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1. IZTOPIKH ANAAPOMH DOAINOMENQN  =HPAZIAZ-
AEIWYAPIAZ, H AIAXEIPIZH TOYZ KAI Ol ENINTQZEIZ 2TO
OIKONOMIKO, NEPIBAAAONTIKO KAI KOINQNIKO EMIMNEAO

1.1 Ewaywyn

H peAétn «Katdption Ixedlov Spdong ywa thv Avtipetwrion Znpaociag - Aswpudplag
otnv MNepipepela KpATNe» avatédnke e thv umoypadn TNS OXETIKNS cUMBACNE OTLG
11/9/2019. H ouvoAlkA XpoVikKA SldpKela ekmévnong TN HeAETNg/Epyou slval 14
HAVES artd thv urtoypadh the cUBAoNC Kal To £pyo xwpiletal o tpla otdda (maketa
EPYOCLWV) TIOU KOAUTTOUV TPELC TtePLOSoug  Kal KataAfyouv ot 3 mapadotéa
avtiotowa.

Tou teUyouc autoU €xsL mponynBel N uTToBoAn Kal n £ykplon the ZUVTopng TEXVIKAC
‘EkBeong otnv orola amotunwOnkav N peBoSoAoyiKA MpocéyyLon, o oXeSLaopOC Kal
0 TPOTOC UAomolnong Tou £pyou, Ta SLaBEoLua HECA Kol avEpwITtVOL TTOPOL, KAl TO
XPOVOSIAYPAUKO TWV EPYACLWV TOU £PYOU.

H peBobdoloyikn rmpocéyyilon avadépetal os 5 Baocikd BAMATA wg akoAoLOwWC.

1. ApxWK&, n meploxf MeEAETNG xwplletal os opAdeC UMOAEKAVWY OTTOPPONS
TIPOKELWEVOU va eTtiteuxBel avdAuon og mio AsmTopeph XWpPLKNA KAILaKa og
oUYKpLON ME TIC AEKAVEC AMOPPONG TOTAMOU, OMwe aUTEG €xouv Kaboplotel
otnv 1" AvaBswpnon tou Zxedlou Alaxsiplong Askavwv Amoppong YoatikoU
Awapepiopartog KprAtng (EL 1339, EL 1340, EL 1341). Znustwvetatl ot ot ouadec
TwVv UmoAekavwy amoppon¢ ouvdiauoppwinkav kat eravokadopioGnkoy
UETA QTTO ELMTEPIOTATWUEVN TIPOTACH THC OLUXSUC UEAETNC KATA T SIAPKELX
TOoU MpwWToU oTtadlou EKTTOVNONC TNG UEAETNC.

2. Me Bdon tn 61efobikn ubpoAoyik avdAuch KABs opdAdag UTTOASKAVWY
amoppong, Ba umoloylotolv vyia K&Bs mpoodopn xpovikn Slapkela
Kat@AAnAot Seikteg ektipnong thg €npaciag ya to cUVOAO TwV E€TWV TOU
otoplkoV Selypatog. EmutpdoBeta, Aappdvovrtac umodn tig UPLOTAUEVES
OAAQ KAl TG HEAAOVTIKEC avdyKeg otg vepd yla TIC Slddopeg XPAOELS, UE
KatdAAnAa epyalieia Ba alodoynBolv oL ouvBnkeg Astpudplag Kal oL GXETIKES
EMUTTWOELS AVA OASA UMTOAEKAVWY OE AVAAOYEC XPOVLKES KALHUOKEG.

3. Q¢ mpog 1o olothua mapakoAouBnong Ba Stapopdwdel avalutikd oxédlo
mou Ba mephapPdvel toug otaBpolg mou Ba emheyolv, TIC Sadikaocieg



avaAuong, ta Kpenpla afloAdynong tou Kivdlvou Enpaciag kot Aswpudplog
KaBwg Kat toug dopeic mouv Ba emwLLloToLV TO £pyO QUTO.

4, Me Bdon tnv cuvoALkn avdAiuch ou Ba mpaypatornownBel kat to udLoTApevo
Beopkd mAaiolo Ba umdpéel ocuvoAlkn mpdtaon vy touc ¢opeig mov Ba
avaAdBouv enelpnoakn §pdcn avd opdda USPOAOYLKWY UTTIOAEKAVWV.

5. TéAog, o avadoxog Ba cuvtdalel TeUXOC AvaAUTIKWY odnylwy yla Kabe kUpLo
dopea Slaxeipong vdATIKWY TOPWY, yld TV avdAnyn EemEPNOLOKAS
Spaonc.

Z0udwva pe To xpovodidypappa the Z0vtopng Texvikng EkBeang mou eykpiBnke amd
toug smiPBAgnovieg, o avadoxoc og 5 pAveg amd thv umoypadn the cUMBaong,
urntoxpeoutal va uroBdAsL othv AleuBlvouca Yrinpeoia to 1° Mapadotéo oto omoio
CUUTTUKVWVOVTOL TA QITOTEAECHOTA TWY EPYOACIWY TG MEAETNTIKAG OHASAS yid TIG
TIPWTEC 6 Spdoelg/epyacisc Tou £pyou Mou avaAUTIKA avadEpovTal apaKATW.

To rapodv telxoc amoteAel to 1° Mapadotéo Tou Epyou mou UMOPBAAAsTAL armd Tov
Avdadoxo sunpdBecpa otn AleuBlvouoa Yrtnpeoia yia Eykplon.

OL gpyaocieg mou kaAUmtovtal amnd to 1° Mapadotéo kat avadépovtal oto TEUX0G TwV
Texvikwyv AsSopévwy Tou €pyou slval CUVOTTTIKA ol akOAoUBEC:

1. lotopikn avadpopn pavopévwy Enpaciac-Astpudpiag, n Swaxelplon toug Kat
OL EMUTTWOELS OTO OLKOVOULKO, TIEPLBAAAOVTIKO KOl KOWVWVLIKO gmtinedo.
2. MpoBAePn tne INTnong os vepod yia Stadopeg XpAoeLg HéxpL to 2021 yia KaOs
OMASa UTTOAEKAVWV.
3. Kataypadn tou .ooluyiou kaBe udatikol cuCTAUATOG (UTTOYELOL R
gnidavelokol) kol Epyou (TapleutApeg, Alpvodeéapevég, medla yewtphoswy
KATT).
4, Arnotinwon Twv oXEoswy INTNoNg Kot SLaBeatpdTNTAC USATIKWY TOPWV yLa
K&Bg opdda UrtoAsKavwY
5. AvaAuon kal kaBoplopog davopévwy Enpaociag katl Aswpudplag pe tn xpnon
KATAAANAWY SELKTWV.
6. Zxeblaouodg Siktuou nmapakoAouBbnong tng Enpaciag pe Baon tTnv UNapyxouoa
urtoSoun.
ZNUELWVETAL OTL 0TO XpovoSidypappa Sev meplhapBdvovtal xpovol UAOTIONONG TwVY
arartoUpevwy gvepyelwy (.. eykploswv) amd tv AleuBivouoca Yrinpeoia. ZUVeEnwe
o avddoyxoc umoxpeoUTal va UTtoBdAstL to Seltepo mapadotéo 4 HAVEG META ThY
urtoBoAr tou 1° napadotéou SnAadh ot 4/6/2020.



1.2 Opada peAétng

H opdda mou cuykpotnNOnKe yia thv eKkmovnon the mapoloas HeAETNG amoteAsital
oo TOUC TIOLPAKATW ETILOTHUOVECG:

» Tewpylog K6A\LAg Ayp. & Ton. Mnyavikog EMIM, MSc Modena & Reggio Emilia

» BaoiAnc¢ Toakipng Ayp. & Tonoypadog Mnyavikog EMIM, MSc Imperial College London
» Zdppac Mapitong FewAdyog, PhD

» Tewpylog KoPravtng  TewAodyog, Ayp. & Tom. Mnyx. EMI, MSc, Yroy. Atddaktwp EMIM

» BaoiAng MméAAog MoAtikog Mnxavikég, PhD

» lwadvvnc Kouptng Ayp. & Tornoypadoc¢ Mnyavikoc EMI, MSc EMI

» Mavaywtng Toakipng OwkovopoAdyog, MBA, MSc EMI

Thv opdda HeA€TnG UTTOOTAPLEAY ETLOTNUOVLIKA OL:
I Toakipng, Opotipog Kadnyntrig EMN
X. BayyéAng, PhD, EEAIT EMIT

A. Tiykag, PhD

1.3 lotopwkn avadpopr patvopévwy {npaciag-Asipudpiag

H mpwtn gpyacia tou 1% Mapadotéou tou £pyou avadEpstal otnv LOTOPLKN
avadpopun odalvopsvwy Enpaciag kalt Aswpudplag mou gmAnéav thv Kpntn oto
A PEAOOV KAL OTLS EMUTTWOELS OTO OLKOVOLLKO, TIEPLBAAAOVTIKO KAl KOWWWVLIKS gTtinedo.

H avadpopn otg otoplkd yeyovota Enpaciag kal Aswpudplag €xel okomd va
npoosyyioel T avtiotoleg cUVONKES Kal va EKTUACEL TIC CUVETELEC QUTWV TWV
veyovotwy. Mua tétola avadpopn €xel BePfaiwg peydio evliladépov oxL pévo and tv
TMAEUPA TWV USATIKWY TIOpWY AR KOl Amd LOTOPLKA, OLKOVOMLKA KOl KOWWVLKA
okord. Opwce pa og Babog avaAuon auvtwy Twv ocuvOnkwy Ba amattovos Slevpuvaon
TOU OVTIKEWWEVOU TNG HeAétng o rmedla GAAwv  eBLKOTATWY (lotopLkwy,
KOWWVIOAOY WY, OLKOVOUOAOYWY, TIOALTIKWY EMLOTAMOVWY K.A.) yEYOVOC TToU ekdeUYEL
TOU OTOXOU KL TNES QITOTEAECHUATIKOTNTAC TOU £pyou autoU.

Ma tnv WOTopLKA avadpopn N opdda HEAETNG TOU €pyou HE Th XpAon evog s0poug
tNYwv Kol epyaAsiwv evtomios pLo oslpd stwv pe Suopeveic ouvBnkeg Enpaociag Kot
gAAELHATLIKWY cUVBNKWVY vepoU og ieploxEC TN KpAtne Tig teAeutaleg Sekaetieg mou
UTTAPXOUV UETPAOELS TWV OXETIKWY HeyeBwv. Mg Bdon Tt mnyég ta dawvdpeva
Enpaociag pmopolv va avadépovral otnv AvatoAkni i otn Autikn KpAtn A otnv
KaAUTepn nepintwon og k&Be vopd the KpAtne.

Ta ¢awodpeva mou avadépovral mo KATw slval Kuplweg yeyovota Enpaciag kat
Ayotepo AsPubplag cUdwva Le Toug oplopoUg tou Sivovtal ota emdpeva KeddAAala
ToU TteU)0UC auToU. M'eyovodta mou odelhovtal amoKkAELIOTIKA oTthv Kakn Slaxelplon Twv



vdatikwy mMopwv Sev  meplhapBdavovtal otn Alota twv yeyovotwv énpaciag mou
akoAouBoUv. Q¢ BApa Xpovou ETAEYETAL TO £TOC KOL CUVEMWE Ol EUMEVOUCES
Enpaoisc ya oepd stwv daivovral pe ta Sladoxlkd £tn mou xapaktnpilovral wg

Enpa.

TEAog €yve mpoomdBela ta £Tn Enpaciag va xapaktnpilovtal o ox£on e Tov Babuod
Enpaolag wg «évrovn Enpacia» n «uétpla Enpaociax.

ZNUELWVETAL OTL LA TIEPLOCOTEPO eVEEAEXAG AmOTUNIWGN TwV dalvopuEvwy Enpaciag
oe Siddopeg meploxég tng Kpntng mapouoidletal oto KedpdAalo 4 autol tou Tel)Xoug
Kal oto AvaAutkko [Moapdptnua 1mou avadEpetal o SsSOUEVA CUYKEKPLUEVWY
HETEWPOAOYLKWY OTaBUwWY He T BonBsla katdAAnAwv Ssiktwv Enpaciag. Ztoug
ntivakeg tou KedaAaiov 4 xpnowporowinkav dedopéva and 10 otabuolc oto N.
NaoBiou, 30 oto N. HpakAsiov, 10 oto N. PeB0pvou kal 12 oto N. Xaviwv.

Me Bdon Tic mnyEg mou xpnotpomnotnenkayv ywa to N. AaocwBiou eiyape:

e ‘Evtoveg Enpaoieg: ta étn 89/90, 92/93, 99/00 ko 2000/01
e Méstpleg Enpaoiec: ta étn 74/75, 76/77, 82/83, 93/94 kaL 97/98

Ma to N. HpakAelou:

e ‘Evroveg Enpaoieg: ta £tn 73/74, 87/88, 88/89, 89/90, 92/93, 99/00 kat 08/09
e Métpleg Enpaoieg: 77/78, 78/79, 79/80 kat 80/81

Ma to N. PeB0pvou:

e ‘Evroveg Enpaoieg: ta £tn 82/83, 84/85, 99/00 kat 03/04
e Méetpleg Enpaoieg: 85/86, 89/90, 90/91, 91/92, 92/93, 2006/07

Mo to N. Xaviwv:

e ‘Evroveg Enpaoieg: ta £tn 73/74, 82/83, 87/88, 89/90, 90/91
e Métpleg Enpaoieg: 77/78, 93/94,94/95,97/98, 99/2000, 2001/02, 2005/06 kat
2007/08

Amé ta aparndvw otolxeia mpokUmteL 0tL n mepiodog pe ta peyaAltepa tpoAnpaTa
KOLL ETUTTWOELS artd o yeyovota Enpaaciac Atav n mepiodocg 1987- 1993 mou GUTTUTTEL
He ThV mapateTtapévn teplodo Enpaociag mou €mAnés oxedov 6An tn xwpa. Evtuna tng
EMOXAC avTAVaKAOUV TNV avadslén tou BEUATOC WE TOU TIO CHMOAVTIKOU TOTKOU
PO BANUATOC YIA TH HOLKp& AuTh Tieplodo.
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Tot HETPA QVTLETWITLONS TNE Enpaciag aUTAG the meplddou Atav otnv KatsvBuvaon
EVNUEPWONG TOU KOLWOU LE AmayopeVOoELS KATIOLWY KATAVAAWTIKWY XPHOEWY KAL ThY
EMIBOAN TEPLOPLOUWY OTNV KATOVAAWGCHN KUPLWE TWV COTIKWY KATOVOAWCEWY KoL
OAAQ KOL TWV KATAVOAWOEWV otn yvewpyla. Ta pétpa autd Aapfdvoviav yia TIG
QOTIKEC KaTtavaAwoelg amd tic AEYA 1 SAMOUG KAl yLa ThV KATavaAwaon otn yewpyla
ard thv Amokevtpwiévn Awolknon the KpAtng 1 toug avtiotoloug opyaviopoUs
avamntuéng AuTkAg Kat AvatoAlkng KpAtng.

Ta mpoAnata EAAedng vepoU avadEpovtal 6 TOAAG SNUOCLE VAT TS ETTOXNAC HE
£€apon tnv nepiodo petd to 1991/92.

EvteAwe cuvonmtikd ta mpoBARpata thv mepiodo auth avTlHeTwioOnKkay HEPLKWS
adpAVOVTAEC ONUAVTIKO OPVNTIKO OLKOVOMLKO KOl KOWWVIKO  OIOTUMWHA Yol TG
TEPLOOOTEPEC MEPLOXEC TN KpATNCE yia th mepiodo peyaAltepn tTwv 7 MeEPUTOU TWV.
Baolk katebBuvon otV AVTIUETWITION QUTWY TwV TpoBAnudtwy ATav n avopuén
TIOAAWY VEWV YEWTPNOEWY Y Thy dvénon twv SLaBECIUWY MOCOTATWY VEPOU yla
KatavdAweon. To yeyovog autd rmapd 1o Betikd Tou pdAo oto wollylo
SwaBsopdtnrag- IATnong yw karolo Sidotnpa sixe og MOAAEC TIEPUTTWOELS WC
OTTOTEAECUA. TNV UTEPAVTANCN TWV UMOVELWY USPOPOPEWV KOl OE OPLOHEVOUS
mapdktoug udpodopeic cuvéBale atnv otadlakn VGAAUUPWGCH TOUG.

Asutepeuovtwe n Swamiotwon otl n KpAtn vyivetal oAoéva kal mepoodtepo
shMeypatiky og  uvdatikoU¢ mopoug BonbBnos otnv uwBétnon Snploupylog
EMIPAVELOKWY TARLEUTAPWY VLA TNV EKUETAAAELCN TWV ETLPAVELAKWY ATIOPPOWV.

1.4 KoOoplopog¢ oOpadwv UMOAEKOQVWV  OMOPPONG Yyl TNV
OLVTLHLETWIILON TWV YEYOVOTWV {npaociag

Z0udwva pe To xpovodSiaypappa vAomoinong thg HEAETNG o MpwTn dAcN ETPETE N
vewypadkn smddvela the Kpntng va xwploBel og meplox£EC yiol TNV AEMTOUEPELOKN
QTIELKOVLON TWV YEYOVOTWYV Enpaciac kabwe Kal thv avadelén twv Tomkwy popéwy
mou Ba cuvepyacBoUlv pe tnv Kevipkn Aloiknon the KpAtng ya tov mpocSloplopd
tou BaBuol cofapdtntac tou KABe yeyovotog Enpaciag Kal thv spappoyn Twv
avVayKalwY HETPWY VIOl TV AVTLHETWITLON TNC.

Ma npodaveic AOYyoug oL EMIUEPOUC YEWYPADIKES EVOTNTEC IOV EMPETE va ETIAEYOUV
WOTE Vo EPLEXOUV oTolXela TTou adopolV oTov KUKAO Tou vepoU Kal armd thv AAAn
S10KNTIKA woTe va pumopoUV va maipvovtal armopaoslg Kal va urtdpyouv ¢popeic mou
va elval umeLBuVvoL yla TNV VAoTtolnon Toug.

Kpl®nke 4tL n emloyn Twv Askavwv amoppong motapwy tou Xxedlou Alaxeipiong
Yéatikwyv Mopwv tou udatikoV Stapepiopatog the KpAtng Ssv mapéxel T XWPELKA
Baon vy tnv Asmropepn meplypadn twv Ppawopévwy Enpaciag kat Aswpudplag.
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Emopévwe Empeme va oplooUpe UIKpOTEPEC €KTACEL TOU Ba avtutpoowreUouv
OMASEC MKPWV VETOVIKWY AgKavwy N KoAUtepa opddeg umoAskavwy (yla
avTIS LALOTOAN HE TIG AEKAVEC amoppong MoTtawy the Odnylag).

Ta KpLTAPLA YIa THY ETIAOYN TwV OpASwWY Twv UtoAskavwy ou Ba aviipetwrtilovral
wc¢ eviaieg yewypadkég evotnteg yla tThv avdiuon kat Swaxeipion tne Enpaociac kat
e Aswpudplag (eddoov slval Suvatdy), sival:

1) OtLouddeg UMoAEKOVWY TIPETIEL VAL OLVAKOUV OTNV 81l AeKAvn amoppong Tou
2AAN
2) OLopddeg umoAsKavwy TIPETEL Vo TEPAAPBAVOUVY TA KEVTPA KATOVAAWONG
Kol Toug StaBéoipouc udatikoUc ndépoug
3) ©a mpEnel va armoTeAoUV GUUMAEY A OLOPWY UTTOAEKAVWY LE KATA TO
Suvatdv ool XAPAKTNPLOTIKA (YEWHOPDOAOYIKA, KALLATIKA, SLAXEPLOTIKA)
4) KaBe opada umoAekavwy va avhiKeL o éva vouo (onpepa ME).
5) Ol UTOAEKAVEC TTIOU CUVEVWVOVTAL VO £X0UV KATA TO SUVATOV AVAYKEG O
vepd mapdpolac duong
Eival mpodavég otL otnv enthoyh Twv opddwy §gv pmopoVoayv va kavormoln8olv oAa
Ta Topamdvw KpltApla. H wkavomoinon twv kplthplwv ylvetal He th oslpd
onoudaldTnTag mou mapouctdlstal noapandvw. Mikpécg amokAioslg mapouvoidlovral
aKOUN og emAoyEC He Bdon kat ota U0 mpwTa KpLTthpLa.

2TOUG XApTeC oU akoAouBoUv mapoucidlovtal ol emtheyeios oASeg UMTOAEKAVWV
TIOU TPOTABNKaY ard th HEASTNTIKA OUASA KAl £YLVAV ATTOSEKTEG HETA ATTO OXETIKEG
oulntnosLg and toug emBAENOVTES OE apXIKn ddon.

Onweg Oa génynBel avaAutikd oto KedbdAalo mou avadeépetal otn Aswpudpia ot
oMddec umoAskavwy (rmou mapoucidlovtal oto xdptn 1.1 mou akoAouBel) Ssv
prtopoULV va xpnoomotnBoulyv Kat yia th Aswpudpla yiatl ol SaBéoyol vdatikol
mopolL UImopel va mpoépyxovtal amd umoyelo udpodopéa He TOAU peyaAUTEpPEC
SlaoTdoslc amod Ty EKTAON TIOU KAAUTTTEL N opdda UNTOAEKAVWY TS Enpaociag.

Mapd thv mapathpnon auth mou sival BAcun og TOAAEG TTEPUTTWOELG, ETUAEXOBNKAY
9 opddec umoAekavwy we ENG:

OMAAA 1: XANIA - KIZAMOZ - EAAOONH?ZI - KAAAMI
OMAAA 2: MANAIOXQPA - ZOAKIA - MAAKIAZ
OMAAA 3: PEGYMNO - TEQPTOYMNOAH

OMAAA 4: TEPOMOTAMOZ - MAATY2

OMAAA 5: HPAKAEIO - MAAIA

OMAAA 6: ANANOAAPHZ

OMAAA 7: ATlOZ NIKOAAOZ
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OMAAA 8: NOTIO AAZIOI - IEPATETPA
OMAAA 9: ZHTEIA

Ol odSeg uTtoAsKavVWY TTapoucLAlovTal He SLadopETIKA XPW AT OTOUS XAPTES IOV
akoAlouBoUv (Xaptng 1.1, 1.2 kat 1.3). Ztov xdaptn 1.2 oL opddeg umoAskavwy
napouctdlovtal o oxéon UE TIG Askdveg Tou Zxediou Alaxeiplong Askavwy Aloppong
MNotapwv (ZAAAM), evw otov xaptn 1.3 og oxéon He ta opla Twv KaAALKpATIKWY
ARpwv.

B Opada 1 - Xavid - Kioapoc - Eagpovrian - Kahap
A I Opada 2 - Nahaidywpa - Zpakid - MAakiag
I Opada 3 - PEBupvO - Mewpyiounohn
I Opada 4 - TeponaTapog - NMAATUG
[ Opada 5 - Hpdkhsio - Makia
[ Opada 6 - Avanodapnc
[ opada 7 - Ayiog Nikdhaog
NoTIo AaaiBi - IepaneTpa
ZnTeia

0 25 50 km
[ —]
Xaptng1.1 MNpotewopeveg opadeg unoAekavwy dlaxeipiong §npaoiog
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L =

[ Aexavec ZAAAT

I Opada 1: Xavia - Kioapoc,

[ opadao 2: Nakadxwepa - Zoakid - MAak
[ Opada 3: PEBupvo - Mewpyiolnohn
1] Opada 4: TepondTapog - NAaTig
[ Opdada 5: Hptkhaio - Makia

[ Opdda 6: Avanodapng

I Opada 7: Ayiog NikoAaog

[ Opada 8: NoTio Aaaidr - IepdneTpa
0 25 50 km I Opada 9: znTeia

146

[ —

Xaptng 1.2 Mpotewvopeveg opddeg untoAeKavwv Stoxeiplong §npaciog Kat AeKAveg Tou Zxediov
Awoyeipiong Aekovwv Anoppong Motopwy (ZANAN)
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Q a AHMOZ HPPTIABOY
/4 \

[

-%fﬂ‘#bﬂ!' g %

[ Aexaveg TAAATT

I Opada 1: Xavia - Kicapog

] Opada 2: Nohaisxwpa - Zeakid - MAaKIAG
[ opada 3: PEBUPVO - Mewpyiolnohn

] opada 4: TepondTapog - NAATUG,

8 opada 5: Hpdkieo - Mahia

] Opdada 6: Avanodapng

I Opada 7: Ayiog NikdAaog

[ Opada 8: NoTio Aaaidr - IepaneTpa

0 25 50 km I opada 9: ZnTeia
| [ Opia KahikpaTikew Afpov
Xdaptng1.3 MNpotewvopeveg opadeg UNMOAEKOVWY SLayeiplong §npaociog Kat SLOLKNTLKA dpLa
KoAALKpaTikwv ARpwv

JUNTEPAOUATIKG oploBnkav 9 opddeg uMmoAeKavwy o€ TPWTO oTddlo He TV mBavi
TPOTOTOLNCN TWV KATA Thv Mopsia ekmdévnong tou SsUtepou otadiou TN HEAETNG,
kuplwg ywa thv WKavomolnon kot GAAwWv Kpltthplwv O6mwe autd Twv HeyGAWvY
USPOYEWAOYIKWY AEKAVWV.

