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AHAQXH

Befoiove 6t mapovca epyacio ival 01kn (ov, 0ev £yl GLYYPAPEL Amd AAALO TPOGHOTO LE
N xopic apoPn, oev £xel avtiypael omd ONUOGIELUEVT I AONLOGIELTN Epyocios GAAOV Kot
dev €yel pornyovpévmg vtoPAndei yio fabporoynon oto [ovemotuo Osscoriog 1} ahrov.
Befaidve 61t gipan ev yvooel Tov kavovev mept AoyokAionng tov TMXIIITA kot 6TL 610
TAO1G10 aLTOV EYovV TNPNOEL OAOL 01 KOVOVEG KOTE TNV 0KAOTLOTKT) OE0VTOAOYiO, OYETIKA [LE
avapopés, PiPpMoypapia, K.AT., TOG0 omd Evivmeg OGO Kol Amd MAEKTPOVIKEG TNYEC. X€
ePInT®OoN AOYOKAOTNG omodéyopor OAeG aveEolpétg TIg MOWEG mov TPOPAEmOVY Ot
ekaotote Kavoviopoi tov I10 1 kot tov TMXITIITA.
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IHEPIAHYH

H mapovoa dimhopatiki egpyacio ekmoviOnke oto miaicio tov Ilpomtuytaxov Ilpoypdppatog
Erovdmv tov Tunuatog Mnyovikov Xopotatiag, [Toleodopiag & Ieprpepetokng Avamtuéng tov
Moavemompiov Beccaiiog e avTIKEIPUEVO TNV TaPaKoAoVONoT ToL PavopeEVO TG Enpaciog e T
¥PNoN dOPLPOPIKMOV dedoUEV@V PAdcTNONG, PPOoXOTTOONG Kol EMPAVEINKNG Beprokpaciag oty
NrePTIKn Osooaria, Yo tnv eikocaetio 2001 - 2020.

O oKomdg TG epyaciog ivat 1 AVAALGT TOV YOPOKTNPICTIKAV TNG Enpaciog (cuyvoTnTo ELEAVIeNC
Enpoocidyv, €vioon Kol OdpKewn), KoOMG Kol 1 XOPTOYPAPNCT TNG YOPIKNG KOTOVOUNG TOLG,
TPOKEEVOL VO TEPLYPAPEL OAOKATPMTIKA TO PULVOUEVO KO VO TPOKVYOLV GUUTEPACUOTO, TO OTTOT0L
0o Bontncovv ot Slayeipton tov EavopéEvoy ot Oeccoria aAAd Kol o€ GAAEC TTEPLOYEG OOV
duvntikd pmopei va epapuocei n pebodoroyia g mapakorovOnong Tov pavouévov g Enpaciog
pe dopvopikd dedopéva.

H mapatipnon tov pawvopévov g Enpaciog and TNy ETIGTNUOVIKY] KOWOTNTO LWTOPEl VO GUVOPAUEL
670 OYEOOGUO TOMTIKAOV Kot TV EMPOAN HETPOV GTIS TPOPANUATIKES TEPLOYESG OOV SLOYPOVIKA

epupavitovv Enpaciao kot 1 xpnor Tovg givor un copfotn.

AéEaic KAeWO14: Enpocio, TNAETICKOTNGT, d0pueopikd dedopéva, deiktng PAAOTNONG, EMPAVEIOKN
Beppokpaocia, HVyog Ppoyne.
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ABSTRACT

This diploma thesis entitled “Periodic drought event monitoring using satellite derived data — trial
application at the Region of Thessaly”, was carried out during the Undergraduate Program at the
Department of Planning and Regional Development, School of Engineering at the University of
Thessaly. The monitoring of drought sequences in the Region of Thessaly mainland is attempted,
using satellite data of the Vegetation Index NDVI, Land Surface Temperature (LST) and rainfall for
the 20-year period of 2001 — 2020.

Drought event observations and constant monitoring by the scientific community, enables policy
designing, leading to applied measures of prevention or appeasement depending on the specifics of
each case. This project aims at the understanding and analysis of the characteristics of drought events,
namely frequency, duration and level of intensity, through the mapping of the spatial distribution of
those three characteristics using, free of charge, satellite data. This complete analysis can provide the
necessary information needed by drought management policy makers in Thessaly and in any other
problematic area in need of drought monitoring and management, leading to more appropriately

designed, allowed land uses.

Keywords: Drought, drought monitoring, vegetation index, NDVI, satellite data, LST, rainfall.
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EYXAPIXTIEX

Me v katdBeomn ™G SIMAOUATIKNAG HOL OAOKANPp®VETOL 1 O£0TEPN TEPTOOOG POITNONG OV
oto TMXTIITA, oyeddv 6éka ypoVIa LETA TN AYN TOL PLETOTTVUYLOKOV LOL 07TO TO 1010 TUNLOL.
‘HOeho vo evyaprotiow tovg dddokovtég pov, Ilepdkn Kwvotavrtivo (emPrémovia tng
OMA®UATIKNG Hov), Xtafdkn Anuntpro kot Dapacin Iodvvn yua T1g, Tavta evolapépovceg
OwAéEelg toug kat Wiaitepa tov Dopacin lodvvn yuoo TIG OYOAAGTIKES AVOYVMOGELS KOl
O10pHmoELS TG OMAMUATIKNG LoV, Tovg evyoPIoT® ETTALOV, Y10 TOV TOAVTILO XPOVO TOVG
OV OPLEPMCAY OC LEAT TNG TPYLEAOVS ETTPOTNG,.

Evyopiotd emiong, Toug GLUPOITNTEG OV, GIAOVG KOl TAEOV GLUVAOEAPOVS, AQUTPOTOVAO
HAla ko Kovtovpn Xpfoto mov amotéhesoy ToV KOPUO TG OUAONG POITNTAOV UE TNV 0TToia
GLVEPYAGTNKO Y10 TIG OAVAYKES TV OUAOIKAOV EPYUCUOV KATA TN d1dpKELD TNG TEVTOETOVS LG
@otitnong.

Télog, evyapiot® ™ cOlLYd pov OAya, o Toudld pov, Eppoavovéda kot OEun, tovg yoveig

LLOV KoL TO AOEPPLOL LLOV, Y10, TNV EUUECT) GUUUETOYN TOVS KOl TNV VOOV TOVG.
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KE®AAAIO 1°: EIXATQI'H

H mopodoa OSuthopoatiky epyacioa exkmoviiOnke oto mAaicio tov  [Ipomtuyiokov
[Mpoypdupatog Zmovdwv tov Tuquoatog Mnyovikov Xopota&iog, I[Toieodopiog &
[Tepwpeperaxng Avamtvoéng tov Ilavemommuiov Osocoriog pe avtikeipevo v
TOPOKOALOVON OGN TOL PUIVOUEVO TNG ENpaciag HE TN XPNON SOPLEOPIKAOV OEOOUEVOV OTN
®eocola yio v ewooaetio 2001 - 2020.

H &npoacio eitvor €vag amd Toug ONUOVTIKOTEPOLS PLGIKOVS KIVOUVOLS Tov ennpedlovy To
TEPPALAOV KO TNV OIKOVOpi TV yopdv og oAokAnpo tov tAavit (Dalezios, 2011). Tnv
tedevtTaio TproKovToeTio, o aplBudc kot n évtaon Tov Kpovoudtov Enpaciag oty EE
avéndnke evd éva and ta mo ekteTopéva @awvopeva Enpaciog evromictmke to 2003
emmpedlovtag 100 exatoppvplo katoikovg kot mepimov to €va tpito g Evpomaikmg
emkparelog (europa.eu/environment/water). Enuewdveralr, o0tt ov Enpaociec eivar o€
TOYKOCUO  €Mined0 o1 domavnpOTEPEG QUOIKEG KOTAGTPOQYES, TPOKOADVIOG 6 - 8
dwoekatoppvupla SoAdpla {nuieg etnoing Kot ennpedloviag neptocdTEPOLS AvOpOTOVG amd
0moL0ONTOTE AAAN Lopen Puotkng katactpoeng. (Wilhite, 2000).

H mepoyn e Oeoooliog emAéyOnke Aoym ™ peydAng €£aptmong tov ovomTuyUEVOD
TPOTOYEVOLG Topén NG (Www.statistics.gr) amd 11 cuvbnkeg vypociog TV €3OV pE
OKOTO TOV €VTIOMICUO GLYKEKPEVOV TPORANUATIKOV TEPLOXADV HE VYNAN GLYVOTNTO
epeaviong enelocodiov Enpaciag. H eEdptnon and petemporoyikd dedopévo dev givarl
apKETN omd LOVI TNG Y10 VO LEAETNOEL KAVELG TIG TEPLOYES TNG ENpoaciog, Wing dtav avTd Ta
dgdopéva pmopel va gtvar apotd, Kot eAAmY|. AvEAvovTag To Kapikd dES0UEVO OUMOC, LECH
TOV O0PLPOPIKAOV EKOVMV, Umopel va Tpoodoptotel 1 Tomobesio, 1 cuyvOTNTA KO 1
coPapotnta g Enpaciog. XtV Tapovca SIMAMUATIKY epyacio, VAoromOnke pebodoroyio
nmapakorlovdnong g Enpaciog ot Oeocoaria katd v eikocaetia 2001 — 2020 pe ypron
dopvepopikdv dedopévov MODIS. Xkomdg sivor n gpappoynq g aming pebodoroyiog
xopToyphenong tng eEEMENG Tov Pavouévov otn ®ecoalia L yprion Tov deiktn PAdoTnong
NDVI olld xou 0 €VIOMIGUOC TV TPOPANUOTIKOV TEPOYDOV HE TN UEYOADTEPT KOl
GUYVOTEPN EUGAVION TOV QALVOUEVOL. Bempeiton OTL N TAPATAHPNON TOV PAIVOUEVOL TNG
Enpoaciog amd TV EMGTNUOVIKY KOWOTNTO UTOPEL VO GUVOPALEL GTO GYESUGUO TOALTIKAOV
Kot TNV EMPOAN HETPOV GTIC TPOPANUOTIKEG TEPLOYES TTOL JLOYPOVIKA gppavifovv Enpacia

Kot 1 xpnomn Tovg etvar pun cvpPorr. e eninedo yopPoTaSikov oyedacol, elvat LITAPKTN M
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avaykn vy TETOOL  €ldovg  TANpoeopic M omoio o€ GLVOVAGUO pE  GAAEG
KOWMVIKOOIKOVOUIKES TOPAUETPOVS Bo odnynoel otn Beocpobétnon amodoTiKOTEP®OV
YPNOEWMV YNNG KOl ATOO0GNC TPOVOLLMV Kot EAAPPOVEE®Y G GUUPATES YPTOELS.

Ol aVTIKEEVIKOL GTOYOL TNG EPYOUCING EMIKEVIPOVOVTIOL GTN UEAETN TOL QUIVOUEVOL TNG
Enpaciog katd v ewkocaetio 2001 — 2020 ot Ococalrio Ko empepilovral og €ENG:

o) KAADTEPT KOTAVONOT XOPOYPOVIKNG ELPEVIoNS Kot ekdAwong Enpaciag, B) Mekétn tng
YOPOYPOVIKNG €EEMENC TG Enpaciag, V) UEAET TG ovyvOTNTOS ERPdviong Enpaciag, O)
epapuoyn pnebodoroyiag paciopévne oto dgiktn PAdotnong NDVI, €) pehétn g aywpikng
oLGYETIONG HETAED deikTn PAAGTNONG, DYOLS BPOoYOTTOONG KO ETLPOVELNKNG BEpoKpaciog
pe dedopéva TOV TPOEYOVTAL ATOKAEIGTIKA AtO SOPLPOPIKES EIKOVEC.

H epyacia eivar dounpévn oe mévte kepdlaia. 10 TPAOTO KEPAAOL0, avalveTOL 1] VITOOEST
gpyociog Tng SUTAMUATIKNG Kot SNADVETOL 0 GKOTTOG KOt 0 GTOYOG TNG. ZTO dEVTEPO KEPAALO,
yivetan e1l6aywyn otov 6po ENpacic, avoADOVTOL Kol TEPTYPEPOVTOL TO YOPAUKTPIOTIKO Kol
o1 TOmot Enpaciog, KaBdg Kot Ol EMATOCELS TNG VM dIvovToL TANPOPOPIES Y10 TOVG deiKkTES
Enpacioc, to dopvpopikd dedopéva MODIS ko 11g Bacikég apyés TniemokoOmnong Kot
[eoypagpikdv Zvomudtov IIAnpoeopidv. Zto 3° kepdlowo yivetow mePLypo@n TNg
pebodoroyiag yio v mapakorlovOnon Tov Qatvopévov Enpaciag pe ypnomn tov deikt
PAraotnong NDVI. 210 4° xepdhowo meprypdoetor 1 HEAET TEPImTOONG OTOV YiveTan
epappoyn g pebodoroyiag mapakorovnong Enpaciog oty NrelpoTikn Ococoria. 1o 5°
Ke@dAoro mopovcstdlovrtal Kot oyoAtdloviot Ta amoteAéopata TG EEMENG TOV POLVOUEVOL
¢ Enpaciog otn Oeooalio katd v ewkocaetio 2001 — 2020 kabdg Kot 1 Y0Pk Katovoun
™G ovyvotToS EUPAVIONG TOL KAOE EMMESOL EVIAGEMG (POIVOUEVOL Ko TEAOG TO
QTOTEAEGLLOTOL TG QY MPIKTG CVOYETIONG TOV TOPAUETP®V TOL deiktn PAdctnong NDVI, tov
VYoVG BpoyMg Kot TG EMPAVELNKNG Bepprokpaciog.

210 6° kepdroro, oyordlovtor To cvumepdopata mov e&dyovior amd TV UEAETN TOL

QovopéEVoL Enpaciag otn Osscaiio kot wopatifevior TPOTAGELS Yoo LEALOVTIKY| EpEVVA KOl

EQUPUOYEG.
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KE®AAAIO 2°: TO ®PAINOMENO THX ZHPAXIAX

H Aewyvopia ko n Enpacia Exovv avaydei oe peilov mpoPinua oty Evponaikn ‘Evoon to
omoio 1 un opBoroyikn| dlayeipton TV LOATIVEOV TOPWV Kal 1| AALXYT KAILOTOG, AVAIEVETOL
Vo eMBEVOGEL. LOppova pe v Avakoivoon ¢ Evponaikfig Emitpomng (IP/07/1121-
18.07.2007), yio. v avTipeT®dmion tov TpofAnpatog Aewyudpiag kot Enpociog v tedevtaio
TplokovtoeTio, o apluog kol n évroon Tov Kpovoudtov Enpaciag otv EE avénnke pe
paydaiovg puOuovg (Ewdwkn Ipoppateio Yodatwv, 2013). O aptBudg tov meploydv Kot Tmv
KOTOIK®V TTov enAnynoov and Enpacio avéRdnke kotd 20% mepinov peta&d tov 1976 Ko
tov 2006. H avamoteleopotikn dwyeipion g Enpaciog kot g Aswyvopiog, pmopel va
00MYNGEL TOL LOATIVA OIKOGVGTNUATO G OKOUN LEYOADTEPT aOKAIoN Ao TV €miTELEN TOV
nepParrloviik@dv otdywv g Odnylag miaicto ywo to Voata (2000/60/EK), kabag to
EMelupa vepod Adym Enpoaciog, €xel ®g amotéAecuo TNV £VIOVN LTEPEKUETAAAELON
TOTOULOV Kot TOELTNp@V B€TovTag o€ kivouvo v eumiekdpuevn yrAopida kot wavida. o
avTdV axpPdg 10 A0Y0, Bewpeitar OTL 1| TAPATPNGT TOL EOVOLEVOL TG ENpociog amd TV
EMIGTNLLOVIKY] KOWVOTNTO UTOPEL VO GUVOPALEL GTO GYEIOCUO TOMTIKAOV Kot EMPOAT LETPOV
OTIG TPOPANUATIKES TEPLOYEG OTOV dlayPOVIKA epeavilovv Enpacio kat 1) ypNon Tovg gival

un ovpparn (Ewdwn pappateio Yodatwv, 2013).

2.1. EHPAZYIA
Méypt onuepa ot EMOTNUOVES deV £XOVV KATUANEEL GE €vav OPIoUO TOL PALVOUEVOD TG

Enpaciac. H apywn tpocéyyion éywve amd Walllén o omolog dtoydpioe to pavopevo tng
Enpaociag pe v Enpotnta Kot TV Asyudpia. Opewva pe T dnupocigvon tov, n Enpacio
opépel 1000 amd TV Aswyvopio 660 kot amd v Enpotnta, KabMOS avaeEPETOL GE Lol
TOPOSIKY| KATAGTOOT) TOV KAMUTOg Tov yopaktnpiletatl ond onuavtiky EAATTOGCT TOL VETOV
(«veTHGY VOEITOL TO GUVOLO TOV KATAKOPLP®V, KUPIWOG, ATHOCPUIPIKOV KOTOKPTLUVIGUATOV
OV OMOPEPOVY UETPNOIUN TOGOTNTO, VEPOV) Kol €101KOTEPH. TNG PPOYONTTO®ONG, GE Lo
neployn. H Aewyvodpia apopd 6e HOVIUN KATAGTACT] AVICOPPOTING HETOED TPOCPOPAS Ko
{Tnomg vOaTIKAOY TOP®V, EVM 1 ENPOTNTU OVOPEPETAL GTO YVMOPIGLLO TOV KAILOTOG TOV G
UOVIUN KoTdoTaoT Topovctdlel HEIOUEVT] PPOYOTTMGT TOV OV EXAPKEL Y10 TIG OVAYKES TNG

BArdotnong (Wallén, 1970).
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AL Tpocéyyion KataAnyel 6to 0Tl Bo TPEMEL 0 OPIGUOG TOV POLVOUEVOL VO VAl TOTLKOD

YOPOKTNPO KOODOG VEApYel TANOMOPA TOPUUETP®V TOL EUTAEKOVIOL OTN HEAETN] TOL

QOIVOUEVOL OAAG Kol OLOPOPETIKO €VPOC TILDV TNG KAOE mapapétpov ava meproyn, Ilpémet

EMOUEVMG VO, LEAETMVTOL TPMTO TO TOMIKE YOPOUKTNPIOTIKG KO ETELTO. VO, EPELVAOVIOL Ol

OTOTIOTIKOL OEIKTEC TV YopakTnploTikdv Tov (Dracup et al., 1980).

Yuvoyilovtag to BfAtoypagikd svprpato omd Toug SPOPETIKOVS OPIGLOVG TNG ENpaciag

TPOKLIITOLV TO KATMOL:

1.

10.

11.

H amovoia evog 6apodg Kot ovTIKEEVIKOD 0pIoHoD NG ENPOciog 6€ CLYKEKPIUEVO
TEPLOTOTIKO NTOV EUTOS0 GTO VAL KaTovon el T atvopeVo T0 0mtoio elye WG GUVETELD
v adpdvela /Kot anpasio 6cov apopd ot dtayeipion tov.

Agv vrtdpyet, oAAG oVTE eMPAALETOL VoL VTLAPYEL, Evag eviaiog oplopdg Enpaciag.

O veiotdpevol opiopoti deiyvouvv v ToAOTAELPT ETPPON TS ENpaciog.

Eivon avaykoio kot ypioun mn xotnyopomoinon g &Enpaciag o T€00EPLS
Katnyopieg (netemporoyKN - KMok, YEOPYIKN, VOPOLOYIKY,
KOW®MVIKOOIKOVOLULKY]) aVEAOYQ LLE TOV GKOTO TNG TPOGEYYIOTG.

H &npaocia eivor £va TOADTAOKO QOIVOUEVO [LE PEYAAES KOWVOVIKEG EMMTTMOCELS.

H xatactpopikdtra g Enpaciog ek@paletor pEcH amd TIG KOWMVIKEG EMTTOCELS.
KkaBdg etvor apketd SVGKOAO VoL TOGOTIKOTOB0UV 01 EMMTAOGELS 6TO TEPPAAAOV.
O emntdoelg g Enpaciog pmopel vo ekteivovion mépa amd ta OpLo. TEPLOYNS
(LGIKNG ETPPONG.

Ot emumtdoelg g ENpaciog Uropet va dlopKEGOLY aPKETE XpOVIa, LETE TNV ANEN TOV
EMEGOO{0V.

O avBpdTIVOC KOl 0 KOW®VIKOG TAPAYOVTAG GLYVA EVIEIVOLV Kol EMITEIVOVV TIG
EMMTOGES ™S Enpaciog.

H &npocia elvar éva duvopukd @ovopevo pe po ox€on Tposeopas — Cntmong
VOOTIKOV TTOpOV Kot amd v (RTNomM TPOKVITOVV Ol EMUTTMGELS, OTAV ONAAdN
pelmBodv o1 apoyég Tov TOpoLv apyilovv va PaivovTal Ol EMNTOGCELS.

Mn erapknc Katavonon Tov QOIVOUEVOL KOl 1 LDTOTIUNGCN TOV EMATOCEDV TNG
Enpaciag tOc0 og emimedo mePPAAAOVTOC OGO GE KOWMVIKO €mimedo amd Tnv

EMIOTNLLOVIKY] KOWVOTNTO KOl TIG KVPEPVIOELS B £xEl GOPOPES TAYKOGLUESG EMTTMOCELS
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Y1 T0 LEALOV KoM 1 WoAida peta&h mapoaywyns TPOPNS Kot KOTAVIAMOTNG 0A0EVOL

ko KAeivel (Wilhite kot Glantz, 2004).

H amovoio evog kabBolikd amodektod OplGpov LANPEE TO KLPLOTEPO EUTOO0 CTNV
depevvnon ¢ Enpaciog oe TANOmpa tepumtdcemv. Eniong,  anovcio tov opiopod umopet
va 0dnynoel o€ adpavela, anpaio 1 oe ad hoc Acelg pe EAMTN YVOON TOV GUVETELDY TOV
armopdoemv. O oplopdg ¢ évvolag TG Enpaciog ivor avaykaiog yio T HEAETN TV

eowvopévav g Enpacioc. (Anyamba kot Tucker, 2012).

2.2 TYTIOI EHPAXIAY
H emompovikn kowvotnta, kabiépmoe mévte TOTOVS ENpaciog TPOKEEVOL Vo, BEATIOCEL T

pebodoroyior depedhvnong Tov @AIVOUEVOL Ol Omoiol OVOADOVTOL GTY] GUVEXEW KOl
angikoviCovtot oynuatikd oto odypappa 1.1.

A. H petewporoykn| - khpoatikny Enpacia mov opiletar cOppova [e TIC OmMOKAIGELS NG
Bpoxomtwong amd v avapevopevn Ppoxomtwon cOUemvVe pe To KAMPO g €KAoTOTE
TeEPLOYNG. Meyding KAlpokag S1otapoyég 6TV ATUOGPALPIKT KUKAOPOpia (OTmE N Tapovcia
evog LeYGAoL eSOV VYNADY TECEMV TOV GLVOEETAL LE TNV OTOVGia BPoyNg) UTOPOvV Vo
EMNPEAGOLV TO PPOYOUETPIKO KAOEGTMOG Yol LEYAAT] YPOVIKT TEPIOOO KOl VO TPOKAAEGOVY
Enpaocia oe pa weproyn (Crausbay et al., 2017).

B. H yeopywn Enpacio mpoxvmtel pe Paon T €mOpACGES TOL £YEl 0T YeWPYia 1M
petemporoyikn Enpaocic, Kot eivol mOVIO OmOTEAEGUO TNG OVETAPKEWNS TNG EOUPIKNG
VYpaciog vo KOADWEL TIG AVAYKES SLOTVOTG TMV QLTOV, ACTE VoL EEKIVIGEL 1] VOL GUVELCTEL 1
avantuén toug. H kdpla egtaldpevn TopaueTpog yio v ektipnon yeopywkng Enpaciog
glvo 1 dtaopd petad duVNTIKNG EATUICOJOTVONG Kol BPOYOTT®ONG. XNUEIDOVETOL OTL 1
duvnTiKY EATUIC010TVOT] 0POPE GTIG GUVOAKES OTAMOAELEG VEPOD AOY® £d0PIKNG eEATIIONG
(Crausbay et al., 2017).

I H voporoywkn Enpocio eivor omotélecpo YOUNADV EMTEOOV PPOoyOnT®ONG Kol
EKONAMVETOL LE TTAPATNPOVLEVT] YOUNAT] EGOPIKT VYPAUGIN KO YOUNAT TOPOYT TV TOTUUMDY
Kol YOV, YOUNAN oTtdbung Mpvov kot Aowmov topevtnpov. H vdporoykn Enpacia
epeavifetot Hetd TV HETEMPOAOYIKY Kot TN Ye®PYKN ENpacia Tov eKONADGVOVTOL TPAOTEC.

(Crausbay et al., 2017).
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A. H kotveviKootkovopiky| ENpacio OVCLaGTIKE 0popd TNV TPOTOTNTA TG KOWVOVIoG Ady®
EMhenyng VOUTIKOV TOPWV. Ol GUVETELEG TNG KOWVOVIKOOIKOVOLUKNG Enpaciag epgavifovrot
otav n {nnon v ta ayada tpodtng tnong Eemepvd TV TPOSPOPE TOVE MG OMOTELEC O
™G EMeyng vepov. EmPoapvveror dwaitepo 6€ KOWMVIEG OVIGOTHTOV €VE UTOpPeEl v
pokANOel kol péco amd moAitikeg OStadikacieg, OTMC ot Stopdyeg HETAED KPATOV Kot
KOW®OVIKOV OUAO®V OV £€X0VV G GLVETEW TNV OTEPNON TPOSPacng Tov Kooy oL
vddrvoug Topovg (Crausbay et al., 2017).

Ot omot ¢ Enpaciag £govv Koo yopaKTnploTiko to EAAEa Ppoyontdcewv. H Enpacia

HE TNV TPocEyyion ot eEeMoceTat e TV Thpodo Tov ¥pOvoy arnd TOTO GE TVTO.

MeTewpoAoyikn ‘EMepa
&npaoia [3"°X?"““°“}‘,"/
j .
AkOpeoTa
edadika

anoBépara

lewpyikn Enpacta

edagikne vypaolac

AnoBépara AnoBépara
eMdpavelaKkwv uroyelwv
; udarwy udarwy
YopoAoytkn
/ EAA e pia EXepa
Enp aota smPavelaknc pone unbyetag poig
o «— Apboeg yia va avgnbel
Znpaoia Zuotpara napoxng Udarog 1 BB BRSTITG VEpod
udankwyv opay. EAAEWUA MAPOXAC Aphoeg yia va petwBel
(eruxelpnoiaxn) , Vepou n Zimon vepol
, i Apdoeis yia va
KOLVWVIKO-OIKOVO KA CUOTIHATO | s >
; HETPLAcTOUY Ot
EnMwoelg me Enpaociag

’

KOWWVLIKES, OIKOVOHIKES

: neplBuMowW
L oty

Atdypappa 1.1: Tomor Enpaciog kot odinienidpacn peta&d tovg. (Eid. I'p. Yddtwv, 2013)

E. Televtaia, elodyetor kot 1 €vvolo TG O1KoAOYIKNG Enpaciag kot opiletatl wg «To TopodKo
EMAelpa oty dtadesoTnTa vEPOL, 1 0moia wOEl To OIKOGVGTNHATO TEPAV TOV OPi®V NG
TPOTOTNTOC, ENNPEALEL TIG VIINPEGIES TOV OIKOGVGTNUATMV KOl EVEPYOTOLEL AVAOPACELS GTA
QLOIKG /KoL avOpOTIVEL GLOTHUATY EVO TTEPLYPAPeTaL Kot oto ddypappo 1.2, (Crausbay

etal., 2017).
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Meteorological r Anthropogenic
drought i climate change

Ecologlically avallable water

Landscape Human |land
characleristics & waler use
Exposung
Ecological <!y Natural resource
characleristics management
Sensitivity £ adapiive capacity
Ecological responses FHLATAn fesmonses

Ecological *—- Ecosystem
impacts service impacts
impacts
NATURE HUMANS

Adrypappa 1.2: Owoloyikr Enpacio otov 210 awdvo (Crausbay et al., 2017)

2.3 XAPAKTHPIETIKA EHPAXIAY
Ta Bacwd yopoknplotikd g Enpaciog eivol n évtacm, N YPOVIKY SIAPKEWD, 1 YOPIKN

Katavour kot n katactpopikdtata (Dracup et. al., 1980).
H évtaon cuvaptdton pe v Ppoyxdmntmon Kot dAAEG TapapuéTpovg Tov cyetiloviot e v
e€drtyion. H évtaon mocotikonoeitot pe  xprion M pe m ypnon dewtav (Kovtsoyibvvng
ko Mapdong, 2007).
H ypovikn didpkeia dev mpocdiopiletor evkoro kabmg de duvatal va 0ploTel emakpmdg M
YPOVIKY otiyun| €vopéng kot ANéEng tov gatvopévov. H Enpaocia yapaktmpiletor and apyn
e&EMEN evo M emidpaon g elvan abpoiotikn (Palmer, 1965).
Ooco n Enpaocia dtatnpeiton o€ pio meptoyn 1660 mo whavo gival pe tnv tapodo Tov ¥POHvoL
va emektafel Ko og yerrovikég meployés. 'Exel mapatnpnBel pikpng exktdoemg ydpes, OTwme N
EALGSa, vo mAnttovtol oAOKANPEG omd KAmolo enelc0dto Enpaciog evad eivar e&opetikd
anibavo kdtt 11010 Vo cupPel og ydpeg 6nmwg n Kiva 1 H Apepucn (Henriques kot Santos,
1999).
H évvola g xataotpo@ikdTNTag TS ENPaciag apopd oty enidpacn e ENPaciag Tov £xel
ot avOpamiveg dpactnpomreg ko eaptdton and T PBpoxdmrmon ) dwyeipon TtV
amoBepdtov vepoL kat tn {Rnon (Mapdong, 1997).
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2.4 EIINTOYEIY EHPAYIAY
H averoapkng yvodon yopw amd 10 avIIKEILEVO KOl 1) VTOTIUNON TOV TEPIPUAALOVIIKMOV Kol

KOIWVOVIKOOIKOVOLK®Y EXITTMOCEMV TG ENPACTING 00 TOVS OPLOSIOVS KLPEPYNTIKOVS pOPElg
Ba oo ynoet oe coPapég naykoouieg emmtmoelg (Wilhite et al., 1985). Av kot dev mpdkettan
YUO. L0 QUOTKY] KOTOGTPOPT] TOV YIVETOL AUECH osONTY], OT®G 1| TANUUOPA KOL O GEIGUOG
OV KOTAGTPEPOLV, GYETIKA GUEGH, VTOOOWES, Ol EMATAOGELS TNG dvvaTot va eivar e&icov
KOTOOTPOPIKES OALA GE BAO0G ypOVOV. ZVYKEKPIEVA, TO TPOPALLOTO TTOL TPOKVTTOVV Eivail
petalh GAAOV Ol OMMOAEEG TNG YEOPYIKN TOPUYOYNS, OWKOAOYIKES KATOGTPOPES
OIKOGLOTNUATOV UE cLVETAYOUEV pHelmon PromokiAdtntag, avénon Kivdvvoy TupKoyig
Kot vVroPaduon €6dpovg — pnUOTOINGT, KOWMOVIKY avNnovyi, VTOGITIGUOG KOl TTMYEVOT)
(Zobvkog, 2018). X1 cuvéyela HivovTal €V GUVTOLIN Ol GNULOVTIKOTEPES EMMTOCELC.

