Tutrohoyikri Movada): Calearo-vertic Cambisaol (CMvica), Associated
STU (Zuvumdpyouoeg Turrohoyikés Movaddes) : Eutric Cambisol; Calci-chromic Vertisol;
Pellic Vertisol; Calcaric Fluvisol , Parent material (Mnrpikd YAo): Holecene alluvium,
Qualemary terraces - OAdkavo aAhoupio, Teraproyeveic avafaByol , Quality (ModmTa) :
High - Ywnhr , Desertification Vulnerability (Evmotnola Epnuomolnong): Low - XapnAs ,
Sustainable agronomic uses (Asipdpeg ebagomovikig xprioeig): Agriculture - Mewpyia ,
Restrictions for non agronomic uses (Mepiopiopol yia pn eBagomovikés yprigeig): Very
strong - Mol yupol.

T p—

34

35

Dominant STU (Kdpia Tumrohoykr; Movdda) : Calei-chromic Vartisol (VRerec), Associated
STU (Zuvumdpyouces Tumrohoyikég Movabeg) : Calcaro-vertic Cambisol; Pellic Vertisol;
Calcaric Fluvisol, Parent material (Mnrpikd YAd): Teriary & Quaternary unconsolidated
calcareous deposits - Tproyelg kai Teraproyeveig aoivBereg aofeaTolyeg amobéoei,
Quality (Modtmra) : High - YynAr , Desedification Vulnerability (EvmoBnota Epnuomoinong):
Low - XapnAf}, Sustainable agronomic uses (Aagopec edapomovikég yproeig): Controlled
agriculture and pasture - EAeyyduevn yewpyla ka Béoknon, Restrictions for non agronomic
uses (Mepiopiopol yia pn eSapoTovikég Xpfoeic): Strong - loyupol.

Dominant STU (Kipia TutroAoyna] Movada) : Chromic Vertisol (VRer), Associated STU
(Zuvumrdapyouceg Tutrohoyikég Movadeg) : Chromo-vertic Luvisol; Calcaric Regosol ,
Parent material (Mntpikd Yhwo): Tertiary deposits - Tpiroyeveig amoBéoeig, Quality
(Mowdmnra) : High -YynAr, Desertification Vulnerability (Euao8noia Epnuomoinor):
Medium - Mérpia , Sustainable agronomic uses (Aspopeg ebagotovikég Xprioeg):
Controlled agriculture and pasture - EAeyxouEvn yEwpyla kai Béoxnon , Restrictions
for non agronomic uses (MNepiopioyol yia pn eBapoTrovikégyprioeig): Strong - layupol.

‘ Luvisols (LV)

Dominant STU (Kipia TutroAoyikri Movasa) : Chromic Luvisol (LVer), Associated STU
(Zuvumdpyouaeg Turrohoyiés Movabeg) : Haplic Calcisol; Calcaric Regosol |, Parent
material (MnTpikd Yhikd): Uncosolidated Tertiary deposits - AoluvBereg Tprroyeveig
amoBiaeic, Quality (MoidTrTa) :High-YiynAr, Desertification Vulnerability (Euvaio8naia
Epnuormroinong): Medium - Mérpia , Sustainable agronomic uses (Aspopeg EBapoTTovikés
xprioeig): Agriculture - MNewpyla , Restrictions for non agronomic uses (Mepiopiopol yia pn
ebapomovikégyprioeig): Very strong - MoAd ioyupol.
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37 Dominant STU (Kipa Tumrohoyikr} Movaba) : Rhodic Luvisol (LVro), Associated STU
(Zuvumdpyouoeg Tutrohoyikég Movasbeg) : Eutric Cambisol; Eutric Regosol, Parent
material (MnTpikd YAd): Quaternary conglomerates, plelstocene deposits -

Teraproyevii Kpoxahamayr, TAaioTokaiveg amoBéoeig, Quality (MoiGmra) : High - medium
- YnAn - pérpia, Desertification Vulnerability (EvaioBnoia pnpoToinong): Medium -
Mérpia, Sustainable agronomic uses (Acipdpeg ebagomovikég yprioec): Controlled
agriculture and pasture, forest - eAeyyduevn yewpyla xai Bdoxnono, Gdooc , Restrictions
for non agronomic uses (Mepiopiopol yia pn eSagomovikeg xprioeig): Moderate - Mérpior.

38 Dominant STU (KOpia Tumrohoyikr] MovaBa) : Chromic Luvisol (LVer), Associated STU
{Zuvurrdpyouoeg Tumrohoyikes MovaBec) : Eutric Planosol; Calearic Fluvisol; Rhodic Luvisol ,
Parent material (Mnrpikd Yhiko): Tertiary and Quaternary unconsolidated deposits - Tpito-
yevelg kan Teraproyeveic aotvBereg amoBéoeig, Quality (MoiGémra) : High - YynAr,
Desertification Vulnerability (EvaioBnoia Epnuomoinong): Medium -Mérpia Sustainable
agronomic uses (Acipdpeg eSapomovikég xprioeic): Agriculture - Mewpyia , Restrictions
for non agronomic uses (Meplopioyol yia un ebagoTrovikéc Xpfoeg): Strong - loyupol.