Eival mpodaveg 6tL n omoladnmote tpomornoinon Ba yivel petd amd culntnon Kol
arodoxn amnod tnv smBAénovoa unnpeoia.
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2. NPOBAEWH THZ ZHTHZHZ XE NEPO lA AIA®OPEZ XPHZEIZ
MEXPI TO 2021

2.1 Etnowa {ntnon os vepod kot armoARPeLg

O 6pocg INTnon o€ vepod yLa CUYKEKPLUEVN Xphion SlakplveTal ywa tnv afeBaldtnta we
TIPOC TNV LKAVOTTolnNon TS CUYKEKPLMEVNG amaitnong oAAG Kol TNV EAACTIKOTNTA WC
péyeBog mou propsl va UTTOOTEL TILECELS AVAAOYO UE TIC OLKOVOMLKEG Kol QAAAEC
TOPAUETPOUC. 2Th aUyxpovn opoAovia o 6poc INTnon og vepOd £XEL AVTLKATAOTHCELTOV
TOAQLOTEPO OpPO «OVAYKEC Ot vePO» TIOU avadEPETAL O AmdAuta HeyEOn Tou
TIOPAUEVOUV LETAPBANTA aveEQPTATWE TWYV CUVONKWV.

Aueoa cuvapthuévn He tn {AThon slval KAl N Tpaypatiky andAndn amd gva n
TepLoocoTepa  LdATIKA ouothpata (water bodies). H apvntikn amékAlon 1ng
npaypatorololpevng amdAndng amd tn IAthon xopakthpllstal wg udatikd
EMAEWHA. ZTNV TeplTTwon Tou 1o UdATIKS EAAsIUpa slval onUAvTkO ylwa HEYAAn
XPOVLKA SLAPKELA KAl XWPLKN €KTaon, To dalvopevo xapakthpiletal we Aswpudpla. To
dawvopevo tng Aswpudplag pmopel va elval mpoowplvd 1 HOVIHO Y Eva cUoTHUA
Slaxeiplong vdatikwy MOpwV A HLa eupLTEPN TIEpLOXA. Mropel emtiong va odeidetal
oe yeyovog Enpaciac N Kakodlaxeiplong N kot ota SVo. Télog povipn Aswpudpla
prtopel va €xel éva alotnpa Slaxeiplong udatikwy MOpwWV f LA YEWYPALKN TIEPLOXN
N omola va odelAetal oTIC KALLATIKES CUVONAKES TNE eploxng (Enpotnta oto KAlpa).

Ma tov mpocdloplopd tou gAAsippatog the IATNoNG, Kpilolo peyeBoc armotelel n
npaypatikn Sabeopdtnta nopwy mov e€acdaiilel to eminedo tTwvV MPAYHATIKWY
amoAnPewv. Itnv mepimtwon mou n Aswpudplo ekTipdTal pe adetnpia toug
SlaBgopoug vdatikolc mopoug TtOte N {ATtnon avikabiotatal amd tig S1BEoipeg
mMoocoOTNTEC USATIKWY TIOpwv otou¢ dvtiotolyoug OSeikteg (oL mo Snpodrelg
avadEépovral ato KepdaAalo yia toug Ssikteg autoU tou TeUXoUC).

Mia emiong onuUavtikf Tapdpetpog slval n meplodoc avadopdc otnv ormoia
Bagoilovtal toco ol amoAnyelg 6co kat n {Atnon (aAAd Kal n SwabsolpdétnTa TWY
nopwv). H nmeplodog avadopdc molkidel avaddyw Tou KUKAOU ThG QVOVEWCNE TWV
armoBeudTwy, aAAd Kot GAAWVY mapayoviwy. H o cuvneng neplodog avadopdg eivat
o USPOAOYIKO £€To¢ SnA. N mepiodoc amd OktwPplo HeEXPL ZeEMTEUPBPLO. EVOANAKTIKA
prtopel va elval Kat To npepoAoylakd €tog av Kat dgv evdeikvutal Adyw tng dlattag
Twv Bpoxonmtwaoswv oto Meooyelakd KALHA.

2TV mapdypado aUTH mapoucLdlovial ol CUVOALKEG sThoLeg amoAnPelg vepoU ya
OAeg TIc xpnostg. Ot avaiutikol urtoAoylopol INtnong Kat amoAnPewyv vepol £xouv
vivel oto mAaiolo tng 1" Eykekpyévne AvaBeswpnong tou Zxeblou Awaxeiplong
Askavwyv Amnopponc Motapwyv tou Y8atikoU Awapepiopatog the Kpntng (EL 13).
[Slaitepa oL avtiotoyol urtoAoyopol Bplokovtal oTo avaAuTIKO KELPUEVO TEKNPlwOo NS
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«AvAaAuon avBpWITOYEVWY TILECEWY KOl TWV ETIUITTWOEWY TOUS OTO EMLPAVELAKA KAl
OTA UMOYELA USATLIKA CUCTAKATA» TOU gV Adyw oxediou.

OLKatnyopleg xpAoewv mou efetdotnkay elval:
e 'YS&peuon
e Apbeuon
e Ktnvotpodia
e Blounxavia
e AM\eC XpNROELC

Ao TIC AVWTEPW ETUEPOUC KATNYOPLES TIPOKUTITOUV TO CUYKEVTPWTLIKA oToLXEla yia
TIc amoAnyPelc vepoUl mou mpaypatorololvtal oto Y8atikd Alapgpopa the KpAtng.
Ztov akoAouBo mivaka Kol OTO OXETKO OXAMA, TAPOUCLATOVTAL Ol CUVOALKEG
armoAnPelg vepol vyt TNV Kavomoinon twv ¥pnoswv USpeuong, A&pdsuong,
kthvotpoodiag kal Blopnxaviag, avd Aekdvn Artopong Motapol tou YA KpAtng.

To UPog TV CUVOALKWY ETACLWY artoANPewv Pptdvel yia to YSaTikd AlapépLlopa TS
KpAtng ota 610,95 ek. m3. To peyalUtepo pépocg twv amoAfdewv adopd otnv
apSeuon YEWPYLIKWY EKTACEWY, TIOU OVEPXETOL OTO 78% TwV CUVOALKWY armoARPEwY,
Kal akoAouBel n USpeuon mou ¢tavel oto 21%. OL anoARWelg mou adopolv TV
ktnvotpodia kat tn Bropnxavia eivat 0.7% kat 0.1% avrtiotoya.

J0udwva pe tov Tivaka 2.1 to pHeyaAltepo UPog¢ etRowwv  amoARPewvy
npaypartoroleital otnyv Bopsla Aekdvn anopponcg (EL1339) otnv omoia Bplokovtal ot
KUpLoL olKIopol tou vnotol 8nA. 289,35 ek. m3. T UPog autd aviutpoowrieUeL oxeSov
TO HLOO TOU CUVOAOU TWV ETACLWYV amoAnPewv.

Nivakog 2.1 Etnoieg AmoARPeLg avd Aekavn Anoppoliig Motapol avd Katnyopia xpnong oto
YA KpRAtng (EL13)
AEKOW". ‘'Y6peuon Apbdsuon Ktnvotpodia Blopnyowvia
Aropporng (k. m3) (ek. m3) (ek. m3) (ek. m3)
Motapwv (AAM)
EL1339 84,35 202,88 1,84 0,28
EL1340 13.,46 152,91 1,08 0,29
EL1341 24,09 119,29 0,40 0,08
EKtog ubp. 5,75 3,31 0,83 0,10
Aekavwv EYZ oto
olUvolo tou YA
SUvolo YA 127,65 478,39 4,16 0,75
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2.2 AnoAnygeig anod enipavelokd LSATIKA cuoTAATO

2toug mivakeg mou akoAouBoUv SiSovtal avd NAM ta avaAUTLKA OTolEla eTACLWY
armoAnYPewv avad snidpavelakd VSATIKO CUCTNUA. 2 KATIOLEG TIEPUTTWOELS USATIKWY
ocuothpdtwy mou 8ev Slvovtal otoeia, autd Sev onpaivel amapaitnta otL Sgv
UTTAPXOUV AITOAAPELC OTA CUYKEKPLHMEVA LSATLKA cuoThpata oAAd otL Sev elval
Katayeypappéveg. OL amoAnPelg autég otny HeydAn toug mistoPndia adopolv Tnv
Apdesuon B UTIKWY EKTACEWV.

2ta eriupavelakd YSATIKA ZUOTAMATO Ol TEPLOCOTEPEC OMOANYELS yivovtal yla
udpeutikoUC Kal apdeutikoUg okomoUg (M. 2.2 kat Zx. 2.1). Ot armoAnYELg yia Thy
U8peuon va avépyovtal oto 51,6% svw yla tnv apdeuon oto 45,3%. Ocov adopd otig
aAAeg SUo xpnoels oL armoAnYPeLg yia TV KTthvotpodia avriotolxoUV oto 2,7%, evw yla
™ Bropnyavia oto 0,4% tou CUVOAOU TWV €TNCEWV ATOANPewy. ZTov xdaptn 2.1
daivovtal oL Béoelg Twv amoARPewv armd smudavelakd USATIKA CUCTHATA.

A
. Bépelo Kpnriks ﬁé”‘ﬂyo
S
FL1339 &
PEHYMM? A .
5 A _HPAKAEIO 2 .
2 -]
£
[EEETI 'S
s
YNOMNHMA N6, b
GliKp )
@ YBpohyyieg Ppdeuang Q NTrxes T Ehayocg
3 Ofoeig Yapohnyiay 0 10 20 0 40 50
Yopeuang i
Xaptng 2.1 OoeLg USpoAnYP LWV oMo Ta eMbaveLlaKd Y yia USpeuan Kot dpSeuon
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Nivakog 2.2 Etnoleg AnoAnyYeLg and ermudavelakd YSATIKA ZUoTHpOTA ovd Xprion oto YA

Kpftng (EL13)*
e ; AnoAnyeig (106 mg)
1 ‘Yépsuon _ Apdeuch | Ktnvotpodia _ Blopnyavia
EL1339 | 25,0 [ 12,7 | 0,8 | 0,00
EL1340 75 7.5 0,4 0,20
EL1341 1,2 o s | 0,1 0,00
Ektog udp. | ‘ ‘
Aekavwy
EYZ oto 57 33 0,8 0,07
oUvolo tou
YA . ‘
Z0volo 39,44 | 34,59 2,08 ‘ 0,27

*o1 moootnteg aupnepAauBavouv kai Tic armoAnYeic ano nnysc

AnoAf e ard ta EYE - EL1339 AntoAn e and ta EYZ - EL1340

Ktnvotpodia Blopnyavia { Blopnyavia
1.97% 0.00% z 1.12%

AnoAnPeig e avelakwv
vepwv - EL13

Bopnyavia

ArnoAfpeig ano ta EYZ - EL1341

Blopnyavia

Kmvotpodia ;
”U Gg%q) 0.00% ‘Y&peuon quvurp;d:m 0,35%
: 9.36% 2,72%
Apbeuon

45,28%

Apbeuon
90.02%

Ixnua 2.1 Etoleg omoANYPELG Ao Tol ENMLPAVELAKA USATIKA CUCTAATA Yol KABE KaTtnyopia
xprong {ovd Aek@vn arnoppor|g Kot 6To GUVOAO)

Jtov Xapth 2.2 mapoudoldletal To gUVOAO TwV eTHOWWY aAMOARPEWY Amo TG AEKAVEG TWV
empavelakwy Ydatkwy Juotnpatwy. [Mapatnpeitat otL ol peyaAltepeg amoAnelg
TPOY LOTOTIOLOUVTAL ATIO TAULEUTHPEC KAL OL UTOAOLTEC KU plwe adopolv og vepd INywv.
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YNOMNHMA
ATOANYeEIS (eK.KUB.)
0.01-2.00
2.01-4.00

4.01-6.00 6 g K
El5.01-800 Q PNTiké Néerayoc
=
|

8.01-10.00
10.01-11.10 km

Xaptng 2.2 Katavopn cuvoAlkwv anoAPewy avd eMPaVELOKO USATLKO oUOTN Lol

2.3 AmnoAnyYeig anod undysia LSATIKA cuaTH T

H avdAuon twv vdlotapevwy 8edopévwy avtARoEwY ApoucLdleTal oTo AVAAUTIKO
Kelpevo Tekpunplwong «AvédAuon avBpwmoyevwV MIECEWY KoL TWV EMUTTWOEWY TOUG
ota endAVELAKA KOl OTA UTOYeLd USATLKA cuCTAUATA» KABWE Kol 0To AVAAUTIKO
Keipevo Tekpunpiwong «Xapaktnplopdg kat afloAdynon/Tafvopnon the Katdotaong
TWV UTIOYEWY USATIKWY CUOTNUATWY» TNG eYKEKPLEVNG 1" AvaBewpnong Zxedlov
Awayeiplong Nekavwy Amoppong Motapwy tou YdatikoU Alapepiopatog Kpntne (EL
13).

2to YA KpAtng (EL13) ot kupdtepeg amoAndelg amd ta umodyela vepd yivovtal ya
U8peuacn OKIWOHWY Kol dpdsuon yewpylkwy gktacswy (M. 2.3). Ooov adopd atnv
U8peuon auth avtiotolel nepimou oto 16,5% twv amoAndewy, onwe dalvetal oto
IxAua 2.2. EmutAéov, o6rwe daivetal otov xdptn 2.3, ol meploadtepec udpoAnieg
U8peuanc evronilovral Kupiwe oto Bdpelo TUAUA TOU vnoloU, dmou Kal Bplokovtal ot
peyaAUTepol OlKWOMHOL KoL AsttoupyoUv peydAeg €svoboxelakég povadesg, Kabwg
entiong (aAAG& og pkpotepo BaBud) Kkal oto voto tunua thg ME Hpakieiou, otnv
gupUtepn meploxn the Mecoapdc.
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YNOMNHMA
Oéoeig Yo poAnyiny

* YBpeuang

YYE

b

[ Kapomiks N 671 i o

[ Nopadeg Q & KpnTJKé HEAGYOQ

I:lF'w\,'uuﬁsg 1] 10 20 30 40 50

[rogo km
Xaptng2.3 OéoeLg USpoAnYP LWV oMo Ta YIIOyeLld YSATIKA ZUoTALOTA yia USpeuon

Avtiotoa ywa tnv @pdsucn, ol auénpeveg amoAfdelc amd ta Ymoysia YSatikd
Zuothuata (YYZ) ¢tdvouv oto 83% twv amoAnewv Kol evromilovtal Kuplwg oe
TLEPLOXEC KAAALEPYOUEVWY YEWPYIKWY EKTACEWY TTOU avamtuooovtal ota Ymoyela
YSatikd Zuotpata, Onwe ¢ailvetal KoL 6ToV mopakdtw Xxaptn 2.4.

Bopelo Kpnrika g ‘
EXg

Vo

g

YNOMNHMA
7] Kahhepyoipeves exraoerg
YYE b ]
[ IKapomiks N g Tig K -
Dﬂupbﬁ?ag Q Pnrtiks Méhayocg
DPNVHMEE; 0 10 20 30 40 50
Tiyol km
Xaptng 2.4 Katavopi KaALEPYNOLUWY EKTACEWVY O OXE0T e TOL YIIOYELD YSOTLKA ZUCTH LOTOl

ZNUOVTLIKE MLKpOTepeS sival ol amoARPelg amnd ta Yrmdysla YSATIKA ZuoThpaTa Tou
oxetilovtal pe Thv Ktnvotpodia Kal tn Blopnyavia, pe mocoota 0,39% kat 0,09% ,
avtiotowa. Ooov adopd otig amoANPelg yia th Blopnxavia autég adopolv KUplwe
oe vepd sudldAwong Kol vepd mou KatavaAwvetal otnv BIMNE Hpakieiou. O
armoAnYeig amd ta YYZ avd xpnon oto YA Kpntng napouocidlovtat otov Mivaka 2.3 Kat
oTo IXAMa 2.2.
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Nivakog 2.3
AAN ‘Yépevon
EL1339 47,79
EL1340 17,49
EL1341 22,93
ZUuvoho 88,21

AnoAnyPeg ano ta YYZ - EL1339

Ktnvotpodla Blopnyavia
0.47% 0.11%

Apbdeuon
78.96%

AmoAPelg and ta YYZ - EL1341

Ktnvotpodla _Biopnyavio
0.25% 0.03%

Apbeuon
82.28%

AnoAqyerg (10° m’)

Apbeuon Ktnvotpodia Blopnyavia
184,43 1,09 0,28
151,22 0,66 0,12
108,16 0,33 0,08
443,81 2,08 0,48

AnoAPeLg ard ta YYZ ava xpron oto YA Kpfitng (EL13)

AnoAnpeLg anod ta YYZ - EL1340

Ktnvotpodia Blopnyavia
0.38% 0.06% Yépeuan
10.32%

Apéeuan
89.24%

AnoAfyeLc anod ta YYZ - EL13

Ktnvotpodia _Bopnyavia
0,39%\ 0,09%

Apdeuon
83,02%

IxApo 2.2 Kotovopn anoAqPewv vepol ono ta Yioyela YSatikd Zuotipora YYZ, ava xpRon Kot
ava Aekdvn Anoppoiig Motapou yia to YA Kprtng (EL13)

Me Bdon tov mapandvw mivaka Kol oe cuvBUAoUO LE TO YEYovOG OTL TO HeYaAUTEPO
oo0ooTO Twv anoAnewyv (83%) amd ta YYI yivetal yia apdeutikolg okomoug, otov
XAPTN Tou akoAouBel, dpalvetal N KATAVOUA TwV UTOYELWY ArtoARPEwWY avd UTOYELo

vdatikd cvotnua. Mvetal ¢avepd OtL

to HéyeBoc twv amoAfPswyv Selyvel otL

akoAouBel TNV KATAVOUN TWV KAAALEPYOUEVWY YEWPYLKWY EKTACEWY (Xdptng 2.5).
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Bopelo Kpnriks

ne
EAQVog

&

HPAKAEIO

YNOMNHMA
ATOAAYEIC (EK.KUB.)
0.0-10.0
10.1-20.0
20.1-300 ]

30.1-40.0 Néyv,q

- K .
B 20.1-500 Q Pnriko Mélayocg
B 50.1-60.0 0 10 20 30 40 50

Il c0.1-700

Xaptng 2.5 Katavoun cuvoAlkwv amoAnPewyv avd Ynoyelo Ydatiko Z0otnpa tou YA Kpitng (EL13)

JUMTEPAOUATIKG, HE Bdon ta otolyela mou mapoucidlovtal otny 1" syKeKpLUEVN
avaBewpnon tou ZAAAM Y&atikoU Alapeplopatoc KpATNG, Ol GUVOALKEG ETNOLEG
arnoAAPeLlg urtodoyiotnkav yia OAeg TS xpHoelg o 610,95 ek. m3/étog. Emel8h, éxouv
kataypodel TOAAA USATIKA CUCTAMATA TIOU SEXOVTOL TILECELS AdYyWw KHeYaAUTEPNG
{Atnong, €xel ektinBel otL n aveumnddiotn {Athon vepou ya tig Stddopec XpAOELS
¢dtavel oe enimeda peyaAUtepa Twv KaTAyesypappévwy amoAnPewyv katd 10%
nepimou, AapBdavovtag umoyn OtL n ektipnon yivetal yw to €tog 2021, £tog
avaBewpnong tou Zxedlov Awaxeiplong Askavwy Artoppong Motapwy tou YA Kpntng.
AnAadn, to cuvolikd etAoo UPog IATong vepoU yia 6Ao to LSATIKO SLaEPLOHA
urtopei va ptdoeL yia to 2021 nepinouv og 672 ek. m3/£étoc. Itnv emduevn napdypado
vivetal pat GAAn mpoogyylon yla Tov mpoodloploptd Ttou 1o mibavol pecou LPoug
gTnoLac INTNong o vepo yia to YA the KpAtng yia tov xpoviko opilovta tou 2021.
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2.4 Ektipnon ZAtnong Nepou

Onwc €xel avadepBel n {AThon os vepd yia Siadopeg xpnostg dev sival éva otabepd
Kal mpoodSlopilolpo HéyeBoc pe akpiBsia emedn sfaptdtal amd £va aplBuod
TIOPAUETPWY TIOU UItopoUV va peTaBAAAOvVTAL 0TO XpOvo avdAAoya e T CUVORKEC.
Eival Adoutolv éva péyeBocg mou xapaktnpiletal and onpavtikd Badpud afsBatdotntog
KoL EAAOTIKOTNTAG.

ErtutAov, n {ntnon Sev elval éva avTIKELLEVIKO HEyeBog yia TG Stadopec xphostc. Na
mapdadsypa, n Atnon vepoU ya avBpwrivn KatavaAwaon SladEpel oNUAVTIKA amd
XWpa og xwpa oAAA Kol ard moAn o MOAN f akKOpa Kol artd THAMA KOG TTOANG OF
olyKkplon He GAAo TUNpa the (Slag roAnc.

Mépav OUWE amd AUTEC TIC APATNPACELS, N {ATthon amoteAel éva péysBog mpog to
omolo mpénel va teivouv (ocuykAivouv) ol katavaAwoslg edpdoov Sev UMAPXEL
otevotnta otn Stabsoudtnta Twv mopwv. H mapatnpoUpevn o oplopéva £€1n
armokAlon twy SUo MeyeBwv (kKatavdiwong kot {Athong) Seixvel otig mo moAAES
TIEPUTTWOELS XAPOAKTNPLOTIKA AVETIAPKELOG TOU CUCOTAUATOC VIO TV LKavoTroinon the

{Atnong.

Ertiong, n ZAtnon amoteAsl éva Baoikd péyebog oxeSlaopol Twy amapaltntwy £pywyv
POUABeLlac Kal Stavoung tou vepoU. Emopevwe, sival xpnotpo va yivel katd to
Suvatov pa afomotn ektipnon g Zntnong aveédptnta amd to enimedo twv
KATAYEYPAUHEVWY KATAVOAWOEWV/amoAAPswvY.

MpoondBeleg yia TNV ekTipinon t™< {ATthong via Sitddopeg XxpNoeLs Exouv yivel atig
HeAETEC yla To olotnua Staxsiplong udatikwy mopwyv tng Kpntng, mou av Kal
oAokANnpwOnke oxedov 20 £tn mpLv and to Xpodvo clvtaéng tng mapoloas HEAETNG,
npoodEpel Kia apkeTtd KaAn €vdeltn tng INthong oto Stapéplopa tng KpAtng, aAld
KOL OTIC ETMLUEPOUC VEWYPOADIKEC TIEPLOXEC TIOU TOTE QAVIUTPOCWIIEUAV TOUG
«Kamo8lotplakoug» ARUoUG.

H mAApng kataypadn theg ZAThong avd HAVE TOU £TOUC OTOUS Tapanmdvw ARHoug
Tep A BAVETAL OTO AVTIOTOLXO TAPAPTHHO AUTAC TS €KBeonc.

2Tov apéowe endpevo mivaka (Mw. 2.4), éyve n avaywyn Twv Peyebwy INTNong Twy
Kamodiotplakwyv ARpWY OTIC YEWYPADIKES EKTATELS TWV OUASWY UTTOAEKAVWY TTOU
£XOLV apXLKA TpotaBel yia tnv extipnon kat th Swxelplon the Enpaciag oto Yoatikd
Awapéplopa tne KpAtne.
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Ornwg npokurttet arnd tov Mivaka 2.4 to olvolo tTng INTnong oto Yoatko AlaépLlopa
KpATng yiot OAEC TLC XPAOELS yia To Xpovikd opilovta 2000 eival 515,19 ek. m3.

Me 8eSopévo otL n avénon tng IAtnong akoAouBsel thv alénon tou mMAnBucpoU, Tthv
alénon Tou ToUPLOHOU Kal ThY alfnon Twv apSsUOUEVWY VEWPYLIKWY EKTACEWY,
EKTLUATAL OTL N OTAOULOMEVN AUTA Héon abEnon Kupaivetat and 0,5 - 1,5 % etnoiwg.
Zuvenwe, to VPoc IAThong yia To cUVoAKO YSatikd Alapéplopa the KpAtng yua to
2021 sktipdrol ot propsl va mpokOPel pe mpdBAsdn HeAAoVIIKACS INTNONS HE TN
HEB0S0 TG oTtaBepng OXETIKNG HETABOANG ava £Tog (YEWRETPLKA alénan).