Ot oNUOVTIKOTEPEG EMMTMOGELS GTO TEPPAALOV:

» Tonrgivoon g mapoyng VOATOG Kot TOdTNTOG TOV EMLPOVELOKOD KoL TOV VIOYELOV
vEPOU

» IInttopeva evototnuoto 6€ OAQ TO ETPAVEIOKA VOATIVO, OIKOGLGTI LT YAVKOD
vePOU

» Meiowon TOGYLOV VEPOL Kot TPOPNG

v

Taneivoon ¢ modrag Tov aépa — dnpovpyia oKOVNG

» Euopdvion acOeveidv Aoym PEIOUEVIG TPOGMTIKNG VYLIEWVNG
Ot GNUOVTIKOTEPES KOWVOVIKOOIKOVOUIKES EMTTMOOCELG GTNV KOWV@Via givat:

» IInttopevn omupodclo aceaielo kot vysio, Ady® vrofdduiong g modTTag TOv
VEPOU KoL TOL aépa. KOBMG Kot ad Tov avENUEVO Kivouvo TupKayudy.

» Emmtdoeg otov tpomo {ong (avénom avepyioc, HEIOUEV] TPOCOTIKY VYIEWVN,
ATOAELD TEPLOVGLOG)

»  Auwppnén KowOVIKAG cuvoyng AOY® ETIMTOGEDV OTIS SOPOPETIKEG KOWVMOVIKO-
OIKOVOUIKEG OLAOES

» Tomeivwon AEIl Adyo peimong yeoPylKNg Kot KTNVOTPOQIKNG  TOPUYWOYNGS,
TOVPIGHOV, Propmyoviog Kol dPACTNPOTATOV TOL £EAPTAOVIOL OO TOLG TOMUELG
aVTOVG

»  Avepyio MOYo peimon mapoywyng
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» TTiéoelg yio e0pecn KEQOAOI®V KOl PEVGTOTNTOG GE OIKOVOULKOVS (POPEIC
» Tlp6cbetec domaveg Yo peTapopd vepoy amd GALES TEPLOYES
> Tlpopiquata pevotdtnTag oI Taipeiec mapoyng vootog (Zovkog, 2018).

2.5 AITIA EHPAZIAX
Onwc avaeépOnke, vrapyel afefordotta otov axpipn Kabopiopud TOCO TOL YPOVIKOV

OO TNUOTOC ERPAVIONG Kol OIAPKELNG TOV QUIVOUEVOL OGO KOl AVOPOPIKA LE TO OPLoL TNG
wepoyng epeavions. H epedvion mg Enpacioag mbovov vo €ivol OmOTEAEGHO NG
GLVOLAGUEVTG OPAONG KATOI®V TOPAUETPOV 1) TOOVOV va TpdKeLTal Yio Tuyoio cupupdy. Ot
EMKPATESTEPESG Bempieg TOV €€NYOVV TO PAIVOUEVO Elval Ol OAAXYEC GTNV KLKAOPOPIN TNG
agpag palac tov miovhtn, 10 Qawopevo EI-NIfio kot aotpovopikoi mapdyovreg

(Kapapmovpvimtng, 2012).

2.6 AOPY®OPIKH THAEIXKOITHXH
Tniemokdmnon eivor n emoTUN OTOKTNONG TANPOPOPING GYETIKA HE TNV EMLPAVELD TNG

I'mg, yopic omv mpaypatikdmra vo givar o emaen pe avtn. Opiletal og n emoTyun g
GLALOYNG, OvaAvomg kot epunveiag tng mAnpoeopiag yopm omd évav oToOYo Yoo TNV
AVOYVOPLoT KOl LETPNOT TOV WOI0THTOV TOV, £EETALOVTOG TIG OAANAETIOPAGELS TOV e TNV
niextpopoyvnTikny oktwvoPforia. H mAnpogopio avt cvAiéyeton omd Opyava mov Oev
épyovron og emapn pe Ta Tpog e&étaon aviikeipeva. H tniemiokdnnon Paciletan og d1dpopeg
GALEC EMOTNES, OTMOG TO LAOMUOATIKA, TN QUOIKY, TNV TANPOPOPIKY], EVA 1| 0E0TOINGT| TOV
OOOUEVOV IOV TIPOCPOEPEL EYEL EPAPUOYN OE TOAAOVG EMIGTNUOVIKOVS TOUEIG OM®MG 01N
dacoloyia, otn BroAoyia kot ot petemporoyio (Meptikag, 1999).

2.6.1 APXH AEITOYPI'IAXY

H ynun emoedvela avokdd Kot omoppoed TV NALOKY Kol ATHOGQALPIKT aKTVOPOoAld oL

déxetal ko TopdAAnAa ekTéumeL 1) 1010, VEPLOPT aKTIVOPOAia.
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Multi-spectral band 1 2 3 4

Remote Sensing
sun sensor

rism

ground

Ewova 1: Apyn Aettovpyiog SOpueOPIKNG TNAETIGKOTNONG Y10 T AT TANPOQOPLDV

Ot dopvpopikol aweOnmpeg aviyvedouy Kol KATOYPAPOLV TNV MAEKTPOLOYVNTIKY
axtivoBoiia Tov AoV, Tov gite avakAdtol eite eKmEUTETOL OO pio EMPAVELD GE KATOLN
(QOGLOTIKY TEPLOYTN OTN YN, N OKEOALETAL OO TNV ATUOCPOLPAL.

OvmAemokonikég péBodot ywpiloviol 6e TPEIS KATNYOPIES: To EUTEIPKE LOVTELQ, GTa OTToial
ocvoyetifovron o1 deikteg PLACTNONG Le LeTPNOELS TEGIOV, TO LOVTEAD d1000MG aKTIVOPOATG
TEPLYPAPEL TN PACUATIKY SLOKVUAVOT) TNG ovOKAAGNS TNG PAAGTNONG, TOV PUVAA®V KOl TOL
€00QOoVG, Kol TO VPPLOIKO HOVTELD, TOV TPOKVTTEL OO GLVIVAGUO TOPATavVeD HEBGOWV
(Kaptding k.a., 2018).

2.6.2 HAEKTPOMAI'NHTIKO ®AXMA

Mo v mAemiokdnNoN, T0 IO GNUAVTIKO TUNHO TOL NAEKTPOUAYVITIKOV QAGHOTOG givorl
gkeivo mov dnpovpyeitan amd v axtvoforio tov Hiov (Meptikag, 1999).

Olo to avtikeipeva, eKTEUTOVY KOl OVOKAOOV NAEKTPOLOYVNTIKN akTvofoAia. Ao tnv
Kataypoen ovtng ¢ aktivoforiog 1 tnAemiokomnon aviAel dedopéva Kot kKot  ETEKTAON
yvoon yw T pekétm  (dudkpiom, mopakolovOnon kAm.) tov oavikewwévov. Ta
YOPOAKTNPIOTIKO TNG MAEKTPOUAYVNTIKNG OKTVOPOAlDL Umopodv va TeEPLypa@ovy He VO
povtéra. To povtédo twv Kopdtwv, To ortoio avartvydnke and tov Maxwell kot to povtédo

TOV cORUTOIOV, To onoio avartdydnke and tov Planck (Campbell, 1996).
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2.6.3 PAXMATIKH YIIOI'PAD®H ANTIKEIMENOY
H @acpotikn vroypaen g k4be ETQAVELNS OTOTEAEL TV KTOVTOTNTO» AVOYVOPLIOTG KAOE

AVTIKEWWEVOL Kot empdvelag. O TANpNG 0piopdsg TS POCUOTIKNG LITOYPAPNG opileTon MG
e&Ng: «DUCUOTIKEG VITOYPAPEG EIVOL O GLYKEKPLUEVOS GUVOLOGHOG OTEIKOVICUEVNG KOl
amoppPOPNUEVNC NAeKTpopyvnTIKNG axtvoPforiag (EM) ota mowkilo unikn KOUATOG TOL
UTOpPOHV HEUOVMOUEVE VOL TTPOGOIOPIGOVY £VOL AVTIKEILEVO». GTNV EIKOVA 2 O1 LETPNOELS TOVG
dvvoTOL VO TPUYLOTOTOO0UV e TN ¥PNON QOCUATOUETPOV EVD OPKETA KOV HEOHOSO

amoTeELEL 0 SLOY®PICUOG TOL KOKKIVOL, TPAGIVOL, UTAE Kol KOVTIVOD LIEPUOpPOV HEPOVS TOV

@AcUATOG.

(=]
o

== (Conifers

Reflectance (%)

- N w NN (421
o o o o o
I Il ! ! Il

o
o
NS

0.7 1 1.3 1.6 1.9 2.2 2.5
Wavelength (um)

Ewova 2: @acpotikég Yrnoypagés Ttoywv (http://www.eumetrain.org/).

AVTEC 01 QOO HATIKEG TANPOPOPIES LTOPOVV VO GLVOLAGTOLV HETAED TOVG KoL VO, TPOKLYOLV
opopéVol OeikTec. ZuyKekpléva, ol OelkTeg avTol TOL avaeEépovial otn PAAcTnon
ovopdlovton deikteg PAdotnongs. ‘Etot, deikteg PAGCTNONG HITOpovV vor 0p1oToVV 01 deikTeg
OV GLVOLALOVV PUAGUATIKEG TANPOPOPIEG A EMAEYUEVO UK KOUOTOG GE W TN, M
omoia oyetiletal Pe €vo GUYKEKPIUEVO YOPOKTNPIOTIKO 1 pia 1010t To TG PAGoTONG, Kot
ocuMBm¢ amoteAoOV 10 UETPO eKTiUnoNg TS VYU PAdotnong 6mwg o deiktng NDVI.
(Moapyapiong, 2015).
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2.7 AEIKTEX
Agiktng ovopdletan £vog oTafUIGUEVOS GLUVOLOGHOG 000 N TEPIOGOTEPV eVOEiEemv. 'Evag

deikng oyedraletar, dote va givor ) TepiAnyn tov cvotiuatog (Ewdwn INpoppateio Yodtov,
2013). Ot deixteg givar évo Pacikd koppdtt oty emtomun ¢ Thiemokdnnong oty
KOTIYOPio TOV TEXVIKOV QUCUATIKNG EVIGYVONG KL EMLTPETOVY TNV AVTIATYN KoL KOTOYPAOT
TOV OAYDV 6TV EMPAaveln TN yne. ['a 01dpopovg adAd Kupime Yoo TPAKTIKOVS AGYOLg
puéxpt ko onjuepa £xovv onurovpyndei mapa moAroi deikteg. OAot avtol ot dgikteg ywpilovton
G€ VIOKOTNYOPIES Le PacKO TOLG KPITHPLO TNV EQOPLOYN Yo TV OTtoia oyedtdoTnKay. AvTtd
ocvpPaivel yuoti o kobévag €xel Kol KAmOlo oKOmd OTMG TOPAOELYHOTOS YOpN Yo TOV
EVIOMIGUO KOl TNV OVAALGY TOV OPOPETIKAOV WOV PAAGCTNONG, YL TOV EVIOMIGUO
OPLKTAV, AGTIKMOV TEPOYDV, ENpaciag, vEPOL, Y1OVIOL Kot Téyov OAAG Kol TOV EVIOTIGUO
kapévov ektdoewv (ITepakng k.a., 2015).

Ot deikteg yopilovtar oe té€ooepelg katnyopieg pe Paon v pébodo epappoyng tovc. H
TPOTN KaTnyopio TEPEXEL TOVG OMAOVS AOYOVS TTOL YPNGLOTOLOVY HOVO TNV QAGLOTIKN
axtvoPoria, Tapdadetypa g katnyopiog eivar o NDVI. H devtepn katnyopio meprropfavet
TOVG OEIKTEC TTOL EANYIOTOMOOVV TO O1dPOopa TPOPANUATO TOV SNUIOVPYOVLVTOL OO TO
£00apog. ITapduetpot Tov €d6Povg givarl 1 PAAGTNON KoL TO vEPO. TNV EMOUEVN KaTNyopio
Bpiokovtat ot deikTeC 01 0MOi01 HTOPOVV VO, EAAYLGTOTOUGOVV TIG OTHOCPOIPIKEG ETLOPAGELC.
Téhog, eivar o1 mo ocvvOetor ko eEgdikevpévorl delkteg o1 omoiol eKTILOLV T dldpopa
eowvopeva to omoio cupuPaivouv 6ToV YHOPO OTMG TOPASEIYUOTOS XAPN N EKTIUNOT TOV
v pag ropkoyids (Mapyapiong, 2015).

Ta yapaktnpiotikd evog karol deiktn Oa mpénet va etvon ta axdAovBa (Iglesias et al., 2007):

1. Na givon aveEdptntog meployng kot xpovov mov vrroAoyiletal Kot dpo GLYKPIGILOG
G€ LAPOPEG TEPLOYEG KA YPOVIKESG TEPLOOOVS

Na elvat gukoAd VTOAOYIGILOG Kot Vo VITdpyEL S10BecLOTNTO GTOLKEIV

Na eivor katovontdg 6TovG TOAITES

Noa eivor emoTnUovIKd TEKUNPLOUEVOS Kot VO £XEL PUOTKO OVTIKPIGHLOL

Noa pmopet va enektadel 6to mapelBdv e GTOYO TIG 1I0TOPIKES GLYKPIGELS

o g > w N

Noa éxet povada pé€tpnong amin Kot pe vonuo 6tov KOGHo

Ot Tsakiris and Pangalou (2009) avtictotyo vrootnpilovv yio ta Pacikd YopoKTPloTIKA

TOV OEIKTAOV Ba TpEmeL va. etvat:
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H amAdtnta tov deiktn, Oniadn| va etvar 0yp1oTog Kot KoTavonTog

Noa elvol 6meTé 0pIGUEVOC, EMIGTILOVIKA OTOSEKTOG KO LLE PLGIKT £VVOla
H evaisnoio, onladn va avtamokpivetal 6 pHeydho 0POG TIUDV

H &yxopn aviamdKpion Tov 0eiKTn OTIG KAUOTIKES 1KV UAVOELS

H petafifoacipotra, Sniadn va propel va ypnoiporomn el oe dtdpopeg mePLoyEs

2 e A A

H dwBeoipdémra otoyeiov, oniadn va vrdpyel mpdcPacn pe HEYAAOL UNKOLG
YPOVOGEPES Kol KOANG TO1OTNTAG dEdOUEVAL

7. To youniéd kdéotog enelepyaciag Yo TNV TOPOYM®YT TOL OEKTN
2. 1.1 AEIKTEY EHPAXIAY - BAAXTHXHY
H ypnon tov nowilov deiktdv Enpaciag mov avagépovtar otn PAoypagic, emttpénet Tov
TPOGOIOPIGHO, TNV OVOYVOPLoT], TO HEYEBOC, TNV €VTOoT Kol TNV YMPIK KOTOVOUN T®V
Enpaciav. Ot dgikteg avTol EXoVV EPOPUOCTEL GE SIUPOPES YEWYPAPIKES TEPLOYES KOL Y10
OLPOPETIKO OKOMO, OMMG O TPOGOIOPIOUOS TOL EAAEIUNOTOC PBpoxdmTmMOoNG, €APIKNG
vypaciog, omoppong 1N amobepdtov TopeLTipOV, M emidpacn g Enpacieg oTIC
KOAAEPYELEG, T €KTIUNOT TOL KIVOLVOL JUCIKMOV TLPKAYIDOV KOl 1 aSloAdynon 1ng
Katdotaons g Prdotnongc. (Bokusheva et al., 2016 ko Silleos et al., 2006)
[Mo v extipmon Tev deKT®V, o1 LETAPANTEG £16000V OV KLPIWS PN CIoTovVTAL Eival 1)
Bpoyxdmtwon, M Bepupokpacic, mn  EEATUICOSOMVON, 1 ETIPOVEIOKY OTOPPON Kol 1
yvortoon. O mivakag 1.1 mepiéyer toug onuogiAéctepovg deikteg Enpaciog kot to

yapoktnplotika tovg (Iglesias et al., 2007).
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[Mivakag 1.1: Asikteg Enpaciog kot ta yapakmpioticd Tovg (Iglesias et al., 2007).

Aeikteg Enpaoiag Aedopéva Koenyopia xpriong
Deciles Bpoxontwoelg MeTtewpoAoyLkoc
Standardised Precipitation BpoyontwaoeLg MetewpodoyLkoc,
Index (SPI) XpPnolponoLeital yia
napakoAolBnon Kot npoyvwaon
Rainfall Anomaly Index (RAI) Bpoxontwoelg Metewpohoykoc, evaiobnrtog oe

Standardized Precipitation
Evaporation Drought Index
(SPEI)

Reconnaissance Drought Index
(RDI)

Run Analysis (Xwptkn avaiuvon
XPOVOTELPWV)

Palmer Drought Severity Index
(PDSI)

Palmer Hydrological Drought
Severity Index (PHDI)

Palmer Moisture Anomaly Index
(Z-Index)

Surface Water Supply Index
(SWSl)

Crop Moisture Index (CMI)

Soil Moisture Anomaly Index
(SMAI)

Normalized Difference
Vegetation Index (NDVI)

Bpoxontwoelg, Suvntkn
efatooblanvon

Bpoyonmtwaoelg, Suvntikn
efatpwooblanvon
Bpoxontwoelg, napoxn
vbaTopELHATWY

Bpoxontwoelg, Oeppokpaocia,
ouvOnkeg edadikne vypaoiag

Bpoxontwoelg, Oeppokpaoia,
ouvOnkeg edadukng vypaciag
Bpoxontwoelg, Oeppokpaoia,
ouvBnkeg edadung vypaociag
XLOVOTITWOELG, PpOXOTITWOELS,
napoyn vdatopeupdtwy,
vbatikd anobEpata
Bpoyontwoelg, Beppokpaocia,
ouvBnkeg edadikic uypaoiog
ZuvBnkeg edadkrc vypaoiag,
Suvntikn efatuicodlanvon,
Sduvntwn anoppon
DopudopKES ELKOVEC

akpaio yeyovota
MeTewpoAoyLKoc

MeTEWpPOAOYLKOC

METEWPOAOYLKOC Kot

LB POAOYLKOC, yLO XWPOXPOVLKA
avAaAuon LOTOPLKWY YEYOVOTWY
MetewpodoyLkoc,
OQNOTEAECHATIKOG OTN YEWPYIQ,
XPNOULOTOLELTAL YLal LOTOPIKEC
avaAUoELg Kal EKTinon
EMKWwbuvoTnTag

Y5 poAOyLKOG, CIOTEAE CUOLTLKOG
otnv napakoAouBnon {npaciag
MEwpyLKog

Y5 poAoyLKOC, CIMOTEAECHUOTIKOC
OTav UTIAPXEL GNUAVTKA
nocoTnTA XLoviou

MewpyLKog

Y& po-YEWPYLKOC

Quolkwv Mopwv, YEWPYLKOC

Ady® TOV 10101TEPOTNTO®V TOL KALOTOG, TNG VOPOAOYING KOl TOV CLGTNUATOV JLKEIPLONG

TOV VOATIVOV TOP®V KAOE YDPOC, VITAPYEL N TACT GNUAVTIKNG SLOPOPOTOINGNG TWV OEIKTAOV

peta &l yopmv, KabmG Kot 1) avanTuEn amd ToALd kpdtn eWdk®v (ad hoc) yia dikr| Tovg poévov

epapuoyn (Dalezios, 2011).

O yopaxtnpiopds g Enpaciog aroutel emthoyn peBddwV TPOGOIOPIGHOD TNG ENpaciag Kot

TV deIKTOV Enpaciog mov Ba ypnoyomombodv MGTE Vo TEPLYPAPEL LE GOPN TPOTO M

Yopoypovikn e£EMEN Tov patvopévov. O cuvovacudg dEIKT®V gival cuvnBmG N ETAOYN TTOL

GLVIOTATOL.
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O 1o yvmortol deikteg etvar avtoi mov oyetiCoviot pe v PAGoTNON 01 0TToiot £Y0VV PEYIAN
YPNOOTNTA KOL OVAKOUV OTIS TO GLYVE YXPNOHOTOpUEVES epapuoyés. Ot deikteg
BAdotnoNg givor ad1doTOTOL KOl EKUETOAAEDOVTAL TN OPOPE NG AVAKANCTC HETAED TNG
0paTNG Kot KOVTIviG vtépLOpN G meproync. Ot deikteg PAAGTNONG ATOTELOVY TPOTO EKTIUNONG
g vyeiag g PAdotnong. ‘Evag deiktng PAactTnong kKatackevaletal omd 10 GVVIVAGUO TOV
YNOWKOV THOV 6€ SAQOPES PACUATIKEG TeEPLoyEg (dlavdol), ot omoieg mpootibevtan,
Stoupovvron | toAlomAactalovtol Heta&h TOVG, £T01 MOTE VO TOPAYETOL L0 LOVOSIKT TIUN
Yo KAOE EIKOVOGTOLYELO TNG EIKOVAG, 1] OTTOL0 PAVEPMOVEL TNV TOGOTNTA TNG LYL0VE PAAGTNONG
mov vrapyet oe ovtd (Kaptding x.a., 2018). Allayég oto deiktn PAdonong
avtikatonTpilovy kot TV e£EMEN TG TaPAY®YIKOTNTOS TNG YNG. 26 €K TOLTOV, O JEIKTNG
BAdotnong pumopet va ypnoponombet wg deiktng mapakorlovOnong g epnpomoinons g
NG KOl TOV SQUVOUIKAOV OAANYMDV TOV TPayHotonoovvtatl. Xt oedvn PiAoypapio Exovv
npotafel mollomiol Odeikteg PAAGTNONG TOL  YPNGLOTOOVVIOL GTN  OOPLPOPIKN
Aemiokonnon, evod kabévag €€ avtodv divel Eupacn oTig JPOoPEG TS PAOTOUETPIOG
avAAOYO LE TO. QLOIKA XOPAKTNPIOTIKA (TukvoTnTa Bropdlas, vypacia) T ved perét
BAdotnong. Evoewktikd, ot facikdtepor deikteg ivar o amAdg Adyog SR 1§ VI (Simple Ratio
Index 1} Vegetation Index), o Aegiktng BAdomong Koavovikorompévng Atapopdg NDVI
(Normalized Different Vegetation Index), o deixtng vrepvOpov II (Infrared Index) ko o
oeiktng éAdeyng vypaciog MSI (Moisture Stress Index), o AtopBopévog Aeiktng Edapav
SAVI (Soil Adjusted Vegetation Index), o BeAtiwpévog deiktng Pracmong EVI (Enhanced
Vegetation Index). Ot dgikteg mov avaeépOnkav amoteAodv cuvdvacud kotd Pacn dvo

eoouatik®v Kavolmv (Sileos et al., 2006).

2.7.2 O KANONIKOIIOIHMENOX AEIKTHY BAAXTHXHX NDVI
Ymrapyovv moArot deikteg PAdoTnoNG, 0ALA 0LTOG TOV YpNoIpoToLEiTal o peydho Paduo,

AMOYy® TV apketd aSomotov Tiav tov, givar o NDVI. O kavovikomompévog deiktng
BAdotnong (Normalized Difference Vegetation Index — NDVI) givan évog anddg aptBuntikog
dglktng mov pmopel va ypnoyoromBel yio ovdAVoT TNAETIGKOTIKAOV UETPNCEDV GLVIOMG
aAAG Oyl LOVO, amd dOPLPOPIKE CLGTNUATO KATUYPAPNS, KO Y10 VO 0ELOAOYNGEL KOTH TOGO

0 otdxoc mov mapatnpeiton mepEyxel Loviavy mpdcowvn PAactnon N Oyl Kol GE TOo
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Katdotaon Pploketoar M cvykekppévn PAdomnon. Emiong epopudletor oe mepimtdoelg
napokolovdnong eavopévov Enpaciog. (Ioakepidng, 2012).

O kavovikomomuévog deiktng PAdotnong (Normalized Difference Vegetation Index, NDVI)
YPNOoTOmONKe otV Tapovoa epyacia kal opiletal ¢ n avaroyio peTaEd TOV TIUOV

AVOKAOGTIKOTNTOG TOV KOKKIVOL KOt TOV £YY1G LITEPLOPOL KAVAALOD COLPMOVO, LLE TN OYEON:

PNIR—-pRED
PpNIR+pRED

NDVI =

To gbpog tipmv tov deiktn eivor omod -1 éwg 1 (Tivakag 1.2). Teployxéc pe mokvn kot vy
PBAaotnom emotpépovy vynAéc Tinég NDVI Adym g vymAng avakhaotikOTNTdg TOLG GTO
€yy0g vépuBpo. AvtiBétmg, to vepd (TaELTNPES PuoIKol Kal texvntol — BdAacca), ta
GUVVEQQ, TO YLOVL ELEAVICOVY HEYOADTEPN AVOKAAGTIKOTNTO GTO 0patd am’ O,TL GTO €YYVG
VIEPLOPO Kt GLVETADS O TYHES TOL deiitn etvan apvnTikég. Bpoyddeig Kot dyoveg empaveieg
Tapovc1alovy TOPOUOLN. OVAKAACTIKOTNTA Kol oYedOV Uundevikovg dgikteg PAdotnong (Liu
et al., 2016).

H omovdadmra tov NDVI avdyetor 6to yeyovog Ot givor evoeiktikdg tov Pabpod g
QOTOCLVOETIKNG dpacTNPLOTNTOS TNG VO TapakoAovOnon PAdctnone. Metd and avtifoeg
cuvOnkeg, avapévetar onuovtikn peioorn tov NDVI o610 medio ko o tipég amokpivovran
otV EALEWYN OTOXEI®V YAMPOPOAANG KOl APO. O HEIOMUEVT] KATO TOAD QOTOGLVOETIKN

dpactmmpiomra (Wang, 2001).
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IMivaxag 1.2: Evdeiktikég tipég tov deiktn NDVI og d1dpopec poppég kdivyng eddpovg (Aoréliog,

2002).

TTukviy BAGoToN 0,5<NDVI<1 | 210 <NDVI<255
Métpla Tpaoivn 0,140 < NDVI <
Brdomon 0500 118 <NDVI<210
<
Apari PAéomon 0’0900—1123)3\’1 < | 105<NDVI<118
TMopvo €dagog <
(opyopvo i 0’0250—013?\’1 < | 88<NDVI<105
Bpayddeq) ’
Néon 0’00205021? VI< | g3<NDvI<88
X1dvt kot Tayog -0’0460%01\]2]) Vi< 70 <NDVI <83
-1 < -
Nepé I= Do 0 < NDVI <70

Qo61660, 6TA LEOVEKTNHOTA TOV OgikTn TTepLEYovTaL Ta SEIYHATO KOPEGHOD GE TTOAD VYNAEG

OLYKEVIPAOGCELG PAACTNONG KAOMDS KOl VITEPEKTIUNOT G YAUUNAEG CLYKEVTPMOGELS PAGGTNONG

eEartiag ™G avakAaoTIKOTNTOS TOV €06POVS. Ot OTHOCEUIPIKES GLVONKES KOl TO AENTA

GUVVEQPQ UTTOPOLV VO EXNPEAGOVY TOV VTOAOYIGLO TOL OTAV YPTGLLOTOLOVVTOL SOPVPOPLKEL

dedopéva. (Kaptaing kot @edag, 2006).