39 Dominant STU (Kima Tumrohoyiki] MovaBa) : Chromic Luvisol (LVer), Associated STU
(ZuvuTmrdpyouoeg Tutrohoyikég Moviddec) : Eutric Cambisol; Haplic Phaeazem; Eutric
Regosol; Orthic Acrisol; Eutric Leptosol, Parent material (Mnrpikd YAika): Flysh, Schists,
Gneis - GAlo¥ng, TyiordéhiBol, MNvedaiog, Quality (Mowmra) : Medium - Mérpia ,
Desertification Vulnerability (Evao8noia Epnuorreinong): Medium - Mérpia ,Sustainable
agronomic uses (Asipopeg edagpamovikég xprioeig): Agriculture - Mewpyla , Restrictions
for non agronomic uses (Nepiopiopol yia un edapomovikég ¥prioeig): Strong - layupal.

40 Dominant STU (K0pia Tutrohoyiki Movada) : Vertic Luvisol (L), Associated STU
(Zuvumrdpyouces Tutrohoyikég Movdadec) | Viertic Cambisol; Eutric Regosol; Eutric
Leptosol, Parent material (Mnrpcd YAixo): Basic igneous rocks - Baokd mrupiyevry
TeTpwpara , Quality (Mowmra): Medium - Métpa, Desertification Vulnerability
(Evaiofnola Epnuomoinong): Medium - Mérpia , Sustainable agronomic uses
(Aspopeg ebapartovikés Xproeic): Forest controlled pasture - Adoog EAeyXOpEYn
Booxrj, Resfrictions for non agronomic uses (Mepiopioyol yia Yn eSapoTrovikis
¥prioeg): Modarate - Mérpiol,

41 Dominant STU (Kipia Tumrohoyikr] Movasa) : Haplic Luvisol (LVha), Associated STU

(Zuvumdpyouoeg Tutrohoyikéc Movadec) : Haplic Acrisal; Dystric Cambisol; Eutric
ol; Dystric Leptosol (Id); Haplic Phasozem, Parent material (Mnrpixd Yhikd):

Flysh, Schists, Gneis, Phyliites - ®AUgyng, Exiorohbel, MNvedomog, PulMiteg, Quality
(Mowdmra) : Medium - Métpia , Desertification Vulnerability (Evaio8nola Epnuomoinong):
Medium - Mérpia , Sustainable agronomic uses (AenpOpeg ebagoTTovikEg XprgEeig):
Forest controlled pasture- Adooc eheyyopevn Booxr| , Restrictions for non agronomic
uses (Mepiopiopol yia pn edapomovikég yprioes): Moderate - MéTpior.

42 Dominant STU (Kipia Tumrohayikr MovdBa):Vertic-calcic Luvisol (LVecwt), Associated
STU (Zuvumrdpyouoeg Tutrohoyikés Movdbeg) : Rhodic Luvisol; Chromic Vertisol; Calcaric
Regosol, Parent material (Mn1pixd Yhd): Conglomerate -Kpokahomayr, Quality (Modrnra) :
Medium - Mérpia , Deserification Vulnerability (EumoSnoia Epnuomoinong): Medium -
Mérpia , Sustainable agronomic uses (Acipopes eSapomovikég Xproeg): Forast controlled
pasture - Adoog eAeyyopevn Bookr , Restrictions for non agronomic uses (Mepiopiopol yia
pn edapo-movikéc ¥priotic): Moderate - Métpior.

43 Dominant STU (Kdpia Tutrohoyiki] MovaSa) : Chromic Luvisol (LVer), Associated STU
(Zuvumrdpyouoeg Tumohoyikég Moviaseg) : Eutric Cambisol; Eutric Fluvisol , Parent
material (MnTpikd Yhiko): Quaternary terraces, non calcareous alluvium - Tetaproyevelg
avafaBpol km pn aoBeoTolyo ahhodpPio, Quality (Moiétnra) : High - Yywnhr , Desertification
Vulnerability {EvaioBnola EpnuoTmoinong): Medium - MéTpia , Sustainable agronomic uses
(Aspopeg ebapaotrovikeg Xprioeig): Agriculture - Mewpyla, Restrictions for non agronomic
uses (MNepiopiopol yia pn edapommovikés Xprioei): Moderate - Métpiol.

44 Dominant STU (KOpia Tutrohoyikri MovidSa) : Haplic Luvisol (LVha), Associated STU
(FZuvumrdpyouoeg Tutrohoyikég Movddec) : Eutric Cambisol; Haplic Phasozem; Eutric
Regosol; Eutric Fluvisol , Parent material (Mnrpicd YAixd): Unconsolidated Quaternary
deposits - AouvBereg Teraproyeveig amoBéoerg , Quality (Noibtrra) : High - Ywnhf,
Desertification Vulnerability (Evaio8nola Epnuorreinong): Medium - Mérpia , Sustainable
agronomic uses (Ae@opeg edapoTrovikés Xprioeis): Forest controlled pasture and
agriculture - Adoog, eAey)opevn Booxnona ko yewpyia, Restrictions for non agronomic
uses (Mepiopigpol yia pn edapomovikés xproeg): Moderate - MéETpiol.
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