Z0udwva pe tn pEBodo n avadpopkn oxéon v i = 1 (1) v kat SUo Sadoxkd €tn i-1
Kali ypddetal:

Vi= aVig

Omnou a=1+y katy=(V;- Vi1)/ Vi1

H napandvw eflowon ywa y otabepd (etnoa avénon) divel tn Abon:
Vi=a¥ Vg, 10U glval povétovn yua a>0 .

ZtnVv neplmtwon pag yla péon etnola abénon tng Nthong tou vepol 1% (dnA.y=1%
etnoiwg) kalv = 21 €tn, £xoups:

y=0.01 ko a=1.01
V,=1.01 %! x 515,19=634,92 k. m3

Me Bdon autolC TOUC TIPOOEYYIOTIKOUG UTMOAOYIOHOUE TO  OAVOUEVOUEVO
«mBavotepor» etnoo LYPoC the ITNong oto YSatkd Alapéplopa tng KpATng yia tov
Xpovikd opilovta tou 2021 elval mepimou 635 k. m3.

Ertel8A to péyeBog xapaktnpiletal anod onuavtikn afefatdtnta sival XpAoLLO EKTOG
ard tn péon («mlBavotepn») TIUA va urtoAoyiletal Kat to ebpog Staklpaveng autou
ToU peyéBoug. Ta KATW Opla autol Tou gVpoug wtopolV va poKUPouy He thy 1Sla
peBoboloyla  uwoBetwvtag otabepn ethnow avénon 0,5 %. Me Paon Ttoug
QVTIOTOLOUC UMTOAOYLIOOUC T KATW OpLat auToL Tou eUpoug yia To mibavd cuvoAlkd
etAoLo UPocg LAtnong sival 572 k. m3.

Me Bdon kat tig Sud mpooeyyloslg Kal pe Sedopévn TNy afefatdoTnTa KTipnong, To
UPoc Twv Péong eTnolag IATNONG Yot OAES TIC XPROELS oto Sapéplopa the Kpntng
eKTdTOL o€ éva péyeBog mept ta 635 ek. m3 kal dvw Kal K&tw ardkAon 12%.

INUEWWVETOL OTL OTIC TIPOOEYYIOELC Tou Tponyndnkav Kol Pacilovtal o€
nponyoUuevee HeAéteg vy to Ydatikd Stapépopa Sev £xet AngBel umoyn o
Mapdyovtag TmoloTnta vepoU vyla K&Bs xpnon mou pmopsel va  emudépst
Sladopormolnoelc ota BEpATH EMAPKELAS USATIKWY TIOPpWV ylo TV KAAUYN NG
gAtnong.
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3. 1ZOZYTIA YAATIKQN 2Y2THMATQN

3.1 Ymdyswa YOatikd ZucTthpata

Q¢ yvwatov 1o 1oolVylo evog Slakekplévou udpodopéa amoteAeital amnod:

e Ewwoddoug: Kateiobuon amd Bpoxomtwoslg, mheuptkn tpododoaoia, Stnbnaon
arnd pépata/motapolc Kal emotpodéc anod dpdeuon.
e E&680uc: AvtAnoslg, rinyég Kal é€odoL pocg tn BdAaocoa r/Kal mapoKeipevo
udpodopséa.
H SwaBesodtnta OAwv twv mapandvw Sedopévwy sival amapaitntn yw Tov
tpoaSloplopd evog looluylou. EvBeIkTIKA avadepeTal OTL OTOV MAPAKTLO USpodopsa
twv MaAiwv n mheupkn tpododocia amd to udpoclotnpa Aikth elvatl moAamAdola
e tpododooiag amd BpoxomTwoslg, svw otov UIKpO udpodopsa the Dowikidg
Hpakielou n 8wABnon amd tov motapd lodupo avtutpoowrieVel Tov KUpLO
tpododdtn Tou Udpodopia. Avaloysg CUVONKEG ETMIKPATOUV O TIOAAEG AAAEG
udpoyewAovyikég Askdveg onwe Meooapdg, Tupmnakiou, Aylou NikoAdou KA.

Ooov adopd otic UEPoYEWAOYIKES AsKAveg Tou udatikoU Stapepiopatog tne KpAtng,
pe eAdxloteg efapéoelg, Ta mapandvw otoleia Sev eival SaBéapa. EmutpocBétwe
oL AEKAVEC TIOU MEXPL Twpd €xouv Tpotabel ywa thv mapovoa peAgtn Sev eival
artOAuTa cUMBATEG He TIC USpoyewAoYLKES Aekdveg thS Kpntng (IxAMa 3.1), Tig omoleg
ouxva TEpvouv. AsSopévou bg OTL oL UTTO ekpeTdAAsUoN eTtipavelakol uSatikol mépol
QVTUTPOOWTIEUOUY £va HUIKPO TIOCOOTO TOU oUVOAOU TwV UdaTkwv mopwv, h
urtodlailpeon og Askdveg NG mapolodc HeAétne Ba Empeme va €xsl Kuplwg
USPOYEWAOYLKO TTPOCAVATOALGHO.

Ma tnv avddelén twv UbpoyewAoylKWY AsKAvwWY OTIC omole¢ ta emimeda
EKMETAAAEUCNG TWV UTTOYELWY USATIKWY TIOPWY TIE KOBLOTA sUGAWTES 08 CUVONKEG
Aewpubplag, smixelpnOnke Ko artAn TPOCEYYLON TNE GUYKPLONG TNS HEONG ETACLAC
tpododociag amd BpoXOMTWOELS FE TNV AVTIOTOLXN HECN €TACLO EKUETAAAEUCH QIO
VEWTPNOELG OTWE TIPOKUTTEL artd ThV OXETIKN Bdon Sedouévwy ou Snuoupyndnke
npdéodata and tnv AlevBuvon YSdtwyv tng Amokevipwpévng Aloiknong Kpntneg. Ta
Sebopgva autd nephapBavovtal otov riivaka 3.1.

Katd tn Stapdpdwon tou Ixediov Alaxeipiong Aekavwv Artoppong tou YA the KpAtng
N Héon stAola tpododocia armd PBpoxomMTwaoelS LIMOAOYIOTNKE KATA TPOCEYYION WG
TOcOoOTO TNG MHEONC eTAOG PBpoxdmtwong avd udpoyewAovikn AgKAvh, Omwe
kaBopiletal amd avriotolyo cuVTEAEoTH Katsloduong mMou cuvapTdtal amd TNV
ABorovyia tng Askdvng. Ta Sedopéva eAndOnoav and oxetikn LeAétn tou ITME (1995)
Kat thv MeAétn Awxeiplong Ydatikwv Moépwv KpAtng (2002). Onwe gényeital
TOPAKATW, AVAAOYQ HE TIC ETMIKPATOUOEC YEWAOVIKEC ouvOnkeg Slapopdwdnke
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EUTTELPLKA TO TTOCOCTO TE Bpoxomtwaong ou katewdUeL otov uSpoddpo opilovta the
KdBe ubdpoyewloyikAc Askdvng. H mpaktikn aut) Opwe 8ev ebpdletal os
EMIOTNHOVLKN Bdon.

3.2 Kateiobuon

Kateiobuon oplletal wg n mooodtnta emidavelakol vepol mou $BAvVEL TNV HUOVLUN
erudpavela tou LSpododpou opilovta (permanent water table - Hiscock 2005). Eivat
Baolkodg ouvtedsotng tou USpoloyikoU KUKAOU Kol o TipoadLloploog the elval
arapaitntog ywa tnv Satnpnotpun Swaxsiplon Twv UMOYEWY USATIKWY TIOPWV.
AmtoteAel 8g éva armd TIc KUPLEG OPLAKEC CUVOAKES VLA TOUG TIEPLOCOTEPOUC av OxL
OAoug, USPOYEWAOYLKOUG UTTOAOYIOMOUC Kal aplOpnTIKA povtéAa. Exktdc amd tn
vewlovia, n katelobuon sfaptdtal amd yswHopPoAOYLKEG, USPOAOYLKES Kal
KAlpoTtoAoyikée  ouvOnkeg. Ol yewpopdoloyikée ouvBnRkeg TmeplAapBdavouy
tonoypadia, edadoloyia kat BAdotnon.

Auotuxweg Sev slval Suvath n ameuvBeiag pétpnon thg Kateiobuong Kal o
npooSloplodg thg amoteAel pla amd tig peyaAltepec TMPOKAAOCELS  oOTNV
uSpoyewloyia.

Ané tnv mpwtomnoplakn epyacia tou Horton ( 1933), £xouv npotaBel moAAEg pueBodol
npoaSloplopoU tng kateiobuong. Autég opadomoloUvtal os:

e MeBbdSoug udatikoU Looluyiou

e MebBb6doug nou Bacilovral oto vopo tou Darcy
e MeBbSoucg yvnBestnoswy

e MeBbSouc sdbapUoyAS AP BUNTIKWY HOVTEAWY
e Epumeplkég neBddoug

e Emovopaldpeveg «ameuBeioc» pebddoug

OL rmapamdvw Tmpooeyyloelg ouvbéovtal He SladOPETIKEG  KALLOTIKES Kol
udpoyewAoyikéG ocuvOnKeg slval cuvnBwe KN cuykploeg elBIkd doov adopd oTIg
XWPLKEG KAl XPOVLIKES KALMaKeS. H mapdAAnAn xpnon SVo 1 meplocdtepwy PeBoOdwv
Bewpsital xpAoun yia thv eniBeBaiwon thg moTOTNTAS TWY ATMOTEAEC UATWV.

OL moapamdvw mnpooeyyicelc mpoodloplopol NG Kateiobuong MmopolV va
KatatayoUv oe tpeic opddeg avdloya e TIC (WVEC TIOU TIOPEXOUV TA OXETIKA
Sebopgva RtoL:

e  TexVIKEG ETLPAVELAKWY VEPWY
o Texvikég akOpeotng Lwvng
e TexviKéG Kopeopevng Lwvng

KdBe pia amd autég tic opddecg unodialpeital og PUCIKES, LXVNOETACELS KL TEXVLIKES
aplOpnTkwy povtéAwy (Scanlon 2002, De Vries and Simmers 2002, Jie et al. 2011).
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APKETEC ATTO TIG TEXVLKES TTOU adopoLV TIC mapandvw {wveg Baoilovtal othy elowon
tou udatikoU ooluylou. To uSatikd LoollyLo pLa AsKAvng ptopel va oplotel we:

P+ Qon = ET + Qoff £ AS
onou

P Bpoxomtwon (koL apdeucn); Qon kalL Qoff €l0poEC Kal €KpoEg avrtiotowa; ET
g€atuioodiarvon; kat AS petaBoAn otnv anobrnkeuon (tywég o mm/day A mm/year).
OL £l0po£C Kal ekpo€g elval To cUVOAO NG emdAVELOKAS PONC, UMOYELOS PONG KoL
TMASUPLKAG UMOyelag ponc. AmoBnkeuon UMApxsl oOTo  XWOVL, TAMLEUTAPES
gnipavelokol vepol KABwE KAl 0TV AKOPECTN KoL KOPESHEVN Twvn.

H kateiobuon, R, opiletal wg (Schicht and Walton, 1961):
R= 05, — Q% + Q" + ETS" + AS"

Me KATAAANAEC OVTLKOTOOTAOEL, TIPOKUMTEL N Tapakdtw elowon udatikoU
tooluylou:

R i P+ W . R(_} *E?ﬂj“‘ . ETH: o ASsHOW

O

— ATV ASHE
Onou Rp emudavelakn anoppon, Kal uz akopeotn {wvn

OL péBobol udatikoV wooluylou meplhapBdvouyv ta mMeplocdtepa HOVTEAA Bpoxng
amoppong Kat umoyslag pong. Mpodavwe n akpifsla Twv amMOTEAECHATWY TWV
pHeBO6Swv ubatwkol Looluyiov sfaptdtal amd thv akpifsa mMpocSloplopol Twv
Aoumwv ouvteAeoTwy TN e€lowang Woiaitepa otav n katsicduon sival LikpA o oxéon
HE TIC AAAeC HeTaBANTEC OTTWG N e€atpicodiarnvon. Mo Tov AOYo dUTO OL TEXVLKES QUTEC
Beswpolvtal amd oplopévoug epeuvnTeg apdLBoAou atlag ya Teploxég He Enpd N
nui€npa kAipora.

OL texvIkég emidpavelakwy vepwy cUVABwWCE adopolV MEPLOXES LEYAANG KALMOKOS KaL
S&V EMIKEVTPWVOVTOL OE CUYKEKPLHEVOUC YEWAOYLKOUS OXNHATIOHOUC, HE TA HOVTEAQ
Bpoxnc — armoppong - katelobuong evdsxopévwe va amotedoly thv 1o Stadedopévn
HEBoSo gktipnong kateicduonc.

AT TIC TEXVIKEC OKOPEDTNG | KOPEOHEVNG TWVNG HE KPLTAPLO ThV EUKOALRL XprAong Kat
ouyvotnta sdappoyng Stakpivovral ot péodot

e AwkUpavong udpootatikng otabung (water-table fluctuation - WTF)

e Nopovu Darcy
Mpémel va onuewBel OTL oL TMEPLOCOTEPEG TEXVIKEG OKOPeoTNG {WVNG TIOPEXOUV
OhUELAKES ekTIMAOELS Katelobuang kal edappodlovral kKuplwg os Enpéc A NUENpeg
TEPLOXEG, OMOU n akodpeotn {wvn slvol OXETIKA peydAou maxouc. AvtiBesta ot
TEPLOOOTEPEC TEXVIKEC KOPEOMEVNG {wvng adopolV TOTIUKEC Kol OXL ONHUELOKES
EKTILNOELC.

H uéSobdog Stakvuavons vépootartikng oraduns (water-table fluctuation - WTF)
Bagoiletal otnv mapadoxn OtL auénoslc TNg otdBNg svog eAlelBepou udpodopéa
odeirovral og katelodVov vepd. H katelo8Uon umoAoyiletal amnd tnv sélowan:
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R = Sydh/dt = S,Ah/At

omou Sy edikn anddoon, h UYog NG LEPOCTATIKAG OTABUNG Kal t xpovog. H nebodog
autn neplypddetal 8 Aemtopepws armo toug Healy and Cook (2002).

H cuykekplpévn péBodog sival Wlaltepa AMOTEAECUATIKA O CUCTAKATO UTTOYELWY
VEPWVY HE OXeTIKA afabeic uSpooTATIKEC OTABUEG KAl AMOTOUES SIAKUUAVOELS TNS
otafunc. Elval g e€alpetikd eAkuoTikh Se8opévng TS AmAdTNTAC Kol coidAVELAC TNG.
Mapouctdlet Spwe SVo v Suvapel SuckoAieg:

e Armaltel oxetika akpfn mpoodloplopo the edikng anddoong (Sy)

e Eival ouxva 80ckolog o SloxwpLlopog the SlakUavong tThe otdBung Adyw
kateiobuong amd tnv Sakbpavon Adyw GAAwv attiwyv OmMwe AavtAACELS N
petaBoAég Adyw udpavAkng kAlong (Healy and Cook 2002)

Mé8obo¢ Nouou Darcy

H péBobdog autn mpolnobétel otabepn pon xwplg avtAnoesg. H por tou undyeslov
vepoU (g) umoloyiletal amd To ywouevo TNG USPAUALIKAG OyWYLHOTNTAG €Ml TNV
uSpauVAkn KAlon. O 6ykog Tou vepol TOU pEEl HECW MLaG KABETNG TOUNAG &VOC
udpodopéa (A), ooUTal Pe TO YWOpeEVO Tou puBuol kateiobuong (R) eml tnv
erudavela tng pong (S):

gA = RS

Evvosital 6Tl n kKABstn Topn mpenel va sival mapdAAnAn Tng LIOOSUVAKAG YPOMUAS
doptiou (Theis 1937, Belan & Matlock 1973). H puébodog eivalL amin sdpdoov ta
amapaitnta Sedopéva sival Stabéoa Kat pmopel va sdpappootel og kKAlpakeg and
~1 éwg 210,000 km? Kkal XpoViKéG epLOSOUG TOU KUpaivovtal amd £Tog €W UEPLKEG
gkatovtadeg €tn.

Mpotelvopeveg TexVIKES MeplAapBavouy xprnon yvnBetwy onwg Cl ( CMB — oopporia
padac xAwplov) mpodavwe amayopeuTIKA yia epappoyr o mapdktioug udpodopeic
Kol TN XpAon aplpntikwy HovteAwv. Movtéla umodyselwy VEPWY UMOopoUV HE TN
BaBuovounon n avaoctpodn (inversion) pe SeSopéva onwg USPAUALKN aywyLLOTNTA,
uSpavVAKa doptia Kol dAAeG amapaltnTteg mapapETpoug, va uroioyicouv puBpolg
katelobuong (Sanford 2002).

TuvteAeotég kateioduong o MeooyelakoU§ KOP OTIKOUG OXNUOTIOHOUG

Ta SwBsopa amoteAséopata mpoodloplopol cuvtedeotwy Katsiobuong (Adyog
OyKoU Katelobuong mpoc avTtioTolXeg BPOXOMTWOELS) O KAPOTIKOUE OXNMATIOHOUG
e lomaviag, ItaAiag kat ZAoBeviag kuplwe pe peBodoug udatkol ooluyiou
cuvoilovral we €ne:

e Opewo kapot NA lomaviag (Sierra de Gador), ol cuvteAeotég Kateioduong
Kupaivovtat amo 0.41 éwg 0.94 katd th peyaAltepn Bpoxomtwon (Li et al,
2011).
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e 310 AvapLKO KOPOT OL CUVTEAECTEC Kateiobuong Kupaivovtal and 0.356 swg
0.763 e péoo 6po 0.57 (Bonacci 2001).

e Jtnv ZAoPevia oL cuVTEAEOTEC KATEIOSUONC 0E KAPOTIKOUE OXNHATIOHOUC
kupaivovtat and 0.50 éwg 0.60 (Andjelovet al 2016).

e JTOUC KOPOTLKOUG OXNUATIOHOUC TwV vOTIwY Atévvivwy oth ItaAia ot
urntoAoyloBévteg cuvtedeotég katsioduong kupaivovtat and 0.50 éwg 0.79
(Allocca et al, 2014).

Avadopikd pe tov EAMaSIKO xwpo HeAETeC Mpoadloplopo Kateiobuong elval oxedov
avUnapkteg (Zagana et al 2007, 2011). OL epnelpikol cuvteAeoteg kateioduong mou
xpnowomnowenkav otnv MeAétn Aiaxeipiong Ydatikwv Moépwv Kpntng (2002)
(MepAépocg k.a. 2004) kabBwce Katl otnv mapoUoa HeAéth, Slvovtal otov Tivaka Tou
oKoAouBeL.

| NIOOAOTIKH KATATAZH ZYNTENEZTHZ KATEIZAYZHZ
ANOPAKIKOI ZXHMAIZMOI
Kapotikol oxnpatiopol UPNARG EwG LETPLOG USPOTTEPATOTNTOG 55% (SuTtikd) - 50% (avot/kd)
Melokawikd aoBeotoAlBikd Aatunokpokalomayn TomoAiwy, LETPLOG £wG 55%
vdnAng udpormepatdTNTOG
KapoTikol oxnuotiopol LETPLAG EWE KPAG USPOTIEPOTOTNTOG 45% (Sutikd) - 40% (ovort/Kké)
NMOPQAEIZX ZXHMATIZMOI |
KOKKWSELG TIPOOYWLOTIKEG KUP LW AmoBETELG KUMOLVOUEVNG 20%
uSpoTEPATOTNTOG
MELOKOLWVLKEG KOLL TTAELOKOLLVLKEG ATIOBEOELG LETPLOG EWG ULKPAG 25%
uSpoTEPATOTNTOG
KOKKWSELG LN TTPOOXWLATLKEG ATOBETELG IKPAG EWG TTOAD LKPAG 10%
udpornepatdTNTOG -
AAIATIEPATOI ZXHMATIZMOI
MPOKTIKA adLomEPATOL OXNMATIOMOL LKPAG WG TIOAD LIKPAG 5%

uvdponepatotnrag (Al)
Mpoktikd adlamepatol i eKAEKTIKAG KUKAODOPLOLG OXNLATIONOL MLKPAG 5%-8%
£w¢ TOAD HkpRA ¢ Slamnepatotntag (A2)

OL mapamdvw TWEC ocuviedeotn Katelobuong TtouAdxlotov Goov ddopd OTOUG
KQPOTIKOUC OXNHOATIOHOUC TIOU AITAVTWVTAL OThYV TIAELOVOTNTA TwV UEpodopEéwy TNG
Kpntng elvat psaiwotikee oOpdpwva pe thv mapandvw BiBAoypadia. Autd €xsl
emiBefawBdel kal amd TG HeAETeg BPOXAG-AOPPONS TWV KUPWYV AEKAVWY TNG
AvatoAkneg Kpntne (O.AN.AK - Epyaoctriiplo Aypotikng Texvoroyiag E.M.M., 1994)
OAAQ Kol HEAETEC MPOCOMOLWONG UMOVELAS pong udSpodopéwy OMWE AVATOALKOU
WnAopeitn, Bopetou Aiktn kAr (Mapitong 2001, 2002, 2003).

To vyeyovde Opweg OTL oL XpholdorolnBévteg ouvtedeotég katsioduong tng
gyKkekplpevng 17 AvaBswpnong tou Ixedlou Awaxeiplong Askavwv Amoppong YA
Kpontng elval  ekTtipnosl Kol  OxL  dmoteAéopata  sPappoyng amoSeKTwy
peBodoroylwy, onpaivel Ot petall AAAwv ta avapsvopeva oddApata sival
TOUAG)LOTOV TG Taéng Tou 20% (ouvtnpnTikn ektipnon). To yeyovog auto slval Katd
avaAoyla avtioTolyo He T XpNolomoinon TIHWwY BpoXOmTwong armd EKTIHAOELS KAl
OxL ard LETPNAOELS.

EivalL aflonpdoskto otTL otnv MeAstn Awaxeipiong Ydatikwv Mépwv Kpntng (2000)
TOUAdXLOTOV  UMdpxel avadopd otoug ouvtedeotéc  Kateiobuong mou
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xphotorotnOnkay, svw oto ZIAAAM (2017) autd Sev BeswpnBnke Bépa dflo
oxoAwopoU. Me Sedopévn tnv mpodavr onpacia the kateioduong otov USpoAoyLkd
KUKAO, otolxela the $UONEG AUTAG TIPEMEL val TUXOUV LELaltEPNE TPOCOXAC KATA TV
gnopevn avaBewpnon tou ZAAAM tou YéatikoU Awapepiopatoc Kpntng.
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3.3 Asiktng Rex

Na tnv sneepyacia twv mAnpodoplwv autwv Snuoupyndnke oxetikh Bdon
Sebopgvwy oe Totnua Mewypadikwyv MAnpodoplwv mou PeTaél AAAWY KATEVNUE TG
amoypadeloeg yewTPNOELS KAl ETACLES ETAOLEC AVTANCELS TNE TTPpOodATNS armoypadng
vewtpnoswv tng AleBuvong Y8dtwv tng Amokevtpwiévng Aloiknong Kpntng (Zxnua
3.2) otig 91 uSpoyswAoyikeg Aekdveg Kpntng.

A TIC AVAYKES TOU apOvToC KePaAaiou amd Ta AMOTEAECUATA TWV UTTOAOYLO LWV Kl
TNG OXETIKAG emefepyacoiac npoodloplotnke ya kdBs udpoyewloyik Askdvn €vag
Selktng mou woltal e tov Adyo TNg eTAoag anmoAndng (vtAnceLg) mpog th HEon
gtnola tpododocia amd Bpoxomtwoslg The KABe ubpoyewAoyikng AsKAvng.

O &eiktng autdg (Rex) av kol mpooeyyLoTikog Selyvel Tnv mocootiaia aglomolnon tng
pHéong eTnoLag Tpododoaoiag Twy undyslwyv udpodopéwy, cUpdwva He thv e€lowon:

Rex = —
ex oP

Onovu
D: 0 péoog 6pog Twv eTHCWV aroAfPewv amnd tov udpodopéa (M?3)

e: 0 AOyog TOU TUAMATOC Tou eTnolou UYoug Bpoxng mou KATaAnyeL otov
uSpodopo opilovra pECW TNS KATAKOpUPNS SINBNong otnv LSpoyewWAoVLIKNA
Aekavn

P: 0 HéoOC OPOC TWV CUVOALKWY ETACLWY OVKWY BpoxAS othv embAveLd TNG
uSpoyswAoyikAg Askdvng (m3).