2.1.3 AOITIOI AEIKTEX
O deilktng Kavovikomompévng dtapopds £daeovg (Normal Difference Soil Index) NDSI

YPNOCLOTOLEITAL Y10l TY] LETPTOT| YOPOKTNPIOTIKAOV GTO £00.POG KOt 0 TOTOG TOL ivat:

(SWIR — NIR)
(SWIR + NIR)

omov,

NDSI =

NIR: Mnkog Kbdpartog oto Eyydg Yrépubpo.

SWIR: Mnkoc Kbdpatog ota Mikpokopara.
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O deiktng kavovikomomuévng dtopopdg vepov (Normal Difference Water Index) NDWI
YPNOLOTOLEITOL Y10l TT] LETPNON YOPUKTNPLOTIKDOV TOV VEPOV KO O TOTOG TOL €ival:

(RED — SWIR)

(RED + SWIR)

NDWI =

omov,
SWIR: Mnkog Kbpartog ota Mikpoxouata.
RED: Mnkog Kbdpoatoc 6to Epuopd.

And tovg detkteg NDSI, NDWI ko kupiwg amd tov NDVI npoékvyav kot GAAot dgikteg mov
YPNCLOTOLOVVTAL Y10 TNV KAAVTEPT KATAVONGT TOV VIO UEAETN QAVOUEVOV, OAAG Kot Yo
va dopBmdoovy cedipata mov gpeavitovral oe avTovg Tovg dciktes. [apakdtm Oa yiver po

avaQopd o€ OEIKTEG TOV YPTGLOTOLOVVTAL Y10 AVTOV TOV GKOTO.

O Aeiktneg Kavovikomrompévne Yypaciog Biaotnong (Normalized Vegetation Moisture
Index).

(NIR — SWIR)

NVMI =
(NIR + SWIR)

NIR: Mnkog Kbdpartog oto Eyydg Yrépubpo.
SWIR: Mnko¢ Kbdpatog ota Mikpokvpata.

O Acixtng Edagikng PHOuong BAdotmong (Soil-Adjusted Vegetation Index).

SAVI (NIR — RED) (1+1)
= E
(NIR+RED +L) = =

NIR: Mnkog Kbdpartog oto Eyydg Ynépubpo.
RED: Mrjxo¢ Kvpoatog oto Epufpo.
L: Metafint pe tyég 0 (mAnpng eutokdioyn) émg 1 (kaBdAov putokdivyn).

O Aciktng Avaroyikng Braotmong (Simple Ratior; Ratio Vegetation Index).

NIR

RVI = ——
RED
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NIR: Mnkog Kvpartog oto Eyyog Yrépubpo.
RED: Mnkoc Kouatog oto Epubpo.

O Asgikmc kavovikomompévng owpopds PAdotmong oto mpdowvo (Green Normalized

Difference Vegetation Index).

(NIR — GREEN)

GNDVI =
(NIR + GREEN)

NIR: Mnkog Kvpartog oto Eyyog Yrépubpo.
GREEN: Mn«ko¢ Kbdpatog oto [pdotivo.

O Agiktng XAwpoeviing BAdotong (Chlorophyll Vegetation Index).

NIR RED

CVI = *
GREEN GREEN

NIR: Mnkog Kbdpartog oto Eyydg Yrépubpo.
RED: Mnkog Kbdpatog oto Epvpo.
GREEN: Mnkog Kbvpatog oto Ilpdowvo.

O Aciktng Kavovikomomuévne Avaroyiog Kavong (Normalized Burn Ratio Index).
(NIR — MIR)

NBRI =
(NIR + MIR)

NIR: Mnkog Kbdpartog oto Eyydg Yrépubpo.
MIR: Mnkog Kopatog oto Mécso YnépuOpo. (Szalai, 2000)

2.8 TO DPAXMATOPAAIOMETPO MODIS
O nabntikog awoOntpag MODIS (Moderate Resolution Imaging Spectroradiometer) eivou

aoOnmpog Métprog Avarvong Anetkoviotikod PocpotopadtopéTpov Kot TéfnKe oe TpoyLd
Yopw amd ™ I'm 10 1999 amd ™ NASA, d¢ puépoc g amootolnc «NASA Earth Observing
System (EOS)». To mpdto Opyavo mtiong MODIS, Protoflight Model (PFM) eivau
EVOOUATOWUEVO 0T0 dlaotnukd okdeog Terra (EOS AM-1), mov ekto&e0OnKe eMTLYOG OTIG

18 Aexepuppiov tov 1999. To dedtepo Opyavo mtiong MODIS flight 1 (FM1) eivan
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EVOOUUTOIEVO 6TO dlaoTnkd okapog Aqua (EOS OM-1) kot exto&endnke entuymg 6TIg

4 Maiov tov 2002.

Ewova 3. To ®acuatopadioperpo MODIS (https://modis.gsfc.nasa.gov/)

H tpoy1d tov Terra yopw amd ™ I'm cvyypoviletan €161 dote va mepvd amd Bopela Tpog ta
vota eykopoing tov lonpeptvod 10 mpwi, evd o Aqua mepvd amd votio mpog T Popia
eykapoimg tov lonuepvod 10 amdysvpa. And to Defpovdpro tov 2000 Aapfdvovrtol
nuepnoing dedopéva yio OAN TV €MPAVED TG VONAOV ©€ HECT YWOPIKN OLOKPITIKN
KAVOTNTO OAAG [LE VYNAN QACUOTIKY OLOKPITIKT IKOVOTNTO KO ETOVOANYILOTNTO ANYEWV.
[MAéov, pe 1o padidpetpa MODIS cvAléyovtar dedopéva 4 @opég v nmuépa oe 36
eoaopotikég (dveg kol KoAdTTETOL OANn N empdveln g yng oe pia nuépa (Ewova 4), pe
Yopkn owkprtiky wovotnta 250m (VIS ¢eacpotikd kovédie 1 ko 2), 500m (NIR
eacpatikd kavila 3-7), lkm (pacupatikd kovaia 8-36) evd 10 €0pog KAAVYNG ToL glval

2.330km ([Tapyapidng, 2015).
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Ewova 4: O aweOnmpag MODIS capdvel v ynivn empdveio otn SdpKeLo Log UEPg
(https://modis.gsfc.nasa.gov/)

Ta avotépo yapaxtmplotikd Tov padopétpov MODIS, 1o kabiotodv onuavtikd
EMOTNUOVIKO €PYOAEl0 Yoo TN HEAETN NG TAYKOGUOG KAMUOTIKNG OAAQYNG, OpOv
YPNOLOTOIEITOL EVPEMG Y10 TNV OTOTOHTOCT TOV E0MV KAADYNS YNG KOl TOV HETAPBOADV TNG
Kol OKOUTN, EMTPEMEL TNV TOPATHPNON PLOPLCIKOV KOl PLOYNUKOV TOPAUETPOV TOV
okeoavov. Ta dedopéva avtd Pertidvovy TNV KOTOVONGY TOV EMCTNUOVOV Yo TIG
dladKacieg Tov cuUPaivovy 6T Y1, GTOLG WKEAVOVE KOl OTN KATMTEPT ATHOc@opa. To
ovatnua MODIS cuvdpdpel otny avATTLEN ETIKVPOUEVOL, TAYKOGIION GLGTHILOTOS YHIVOV
povtéAwv mov Ba elvar e Béom va TpoPAdyet pe axpifeia TaykdoES OAAAYES APKETEG Y10l
VO TOPEYOLV TV amapaitnTn TANPOPOopic. GTOVS LTEVBVVOVGS XAPAENG TOMTIKNG Yol T ANy
KOTAAANA®V OTOPACEDV TOMTIKY|G TPOCTACTOG TOV nepPaALOVTOC
(http://modis.gsfc.nasa.gov/).

2T0VG EMOUEVOVG TtivakeG avaeEpovtatl To. Bacikd yopaktplotikd oo MODIS (ITivakxog

1.3) ko o1 epappoyég mov mpoteivovta yio Kabe pacpatikd kavait (ITivakag 1.4).
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Mivaxag 1.3: TIpodwaypapég kot yapaktmprotikd tov MODIS (http://modis.gsfc.nasa.gov/)

Specifications

— 705 km, 10:30 a.m. descending node (Terra) or 1:30 p.m. ascending node (Aqua), sun-synchronous,
near-polar, circular
Scan rate 20.3 rpm, cross track
Swath 2330 km (cross track) by 10 km (along track at nadir)
Dimensions
Telescope 17.78 cm diam. off-axis, afocal (collimated), with intermediate field stop
Size 10x16x1.0m
Weight 228.7 kg
Power 162.5 W (single orbit average)
Data rate 10.6 Mbit/s {peak daytime); 6.1 Mbit/s (orbital average)
Quantization 12 bits
Spatial
. 250 m (bands 1-2) 500 m {(bands 3-7) 1000 m (bands 8-36)
Resolution
Design life G years
IMivaxag 1.4: Epappoyéc tov MODIS (http://modis.gsfc.nasa.gov/)
Wavelength Resolution _ Wavelength Resolution _
Band Primary Use Band Primary Use
(nm) (m) (um) (m)
1 620-670 250 Land/Cloud/Aerosols | 20 3660-3.840 | 1000
2 841-876 250 Boundaries 21 3.929-3.989 | 1000 Surface/Cloud
3 459-479 500 22 3.929-3.989 | 1000 Temperature
4 545-565 500 23 4.020-4.080 | 1000
Land/Cloud/Aerosols
5 1230-1250 500 ) 24 4.433-4.498 | 1000 Atmospheric
Properties

5 1628-1652 500 25 4.482-4.549 | 1000 Temperature
7 2105-2155 500 26 1.360-1.390 | 1000

Cirrus Clouds
8 405-420 1000 27 6.535-6.895 | 1000

Water Wapor
9 438-448 1000 28 7175-7.475 | 1000
10 485-493 1000 29 8.400-8.700 | 1000 Cloud Properties
1 526-536 1000 Ocean Color/ 30 9.580-9.880 | 1000 Ozone
12 546-556 1000 Phytoplankton/ 31 10.780-11.280 | 1000 Surface/Cloud
13 | 662-672 1000 Biogeochemistry |35 | 11.770-12.270 | 1000 Temperature
14 673-683 1000 33 13.185-13.485 | 1000
15 743-753 1000 34 13.485-13.785 | 1000 Cloud Top
16 862-877 1000 35 13.785-14.085 | 1000 Altitude
17 890-920 1000 36 14.085-14.385 | 1000

Atmospheric
18 931-941 1000
Water Vapor

19 915-965 1000
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2.8.1 EITIIXEIPHXIAKA ITPOIONTA MODIS
Ynapyovv moAAd TumomoMpéva Tpoidvia tov dopvPopikod cvotiuatoc MODIS, mov

YPNOLOTOLOVVTOL OO EMCTLOVEG GE LEAETEG TTOL OLPOPOVV TIC TOYKOGLUEG AAAAYES. AvTd
T TPOIOVTA YPNOYLOTOLOVVTOL OO EMIGTHHOVES TOV AVIKOLV GE O16POPOVS EMLGTILLOVIKOVG
KAGOOLS, cLUTEPILOUPBAVOUEVTG TG WKEAVOYPOPIOS, TNG PloAoying Kot TNG ATUOGQAIPIKNG
emomunc. 'Exovv onuiovpyn0ei kdmoteg Paocikég katnyopieg mov mepthapfavovy ta 44 avtd
mpoidvta, pe Pdon to avrikeipevo oto omoio Ppickovv ypnoyotnrta. Ot mAnpoeopieg
OYETIKA L€ TIG KOTNYOpieg TV MPOoIOVI®MV aALL Kot Ta 1010 T TPOIGVTA TOL aKOAOVOOHV
&xovv cvAAeyOei amd v 1otocerida tng NASA (http://modis.gsfc.nasa.gov/).

2.8.1.1 llpoidvta BaBuovounong (Calibration)

[Mo v mopaywyn avtig g KaTyopiog TV VYNANG ToldtnTog Tpoidviwy Baduovounong,
vrevbvvn eivon n opddo MCST (MODIS Characterization Support Team). H MCST eivot
vrevBULYT Yol TNV AVATTLEN Kot STHPNGN TOL TPOiIdVTOS avapopds (Aoyiopkd L1B), v
EKTEAEOT] TOV TTINGEMV Kot TNV VoothPEn Tov Instrument Systems Manager.

To hoywopkd L1B petatpénet ta aveneéépyaota dedopéva og Pabpovounuéva tpoidovta. H
opdoa MCST avéntuée tov L1B alydpBpo kot OAeC TIC TapapETpous, Tov Eivol ovoyKoieg
Yoo TNV EKTEAECT TOV KOO Kot SoPOALEL TV TOOTNTO Kot GLVTEAEL GTOV EAEYYO
Beltimong tov mpoidvrog. (http://modis.gsfc.nasa.gov/).

H xatnyopia vt mepthapfavet ta eEng mpoidvta :

1. MOD 01 - Level-1A Radiance Counts

2. MOD 02 - Level-1B Calibrated Geo location Data Set

3. MOD 083 - Geolocation Data Set

2.8.1.2 Atuoopaipika Ilpoiovra

Yrdpyovv €€ (emmédov — 2) Tpoidvta ATHOGPALPAS, TOV GLAAEYOVTOL OO TIC TAATPOPILESG
Terra kot Aqua ta omoia tvou :

1. MODO04 L2 (Terra) andMYDO04_L2 (Aqua)-Aerosol Product

2. MODO05_L2 (Terra) and MYDO05_L2 (Aqua)-Water vapor Product

3. MODO06_L2 (Terra) and MYDO06_L2 (Aqua)-Cloud Product

4. MODO07_L2 (Terra) and MYDOQ7_L2 (Aqua)-Atmosphere Profile Product

5. MOD35_L2 (Terra) and MYD35_L2 (Aqua)-Cloud Mask Product

6. MODATML2 (Terra) and MYDATML?2 (Aqua) Joint Atmosphere Product
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2.8.1.3 Ilpoiovta I'ng
To cvotua MODIS mapéyst éva pHéGo Yo TV TOGOTIKOTOINGN TOV YOPUKTNPIOTIKAOV TNG

EMPAVELNG TNG NG, O VYNNG TO10TNTOG, CLVETELS Kot KOAG Babpovounuéveg SopuopIkég
UETPNOELS Elval OVOYKOIEC TPOKEEVOD VO EVIOMIGTOOV Ol OAANYEC KOl Ol TAGELS OTIC

EKAOTOTE VIO HeAétn petofantéc. Ta mpoidvta sivat:

MOD 09 - Surface Reflectance, Atmospheric Correction Algorithm Products

MOD 11 - Land Surface Temperature and Emissivity

MOD 12 - Land Cover/Land Cover Change

MOD 13 - Gridded Vegetation Indexes (NDVI & EVI)

MOD 14 - Thermal Anomalies - Fires and Biomass Burning

MOD 15 - Leaf Area Index (LAI) and Fractional Photosynthetically Active Radiation
MOD 16 - Evapotranspiration

MOD 17 - Vegetation Production, Net Primary Productivity (NPP)

MOD 43 - Surface Reflectance BRDF/Albedo Parameter

10.MOD 44 - Vegetation Cover Conversion

V V.V V V V V V V VY

2.8.1.4 llpoiovta Kpvéopaipag
H National Snow and Ice Data Center (NSIDC) amoxtd kot dtovépel Tpoidvio enimédon 2

Kot 3 Yo kdAvyn yroviov kot tdyov s 0dAaccag, and tov MODIS. Ta mpoidvta etvon :

» MOD 10 - Snow Cover

» MOD 29 - Sea Ice Cover
2.8.1.5 llpoiovta Qxeavwv
Ta npoidvta, Ocean Color ko Sea Surface Temperature (SST) tov MODIS-Aqua (Exiédov-
2 ko Emumédov -3), vmoParhovrar o€ enebepyacia kat dovépovtar omd thv Ocean Biology

Processing Group (OBPG). Avtd eivou :

MOD 18, MOD 19, MOD 20, MOD 21, MOD 22, MOD 23, MOD 24, MOD 25
MOD 26 - Ocean Water Attenuation Coefficient

MOD 27 - Ocean Primary Productivity

MOD 28 - Sea Surface Temperature

MOD 36 - Total Absorption Coefficient

MOD 37 - Ocean Aerosol Properties

vV V.V V V VY
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» MOD 39 - Clean Water Epsilon

Inuovtikd givorl va avoaeepOetl 0TL Ta TpoidvTa Tov dlatifevrorl dev ekdidovtal Oha e 1ot
TEP1000, KATOL0L Y10 TOPASELY O TOPOVGLALOVV TTEPT0O0 8 NUEPDV EVOD GAA. 16 NUEPDV, EVD
akoOpo Kot 1 Stakpitikn Tovg ikavotnto woikiiet (http://modis.gsfc.nasa.gov/).

2.8.2 AIAGEXH TQN IIPOIONTQN MODIS

Ta mpoiovta tov MODIS petagépovial og eniyelovg otabuovg oto White Sands, tov Néo
Me&id néow tov Tracking and Data Relay Satellite System (TDRSS). "Enetta ta dedopéva
amootéAovtar oto EOS Data and Operations System (EDOS) oto Goddard Space Flight
Center. Ta mpoidvto mov vrdyovtar otig katnyopieg Level 1A, Level 1B, geolocation kot
cloud mask, kafdc kot ta vynAdTepov emmédov (Higher-level) mpoidvta yio v Enpad kot
™mv atpdseopa mapdyovror and to MODIS Adaptive Processing System (MODAPS), ta.
TPOIOVTO IOV APOPOLV TOV wKeVO mapdyovtor omd to Ocean Color Data Processing System
(OCDPS) kat teMkd Ol dovEHOVTAL GTNV EMGTNUOVIKY Kot Oyt pdvo kowotnta. Ocov
a@opd TN d1aBECT TOV TPOIOVIMV, 01 TNYES TOIKIAOVV, OTTMG O TEPLYPAPNKE OO TO GTASIO
napayoyne tovc. Ta Level 1 ko atpoceoipikd mpoidovta dtatifevionr pécsm Tov dKTHOV
LAADS (Level 1 and Atmosphere Archive and Distribution System) tng NASA otv
totocelida http://ladsweb.nascom.nasa.gov/. Ta mpoidvta yio v Enpd eivar dabéciua
péow tov Land Processes DAAC oto U. S. Geological Survey EROS Data Center (EDC) kot
o710 dadiktvakd tomo http://edcdaac.usgs.gov/dataproducts.asp. Ta dedopéva mov apopovy
To TPOIOVTA Yo TNV Kpuocparpa dtatifevrar and to National Snow and Ice Data Center
(NSIDC) oto Boulder tov Colorado «ot dwdiktvakd oty 16T0GEAMSQ
http://nsidc.org/daac/modis/index.html. Télog, Ta Tpoidvta mov oyetilovial Le TOV OKEUVO
eivan droBéoo and to Goddard Space Flight Center tng NASA péow g devbvvong
http://oceancolor.gsfc.nasa.gov/. Ocov a@opd 6Tovg aAyOPIBLOVS TOV YPNCUOTOLOVVTOL
OTNV TNAEMIOGKOMNOT, OMOTEAOVV TNV TOLTOXPOVY €QOPUOYN Oe®mpnTIKNG (QULGIKNG,
LA UOTIKOV O1001KAGIOV Kot TOAVOV DTOAOYICU®V, OGTE Vo, EMTELYHOVV Ot amapaitnTot
VTOAOYIGHOL Y10 TN LETOTPOTY| TOV TIL®V 0KTvoBoAioc mov Aapfdavovtatl omd Tov cucOntmpa
o€ YePLOo1KES TocotTeG. H emotpovikn opdda tg NASA vy tov MODIS éyet avamtoet
Kot BEATIOOEL TNV TTAPOSO TOV YPAVOL TOVG OAYOPLOLLOVG TTOV YPNGLOTOLOVVTOL GE OAM TOL

eminedo — Level 1, Level 2, Level 3 (http://modis.gsfc.nasa.gov/).
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2.8.3 O AEIKTHX NDVI QX [IPOION MODIS
Ot taykoouot dgikteg frdotnong tov MODIS éyovv oyediachel yio vo mapéyovv GUVEKTIKY

YOPIKN KoL ¥POVIKT] GVLYKPIoN TV cuvOnKav PAdomons. Ta kavdiio Tov pmie, KOKKIVOL
Kot €yyOg vrépvbpov, pe kévipa ta 469-vavouetpa, 645-vavouetpa, kot 858-vavouetpa
avTioTOYO, YPNOLLOTOOVVTAL Yo TOV TPOGOOPIGHO TV OelkT®V PAACTNONG TOV
ovotiuatog MODIS. O deiktng MODIS Normalized Difference Vegetation Index (NDVI)
ovumAnpovel ta. Advanced NOAA Very High Resolution Radiometer (AVHRR) NDVI
TPOTOVTO KOl TPOCPEPETAL YOl TIG EPOPLOYEG GLVEYOVS XPOovoAoyikng oepdc. To MODIS
NDVI npoiév vroroyiletal amd atpoc@aipikd dtopbopéveg emiyeleg avtavakAAcelS 0mov
€xovv mePKOTEL TO VEPO, TOL GLVVEPQ Ol OKLEG TV GLUVVEQ®V. Ta ototyeia Tov mPoidvtog
MODI13A1 mapdyovior kaBe 16 muépeg, oe 500-pétpov  ywpikn avdivon, g
TAEYUATOTOMIEVO EMTEGOV-3 TPOTOVTA GTNV MUTOVOELDT TPOPOAY. YTapyovv kot GAAa
npoiovta 6mtmg o MOD13A2 ov mapdyetot kébe 16 pépeg pe avaivon 1km, to MOD13A3
mov mopdystor KAOe pnve pe avdivon 1 km. Ov ev AOym ocgiktec PAdotnong
YPNCLOTOLOVVTAL Y10 TNV TUYKOGULIO TapaKoAovOnon TV cuvOnKov PAGcTNoNG Kot TV
extipnon g Enpoaciog Kot 6e TPoidvta Tov PEPOVY TNV KAALYN TNG VNG KL TIG AAAAYES
oV KGAvym g YNS. Avtd ta dedopévo dHVOTAL VO OTOTEAEGOVV TNV €GP0 OTN
LOVTEAOTOINGN TOV TOYKOGUI®V VOPOAOYIKOV depyaciav. Eriong, vrdpyel n duvatdtnta
Vo xpNOHoToN 000V Y10l TO YOPOKTNPIGUO YEpSaiag empdvelas BAcel BloguoiK®VY 1O10THTOV
Kol O1EPYOCIDV, COUTEPTAAUPOVOLEVTG TG TPMTOYEVOVS TOPOYMYNG KOl TNG LETOTPOTNG TG
kaAvyn yng (http://modis.gsfc.nasa.gov). Ta mpoidvta — Agikteg BAdotnong g ékdoong —
5 MODIS/Terra égovv emikvpmBel oe dedTEPO GTAS0, TPdyHa TOL onuaivel 6Tl 1 axpifeia
éxet extiunOel kot TN OdpKeln pog HEYEANG 6€ GUVOAO BECEMV KAl YPOVIKADV TTEPIOOWMV
oelpdg pe ddpopa entysio péca. Ta mwpoidvta givor £ykvpa kot dtabécio dmpedy yio ypnon

o emoTnuovikég dnuootevoelg (http://modis.gsfc.nasa.gov).
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July NDVI Anomaly for 2012
Spatial Resolution: 250 m

Normalized Difference Vegetation Index (NDVI) Anomaly

e e
04 03 02 -01 0 01 02 03 04 >05

Ewova 5. To npoiov tov MODIS, MOD13A2 — NDVI (https://Ipdaac.usgs.gov/products/)

284 E®PAPMOXMENA EINIXEIPHXIAKA XYXTHMATA TIAPAKOAOYOHXHXY
EHPAXIAY BAXIXMENA XTO AEIKTH NDVI
Owoovotuato 0rmg to MPadia g Avatolkng Aepikng, g Bopelov Apepikng kot g

oTeEMKNG Ampidag yng votw g eprjuov Zoydpo oty Aepikn ovopatt ZayéAd, sivon
eEapetikd mapadetypata epoppoyng tov deiktn NDVI yio v Tapatipnon tov gotvopévou
g Enpaciag. Avtd cvuPaivel emeldn N eevoroyia TG TomiknG PAdoTnong, cvpuPadilel pe
ToV KOKAO Bpoyontdcemv tov £tovg (Justice et al., 1985, Nicholson et al., 1990, Ji xau Peters,
2004). Katd cvvéneta, onpiovpyndnke Eva mpmTtOTLIO GUGTNIO TOpAKOoA0VONoNG ENpaciog
yw ) B. Apepuicn ypnowomowmvtog to deiktn NDVI w¢ npwtedov dedopévo (Brown et al.,
2002, 2008). To mpoidv avtd yvwoto wg Vegetation Drought Response Index (VegDRI) wov
ota eAMVIKA petagpdletalr og Asgiktng Amokpiong BAdommong oty Enpoaocio,
ypnotpomoteital TAEov og papproyig olokAnpng ¢ B. Apepikng (Wardlow et al., 2009). O
VegDRI ypnotpomnotet dopuvgopikd dedopéva NDVI tov déktn AVHRR ce cuvdvacud pe
KMpatikovg dgikteg Enpaciog Kot GAAa Plo@uoikd YopokmploTiKa (6mmg 1 KdAvyn Kot
YPNOMN YNGS, TO VYOUETPO K.0.). Me avtd ta dedopéva, Tapdyovtal YOPTES OMTIKOTOINOoNG
SPOPETIKMV EMIESWV ENpaciag mov delyvouy Ty enidpacm g Enpaciog 6Ty KaTdoToom
¢ PAdotnong.

‘Eva 6Aho cvotnpa mapakoAohOnong avamtoydnke yioo TNV 0VOTOAIKT] KOl VOTIOOVOTOAIKT

Aocia. To ovomua avaldel Tig Ttpéyovoeg cvuvinkeg PAdotnong (0TS TPOKHITOVY AN TO
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deitn NDVI) kot dedopéva Ppoyontdoemv cuykpivovtag pecodootnuata 10 nuepodv pe
LOKPOTPOOEGLOVE HEGOVG TMV OVTIGTOLY MV TAPOUETPOV GE LUK TPOCTAOELN VAL EVIOTIGTOVV
TePLOYES TOL LILOKEWVTOL 6 Enpacio kat 1 exidpoon otn PAdotnon (Song et al., 2004). To
OUYKEKPIWEVO  OAAG Kot TOAAG QAL €BviKd cvoTUOTO  TopaKoAovONoNG Kot
npoedomoinong eavopévou Enpaciag Pacilovtal ektevag oTic Tpoonddelec Tov debvoig
opyaviopov United States Agency for International Development (USAID) o omoioc o6 0
1985 eilye Eexwvnoer v mpoomdbeion avamTLENG GLOTALOTOS TOPAKOAOVONGONGC Ko
npogdonoinong enepyouevov AMpov (Famine Early Warning System — FEWS NET) mov
TPOEPYOVTOL OO POVOLEVO ENPAGIOG KOl TV CUVETAYOUEVT] ATOAELN TPMTOYEVODS PUTIKNG
napayoync. O USAID ot cvvepyaocio pe v NASA, 1o United States Geological Survey
(USGS) kou to National Oceanic and Atmospheric Administration (NOAA) metoyove ™
onuovpyia tov FEWS NET tov cvomipatog mapoakorovdnong yo tig vmo — Zoydpleg
neproyég e Appukcng. To FEWS NET mAéov €xetl avantuyBel ko cvumeptlapfaver peto&d
GAA@V TNV KEVTPIKN AUEPIKT, TO AQYOVIGTAV Kot TNV ATTY|.

Y& maykocpo eminedo, o opyaviouds twv Hvouévev EBvov «Food and Agriculture
Organization of the United Nations (FAQ)», dnuovpynoe 1o cvotua “Global Information
and Early Warning System on Food and Agriculture (GIEWS), to omoio Baciletor on
aventuyuévo, omd 1988, chotmua pe to kmdikd dvoua “ARTEMIS”. To chomua Artemis —
Africa Real-Time Environmental Monitoring Information System mopéyet oxeddv dpeon
avaivon dedopévov AVHRR NDVI kat ewcoves Bpoyomtwong tov Evponaikod «Meteosat»
v v Aepikn ava 10 nuépeg. Ot avaivtég tov cvatiuatog GIEWS éyovtoc tpoécfaon ota
ogdopéva amd to 1988, €xovv ™ dvvatdTTA VO EVIOTICOVV TEPLOYES TOV 1GTOPIKE Elvart
ATOOEKTES LKPOL VYOLS BpoyNg. Avo KO TOPUdELYLATO TOYKOGUIMS TOV YPNGLOTOLOVV
dopveopwkd dedopéva NDVI yuo v mapaxorobnon oeawvopévev Enpaciag eivor ta
npoiovta (eneepyacuives dopLEOPIKEG kOveG) PAdotong tov kévipov EROS - Earth
Resources Observation and Science (ivm.cr.usgs.gov) tov USGS «ot 10 Avotpoiiavo
ovotnuo tapoakorovOnong (bom.gov.au/sat/NDVI/NDVI2.shtml).