Ta amoteAéopata neplhapBdvovral otov Mivakeg 3.1 & 3.2 Kat amelkovilovtal ota
ZxApata 3.3 & 3.4 pe tig enpuAdéelc mou StatunwOnkav oto tponyoUUevo KepaAalo
OXETIKA HE ThV 0pBOTNTA TV ULoBeTNOEVTWY cuvieAeoTwy Kateioduaonc.

Ol mapandvw rivakeg meplAaBAVOUV KL TOUG CUVTEAEOTEC KaTteloduaong omwe autol
urodoyilotnkay amd TIK KOTEWOUOEIC TWV  USPOYEWAOYLKWY AEKAVWY  TIOU
avadépovral oto ZANATM. Mapd to OTL oto IANANM avadEpetal OTL OL CUVIEAEOTEG
autol Baociotnkav otic (8leg MNYEG HE AUTEG TNE TTAPoVCAC HEAETNG, Ttapoucialouy
TIHEC TIOU ouxva SLadopeTIKEG TIou OXL Movo Sev altiodoyolvtal oAAd Kol Sgv
grmb£xovral AoyIkNG e€AYNONG UE ATOTEAEG A VA LNV HITopo UV va yivouv amoSeKTEC.

Mpémnel va onpewBel OTL He TV ULOBETNON EVOC CPAAUATOC OTLE TILEC TOU CUVTEAECDTN
ouVTNPNTIKA TNG Taéng Tou 20% to oUvoAo tng Katelobuong yia thv KpAtn omwg
urntoAoyilotnke amd thv mapouca HeAETn Slapopdwvetal o 2.6 1. KUBIKA HETPA
gtnoilwg * 520 ek.KUPBWKA pETPA.
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3.4 EudaAwteg otn Aswpudpia udpoyswAoyLkEG AeKAvVEG

Ao TA AMOTEALCHATA TNG TIPOOCEYYIOTIKAS Autng Swadilkacioag cuvdyestal OtL oL
USPOYEWAOVIKEG AeKAVEC TTEPLOOOTEPO EVAAWTES o ouvOnkeg Aswpudplag sival autég
mou nepAapBdavovtal atov Mivaka 3.3 kat to ZxAMa 3.5.

2tov Mivaka 3.3 kot oto IxAMA 3.6 mapatiBstal emiong Kol n KATOWVOUN Twv
USPOYEWAOYIKWY AEKAVWYV QUTWYV OTLC ETTIAEYEloEC OABEC UTTOASKAVWY «=npaciac»
TIOU MpOoTABnKav athv mapoUca HEAETN.

Oa TPETEL va onUelwBOel oTL 08 HEPKES ASKAVEG N TPOKUMTOUCA Atd TA AP OTTAVW
aroteAéopata VPNAN EMIKIVEUVOTNTA HEPLKWY USpOoYyEWAOYIKWY Askavwy Bewpsital
HAAAov umepBoAikr) A/kal MAAOHATIKA AOyw TNC M Bswpnong TAEUPLKAC
tpododooiag, OMwe otnv nepimtwon thg Aekavng AtoKkopwvou.

EnutpooBétwg Bewpeltal OtL n Unapén SLOKEKPLUEVWY «PWYHWOWY» AEKOVWY OTIWG
autég tou Wnlopeltn kat Aiktn avtiotowya, sival sopaApévn. MNa tov akplBEctepo
PoaSloplold Twv USpoyewAoYIKWY Askavwy (Kol KAT MEKTOON TWV ORASWVY
uroAskavwy Enpaciag) kplvetal amapaitntn n avaAutiky mpocopolwon Kads
urtdyelou udpodopéa mou mpodavweg Ba TEPABAVEL KOL UTTOAOYIOMO TNC
kateiobuong pexpnon amodektng ppbodoloyiag mpoadloplopol. Me Bdon auth Thv
aVOAUTLKA TAnpodopla evdéxetal va urtdpéouv alhayég atov TeALKO pooSloplopd
TWV opddwv urtoAekavwy Slaxeiplong tne Enpaciac/Asupudpiac.

AmO TA MEXPL TWPO OQNMOTEAEOUATA Ol  UTMOAEKAvEC Tou  TepLAApBdvouv
uSpoyewAoyLKEG AekAveg e TLUN ouvteAeotn Rex 2 0.4 elvat ol akdAouBeg:

Xaviwv - Klodpou

NoAawdxwpag — Zdakiwv — MAaKLA
PeBUpvou - MewpylomoAng
lepomotdpou - MAatL

Avaroddpn

HpakAeiov MaAiwv

Ayiou NwkoAdou

Notou AaoBiou - lepdrmetpag

Lo NV WDNR

Zntelog

TTOU QVTUTPOoWIteUoUV TO oUVOAO TWV MPOoTABEVTwY UMTOAEKAVWY, YeYovog rou Sgv
OVTOVOKAQ TNV TIPAYHATLKA €lkOva. Mpémel va onpuelwBel otL n emAoyn TS TLUAS Rex
2 0.4 slval avBaitetn Kal gywe yia Kabapd mpaktikoUg Adyoug. OQUOLAOTIKA,OTIWE
givatl pavepd amnod to Ixnua 3.6 oL mepLox£g ou apoucidlouv UPNAR erukvduvotnTa
SlaBeopdTnTag UOYELWY LBATIKWY TOPWV elval:

1. Bépslo tunpa NopoU Xaviwy
2. Notwo tunpa NopoU HpakAeiou
3. Notwo - Autikd tuRpa NopoU AaciBiou
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Nivakag 3.2 YnoAoyloBeioeg TLéG Tou Selktn Rex Twv USpoyewAOYLKWY AEKAVWV KOOWE Kol oL
TLEG TOU Seiktn Rex ZANAT mou unoAoyiotnKe oo to Sedopéva TANAN
EU_CD_GW YAPOIEQAOT IKH AEKANH Rex Rex
ZANAN
GR1300011 | KAPZTIKO TOMOAION 0.09 0.25
GR1300012 | KAPZTIKO Z@HNAPIOY 0.00 0.00
GR1300021 | MOPQAEZX KIZXAMOY 1.32 1.03
GR1300022 | MOPQAEZ KAMMNOY XANIQON 1.33 0.95
GR1300023 | MOPQAEZ ANOKOPONOY 1.65 1.02
GR1300031 | KAPZTIKO BA. AEYKQN OPEQN (AT1AY) 0.04 0.07
GR1300032 | KAPZTIKO BOPEIQN AEYKQON OPEQN (ZTYAOY-APMENQN) 0.00 0.01
GR1300033 | KAPZTIKO BA. AEYKQN OPEQN (KOYPNA-TEQPTIOYMNOAHZ) 0.01 0.01
GR1300034 | KAPZTIKO NOTIQN AEYKQN OPEQN 0.00 0.00
GR1300035 | KAPXTIKO FEQPTIOYMNOAHX 0.11 0.18
GR1300041 | KAPZTIKO APMENQN-MAAAKIOY- MOYNTPOY-APTYPOYMOAHZ 0.07 0.14
GR1300042 | KAPZTIKO KAAAIKPATH-AZIAEPQTA 0.13 0.16
GR1300043 | KAPZTIKO KEAPOY 0.00 0.00
GR1300044 | KAPZTIKO MAPAKTIO FEPANIOY 0.00 0.00
GR1300051 | MOPQAEZ BA. PEQYMNOY 0.10 0.11
GR1300052 | MOPQAEZ BA. MAPAKTIOY PEOYMNOY (KAMMOY PEOYMNOY NP 0.60 0.53
GR1300053 | MOPQAEZ BA.PEOYMNOY 0.27 0.16
GR1300054 | NMOPQAEZ KENTPIKOY PEQYMNOY 0.06 0.05
GR1300055 | MOPQAEZ NOTIOY PEQYMNOY 0.03 0.03
GR1300061 | KAPZTIKO TAAAIQN 0.02 0.02
GR1300062 | KAPZTIKO BA. WHAOPEITH 0.00 0.00
GR1300063 | KAPXTIKO BA. WHAOPEITH 0.01 0.01
GR1300064 | KAPZTIKO KEPHZ-TYAIZZOY 0.01 0.01
GR1300065 | KAPZTIKO NA. WHAOPEITH 0.04 0.05
GR1300071 | NOPQAEZ BOPEIO-KENTPIKHZ AEKANHZ HPAKAEIOY 0.37 0.31
GR1300072 | MOPQAEZ NMAPAKTIO BOPEIOY HPAKAEIOY 0.44 0.7
GR1300081 | MOPQAEZ TYMMAKIOY 3.31 2.01
GR1300082 | MOPQAEZ MAPAKTIO TYMMNAKIOY 0.92 1.27
GR1300083 | MOPQAEZ MOIPON 2.09 1.47
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EU_CD_GW YAPOTEQAOTI IKH AEKANH Rex Rex
ZANAM
GR1300084 | MOPQAEX FAAIAZ-BATIQNIAZ-AZHMIOY 0.63 0.27
GR1300085 | MOPQAEX MEZOXQPIOY 0.64 0.65
GR1300086 | MOPQAEX MEZAPAX-NOTIOY HPAKAEIOY 0.59 0.64
GR1300091 | KAPZTIKO MOMMIAZ-AAHOINHZ 0.35 0.17
GR1300092 | KAPZTIKO MYPIOY-XAPAKA-OOYPNODAPAITOY 0.06 0.05
GR1300093 | KAPZTIKO MAPAKTIO AXTEPOYZION 0.06 0.05
GR1300101 | MOPQAEX KAXTEAIOY 0.45 0.51
GR1300102 | MOPQAEX POYZOXQOPIQN 0.67 0.99
GR1300111 | KAPZTIKO AYTIKHZ AIKTHZ 0.03 0.03
GR1300112 | KAPZTIKO MAAION-ZEAENAZ 0.05 0.06
GR1300113 | KAPZTIKO BA. AIKTHZ 0.07 0.07
GR1300114 | KAPZTIKO AAKKQNION-AAMYPOY Al'. NIKOAAQY 0.43 0.34
GR1300115 | KAPZTIKO ®OYPNHZ-EAOYNTAZ 0.03 0.03
GR1300116 | KAPZTIKO MAPAKTIO ZIZIOY-MIAATOY-EAOYNTAZ 0.06 0.06
GR1300117 | KAPZTIKO ANATOAIKHZ-NOTIAZ AIKTHZ 0.09 0.08
GR1300121 | MOPQAEX IEPANETPAZ-KENTPIOY 0.48 0.25
GR1300122 | MOPQAEX MAXEIAZ AMMOY-KAAQY XQPIOY 0.76 0.49
GR1300123 | MOPQAEZ IEPANETPAZ-KAAQY XQPIOY 0.62 0.60
GR1300124 | NOPQAEX MYPTOY 0.71 0.39
GR1300131 | KAPZTIKO OPNOY 0.05 0.05
GR1300132 | KAPZTIKO MAPAKTIO MAAAYPAZ-TIAXEIAZ AMMOY 117 1.1
GR1300133 | KAPZTIKO OPYMTHZ 0.16 0.11
GR1300134 | KAPZTIKO MEYKQN - MAPQNIAZ 0.10 0.08
GR1300141 | MOPQAEX XHTEIAZ-MAMATANNAAQN-ATIAZ TPIAAAZ 0.56 0.42
GR1300142 | MOPQAEXY KOYTZOYPA-MAKPYTIAAQY 0.26 0.23
GR1300143 | MOPQAEX XKOMHX-ZHTEIAZ 0.55 0.46
GR1300144 | NOPQAEX TOYAQOYPA 0.30 0.29
GR1300151 | KAPZTIKO OPEQN ZAKPOY 0.02 0.01
GR1300152 | KAPZTIKO BA. AMOAHZEQN OPEQN ZAKPOY 0.13 0.17
GR1300153 | KAPZTIKO MAPAKTIO ANATOAIKON AMOAH=EQN ZAKPOY 0.01 0.01
GR1300154 | KAPZTIKO OPEQN MHIHZ ZOY 0.00 0.00
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EU_CD_GW YAPOTEQAOTI IKH AEKANH Rex Rex
ZANAM
GR1300161 | MOPQAEZ GOINIKOAAZOYZ BAI 1.01 0.63
GR1300162 | MOPQAEX MONHZ TOMAQY-MAAAIKAZTPOY-=HPOKAMIMOY 0.41 0.29
GR1300171 | KAPZTIKO MAAAIOXQPAL 0.09 0.18
GR1300172 | KAPZTIKO XPYZOZKAAITIZXAZ 0.01 0.01
GR1300173 | KAPZTIKO KANTANOY 0.00 0.00
GR1300180 | MOPQAEX ®PATKOKAZTEAAOY 0.18 0.33
GR1300190 | PQrMQAEX XANIQN 0.47 0.23
GR1300200 | MOPQAEX XPYZOXKAAITIZZAZ 0.06 0.11
GR1300210 | PQrMQAEX PEOYMNOY 0.58 0.55
GR1300220 | POQrMQAEX AXTEPOYZION 0.77 0.33
GR1300231 | MOPQAEX OPOIEAIOY AAZIOIOY 0.05 0.03
GR1300232 | MOPQAEX EMMAPOY-MANATIAZ 1.97 1.50
GR1300233 | MOPQAEZ ANQ BIANNOY 0.60 0.33
GR1300234 | MOPQAEY KEPATOKAMITOY-APBHZ 0.33 0.20
GR1300240 | PQrMQAEZ AIKTHZ 1.07 1.28
GR1300250 | PQIrMQAEZ WHAOPEITH 0.47 0.68
GR1300260 | PQIrMQAEX OPEQN ZAKPOY 0.14 0.13
GR1300270 | MOPQAEZ FAYAQY 0.01 0.14
GR1300280 | KAPZTIKOTAYAQY 0.01 0.02
GR1300290 | PQIrMQAEZX MNMOYXTAZ-OZY KEQAAI (AAMANIQN-AAPANIOY) 0.16 0.15
GR1300301 | KAPZTIKOTIOYXTA 0.00 0.00
GR1300302 | KAPZTIKO AAMANIQN-AAPANIOY 0.00 0.00
GR1300311 | KAPZTIKO KAINOYPTIOY XQPIOY-XMAPIOY 0.04 0.03
GR1300312 | KAPZTIKO MAPAKTIO HPAKAEIOY-FOYBQON-XEPZONHZOY 0.07 0.20
GR1300320 | POrMQAEX OPNOY-OPYMTHX 0.43 0.40
GR1300321 | KAPZTIKO MAPAKTIO TPAMBOYZAX 0.00 0.00
GR1300322 | KAPZTIKO MAPAKTIO ZMAGAX (POAQMOY) 0.00 0.00
GR1300323 | KAPZTIKO MAPAKTIO AKPQTHPIOY (ZOYAAY) 0.01 0.01
GR1300324 | KAPZTIKO MAPAKTIO AMTOKOPQNA 0.00 0.00
GR1300330 | KAPZTIKOTYWQN KPHTHX 0.05 0.05
GR1300340 | NHZIAEX KPHTHX 0.00 0.00

47



8

0000zZ6€ 000006€ 000088 000098E

000076E

000004 000089

Sualidy Sua S53apN3Yy I3mAoym3Aodon 5110 xay Unsg noa lrioaniny) ¢ ¢ orllXz

et [ 260 I voo I sso [ svo [ Jseo [ ] evo [ o [ voo
vee [l zs I 2o B coo [ eso [ | wwo[  Jeco[ | ovo [ eoo [ <o [
soz [N & I oo I zoo ] sso [ Jevo[ ] eo[] vvo [ oo [ zoo [
v o B ool co ] evo o[ ] czo [ svo [ oo [ oo I
sot N ror I o0 I sso [ cvo[ Jieo[ Joezo [ vo [l soo I o

VIWNHNINOLUA

000099 0000¥9 000029 000009 000085 000098 0000¥s 00o00zs 000008

00008y 00009%

08 HD
045

09Z00E )]
!

oveoh

¥

8061 00ELHO,
3

ELLOBELHD

00000L 000089

000099 0000¥9 000029 000009 000085 000098 0000¥s 00002s 000008

T
0oo08¥ 000091

000088€ 000098¢e

000006€

0000Z6€

w
w0
e
o
(=1
o
o



3.50

3.00

2.50

2.00

1.50

1.00

0.50

<HIHd) Z3VIZHN
VNOJOMOUV OlIIVdVLU OMILZdVA

(AOLDVOd) TYOVLIZ OILYVdYL OMILZdY

<HIUAdG®-AONdO <3IVOINIOd

AOIdVINZ-AOIdUX AOLIdAONIVN ONILZdV

VIXAOI OMILZdV

AOVAVI OMILZdVA

AOdNVZ NO3dO LIVOINIOd
<HINIV ZIVONIOd

AONNVIF ONV 23V0dOU
AOIOILVV AOIVILOdO 3vDdoU
AONINAG3Id <IVOINIOC
NOINVX ZIVONWIOd
AONVLINVI ONILLdVA
<VdOXOIVVVL ONILLdWA

1vd TAOXVVOMINIO®P 23v0doU

"'NONIVOLVNYV OlINVdVL OMILZdVA

AOdAVZ NOIdO OAILIdWA
CVIFLHZ-XHUONZZIVOdoU

"-NOVVNNVIIVUVU-ZVIILH IVOdOoU

<HIUAMG OMILZdVA

AONdO OMILZdVA

AOIdOX AOVVA-XVd13LVd3I1 LIVOdOoU
AOIdININ-ZVd1ILUVdII ZIVOdOU

"-AOLVVIN-AOIZIZ OILAVAVLU ONILZdV

"IV AOdANVY-NOINOIVV OAILIdW

<VYNIVIZ-NOIVVIN OMILZd VA
NOIdUX0ZA0d 23V0dOU
NOIZAOdILIV OIIIVAVL OMILZdVA
CHNIOHVV-IVILINOU OMILZdVA
AOIdUXOZIIN 23V0d40oU

NOdIOIN 23V0doU

AODIVUINAL £3V0OdOoU

" CHNVAIV ZHAIdLININ-013d04 3vVOdoU

AOZZIVAL-ZHdIN ONILZdV
H1I13dOVHrh 'va ONILZdV
AONWAG3d AOILON 23V0dOoU
AONWAG3d'vd <3VOdoU
AONINAG3d 'Vd 23V0d40U
AOdVIN OAILIdWA

"-AODIVVVIN-NONIINGY ONILZd VA

NO3dO NOXAIV NOILON ONILZdVA

"'NU3IdO NOMAIV NOIIdO9 OANILIdVA

0.00

AONDdOMNOUY 3V0dou
AOWVZZD £3V0doU
NOIVOUOL OAILLdWH

Rex_SDLAP

Rex

Katavopn touv dgiktn Rex otig ubpoyswAoyikéS Aekaveg tng KpRtng

Ixnpa 3.4

49



S0131L3 | 910 6so JVIFLHZ-ZHLUONX XIV0dOU | €7100€LED

S0d13upd3| - 101100V N01ON /50131UZ | ZH0 950 VVVIdL XVIIY-NOVYNNYIIVLVL-XYILHZ X3v0dOoU L7100€LHO

01oYL - norip1ouod3 ] f pioyL| — AmModT — SodmXomyol| | 650 860 AONWAG3Id TIVOW U 01200€L4O
udogounay / n1oyL| — noripronodz) | $90 650 AOIFVHVdH AOILON-XYHVYIIW XIVOdOL |  98000€1 4D

SuyounoiAdms - noarlngad | €50 090 AONIWA®Id AOLINYY) T3VTdOL | 2S000€} 4D

Y0d13upd3| - N0)GI0DY NONON | €€°0 090 AONNYIE UNY 33v0dOL |  €€200€LHO

S0d1310d3]| - N01gI0VY 0PN | 090 290 AOIUX AOVYA-X¥d13LVd3I IVOdOU |  €2L00ELED

udogounay / n1oy|| — noripionodz) | /20 €90 AOINHZV-XVINOIIYE-XVIVY1X3IVOdOU |  ¥8000€1HO

udpgounay | G9°0 v9°0 AOIdUXOX3W I3V0dOL | G8000€1HO

Udpgounny /amyp|A N013VI00H | 660 190 NOUIdUX0ZA0d 23v0doU ¢0100€L Y9

0d13und3| - 19100y 0ON | 6E°0 120 AOLdAW X3V0dOL | ¥2100€L YO

N0PYONIN NOJAY / 50d131pd3] - 10)gIOY NO1ION | 670 9.0 AOIUX AOVYM-AOWY XYIFXVYL XIV0dOL | 2¢l00€LdO
udogounay / n1oy|| — noripionods) | €¢0 L0 NOIZAOd3LXY ZIVOWIOd | 02200€LHO

Q1oyLl - noripronods) | Jz7) 260 AOIAVLNAL OLLMYdYL X3VOdOL | ¢8000€LHO

31Uz | €90 10} 1vd TAOZYVOMINIO® X3V040L 19100€1HO

q1oy|| - noriprouods] | 871 L0} SHIMIVXIVOWIOd | 0%200€LHO

UdpgounAy /50d13uDd3| - N01GI00Y NOILGN /AMIYDIAl N013YINAH / nopyoxiN nowdy | bl L) AOWNY ZVITXVYL-RYJAVVYIN OLLMY VL OMILZdY ¢e1L00ELHO
pd13und3| - 1100y onoN | €0°) 4N AOWVZZIM 23V0doU 12000€1 4O

norlpory - amany | 96°0 €e'l NOINYX AOLUINYX 23v0dOU ¢2000€LHO

norlpory - amaoy | <0} a9l AONU4OMOLUY 23v0d0oU €2000€1 49O

udpgounay | 051 L6} VIIVNYL-AOdVLINT X3V0dOL | 2€200€LdO

q1oyl - noripiouodz] | LV} 60°C NUdIOWN X3v0dOL |  €8000€LHO

o1oy|| - noripronods) | L0C g€ AOMVLUWAL 23V0doU 18000€1 4D

2VIZVdH= TINVHIVOLIA LYVVI X8y X8y HNYXVV HAIIOVU310dVA M9 dd N3

xay U1n3Q oyludin 31 S3n0N3Y I3MAoyM3A0dQA €€ Yonony




1S

13102 | 620 Wo AOdLIYAMIVVYLI-AOVLIOL THNOW 23v0dOL | Z9L00ELYD

A0DYOXNIN N01AY | €70 €0 AOYVOMIN “I¥ AOdAWVY-NUINUNNYY OMILZAYN | #1L00ELYD

50d13upd3] - N01g100Y N01LON /50131UT | 040 ev'0 THLUADO-AONAO ZIVUWIOL |  02€00€LHD

AMIYOIA N013VIAH | 110 w0 AOIAVIYdH AOI3d08 AOILNYAYLI ZIVUOL | 2/000ELHD

udpgounay /AMYOIA N013INAH | 160 Sv'0 AOIVILIYN IIV0dOL | L0L00ELYD

PRIOYL| — AMDIDGT — SodmXoloypl| / norpony — AmianX | €270 L0 NUINYX ZIVOWIOd | 06L00€LHD
SuyounoiAdms] - noaringad /AmIYBIN 0013IDAH | 890 i) HLI3dOVHM TIVOWIOd | 05200€L 4D
50013upd3| - N01g100Y NOON | GZ'0 8v'0 AOIdININ-3Yd13LVYdTI IIV0ULOL | 1ZL00ELHD