2.8.4.1 To svpwmaiko mapatnpntiplo yia tnv énpacia

To gvponaikd mapatnpnpro v v Enpaocia (European Drought Observatory — EDO)
gtvon o vmpeoio mov vdyeton 6to Koo Kévrpo Epsvvov g Evponaikng Emtponnic. H

dwdktvakn wOAn Tov EDO mepiéyet mAnpopopies, YpaenuaTo Kot YPOVOGEIPES CYETIKA LE
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mv Enpacio oe euponaikd eninedo. Avtd ta dedopéva etvar Sabéoipa yio dwpedv Afyn yo
avaivon ektog ovvdeons. To EDO mapéyet eniong éva gpyaieio mov kabiotd dvvatn
oLyKplon HeTAED SPOP®V OEIKTMV 1 TN GVYKPLOT HETAED TOV TILOV TOL 1oV deikTn o€
dwpopetikd ypovikd onpeio. H mapakorovdnomn g Enpaciog Baciletor oty avdivon piag
OEPAG OEIKTMV, Ol OO0 OVTITPOCOTEVOVY OLUPOPETIKA GTOLXEID TOV VOPOAOYIKOD KOKAOL
(m.x. Ppoyomtdoels, vVYpacio Tov €36POVG, GTAOUN TOUELTPOV, PO TOTOUDV, GTAOUN
VROYEIOV VOAT®V) 1) CLYKEKPIUEVES EMMTAOGCELS (Y. Kotamdvnon g PAdotnong omd
Aewyodpia) mov oyetiCovron pe évav ovykekpévo tomo Enpaciag (Copernicus.eu, 2020).
2.8.4.2 Zyééio daxeipions Enpaciag tne Kompov

Ta Zyédwa Awayeipiong Enpaociog cuoppdiovy kaBopioTiKd 6TV OTOTEAEGLATIKY, OTOOOTIK
Kot Prooun dweipton Tov vIATOV Kot Yo avTd ToV AOY0 amoteAohV avondoTacTo HEPOG
™m¢ Yootwng I[MoMtikng omv  Kompo, pio yopo mwov pooctileton amd ovyveg kot
TOPOTETAUEVEG TEPLOOOVS ENpaciag. H moATIKN Y100 TNV OVTILETMOTION KO OTOTELECUATIKY|
dwyeipron g Enpaciog amoterel To onuovTikdTeEPo PEPOG TG Y datikng [oArtikng Kdmpov.
To gpyadeio yio v mocotikonoinom kat £ykoipn didyvaon g Enpaciag eivor éva cvotnuo
dektv Enpaciag ot omoiol kaBopilovrtal pe PAon 10TOPIKA VOPOUETEMPOAOYIKA GTOLKE .
Ot Tég TV OSIKTAOV OOKLUAIVOVTOL EVTOS CGLYKEKPIUEVOL €VPOVE TOPEXOVTAS £TGL
TAnpoopieg v v Vvmapén, v évtacr Kot ) odpkelo g Enpaciag o pio mepoyn.
Baowd, ot deikteg Enpaociag cvvoyilovv ta amoteAéopata cOVOETOV KOl TOAVTAOK®V
avOADCEDV EVOG HLEYAAOV apBLOV OES0UEVOV G MYESG, OTAEC KOl EDKOAOVONTES TIUEG TTOV
dtvouv onuovtikég mAnpoeopiec yoo v Ymapén M un, v €vtact, ™ OdpKeD Kol TO
YEWYPaPIKO 0pog TS Enpaciag. Ot TANpoPopieg OVTEG EMTPEMOVY GTOVS OLALXEIPIOTEG TV
VOATIKAV TOPMV VOl EMAEYOVV KoL Vo AapBdvouy £ykatpa HETPa Kot SPACELS Yo EyKaipn Kot
OTTOTEAECLLOTIKT] SLOYEIPLOT) KO OVTILETMTION TOV OVGUEVOV EMTTOCEOV TG ENPOciag.

Me Bbon 116 TEG TOV OskTOV Enpaciog To Xyédowo  Awayeipiong Enpoaciog g
Kompov evepyomotel cuykeKpUYLEVES Kot TPOSIOYPAUUEVEG OPAGEIS TOV £YOLV GTOYO TNV
£YKOPN OVTILETOTION /KoL TNV EANYIOTOTOINCT] TOV EMNTOCEMV EMEPYOUEVNS ENpaciog
oTN SVVATOTNTO KAALYNG TOV DOATIKMY OVOYKOV TNG YDPAG. ZVYKEKPLUEVO 01 EVEPYELEG KO
ol apuodiec vampecieg mov mpoPAémovtal avd enimedo onuovtikoTTog Enpaciog eivol

(Yrovpyeio I'ewpyiag, Aypotikng Avamtuéng kat [epipdirovtog Kompov, 2017):
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‘Hro Enpacia

Y V V V

Evnuépmon appodiov Aettovpyadv. (YAPOAOI'TA)

Evnuépmon ypnotav yo avénuévn tpocoyn oty kotavaiwon. (AHMOZIOTHTA)
Meyictomoinon vdpevong and aparatwcelc. (YAPEYZH)

AmoAnyelg amd o peydia £pyo cuppova e To deiktn anobepdtov. (YAPEYZH &
APAEYZH)

Métpua Enpacia

vV V VY

Evnuépwon appodiov Aettovpyadv. (YAPOAOITA)

Evnuépwon ypnotav yo avéEnpévn tpocoyn oty katavdiwon. (AHMOZIOTHTA)
Meyiotomoinon Hopevong and aparatdoels. (YAPEYZH)

ANUOG10TOINGN KATAGTAGTC KOl EVIATIKOTOINGT) TOV TPOYPALULLOTOS EVIULEPOCNG TOV
kowov. (AHMOZIOTHTA)

Evtatikomoinomn eA&yy@v yio meplopiod aveEEAEYKTOV QTOANYEDY KOl OVTANGE®YV,
kaBmg kot meplopiopd onatding. (EITAPXIAKA I'PADEIA)

AmoAnvyelg amd ta peydia £pya coppmva pe To deiktn anobepdtov. (YAPEYZH &
APAEYZH)

YynAn Enpocia

vV V VY

Evnuépoon appodiov Asrtovpydv. (YAPOAOI'TA)

Evnuépwon ypnotaov yu peioon oty katavérloon. (AHMOZIOTHTA)
Meyiotomoinon Hopevong and aparatdoels. (YAPEYZH)

ANUoG10TOINGN KATAGTAGTC KOl EVTIATIKOTOINGT) TOV TPOYPALLLOTOS EVIULEPOONG TOV
kowov. (AHMOZIOTHTA)

Evtatikomoinomn eA&yy@v yio meplopiopd aveEEAEYKTOV ATOAYEMY KO OVTANGEMY,
kaBmg kot meplopiopd onatding. (EITAPXIAKA)

AmoAyelg amd to peydlo €pya, copeova pe To Ogiktn amobepdtov, aArd Oyt
TEPLGCOTEPES OO OVTEG TTOV OAVTICTOLYOVV OTN OPAOT| «ONUAVTIKEG TEPIKOTESH
(YAPEYZH & APAEYZH)

Ymoloytopog Tov deiktn unviaiog dlontog Kot ANyn HETPOV GYETIKA LE TIC OVAVTN

AmoANYELS EpOGOV givart amapaitnto (deiktng pkpdtepog tov 5%). (YAPOAOI'TA)
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E&apetikd vynin

» Evwnuépoon apuodiov Aertovpymv. (YAPOAOI'TA)

» Evnuépoon ypnotodv ywo peioon oty Kataviloon. (AHMOZIOTHTA)

» Meylotomoinon Topay®yng LOVAd®mY apaANTOCE®Y, OTTOL Eival duvaTh 1 Topicvon
¢ nepioocwng. (YAPEYXH) Anupoctlonoinon Katdotaong Kol EVIOTIKOTOINGT Tov
TPOYPAUUOTOC eVUEP®ONS TOL Kowvov. (AHMOZXIOTHTA)

» Evtatikomoinon A&V Y10 TEPLOPIGUO AVEEEAEYKTOV ATOANYEDV Kol OVIANGEWDYV,
kaBmg kot mepropiopd onatding. (EITAPXIAKA)

(Ymovpyeio I'ewpyiog, Aypotikng Avamtuéng kot [TepiBariovtog Kompov, 2017)

2.8.4.3 Lxédio Siayeipiongs Enpaociag Osooariag
YrevOopileton 01t n Enpacio — og avtiBeon pe v Aswyovdpio — givor éva UOIKO Ko

anpOPAENTO PaVOUEVO, TO 0TtOl0 OV TTpokaAeiton amd avBpomivn tapéuPacn. Qotdco, ot
EMMTOGES €vOG emelcodiov Enpacioc eSaptavtar ond 10 Pabud expetdAievong evog
VOATIVOL TTOPOV GE pio Aekdvn amoppong kot pmopel v etvor daitepa apvnTIKEG OF
TEPMTMOGES U1 0pBOLOYIKNG YpNoNG vePOL (Yoo Tapdostypo Un Pudoipes mPokTkég
owayeipiong vodTvav TOp®V). OPIGUEVE, CTOYELUEVO HETPO OVTILETMOMIONG KOl TPOANYNG
Enpaociag propet va AneBovv pe 6TdY0 TN 0TAd10KY| LEIWOT TOV EMATAOGE®V EVOG ETELGOOI0V
Enpaciog oAAd dev VITAPYOLY HETPA TTOL Bal ATOTPEYOLY TV EREAVIOT TNG Enpaciag.

Ta pérpa yoo TV AVTIHETOTION TOV TEPPAALOVIIKMOV, OIKOVOUIKAOV KOl KOWOVIKOV
emntoOcemv and Enpacio kot Asnyvdpia dwakpivovror oe Bpayvnpdbecua (re-active) kol o€
poaxkporpoBeospa (pro-active). Ta BpayvmpdOecua pétpa, ta omoio epapuodloviatl ETTOTOV
pe v éhevomn evog €melcodiov Enpaciog evd to pokpompoddecua otoxedovv otnv ophn
xpNoN TV VOdTVeOV TOpwV LVTO cuvinkeg Enpaciag. Avolvtikd to péTpa Ppickovrol
onuocievpéva 6ty 16ToceAida Tov vovpyeiov TlepiBdriovrog ko Evépyeiag , Y.ITE.OE —

Yddatwvot [Topot kau [Tepipaiiov Oeocoriog (Www.ypethe.gr).
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2.9 BPOXOIITOXH - TA AEAOMENA CHIRPS
H mocotta g Bpoyng mov TopEYETon oIV ETPAVELD TOL E0GPOVS LETPEITOL GE YIMOCTA

(mm) Hyovg Tov VAATIVOV GTPMUATOC TO 0Toi0 oynuoTilel. Av dnradn, to vepd ¢ Ppoxnc,
1N 10 vePd oL TPoéPyETaAL 0md TNV THEN TOV Y1oVIoD 1 TOL YoAallov dev amoppoPdToL amd TO
£00.p0g, oev e&atpiletal, kat dev péet 6To £d0¢0oc, Ba oynuaticel Eva vypo oplovVTio GTPOLL
vepo¥. To mhyog TOV GTPOUATOG ALTOD GE YIMOGTA, EKPPALEL TOGOTIKA TN Ppoyn oL £nece
6€ 0PIGHEVO YPpoVIKO dtdotnpa. H Bpoyodntmon eivar acvuveyég néyedog Kot dev givor dSuvatodv
va Bpéxet v 1010 otrypn og 6Ao tov Thavintn To chvoro g Ppoyng mov TEPTEL GE oL LEPQL
ovopdletor nuepnota Ppoxdmtmon. To péyebog avtd kalvmtel to ypovikd ddotnua 0-24
wpeg N cvvnBog to ddotnua 20m dpa TG TPoNyoveEYNS LEXPL TV 201 dpa TG ETOUEVNS
nuépoc. To dBpoiopa TV nuepnolov Bpoxontdcemy o éva pnvo ovopdletol pnviaio
Bpoyxodmtwon N unviaio vVyog . T€hog, To 6OVOLo ™S Bpoyns mov TEPTEL 6TOoVG 12 pnveg evog
£€10vg ovopdletan eTnola fpoydnTmon 1| £11610 VYOG Ppoyne.

To ypovikd €0pog dabeciudmrag TV Tpoidviav exvd and to 1981 péypt Ko onpepa,
omov avavewvovtal cuvexdc. Ta tpoidvia CHIRPS avortoybniayv yia va vrootnpi&ovv tov
Opyavicpd Hvouévev Tloltewdv ya to diktvo International Development Famine Early
Warning Systems Network (FEWS NET). Ta k0pia 60voro SES0UEVOV Y10 TV KOTOOKELT
tov 7poiovrtog CHIRPS mepilapfdavouv v pnvwaio Bpoyomtworn kAipatog CHPclim
(Climate Hazards Group Precipitation Climatology), mov dnuovpygitot xpnoonoidvog
otafuovg pétpnong Ppoyng mov cvAréyovral and tov FAO kat GHCN, tig mAnpogopiec Cold
Cloud Duration (CCD) mov Bacifovtor og Ogpuikd vaépubpa dedopéva (TIR) mov £xovv
apyetofetndei omd to CPC kar to NOAA Rainfall Estimate (RFE2), to National Climate
Data Center (NCDC), ta Version 7 TRMM 3B42 dedopéva, ta Version 2 atmospheric model
rainfall field from the NOAA Climate Forecast System (CFS), kot téhoc Tov¢ emiyelong
otabpovg Bpoyng amd moAréc mnyés. Ipadtov, ta dedopéva CCD PBabuovopodvion pe to
TRMM 3B42 yia ) dnuovpyia S-nuepnolov eKTiuncemy veTov, mov PaciCovior oe CCD,
01 OTtO1EG LETATPENMOVTOL TEPAULTEP® OTA KAACLATO TOV LAKPOTPOOEGU®V EKTIUNCEDV HECTG
Bpoyomtmonc. Ta kKAdopato otn cuvéyetn, moAlamhiactdlovrar pe dedopévo CHPclim ya
vo apoapebei To systematic bias, kot to mpoidv mov mapdyetar ovopaletar tpoiov CHIRP.
Téhog, to mpoidov CHIRP cuvévdaleton pe dedopéva otadumy Bpoyng, yp1oILoToI®VToG EVo
Tpomomomuévo akydpifpo avtioctpoeng otdbuiong omdoTaong Yo TNV TOPAY®YN TOV
CHIRPS. H eneéepyacio mov avagépbnke mapondve, EKTELEITOL GTO S-NUEPNGLOL XPOVIKA
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dwotmuota. Toa nuepnow dedopévo CCD ko 1o kobnuepwvd  dedopéva  CFS
YPNOLOTOOVVTAL TEMKE, Yo v dloympicovv To TPOIOVTO, S-NUEPDOV GE MNUEPNOLES
EKTIUNOELS VETOV YPNOIUOTOLOVTAS [, oA pébodo avadiavoung (Chuai, 2013). To wpoiov
CHIRPS oavrkel otnv katnyopio. «dopveopikd dedouévo pétpnong» (“satellite-gauge”™).
Kobnuepwa mpoidvta CHIRPS og yopikr avédivon 0,05 © kot 0,25 © dwtiBevror and tov
1010T0mO0 WOV OvapépeTan mapandve. Ta mpoidvia CHIRPS g avdivon 0,05° yia v
nepiodo 2001-2020 ypnowomomnkav kot aSoroyndnkav o€ ovtnv ™ peAémn. Ta
oedopéva, OmMC avapiépOnke Tapamdve, TEPIAAUPAVOLY TPES OLPOPETIKOVS TLITOVG
TANPOPOPLOV: o) TaykOGHo dedopéva yioo To KApa, B) S0pu@OPIKES EKTIUNGCELS Kol V)
emtomieg mapatnpnoetc. (Funk, et al., 2013).

2.10 ETIIOANEIAKH OEPMOKPAXYIA EAA®POYX
H empaveioxn Oeppokpacio eddgovg (Land Surface Temperature - LST), eivou g amd Tig

Baocikég TapaPETPOVSG OTN QULGIKN TOV  OOIKACUDV TNG OLEMPAVENG €APOVS -
atHOGPALPOS, TOGO G€ TOMKY OGO KOl G€ ToyKOGH KApaKo, mov cuvovalovv o
AmOTEAECUATO OA®V TOV OAANAETIOPACEDV KOl TOV EVEPYEINKOV PodV HETAED NG
atudéoeopog Kot tov £ddpovg (Guohui et. al, 2020). Mio and Tic onpavtikodtepeg TOAVES
epappoyég g LST, mov avaktdtor amd ta dopuveopikd dedopéva, givatl n atoldynon kot
Beltioon Tov HOVTELOL TNG TAYKOCULNG LETEMPOLOYIKNG TPOPAEWYTS Emerta amd KATAAANAN
napapetponoinon (Akhoondzadeh et al.,, 2008). EmimpocOétwg, m LST pmopei vo
ypnoporomOel yia tov Edeyyo g Enpaciog Kot Tov VTOAOYIGHO TNG E00POLOYIKNG VYPOAGIOG
mg emoedveog (Ali et al., 2021). Exktog g avaykawomrog ovakmong g LST, n
axtvoPoAin g emedvelog pmopet va ypnoyorom el yio T S1iKpiom Kot Kot yoplonoinen
™m¢g PAaoctmong. Aedopéva emeavewnkng Oepuoxpacioc amnd to mpoiov MODIS: LST
MOD11A2 ypnoiponombnkay 61o TAAic0 TS Tapovcas EPYACING MOTE va dlepguvndet 1
AYOPIKN CLOYETION UETOEL  empavelakns Oeppokpaciag, Ppoyodmtwong kot deiktn
BAdotmong NDVI.

2.11 TEQI'PADIKA YYXTHMATA ITAHPOD®OPION
210 TAiG10 VAOTOINGTG TOV EPELVNTIKOV KEPOUAOIOV TNG TAPOVGUS SUTAMUATIKNG EPYOUTING,

£yve ypnon tov ['eoypapikov Zvotpdtov [Tinpoeopiodv (I'EID) yio v enegepyacio Kot
OTITIKOTOINGT T®V 00PLPOPIKMY OESOUEVOV Kol MG €K TOVTOV, KPIVETOL OKOMUO Vo

aplepmBel éva vrokepdioto oto ['ZI1. X Biprloypaeio vrdpyel TANOGPO OvVOPOPOV TOV
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agopohv otov opwopd tov leoypapwodv Zvomudtov I[MAnpogopiwv (IXIL) 7
Geographical Information Systems (G.1.S.). Mepiwkoi and avtovg divovtor otn cuvéyeta. Eva
I".Z.I1. etvan éva woyvpd epyareio yia T cLAAOYN, OTOONKEVOT), TO LETOGYNUATIOUO KOL TV
ATEIKOVIOT] YOPIKAOV OEOOUEVOV TOV TPAYUATIKOD KOGHOV Y10, £Vo CLUYKEKPIUEVO GKOTO
(Chopra, 2006). Q¢ I''X.I1. opiletor akopo €va OAOKANPOUEVO GOLOTNHO GLAAOYNG,
amofnkevong, dayeiplong, avdAvong Kot amelkdvions TANPOPOPIaG GYETIKNG LE POUVOUEVOL
mov e&eMocovtal oto yopo (Xatlomovrog, 2012) 1 o¢ €va GOGTNUO YloL TV GLAAOYN,
amobnkevon, Tov EAeyyo Kot TN dwayeipion, v avaAvorn Kot TNV Tpofoin dedouévev Ta
OTol0L OVOPEPOVTAL GE GUYKEKPIUEVESG, HE OKPIPEID YOPIKE OPIGUEVEG, TTEPLOYES TNG YNG
(Toaxvaxng, 2005).

ZNUovTIKY SuvaTOTNTO OLTAV TOV CGLGTNUATOV, TOL TA O0POPOTOlEl amd TN cuvhom
AmEKOVIOT TOV dedopévay, glval 1 SuvaTOTNTO GLVOVAGHOV LT OLOU®Y JEQOUEVMV GE L0
Kown Paon dedopévav. Ta dEd0UEVH QVTA TEPLEYOVV TANPOPOPIES CYETIKES UE TO AVAYALPO
NG EMPAVELNG TNG VNG, TO XOPOKTNPIOTIKA Kot T Toryeia mov v anaptilovv (Toakvakng,

2005).

2.11.1 I'2T1 KAI THAEITIXKOIIHXH
Ta T'ZIT éxovv dueon oyxéomn He TN YNOWKN OTEWKOVIOT OEOOUEVOV, 0QOV VIAPYEL M

SVVATOTNTO EICAYMYNG TOV TNAETICKOTIKMV TOPAYOY®V, LECH TNG WNOLOKNG LOPPNG TOVG,
oe mepPdrrov T'ZI1. H ovvepyasio tov dedopuévav Tniemoxommong ko ewypopikdv
Xvomuatov [Iinpopopidv, propel va emttevydel o€ 1€66Ep1G LOPPES, APOV:
o) ‘Eva I'ZIT pumopet va ypnopomomBetl yoo v amobnrkevon mokilhov TtOmmV
dedopévev,
B) n avaivon mov wpocseépovv ta ['ZIT ko o1 péBodor ene&epyaciog Tovg Hmopovv
Vo YPNOHOTOMO0VV Yo TNV TEPULTEP® AVAALGT YNPLOMTMOV SEGOUEVOV,
Y) o TNAETGKOMIKA dEdOUEVA UTOPOVV VO PN GO OOV MG TNYEG oToL El®V Y10
to 21T xon
) ta dedopéva tv ['ZIT pmopovv va ypnoiomombovy yio Ty Tepatép® avaivon
NG EIKOVOC, TPOKEEVOL VoL eE0yO0VV Mo TANPELS Kot aKPPEiC TANpoPopie amd Ta

oaopotikd otoryeio (Imakepiong, 2012).
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KE®AAAIO 3o0: IIEPITPA®H MEO®OAOAOITAY ITAPAKOAOY®HXHX
EHPAXIAX

Ot pebodoroyieg mov epappdlovtol yo TV mopakolovdnon tov gotvouévov g Enpaciog
OLLOBOTOLOVVTOL GE AVTEG TOV YPNOLUOTOLoVV emtiyeto dedopéva, (Site-based indices) (Liu et
al., 2016) kot og owtég mov Pacilovianr e dopvpopikd dedopéva (remote sensing-based
indices).

On deiktec Enpaciag mov Pooifovtarl oe emiysia dedouévo (ground based indices) 6mwg o
Standardized Precipitation Index (SPI) (Livada et al., 2007 kou Bokusheva et al., 2016), o
Palmer Drought Severity Index (PDSI) (Palmer, 1965), kot o Standardized Precipitation
Evapotranspiration Index (SPEI) (Dantur et al., 2015) vroloyilovtal pe peTE®POLOYIKA
ogdopéva. TIpoxeitar yio ovoyvopiopéVovg OEIKTEG OV YPNGLOTOLOVVTIOL GE EPOPLOYEG
EVIOTIOUOV TepoydV Enpacioc oe mepupepelokd emimedo. Oumg, ot ev AOY® OgikTEG,
TPOKLITOLV ad KMpaTika dedopéva (climatic data) onmg n ppoydntwon ko 1 Oeppokpacio
OV AdLVOTOVV VO, ATOKAADYOLY TANP®G TNV €nidpacn tng Enpaciag oty KdAvym yng oe
epLpepelokd eminedo kot gival ToAH mBavo vo unv vdpyel StbeGIUOTNTO TOVS EYKAIP®G
Yy TV mapoakoAovOnom tov eawvopévov g Enpaciog kot Ty emakdAovdn dradwkocio
Myng amopdcemy. EmumAéov, ot eniyeleg petpnoelc kot ANYelg dedouEvav elval TEXVIKEGS,
xpovoPopeg katr kootofopeg (Vancutsem et al., 2009). ITiéov, ta dopvopikd dedopéva,
dwdpapatiCoov OA0 KOl ONUOVTIKOTEPO pPOAO oTn Onuovpyio SEIKTOV Kot TNV
napakoAovdnon tov eawvouévov g Enpaociag moykoopiog (Qin et al.,, 2008). Katd
GLVETELD, O1 TEYVIKEG TTapakorovOnong Enpacioc mov Paciloviar 6 dopvPopikd dedopéva,
amoTEAOVV TAEOV 0ELOMIGTO UEGO UE YOUNAO KOGTOG KOl GE GUVTIOLO YPOVIKO O1AGTNLA OO
™mv eneEepyooiog péypt v Ayn arotedecudtov (Vaani et al., 2017).

Or dnuopiréctepol acONTPEG TOL YPNOUOTOOVVTOL EVPVTOTO TAYKOGHIMS Yoo TNV
napakorovdnon  eawvopévev  Enpociag eivor o Moderate Resolution  Imaging
Spectroradiometer (MODIS) kot o Advanced Very High Resolution Radiometer (AVHRR).
Avdpeoa otovg deikteg PAdotong o Kavovikomomuévog Aegiktng BAdotnong (NDVI)
ypnowonoleitor moAd cvyva otV mopakolovdnon mepPailoviik®v cuvOnkdv (Y
KOTAGTOOTN YOPTOAMPASIKOV €KTAGE®Y, LTOPAOUIoN TG YNG, €pnuomoinon Kot Enpacio)
(Cammalleri et al., 2019). Eniong, o NDVI £yt ypnoponombel yio tnv e0peon GueyETIONG

avapeco oty Koatdotaong g PAdotnong v mepiodo ¢ dvoiing kot v Enpoacio
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(Lkhagvadorj et al., 2019). Ot Ji ko1 Peters (2003) ypnoonoincav tov NDVI ywo vo
peketoovy v enidopaomn g Enpaociag ota Great Plains twv HITA mov exteivovton dutikd
ToV motapod Miciowth kot avotolkd tov Bpaywdmv Opwv (Rocky Mountains) pe eppadd
1,3 x 10% km? . Ymapyst tAn0dpo. SNUOCIEVUEVOV LEAETMV OV £YOVV YPNGLLOTOGEL
extevog tov ogiktn NDVI yia tov evtomiopo, v mapakolovonon kot v eKTiunon tov
eowopévov g Enpaciog katd v tedevtaio dekanevtaetio (Bokusheva et al., 2016 kot

Wan et al., 2004).

3.1 MEGOAOAOTI'TA

3.1.1 [IAPAKOAOYOHXH EHPAXIAY KATA TIX [IEPIOAOYY BAAXTHXHY
H &npacia givar Tpocwpvo yapoaktmmpioticd tov kAipatog (Wilhite et al., 2014). Ou Thus,

Li et al. (2014) onueidvouvv o1t o1 petaPorég tov deiktny NDVI (NDVI anomaly) evtog
GUYKEKPIUEVOL YPOVIKOD OlOGTNHOTOC, OTTMG €lvon M €lKocaeTion TOV £QPapUOcOnKe otV
Topovca epyocio, aroteAobv apketd axpir pnébodo mapakorovdnong g Enpaciag o€
oYEoT LE TNV TapaThpnon ¢ ekdotote Tiung Tov (Anyamba et al., 2001; Bayarjargal et al.,
2006; Chopra, 2006; Krishna et al., 2009; Li et al., 2014; Vaani and Porchelvan, 2017). Zto
owypappo 1.3 divetar swaypoppatikd n pebodoroyiag mov epopudcinke 6to TAaiclo g

TapoHGOC SUTAMUATIKNG EPYOACTOC.
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Méypappa 1.3: Awdypappo pong g epapuolouevng pebodoroyiag (Lkhagvadorj et.al., 2019).

Ta dopvopikd dedopeéva empavelokns Bepuokpaciog €04POVS TOL AVAPEPOVTOL GTO
oaypappa 1.3 Tpoépyovrar amd to tpoiov MODIS: LST MODI11A2 éxovv yopikn avdivon
1 km xon ypovikn avaivon 16 nuepdv (mepiodog 16 nuepdv). Ta dopveopikd dedopéva
Bpoyxdntwong mpoépyovian and mpoidvro CHIRPS og yopwn avdivon 0,05° kot ypovikn
avéivon evog unva. Ocov agopd ota dedopéva deiktn PAactnong, eival dedopéva NDVI
and to 6éktny MODIS kot ocvykekpuévo 1o mpoiov MOD13Q1. Ta level-3 MOD13Q1
TPoidvTa, aviioTolyovVv oe 16Muepec cUVOEGEIC TOV cLYKEKPIEVOL deiktn PAdoTnong pe
YOPKN evkpivela 250 m.

3.1.2 YIIOAOT'IXMOX AEIKTH EHPAXIAY ME BAXH TH XQPOXPONIKH METABOAH

TOY AEIKTH NDVI.
H yopoypovikn petapoin tov deiktn NDVI (NDVI anomaly) eivor n oarhovotepn kot wio

KOwa ypnotpomolovpevn HéEBodog mapakorovdnong Enpaciag yPNOUYLOTOIOVTAS TOV
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pakponpdbeopo péco 6po g Tywng tov deikt NDVI yu kdBe eikovoototyeio g
S0pLPOPIKNG EIKOVOG o€ KAOE dedopévn optopuévn otryun. (Anyamba and Tucker, 2012). H
BeTiKN TYWN TOV TPOKVTTEL Y10 KATO10 EIKOVOGTOLYEIO GLUVETAYETOL KOVOVIKEG CLVONKES — U
Enpaocia oNAad — &V Ol OPVNTIKEG TIHEC VLTOSEIKVOOLV KATAOTAOY ENpociag ot
OLYKEKPIUEVT TTEPLOYT KATA TNV €V AMOY® xpovikn mepiodo (Vaani kar Porchelvan, 2017). H
pebodoroyia yio T AyM TG x0poxpovikng petafoing tov deiktn NDVI katd v mepiodo
PAdotnong Kabe £tovg, £xel o¢ eENc:

Apykd, vroroyiletanw n péon T tov NDVI (NDVI mean) yw v mepiodo Mdiog —
YentéuPprog (mepiodog PAdotnong) vy kdBe ypoévo g emileybeicag meplddov €TMV

ocopemva pe v eéicwon:
NDVI,,eqni = NDVI{ + NDVI, + ---+ NDVI,)/n

Omov NDVImean; eivar | péon tipuny NDVI g meprodov Maiov — Zemtepfpiov yuo to €106 |
kot NDVI; givan ot Tipég g ewodvag tov mpotov 1omuépov kot NDVIy givar ot tipég g

€IKOVOG TOL TEAELTAIOV 16MpUEPOL TNE TEPLOGOV Maiov — XemtepuPpiov yia 10 £106 I.