2YIYdHZ XINYIIVOLIA LYVVZ Xey xoy HNYYYV HAIIOVUI 10dVA M9 ad n3a




3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00

AOUINVIOdH=-AOdIZVAIVVVL-AOVLOL ZHNOW 3v0dOU
AOVVOJIN "1V AOdAINVY-NUINUDIVY OMNILId Y
SHIUAdO-AONdO 3IVOWIOd

AOIIVIVdH AOI3d08 OIIVdYL 23vV0dOU
AOIVAIZVM 23V0dOU

NOINVX Z3VOW10d

HLI3dOVHmh Z3IVOW10d

AOIdLININ-Vd13LVd3| 2IV0d0OU

IVIFLHZ-ZHUONZ 23V0dOU

IVVVIdL IVIIY-NUVYNNYIIVLVL-ZVIILHZ 33V0d0U
AONWA©3d 23VOINIUC

AOIFVIIVdH AOILON-IVdVIIIN 23V0d0OU
dLI-AONWAB3Id AOLINY) AONINAGId AQIIVdYLI "VE 2IV04OL
AONNYIE ONV 23Vv0d0U

AOIdUX AOVVII-XVd13UVd3l Z3VOd0oLU
AOINHZY-IVINDIIVYE-2VIVVY] 33V0d0OU
AOIdUXOZ3IN 23v0dOU

NOIdUX0ZAOd 23V0d0U

AOLdAIN 23V0d0OU

AOIdUX AOVYA-AOWINY IVIIXVYL 2Iv0dOoU
NUIZAOdILIVY ZAVOWIDd

AODIVUINAL OlINVdVU 23V0d0OU

1vd TAOIVYVOMINIO® 23v0dOoLU

THINIV ZIVOINIDd

AONINY VIIXVLU-IVdAVVVIA OIDIVdVL OMILIdVX
AOINVZZIM 23V0dOoU

NOINVX AOLUINY 23V0dOU

AONTdOMOUY 23Vv0doU

IVIIVYNYLU-AOdVYLINT 23V0d40L

NOJIO 23V0d0U

AODIVLINAL 33V0d0U

B Rex M Rex_SDLAP

Rex

iktn

o

I

,

Y5 poyewAoykéG AEKAVES EUAAWTEG O OUVONRKEG Aslpudpiog Pe BAON TLG TLHEG TOU

IxAno 3.5

52



€S

(orinlodAd3u
odnorl) Uazysr ponodou AULo 13gL10dU ANCX3 PdM1 10X3H nou SvondUz AmADIZYOoLUN I3QDVTI0 S11 31 Uo3Xo 30 X3y U39 noa Urloaviny bndmy 9'¢ oriuXz
00002 000004 000089 000099 000079 000029 000009 000085 000095 000078 00002 000005 000087 000097

o

000098E

000098E

(7]
o0
[+:]
(=]
[=]
[=]
(=]

000088€E

000006€
|

0000zZ6E

000006€

0000Z6€E

0000t6E

I
000022 000002 000089 000099 0000%9 000029 000009 000085 000095 0000%S 00002s 000008 00008¥ 000097

00006



¥S

Suomd
-orlyodn Snond Suyoind] 13 N
mAQy nodgogoun AMAMZ 1091Y0103¢o0 ZHVOUAOIIdDIY
53rha 53a31iU3N0 IXO HVWY) HVWY) v0'C Soxmodoy 9N303g0uD N3a3A02d013 10NATOIMH SM3 10gmd | ONLZdW GE000ETYD 6
Slyownd 1 1o% nonol (THVOLAOILdDA
501l1010d31 AMAMZ 1091Y0103¢o0 -VNdAOM) NU3IdO
IXO HVV HVVX | oT'set soxmodoy | 5101311 13029010 N343A03N 10NAOIMH 5M310NQOdL | NUMAIV 'vE OMILIdV) €E000ETYD 8
sl (NUNIWAY-AOVALR)
Smlagr | -ownd] Suamz 0g1yor03gon NUIdO NUNATV
IXO HVY) HVY) €0°€6 20modny -0d3u Suylhniogiyoro3gdoy 10NMONMY SM3 10gId | NOIIdOd OMILZdV TE000ETYO L
Soalneandsu SuylroX ayou Suy
53190Y0X - 531YYNQ 010l | -owd) Suamz w0gyo103gon (xvI1¥) NUIdO
IXO HVY) Hvvy | 6Tzt S0modny -0d3u SUylhniogyoro3goy 10NAOIMH M3 101l | NUNAIV "VE OMILZdV TE000ETYO 9
S01l1910d31 AONUJONOLY
IXO HVY) HVYY | LTvTT s3gmdol] | Suyldin 11303g010 N343403N 513039010 N3N3A03N 33V0doU €2000ETYD S
Soalinoandsu Suy
-buhn Sm3 S01daz n303goUD N30390U0 N3A3A03N NOUINVX
IXO HVY) HVWY | 8L'6LC a3gmdo|l 913A3A03N 10X 313434010013 03 9)3A3A010013 ] AOLIAVA 23VUdOL TC000ETYD 14
uamy vuxpndou Alio 501
Lomdarlyodn o -l1o1nd3u Svidizr hizo3goun
-3¢pdA010N PXL0L IXO HVY)I A €V'8€E 53gmdoyy 513A3A03N 1031 5)343A010013 | 51303g0LD 513A3403N AOWVZZIN TIVOdOLU 1T000ETHD €
nogAILl
Svalincandsu Sodazr Suamz10g1y0103gon
IXO HVV HVV 00'L 203000y 91303g0UD 313A3A010013 ] 10NMIMH 5M310NQ0dL | AOIdYNH®OZ OMILIdV) CTO00ETHYO [4
502l
-020d3u SuylroX n303goun
N3A3A03N "S02bo1nd3u
IXO HVVY HVVY 6T°L6 Semodoy [ Sodazrl LApuoyoiodioLNIDY bAouoyosiodsiormoy NOUIVOLIOL ONILZdWY TTO00ETYO T
Sorlo/doX Lonion10M Lonion10M (zwy) n3dododgn (odododgn Soior Soworliono
N3oliduandoyy md3nnd3| xmoooyy lsmooyy Lonang, Souny n1o1imdio pa3Th3Nd31A odnx) mAoyms ] -laono mionrong SonQmy v/v

“Suplidy nmdododgn AmsAgun Uo10V1D) "£T0C “T NoQnDL “N SUNvrmondy) Sualidy yA no1 amipriliiono Acmniogn Am3sAoun Ama dSoriowduindoy

*(Slaldy Lolxnowy basrimdinznouy

t'€ Sonomy




SS

Suamz
N0A0| 1081Y0103go10
S01b101-0d31 10NAONMH
IXO HVY HVY SSELT Son1o0dny ShiyurtoX ogiyoro3goy 5Sm310MgOdL | HLIFdOVHh Ve ONILIdV 79000€THD | /T
Slamz
N0A0| 1081Y0103go10
S01b101-0d31 10NA0NMH
IXO HVY HVY ¥6°€8 501000y ShiyurtoX ogiyor03goy 2mM310g0d | NOIVVVL ONILZdV) T9000€THD | 9T
Sni1lncandsu
Suy-UrioX Sm3 Smdazr
N30390U0 N3A3A03N N303goUD AONWAGId
IXO HVWY HVW) 60'7CT 53gmdoly 103 913434010013 | 513n3A03N AONILINTY TIVOLOU ¥S000ETHD ST
Svalin-o10d3u
Smdazr Sm3 Suyldin N303goUD
IXO HVV HVVY LTLET Ssgmdoll | 91303g0uD 5)3A3A01d013] 913n3A03N | AONWWA®3IdVE 2IVOdOU €S000£THO vT
(Sunzdoumdgan (ROLVINVdIL
w0 nond) bomd-arlyngn ~AONIdU-AONWAG3Id
103 Lon3y-ypa3rnzdaun Swabingrndszu Suyldn N303goUD AOLNYM) AONWAGId
101-3¢0d ALY DXLOL IXO HVW HVW)I ST6Y 539mdoll | 3130390UD )3A3A010013] 513n34000013] | AOILIVAYLU "V IVO4OU 7S000€THD | €1
So1lnoandsu Smdazn N303g0UD
IXO HVV HVVY 61°20T Ssgmdoll | 91303g0uD 5)3A3A01d013] 913n3A03N | AONIANAG3d "vd 2IVOdOU TSO00ETHO 41
Soaln
-o10d3u SuylrioX ayou Suy-ound
uamy o1indou 33119-0y0X - 931yynd | Suamz 10g1ye103gon
alno lomdarlyodpn 103 S01b101-0d31 103NAONMY AOINVdIl
101-3¢R0ADID DXL IXO HYW) HVWA €T'ST So3n10d03Y sbiyuchnr0g1yo103goy Sm3z10nQ1d | OILIVdVL OMILZdY ¥¥000ETYD | TT
Suy-ound
Soilncandsu | Suamziogiyorozgon IHVOUAOdALdY
SbyurioX nyou 103NMOIMH ~AOdLNAOW -AQIVVYIA
IXO HVWY HVW) 98°0% Soxiodoy 53110Y0X - IZVVND Smz10mgod L -NUNIINY ON1LIdW) T¥000ETHO | OT
Sorlo/dnX Lion1on10M Lioniopaoy () n3dododgn (odododgn Soipriliono
N3oldlandoyy md3nnd3| xmoooy| ooy Lonang, Souny n101mdio pa3Th3Nd31A odnx) mAoyms Soaom-lnono moorioap songmy | v/v




99

Suyownd
Suamz r0g1y0103goy
LT IXO HVY HVY 88'€ 205000y 101Qulidy V1XAOLI OMI13dV) TOE00ETYHD | /¢
101A0N3YY0L Soaliaga
-31i¥3d31n ndod-odgn -0d3u So1dazr HLI3dOVHmh
So1lnesnrioa-ng Sudim pnuol IXO HVY HVWY | T9°L6C 53gmrAmg 10g1y9103goy 331190Y0X - 3BNVND 3IVONIUd 0SCO0ETYD | 97
101A00N3YY0L Sni1lncandsu
-31i¥3d31n ndod-odgn Suyldhn N303g010 N30390U0 AOIOIZYY
So1lnesnrioa-ng Sudim pnuol IXO HVY HVY 20°'LT 53gmdoll 91334010013 913340000131 | AOIVILOCO 23VUdOU TEZOOETYD | S¢
Sn1lncandsu
Suyldhn N303g010 N30300UD N3A3A03N AVIULIVYNTOIADX
IXO HVW HVW 00'8¢ 539mdoll 91334010013 03 5)3n3A01d013 | z3vudol 00Z00ETYD | T
109
-1Y010X0 10\ 1AdY 103
101A00N3YY0L Soaliaga 931))-0Y0X - I3NVYND
-3rhi3d31un ndod-odgn -0d3u Smdazr Suyoind | oy nogal
so1lnosirtoa-ng Shidim ol IXO HYW) HVYY | +0'Z8S 53gm1iAmg 1091Y9103¢oy amamz SuXonyod NOINVX ZIVOIALIDA 06TO0ETYD | €T
Soabnoandsu NoA0|
SuylrioX Suamz10@1y0103gon
QYOL 531120Y0X 10NMONMH IVIRULIVVIZOZAdX
IXO HVVY HVVY S8vT Spnodoy - 930N Sm3 ) 0n9md | ONILZdV TLTOOSTYD | T
Sn1lncandsu
uomdarlyodpn Smdazr M303g0UD N30390U0 AOIIWIVAH AOI13d04
‘Lonsyyp1arhiadsun IYN HYWM HOIVY | OLTTT 53gmdoll 91334010013 N3A3A00d013 | OIDIVdYL 3vidou TLO00ETYO | TC
amdinA
MAQY 01A0Y VX3 30 VIUIOMIN 501-U1010d31
-31d3u byldin 101-3¢pndAnioy Smdazr M303g0UD AOIAWIVAH
D01 M01A0NZYY0L3T S13a3h03N THNYYIV THAIdLNIN
130310 0dododg-n pdnr pxLoL IXO HVW HVYY | 00'SEv 53gmdoyy 103 313434010013 | 91303g0ND 5)3A3A03N -013d04 23V0doU TLO0OETHD | 0T
Sn1lncandsu Suy-ound
SuylrioX Suamz10@1y0103gon
uomdarlyodpn NYOLU 331190y 105100dN0| AOZZIVAL
‘lonayypisriizdsun I¥N HIW HIW LT8 Son1o0dny —931\YNOD Sm310n90d | -ZHdIN OMILZdV) ¥#9000€TYD | 6T
Suamz
Soalng N0JA0| 10Q1Y0103¢go1
-0d3u ShylrioX 10NAOIMH HLI3dOVHmh
IXO HVW HVVYY | S0°'8TT 20X110003 10g1Y9103¢oy amz10nemd | Ve ONILZdV €9000€TY¥D | 8T
Sorlo/doX Lion1o010M Lion1on10M () n3dododgn n1orimdio (odododgn Soior Soipriliono
N3olduandoyy md3110d3| xmoooyy lsmooyy lonixg, Souny 0A3M33d311A odnx) v1IAoYm3 | -lnono vionroag songmy | v/v




57



89

Sby-ound
Sn1laoand3u Sbamz10g1ye103gon Y10d3IVIY
SbyurioX nyou 103NA0IMH “HLYAAIVVY
IXO HVY) HVW) LT'E6 2910003 I31)0Y0X - BNWND 2m3 j10ngmd L OMILZdv) T¥O00ETYO | 9¢
nono|
suamzr0g1y0103gon
1ONAIMH NU3IdO NOJAIV
S€ IXO HVV) HVV) €0°C8Y Son1o0dny 5m3105Q0d L NOUILON OMILZdW 7€000ETYD 13
Sn1laoand3u
01A01 DNCONA Sby-UroX Sm3 Smdazr
30 Loongdzun 101-3¢ppdAn10M N303Q0UD N3A3A03N N303Q0UD N3A3A03N AOIVILIW
o1 ‘Uon3yypisriyzd3un YN HIWI HV¥I 10°ST 539mdoy 103 93A3A010013 | 103 93434010013 | 3Avudou TOTOOETYD Ve
Suy-ound
Suomd suamz109y0103goy
-arlyodn Snond mAoy Svalnoa-od3u 10ongnlidy YNUOdONOUY
nodgpgoun Sz 53a31ili300 IXO HVY) A2 05°0€ Spn10d0y mdazrogiyprosgoy Smz10nQd L | OILIVAVL OMILZdYM YTZEOOETYD | €€
no1no| 1o Suy-ound |
Slomd Suamz10g1y0103goy (TYVAO3)
-arlyodn Snond mAoy Svalnoa-od3u 10ongnlidy AOIdHLOdIVY
nodgpgoun S3ri 53a31ili3n0 IXO HVY) A2 8869 Senodoy smdazr ogiyerosgoy Smz10nQd L | OILIVAVL OMILZdYM €CEO0ETYD | ¢€
Suy-ound
Suomd suamz109y0103goy
-arlyodn Snond mAoy Svalnoa-od3u 10ongnlidy (AOLUDVOd) IvOeVLUZ
nodgpgoun S3ri 53a31ili3n0 IXO HVY) A2 6C6L Senodoy smdazr ogiyerosgoy Smz10nQd L | OILIVAVL OMILZdYM TTEOOETYD | 1€
Suy-ound
Suomd suamz109y0103goy
-arlyodn Snond mAoy Svalnoa-od3u 10ongnlidy IVIAOGINVA]
nodgpgoun 53 53a31ili300 IXO HVY HVY) AT Se0d0y smdazr ogyerosgoy Smz10nQd L | OILIVAVL ONILZdYM TCEOOETYD | O€
Suy-oud | AOIHNOZJIX
slamz10g1v0103goy -NUEAOI
uomdarlyodpn Svalnoa-od3u 10ongnlidy -AOIAVIVdH
‘Uonayymarizdzun IYN HIV) HIW) 89°LS Spn10d0y mdazrogiyprosgoy Smz10nQd L | OILIVAVL OMILZdYM TTE00ETYD | 6¢
nogAIll
slamz10g1v0103goy AOIdVIAIT -AOIdUX
Svalnoa-od3u 10NATOIMH AOLIdAONI¥
IXO HVY)I HVW)I €T°69 Sosn0doy| Smdazrogyprosgoy Smz10ngulidy OMNI LV TTE00ETHD | 8T
Sorlo/doX Lioniopaoy Lioniopaoy (zwy) n3dododgn (odododgn Soior Soipriliono
N3oldlandoyy md3110d3| xmoooyy ooy Lonang, Souny 0101Md10 0A3Th3ND3UA odnx) mAoyms ] -laono mioorong songmy | v/v




59



09

01401 DNINIA 30 31Lno¥ 31 53a311L3N0

U0 ‘(SUnyn) viAgidmyX 103 (SohnA) AOIIVIVAH
01401 N30 30 Longdzun 1013$dADION Soalnoandsu Sy AOILON
0I-11L01 101A0N3YY01-31IN3d31N -urloX »1303g01uD -IVdVAN
0dod-0dgn Sorlngxnrioa-ng Sudsnr PnuoL IXO HVVX HVVX |  T¥'80S 53gmdoyy 513A3A03N | 2303000 23A3A03N z3vodou 98000€T¥D | S¥
01401 P3N01IA 30 Lo-ngd31n 1013(hJA Smbioandsu
-010) PXIUOL 1M01-303YY013TN3d3UN Suyludn n303g010 N303g0UD AOIdUX0OZIN
L3 pdu3 01 ‘bonio-piox bymdo 30 IXO HVY HVV Z0°TS 53gmdoy 93n3A01d013 93n3A010013 23vodou G8000ETYO a4
Lowvropioy Ux-o1do 30 AOINHIY
1w0M3 o-rirod -SuAouoyoN-0dx Sordax Soalinoandsu IVINOULIVE
0 MA3 101303Yy01313d-31Nn dSn3dododgn Suyludn n303g010 N303g0UD -2VIVY
SoduprimXoodu So3m3AndIL3 O IXO HVY HVV 0L'STT 53gmdoy 93n3A01d013 93n3A010013 23vodou ¥8000ETYHD 174
Soalinoandsu
01A01 P30 103 BXdNA 30 Longd3zun Suyludn n303g010 N303g0UD NUdIOW
101-3¢pndA01IoY P01 ‘Uon3yyo13riNzd3Un IVN HAWI HAW €6'SS 53gmdoy 93n3A01d013 93n3A010013 23vodou €8000ETHO w
S11U1010d31 AODIVLIANAL
Suyludn n303g010 N303g0UD o1LIVdvYU
bomdarlyodn ‘Uonsyypasriyzdsun IVN HAWI HAW 1€9 53gmdoy 93n3A01d013 93n3A010013 23vodou Z8000ETYD iR
Soalinoindsu
Suyludn n303g010 N303g0UD AODIVUINAL
IXO HVY) HVY) 1/'8¢C 23gmdoll 3A3A00d013 | 93A3A010013 | z3vudol TS000ETYD | OF
Soalinoindsu Suy-ound |
SuylrioX Suamz 10g1y0103¢on
S5m3 So1dazr 105100dN0| HLI3dOVHmh
IXO HVW HVW 95°L9T So>nodny 1001Y0103¢oy Sm310MQ0d L VN ON1LIdV S9000£THD 6€
Soalinoandsu AONWAGO3Id
slylidin »1303g010 AOILON
IXO HVW HVW ov'6v 539mdol| 513A3A03N | N30300UD0 23A3A03N 3Ivudou SSO00ETHD 8¢
Smlioandsu | Suyoind L wox nog-ny|
SuylroX | amamz10g1y0103gon
QYOU NOQAIL JohmoiImH AOdVIN
IXO HVW) HVY LeL 205000 Suamz SuXonyp 2m3 10n90d | ON113dv) €V000ETYD | L€
Sorlo/doX Lionion10M Lonion10M (zwy) n3dododon n1orimdio (odododgn Soinr-lnono Soipriliono
N3olduandoyy md3110d3| xmoooyy lsmooyy lonixg, Souny 0A3M33d31A odnx) mAoyms | nooronQ songmy | v/v




19

331)0Y0X - I3NYYND
10 Suyoiwnd |

011003YY01-31M3d31N ndod-0dgn Svalinoa-od3u 10X NOQAIL| AMAMZ AONWAOId
Smlaemroa-ng Sudsnm pnol IXO HVW¥) HVWY) 18 L0€E 53QmriAmyg Smdizriogiyoro3goy SuXoayd 100y $0 2AVUINIOd 0TZO0ETYD €9
Smabinoindsu N303g01UD
Slylihn 303g010 913A3403N AOVILIWIONIVAD
IXO HYW) HVY) 10'TT s3gmdoll 93A3A010013 | 03 5)3n3A01d013 | 23vudou 08TOOETYD | TS
Suyownd
Somalnoindsu | Suamzi0g1ye1r03gon
SuylroX nyou 10NAOIMH
IXO HYW) HVY) 08'0T 2pX1000Y 3310Y0X - BNWND 5m310190dL | AONVLNVY OMILZdV) €/TO0ETYD | TS
Suyoind | w0y nogaly
AMAMZ 1001Y0103¢oD
Svalinoa-od3u 10NAOIMH vdUX0IvVvL
IXO HVY) HVW 6079 sodmodoy | Smdazriogiyoiosgoy 5m310:90d L OMILIdW T/TOOETYD | 0§
nono|
Somalnoindsu | Suamz 10g1y0103goy
SuylroX nyou 10NAOIMH TIHDIV
1XO HVW HVW T9'11T Sp3modoy 531190Y0X - I3UWND 5m3z 10n00dNn0| THAILAV OMILIdWA TTTO0ETHD 6t
Lowropiny by-;do 30 ododpodgn
‘Uamy oipdou Alno bomdoriyodn S01l1-010d31
103 (10h0A) 01801 D39 SbyuroX ayouogy Suyownd
30 valnemax-31d3u byldin -o1poox SuXonyd | Suamzirogiyeirosgon
-3¢pdA0103 PXLUOL -101A0N3YY 03T *501lacand3u 10NMAMY NOITAOdILIVY
-%3d31n ndododg-n pdinm vxnuoa IXO HVW¥) HVWY) G5'69 Sodnodoy Smdizriogiyoro3goy Smzi0mQod L OIDIVAYLU ONILZdWY €6000ETYD 1%
nogAIll
So1lnoind3u | Suamz 10g1y9103gon AOLIVdYDONIAOD
SuylroX nyou nogaly 105100dN0| -WAVdYX
IXO HYW) HVY) €8°0C 20X1000 SUamz SUXonygp amz10nemd | -AOJdALl ON11Zd¥) T6000ETYD | /¥
nogAIll
Somalnoindsu | Suamzi0g1ye1r03gon
SuylroX nyou nogaly 10NAOIMH IHNIOHVY
IXO HYW HVY 6L°C1 S0X10003 SUamz SUXonyp 5m310300dn0] -2VILINOL OMILZdV T6000ETYD | 9%
Soro/doX Lioniopaoy Lioniopaoy (zwy) n3dododon n1orimdio (odododgn Soxorl Soipriliono
N3oldurndoy| md3nnd3yy xmoooyy lsmooyy Lonang, Souny 0A313%d3U A odnx) v1IAoYm3 | -lnono vionronQ songmy | v/v




29

*501lao1nd3u Styownd
SbylroX nyou S31)0y0)X Suamz10g1ye103gon
- 93myynd Sn1bngar-nd3u 10NMONMH
IXO HVV) HVY)I SL'98 Spodoy smdazr 10gypr03goy Sm210MQ0d L | THIMIV 'V ONILIdV ETTOOETYD | €9
Styownd
oriurh oxipdou 01101 suamz r10g1y0103goy
-303yy01313d31Nn 0Qo1d31 Svalinoa-od3u 10ongnlidy IYNIVIZ
Umdiosi-oy0s Al P3NLU0L IXO HVW)I HVY)I 1526 Son1o0dny sodazr ogiypr03goy Smz 10Qd | -NUIVYIN ONILZdW) ZTTO0ETYD 9
Sn1laoand3u
01A01 KNINIA 30 Sby-UroX Sm3 Smdaznd
longdzun 1w1-3¢pndAniny N30390U0 N3A3A03N N303Q0UD N3A3A03N NOUIdUX0OZAOd
o101 ‘Uon3yypisriyzd3un VN HYIWI HIWI 896 539mdoy 103 913A3A01d013 | 103 93A3A010013 | 3vodou ZOTO0ETYD 19
S01lnoandsu Smdazn N303g01UD
AmoA amprimdio 3030010 N3A3A03N 10X 913A3A03N 10X nogAl||
mAoy nodgogoun Svalinoandsu Soidazr SuXo Suamz SUXo-oyd THLHA
dgriu S3agrilizno IXO HVV)I HVY) L8'LT 001 | -0V I31OYOX - BNWNG | D3POYOX - 3IWNG NUMAL ONI LIV 0EE00ETYD | 09
Suy-ound
slamz10g1y0103goy AOINVdWV
Svalinoa-od3u 10NAOIMH -NUINVIAVY
IXO HVVX HVVX 80°C Son1o0dny sodazr ogiypr03goy sm310ngulidy OMILZdW T0E00ETHD | 65
(AOINVdWV -
101A003YY01-313d31N Suyoind] 1o nogall NOUINVIAVYY) VYD I
ndod-odgn Swalinonrioa Svalinoa-od3u amamz SuXoayd AZO-IYLXAOLL
-ng Shidinm a0y IXO HVV) HVY) L6°0€E a3gmriAmg yndagi 10g1y9103goy 0% 109V91$0 2IVOWIU 06C00ETYD [ 85
nogAILY
S01b101-0d31 Suamz 10gyo103goy
Lon3zy-yo3rhiz Lxmdo IXO HYW) HVY 9E'vT So3n10d0Y sodazr ogypr03goy 5m310M00dN0| AOVAV OMILZdV) 08Z00ETYD | £S
S01-U1010d3u SMmdazn
uo-mdariyodn N303Q01U0 N3A3A03N N303Q01U0 N3A3A03N
1101 ‘Uonzyypaarzdzun IYN HIW HW LTLT 53gmdol| 103 513A3A010013 103 31343A010013 ) AOVAV1 23VUdOU 0LTOOETYD | 95
Soabingrndsu Suyldn N303Q0UD N3A3A03N IVLIVNYLU
Lonzy-ymsriz lxndo IX0 HYW) HVYA 10'8 53gmdol| 91303g0UD 313A3A020013 103 93434010013 ] | -AOdVLINT Z3V0dOU TETOOETYO | SS
101A0N3YY01-3113d31N Sbyoind ] 1wy nogaly
ndod-odgn Swalinonrioa Svalinoa-od3u amamz SuXoayd NOUIZAOdILIV
-0g Sudnr pxnuod IXO HYW) Hvwd | 90°18C 53gmriAmg sodazr ogiypr03goy 101 1061YP0 ZIVONIUA 0TTOOETYD | S
Soro/doX Lioniopaoy Lonion10M (zwy) n3dododgn (odododgn Soxorl Soipriliono
N3oldlandoyy md3nnd3| xmoooyy lsmooyy lonixg, Souny n101mdio pa3Th3Nd31A odnx) mAoyms | -laono mionrong songmy | v/v