Metd tov vToAoYIG O TOL NDV Imean Y10 k6Be mepiodo fAdoTnong g emheybeicog meplddov

€10V, voAoyiletatl 0 oAkog HEcog TV NDVimean

—_— NDVImean i
NDVI = Y1  ——

n

OOV N 0 GLVOMKOG UPOUOC TOV ETAOV.

Ev ovveyeia, n emoykn yopoypoviky petofoin tov dsiktn NDVI vroloyileton cOppwva pe

mv e€icmwon (3) ya k@O gicovootoryeio ¢ meployng neréte (Anyamba et al., 2001):

NDVIpeqni—NDVI

ND VIanomaly i= NDVI

Omov NDVI anomaly i €lvon 1 emoyikn yopoypovikn petafoir tov deiktny NDVI yia to étoc i.
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Kotémy mpaypatonoteitor ta&vounon tov eikdvmV 6€ GUYKEKPIUEVES KAAGELS COUQ®VA e
™V €vioon eawvopévov Enpaciag avd gikovootoryeio 6mwg Exel Tpotabei amd tovg Vaani
ko Porchelvan (2017) ko mapatifeton otov mivaka 1.5.

[Mivakog 1.5: Ta&wounon tov eKOvVoV e KAGGEIS GOUPOVO, LLE TNV EVTACT QatvouEvov Enpaciog
ava gicovoototyeio (Vaani and Porchelvan, 2017)

1. IToAV coPapd Kdto ond -50%
2. XoPapo -25% pe -50%
3. Mecaio -10% pe -25%
4."Hma Enpacia 0 pe -10%
i;)\%?f;gmg Avo tov 0

3.1.3 YIIOAOI'IXMOX XYXNOTHTAY EM®ANIXHY PAINOMENOY
Ta dwapopetikd enineda cvyvotrag Enpoociag vroloyilovtar pue v e€icmon (Qian et al.,

2016):

-
fi=ﬁ

omov f; M ovyxvotnta epedviong Enpaciog yo kabe eninedo Enpaciog i, N 0 aplOpog OV
detyvel mOoeg PopEG cuvavtdtal To eninedo ENpaciag i 6To EKAGTOTE EIKOVOGTOLXEID, KATA
TN SIPKELD TNG EKOGOETOVG TePLOdoL Tapatnpnons kot N o cvvolikds apBudg twv

TOPOTNPY|CEDV.

3.1.4 XY2XXETIXH THXY XQPOXPONIKHY METABOAHX TOY AEIKTH NDVI (NDVI
anomaly) ME KAIMATIKEY METABAHTEZ.
g apKETEG MEPMTMOELS TNG O1eBvovg Piprioypapiog £xetl amodeyBel n yoPK Kot Ypovikn

oLoYETIoN avapEes oty Yopoypovikh petaforn tov deiktn NDVI (NDVI anomaly) kot
TOV KMUOTIKOV petafAntodv g Oepuokpaciog kot g Bpoyontwong (Wan et al., 2004). H
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avaAvoN XPOVIKNG cuoyétiong Exetl ogigel Betikn ovoyétion tov NDVI pe ) Bpoyontwon
Kol opvnTikn cvoy€tion pe tn Bepuoxpacio. Ocov apopd ot YWPIKN CLGYETION LITAPYEL
OLLPOPETIKN EIKOVOL avdAoya. e Tov TOmo ¢ kdAvyng yne. O NDVI cvoyetiCeton Oeticd pe
™ BpoyOmT®oT 6€ YOPTOMPBUSIKEG EKTAGELS AALA APVITIKA GE dOCMOELS TEPOYES. EmmAov,
ovoyétion tov NDVI pe v emavewokn Ogpuokpacio eivar apvntikn pe eaipeon Tig
daomdelg TEPLoyEC Omov 1 cvoyétion eivan Oetikr (Lkhagvadorj et.al.,, 2019). O NDVI
TPOTIUATOL Y10 OMKT QULTIKN TapakolovOnon dott avtiotaduilel pepkd T1g aAlayég Twv
GLVONKOV QOTIGHOV, TNV KAIGN TOL €04(POVG KOl TOV TPOGUVUTOAICUO Béong. Ot TIHéC ToV
NDVI xopaivovion Bewpnrtikd amd -1 €wg +1, 0nmg e&dyetor and ™ pabnpatikny eéicmon
mov poavaPépnke. Tyéc dvm Tov undevoc vtodnAdvouy Ty Vapén Tpdcvng PAGCTNONG
(YA@POPOAANG) N} YOUVOD £0GPOVGS (TYES YOP® GTO UNdEV), EVA KAT® TOL UNOEVOS SNADVOLY
™mv Yapén vepov, ¥1oviov, Tayou Kot vepdv (Song et al., 2004).

3.1.5.1 PEARSONS CORRELATION

210 MOP®OV VITOKEPAANLO0 Sivovial To OTOLXEW®ON oTowyeion TG avAAVLoNG GLGYETIONG
Pearson’s, n onoia ypnoyoromdnke 6to TAAIGLO TNG EPYACGING Y10 TOV EVIOMIGUO OY®PIKOV
ocvoyeticemv avapeca oto oeiktn NDVI, tv emopavewokr Oeppokpacio Kot 1o vyog
Bpoyxodmtwong. To mo yvwotd Aowdv, pétpo g e&aptnong petald dvo TocoTnTOV Elval o
GLVTELECTNG CLGYETIONG cLVdlakLLaveng Pearson, 1 "Pearson cuvteleotc cvoyétions” 1
amAd, "o cuvtedeotng cuoyétiong"”. Eivat 1o mmAiko g dwaipeong g cuvolakOLovVenG TV
000 PETAPANTOV HE TO YIVOUEVO TOV TUTIK®V OMOKMGEMY. TNV TOPOVGO HEAETN EMELON
EYOVLLE 0L GEIPA amd N LETPNAGELS TMV X Kot Y Ypoupéves ¢ Xi kot yi ywo i =1, 2, ..., n, t01¢
0 OelypaTikdg GUVTEAEGTNG GLOYETIONG Umopel va ypnoiponmomBet yio v extignomn tov

mAnBvouiakod cuvteleot) cvoyéTiong Pearson r petald X ko y.

O de1yHoTIKOC GUVTEAECTNG CLGYETIONG YPAPETOL:
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OOV X KoL 3_/ elvar 0 derypoTikdg HEGOG TMV X KO Y Kot Sx Kot Sy ivat ot SeryLaTikég TUTTIKES
amokAGELS TV X Ko Y.

SUYKEKPIUEVA, Ty EIVOL O GUVTEAEGTNG GLOYETIONG, N €IvVOL TO EDPOG TNG YPOVOGEIPAG Kat |
givar 0 avwv apBudg tovg étovg amd to 2001 ¢ to 2020 (1-20). Xi ko i givon M
yopoypovikn petafoin tov deiktn NDVI kot n tiun evog KAATIKoV mopdyovto Kotd to
€10G 1, Xmean KOU Ymean €lvar 1 emoywkn] péon tyun 20etiog tov deiktn NDVI kot gvodg
KAipotkod moapdyovta avtiotoiywg and to 2001 éwg to 2020. Edv n tiun tov Iyy glvan
UEYOAVTEPT] TOV UNOEVOS, TPOKLITEL OETIKY oYéon evd ov elvarl pkpdTEPN TOL UNOEVOC,
TpoKeLTaL Yo apvnTikn oyéon. H tiun undév vmodeikviet 1t dev vmapyel cuoyETion petasd

TV 6o mapapétpov (Tong et al., 2017).
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KE®AAAIO 4°: MEAETH NIEPIHITQXHYX - TIAPAKOAOYOHXH
EHPAXIAY XTH OEXXAAIA

4.1 IEPIOXH MEAETHZX: [TEPIOEPEIA OEXXAAIAY
H meproyn peléng mov emiéydnke eivon 1o nrepotikd tpuqua g [Hepipépelag Osocoiiag,

e€apElnioy dOnAadn omd v mepoy LEAETNC Tao. Vol Tov B. Emopddmv Kot Tov Talatov
Tpkepiov KaB®OG Kot o Aourd pikpd vnoid tov [ayaontucod mov avikovv oty [epipépeia
®eocariog 6mwg 1 vioog [Ipacovda To Mikpd KA. OT®G GLYKEKPIUEVE, TEIKOVILETOL GTOV
Xapt 1 omn cuvéyela.

4.1.1 OEXH KAI @YXIKA OPIA

H @¢ooalio fpioketal o€ kKeVIpIKN - avatoAlkn 0€om Tov nrelpmTikov Koppov g EALGdaC,
pe éxtaon ion pe 14.037 km? (ex Twv omoinv ta 303 YNoloTikd) Tov avTicTotyel 1o 10,6%
™G cLVoAIKNg emikpatelns. [eprhappaver tic [eprpeperakég Evotreg Adpioag, Mayvnoiog
Kol Xmopadwv, Kapditoag kot Tpudrwv. ‘Exel otpatnykn kevipoPapn kol oyetikd edkoAn
TPooTELAGIUN Ye®Ypapikn BEom, kabmg cuvdéetal e To Pactkd 00O Kot G1oNPOdPOUKO
d&ova g Xapag (ITAGE / N — B) evd € oyetikd ppkpr| andotacn amd 1o BOpeto 0pto g
dépyetan 1 Eyvatia O806¢, koprog dEovag chvoeong Tov AVATOAIKOD UE TO AVTIKO TUAILOL TNG
yopos. H popeoroyior g, pe eKTETOUEVO TESIVO TUNAUO TOV TEPPAAAETAL OO OPEVOVG
oykovg kot M emapr] pe to Atryaio IIéAayoc avatolikd, OeVKOADVEL TNV E€0MOTEPIKN,
yopotaikny g ocvvoyn. To owioTikd TG OikTLO Elval GUVEKTIKO, LLE GUVOAIKA €1KOGL
TEPITOV OOTIKA KOl TOUPIGTIKE OIKIGTIKG KEVTIPO KoL IGYVPES Hecales TPog Heyares TOAELG.
H opswvi Osooario £xet éxtoon 9.550 km?, pe mocootd emi tov cvvorov 33,5%. To péco
vyoueTpo Tov dapepioparog eivar 285 m (Ilénmag, 2001). To 36,0% tov €ddpovg givor
edvo, 1o 17,1% nuiopewvd, evo 1o 44,9% eivor opevo. H edagpikn g dtapdpemon etvar
tétoll dote Ynid Pouvd mepiPdAlovv 10 Oeccolkd KAUTO, O OmMoiog OmoTEAEl N
peyaAvTepT TESAdN TS YDpoc. H Oeccaikn) medtdda dtappEETol SVTIKEA TPOG TO VOLTOATKE
and tov motapd [Inveld mov eivar 1o tpito peyarvtepo motdut g yopos. Ta Bouvd mov
nepPdArovv v meployn eivar o Olvpmog, o votio tunpa g opooelpds g [ivoov, o
Itapog, to [InAo ko n OBpvc. [daitepnc onpaciag etvar n texynty Aipvn tov Tavpwmov, N
omoio dnpovpyNOnke votepa and ardEPacn ¢ Koitng Tov Tavp®TOV, TAPATOTALOV TOV
Ayxehdov. H Teprpépeia Oeocariag Exel aElOA0Y0 0pLKTO TAOVTO OTTMC Ypmuitn, Oelovya

petaAdevpota, opiovto, IAevitn kot televtaio, avakolveévta kottdopato Aryvitn.
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Xaptng 1: [eproyn peréng — [eprpépeto, Ococariog, nrepotikd tuniuo (eneéepyacia diov).

4.1.2 KAAYVYEIXY THY

H @¢oocolio Bpicketor 6to keVIpkd tunua ™ EALGdac kot opiletor amd yopaKTnploTikd

QLGIKA Opta. ZuyKeEKPUEVA 0 TNV avOTOAKT TAELPA opileTan amd To Aryaio [TELayog, Tov

Olvpumo ko suvopevet pe tov vopud Ihepiag. [Tpog Boppd opiletor amd tov Ohvpmo, Xdoio

Kol cvvopevel pe tovg vouovg Kolavng ko I'pefevav. Tlpog dvoudg opiletar and v

opoocelpd g ITivoov kot cuvopedet pe Tovg vopovg loavvivev, Aptag kot Evputaviag. I1pog

Noto opiletar amd Ta fovvd Tov Aopokov, tov [ayaontikod KOATOV Kot GUVOPEVEL LE TOV

vopo dOwTidac.
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OdAa00a Ka WKEAVES
EmpéAeia:
Toakvdkng AméoToAog, ATrpiAiog 2021

Xaptng 2: Xaptng KoAOYe®V YNNG Ye@YPaPkob dtopepiouatog Osooariog (eneepyasio, 1diov).

Oocov apopd 6TV Katovoun ToVv Bacik®v Katnyoptdv xpnoemv yng (Xdaptng 2), to chvoro

TOV KOAALEPYOOUEVOV €KTACE®MV avépyetal ©T0 36% 1TNG OLVOAIKNG €KTOONG TNG
[Teprpéperag, ot fookdTomol aviumpocwnevovy 10 37% Kot Ta ddon karvmtovv 10 20%. To
vrdéiowmo KotoAapuPaveror and empaveiakd voota (2%), owkiotikny xpnon (4%) Kot Aourég
ektdoelg (1%). Ot peyohdtepeg eKUETOAAEVLGIUES OUCIKEG EKTACELS PploKovtal oTig
[leppeperaxéc Evommreg tov Tpwdiov koar e Kopditoog (mocootd 31% wor 24%
avticTorya).
4.1.3 TEQMOP®POAOI'IKH KAXTAXH
O Oe66aMKOG YDPOS, YEMUOPPOAOYIKE SLOUPEITAL OTIC TAPAUKATW TEPLOYEG:

» Opewn Oeccaiio.

» Iledwv Osocolio.

» Oaldcoia mapdrtio {ovn.

» Nnoid tov Bopeiwv Zmopddwv, ta omoia avijkovy S101knTikd 6t Oeccolio.
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O tputhdg yopakTpag TG (0pevog, TEIVOG, ToPaBaALGG10C) TOL £XEL OOV OMOTEAEGLLOL TNV
OLPOPETIKOTNTO NG HOPPOAOYioG TOv €ddpovg petald twv Ileprpepelokdv evotitwv,
00nYel Kol 6€ SPOPETIKEG cLVONKEG ekKivnong Yo TV kdBe o omd avtés. Eivar Aoywkod
vo. 0&LoToLEL SLOPOPETIKA GUYKPITIKA TAEOVEKTHATO Y10, TNV OVATTUEN TOV éva vnoi (T.y.
TOVPLOHOG) amd pio TOAN oL Ppicketon 6ToV BeGGAAIKO KAUTO (Yewpyia). AKOua, 0 TPOTOC
mov givan drapopeopévn 1 Ieprpépeta emmpedletl ta peyédn TV TOTIKOV ayopdv Kot TNV
TPOGTELAGILOTITO OPICUEVAOV TEPLOYDV EVVOMDVTOG OPIOUEVES TEPLPEPEIEC TEPICTOTEPO AT
KOmoleg AAAeC dvoyepaivovtag TV emitevén ¢ 16opponng avdmtuéng oe [epupeperokd
eninedo. [Tapdra avtd, ot opewvoi OyKol, 0 HEYAAOG KAUTOG, TO TOTALO, Ol TEYVNTEG AIUVEG
N OdrAacca Kot T0 VNoloTikd cOUTAeyYpa cuvBETouy Eva TepBAAAlov VYNNG avOTTLEIOKTG
SLVOLIKTG.

Ta onuovtikdtepa TAeoveKTHLOTA GuVoyilovTol:

» X eoypoaeikn 0éon mov eEacalilel, Yo TOVG EMOKENTES KoL TOVG KOTOTKOVG TG,
ovVTOUN Kot AveTN TPOGPOOT) GE OTOLOONTOTE UEPOG TG DPOS.

» Tt KMporodoyikég — okoAoYIKES - TEPPAALOVTIKEG GUVONKES, TTOV EMTPETOVLY TNV
TOL0TIKY] TOPOAY®YT TPOIOVTOV.

» X1 Meydn kot yoviun tedidda, Tov amoTelel Lo 1oyLpn TOpUy®yKy Bdo.

» Zmv A&dloyn TOKIAID OIKOGVOTNUATOV KOl 6TO TEPIPAAAOV HE W1iTEPO LVYNAN

160N TIKY), TOAMTIGTIKY Kot 16TOpKT a&ia Kot Wdaitepo puokd KEALOG.

H Ymapén tov kdplov avarntuélakot agova g yopag AOnvag — @sooalovikng mov dwacyilet
v [eprpépela Osooariog, pe katevBuvon Poppd-voto, Exel g amotéAecua T OdKkpion
Mg Oescorag 6e OVO EVOTNTES, TN SVTIKY Kot TNV ovaTolkr). H avatoAikn, mepiocdtepo
aVOTTUYREVT, €ivarl onuavtikdg avartuElokog mohog o eBvikd emimedo Ko amd avTi
OEPYETOL O KVPLog avamTLELaKOS AEovas g yopag AONvag-Osssarovikng enil tov omoiov
Bpiokovtot o1 6o peyaAvtepeg Becoalikég moAels, Adpioa kot Borog. H dutikn evotnra,
omv omoio avikovv ot ILE. Kapditcag kot TpwdAwv, eivor Aydtepo avoamtoypévn,
EKKEVTPN o€ oyéomn pe Tov eBviKd dEova avATTLENS, OMOLOVMUEVT GE OXECT LLE TO VLTIKO

TUNO TS XOPOG AOY® TNG VTTOPENS TOV opevoD OyKov ¢ [Tivoov.
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4.1.4 KAIMATOAOI'TKA — METEQPOAOI'TKA XAPAKTHPIXTIKA
O KMpotiée meproyés kabopilovror oty Oeccaiio amd 10 avayAveo OmAadn omd To

TPOGAVUTOAGLO, TO VYOUETPO Kol TNV €kBeon 6Tovg avépove. Me Bdon awtd dtakpivovtol
tpeic Khpotkég meployég (IToiit, 2017).

a. H mpd khipatikny meployn amotedeitol ond to mopdiia Tov Atryaiov. XopokInpioTikd
QTG TNG TEPLOYNG Elvar o1 POPELOL AVELOL, GNULOVTIKT VYPACTio akOuUN Kol Kotd tnv Enpn
neP1060. O yeldVeS ival coQdc NIOTEPOL ad OTL 6T AeKdvT TS Oeccariog

B. H devtepn khpoatikn meployn amotedeiton omd 1 Oeccahikn Aekdvn. XopoktnpioTikd
VTG TG TEPOYNG Elval NTLOTEPOL AvEHOL dESOUEVNC TNG VITOPENS TOV OPEMV TTOV TNV
nepwieiovy, Beprokpaciec vYNAOTEPEG AmO TNV TPAOTN KALOTIKY] TEPLOYN KO YEWLADVEG
oA Papeic.

v. H tpit xApotikn meployn| amotereiton omd 10 vNoloTIKO TU A, OOV TO KAILO pPropet vo
Bewpnbel wg pecoyelokd mov yopoktnpiletar amd MmO Kol PPoxepd YEWMVO, GYETIKA
Bpoyxepn avoién, Leotd Kot ENpd Kahokaipt Kot dpocepd Kot cuviBws Bpoyxepd eBvoTmpo.
To kAipo amoterel €va mAeovékTnuo TG TEPLOYNS Yoo Bepvd TOVPIGUO OGS Kot Yo
yewepvo Bepatikd tovpiopd. Ot meployég o€ o dvopevn BEom ¢ mpog 10 KAMpa- g tdpo
Y. TOV TOVPIOHO, eivar 1 medvry Oeocolia, 1 omoio dev TPOCPEPEL OTIG TEPICCOTEPEG
TEPMTMGES ONUOVTIKG Kot agldhoya otoyeio Yo TNV avATTLEN EVOAAUKTIKOV HOPOOV
TOVPIGHOV, OedOUEVOL OTL TPOKELTAL Yo TEPLOYEG LE EVIOVN] OYPOTIKN OpacTnploOTnTO
EVTOTIKNG LOPPNG M omoia eivan OvoKo A cupfatn pe TNV 10£0 TOL AYPOTOVPIGHOV.

H Beppoxpacio otnv vd perétn meployn pe ypovikn kAipoko 1o 1 €10 dev Egmepva Tovg
17°0 katd péco 6po. Ocov apopd GtV TN TOV ETNGLOV BEPUOUETPIKOV €0poVG elvar dvm
tov 22°C. To @awvépevo tov mayetov eivar apkeTd ovvnbeg kot n ypovikn mepiodog mov
yivetar n eueavion tov givon petacy tov unvov Noegpfpiov - Arpidiov. EEgtalovtag Tig
NUEPES TaryeTOV YO0 TNV TEPLOYN TG Adpioog kot Tov Tpikdiwv oe péon emoia Pdomn eival
35,5 ko 33,8 avtiotorya. Zav mo Beppoi pnvec Bo pmopovoay va yapaktnpiotodv o lodiiog
ka1 0 Ayovstog v mo yuypoli o Iavovdpiog kat o Pefpovdprog.

To dYyoc TV BpoxonTOcE®V £XEL SIAPOPES OLUKVIAVGELG TAVE® Ot TNV VIO LEAETT TEPLOYN.
210 vtk €lval VYNAO, 6TO TEOIVO TUNUO LELDVETOL VM GTO OPEWVO av&avetal maAL.
Evdeiktikd avaeépovtol kamoleg TéS Ppoxdntmong otov mwivaka 1.6. H mo Ppoyepn
nepiodog etvar petald tov unvav Oktofpiov - lavovapiov evd ot Aydtepeg BPoyonT®OGELS
ONUELOVOVTOL TOVG KaAokalptvoLg uves lovvio kot lodito.
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Ot yrovontwoelg ivol apketd cuvnOopéveg Ady® Tov avaylveov g teptoyns. To Hyog
YLovOTTMONG ival HeyoAdTEPO GTO OPEVE, OTMG EIVOL AVOUEVOUEVO, KL TO POIVOLEVO E1vat
mo £vtovo mpog ta Bopla ko tae AvatoAikd tov dwopepicpatoc. Ot pfiveg He Tig o cLuyVEG
yrovornt®oelg eivar o lavovdprog kot 0 DePpovdplog evad 6to opevd TUNpa EEKvoHV amd TovV

Yentéuppro émg Tov IovAto.

MMivaxag 1.6: Evdgitikd Hyyog PpoydmTtmong yia TpElg LETE®POAOYIKOVG 6TaO0VG TG Oeccaiiog
(meteo.gr).

Adpioa 468
Topvafoc 550
MovCaxt 1142

Xoralontoon epeaviCetar tovg unveg Mdawo kot lodvio oto Bopelo tuniua eved oto
voTloavatolkd 1o dtdotnua petald @efpovapiov kot Anpidiov. H vépwon oe péon etoia
Baon xopaiveror omd 4 £oc S Pabuidec, ot vynAdTEPES TIHEG eppaviloviat ota AVTIKA eV
younidtepes ota avatolkd. H péon etoia oyetikn vypacio kopaivetatl and 67%-72%. Ot
dvepol Tov TvEoLy oTn TEPLoYN Oev yapoakTnpilovtol mg EMCNOL Y10 TNV TAPUY®YY], GALAL
001e 1660 15YVPol oL Vo gUmodilovv TV ypncIponoinon g dpdevong pe v néBodo tov
KOTOLOVIGLOV. XTO VOTIO TUNLLO TNG TEPLOYNS ER@avileTar Enpn mepiodog 4 £wg S unvov ota
avaToOMKA, 1M omoio OpmG petwveTon fabaio og 2 £mg 4 Uveg oTo KEVIPIKA-OVTIKA TEOTVAL
kot 1 émg 2 pnveg ota dVTIKE 0pEVAL.

4.1.5 YAPOAOI'IKA XTOIXEIA

oupwvo pe tov Nopo 1739/87 (PEK 201/A’/20-11-1987) ue titho: «Awyeipion tov
VOUTIKOV TOP®V Kol dALES dlatdEesy, M Oeccaria amoterel To 8° VOATIKO SOUEPIGHA TG

EAAGOaG Omwg avtd ansikoviletot 6to Ybptn 3.
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Y8ariké Alapépiopa AvatoAikig omy fNepipépeia Ocooahiac”

@ ‘Edpa Mepigépeiag & Amok. Aloiknong Zrepedic EANGSag (GRO7), étrou
avrjkouv ol ZTTopadeg

Opia Mepipépeiag Ocgoahiag
TITAOZ XAPTH:

""""" Opia Nepigepeiiv Y5ariké Alapépiopa Ocooahiag (GRO8)

@ ‘Edpeg Mepipepeiakwy Evoritwy
——————— Opia Mepipepeiakiv EVOTATLV Yariké Alapépiopa
©tooaliag (GRO8)

EmpéAeia:
Toakvakng AréoToAog, AtrpiAiog 2021

Xaptng 3: Ydatwo dwpépiopa @eooariog (eneEepyacia 1diov).

myv lleprpépeta Oecoariog cuvavtdvtot ta VooTIKd drapepiopata g Oeccoriog Kot 1
Agkdvn amoppong Znopddwv Tov Ydatukod Atopepicpotoc Avatolkng Xtepeds EALGSOG .
To Yoatikd Awopépiopo Oeocoariog amoterel éva amd ta 14 Yoatikd dtopepicpato e
yopag. H ovvolky éktaon tov dwapepioparog sivar 13.142 km? . Ot §Vbo v3poroyikéc
Aexdveg Tov Owapepicpatog ivar ot Aekdveg Inveod ko Pepdtov Alpopod — Iniiov
(TTivakag 1.7). Emonpaivetoar ©6t660 6t 1 vitoAekavn tov . Tavporod (Méydofa), avavtn
tov @péypotoc IMactipa, éxtoong 161 km? | av kot v3poAoylKé OVAKEL GE QT TOL
Ayehdov, omd OaYEPIOTIKN GKOMLA EVTAGGETAL 6 VT ToL [INvelod (dnAadr oto Ydatukod
Awpépiopo Osocariog), kabBmg To GUVOLO, TPUKTIKE, TOV VOATIKAOV TOPMV TNG EKTPETOVTOL

TPOG TNV TALLPE TG Oecoariog.
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ITivaxog 1.7: Aekdveg Amoppong [Totopot oto YA ®ccoariog (ELOS)

. Appoown
. IMeprpépereg mov a
o o Ovopoacia : Amokevipopéy
Yooriko Koowko e Extac gKTEIvovTOL .
Mopion | ATV | yzopoonc |y (km?) | TECTPUONE VTGS | cuon @EK
s Motapod 1{’ e 1572/B/2010
ko N.3852/2010
®eccario | ELO816 [nvelon 11062 | @eoocariag 89,96% ®eccaiiog —
(ELO8) 1. EAMGBag 7,19% 1. EAAGSag
Hreipov 0,04%
A. Moakedoviog
1,76%
K. Makedoviog
1,04%
EL0817 Pepdrov 2078 | ®eoccoriag 99,96% ®gocariog —
Ahppor 1. EAAGdac 0,04% | t. EAMGSac
— IInAiov

210 Vo010 Swpépiopo Oeocoriag olaxkpivovior cuvolMkd 82 vOATIVOL GOUATO KOl

€101KOTEPL:

» 72 motduia voédTvo copoto pe péco unkog 19,3 km. To cuvolikd pnkog tov
VIPOYPAPIKOL SIKTVLOL avépyeTan og tepimov 1.387 km.

> Mpvaio vdatva copata pe péon empaveia 15,11 km? kot cuvoliky emedveta 45,34
km?. Kot to 3 amotehovv topevtipsg (Tapevtipog Képrag, Zpdkopov wou
Apyvlomoriov).

> 7 mapdKTio VIATIVE CAOUATA [1E GUVOMKY EmPAveln 938,86 km?,

H x0p1a vdporoyikn Aekdvn tov Yodatikod Awopepicpotoc Osooaliog eivar 1 AeKavn Tov
[Invewod. Kvpuotepor mapoamdtopor tov IInveov eivon mpog to votie o Eviméag, o
DoapoaMdTG, 0 ZOPIGTNG, GTOV O0TTO10 £XEL KOTAGKEVAGTEL TO PPAYLN TOV XpdKoBov, Kot 0
Korévting (mov déyeton vepd amd v ekTpomy] Tov T. Tavpmmoy HEG® TOV TOUIELTHPO
[Mhaotpa), Tpog Ta duTIKA-voTiodvTiKa 0 ITdpicog kat o [Toptaikdc Kot 610 fOpeto HEPOS 0
AnBaiog (mov dracyilel Tnv mOAN TV Tpwdiwv), o Neoywpitng kot o Titapnoioc. Eniong,

N Aekavn tov IInvelod mepthapPaver 3 texvmtég AMpveg: v texvntq Alpvn Zpokopov (pe
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emoavelo. 9,9 km? ), v texvnth Aipvn Apyvporoviiov (pe empdvea 0,5 km? ) o tnv
TexvnT Apvn Kaprag (e empdveia 34,9 km? ). To k0pto vdpoyemroyikd eviiapépov oty
AATI IInveob apopd o1ig TETOPTOYEVELS 0moBETELS 01 0Toieg PLAOEEVOHY LYNAOD SLVAUIKOV
VILOYELES VOPOPOPIES KOl OEVTEPEVOVTMG GTA KOPGTIKA GUGTILLOLTO, TTOV OVOTTOGGOVTOL GTHV
nepipeTpo TV TEdvoV exktdocwv. H medidda g Oescariog dwoywpiletor o dvo KvpLaL
OVTOTEAT] VOPOYEMAOYIKA KOKKMOT GUOTAUATO: TNG OLTIKNG KoL TNG OVOTOAIKNG TESAONG.
AvantHoeovTal ETIoNG TOTIKNG CNHOGTIOG VOPOPOPIES GTOVG LETAUOPPOUEVOVS YVELGLUKOVG
GYNMOTICHOVE TNG TEPLOYNG, N VOPOPOPio. TV OMoIwV eKQPOPTILETAL HEGH ONUOVTIKOV
YOV, ot onoieg KoAvmTovv tomikég avdykeg (IIAo, Mavpofoivi, Occa, Xdoa, Kdatw
Olvpumog).

Xoppwva pe ) MUILE tov omyv Ileppépeiag Osocariog morAd empovelokd vddTvo
copoata PBpiockoviot oe KaBeoTdS vepPoAkng expetdrievons. H vepexpetdiievon avt
aQPOPA 0 AMOANYELS KOTA TNV apdELTIKN TEPTI0d0, N omtoia, o6& peydAo faduod, coumintet pe
™V TEPL0O0 YAUNADVY TAPOY®OV TOV TOTANDV. ['evikd o1 Ococoia extipdTor, OTL LITO TIG
onuepvég cuvinkeg dabesdTTOS TOP®YV, dev givar duvatodv va dtateBovv ot avaykoieg
TOGOTNTEG VEPOD Yl TNV KOALYN NG apdevTikng {ftnomg yopic peyédn omoryewv
EMLPAVELOKDV KOL DTOYEL®V VEPDOV, T 0TTOi0 00N YoHV 6TV EMOEIVOON TNG KATAGTAONG TOV

cOUATOV.

4.1.6 ®YXIKOI I[IOPOI
Ot onuavtikdtepol @uoKol mOPoL NG mEPOYNG UEAETNG, mov aflomoobvtal oIV

TOPOYWYIKY] dtodkacio, givar To £30(p0g KOl GUYKEKPIUEVA 01 TEOVES €DQOPES EKTAGELS,
KaOMG Ko TO LITOYELO KO EMPOAVEINKO VOATIKO OLVOULKO, LEPOG TOL OTOIO0V YPNGULOTTOLEITOL
TPOKELUEVOD VO, KAADYEL OPOEVTIKES KOl VOPEVTIKES OVAYKEG.

H Ogocolikn nedidda amotehel T peyalvtepn eviaio koAiiepyovpevn éktaon g EALGSOG.
To g0pog Kot 1 GYETIKE 0dLTAPAYT OUOAOTNTO TG TTESIAONS TN JPOPOTOOVV amd T
YEOPLGTKY] TOAVLOPPI0 TTOL TOPOLGLALOVV TA TEPIGCOTEPN EAANVIKA TOTLO, EVA TOVLTOYPOVOL
dtaoyileTon amd Tov motapd [nveld Kot ToVg TaPATOTALOVS TOV.

To vdatoypapud diktvd g [eprpépelag Oeccariag elvar apketd mhovoto. Ymdpyovv
apkeTol motapol Kot yeipappot Tov Tyalovy amd Tovg 0pevoig GYKovg TG Kot dtacyilovv

mv mepLpépeln ekParrovtag oto Atyaio mEANYOS, HE ONUAVIIKOTEPO OAW®V TOV TOTOUO
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[Inveld évav and Tovg peyarutepog Totapovs g EAAGSaG. Znpavtikés etvar Kot ot TexvnTég
AMpveg ot omoieg Omuovpyndnkove oo Tn ovykpdatnon LOATVOV TOP®V, Ol 0moiot
YPNOOTOLOVVTOL Y10 TNV VOPEVOT] OIKICUMV GE YOUNAITEPO VYOUETPO Kot TNV Gpdevon
KOAALEPYN OOV E0(QMOV. ZNUavTIKOTEPN OA®V givar 1 Alpvn Kdpla mov avacvotddnke e
vepd and tov [Inveld motaud.

H Ieprpépeto @cooaliog cuykevip@dvel a&lOAoYN TOKIAMO OIKOGVGTNUAT®V Kot TEPPAAAOV
wlaitepng aeOnTikng Kot euoikov kdAlovs. Extoc and tov EBvikd Apvpd OAvumov kot to
EbBviko Oaldacaoio [Tapko ALOVVIGOV, DITAPYOVY EKTETOUEVEG TPOCTATEVOUEVEC TEPLOYES UE
ebvikn gupéreta 6mwg N Kokdda tov Teundv kot n meproyn Movav Metempwv. Malota
otov €0vikd katdAoyo tov diktvov NATURA meprhapfdvovtal cuvolkd 26 meployés g
[Teprpéperag drabétet éva peydho apOpd.

Téhog, omv Ileprpépeln Oeocariog eviomiloviar SNUAVTIKEG HOAPLOPOPOPES TEPLOYES,
KUplwg KOTA PUKOG TV OPEWVOV OYK®V TOL OVATOAMKOD TUNUOTOS, TO KOUTAGLOTO TV
0Tol®V AmOTEAOVV GNUAVTIKO TOPO Yo TNV TEPLPEPELN, KAODS TO pdppapo eivar eEaydyo
TPOTOV. LTOV TOUEN TV EVEPYELNKADV OPLKTMV, SLoBETEL ASlOTOMGILO KOITAC AT AtyviTn
Kot evtomiopéva yewBepuikd nedia,  a&lomoinon tov omoimv evOEyeToL VoL ODOCEL EVEPYELD,

NG LOPPNGS, YL TV KAAVYN TOTIKAOV OVOYKOV.

4.1.7 ANAIITYZIAKH IIOPEIA
To Tewypoapwod Awpépiopa g Oecoalriog, Onwg £xel MO wpoavapepOel, vrdpyel M

peyoAvTEPT TESIVY £KTAIOT] TNG XDPOS, TOL OUMS TOPOVCIALEL AVETAPKELD GTOVS VOATIKOVG
g TOPovC. e avtd PpiokeTarl To 16TOPIKO Propunyovikd KEVTpo Tov Borov, pe edikevon o1
petodlovpykn Propnyavio Ko n Propnyavikny wepoyn Borov, amd 11g peyoivtepeg Kot
moAootepeg o1 Y®po. Ot mePLoyéc avTéG amoteAohV £va, ONUOVTIKO 0GTIKO O{TOAO oL
TPOCOEPEL AVATEPOL PaBod vnpecieg Kot d1EBvVoNg emMmESOL TEYVIKT VTLOSOUT| (001KOG Ko
ownpodpokdg a&ovag, Apdvit). Extdg tov mopamdve, n mepoyn owbETel onpovtikd
1GTOPIKE pynpeia OA®V TOV ETOYMV, CNUOVTIKAE ToTio Kot aElOA0YES OKTES.

Amo mAevpds pOTOVONG KOl OALOLUDCEMV TOV CTOWEI®V TNG QULGIKNG KOl TOMTIGTIKYG
KAnpovopdg, to peyarvtepo mpdfinua eivor n pomavon tov Inverod ko tov [ayaosnticon
KoAmov, evdd o1oON TG 01 01KOAOYIKEG OAAOLDGELS GTO TOVPLOTIKMG OVETTVYUEVO, CTLLELDL TG

TEPLOYNG Oev €xovv kotaotel akoun kpioes. Kpioyo frav mwvta kot yivetor OA0 Ko o
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EMTAKTIKO TO TPOPANUa EALEWYNG vEPOD 0TO LOATIKO dtapépiopa. [T€pa amd Ta dvo peydia
aoTIKd Kévipa g Adpioag kot Tov BoAov, mov amotedovv pio onpoavtikny ayopd 300.000
KOTOIK®V ONULOVTIKNG EIGOONUATIKNG 6TAOUNG, 1| ®eccaiio S100ETEL Kot LKpATEPO OLVOLLKEL
aotikd Kévipa ommc ta Tpikoara, n Kapditoa, o Topvafoc kabm¢ kot 32 nuactikd, aueco
ocuvoedepéva pe T e€eMEelg otov aypotikd Ydpo. AdY®m NG KeEVIPIKNG Tov Béomng, 1o
OLUEPIOO GVVOEETAL GUEGO EKTOC OO TNV KEVIPIKN Kot Tr dVTIK) Makedovia Kot pe tnv
"Hrepo kot pécm avtdv pe T1g yerrovikég Bahkavikég yopec.

To cveowpeLEVO dVVOUIKO GTO SLUUEPICLO KOl O1 OTILAVTIKEG OUVOATOTNTES Y10 TEPOLTEP®
a&lomoinon Kol EKCLYYPOVIGHO, GLYKEVIPOVOVV GYETIKO LYNAO TOGOGTO €mevOVCEMYV,
ONUOGIOV 0ALL Kot WOIOTIKGV, Tapd To Yeyovog 0Tt | ®eccaiia de BpiokeTan ot {dvn TV

WOYLPOV OVATTLELOKDY KIVATP®V.

4.2 MEOOAOAOTI'TA KAT AOPY®OPIKA AEAOMENA
H pebododroyio g mapovoag epyasiog epappoctnke amd tovg Lkhagvadorj et al. to 2019

Kot ypnoponotel Tic ypovikég petaforég tov deiktn NDVI (NDVI anomaly) pe dedopéva
tov Terra MODIS ko emiyelpel v emoyikr| avaivon g neptddoov Maiov — XemtepPpiov
NG XWPIKNG KO YPOVIKNG KATAVOUNG TNG ENpaciog Kot cuyvoTnTa ELPAVIONG TNG.

H avéxtmon tov dcdopévov £ytve omd 10 O100iKTLO, N TPOETOUAGIO TV OEOOUEVOV
Baciomke eEolokAnpov e mepidArov GIS (ArcMap 10.4) 6mwg kot 1 dnpovpyio Twv
YOPTOV, EVO M EMEEEPYATIN TOVG, TNV EQapUoYT Tov Excel yio t onpovpyio dtoypoppdtov
Kot 1 O1EPEHVNON OYWPIKNG GLGYETIONG TOV TOPAUETPMV TPOYUATOTOUONKE GTO GTATICTIKO
naxéto IBM SPSS Statistics v.25. Zvykekpipéva, oto ArcMap extedéotnke 1 enelepyacio
tov ewovov MODIS kot CHIRPS, kot n e§oyoyn péowv tinav NDVI g meployng perétng.
H omovpyia ynodotodv péong Tiung tov vro eEétaon mapapétpov £ytve oto ARCGIS
10.4 evd oto Microsoft Office Excel éywvav ot katdAAniot vtoAoyiopoi, | dnuovpyio TV
Swypappdtov Kot 1 &aymyn tov arotedecpdtov. Eniong, éyve onpiovpyio Kot epoapproyn
povtédov pe 1o gpyaieio Model Maker tov ArcMap yia tnv wepwcont| tov NDVI ewcovaov
GTO OPLOL TNG TEPLOYNG LEAETNG KO TNV LETATPOTY TOV TILAOV TV £kOvov NDVI oe khipoka
amo -1 éog 1 (scaling), evd dnpovpyndnkav Kot xdpteg cvyvotrag epedvions Enpaciog

oVl EMITEDO OGNUOAVTIKOTNTOS POLVOUEVOU.
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Mo v 10w mepiodo, cvAréyOnoav dopveopikd dedopéva PBpoyxdmtmong (CHIRPS) xot
emavelkng Oepuokpaciog (mpoiov MODIS: LST MODI1A2) kot emyepndnke 1
dtepeivnon g ovoyétiong tovs. EmmAéov, ota mapaptiuata A kot B ¢ mapovoag
gpyaciog mopatifevtol cVYKPIoELS ova Vo Kot avd HEGO OPO £TOVE, TV TILOV TOL £TOVG
2020 wg étrog avagopds pe tov avtiotoryo péco Opo g 15etiag 2001 — 2015 ya 11g
TAPOUETPOVG TOL deikTn PAGGTNONG KOt TOL VYous BpoxdmTmong.

421 AEIKTHY BAAXTHXHY — AEAOMENA

[ v vAoToinoM TG TOPOVCAG SITAMUATIKNG EPYAGIAG, OGOV apopd ot dedopéva deiKT
BAdotnong, ypnowonomdnkav pakporpdOeosua (long-term) dedopéva NDVI amd to déktn
MODIS xot ovykekpéva to wpoiov MOD13QI1. Ta level-3 MOD13Q1 mpoidvto mov
ypnooromonkay, avtictoyovy o€ 16-fuepeg cvvBECELS TOL CLYKEKPYEVOL deikTn
BAGotong pe yopikn gvukpivela 250 p. 6to Nutovoedég tpoPorkd cvotmua (Sinusoidal
projection). Ou deikteg vmoloyilovron pe Pdon otpoopapikd dSopbopéves Tég di-
devbuvotlaknc axtvoPforiog tng empavelag g yng (bi-directional surface reflectances),
HETA TNV ATOUAKPVVGT] TIUDV TOV AVTIGTOLYOVV GE VEPD, GKIEG, GUVVEPQ KOl OTHLOGQALPIKA
UIKPOCOUOTIOW.

Ta dedopéva Tov avakthOnkav amd to «mpoidvy “MOD13Q1, collection v006” tov “Terra
MODIS” pe yopwn avaivon 250m kot ypovikn avaivon 16 nuepov (tepiodog 16 nuepdv),
Yo TOVG pnveg amd Mdaw émg XentéuPpro (growing season — mepiodog PAactnong) Kabe
€toug ™G ypovikng meplddov 2001 — 2020, avaktyOnkav omd tov 1otdtomo g NASA
(https://ladsweb.modaps.eosdis.nasa.gov) tov Mdaptio tov 2021. Eiebnoav cvvolikd
dwkocieg (200) dopvpopikég eikdveg, déka (10) ywa kdbe mepiodo PAdotnong kdbe Etovg.
AxoArovOnoe enefepyacio tovg pe 1o Aoyiopukd ArcGIS 10.4 mov mephapfavel, TepKonn
TOV S0PLPOPIKOV EKOVOV GTNV TEPLOYN HEAETNG TOL elvan M NrePpwTIKY Ogocoiia Kot
epoppoyn g pebodoroyiog mov mEPLYPAPNKE OVOAVLTIKE GTO OYETKO, 3° KEPAANO TNG

TOPOVGOC.

4.2.2 ETNIOANEIAKH OEPMOKPAYIA — AEAOMENA
Ta dedopéva empavelokng Beppokpaciog Tov avaxtiinkoy omd to «tpoidvy “MOD11A2,

collection v006” tov “Terra MODIS” éyovv ympiki avaivon 1 km kot ypovikn avéivon 16

nuepav (tepiodog 16 nuepdv) oe kavapo 1.200 x 1.200 km. H avaktnon apaypatorombnke
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ywo. Tovg unveg Mdio, Iovvio, IovAto, Avyovsto kot ZentéuPplo mov amotelohv v Tepiodo
BAdotnong (growing season) kabe £tovg g ypovikng meptodov 2001 — 2020. Ta dedopéva
avokthOnkay omd tov otdtono g NASA (https://ladsweb.modaps.eosdis.nasa.gov) tov
Maptio tov 2021. EMednoov cuvorkd oktakdoieg (800) dopvpopikéc eikovee, capdvta
(40) vy kaBe mepiodo PAdotnong kdbe £tovg ek TV omoiwv 20 NTOV MuUEPOg
(MOD11A2.006_LST _Day 1km) xot 20 voytag (MOD11A2.006 LST_Night 1km).
AxolovOnoe eneepyasio Tovg pe 1o Aoyiopkd ArcGIS 10.4 mov mepihapfdvel, mepikonn
TOV S0PLPOPIKDOV EIKOVMOV GTNV TEPLOYN UEAETNG TOV €lvan M NIEPOTIK Ogocoia Kot
EQOPUOYN TG HEBOSOAOYIOG TTOV TTEPYPAPETAL AVAAVTIKA GTO GYETIKO, 30 KEQPAAOLO TNG
TOPOVGOC.

Inuewwveton 6Tt kdBe Tun Beprokpaciog Tov gikovoototyeimv tov mpoiovtog MOD11A2,
€xel TpokvyeL amd Tov HEGo Opo TV Tov tpoidvtog MOD11AL1 yuo v exdotote Tepiodo
8 nuepav. O Ldyog mov emiréyOnke to poid6v MOD11A2 évavti tov MOD11A1 oy yo va
unv awéndet vépoyka 0 aplBOS TV dopLEOPIKAOVY dedOUEVMVY oL amd 800 ikdves Ba NTav

oKTaTAQGLES, dNAadn 6.400.

4.2.3 BPOXOIITQXH - AEAOMENA
Ta dedopéva PpoydnTmong Tov xpnoipomomdnkay 6ty Tapodcoa EPpyacic, OVKOVV GTNnV

Katnyopio. d0pveopikdv mwpoidviov mov ovopdlovtar Climate Hazards Group Infrared
Precipitation with Station data | aAMdg (CHIRPS) kot amotehovv o véa Baor dedopévav
OV APOPE GTO PVGIKO KAIUO, Y10 TOV VTOAOYIGUO TG PpoyxdnTmong oty ENpad, Kot givat
dwbéoipa 6to drdiktvo and T apyés Tov 2014, To mo ntpdceato TPoidv lval To TPOIOV
Version 2.0 mov kvkhopopnoe tov defpovdpro tov 2015. To mpoiov CHIRPS kot to
dedopéva tov dratifevtonr oty devbuvon: http://chg.geog.ucsh.edu/data/chirps.

o v mapovca epyacio eaqebnoav 240 global (oAdkAnpng g veniiov) ewdveg
Bpoyodmtmong, pia yio kabe unva tov kdbe £tovg ¢ ewkooaetiag 2001 — 2020, ta omoia

€yovv yopikn avdivon 0,05° kot ypovikn avaivon evog unva.

4.3 EOAPMOI'H MEOOAOAOTI'TAY ¥TH OEXYXAAIA

4.3.1 MONTEAOIIOIHXH AIAAIKAXION ANAAYXHY (Model Builder)
Me 10 ArcGIS onuovpynbnke poviélo yopikod TPOPANUATOS HE OTOYO TNV

avtopaTonoinon TV dtdikactdv. H dwdikacio tov poviéhov €ywve pe v Pornbeta tov
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epyareiov «Model Builder», to omoio Ponfnce omv ovtopotomoinon ¢ Y®PIKNAG
OVOALTIKNG O1001KOGT0G Kol GTOV TANPN EAEYYO TV S100IKOCIOV KoLl TOV OEGOUEVMV.

Movtéla onpovpyndnkav otmv mopodco €£pELVE. Y. TNV TEPIKOM TOV EWKOVOV
Bpoyxdntmong, v mepikonn Tov eikovav NDVI (gukdva 6) kot T LETATPOTN TOV TILOV TOV
ewovov NDVI og khipoka and -1 éog 1 (ewdva 7). Ta poviéla mov dnuovpyndnkay,
TePLElYOV EMOVOANTTIKEG O10d1K0GTEG KOOMG KOl S1AOTKAGIEG KOVAYVOGNOY TV POKEAWDV Y10

OMo 0 TANOOG TV dEdOUEVMV.

s 1.Model_mask 2020 ndvi — m] X
Model Edit Insert View Windows Help

S @B x2 | BEENAT RSP

5
Extract by Mask

Ewova 6: Movtédho ArcGIS — Model Maker yia tnv mepuconiy tov NDVI ikovaov

4 2.Model_scale - O b4
Model Edit Inset View Windows Help
S +@B x| BBEOERIAT RS VP

“
Raster
Calculator

v
< >

Ewéva 7: Movtého ArcGIS — Model Maker petatponn tov tiudv tov eikdévov NDVI og khipaka
oamo -1 émg 1 (scaling)
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4.3.2 YIHIOAOI'TXMOX NDVI ANOMALY KAI XYXNOTHTQN EM®PANIXHY EHPAXIAY
H dnuovpyio ynewdotov péong Tipng tov vmo eE£T00m TOPOUETPOV Kol 1 dnpovpyio

YNOWOTOV Yopoypovikng uetapforng tov deikty NDVI (NDVI anomaly), éywe oto
ARCGIS 10.4 péow tov poviéAov g ewkovog 7.

4.3.2.1 Anuovpyia etkévwv NDVI anomaly

"ot dnuovpyia tov ynewotov NDVI anomaly, n dtadkacio violoyiopod éxet og €ENG:
"o to étog 2001, Aappavetatl To ynedmto enoyikng néong Tung tov dsiktn NDVI (NDVI
seasonal mean), agapeitotl amd avTd T0 YNEMOTO TNG ETOYIKNG LEOTC TIUNG TNG EIKOCOETIOG
2001 — 2020 (NDVI seasonal mean of 2001 — 2020) kot t0 YyNnEW®OTO TOV TPOKLATEL,
dwpeitan pe o ynedmtod TG EMOYIKNG HEONG TIUNG TG ewkooaetiag 2001 — 2020 evd 6t0
TENOG Y10 TN UETOTPOTN TOV TIUAOV Tov gikoveov NDVI og khipoaka omd -1 €éog 1 (scaling)
TOV TEMKOV Yyne1dwtov, moAlaniacidlovpe pe 0,01.

4.3.2.2 Anutovpyla elKOVwV cUYVOTNTAS EUPAVIONS ENpaciag

["a ™ dnpovpyia T@V YyNedoT®@v cuyvOTNTOS ELPdVIoN Enpaciag £ytve emavataSivounon
(reclassification) tov ewdévov og 5 KAdoelg ooppmva pe tig Tiwég NDVI anomaly tov 5
emmedov Enpaciag mov ypnoortombnkoy mopowdve pe v Tiun 1 vo avtictoyel ot
péyiom Enpacio evod 1 T S otig Kavovikég cuvinkeg g un Enpaciag. Anpovpynonkav
20 gwdveg mov mepteiyav povo v TpmTn kAdon Enpaciag (1 yio kaBe £tog) Kat ev cuveyeia
ONUIOLPYNONKE YAPTNG GLYVOTHTOV ELPAVICTG TOV GUYKEKPEVOD EMTESOL ENpaciog KaTd
v eikoocaetio 2001 — 2020 ot Oeocaria pe T yxpron oo ARCMap 10.4.

4.3.3XYI'KPI>H AEIKTH BAAXTHXHX KAI BPOXOIITQXHY TOY ETOYX 2020 ME TON

M.O. AEKAIIENTAETIAX 2001 -2015.
e pla maparioyn g o¢ dve pebodoroyiag, Yo Tig ToPaUETPOVS TOL deikTn PAACTNONG KOt

g Bpoyodmtwong ot Osocalio, enyelpOnKe oVOAVOT TOV ETNCIOV HEGHOV OPOV TOV MG
dvo mopoapétpov Yoo to €to¢ 2020 mov oplomnke ®G £T0G AVOPOPAC. XVYKEKPLUEVA,
TPAYUATOTOMONKE GVYKPLoT TG LEGNS TIUNG TOL £T0vG 2020 e TOV avTIGTOL(O0 ETNGLO0 LEGO
opo g 15¢etiag 2001 — 2015 aAAd kou 1 avtioToryn pnviaio cuykpior. Anladn chykpion
OV KAOe pva Tov £T0Vg aVaPOPAS LE TOV aVTIoTOLX0 HEGO OPO TOL {010V Pnva Yo TNV
dexamevraetio 2001 — 2015. H avdAivon avty odynoe ot dnuovpyio ToV Yoptdv Kot

Sypappotog mov mopatifevrol ota mapaptipato A Ko B.
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KED®AAAIO 5°: AIIOTEAEXMATA KAI EINIXHMANXEIX

5.1 XAPTOT'PAO®HYH EHPAXIAY ¥TH OEXXAAIA
Me Bdaon t yopoypovikn petafoin tov deiktn PAdotnong NDVI katd t dibpkela tov

ePLOdmv Praotnong (Mdawog — ZentéuPprog) g ewkocaetiag 2001 — 2020 o weproyn g
NIEPOTIKNG Ococoriog dnuiovpyndnkay ot yapteg Enpaciag (yaptng 4) o o tpoonddeio
OTTIKOTOINOMG TNG YWPIKNG KATAVOUNG TV dapOpmV emMmESOV ENpaciog COUEOVA LE TNV
ta&wvounon (classification) tov mivaxa 1.8. Xtig €1koves Tov Yaptn 4 T0 TPAGIVO YPDOLLOL
amekovilel TIC Kavovikég ouvOnkeg 6mov omAadn N petafoin tov deiktn PAdotmong NDVI
gtvol Betikn kol wove omd T péon T ewoocaetiog Tov ociktn NDVI v to ekdotote
gwkovootoyeio avagpopdc. EmmAéov, 10 yKptl, kitptvo, mopTtoKOoAl Kol KOKKIVO YPOUOL
delyvouv 10 Mo, pecaio, cofapd kKot ToAL coPapd eninedo Enpaciag aviictoryo 6mov N
petafoin tov ociktn PAdotmong NDVI etvar apvntikn kot k4t omd t péon Ty
ewocoetiag tov dgiktn NDVI ya to gxdotote eikovootoryeio avagopds. O mivakag 1.8
TEPIEYEL TAL ETNOLA TOCOGTA ENPOGING 0VA ETITEDO EVTAGEMG POIVOUEVOD Yol OAT TNV TEPLOYN
HEAETNG KaTd TN d1dpKeELln TV TEPLOd®V PAdcTnong (Mdlog — ZentéuPplog) g elkocaeTiog
2001 — 2020.

Zopeova pe toug xapteg Enpaciog (xapme 4) kot tov wivaka 1.8 mov mepiéyel ta eTHo0L
m0600TA ENpaciog, TPOKVTTOLY 01 TEPLOYES TG Oeccariog Tov eppavicay Enpacio Kot To
aVTIGTOLYO TOCOCTA YMPIKNG KAALYNG TOV PUIVOUEVOL ETL TNG TEPLOYNG LEAETNG.

Ta étm 2001, 2007 wor 2008 to @awvopevo g Enpaciag elxe tn peyoldtepn €viaocn kot
éxtaon oty meproyn| perémg. Katd ta €t 2002, 2003, 2004, 2005, 2006, 2010 kot 2013 1
mePLoYN LEAETNS eppavice o Enpacio o€ 1060010 45% - 70% evd xotd Ta étn 2009,2011,
2012, 2014, 2015, 2016, 2017, 2018, 2019 ko 2020 o1 cuvOnkeg un Enpaciag avirbav ce
T0G00TO KdAVYN G YNG amd 60% péxpt 95% pe e&aipeon to 2009 d6mov 10 T0GocTd NTav 51%.
Katd v mepiodo PAdomong tov 2001, to 64,2% 1tng nrepotikng Osoocaliog pedvice
pecaio kot coPapod eninedo Enpaciag, 10 26,4% Nma Enpacia Kot pévo 1o 9,4% Pprokodtoav
o€ Kavovikég cuvOnkeg un Enpaciog.

Kot v mepiodo Practong tov 2008, to 60,4% tng nrepwtikng Osscariog epupdvice
pecaio kot coPapd eninedo Enpaciag, To 37,4% Nma Enpacia kot poévo 10 2,2% Ppiokodtov

o€ Kavovikég ouvOnkeg un Enpacioag.
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Kot v mepiodo Practong tov 2007, to 42,9% tng nrepotikig Osscoriog epugdvice
pecaio kot coPapd eninedo Enpaociag, o 47,4% Mma Enpacia kot poévo 1o 9,8% Bpiokodtav
0€ Kavovikég cuvOnkeg un Enpaciog.

Zoueovo pe to ddypappa 1.4 kot tov xaptn kadAdyewv yng (xdpng 2), Katd to tpio og dve
£, n PpoyxdmT®ON NTOV GE TOAD YOUNAA emineda Kot o1 Bepprokpacieg Avm Tov HEGOL OPOL
EVAD TO MOCOCTO NG MEPLOYNG TOL OgV gpPavice Enpacio NTav TeEYVNTA OPOSVOUEVEG,
KOAALEPYOVUEVEG EKTAGELS.

To 2014 xou 2016, n meproyn mov gaiveron va £xel pecaio Enpacia (kitpvo ypmua) ivor un
apdevopevn apdoyn yn. H emoavomdnpwon tg Aiuvng Képia Eekivnoe 1o 2009 xon
orokAnpdbnke 1o 2011. Epgavileton pe KOKKIVO ¥pdua. 6TIG EIKOVES KaOMDS ot voATIveg

EMPAVELES KATAYPAPOVTAL LE apvNTIKT TN (KovTd 610 -1) amd tov deiktn NDVI.
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XwpIkNi katavoun gaivopévou {npaciag otn Oeooalia yia Ta érn 2001 - 2020

[Mopatpnon Porvopévov Enpoaciog

2001

4

2003

Ymoépvnua
Emitredo =npaciag

- Kavovikég Zuverikeg (Normal)
- Hmo (mild drought)

[:] Meoaio (moderate drought)
- ZoBapd (severe drought)

TitTAog AImAwpaTiKiG Epyaoiag:

«Alaxpovikn épeuva Enpaciag pe xpion Aopu@opIKwV
Eikovwyv. MAoTIKA e@appoyn otnv Mepipépeia Oscoaliagy

Toakvdkng ATTOoTOAOG

- MoAU ZoBap6 (very severe drorl\J‘ght)

0 25 50 100 150 200 A
Xihibperpa

Xaptng 4: Xmpoypovikr KOTAVOUr QavoUEVOL ENPOciag Gty TEPLOYN TNG NTEPOTIKNG Oecoaliog
Katd TG mEPLodovg PAaotnons (Mdalog — Zentépupprog) g eikocaetiog 2001 — 2020.
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[Mivakog 1.8: ETnolo m0c0ootd kdAvymg £d4poug avd eminedo evidoemg ovopévov Enpaciog otnv
TEPLOYN TNS NTEPOTIKYG Becoading Katd Tig TEPLOd0VG fAdotnong (Mduog — Zentéppprog) g
gwooaetiog 2001 — 2020.