€9

So1lnoindsu Suyldin
N303Q0UD N3A3A03N N303Q0UD N3A3A03N VIILH
Uonzyypisrizdsun I¥N HAW A 95°7S 53gmdoyy 103 5)3A34010013 | 1031 513434010013 | -XHUOYZ XIVOUdOoU €YTO0ETHD €L
S01-lnorodsu Sodazr
N303Q0UD N3A3A03N N303Q0UD N3A3A03N AOVVLIADIVIN
IXO A A 19°€6 53gmdoyy 103 5)3A34010013 | 03 3n3A010013 | | -¥dAOILAON 2IVOHOL TYTO0ETHD T
S02-b1orod3u So1dazr YVVIdL VLY
N303Q0UD N3A3A03N N303Q0UD N3A3A03N -NOVVYNNVYIIVUYU
Uonzyypasrxz lnndo IXO HVY)I A 0T'v6 53gmdoyy 103 5)3A34010013 | 1031 513434010013 | -IVI3LHZ 3IV0UdOoU TYT00ETHO | TL
N3gminy
Slomd w0 Suyownd | AOWINY
-aryodn Slinond mAoy sbamz 10g1ypr03gon 2VIAXVL-IVAAVVVIA
nodgrgoun S3rhi S3azrilizno IXO HVVX HVY) G8'ST Soxodny yongodonids| OILNVdVL ONILZdV TETOOETHD | 0L
buam) o1indou
Alno bonzyynasrixnzdsun Smbioandsu
1013¢pndA010Y 0Q01d31 SbyuroX S5m3 Sodasr AOIdUX AOVVY
Umdox-0y03 Alix 0101 IXO HVY) HVW |  £6°09C s3gmdoll 91303g0LD0 J)3A3A03N 21303g0LD 2)3A3403N | -2vdLIUVd3l TIVUdOU €CTO0ETYO | 69
Sva-lioandsu Suyldn AOIdUX
N303Q0UD N3A3A03N N303Q0UD N3A3A03N AOVVI-AONINY
Uonzy-yp13riis imdo IXO HVY)I A 80°LT 53gmdoyy 103 5)3A34010013 | 1031 513434010013 | VIIXVL TIVOdOU TTI00ETHO | 89
no1no| 1o Shiyound
AMAMZ 1091Y9103¢00 THIY
So2ln1-nd3u 10NMONMY 2YILON-ZHAIVOLYNY
IXO HVVX HVVX Wort Soxodny sodazr ogiypro3goy Smz 10Qd | OMILZd LTTOOETYD | L9
nono|
Suomd Suamz 10g1ye103gon IVINAOVI
-arlyodn Sxnond mAoy Svalnea-ndsu 103NAONMY -AOLVVIN-AOIZIZ
nodgogoun 53rha 53a3ril3no IXO HVWY) HVWY) 8T°06 Sodnodoy Smdizr 1o0g1yer03goy 5m310M00dN0| OIIVAYU OMILZdW 9TTO0ETYD 99
nono|
suamz 10g1y0103gon
lonzyyni-31in3 Uxodo Soalinoandsu 10NAOIMH IVINAOVI
101-3¢R0ADID DHUOL IXO HVY HVVX 8608 Sp3modoy sodazr ogiypro3goy 5m310:M00dN0| “THNdAO® OXILZdV STTOOETHD | S9
*o02bineandsu SuylrinX Styownd
Suomd QYOLU 31))0Y0X - Suamz 10g1ye103gon AOVVONIN
-oriyndn Slnond mAoy 330vynd S01lnor-od3u 10NAONMY "1V AOdANVY
nodgrgoun S3rhi S3azrilizno IXO HVVX HVY) LS°EY Soxodoy Smdagrogiyorosgoy Sm310NgdL | -NUINUNNVY ONILIdV ¥ITOOETYD | +9
Sorlo/doX Lioniopaoy Lonion10M (zwy) n3dododon (odododgn Soipriliono
N3oldlando|| md3110d3| xmoooyy lsmooyy looing, Souny n1o1imdio pa3Th3Nd31A odod) mAoyms] | Sororl-Liono monroag songmy | v/v




79

Swabingandsu Suyldin N303Q0UD N3A3A03N AOIdININ
01401 PNONA PAZTILSNY IVN HVWY HIW ¥8°LT S53gmdoll 51303Q0UD 5)3A3A03N Wy 9383401010131 | -Xvd1IUVdII ZIVOLOLU TZTO0ETYO s8
Sn1lao1nd3u S01d2 N303Q0UD N3A3A03N
-3111091y0103goy 10X | 10X NOQAIL| 10X Sliyornd |
Suomd-arlyodn S01ln-0a0d31 SuylrioX AMAMZ 1091Y0103¢g0Y
Snong mAoy nodgpgoun N303Q0UD N3A3A03N 10000dN0|
53rha S3azrilizno IXO HVVX HVY wey Soxodny 1031 513434010013 | 5mM3105901d L THLHAY X3IVIZHN OVE00ETYD | ¥8
<H1UAdO®
IXO HVY) HVWY | v6'STT 53gmrAmg 3310Y0X - B3NWND -AONdO 2IVOWIUd OZEOOETYD | €8
10140 N3YY01-31D3d31N
pdog-odgn Sorlnonrioa S01ln01-0d31 AOdAVZ
-nQ Sudnr pnuo1 IXO HVW) HVVY ST'8L 53g9m1iAmg sodazrhogiyorozgoy 531190YRX - 331YND NUIdO IIVOINIDA 09Z00ETYD | T8
101A0N3YY01-3113d3uN 331190Y0X - I30VYND
ndod-odgn Svalnoxmrioa 501U101-0d31 03 Suyoind | oy
-nQ Sudsnr w01 IXO HVW) HVWY | ££69C 53gmriAmg Sodazrhogiyorozgoy | nogaiLl amamz SuXonyd HIIV AVOINIOd OvZOOETYD | 18
AmqroA amiprimdio 501-U1o10d 31 SUylidin IHGdY
mAQy nodgogoun N303Q0UD N3A3A03N N303Q0UD N3A3A03N -AOUAYIOLYdIN
53rha S3a31iU3N0 VXNUOL IXO HVY HVW) 08T 53gmdoy 103 93A3A010013 | 103 93A3A010013 | 23vodou YECZO0ETYD 08
Svabingandsu SuylroX N303goUD AONNVIE
Uon3zy-y0131iz Wiodo IXO HVY HVY 860 53gmdoll | 51303g0LD 93434010013 513n3A010013 | ONY 23V0dOoU €ETO0ETHD | 64
AOUNVIOdH=
Sv1-lnoandsu Smdazr -AOdLIVNIVVVYL
N303Q0UD N3A3A03N 9303901y N3A3A03N -AOVLOL
IXO HVY) HVY SS'79 23gmdoll 03 5)3A3A010013 | 03 5)3A3A01d013 | THNOW 23vudou T9TO0ETYO | 8/
S01l1o10d31
Sby-budn Sm3 Smdazr
N303Q0UD N3A3A03N 9303901y N3A3A03N V9 TAOXYVONINIOD
IXO HVWY) HVWY 99T 53gmdoyy 1031 513434010013 | 1031 513434010013 | 3vudou T9T00ETHO | /L
LAm) 012 AOdAVZ
-pdou Alio Suomd-arlyngn Sbyoind [ 10gyor03goy NU3Id0 NUIZHVOUY
Snong mAoy nodgpgoun Sn1lncand3u 10NMOIMY NOMNIVOLYNY
531 53a31ll3n0 IXO HVW) HVVY €8'TL Sp3modoy Sod13111091y0103¢ oY Sm310Q01d | OILIVdVYL OMILZdV €STOOETYD | 9z
AOdIVZ
s01lno1nd3u Slyondy NU3IdO NUIZHVOUY
IXO HVV) HVW) LTVY 2pX000Y sodizrhogiyorozgoy | 1091y9103¢goy 10ngmd | v OMILZdW ZSTOOETYD | Sz
Lomdariyodn Swabingandsu Suyldin N303goUD
‘Uonzyypi3rizdsun IvN HYWM HIV 87'¢C 93gmdo|] | 2303901 53434010013 | N3A3A01d013 | YdAOVAOI 3V0dOL YPTO0ETYD | ¥L
Sorlo/dnX Lionion10M Lion1on10M (zwy) n3dododon (odododgn Soipriliono
N3oldurndoy| md3nnd3| xmoooyy lsmooyy lonixg, Souny n101Md1o 0A3Th3ND3UA odod) mAoyms] | Soaor-lnono moorioag songmy | v/v




99

Styowyd | Siamz 109 THLUAAO

IXO HVV HVV) [474%3 Son1o0dny -1y0103¢oy 10mgodionday OAILIdW E€ETO0ETYO 16
VINUAVIA
Suyoind] Suamz 10g - NUMAIU

IXO HVY HVWA 76'8T Spodoy -1Y0103¢oy 1osngmdioridsy ONILZdVY ¥ETOOETYD | 06
Soalingrndsu SuylroX AONdO

IXO HVVX HVVX [8°1S 501000y NYOU 331190Y0X- 331IYYND | n0M0| SUAmZ 10g1yp103¢ oy OMILZdW TETOOETHD | 68
Swaligrndsu SuylroX Sy AOZ
N303g0UD 93A3A03N 0% dSo1lnoar | -ownd) Suamz1091Ye103goD THJIHU NO3IdO

IXO HVY) HVY) 65°ST 2910003 -0d31u Suyudnrogypro3goy 10NMONMY Sm3 10Qd | ONILZdVY 7STOOETYD | 88

Soalingrndsu SuylroX Sy

N303g0UD 93A3A03N 0% dSo1lnoar | -ownd) Suamz1091Ye103goD AODIVZ NUIdO

IXO HVY) HVY) 0C°€6 2910003 -0d31u Suyudnrogypro3goy 10MAIMY SM3 10gIod | ONILZdVY TSTOOETYD | /8
Soalinoandsu N30300UD N3A3A03N AOLdAN

IXO HVVY HVVY 65T S53gmdoll Syl 11303g010 N3A3403N 103 9)3A3A010013 ) 3Ivodou ¥ZTO0ETYD 98

Sorlo/doX Lonion10M Lioniopaoy () n3dododgn (odododgn Soinr-lnono Soipriliono
N3oldlandoyy md3nnd3| xmoooyy ooy lonayg, Souny n1orimdio pasm3nd3u, odnx) v1IAoYm3 | n1onTronQ songmy | v/v




3.5 EKTipnon tng MOLOTIKAG KOl MOCOTLKAG KATAOTAONG TWV UTIOYELWV USATLKWV
ovotnpdtwy tou YA Kprjtng?

2tov Mivaka 3.4 cuvoilovtal Ta QIMOTEAECUATA OO TOV APXIKO XOPOKTNPLOUO TWV UMOYELWVY
vSatikwy cuothudtwy (YYZ), pe BAon thv XNHLKA KAl TocoTkA aéloAdynaor Touc. Amo ta 91 undyela
uvdatikd cuothpata tou YA Kpntng, ta 11 xapaktnpioBnkav og Kakh Katdotaon mou odeiletal os
avBpwroyevn enibpaon.

AvaAuTtikotepa, armo ta 91 undyela LSATLKA cuoTApATA, Ta 82 gpdavilouv KAAR TTOLOTLIKA KATACTAON
KOl Tt 9 KAKHA TIOLOTIKN Katdotaon. 2to udatikd Stapéplopa the Kpntng (Y.A.) oApepa ekTIpHdTaAL OTL
N XPNOOTOWOUHEVN €TACL TtocoTnTa LSatog avépyetal ota 420 ekat. K.U., TTOCOTNTA TOU
avtiotolyel 0to 5,5% Twv HECWV KATAKPNHVIOUATWY TToU SEXETAL, KOL AVOAUETAL O 78 €KAT. K. yLol
U8peuon (18,5%) kalL 342 ekat. K.l yla dpdeuon (81,5%). Ano autd ta 27 eKAT. K.[L. TIPOEPXOVTAL OO
erudpavelaka vepa (dpayuarta- Alpvodelapeveg 6,4%) kal ta urtoAouta 393 eKaAT. K.l Ao UTTOYEL
(93,6%).

H upéon etnowa mpoodopd (BswpnTikd sTAC avavewoipa LSAtTa) emIPAVEIAKWY KAl UTTOYELWVY
USaTIKWY TIOPWYV avépXeTal og 2,86 810. K.). vepol evw n gmBupnth Intnon (kdAvudn twv udpeu-
TIKWV avayKwv Kal apdsuon Tou 42% Twv KAAALEPYOUHEVWY EKTACEWY SNA. TWV MTEPLOXWYV TIOU EXOUV
KataokevaoBel Siktua) ekTipdTal OTL avépxetat HoALS ota 0,52 Sio. K.u.

Ouwe n WBaitepn yewAoyia, n yewpopdoloyia Kat ol KALUATOAOYLKEG CUVBAKES TOU vNoloU LETATPE-
TIOUV QUTO To BewpnTIKA LoXUPO TMAEOVACHIO OE ULKPOTEPO, AOYW TNG KN TEXVIKOOLKOVOMLKAS Suvato-
TNTAC VLo TV aélomoinaot Tou, TO omoilo e cUVSUACUS E TNV EVTOVN EMOXLKOTATA THE TPOTPOPAS
KOL TN XWPLKA QVICOKATOVOUN TwV TIOpwY, £XEL WG QMOTEAECUA KOTA TOmoug va spdavifovral
aduvapieg kAAvPng Tng udlotapevne INtnong. Evdsiktikd twvy WiattepotAtwy the KpAtng sival to
YEYOVOC OTL OL TPELS HEYAAEC UDAAUUPES KOPOTLKES TINVEC TNS VAcou (AApUPpSOC MewpyloUmoAng,
AApLUPO6G HpakAeiou kat AApUpog Aylou NikoAdou) ekdoptilouv oe Léon eTRola Bdon mepl ta 450
EKAT. K.WU., 6nAadn 1o 86% tng ouvoAlkng emBuuntAg {ATNong kat to 110% tng MPAYUATIKAG
ONMEPLVAC KATAVAAWGNC.

H Autikn Kpntn epdavidel katd péco etAoo 6po 11,9% peyalltepn mpoodopd vepol art’ OTL h
AvatoAikn, aAAd ol udatikol Tng mopol elvay, yia yewAoyilko U Kuplwg Adyouc, alomolAoLolL g TToAU
peyaAltepo PBabud (KOpoTKES TNYEC HE KAANG Tmowotntag vepod). Qotdoo, mpofARpata
SwaBeopdtnrag vepou spdavifovral Katd tomoug kol oth Autikr KpAtn.

Twpa, €va YeVLIKO CUUTMEPACHA ard Thv Katdotaonh twv udpoddpwy, érwe avutol availovtal athv
napoUoa £kBean, sival étLol mpooxwpatikol udpodopseic epdavilouv umepekeTdAAEUON e CUVEXN
KOl CNMOVTLKA TITWON 0TABUNG KATA TLG KAAOKALP LVEG TTEPLOSOUC TWV TeEAsUTAlWY UEPOAOYIKWY ETWV.
MapatnpoUpe 4Tl oL avtAoUpeveg moooTnTeg sival peyaAltepeg, R otnv KaAUtepn nepimtwon (osg,
HE TLG TTOOATNTEC IOV AvVATTAnpwvouv Toug udpodopeic.

AUTO TO apvNTLKO LoolUYLO ELOPOWV-EKPOWY EXEL WG OTOTEAECUA TNV EKUETAAAELCN TWV UOVIHWY
amoBepdTwy Toug. H GUVEXLION QUTAG TN KATAOTAONS OTNV MepUTtwaon mou Ba akoAouBrostL moAU
EnNpd €toc N aAlnlouxia Enpwv N Héowv LSpPoAOYWKWY TWV Ba €xel w¢ emimtwon TN CHMAVTLKNA

! Kprtowtdkng M., MavAibou X., 2013. Katdotaon undysiwyv udpoddpwv KpAtne. Antokevepwpévn Atoiknon Kprjtng
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pelwon twv SlaBEoipwy avtAoUUEVWY TTOCOTATWY VEPOU, UE CUVETTAKOAOUBEC ApVNTIKES ETUTTWOELS
oto GUTLIKO KePAAALO KoL TNV OlKovopia the meploxng. AvtiBeta, ol ubpodopeilc TwV KAPOTIKWY
cuothpdtwy egpdavilovv kKain avamAnpwon pe efaipson tou mapdktioug udpodopeilc ™G
avatoAlkng KpAtnc.
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4. ANAAYZH KAl KAOOPIZMOZ TQN OAINOMENQN =HPAZIAZ
- NEIWYAPIAZ ME BAZH KATAAAHAOYZ AEIKTEZ

4.1 To dawopevo tng {npaoiag

H ¢npaoia sival éva amd ta $uokd Palvopeva ou cuvBéovtal ApeECA e TN Helwon
Tou SLaBecipou KaBapoL vepol ato meptBdAiov. OL EMUTTWOELS TNE oTo TtepBAAAov
VEVIKA, aAAd kal otn Iwh Twv avBpwriwy e8ikdtepa, propsl va slval s€alpetikd
ONMOVTIKES. AUutO obnyel ocuxvd otnv avileTwrion tng énpaciag wg «dpucikoU
KwSUOvou» mapd we pavopévou. Altd thv avlpwrivn oKomd, n Enpoocia eumiTtel
amodAuta otov ouvnen oplopd Tou PuokoU KwdUvou, Tou Beswpsltal w¢ «n
KOTdotaon Tou £XeL th Suvatotnta va SNUOUPYACEL yeyovog To oroio Ba €xel
gnikivbuvn enidpaon otouc avBpwmnoug, mpoepxouevh amd Tg duoikég Sladikaoieg
Tou TeplBariovtog, mou pmopsl va cuoyetiletal N Kol va TTPOEPXETAL Almd AAAOUG
duokolS KwdUvouc». H duoikn kataotpodr, mou dmotedel to emakéiouvBo Tou
duokoL Kvdlvou, propel otnv nepintwon tng Enpaciag va nmapouvolaotel pe tnv
uTtoABpLeN Tou MEPLBAANOVTOC, TV KOLVWVLKI KOl OLKOVOLKN amodlopydvwaon pLog
TEPLOXNC, TNV ATTWAELN Tteplovoiag, aAAd KOUN KoL TOV TPAUMATIONS 1 To Bdvato twy
avBpwnwv.

H &énpacia sival pa WSaitepn puoikn kataotpodr. Autd odeletal kuplweg oto
VEYOVOC OTL Sev emNpedlel AUECO TG TEXVIKEC UTTOSOES, UE ATIOTEAECIA OL ETTITTWOELG
TG va pnv glval dpeca avtlAnmeég f epdaveic og Hkpd Xpoviko Sidotnua amod thy
gvapén tou palvopévou. To amotéAeopa elival ol dvBpwrol va pnv avtlAappdavovtal
TIC EMUTTWOELS TNE Enpaciag, TOUAAXLOTOV OTIC TEPUTTWOELS Ttou Sev akoAouBsl
KArmola AAAN SNUAVTLIKA Kataotpodr, onwe o Ao othv Adpkavikh ‘Hrewo Q ot
peyaAeg mupkayleg (wild fires).'Hdn amod to 1947, o Ivan Ray Tannehill tpoonadnoe va
amodwosl autn v WlattepdtnTa the Enpaociag ypddovtag YopoKTNPELOTIKA:
«OEPVETAL TIPOG TA MAVW KOG oTadLlaKkd, oxedov HuoTnpuwdwe, aAAd OL ETIITTWOELS TNS
glval gl tpayikn mpaypatikdotnta. H énpacia sival to kaAltepo mapdSsiypa the
QVIKAVOTNTOC TNE avOpWITOTNTAC UIMPOOTA oTa sUpElag KAIHaKaS duoIKE dpavopsva»
(Tannehill, 1947). H «udépmoucar» Enpaocia kablepwbnke wg 6poOg OTNV EMLOTNLOVLKN
Kowotnta t™ng Enpaociag (r.x. Vlachos, 1982; Wilhite, 1993; Tsakiris et al., 2013) ko oxL
povo (Prud’homme, 2011), w¢ n O XApAKTNELOTIKA A&én mou meplypddsl TO
dalvopevo.

Mua dAAN O PAUETPOG TTOU CUUBAAAEL TNV LOLAITEPOTNTA TNE, ELVAL N LEYAAN OXETIKA
S1dpKeLa TWV yeyovoTwy Enpacilag e AMOTEASOHA va pnv elval sUKoAa Slakpltd ta
Siadopa yeyovota petaél toug, Snploupywvtag £ToL TV avtiAnyn otL mpokeLtal ya
ondvia GavopeEVa o oXEon HE AAAEC KataoTtpodEC mou cupBaivouv pe peyaAltepn
ocuyvotnta. MNa mapddsiypa, tn Sekastia tou 1990, mou mapatnpeROnkav évtova
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dawopeva npaciac TouAdywotov otic xwpes ™ Notwag Eupwrng n &npacia
eudavileTal OTIC XWPES QUTEC OE TTOCOOTO WUIKPOTEPO Tou 10% Tou cuvOAou TwV
D UCIKWV KataoTpodwv o KataypddnKkay Th CUYKEKPLUEVN tepiodo.

Moapd Spwe Tov KPS AplBpd Katayeypaupevwy yeyovotwy Enpaciag, n &énpaocia
amoteAel th SuopeveoTtepn KataoTpodr) TOCO GE OLKOVOULKS emtimedo 600 Kot amd Thv
mAsUpA Tou aplBuol avBpwrnwyv mou udlotavtal tnv Kataotpodr. H cuvABng
oUYKpPLON YLVETOL HE TA TIANHUPLKE YEYOVOTA, TTOU artoTeAoUV Th GUCLKA KATaoTtpodn
OTO «OVTISLAMETPLKO» AKPO TWV KALMATIKWY cuvBnKkwv. EvBelKTIKA, yia th Sekaetia
Tou 1990 otn Nétwa Eupwrn €xouv kataypadel 8 yeyovota Enpaociag (mepimou 10%
TOU GUVOAOU TwV GUCLKWY Kataotpodwy) Kat 22 yeyovota MANUULpag (epimou 25%
TOU GUVOAOU TwV GUCLKWYV Kataotpodwy). Av Kal Ta yeyovota MAnUULUpac sival 2.5
dOopPEC MeplocOTEPA ATO AUTA TNE Enpaciag, N oWKoVouLKR INULA TIou €xelL Kataypadel
elval tng dwag tagng (mepimou 30% tou ocuvOAoU Twv InUwV amd PUOLKEG
KATaoTpodEC TOCO Yol TO GUVOAO TWV YEYOVOTWY MANUMUpAS 600 Kal Y To GUVOAO
Twv yeyovotwy Enpaciac), evw otnv neplmtwon twv avBpwrwy mou ennpedlovtal Ta
HeyEDOn eival evtunwolakd. Ta yeyovota &npacioag emnpéacav th {wh tou 95%
neplimou Tou MANBUCWOU, e TIC MANMUUPES va emnpedlouv MOALS To 2% meplmou.
Afilel va onuewwBel otL n xewodtepn Enpacia tou 20° awwva £xel Kataypadel otn
Nailk Anpokpartia tng Kivag to 1928, n omola otépnos th {wn og mepimouv tpia
gKATOUUUpLa avBpwmnoug (Guha-Sapir et al., 2004).

H &¢npaocia amoteAsi kal otov EAANVIKO XWPOo KLa artd TIG Lo Samavnpég KATaoTpodEg,
HE TA OTATIOTIKA otolxela va akoAouBoUv o yeVIKEC YpOaUMEC autd the NoTlag
Evpwring. T tnv énpacia 1987- 1993 oL Inuiéc ekTIUAOnKav oe mepimou &va
gKATOUUpLO SoAdpla, otav n Ssltepn mLo Sarmavnpn KATaotpod ATOV OL TTUPKAYLES
pe meplmou tplakdola capdvra xIAddeg SoAdpla avd yeyovog Kal puaikd ol oelopol
pe mepimou Sakooleg capdvta XIALASsc SoAdpla avd yesyovds. Ta oTolela autd
SUokoAa yivovtal avtiAnmtd oto supl Kowo, adol n &npacia Ssv amoteAsl pa
«Beapatiki» Kataotpodn Kal cuvnBwe Sev €Akel ta dwTta ThS SnpootdTnTag.

4.2 Oplopol tnG Eénpaociag

Movadikdg Kal KaBoAKA amodeKTog oplopdc tTne Enpaciacg dev umdpxst. H énpacia
amotelel lowg To Mo SUoKoAO oTNV Katavonar tou Puaoikd dalvopevo. Ald Tt Héoh
oxedov Tou 20 awwva N EMOTAMOVIKA Kowotnta €xel ekbpdosl Ti¢ SuokoAleg mou
gudavilovral akopun Kat otn Statlinwon gvog emapkoUC oplopoU yla Thv eplypadn
Tou dalwvopévou. Elval xapaktnplotikd, onwe avadepel o Palmer (1965), 6tL otig
PWTEG TeplOBoug evaoxOAnong TwV EMIOThUOVWY HE thv Enpacia umhApxav
Sadwvieg OxL pOVo og oxéon Le Tn onpaocia tig (dlag tng (ayyAkng) Aé€ng “drought”,
OAAG aKOUN KL O OXEON Ue TNV Tpodopd KaLthv opBoypadia tng. O Yevjevich (1967)
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avadépel OtL N EAAswdn evog yeviKA ammodeKTtol Kal Tautoxpova akplBolg Kol
OVTIKELMEVLKOU oplopoU tne énpaociag amoteAsl to peyaAltepo gunddlo toco otnv
£peuva 600 KAl 0TO OXESLAOHO AVTIETWITWONACS TNG. Afllel va onpelwBel otL to mARBog
TWV Katayeypappevwy otn BiBAloypadia oplopwy mou cuykévipwoayv ot Wilhite &
Glantz (1985) enepva toug 150.

ZUXVA TO gUpL KOO Kal 0 TteploSLKOC TUMOC (Kuplwe Adyw tng adladoplag Toug yia to
dALVOUEVO) XPNOLLLOTTOLOUV TOV OpO ENPACLA LIE TIOLO CUVETTH TPOTIO O OXE0N UE TOUG
EMIOTAMUOVEG TIOU gpyAlovTal OTO CUYKEKPLUEVO avtikelpevo. O 6poc Enpacia Sev
gudaviletal cuvABwe oTov NUEPNOLO TUTTO £WG OTOU HLAL TIEPLOXNA €XEL TTAEOV UTTOOTEL
Hlo aouvhBlota évtovn pelwon thg eSadIKAC LYPACLOC VIO KL TTOPATETAUEVN XPOVLIKNA
neplobo. Mapd g Stadopécg mou undpxouy, daivetal OTL oL AVOPWITOL OTIC TIEPLOXES
HE LYPO KALpa gvvooULv to (Slo, otav avadEpovtal othy Enpacia, He Toug avBpwmoug
TIOU KatolkoUv o €npéc N nulEnpec meploxég, SnAadn OtL to éAAsipa eSadLkAg
vypaoiog éxel apxioel va emnpedlel alcOntd thv UTTAPXOUOCA OLKOVO LA TNG TIEPLOXNCS
toug. AapBdvovtag urodPn auTEC TIC TPOosyYioelg, Evac oplopdg mou pmopsl va
SlatunwBel we Lot apXLKn IPOCEYYLON VLA YEVIKA XpAon Tou épou Ba nepléypade TV
Enpaocia we pla mapateTaévn Uh GUCLOAOYLKH AVETAPKELX LYPACLAG.

H énpaoia e€aptdtal onUavTiKA armod ToV TOTO KAl Tov Xpovo glddvionc tne. O oplopog
¢ Enpaociag unmd autd to mplopa Ba mpemsl va cUVEEETAL He ThV UTO HEAETh
VeEWYpadLKA TIEPLOXNA KAL VOL GUCXETIIETAL UE CUYKEKPLUEVN EdApPOYA TOU DALVOUEVOU
(Tate and Gustard, 2000). Ztn &ebvn BiLBAloypadia wWOTOCO, CUVAVTWVIAL APKETOL
vevikol oplopol ya to dawvopevo tng Enpaciac. Evag amd toug MEPLEKTIKOTEPOUS
yapaktneilel tnv &npacia w¢ Ml «gAdttwon the Swbesowodtntag vepol o€
OUYKEKPLUEVN TIEPLOXN KATA T SLAPKELDL CUYKEKPLUEVNG XPOVLIKAG TiepldSou» (Beran
and Rodier, 1985). Evag oplopog TNG €npaciag mo e0TIACHEVOG OTad LSATIKA
cuoTApaTa apoualdlel Thv Enpacia wg to ¢atvopevo Katd t Swdpkela epddaviong
Tou omolou To udatikd clothua BploKetal KATW amd éva Kplolpo eminedo og oxeon
HE ThV Kavovikn tou Astoupyla (Correia et al., 1991). Evéiadépov nmapouacialouv
gniong KoL ot oplopol mou uloBstolvtal amd HeydAouUS opyavicHoUE. ZUUbwWVA HE
toug Mishra and Singh (2010), o Maykooulog MetewpoAoyikdg Opyaviopog (World
Meteorological Organisation, WMO) opileL Tnv Enpacia wg Yo «GUVEXK, EKTETAMEVN
avemdpkew Bpoxdmtwong». O Opyaviopde Hvwpévwyv EBvwv (ocOpdwva pe th
ZUVOAKN ywa thy KatamoAéunon thg Epnponoinoncg) opilettnv Enpacia wg «to puaikd
dalvopevo TTou UNApXEL OTav ol Bpoxormwoslg Bplokovial ChUAVTIKA KATW armd ta
KQVOVIKA emimeda mou £xouv Kataypoadel, mpokaAwvtag coBapéc USPOAOYIKES
aviocopportieg mou emnnpedlouv SUCHEVWE TA CUCTAMATA TOPAYWYAS XEPoOiwv
nopwvr». O Opyaviouog Tpodipwv kat Newpylag (Food and Agriculture Organization,
FAO) twv Hvwpévwy EBvwv opilel Thv Enpacia weg «To moocooTtd Twy ETWY, KATA TO
omolo oL KaAALEPYELEC amoTuyxdvouy ard thv éAAewpn vypaciac». Atilel emiong va
onpewwBel otL ol oplopol tne Enpacia mowidouv Kal avddoya He tTn HeTaBANTH TOU
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Xpnouwlomoleital yla va nepypadet tnv Enpaocia. Na mapadeyua, ot Paulo and Pereira
(2009) nepypadouv Tnv Enpacia we «pia GuaLK, AAAd TPOCWPLVH AVICOPPOTTA TS
SlaBeopdTnTOg vepo Uy,

H énpaocia ylvetal mo katavontn HEcA amo TIE EMUTTWOELS ThS. Oswpeltal EMOUEVWS
1o eUKoAo va oplotel, cuvBeduevn He Toug SLadopeTIKoUE XWPOUCE KAl KATAOTACELS
mou emhpeadlel. Eival mpodaveg 6tL n Enpaocia onpaivel SladopeTikd mpdypaTe o
SladopetikoUg avBpwrouc. MNa Tov aypdth, Enpacia slval avemdpKeLld LYpPACLaG oTh
{wvn tou pooTPWHATOC TWV KAAALEpYELWY Tou. Ma Tov uSpoAdyo, onuaivel enimeda
vepoU KATW TOU HECOU OpoU OTA TTOTAULY, TS ALHVES Kal Toug TapLeuthpeg. MNa tov
OlKOVOHOAOYO, onMalvel tnv Katdotoaon £AAeupng vepoU mou pmopsl va €xst
ONMOVTIKES ETUTTWOELS OTNV UMAPYXOUCA OLlKovopia. Ao auth thv OmTtikA ywvia n
Enpaocia propel va Slaxwplotel og téooegplg BacikoU TUMOUE, T LETEWPOAOYLKH, TV
uSpolAovyikn, T YewpyLKA (A Enpacia tng BAAOTNONG) KAl TNV KOWWVLKO-OLKOVOULKN
Enpaocia. Elval yvwotod otL n tedevtaia mpootednke oxeTIKd apydtepa. Ol EMUTTWOELS
tou ¢awvopévou cuxvd BswpolvTal TO Evioveg OTAV KATAANyouv va sival
Suodpeoteg yla Toug AvOpwroug emnPsAloviag TIC KOWWVLKEC SOUEG KoL ThV
OLKOVOULKN ToUg Loopportia, mapd otav emnpedlouv HOvo To Pucikd TeplBAAlov.
Quokda, ocupdwva pe thv avtidndn ot n &npacia silvat ¢uokd dalvopevo, n
KOLVWVLKO-OWKOVOULKN Enpaocia Ssv pmopel va amoteAel tomo énpaciag Kol cuxva
mapaleinetal.

Katd tv nmpoomndBeia Satlnwong tou oplopol tne énpaociac elval onpavtikd va
Slaxwplooupe Toug oplopolg og SUo €idn: Toug evwoloAoylkoUg OpLOOUC KOL TOUG
Saxelplotikoug oplopoUc (Wilhite and Glantz, 1985). EvvoloAoyikol amokaAoUvtal ot
oplopol mou mpoadlopifouv Ta dpla ota omola Kveital n ousia TG Enpaociag Kot
TapoucldlouV KL YEVIKEUUEVN Tieplypadn tou davopévou. Elval ol opopol mou
ouvnBwce Sivovtal amod ta eppNVEUTIKA AsEIKE, OTTWE eKkdpAoEeLg Tou TUmou «Enpaaia
glval pa peydAn rieplodoc xwplic Bpoxn Kuplwg Katd tn SLdpKela TNS KAAALEPYNTLKAG
nepldSoun. Amd thv GAAN mAsupd, ol Saxelplotikol oplopol mpoomaBolv va
npoadlopioouv thv évapén, ™ ANEN Kat th odpodpdtnta twyv meplddwv Enpaciag
(NDMC, 1995). Ou oplopol autol xpnoldomoloUvTal €miong othv availuon Tng
ouxvoTNTacg, The SLAPKELOG KAl TS £vtaong tng Enpaciag. O Swaxelplotikol oplopol
glval ouxvd TPOCOPUOCUEVOL OF OUYKEKPLUEVES Mopdec Enpaociag kKal os
OUYKEKPLUEVEC LOPDEC AVTIUETWITLOAS TNC.

Ma va ésnepaotel to gunmoddio tng EAAsWPNC oplopoU Kal KaBwe to KUPLO aVTIKELHEVO
e mapoloag HEAETNG elval n «katdption oxedlou Spdaong yla TV AVTIUETWITLON TNG
Enpaociac», Ba yxpnolomonOsl otn CUYKEKPLUEVN TepimTwon €vag SLaXELPLOTIKOG
oplopég cludwva pe tov omolo «Enpacia sival pla mapodikn «Ttuxaio» Katdotaon
oNMOVTIKAS Helwong e SaBeoudtntag kabapol vepol (og clyKplon Ue TN Héon
TIUR), Tou Slatnpeltal yi onHAVIIKO XPOVIKO OSLACTNHO O Ml EKTETAUEVN
veEwypadLKA TTEpLOXA».

78



4.3 Avayvwpion - Tavtonoinon tng §npaciog

«MNoéte pa Enpaocia sival ¢npacia» avapwtovvtal ot Glantz & Katz (1977), otnv
npoondBeld Toug va smonpdvouy tTh SuokoAila atnv avayvwplon tng énpaciag. Eivat
aAnBela OtTL N epddvion Tou Palvopévou akorouBeital cuxva amd clyxuaon, TOoOo TWY
EMOTNUOVWY 000 KUPLWE TwV UmeuBuvwy vy tTn AnYn anoddoswy kot T xdpaén
TIOALTIKAG, OXETIKA HE TO KATA TOCO N CUYKEKPLUEVN Tepimtwaon sumintel f 6xL o€
KATToLoV ArtoSeKTO 0p oo TNE Enpaciag, KaBwe Kal toco Evtovn lval  CUYKEKPLUEVN
Enpaocia. Autd odeiletal, omwe £xeL RSN avadepOel, os peydro Babud otnv éXewdn
gvOC emapkoUG OpLoHOU Tou Palvopévou He KatavontoUg opouc. Qotdoo n Enpacia
glval pa mepimAokn duotkn Kataotpodn. OL EMUTIWOELS TS CUCTWPEUOVTAL Apyd yia
Mol HeEYAAN XpOVLIKN TteploSo Kol CUXVA TIAPUMEVOUV VI HEYAAO XpOoVIKO Sldothpa
HETA TOV TEPMATIONS TOU alvOpUEVoU, KAvovtag ToAU SUokolo Tov akplBn
npoadloplold tng évapéng kat ARénc tou dalvopévou. Emiong, sival Awyotepo
gudavelc 0 OXEON HE TIC EMUTTWOELS AAAWY PUCLKWY KATACTPOoPWV (TT.X. TANKLUUPWV)
Kol ektelvovtal og MOAU HeYAANG €KTaong TeploxEC. To yeyovog 8 OTL omdvia oL
Enpaoisc smnpedlouv SOULKEC KATAOKEUESG Kol UTOSOMEG, KAVEL TOUG TOAltEG va
KatavooUv akoun 1o SUCKOAQ TIG EMUTTWOELS ThG Enpaciag Kal toug e8ilkolg va
SuokoAeUovtal TOGO oTNV £YKUPN KoL £yKalpn eKTipnon tng §pluitntag aAAd Kot Twv
EMUTTWOEWV TS Enpaociag, 600 Kal oTto oXeSAOHO HETPWY KOL EPYWV TIPOANTITIKAG
OVTLUETWITIONG | LETPLACHOU TWV EMUTTWOEWV.

H énpaocia sival smiong pla puoikn SakOpavon tou KAMATOg, Tou mapouctdlstal
oxedov og GAOUC TOUG KALUATIKOUG TUmoug. ZupBaivel téco os udnAng 6co Kal os
XOUNAAS Bpoxdmtwong meploxéc. MNa ToUuC TMEPLOCOTEPOUS avBpwmouc slval ToAD
SUokoAo va ¢avtactolv Pavopeva Enpaciag otnv KEVTpLKN Kal Bopela Eupwrnn, tn
BpaliAia 1 ™ votlioavatoAkn Acla, evw cuvdgouv thy Enpacia ple ThV KATAOTAoN MOU
napouctdlstal otnv Adpikn, tnv Ivla kat thv AvotpaAiia. H Swadopd wotdco
avapeoa otnv Enpacia Kal thv Enpotnta, mou armoteAel otaBepd XAPAKTNPLOTLKO TOU
KAlpOTOC TWV TTEPLOXWV UE XANAN Bpoxomtwon, slval amd ta onUavTIKoTEpa onpeia
TIOU TIPEMEL va amocadnviotolv. H Enpaocia sival éva dalvopsvo mouv prmopsl va
mapoucLlaoTel akOpN Kol 08 TIEPLOXEC UE TTOAU UYPO KALMQ, av Kol ol AvBpwrtoL Twy
TEPLOXWV AUTWY cuVABwWE amokaAolv to dalvOpEeEVO «TpAclvn Enpacia», kKabwg TN
OUVSEOUV UE TNV EAATTIWON TS AYPOTLKAG MAPAYWYAS TOoo e€altiag the Helwong Tng
Bpoxomtwang 600 Kuplwg Adyw thg epddvione ths PpoxNs O& XPOVLIKEG CTIYLES TTIOU
Sev BonBoLv TIg KAAALEPYELEG.

Eival télog onuavtikd va yivel EekdBapn n Swadopd arAd Kal n oxéon thg Enpaciag
HE GAAEC OXETIKEC KOTAOTACELS 1 HUCIKA dalvOpeva Ta omola CUXVA CUYXEOVTOAL HE
auth. OL ouvnBéotepeg Puoikeg n avBpwroyeveic Siepyaociec mou sfattiag tng
oUV8eONg TOUG He tThV Sa0eouoTNTA TWV USATIKWY TIOPWY CUYXEOVTAL UEPLKWE
ETUKAAUTTOVTAL e tnv Enpacia elvat n €&npotnta (aridity), n epnuomoinon
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(desertification), Tnv Aewpudplia (water scarcity) kat tnv vdartiki avemndpkela (water
shortage). A¢ileL va onpuewwbel 6tL 0 6pog Aswpubpla xpnoLponoleital cuxva ya va
neplypdel OAeg tic Siepyacieg mou oxetilovral pe To EAAELUMA O VEPO, EVW HLAL TTILO
okpBNg mpooéyylon xapoaktnpilel th Aswpudpla wg poviun (water scarcity) n
napodikn (water shortage).

H &énpotnta ival éva puCIKO HOVLHIO XA PAKTNPLOTIKO TOU KALHATOC pLag TTEPLOXAC, TTOU
yapaktnpiletal kuplweg amd ta TOAU YapnAd MHECA ETAC N EMOXLOKA
Katakpnuviopata, pe uPnAn xwpkn Kot xpovikn Sakvpavon. H Enpdtnta emidépst
XONAR cuvoALlky vypaoia katl uroBabuilel Tty WKavoTnNTa VOGS OLKOGUOTHKATOG. 2€
OUVBNAKEC ENpoTNTaC MapaTnpoUVTOL aKpaieg SLaKUAVOELS ThG BeproKkpaoiag Kal To
uSpoloyikd KaBesotwe xapaktnpiletal amd peydAeg SLAKULAVOELS OTIC OTTOPPOEC,
awpvidleg mAnuuupeg (flash floods) kol peydaAeg meplodoug e MOAU XapnAgg n
pnndevikég amoppoic. H Aswpudpia (A akplBeotepa n péviun Aswpudpia) amoteAsl pa
gniong pOvIUN Katdotaoh avicopportiag petafl tng StaBeondtnTag USATIKWY TOPWY
Kat {Athong vepol og pLa meploxn N €val udatikd cloTnUa Mou Xapaktnpilstal and
Enpd kKAlpa i/kat paydaia avénon tne {Atnonc os vepd, ou oxetiletal pe Stadkaoisg
Onw¢ N avEnon Tou MANBUCHOU, N EMEKTACN TWV ApSeUOUEVWY KOAALEPYEWWY KATT. H
vdartikn avemndpkela (A akpBéotepa napodikn Aswpudpla) amd thv dAAN MAsLpA ival
Hlo TIPOCWPLVA, KUPLWwE avBpwroyevng avicopporia tou udatkol cuctipatog. H
OQVETAPKEL 0 éva olotnha udpoddtnong ywa mapddslypa, slval T EAAEWUA
npocdepdpevou vepoU o oxéan pe th {ATthon, mou propel va mpokUYPEeL armd KAmolo
duolkd Palvopevo Omwe n Enpacia, aAAd spdaviletal kuplwe AOyw TG KOKAS
Slaxeiplong twv VSATIKWY TIOPWY, TNE KAKAE TOLOTATAC TOU TTpoodEPOUEVOU vEPOU,
TWV TPOPBANUATIKWY UNNPECLWY TtapoxNg vepoU KATL. TéAog, gpnuomoinon sival n
MOV uTtoBaBpion Twy edadwv os TtePLoxEC e Kuplwe Enpd N nui-Enpo KAlpa, mou
mpoKaAeital Kuplwg amd thv UMEPEKUETAAAELON A TNV AKATAAANAN XpAon twv
£Sadwv TWV MEPLOX WV AUTWYV O GUVAPTNON HE TIC KALLATLKES peTtaBoAéc. H S1dBpwon
tou ebddoug kal abénon the alatdtntag cuvnBwe cuvdéovtal e ThV Ephlomolnhan.
H énpaocia smbsvwvel onpaviikd th Sadikacia tng epnponoinong, auédvovtag tThv
rtison otoug AdN HeElWHEVOUG emidavelakoUg Kot UTIOYELOUC udaTtikoUg opoug.

ZNUAVTIKO OTOIElO Yot ThV KATAvOonon Twv Slepyacuwv Tou oxeTilovtal HE Th
SlaBeopdtnTa vepoU elval o SLaXWPLOHOC ToUS adeVOC O LOVLLES I TIPOCWPLVEG Kl
adetépou os dUOIKESG N avBpwroyeveic. H Enpacia kal n udatikn avemdpKela elval
TIPOCWPLVEC Slepyaaieg He Thy Enpacia va KATATACOoETAL 0TA GUCLKA PALVOUEVA EVW
N USATLKA AVETAPKEL oTa avBpwrtoyevh. Artd TNV AAANn TAsupd TOoo n Enpdtnta 600
Kot n Aswpudpla kal n epnpomoinon sival HOVIUES KATAOTACELS, HE TV EnpdTnTa va
Katatdooestal ot $UoIKEG Slepyadoieg, svw n spnpomoinon kot n Aswpubpia
Beswpouvtal Kupilwg avBpwroyeveig.

J0upwva HeE TOV SLOXEIPLOTIKO Oplopd Tou Satumwbnke othv TmponyoUHEvn
mapdypado, oL Ag€elc KAWL yia Thv avayvwpelon tng Enpaociag sival «onUAvTKi
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pelwon SaBesoudTNTac» O «ONUAVTLKO XPOVIKO SLACTNUA» KOl «EKTETAMEVN
neploxn». Elval mpodavég OTL n gpunvela AUTWV TWV XOPAKTNPLOTIKWY sival
UTTOKELEVIKA. H cuotnpatikil wotdco avdAuch tou palvOpeEVOU araltel pio o
EekdBapn MPOCEYYLION TWV XOPAKTNPLOTIKWY TNE Enpaciag. Téoo yia th Staxeipon tng
Enpaociag, 600 Kal ya th clbvtaén tTwv oxedilwv ETOLUOTNTAC e 0TOXO TOoO TV ARYn
TIPOANTITIKWY HETPWY OGO KOl VIO TNV AVTILETWITLON TWV EMUTTWOEWY ToU GALVOUEVOU,
artaLTE(TAL N AVaYVWPLON TOUAQXLOTOV TPLWV BACIKWY XOPOKTNPLOTIKWY, YVWOTWY WG
Slaotdoswy TNE Enpaciac: Thg évtaong, TN SIAPKELOG KAl TNE XWPLKAG EKTATNG.

H gvtaon avadépetal oto Babud tou sAAsipparog Bpoxdntwong A avtiotowa otn
Spyuitnta twv emibpdcswyv Adyw T EAAeng autig. Mmopel va petpnBel pe onueio
avadopdc Kamolwa péon i cuvnon Tn. H smloyn auTtAg TN TILAS, Tou KatwdAlol
SnAadn, Katw amod tnv omola Ba MpEMeL va MECEL N BPoxOMTWoh Yo va OEwpHOOULE
otL napouactdletal to dalvopevo the Enpaciag cuvABwe emiéyetal avBaipeta, av Kal
OUCLOOTIKA Ba €mpene va CUVSEETAL HE TIC EMUTTWOELS. H avarmtuén twv «Selktwy
Enpaociac» mou Ba avamtuyxBolv ce smouevn mapdypado avtlpetwrilel pe tov
KOAUTEPO TPATIO TO CUYKEKPLUEVO TIPOPBANLA.

H Swdpkela, oplletal we o AplOPOC TWV CUVEXOHEVWY XPOVIKWY TIEPLOSWY KATA Ta
omnola mapouctdletal to pavopevo tng Enpaciag. H Enpacia cuvABwe xpedletal SUo
LLE TPELC HAVEG VIO va gyKaTaoTaOel, AAA 0T CUVEXELO UITOPEL VOL CUVEXLOTEL AKOUN
KOL Yl OpPKETA ouvexopeva xpovia (Tsakiris et al., 2010). H omoudaldtnta TWV
enbpdoswy TG ENPAciac £XEL AMECN OXECN UE TH XPOVIKN OTIYHA TS évapéng tou
dalvopévou, AAAd Kol Th XPOVLKA KATOWVOMUN TNG Melwong twv Bpoxomtwoswv.
Aadopetikd onpelo Evapéng Kol XPOVIKA KOTOVOMR Mropel va oényhost os
Sladopetikég emuttwoselg Kat StadopetikoUc TUnoug Enpaciac. O mpocdloplopdg TG
Sldpkelag evdg dalvopévou Enpaciag mapapével onpavtikd mpoBAnpa, kKabweg Ssv
UTTAPXEL EUPEWC ATTOSEKTN LEBOSOC aVTIKELEVIKOU TipooSloplopol tng Sidpkewag. H
xpnon «meplodwyv avadopdc» tng Enpaciag dalvetal va sival n kaAltepn Abon tou
OUYKeKpLUEVOU mpoPAnuarog (Tsakiris et al., 2007).