[Mocootd Enpaciog ava eninedo EVIAGENS POLVOLEVOL

Very
Normal ) Severe
Mild severe
non Moderate | drought
Year Drought drought
drought -10to-25 | -25 to -
0to-10 below -
>0 50
50

2001 9,4% 26,4% | 54,1% 10,0% | 0,1%
2002 37,3% | 54,9% | 7,5% 0,2% 0,0%
2003 285% | 62,7% |8,5% 0,2% 0,0%
2004 23,6% |69,8% |6,4% 0,2% 0,0%
2005 12,4% | 66,5% | 20,4% 0,7% 0,0%
2006 30,8% |60,5% |8,4% 0,3% 0,0%
2007 9,8% 47,4% | 38,6% 4,3% 0,0%
2008 2,2% 37,4% | 55,3% 5,1% 0,0%
2009 51,2% |37,5% | 10,0% 1,3% 0,0%
2010 457% | 46,1% | 7,5% 0,7% 0,0%
2011 76,3% | 18,7% | 4,6% 0,2% 0,3%
2012 70,0% | 26,7% | 3,0% 0,1% 0,2%
2013 24,2% |58,9% | 15,3% 1,5% 0,2%
2014 58,4% | 33,7% |6,8% 0,9% 0,3%
2015 86,6% |10,6% |2,2% 0,4% 0,2%
2016 82,9% |9,7% 5,5% 1,6% 0,2%
2017 86,5% |11,1% |2,1% 0,2% 0,1%
2018 94,7% | 4,0% 1,0% 0,1% 0,2%
2019 93,0% | 4,6% 2,0% 0,1% 0,2%
2020 91,8% | 6,3% 1,6% 0,1% 0,2%
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2tov mivaka 1.8 kataypdeovtal To €160 TOGOGTA KAALYNG E6GPOVG 0VA ETTEDO EVIACEMG
eoawvouévov Enpaciag otnv mEPLOYN TG NTEPOTIKNG Oeccoriag Kotd TIG TEPLOSOVG
PBAaotnong (Mdawog — ZentéuPprog) g ewkocoetiog 2001 — 2020 6mw¢ mpokdmTOLY O TIG
aVTIOTOLYEG OOPVPOPIKES EIKOVEG.

5.2 ANAAYYHY THY XQPIKHY KATANOMHY THY YYXNOTHTAY EMOANIXHY

EHPAZXIAY
H yopwn xotavoun g cuyxvotntog EUPAVIONG TOV TEGCAPOV OLUPOPETIKMOV EMTEODV

Enpaociag kot tng un Enpaciog (Kavovikég GLVONKES LYPAUGING) GTNV TEPLOYN TS NTEPWOTIKNG
®eocoMag Katd TIc TEPLOd0VS PAdoTnong (Mdawog — ZentéuPproc) g ewkocaetiog 2001 —
2020 amewoviCetan otov xaptn 5. H cuyvdtta kopaiveton avdpeso oto 0 (un gpeavion)
kot 1 (ovveyne epedvion). H ocvyvomta epepdviong vymiov kot ToAD VYNAOD ETITESOL
Enpaciog etvon eEonpetikd pukpn), kdto amo 0,2, oe OAN TV TEPLOYN UEAETNG EVOD apeANTEQ
givol kamowa onpeio avapesa o Bolo kot Adpioa 6mov mov gpeaviotnke eninedo (8) pe
ouyvomta avapecsa o€ 0,2 ko 0,4.

To pecaio eminedo Enpaciog (y) evromiomke pe ocvyvoémta 0,2 - 0.4 kvpiog oty I1E
Adpioag. Xty vmorown mepoy] HeAETNGg epeaviletar pe ocvyvomta kate and 0,2 to
GLYKEKPLUEVO EMIMEDO.

To Mmoo eninedo Enpaociag (B) eviomiotke pe ocvyvotnta 0.4 - 0.6 oe meployéc oy
Avartolkn kot Avtikn @ecoaiio, eved oty Kevipiky] Ococolia eppaviletol pe cvyvotta
0.2-04.

Ot kavovikég cuvOnkeg tng un Enpaciog (eminedo (o)) mapatmpnOnke pe vyNAn cuyvoTHTA
0.4 — 0.6 o6& 5Y€dOV OLOKAN PN TNV TEPLOYN UEAETG.

H 1don mov evromiletan eivon | eppdvion pecaiov emmédov Enpaociag oty [IE Adpioog kot
M Avtikn ITE Mayvnoiog, e KaAMEPYOVUEVES EKTACELS EVM, M TEPLOYN UEAETNG GLUVOAKA

ogv gpeavilel avnovynTikd vynAd eninedo onpoavtikng Enpaciog.

76



Amnodotorog Ogpt. Toakvhxng

[Mopatpnon Porvopévov Enpoaciog

XWPIKNA KATAVOMT TG OCUXVOTNTAG EHPAVIONG TwV 4
Sla@opETIKWY ETITESWY Enpaciag Kal TG pun Enpaciag
Karta Tnv 20€Tia 2001-2020.

(a) ZuxvotnTa e@aviong
Hn gnpaociag v

(B) Zuxvotnta ep@aviong ATag {npaciag

(y) ZuxvotnTa eueaviong Pecaiou
emTTéSOU {npaciag

(8) ZuxvotnTta eppaviong uynAou
emTTédou Enpaaciag

(€) ZuxvoTtnTa eupaviong TToAU
uynAou etritredou {npaaiag

TitAog AimAwpaTikig Epyaciag:

N
0 15 30 60 90 120
A XIAibpeTpa
Ymépvnua

ZuyxvoTnTa EpQaviong

Blo o2
o204
[ Joa4-06
Il o6-0s8
B os

«AlaypoVIKn épguva {npaciag pe Xprion Aopu@opIKwyV
Eikévwyv. MAoTikn epappoyn otnv Nepigépeia Oeooaliag»

Toakvdkng AmréoToAog, AtrpiAiog 2021.

Xapmg 5: X@piki| KOTOVOLT TNG GLYVOTNTOS ELPAVIONG TV TEGGUP®V SLOPOPETIKMY EMTESDV
Enpaciog Kot g pn Enpaciog (Kovovikég cuVONKeS VYPACTNG) TNV TEPLOYN TNG NAEPDOTIKNG
Beccarag katd Tig TEPLOd0VE PAdcTnong (Mdtog — Xentéufpiloc) g eikooaetiog 2001 — 2020.
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Awaxpovikn mocootiaio peTaPoAn pécouv deiktn BAaotnong (NDVI), uéong
Bpoxomtwong kat emipavelakng Oeppokpaociag kata tnv nepiodo BAdotnong otn
Oceocalio anod dsdopéva MODIS katda tnv 20etia 2001 - 2020

NDVI Anomaly (%) Temperature Anomaly (%) Precipitation Anomaly (%)
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Awgypappa 1.4: TTocootiaia draypovikn petaforn pésov deiktn Prdotong (NDVI), péong
Bpoydmtmong Kot uEoNg EMPAVEIOKNG Oeppokpaciog oty mEPoyn TS NTEPOTIKNG @cocaiiog
Katd TIg TEPLOSOLE PAacTnong (Mdalog — Xentéufpioc) g ewocaetiog 2001 — 2020.

EminpocOétwg, ta  Osdopéva  Ppoxontddoemv KOl EMPAVEIOK®V  OEPLOKPACIOV
ypNooTomOnKay yia tn onovpyio Tov dlaypappatog 1 1o omoio delyvel T cueyETion g
ToGooTIH0G  dtapovikng Hetoforng Tov pécov deiktn PAdomnong (NDVI), péong
Bpoydntmong kot g empavelokng Oepuokpaciog yio v nepiodo 2001-2020.

Amo 1o dbypappa 1.4 mpokdmter 6011 T0 £€10¢ 2001, TO Qavopevo g Enpaciog glye ™
UEYOAVTEPT) EVTOCT] TNV TEPLOYN LEAETNG e HEST BEPLOKPAGIN AVED TOV HEGOV OPOL, OEIKTN
BAdotnong Kot Bpoxdmtmon va Kataypaeovv eAdyiotes Tipég 20etiog.

To 2007, av kot to Vyog Bpoyng eivar Tavm amd 1o péco 6po 20etidg katd 10%, m vyniq
Bepuoxpacio Kot 1 cOPEVTIKN enidpact TG Aetyvopiag Katd ta £t 2003,2004,2005 kot
2006 dev &yovv emttpéyel 6T PLAGTNON VA AVOKALYEL.

To 2008, éva £to¢ 6mov 1 BpoydTTOo Katd TNV TEPiodo PAAGTNONG VITOYDOPTGE GE OPYNTIKO
enimedo Ko M Oeppokpacio mopapével Tdveo and 10 péco 0po, N PAAcTon Kotaypdeet

axopo peyaAvtepn emPdpovvon Adym Enpacioc. To 1010 1oydel kKo yia to £t0g 2013.
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Kotd ta étn, 2003, 2004, 2005, 2006 kot 2010, n teployn perétng epepavioe Enpaocia pe to
deiktn PAdotnong oe apvnTikd emimeda, Oepuokpacio KOvtd oto PHECO OPO Kot YOUNAN
Bpoyxomtwon, kdtm tov pécov 6pov, e eEaipeon to 2010.

Télog, xatd ta £t 2015, 2016, 2017, 2018, 2019 kot 2020 1 Ococoria £yl «TPAGIVIGELY
aVTIGTPEPOVTOG TNV EKOVO PAACTNONG TOV TPONYOVUEVAOV ETMV KOl KOTOYPAPOVTAS TIG
VYNAOTEPES TYWEG 6TO dgikTn PAAGTNONG, 08 GLVOLAGUO [E Beprokpaciec KOVTA 6TO PEGO
OpO Ko TOAD 1Kavomomtikd eninedo Ppoyng edwd ta £t 2016 ko 2018.

[Mivakoag 1.9: Tocootiaieg petaforég Agiktn PLacTNONG, BPOYOTTOOTG KOl EXLPAVELNKNS

Bepuokpaciog ava £T0¢ otV TEPLOYN TG NTIEPOTIKNG Oeccaliag katd Tig TePLOd0vs PAAGTNONG
(Mduog — Xentéufpioc) g ewooaetiog 2001 — 2020.

Tose Precipitation LST NDVI
Anomaly Anomaly Anomaly
2001 -17,1% 1,8% -9,6%
2002 36,6% -3,7% 1,2%
2003 -16,0% 0,7% -1,5%
2004 -1,6% -4,5% -1,2%
2005 -19,0% 0,3% -4,0%
2006 7,4% -3,3% -1,2%
2007 6,7% 5,7% -7,6%
2008 -19,0% 3,4% -8,2%
2009 -8,6% -1,1% -1,6%
2010 14,3% 0,3% -0,5%
2011 -18,2% -1,8% 1,0%
2012 -1,7% 4,3% -0,7%
2013 -21,0% 1,3% -4,0%
2014 -6,9% -1,7% -0,6%
2015 7,9% 0,3% 5,5%
2016 29,5% -2,0% 2,1%
2017 6,2% 1,4% 6,1%
2018 25,7% 0,1% 8,5%
2019 -2,2% -0,5% 7,6%
2020 2,7% -1,0% 8,8%
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5.3 AXOPIKH XYXXETIXH NDVI - EIMMNP®ANEIAKHY OEPMOKPAXYIAY -
BPOXOITOQXHE
Ot KMpatikég mapapetpot ivat ot kKHPLoL Tapdyovies Tov ennpealovv ) Prdotnon (Kogan,

1995). Q¢ ex TovTOL, TpayHATOTOMONKE OvdAlvon cvoyétiong Pearson (mapdaptnua IN) pe to
npoypappo SPSS version 25 and 6mov mpoikvye otatiotikd onuavtiky (p = 0,026), Oetiky
ovoyétion (r = 0,497) g yopoypovikng petofoing tov deiktn NDVI (NDVI anomaly) pe
10 VYo¢ PBpoydmtmong. H cvoyétion avt) sivor mpoeavig kot oto dtdypoppa 1.4 6mov
enoAnOevetal n duvary BTk GuoyETion Tov Vyous Bpoyng e o deiktn PAdotnong NDVI.
Ocov agopd omv emavelokn Oepuoxpacio M avdAvorn ocvoyétiong Pearson mov
npaypatonomdnke £de1ée un otottotikd onpovtikny (P = 0.095) apvntikh cvoyétion (r = -
0,38). H Oeppoxpacio dev emnpéace dwitepo To0 gavopevo g Enpaoiag otn Ococario
KOTA TNV TEAELTALN EIKOGOETIO OU®G 6TO ddypappa 1.4 paivetal n apvnTiky GLGYETION TOV
ovo petafAntov katd tig Enpocieg tov gtdv 2007, 2008 kot 2012, Adyo peiopévov
Bpoyontdcemv.

AvaAvom yopiKng cLGYETION OEV TPOAYLOTOTOONKE 0TO TANIGLO TNG TAPOVCAS EPYACING
kaBhg ta dedopéva deiktn PAAcTNONC, EMPAvVEIOKNS Oeprokpaciog Kot BpoydmTtmong Exovv
SPOPETIKN y®PIKN avaivon ot 250m, 1km ko 4,33km avtiotoya. ‘Eywve tpoomddeia pe
ypnon tov epyareiov «AGGREGATE» oto ArcGIS 10 to onoio pkpaivel v avdivon
YMEWOTOV (LEYOADVEL TIG SIUGTACELS TOL EIKOVOGTOTYEIOV), AL O1 EIKOVEC TTOV TPOEKLY OV
ogv aAAnAemkoldnTOVTOL GE TOAAG onueio oto Oplor TNG TEPLPEPELNG OOMNYADVTAS OE

aALOI®ON TOV ATOTEAECUATOV KOl GUVETMG GE LT AGPOAT] GUUTEPAGLLOTAL.
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KE®AAAIO 6°: XYMIIEPAXMATA KAI XYZHTHXH

O oxomdg TG epyaciag NTAV 1 AVOAVGT TOV YOPOKTINPIOTIK®OV NG Enpaciog (cuyvotnta
eUEAaviong Enpaciov, £viaon Kol dldpkela), Kaddg Kol TG XopToYPAPNOoNG NG YM®PIKNG
KOTOVOUNG TOVG, TPOKELUEVOL VAL TEPTYPAPEL OLOKATPOTIKA TO QOIVOUEVO KO VO, TPOKVYOLV
ocvumepdacpato To omoia o fondncovv ot dayeipion Tov pavouévov ot Osocoliio aALL
Kol o€ GAAEg meployég Omov dvvnTikd pmopel va epappocBel - pebodoroyion NG
TOPOKOALOVONGNC TOV PAVOUEVOL TNG Enpaciog e dopv@opikd dedopéva. ATd Ty mapodca
gpyooia kot TIg avtiotoyeg g O1ebvoug Piproypapiog mpokdmTel OTL 1 ¥pNHoN NG
YOPOYPOVIKNG petafoing tov deiktn PAdotnong NDVI divel T duvatdtta tavtonoinong
TOV YOPOL Kol VITOAOYIGUOV NG GLYVOTNTOG EUPAVIONG TOL Qavouévov Enpaciag og
LaKPOTTPOBECLEG LEAETEG.

Ta amotedéopata €dei&ov Ot kotd TV Tepiodo PAdotnong tov 2001, 1o 64,2% 1ng
NrEPOTIKNG Oeocariog eppavice pecaio kol cofapd eminedo Enpaciag, to 26,4% nMma
Enpaocia kot povo 1o 9,4% Pprokotay oe kavovikéc cuvnkeg un Enpaciog. Katd v nepiodo
BAdotnong tov 2008, to 60,4% g nrepotikng Occcariog eppdvice pecaio kot coPapod
eninedo Enpaociag, 10 37,4% Nma Enpacia kor povo 10 2,2% Ppiokotav 6€ KAVOVIKEG
ocuvOnkeg un Enpacioc. Katd v nepiodo PAdotnong tov 2007, o 42,9% g NIeEpmTIKNG
®eccariog pedavice pecaio kot coPapd eminedo Enpaciag, 1o 47,4% Nmia Enpacio Kot LovVo
10 9,8% Pprokdtav oe Kavovikég cuvOnkeg un Enpaciog. opemva pe to odypoppa 1.4 ko
OV YGpTN KoAdyemv yng (Xdpmg 2), katd ta tpio og ave £t (2001,2007 ko 2008), n
Bpoyxodmtwon ftav o€ TOAD younAd enimeda ko o1 Oeppokpacieg Ave Tov HEGOL OPOV, EVD
T0 TOGOGTO TNG TMEPOYNG TOL eV gUPAvice Enpacio NTOV TEYVNTA OPOEVOUEVEG,
KaAMepyovpeves ektdoels. To 2014 ko 2016, n meproyn mov gppdvice Enpacia (kitpivo
YPOUA 6TO YApTN 4) Nrav un apdevoOpeVn apdSIUN YN.

H ovyvomra epgdviong vyniod kot moAd vynAol emmédov Enpaciog eivor eEoupetikd
pkpn, kéto and 0,2, og OAN TV TEpoyn LEAETNG EVE KAmola onpeia avapesa oe Bolo kot
Adproo 6mov eppavictnke eninedo (8) pe ovyvotto avdpeoa og 0,2 ko 0,4 Oswpeiton 6T
dev €yovv 1Wwaitepn onpacio KaOdg dev amoTeEAOVV KAAAEPYNGIUN Y| AALL XDPO KOVTE GE

dounpévo mepParrov.
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To pecaio eminedo Enpaociag (y) evtomiotmke pe ocvyvomta 0,2 - 0,4 kvpiwg oy
[Teprpeperaxn Evotnta Adpioag. Xtnv vmoronn neployn LeAEng epeavifetat pe ouyvotnto
KéTo amd 0,2 T0 CLYKEKPIEVO EMIMEDO.

To fmo erninedo Enpaciog (B) eviomiotnke pe ocvyvotra 0,4 — 0,6 oe meployéc otnv
Avoatolkn kot Avtikny @escola, eved oty kevipikn Osoocalio epeoaviletar pe ocuyvotnTa
0,2-0,4.

Ot kavovikég ouvOnkeg e un Enpaciag (eminedo (o)) epeaviCovor pe vymin cvyvotnta 0,4
— 0,6 o€ oedOV OAOKAN PN TNV TEPLOYN UEAETNG.

H téon mov avayvopiletor givor ) pecaiov emumédov eppavion Enpaciag oty [eprpepetokn
Evomta Adpioog kon v Avtikn Teprpeperokn Evomnra Mayvneiog, o€ kKoAMepyoOEVEG
EKTAGES eV 1M TEPLOYN] UEAETNG, CLVOAKE, Ogv guavilel avnouymTkd VYNAG emineda
onuavtikng Enpaociog.

H S1axdpovon tov cuoyeticemv avapeso 6T Yopoypoviky LeTafoin Tov deiktn PAdoTnong
NDVI kot 11¢ petaPintég g empavelokng Oeppokpaciog Kot tov Vyous Ppoxdntmong
opeilovTal o€:

a) Ta yopaxtmpotikd TV QULTOV: Ol HOVoeTeElg kaAMépysleg emnpedlovior mOAD
TEPLGGOTEPO AT TIG KAUOTIKES TAPAUETPOVS GE GYECT LE TIC EMOYIKES KaAMEpyeles. Emiong,
o PN EUADON PUTA EXOVV TOAD WKPATEPT OVOYT GTNV OTOLGIA PBPOYONTTOGEWMY OO OTL TA
ELADON PLTA. Znueldvetal eniong 0Tl Ta PLTA e TOAD VYNAY Bropdla TPOoKaAoOVY KOPEGUO
tov deiktn NDVI ko tpoteivetar n yprion tov deiktn EVI (Wang et al., 2001). Xt @scookia
TO TOGOGTO LE TA €V AOY® YOPOKTNPIOTIKA Elval eE0PETIKA PIKPO KOl GUVETTMG 1| YPNOT TOL
ogiktn NDVI tav wovn yua m deaymyn g Epevvag,.

B) To voporoyikd 1colbyro: H katdotacn g PAactnon mov Ppioketor 6 MEPLOYES e
Beppokpaocieg youniés kot vynAn Bpoyomtwon, cuvinBwg dev emiPapdveTal and v Enpacio
KaBdg T0 vEPO TOL dEYOVTOL BPICKETAL GE 1IGOPPOTIA LE TIG AVAYKES TV PUTMV. XE AVTES TIG
TEPLOYEC, 1 CLOYETION AVALESO GTO VYOG BPOYNG Kot T XWPOYXPOVIKY) LETOLOAT TOV OEIKTN
BArdotnong NDVI, givar gite undevikn 1 ehappmg apvnrikn (Wang et al., 2001).

Oewpeitar 6TL M TAPATHPTON TOL PALVOUEVODL TNG ENPOGIG OO TNV EMGTNLOVIKT KOWVOTNTO
umopet va GuvOpApEL 6TO GYESOGUO TOATIKAV Kot TNV EMPOAT HETPOV GTIG TPOPANUATIKES
ePLOYES OMOV dlaypovikd gpgavifovv Enpacio kol 1 ypnon tovg eivar pun ocvuPatn. Ot

nePLoyEC mov eppoavifovv povopevo Enpaciag oe LYNAN cLYVOTNTA, EPOCOV EVIOTIGTOVV,
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dvvavtal vo TOXoLV aALoyNG BEcHOBETUEVIC EMTPETOUEVNS YPNONS YNNG LLE OMOTEAEGLOL TNV
avENoT TG OMOSOTIKOTNTAS TOVG, LETOTPETOVTIAG TEG OE TEPLOYES LLE YPTON TTOV OEV OMOLTEL
VOOUTIKOVG TTOPOVE, OMMG Yoo TOPASEYHO. 1 ¥PNon TEYVOAOYIDV Avovedoipuwv [Inyodv
Evépyeiag (NMok®dv 1} aloMKOV TapKov).

Mo ™ Myn anoedcewv, ce OAa Ta emimeda, eivar amoapaitnto vo vadpyovv a&ldmoTeg
TANPOPOPIES GYETIKEG LLE TNV EKTOOT KOL TIC EMTTMOCELS TG AEWLOPiag Kot TG Enpociog.
Eivor avaykaio va vioBetnbovv kowoi opiopoi, dote va eEACQUAICTEL | GUVETEWD TOV
dedopévov. EmmpocOeta pe v HEAAOVTIKY €mMTUYNUEVN €KTOEELON €VOG KOVOVPYLOV
dopveopov g NASA, tov Landsat 9, yopic kapio apeiporic Bo cuveylotel 1 mwopoyn
dwpedv, erevbepmv dedopévav kat €161 vEEG TPokANoelg Kot perétes Oa avamtuyBodv. H
GLVEYNG EVOCYOANOT TOV EMGTNUOVAOV LE TN PEATIOON TOV VTAPXOVIOV SEIKTMOV Kot AAAY
Kot T onpovpyio véa Ba dwadpapatiost eniong moAd onuoviikd poro oto péALov dGov

aQOPE GTNV TOPOYT TNG ATAPOLTNTNG TANPOPOpPiaS Kol EPYOAEi®V.
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ITAPAPTHMA A

Epappolovrag pia maparioyn g pebodoroyiog, yio Tig TapapuéTpouvg Tov deiktn fAdotnong
Ko TG Bpoydntmong ot Oeccario, ETYEPNONKE OVOAVON TOV ETHCIOV HECOV OP®V TOV
oG dvo mapapétpov yoo To £€tog 2020 mov opiotnke @ £T0G AVOPOPAS. XVYKEKPIUEVO,
TpaypoToTomOnke chykpion g Léons Ting Tov £toug 2020 pe Tov avTioTolyo TG0 HEGO
opo ¢ 15¢etiag 2001 — 2015 aAAd ko 1 avtiotoym unviaio cOykpiorn. Aniadn cbykpion
TOL KGOe pva TOL £TOVG OVOPOPAC LE TOV OVTIGTOLXO HEGO OPO TOL 1010V URVA YO TV

dekamevraetio 2001 — 2015. H avdivon avty 001 ynce otn onpiovpyio v ENG YopTav:

» Awgpopd peta&y tiudv NDVI tov €tovg 2020 kot g avtiotoryng HEoNS TUNG TS
dekamnevraetiog 2001 -2015 (évag xbptng)

» Xoykpron tindv NDVI tov exdotote piva tov £tovg 2020 pe v avtiotoyn péon
Tiun ¢ oekomevroetiog 2001 — 2015 ot Oeocario (12 Levyn yoptdv)

» Tlocootinio. Kot TOGOTIKY Sapopd péong Ppoyomtwong tov €tovg 2020 pe v
avtiotoyn péon tyn g oekamevtoetiog 2001 — 2015. H dwpopd aneikovileton
TOGOOTION0 6TO TPMTO raster tov yaptn oAAd Kot ToGoTIKA 6To devTepo raster. (1
Cevyog yopTdV)

»  ZOyKplon VYoug BpoydnTtmong Tov KAcTOTE URVa Tov £Tovg 2020 pe v avticTtoym

péon T g dekamevtaetiog 2001 — 2015 ot Oeccaria (12 Levyn yoptdv)
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A.l. BAdomnon ot Oescodrio — Zuykprrikr) Xoptoypapikn Aneikdvion
A.1.1 2odyrpion tiucdv NDVI tov étovg 2020 ue tov avtiotoryo péoo dpo (Long Term Average)
v me 15etiog 2001 - 2015 oty Ocooalia.

Zoykpion Tipwv NDVI Tou éroug 2020 pe Tov avrioTolXo Héoo 6po
(Long Term Average) Tipwv Tng 15¢Tiag 2001 - 2015 otn Oeooalia.

NDVI @scoaliag 2020
(Méon Tipn)

0510 20 30 40
O XIAOpETPa

NDVI ©scoaliag 2001 - 2015
(Méon mignA - Long Term Average)

0510 20 30 40
e X \IOpETPa

Ymwépvnua B oo0s-02 [[]o45-05

Eopoc Tipwv Asiktn I 02-035 [ ]05-055
BAdotnong NDVI - [ 035-045 [ ]055-06

[ oes-065 |l 085-0.98
B o65-075
I o75-085
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A.1.2. diapopa tiucwv NDVI tov érovg 2020 amd tov avtiotoryo uéco opo tiuwv g 15etiog

2001 - 2015

Alagopd Tipwv NDVI Tou étoug 2020 atré Tov avtioToixo péco 6po
TIHWV TNG 15¢eTiag Tou 2001 - 2015 oTn Oeooalia.
(Méon mig NDVI 2020 - Méon 1ipfy NDVI 15eTiag 2001 - 2015)

0510 20 30 40
e XAIOETPA

oe oxéon pe Tnv 15¢€Tia 2001 - 2015

NDVI Anomaly Tou 2020

Ymopvnua

I os-0

EUpog Alagopdg Tipwv AgikTn [ Jo-00s

BAdotnong NDVI
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A.1.3 Xoyxpion uucv NDVI tov lovovapiov 2020 ue tov oviiotoiyo HEGO Opo TUMV
lavovapiov (Long Term Average) tns 15etiac 2001 - 2015 oty Ocooolio.

Zuykpion Tipwv NDVI Tou lavouapiou 2020 pe Tov avtioTolxo péco 6po
TiHWV lavouapiou (Long Term Average) Tng 15¢Ttiag 2001 - 2015 oTn Ogcoalia.

NDVI lavoudpiog 2020
(Méon mipn)

0510 20 30 40

T XIAOPETPA

NDVI lavouapiog 2001 - 2015
(Méon mipn - Long Term Average)

0510 20 30 40

R XAOPETpa

Ymwépvnua B o.05-02

EUpog Tipwv Aciktn [ 02-035 [ ]05-055
BAGotnong NDVI [ 035-045 [ ]055-06

[ os-065 |l 085-0.98
Bl 065-075
I o7s-085
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A.1.4 Xoykpion tuwv NDVI tov Defpovapiov 2020 pe tov aviiororyo uéso o0po Ty
Defpovapiov (Long Term Average) g 15¢etiag 2001 - 2015 oty Osooalio.

Zuykpion Tipwv NDVI Tou ®eBpouapiou 2020 pe Tov avtioTolXo péco 6po
TIiHWV PeRpouapiou (Long Term Average) Tng 15eTiag 2001 - 2015 oTn OeoocaAia.

NDVI ®¢Bpoudpiog 2020
(Méon mipn)

0510 20 30 40
O XA ETPa

NDVI ®eBpoudpiog 2001 - 2015
(Méon Tipn - Long Term Average)

0510 20 30 40
O —— X\ IOUETPa

Ymépvnpa I 005-02 [ o6-065

Evpocg Tipwv Acikry [ 02-035 [ Jos-055 [l 065-0.75
BAdGotnong NDVI [ 035-045 [ Joss-06 [l 075-0.85

I 0s5-0.98
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A.1.5 Xoykpion tiucdv NDVI tov Moptiov 2020 ue tov avtiotoiyo uéco opo tiumv Moptiov
(Long Term Average) s 15etiag 2001 - 2015 oty Osooolio.

ZUykpion TiHwWv NDVI Tou Maptiou 2020 pe Tov avTtioToiXo péco 6po
TiHwv Mapriou (Long Term Average) Tng 15etiag 2001 - 2015 otn Oecoalia.

NDVI Mdprtiog 2020
(Méon mipn)

0510 20 30 40
O —— X\ IOpETpa

NDVI Mdptiog 2001 - 2015
(Méon Tipn - Long Term Average)

0510 20 30 40
RO X AOpETPa

Ymopvnua I o05-02 [[Jos4s5-05 [[os-oes |l o85-0.98

Eupog Tipwv Acikrn [ 02-035 [ Jos-055 [l 065-0.75
BAdotnong NDVI [ 035-045 [ Jos5-06 [l 0.75-0.85
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Andotolog Ocp. Toaxvaxng [Mapatnpnon Parvopévov Enpaciog
A.1.6 Xoyrpion tiucwov NDVI tov Arpitiov 2020 ue tov avtiotoryo uéoo opo tiumv Ampiiiov
(Long Term Average) g 15¢etiog 2001 - 2015 ot Ocooalioa.

Z0ykpion TIHWV NDVI Tou AtrpiAiou 2020 pe Tov avTtioToixo péco 6po
TiHwv AtrpiAiou (Long Term Average) Tng 15¢tiag 2001 - 2015 otn Oeocoalia.

NDVI AmrpiAiog 2020
(Méon mipn)

0510 20 30 40
R XA IOPETPa

NDVI AtmrpiAiog 2001 - 2015
(Méon Tipn - Long Term Average)

0510 20 30 40
XIAibpeTpa

[o6-065 |l 085-0.98
Bl o65-075
B o.75-0.85

Ymwépvnua I o05-02

Eupocg Tipwv Asikry [ 02-035 [ ]05-055
BAdotnong NDVI [ 035-045 [ ]055-06
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Andotolog Ocp. Toaxvaxng [Mapatnpnon Parvopévov Enpaciog
A.1.7 Zoyrpion tucdyv NDVI tov Maiov 2020 ue tov avtiotoryo uéco opo tyuwmv Maiov (Long
Term Average) s 15¢tiag 2001 - 2015 oty Ocooolio.

Zuykpion TIpwv NDVI Tou Mdiou 2020 pe Tov avtioTolXo péco 6po
TIHWV Mdiou (Long Term Average) Tng 15etiag 2001 - 2015 otn OccoaAlia.

NDVI Mdiog 2020
(Méon Tipn)

0510 20 30 40
OO X AIOPETPa

NDVI Mdiog 2001 - 2015
(Méon Tipn - Long Term Average)

0510 20 30 40 . i e
O —— X\ O TP B

Ymwépvnua B o005-02
EUpog Tipwv Aciktn [ 02-035 [ ]05-055
BAdotnong NDVI [ 035-045 [ | 055-06
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Andotolog Ocp. Toaxvaxng [Mapatnpnon Parvopévov Enpaciog
A. 1.8 Xvykpion tyucdv NDVI tov lovviov 2020 ue tov avtiotoryo uéco opo tiuwv lovviov (Long
Term Average) s 15¢tiag 2001 - 2015 oty Ocooolio.

Zuykpion TiHwv NDVI Tou louviou 2020 pe Tov avTioToiXo péco 6po
TIHwWV louviou (Long Term Average) Tng 15¢tiag 2001 - 2015 ot Osooalia.

NDVI lo0Uviog 2020
(Méon TipR)

0510 20 30 40
R XIAIOPETpa

NDVI loUviog 2001 - 2015
(Méon mipn - Long Term Average)

0510 20 30 40
[ = = e DONGIVER(T

[ os6-065
B o065-0.75
B o7s-085

Ymopuvnua B o.05-02 I 0s5-098
EUpog Tipwv Acikry [ 02-035 [ ]05-055

BAGotnong NDVI [ 035-045 [ ]055-06
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Andotolog Ocp. Toaxvaxng [Mapatnpnon Parvopévov Enpaciog
A. 1.9 Xvykpion tyucdv NDVI tov Tovdiov 2020 ue tov avtiotoryo puéoo opo tuamv lovdiov (Long
Term Average) s 15¢tiag 2001 - 2015 oty Ocooolio.

ZO0ykpion TIHWV NDVI Tou louAiou 2020 pe Tov avTtioToixo péco 6po
TIHWV louAiou (Long Term Average) Tng 15¢tiag 2001 - 2015 otn OeoocaAia.

NDVI loUAiog 2020
(Méon mipn)

0510 20 30 40
O XIAIOETPa

NDVI loUAiog 2001 - 2015
(Méon Tipn - Long Term Average)

0510 20 30 40
R X AIOPETPa

Ymwépvnua I ©05-02 [ oe-065 |l o85-0.98
Eopog Tipwv Asikry [ 02-035 [ Jos5-055 [l 065-0.75
BAdotnong NDVI - [ 035-045 [ Joss5-06 [l 075-0585
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Andotolog Ocp. Toaxvaxng [Mapatnpnon Parvopévov Enpaciog
A.1.10 Xbykpion tiuwv NDVI tov Avyovarov 2020 pe tov oviioroiyo péco 0po TV
Avyodarov (Long Term Average) g 15¢etiag 2001 - 2015 oty Ocooalio.

Zuykpion TiHwVv NDVI Tou AuyoUoTou 2020 pe Tov avTioTolxo péco 6po
TIHWV AuyouoTou (Long Term Average) Tng 15etiag 2001 - 2015 otn Oecoalia.

NDVI AUyouoTog 2020
(Méon mipn)

0510 20 30 40
O X AIOPETpa

NDVI AuyouoTog 2001 - 2015
(Méon Tipn - Long Term Average)

0510 20 30 40
O X AIOPETpa

Ymwopvnpa Bl oos-02 [o4s-05 [os-065

Eupoc Tipwv Aciktn [ 02-035 [ Jos-055 [l 065-0.75
BAdotnong NDVI [ 035-045 [ Jos5-06 [l 0.75-0.85
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Amnodotorog Ogpt. Toakvhxng [Mopatpnon Porvopévov Enpoaciog
A.1.11 Xoyrpion tucdv NDVI tov Xemreufpiov 2020 ue tov oviiotoiyo péso 0po Ty
2emreuppiov (Long Term Average) s 15etiag 2001 - 2015 oty Ocooalio.

ZO0ykpion Tipwv NDVI Tou ZemrrepBpiou 2020 pe Tov avrioToixo péco 6po
TIHWV ZemrTeuBpiov (Long Term Average) Tng 15¢tiag 2001 - 2015 otn OeoocaAia.

NDVI ZemrréuBpiog 2020
(Méon mipn)

0510 20 30 40
O XA\IOPETpa

NDVI ZemrtéuBpiog 2001 - 2015
(Méon Tipn - Long Term Average)

0510 20 30 40
O X AIOPETpa

[ 0s-065
B 0s5-0.75
I 0.75-0.85

Ymopuvnua I o.05-02 I 085-098
EUpog Tipwv Asgiktn Bl 02-035

BAGotnong NDVI [l 035-045 [ Jo0s55-06
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Andotolog Ocp. Toaxvaxng [Mapatnpnon Parvopévov Enpaciog
A.1.12 Xoyxpion tucov NDVI tov Oktwppiov 2020 ue tov avtiotoryo KéGo opo Ty
Oxtwppiov (Long Term Average) tns 15etiag 2001 - 2015 oty Ocooolio.

ZU0ykpion Tigwv NDVI Tou OkTwRpiou 2020 pe Tov avTioTolxo péco 6po
TiHwV OkTwRpiou (Long Term Average) Tng 15¢Tiag 2001 - 2015 oTn OsooaAia.

NDVI OkTtwBpiog 2020
(Méon mipn)

0510 20 30 40
[ = P ONGIVA

NDVI OkTwBpiog 2001 - 2015
(Méon Tipn - Long Term Average)

0510 20 30 40
[ = = meem D ONGIVA(T :

Ymwopvnua B o05-02 [[Jos4s-05 [ os-o65 [l 085-0.98
Eopog Tipwv Acikty [ 02-035 [ Jos-o55 [l 065-0.75
BAdotnong NDVI [ 035-045 [ Jos5-06 [l 0.75-0.85
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Amnodotorog Ogpt. Toakvhxng [Mopatpnon Porvopévov Enpoaciog
A.1.13 Xbykpion tiucdv NDVI tov Noegufpiov 2020 ue tov aviiotoiyo uéoco 0po Ty
Noeuppiov (Long Term Average) tyg 15¢etiog 2001 - 2015 oty Ocooalia.

Z0ykpion Tipwv NDVI Tou NoguBpiou 2020 pe Tov avTioToixo péco 6po
TiHwv NoguBpiou (Long Term Average) Tng 15etiag 2001 - 2015 o1n OecoaAia.

NDVI NoéuBpiog 2020
(Méon mipn)

0510 20 30 40
o —— X \IOETPa

NDVI NoéuBpiog 2001 - 2015
(Méon mign - Long Term Average)

0510 20 30 40
R —— X\IOPETPO

Ymoépvnua B oos-02 [[]o45-05

EUpog Tipwv Acikrn [ 02-035 [ Jo5-055
BAdotnong NDVI [ 035-045 [ Jos5-06

[ o6-065 | 085-0.98
B 065-0.75
I 0.75-0585
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Amnodotorog Ogpt. Toakvhxng [Mopatpnon Porvopévov Enpoaciog
A.1.14 Xoyxpion tuwv NDVI tov Aexeufpiov 2020 ue tov ovtioroiyo puéco opo Ty
Aexeuppiov (Long Term Average) tng 15¢tiog 2001 - 2015 oty Ocooolio.

Zuykpion TiHWV NDVI Tou AekepBpiou 2020 pe Tov avtioTolxo Héoo 6po
TIHwV AekepBpiou (Long Term Average) Tng 15etiag 2001 - 2015 otn Oeooalia.

NDVI AeképBpiog 2020
(Méon Tipr)

0510 20 30 40
O XAIOPETpa

NDVI AsképBpiog 2001 - 2015
(Méon miun - Long Term Average)

0510 20 30 40
R XAIOETPa

Ymoépvnpa B oos-02 [ Josas-o5 [ os-065

Eopog Tipwv Acikrn [ 02-035 [ Jos-055 [l 065-075
BAdotnong NDVI - [ 035-045 [ Jos5-06 [l 0.75-0.85

I 0s5-0.98
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Amootohog Oep. Toakvakng [Tapatnpnon @arvopévov Enpaciog

ITAPAPTHMA B

B.1 Bpoyémrtwon otn Ocoooria — Xvykprtikn XopToypooikn ATeikovion

[TpaypatomomOnie cOykpion g pEong TUNG Tov £Tovg 2020 e ToV avTioTo 0 TG0 LECO
opo ¢ 15etiag 2001 — 2015 aAAd ko ) avtiotoym unviaio cbykpiorn. Aniadn cbykpion
TOV KAOe pva Tov £T0Vg avaPOPAS LE TOV aVTIoTOLX0 HEGO OPO TOL 1010V PNva Yo TNV

dekamevraetio 2001 — 2015. H avdivon avty 001 ynce v onpiovpyio ToV Topokdto:

» Tlocootioio kot TOGOTIKY dtopopd péong Ppoyxdmtmong tov €tovg 2020 pe v
avtiotoyyn péon tun g dekamevtoetiog 2001 — 2015. H dwpopd ameikovileton
TOGOOTION0 0TO TPAOTO raster tov yaptn aAld Kot TocoTikd oto devtepo raster (1
Cevyog yoptwv — B.1.1), kaBd¢ kot oto didypappa 1.5.

»  XOyKkplon vyovug Bpoyxdntmong tov ekdotote ppva tov £Tovg 2020 pe v avtiotoym
péon tun g dekaneviaetiog 2001 — 2015 ot Ogocario (12 Cevyn yaptov B.1.2
¢wc B.1.13)

99



Amootohog Oep. Toakvakng [Tapatnpnon @arvopévov Enpaciog

B.1.1 Xilioatd, Bpoyomrwong Ocaoaliog - Aiopopd. uéons Bpoyorrwong tov étovg 2020 ue
70V avtioroiyo uéoo ¢ 15etiac 2001 — 2015

MocooTiaia Ala@opd XIANIOGTWY BPOXAS XiIAlooTd Bpoxomrtwong Oeooaliag
[} Alag@opd péong Bpoxomtwong Tou £éToug
2020 pe Tov avTioTolxo péco Tng 15¢tiag
2001 - 2015

YNMOMNHMA

Precipitation Anomaly 2020

MocooTiaia Siagopa BPOXOTTTWONG
1 oxéon pe To M.O. 15¢Tiag
|

B 522 - 70%
= [ 70.01% - 76%
- [ 76.01%-86%
[ J86,1%-95%
L e [ ]9501%-100%
[ 100,01% - 110%
I 110,01% - 120%

Precipitation Anomaly 2020

MoooTikn diagopd XIAlooTwV Bpoxng
ot oxéon pe 1o M.O. 15¢eTiag

- -43mm £wg -35mm

- -34,9mm £wg -25mm

Moootikn Alagopd XIAIooTWV Bpoxnig
A

:] -24,9mm £wg -15mm
:] -14,9mm £éwg -5mm
. m ol |: -4,.9mm £wg Omm
N .. T - Omm éwg Tmm
A - 1,1mm éwg 2mm

Awgypappa 1.5: Xthootd Bpoydntwong ®sccariog - Alagpopd péong Bpoyomtmong tov étovg 2020
ue tov avtiotolyo uéco g 15etiag 2001 — 2015

Z0ykplon Y oug Bpoxng tou £toug 2020 ko TnG 15etiag
2001 - 2015 otn Osococalia

2020 2001-2015
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Amnodotorog Ogpt. Toakvhxng [Mopatpnon Porvopévov Enpoaciog
B. 1.2 Xbyrpion vyoug Ppoyortwans lavovapiov 2020 ue tov avtiotoiyo uéco opo lavovapion
¢ 15¢etiog 2001 - 2015 on Ocooalio.

20ykpion Uyoug BpoxomTwong lavouapiou 2020 pe Tov avTtioToixo péco 6po
lavouapiou Tng 15¢Tiag 2001 - 2015 oTn OeoocaAia.

“Yyog Bpoxng
lavouapiou 2020

A

0510 20 30 40
O X\ OPETPa

“Yyog Bpoxng lavouapiou 2001 - 2015
(Méon Tipn )

0510 20 30 40
O X AIOUETPa

Ymwépvnua Bls-6mm [ Jeo-somm [ ]145-170mm [ 220 - 236 mm
_ Eupog Tipwv B 6-35mm [ |90-115mm [ 170- 195 mm
Ywoug Bpoxnc (MM) 55 6omm [ 15 - 145 mm [ 195 - 220 mm
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Amnodotorog Ogpt. Toakvhxng [Mopatpnon Porvopévov Enpoaciog

B.1.3 Xvykpion vwovg Ppoyomrwons Pefpovapiov 2020 ue tov aviiotoryo péco Opo
Defpovapiov g 15etioc 2001 - 2015 oty Osooalio.

Z0ykpion Uyoug Bpoxomtwong PeBpouvapiou 2020 pe Tov avrioTolxo péco 6po
®DeRpouapiou TnG 15eTiag 2001 - 2015 oTn Oeooalia.

"Yyog Bpoxiig
®DeBpouapiou 2020

A

0510 20 30 40
O XAIGPETPpa

“Yyog Bpoxiig
®eRpouapiou 2001 - 2015
(Méon Tipn )

0510 20 30 40
XiAibpeTpa

Ymépvnua Bl 6mm [ Jeo-somm [ ]145-170mm [ 220- 236 mm
_ Eupog Tipwv B s-35mm [ ]90-115mm [ 170-195mm
Ywoug Bpoxnc (MM) o 55 6omm [ 115- 145 mm [ 195 - 220 mm
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Amnodotorog Ogpt. Toakvhxng [Moapatpnon @avopévov Enpaciog

B.1.4 Xoyrpion dwouvg Ppoyortwaons Maptiov 2020 e tov avtiotoiyo uéso opo Moptiov tng
15¢etiog 2001 - 2015 oty Ogooalio.

ZU0ykpion Uyoug BpoxomTwong Maptiou 2020 pe Tov avtioTolXo péco 6po
Mapriou Tng 15¢Tiag 2001 - 2015 oTn OeooaAia.

B "Yyog Bpoxiis
MaprTiou 2020

0510 20 30 40
O —— X \IOpETPA

“Yyog Bpoxng
Maprtiou 2001 - 2015

(Méon Tiun )

N

A

0510 20 30 40
S —— X I\OpETPA

Ymouvnpa Bl 6mm [ ]eo-90mm [[0]145-170mm [ 220- 236 mm
_ EOpog Tipwv B 6-35mm [ |90-115mm [H 170- 195 mm
Yyoug BpoxAc (MM) me 3 gomm [ 115- 145 mm [ 195 - 220 mm
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Amnodotorog Ogpt. Toakvhxng [Moapatpnon @avopévov Enpaciog

B.1.5 Xoykpion dywoug Ppoydmtwaeng Ampiliov 2020 e tov avtiororyo uéco opo Ampiliov tng
15¢etiog 2001 - 2015 oty Ogooalio.

20ykpion Uyoug BpoxomTwong AtrpiAiou 2020 pe Tov avTioTolXo Héoo 6po
ATtrpiAiou Tng 15¢€Tiag 2001 - 2015 oTn Osooalia.

“Yyog Bpoxng
ATtrpiAiou 2020

N

A

0510 20 30 40
e — XIAIGLETPO

“Yyog Bpoxng
ATtrpiAiou 2001 - 2015
(Méon Tipry )

0510 20 30 40
O XI\OLETPA

Ymwopvnpa s -6mm [ Je0-90mm [ ]145-170mm [ 220- 236 mm
_ Edpog Tipwv B 6-35mm [ ]90-115mm [I] 170- 195 mm
Yyoug Bpoxrig (mm) I ss-60mm [ | 115-145mm [J 195 - 220 mm
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Amnodotorog Ogpt. Toakvhxng [Moapatpnon @avopévov Enpaciog
B.1.6 Xbykpion dwovg Ppoyomrwons Maiov 2020 ue tov aviiotoiyo uéoo opo Maiov g
15¢tiog 2001 - 2015 oty Ocooalio.

ZUyKpion Uyoug BpoxomTwong Maiou 2020 pe Tov avrioToixo péco 6po
Maiou Tng 15¢Tiag 2001 - 2015 oTn Oecoalia.

“Yyog Bpoxng
Maiou 2020

A

0510 20 30 40
O X\IOPETpa

“Yyog Bpoxng
Maiiou 2001 - 2015
(Méon Tiun )

A

0510 20 30 40
O XAIOETPa

Ywéuvnua B 6mm [ Jeo-9omm [ ] 145-170mm [ 220- 236 mm
_ Edpog Tipwv B 6-35mm [ ]90-115mm [0 170- 195 mm
Ywoug Bpoxnic (MM) e o5 6omm [ 115 - 145 mm [ 195 - 220 mm
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Amnodotorog Ogpt. Toakvhxng [Mopatpnon Porvopévov Enpoaciog

B.1.7 X0yrpion dyouvg ppoyontwong lovviov 2020 ue tov avtiotoryo uéoo dpo lovviov tng
15¢etiog 2001 - 2015 oty Ogooalio.

ZUykpion Uyoug BpoxomTwong louviou 2020 pe Tov avTioToixo péco 6po
louviou Tng 15¢Tiag 2001 - 2015 oTn Osooalia.

“Yyog Bpoxng
louviou 2020

A

0510 20 30 40
O X\ PETPa

“Yyog Bpoxng
louviou 2001 - 2015
(Méon Tiun )

A

0510 20 30 40
O XAOPETpa

Ymwoépvnua Blc-6mm [ Jeo-90mm [ ]145-170mm [ 220- 236 mm
_ Ebpog Tipwv B 6-35mm [ ]90-115mm [ 170- 195 mm
Yyoug Bpoxng (mm) [ 3s5-60mm [ ] 115-145mm [J 195 - 220 mm
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Amnodotorog Ogpt. Toakvhxng [Mopatpnon Porvopévov Enpoaciog

B.1.8 Xdyxpion dyouvg ppoyomrwong loviiov 2020 ue tov aviiotoiyo péso opo loviiov g
15¢etiog 2001 - 2015 oty Ogooalio.

ZUyKkpion Uyoug BpoxomTwong louAiou 2020 pe Tov avtioTolXo péoo 6po
louAiou Tng 15¢eTiag 2001 - 2015 oTn Oeooalia.

“Yyog Bpoxng
louAiou 2020

A

0510 20 30 40
e X \IOpETpa

“Yyog Bpoxng
louAiou 2001 - 2015
(Méon Tipry )

A

0510 20 30 40
O XAIOPETpa

Ymépvnua Bls-6mm [ Jeo-90omm [ ]145-170mm [ 220- 236 mm
_ Edpog Tipwv B s-35mm [ |90-115mm [ 170-195mm
Yyoug BpoxAs (MM) w35 comm  [_J 115- 145 mm [ 195 - 220 mm
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Amnodotorog Ogpt. Toakvhxng [Mopatpnon Porvopévov Enpoaciog

B.1.9 Xdyrpion vyouvg ppoyortwans Avyodarov 2020 ue tov avtiotoryo uéco opo Avyovarov
¢ 15¢tiog 2001 - 2015 oy Ocooalia.

ZUyKpion Uyoug BpoxotmrTwong AuyouoTou 2020 pe Tov avTioTolXo Héogo 6po
AuyouUoTou Tng 15¢Tiag 2001 - 2015 oTn Osooalia.

-l "Yyog Bpoxiig
AuyoUoTou 2020

0510 20 30 40
R XA PETPa

“Yyog Bpoxnig
AuyouoTou 2001 - 2015
(Méon Tipny )

A

0510 20 30 40
R XAIOETPa

Ymwouvnua Blc-6mm [ Jeo-9omm [ ] 145-170mm [ 220 - 236 mm
__ Eupog Tipwv B 6-35mm [ |90-115mm [ 170- 195 mm
Yyoug Bpoxrg (mm) I ss-60mm [ | 115- 145 mm [J 195 - 220 mm
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Amnodotorog Ogpt. Toakvhxng [Mopatpnon Porvopévov Enpoaciog

B.1.10 Xbyxpion dwovg Ppoyomrwons Zemteufpiov 2020 upe tov avtictoiyo pécso Opo
2emreufpiov g 15etiag 2001 - 2015 oty Ocooolio.

ZUyKpion Uyoug BpoxomTwong XemTeuppiov 2020 pe Tov avrioToixo péco 6po
XemrepBpiou TnG 15eTiag 2001 - 2015 oTn Oeoocalia.

"Yyog Bpoxng
TemrTepBpiov 2020

A

0510 20 30 40
[ = = e PONGIVEAO]

"Yyog Bpoxng
TemrTepBpiou 2001 - 2015
(Méon Tigr )

A

0510 20 30 40
O X AIOETPa

Ymwépvnua Bls-6mm [ Jeo-9omm [ ]145-170mm [ 220- 236 mm
_ Elpog Tipav B 6-35mm [ ]90-115mm [ 170 - 195 mm
Yyoug Bpoxrig (mm) [ 3s-6omm [ ] 115-145mm [ 195 - 220 mm
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Amnodotorog Ogpt. Toakvhxng [Moapatpnon @avopévov Enpaciog

B.1.11 Zbdykpion dwovg ppoyontwons Oktwpfpiov 2020 ue tov avtictoiyo uéco opo
Oxtwppiov s 15etiag 2001 - 2015 oty Ocooolio.

ZUykpion Uyoug BpoxomTwong OkTwRpiou 2020 pe Tov avTioTolXo péco 6po
OkTwRpiou TG 15eTiag 2001 - 2015 oTn OeoocaAia.

“Yyog Bpoxng
OkTwRpiou 2020

0510 20 30 40
O XI\OPETPa

“Yyog Bpoxrig
OkTwRpiou 2001 - 2015
(Méon Tipn )

N

A

0510 20 30 40 =
O XIA\IOPETpa

Ymwopvnpa B -omm [ Jeo-90mm [ ]145-170mm [ 220-236 mm
EUpog Tipwv B 6-35mm [ ]90-115mm [ 170- 195 mm
“Vipoug Bpoyiic imm) P 3s5-6omm [ ] 115-145mm [J 195 - 220 mm
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Amnodotorog Ogpt. Toakvhxng [Mopatpnon Porvopévov Enpoaciog

B.1.12 X0yxpion vyoug ppoyontwons Nogufpiov 2020 ue tov avtiororyo péco opo Nogufpiov
¢ 15¢tiog 2001 - 2015 oy Ocooalia.

ZUyKplion Uyoug BpoxomTwong NospBpiou 2020 pe Tov avrioToixo péco 6po
NoguBpiou Tng 15¢Tiag 2001 - 2015 oTn Oecoalia.

“Yyog Bpoxrig
NosguBpiouv 2020

A

0510 20 30 40
O X AOpETpa

“Yyog Bpoxng
NoguBpiouv 2001 - 2015
(Méon Tipry )

N

A

0510 20 30 40
O X AIOETpa

Ymwépvnua Bls-6mm [ Jeo-90mm [ ] 145-170mm [ 220 - 236 mm
__ EUpog Tipwv B s-35mm [ |90-115mm [ 170- 195 mm
Yyoug Bpoxng (mm) I ss-60mm [ | 115-145mm [J 195 - 220 mm
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Amnodotorog Ogpt. Toakvhxng [Mopatpnon Porvopévov Enpoaciog

B.1.13 Xbykpion dwovg Ppoyomtwans Aekeupfpiov 2020 ue tov oviiotoiyo péso opo
Aexeuppiov g 15etiag 2001 - 2015 oty Ocooolio.

ZUyKpion Uyoug BpoxomrTwong Askeuppiou 2020 pe Tov avrioTolxo péco 6po
AekepBpiou Tng 15¢eTiag 2001 - 2015 ot OeooaAia.

“Yyog Bpoxrig
AekeuBpiou 2020
}N\
N
0510 20 30 40
BN X AIOPETpa
“Yyog Bpoxng
AekepBpiou 2001 - 2015
(Méon Tipny )

N

A

0510 20 30 40
O XIA\OETpa

Ymwopvnua Bls-6mm [ Jeo-9omm [ ]145-170mm [ 220- 236 mm
_ Edpog Tipwv B 6-35mm [ ]90-115mm [I0 170- 195 mm
Yyoug Bpoxrig (mm) B ss-60mm [ ] 115- 145 mm [IE 195- 220 mm
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Amootohog Oep. Toakvakng

ITAPAPTHMA T

[Tapatnpnon @arvopévov Enpaciog

o [I.1 Anoteréouaza Pearson’s correlation omd SPSS v.25

CORRELATIONS
IVARIABLES=NDVI precipitation

Correlations

14-APR-2021 19:34:45

C:\Users\APo\Google
Drive\2. TMXIIITA\50
Etoc\100
EEqunvo\Amlopotikn
Drought
monitoring\KepdAaia
Authopotikn\EYEXETI
>H
SPSS\pearsons_droughta
nd_climatology.sav
DataSet1

<none>

<none>

<none>

User-defined missing

values are treated as

Notes
Output Created
Comments
Input Data
Active Dataset
Filter
Weight
Split File
N of Rows in Working20
Data File
Missing ValueDefinition of Missing
Handling
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Cases Used Statistics for each pair of
variables are based on all
the cases with valid data
for that pair.

Syntax CORRELATIONS
/NVARIABLES=NDVI
precipitation
/PRINT=TWOTAIL
NOSIG
IMISSING=PAIRWISE.

Resources Processor Time 00:00:00,02

Elapsed Time 00:00:00,05

Correlations

NDVI precipitation

*

NDVI Pearson Correlation 1 497
Sig. (2-tailed) .026
N 20 20
precipitation Pearson Correlation .497" 1
Sig. (2-tailed) .026
N 20 20

*, Correlation is significant at the 0.05 level (2-tailed).

CORRELATIONS
/VARIABLES=NDVI LST

Correlations

Notes
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Output Created 14-APR-2021 19:35:12

Comments

Input Data C:\Users\APo\Google
Drive\2. TMXIIITA\50
Etoc\100
EEqunvo\Amlwpotikn
Drought
monitoring\KepdAaio
Amhopatikn\EYZXETI
>H
SPSS\pearsons_droughta
nd_climatology.sav

Active Dataset DataSet1

Filter <none>

Weight <none>

Split File <none>

N of Rows in Working20

Data File
Missing ValueDefinition of Missing  User-defined missing
Handling values are treated as

missing.
Cases Used Statistics for each pair of

variables are based on all
the cases with valid data

for that pair.
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Syntax CORRELATIONS
/VARIABLES=NDVI
LST
/PRINT=TWOTAIL
NOSIG
IMISSING=PAIRWISE.
Resources Processor Time 00:00:00,00
Elapsed Time 00:00:00,01
Correlations
NDVI LST
NDVI Pearson Correlation 1 -.380
Sig. (2-tailed) .098
N 20 20
LST Pearson Correlation -.380 1
Sig. (2-tailed) .098
N 20 20
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