H xwpkA éktaon tng Enpaociog slval éva akOpn XopaKTNPLOTIKO IOV S1adopormolel TIg
Enpaoisc. Ta davopeva Enpaciag mou Pmopolv va XA paKTNPLoToUV GNUAVTLKA, cuXvA
avantUooovtdl o XWPLKO eminedo otadlakd He tnv mapodo tou Xpodvou, HE TIG
TLEPLOXEC HEYLOTNG Enpaciag va SladEpouy amd emoxn o emMoxh. Z& XWPES KE LEYAAN
gktoon elval TOAU SUOKOAO Ol TEPLOXEC TOU TAATTOVTOL amd Enpacia va
mepAABAVOUV OAGKANPN TH XWPO. € OXETIKA UKPEC XWPES, OTtwWE Kal N EAMGSa, sivat
mBavo oAdKAnpn n xwpa va smnpeaoctsl o pla meplmtwon akpalag Enpaciac.
EvaAllaktikée AUOELC Yl TV EKTIHNON TNG XWPLWKAS EKtaong amoteAolv n
Sakpltonoinon otabepoU Bruatog (Tsakiris et al., 2007) kal n xpAon Twv Agkavwy
anoppong (Tsakiris, 2008).
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Ektoc amd tov mpooSloplopd Twy KUPLWVY XOPOKTNPLOTIKWY the &npaciag sival
ONMOVTIKO va ekTlUnBel kot n SuvatdtnTA TOU CUCTAKMATOG TOU TANTTIETAL Qo
Enpaocia pe Ta cuyKeKpLUEVA TpoavadepOEVTA XAPAKTNPLOTIKA, va avieneEAOeL oTOV
kivbuvo. KaBwc¢ n Suvatdtnta auth Tou CUCTHAKATOG OXETIETAL AUECA JIE TV €Viaon
TWV EMUTIWOEWY ToU dALVOUEVOU, N ELKOVA gvOC CUCTAUATOC TTOU TAATTETAL ATd
Enpaocia propet va napovaidletal StadopeTikn o KABe meploxn, mapd To yeyovog OtL
ol Swaotdoelc the &npaciag espdavilovv Blag TAéne TIHEC ota SladopsTikd
cuatApata. Ma to okomd autd prmopolv va xphopomnolnBolyv Siddopeg Evvoleg Mou
oxetiovtal pe tn Swakwduveuon (risk). OL mo ocuvnBlopéveg amd AUTECG elval n
aflomotia (reliability), n &idpkela emavadopdg (resilience) kat n TpwtoOTNTA
(vulnerability) tou cuothpatog (Hashimoto et al., 1982; Jino, 1995; Rossi et al., 2005).
H alomiotio amoteAel pétpo Tou Katd mdco To cUoTNUA PBPIlOKETAL OE LKAVOTIOLNTLKA
Katdotach, N Siapkela emavadopdc adopd otnv TaxlTNTA LE THV Omola To cuaThA
EMAVEPXETOL OE LKOLVOTIOLNTIKY KATACTOON HETA QIO KATIOLO QloTOX I, EVW N TPWTOTHTA
oxetiletal pe to oco sudAwto sival éva clotnpa otov kivéuvo «Enpacion.

4.4 Extipnon tng énpaociag

H ektipnon tng &npaciag yivetal Suvath pEca amd TNV TOCOTIKOMOLNCOH Twv
XOPAKTNPLOTIKWY TS, SNAaSH TG évtaonc, ThS SIAPKELAS KOL TNS XWPLKAG EKTaong. Ta
gpyaleia (HEBoSol) mou odnyolv og auTh Thv MOcoTIKomoinon sival yvwotd otnv
ETLOTNOVLKA KOvOTNTA e Tov 0po «Seikteg Enpaociagy. O deikteg Enpaociag, duoka,
Sev xpnowlomololvtal HOVo yla EpeUVNTIKOUC OKOTtoUC, AAAA KL VIO ETILXELPNOLOKOUG.
Ma va propolvV va xpnolporotnBolv ol Seikteg amd toug umelBuvoug ARYNC
amoddocswy npéneL va cuvdeBoLv pe emimeda evdexdpusvou KivdUvou, Ta omola cuxva
glval evowpatwpéva otn peBodoloylia mou mpémel va akoAouBOnBOel.

H svaoxoAnon twv smotnpovwy pe To Bépa €xel amodwosl éva PeydAo daplBuod
Selktwy, svw n spdavion véwv Selktwv N mapaAlaywyv os umndpxovteg Selkteg
mapapével otaBepd pla cuvexng Stadikacia. MoAlol epguvnteg Exouv poomabhost
VO CUYKEVTPWOOUV, VA KATATAEOUV Kal va opadomolioouy toug Selkteg mou €xouv
npotafel. H opadomoinon otnpiletal kuplwe otov TUmo the Enpaciag mou slval umd
Slepelbivnon aAAd Kal Ti¢ slOIKEC cUVONKES (KALLATOAOYLKEG, OPYAVWTIKES KATT.) tng
neploxng othv omola epdaviletal to Ppatvopevo. O Seikteg opadomololvral eniong
ovaAoya HE TIC TOPAUETPOUC TIOU Xpholporowolv, KaBwg d&AloL Seikteg
xpnolornoloLy Alyec mapapétpous (.. Bpoxdmtwon, Bspuokpacia) wote va sival
o e0xphotol, svw GAAoL éva TARBOC TOPAUETPWY TIOU TOUSE KaBlotolv
akplBéotepoug, aAAA Kal TTOAUTTAOKOUG othv ebdpHoyn e HeyAAeg SuGKoAleg oTov
UTTIOAOYLOUO TOU TEAKOU ammoTeA€opaTog toug. H avaokdémnon twv Selktwy, 1mou
gudaviletal mAgov oe taktd SaotAuata, ¢alvetal va avayvwpilet mavw amd 100
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Seikteg Enpaciac. EvSladépov mdvw otV advaoKomnon Twy SEIKTWY mapoucLdlouy,
petaL aAAwy, oL epyaocieg Twv Heim (2002), Hayes et al. (2007), Niemeyer (2008) kat
Cloppet (2011). H véa tdon otnv avaockomnon twv Sesktwv Enpaciag sival n
kataypadn HKpoU aplBuol Baclkwy Sslktwy, ou cuvodeletal and odnyleg mpog
TOUG XPNAOTEC Yl TNV €AoYy ToU KATAAAnAou Seiktn yla KAOs GUYKEKPLUEVN
gpappoyn. H tdon auth dalvetal va uvwoBeteltal kat amd tov [aykOoLo
MetewpoAoykd Opyaviopo (WMO & GWP, 2016). Mia ekteTapévn kataypadn twv
Sewktwyv og eAAnvikn BBAloypadia mapoucidletal and toug Toakipng & BayyéAng
(2013).

H SwaBsoipudtnta twy Sedopévwy gmaite Bacikd podAo otnv aVATUEN TwV TTIPWTWY
Selktwy, He amotéleopa ol Seikteg autol va aflomololv KUplwg HETEWPOAOYLKES
mapapétpous. OL Seikteg AUTAC thE Katnyoplag, mou efakoAouBolv va yvwpilouv
gupela edapuoyn Kal ot HEPEC HACG, Eyvayv yvwoTol we petewporoyikol Seikteg.
Mapadeiypata Selktwy TNS Kathyoplag authg amoteAolv o Rainfall Anomaly Index
(RAI; van Rooy, 1965), o Bhalme and Mooley Drought Index (BMDI; Bhalme & Mooley,
1980), o Standardised Anomaly Index (SAl; Katz and Glantz, 1986) kot ¢ucLKd ©
dnuodréotepocg lowg Seiktng Enpaociag, Standardised Precipitation Index (SPI; McKee
et al., 1993), mou €xeL xpnoLponolnBel ekTeTAPEVA OO EpeLVNTEC MayKoouiwg (Hayes
et al., 1999; Tsakiris & Vangelis, 2004; Edossa et al., 2010; Zhai et al., 2010).

OL ubpoloywkol OSelktee Enpaociag, pe dueon avadopd othv Kathyopla tng
uSpoAoyLKNg Enpaociag, amotedolv th SgUtepn PeydAn opdda Selktwy. Avartuxnkav
artd thv avaykn va anodobel to vdatkod WwolVylo evocg VSATIKOU CUOTAUATOG N KOG
AEKAVNG ATIOPPONC HECQ ATIO TNV OTTTIKA TOU GUVOALKOU USpoAoyLlKkoU KUKAOU pE évay
KATOLVONTO Kall 6UVEKTLKO Tpomo. O Palmer Hydrological Drought Index (PHDI) artoteAet
Tov Tto SnupodAf Kal e TNV supUtepn XpAon maykoouiwe Seiktn the Kathyoplag
QUTAC. Asikteg ou £xouv emiong xpnowomnolnBel onpavtikd elval Petaél aAAwv o
Surface Water Supply Index (SWSI; Shafer & Dezman, 1982), o Regional Streamflow
Deficiency Index (Stahl, 2001) kat o Streamflow Drought Index (SDI; Nalbantis &
Tsakiris, 2009).

KOpleg mapdpetpol Twy YEWpPYLKWY SeIkTwy Enpaciac slval n e€atpicodlarmvorn Kat n
eSadkr vypacia. Av KoL 0 yewpylkn Enpacia mpooeAkUel To evlladépov KabBwe eva
mARBo¢ Spaoctnplotitwy efaptdtal amd Ttnv Tmopsla Kot tnv anddoon Twv
KaAAlepyelwy, ol yewpylkol Ssikteg katainyouv va sival cuvnOwe moAUmAoKol Kal
aKat@AANAoL yLa ETXELPNOLOLKA Xpon. EkTdg armd tov SnpodAéotato oTthv Katnyopia
autn 8giktn Palmer Drought Severity Index (PDSI; Palmer, 1965), mou mapouclalel pia
KQTOVONTA €lkova Tou USpoAoylKoU KUKAOU Kol TwV EMIUEPOUC OTOWXEIWYV TOUL
Baowouevog otnv edadik vypacia Kol thv mpayuatiky séatpwoodlamvor, dAlol
yvwotol Seikteg tng katnyoplag eivat o Crop Moisture Index (CMI; Palmer, 1968), o
Soil Moisture Drought Index (SMDI; Hollinger et al., 1993) kat o Crop Specific Drought
Index (CSDI; Meyer et al., 1993), o Soil Moisture Deficit Index (SMDI) kot o
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Evapotranspiration Deficit Index (ETDI) (Narasimhan & Srinivasan, 2005). Mpoodarta,
npotabnkav Vo véolL Seikteg og auth TNV Katnyopia, o Agricultural Standardised
Precipitation Index (aSPI) kai o Effective Reconnaissance Drought Index (eRDI), ot
omolol Bacilovtal otnv evepyo Bpoxomtwon (Tigkas et al., 2017, 2019).

H alomoinon twv véwv texvoloywwyv Snuolpynoce (a véa Katnyopla Sslktwy mou
£YLVE YVWWOTH e ToV eupUTEPO Opo ThAsmiokoTikol (A Sopudopikol) Ssikteg Enpaciag.
O deikteg NG Katnyoplag autng otnpillovtal kupiwg otov Normalised Difference
Vegetation Index (NVDI; Tucker, 1979) kaiL meplypddouv TNV KATACTACH TNG
enidpdAVELNG TAG VNS Kal Kuplweg tng BAdotnong, peca amd tnv omola Slvetal n
Suvatotnta va avixveuBoUv KALLLATOAOYIKES avwaAleg 6mwg n Enpaaia.

2TN CUVEXELD TtapouUsLAleTal pia cUVTOUN AvaoKOTTNoN OPLOUEVWY QIO TOUC EUpUTEPA
xpnolonooUpevoug Seikteg, KaBwg Kol KAmowol mou €xouv mpoodata mpotadsl.
ZNUELWVETAL OTL OL ovopaoieg Twy Selktwy Sev Ba amodoBoUv ata eAANVIKA, KaBwe n
HeETAdpach Toug Hovo olyxuon UIopel va SnLoUpYNRCEL OTOV avayvwoTtn, adoU oL
Seikteg ouvABWC avadépovtal HOVO HE TO APKTIKOAEED ToUC.

4.4.1 Standardised Precipitation Index (SPI)

O Onuodréotepog lowg Oelktng &npaciog akolel oto oOvoupa Standardised
Precipitation Index kat gival yvwototepog pe To apktikoAeo SPl. O McKee kat ot
ouvepydteg tou oto MavemotAuo thg MoAteliag tou Colorado, mpoond@noav va
Eemepdoouy Ta pelovektnuata tou deiktn Tou Palmer, avamtiooovtag pia pebodo
gktipnong tng Enpaciag ou Ba Atav oxeTka amAn, Oa éxeL epappoyn og sTAoa Bdon
MAvw OTIC ouvBnkeg tpododooiag os vepd mou elval Saitepa CNUAVTIKES OTO
Colorado, aAAd kal Ba cuumARpwve TG MAnpodopieg mMou mapéxel o Asiktng tou
Palmer (McKee et al., 1993).

O SPI Baoiletal povo ota Katakpnuviopata. H OspsAiwdng SUvaun tou €ykeltal oto
veyovog otL prmopel va urtoAoyiotel yia mokidia xpovikwv KALpdkwy (r.x. 1, 3, 6, 9, 12,
... HAveg). Baolletal otn xpovooelpd aBpoloTIKAC BPoXOMTWOoNG YL CUYKEKPLUEVN
Xpovikn KAlpaka evlladépovtog, otnv omola TPocapHOlETal MO KOTOVOUN
TBavOTNTAC, N OMola 0T CUVEXELA UETATPETIETOL OE KAVOVLKA KATAVOUH, £TOL WOTE h
HESN TLUA Tou SPI yia Tn oUYKeKpLUEVN TortoBeaoia Kal thv emBupnth nieplodo va sival
pundév (Edwards & McKee, 1997). H katavour Tou TEAIKA MAEYETOL YLOL XPARON LE TOV
SPI eival n katavopn yapa, mou €xel mapatnpenBel 6tL mpooapUoTeTal LKOVOTIOLNTLIKA
OTIC Xpovooelpee Bpoxomtwong. O urmoloylopdg tou SPI yla CUYKEKPLUEVN XPOVLIKA
neplobo og omoladnAmots meploxn AoLTel unvialeg xpovooelpég BpoxOmTtwoneg He
Sebougva TpLAVTA N KOL TIEPLOCOTEPWY XPOVWV.
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Emetéf o SPI sival kovovikomolnpévog, TO UypoTeEpo Kal &npdtepo  KALMA
TOPOUCLAIETOL UE TOV TIOPOMOLO TPOTO Kol UYpES meplodol pmopolv emiong va
mapakoAouBolvtal pe th XpAon tou SPl. Osgtikég TéC tou SPI umodelkviouy
Bpoxomtwaon peyaAUTepn ammd 1O HECO OPO, EVW OL APVNTIKEC TIHEC UTTOSELKVUOUY
Bpoxomtwan KKpoTepn amd to Héco 6po. H kavovikomoinon kat n eusAia otn xpAon
S10.pOPETLKWY XPOVIKWY KALUAKWY ETUTPEMEL TN Xpon Tou SPI otnv mapakoAolBnon
1060 BpaxurnpodBsaoung tpodpodooiag Tou edddoug os vepd, dnwe n edadLkn vypacia
Yyl TNV QypoTiKn Tapaywyr, 600 Kal pakpormpdBsoung tpododooiag udatikwy
IOPWY, OTIWE TO ANOOEUATA UTIOYELOU VEPOU, N TIOTAKLO PON KAL N OTABLN TWV ALUVWY
KOLL TWV TAULEVTAPWY. H LkavotnTa The £E£TAONC IKPWVY XPOVLKWY KALUAKWY ETILTPETEL
QKON TOV AECO TIPOTSLoplod ThG Enpaciag Kal TNV mapakoAoVONoH NG KATd th
Sapkela e€€ALEng evog yeyovotog (Wilhite et al., 2000).

H kavovikomoinon tou SPI BonBd otnv gVKoAn Katavénaon the Enpaociag, kabwe to
HEyeBog TNE amoxnc ard to Pndév aviutpocwrnelsl TNV mBavotnta spdAvVIoNS Tou
datvopévou. Emeldn ot tipég tou SPI akoAouBoUv ThV TUMKN KAVOVLKH KOTtavoun, Oa
Tepipeve Kavelg va ouvavid ta otabepd mooootd (68%, 95%, 99%) TNG KAVOVIKNAG
KATAVOMNG yla amoxeg lon, SutAdola Kol TpUTAGoLa ThG TUTIKAG amokAtong. O C.T.
Agnew (2000), anedeife xpnolpomowwvtag dedopeva yla thy nepiodo 1961-1990 ot
TO MTOCOOTA AUTA £lval Alyo HIKpOTEPA amtd TA AVAREVOUEVA, HE TNV rlBavotnta va
ouuBel pa akpaia Enpaocia va eival 2.3%, evw n mbavotnta va cUMPeL onNUAVTLIKA
¢npaocia eival mepimou 6.7%.

Baolkd mAeoveEKTNUA TNG KAVOVIKOTIOLNUEVNS Hopdn¢ Tou Ssiktn, avtiotola KoL He
@AAoug Kavikomolnpevoug Seikteg mou Ba gfetaotolyv oth cuvExela, eival o dUecOC
PoaSLopLOUOE TNC £vtacns twv emewoodlwv &npaociag, PACEL CUYKEKPLUEVWY
Katnyopwv. Mia TUTIIKA KAthyoplomoinon twyv cuvenkwy avaloya LE ThV TILA Tou
Seiktn mapovcidletal otov Mivaka 4.1.

Nivakaog 4.1 Kortnyopieg évtaong Enpaciog BAOEL KAVOVLKOTIOLNUEVWV TLLWV SELKTWV {npaciag
Ty dgiktn Enpaciag | Katnyopia cuvlnkwv
>2.00 E€aipeTikd uypo
1.50 £wc 1.99 ‘Evtova uypo
1.00 £wc 1.49 Métpla vypd
-0.99 ¢wg 0.49 Kavovikég ouvenkeg
-0.50 éw¢ -0.99 ‘Hrua €npd
-1.00 £wc¢ -1.49 Métpla €npd
-1.50 éwg -1.99 ‘Evtova &npod
<-2 E€aipetikd Enpd

Mapd To yeyovog otL o deiktng SPI avamtuxOnke ywa xpnon oto Colorado, pmopel va
xpnolomnolnBel os onmoladnmote meploxn apkel va umdpyxouv emapkn Sedopéva. Ta
tehsutala xpovia €xel xphowomnolnBsl oe peAéteg neplmtwong os 6Ao oxedoév tov
KOOMO, evw ToAAol opyaviopol petafl Twyv onolwy to European Drought Observatory
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(EDO) kat o World Meteorological Organization (WMO) mpoteivouv Tov SPI wg Tumiké
Seiktn ya T Sepebivnon tng Enpaociag.

4.4.2 Reconnaissance Drought Index (RDI)

H aduvapia tou SPI va neplypael tov uSpoAoyLkod KUKAO 6nwg o Seiktng tou Palmer,
obnynoe toug Tsakiris & Vangelis (2005), otnv umdbeon oOtL n Enpaocia,
aviutpoowriebovtag thv eAAsipatiknl  SwaBsoudtnta vepol, Oa Tmpémel va
pooeyyLlotel LEoa amod Kamolag Lopdng LoolUyLo HETALL «ELOPOWV» KOL «EKpOWV». H
XPAoN HOVO Tou eAAELLUATOC ELOPOWYV TTOL akoAouBeital amnod tov SPI, Sev elvat Baoiun
oe OAec T meputtwoelc. H umdBeson authh obSAynce otn Snuwoupyla Tou
Reconnaissance Drought Index yvwotoU wg Seiktn RDI. O RDI evowpaTwvEL TOV TTLO
KaBoploTikd mapdyovta anwAslwy tou udpoloylkoU KUKAOU, TTOU TAUTOXpova sival
Kol 0 armAoUoTEPOC OTNV MPOCEYYLOT Tou KabBwe €xel epeuvnBsil og BaBoc, SnAadn tn
duvntikn gfatpwoodilanvon. Mpodavwe N TMPAYHATIKA KAl OXt n  duvntikn
géatpoodlanvon elval n MPAYHOTIKA EKpoR amd Tto cUoTnUA, N XPAon OHWCE TG
npaypatikne séatuwoodlanvong Ba Snuloupyoloe HeydAn TTOAUMAOKOTNTA KOl
aBeBaldtnta otnv ekTipnon the Enpaciog, aKUpWVOVTAS oThv TPAEn T BswpnTkn
npooéyylon mou dnulovpynoe tov Seiktn RDI.

Ma tnv ektipnon tou Ssiktn amatteitoal 0 UMOAOYIOHOE TN APXKAS TLUAS ok Ttou RDI,
mou Baociletal oto Adyo 800 aBpoloTKwy MTOCOTATWY, ThG BPoXOMTWOoNS KAl TG
Suvntknc e€atpicodlamnvonc. H apxikn €kdpaon tou Seiktn yia pia oplopévn neplodo
npocdlopiletal amd éva ouykekplpévo MAva (k) tou udpoAoylkoU £€toug Kot
urntoAoyiletal pe thv akdAoubn sélowon:

omnou P; kat PET; elval n Bpoxomtwan Kat n Suvntikn e§atpicodlanvon, aviiotola, yLa
ToV HAva j Tou uSpoAoyLkoU £Toug, To omolo Bewpeital OtL Eekva amod tov OkTwPpLo
(k=1), ywa TIg cUVORRKeG TG Meooyeiovu.

H tiun ax tou RDI gv pmopel Spwg va Swost AUech amdvinon CXETIKA e Thy Urapén
N OxLEnpaciag og pa rieploxn. Na va 800si n andvtnon oto epwinpa autd, Oa mpémnet
N TWA ak Yo KdBe £€tog val cuyKPLOEel e TN HEoN TN o, TTOV glval ion pe tov Selktn
EnpotnTac the neploxnc rou eéstdletal. H Stadopd HdALoTa ThS ETACLAC TILAC Ao th
HECN TN ATOTEAEL LETPO TNE €vTachg TS Enpaociag.

MNa va Eemepaotei to mpdBAnpa autd avartuxOnkav S0o ekdppdoelc Tou SeiKTn IKAVES
va rapoucldlouy tOoo thy Unapén thg Enpaociag 6co Kal Thv Evtach Tng, Xwplg va
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aratteital n oVykplon tou Seiktn pe kAol AAAN roocdTnTa. OL SU0 AUTEC eKPPATELS
ovopdlovtal Normalised RDI kat Standardised RDI. H sktipnon tou Standardised RDI
(RDIst) otnpiletal otnv uNOOeon OTLOL TLUEG TOU ok akoAouBo UV Th AoyaplOpoKavovikn
Katavoun, evw n Stadikacia urtoAoylopoU slval avaioyn He aUTh mou akoAouBsitat
Kat yia tov Seiktn SPI. Emeldn paAota n yevikn cupmnepidpopd tou RDI sival mapdpola
HE auth tou SPI kal n eppnvela Twv armoTEAEC LATWY TOUS UITOPEL va YIVEL e TTIOPOOLO
TPOmo, ol SUo Seikteg sival Apeca CUYKPIOIHOL KOl CUXVA TO QUTOTEAECHOTA TOUG
avtutapaBdrrovral. Ta snimeda tng molotikng Siadopormoinong thg évtaong thg
¢npaociag cupdwva e tov RDIg: elval mapodpoLa pe avtd tou SPI.

‘ExeL wotdoo amobelxBel OTL OL TILEC TOU ak alkoAOUBO UV IKAVOTTOLNTLKA KAl ThV YApa
Katavoun. Xtnv nepimtwon aut) o RDlg pmopel va ektiunBsel pe th xpnon tng
ouvaptnong mukvotnTag mlavotntag the YApA KATtavouAg. Mo ULKPES XPOVLIKES
kAlpakee (rx. punviaia kKAlpaka) otic onoleg prmopel va epdavilovral UNSEVIKES TILES
tne Bpoxodmtwong (ax = 0), o RDIs prmopel va ektipnBsl pe tn xprion the cVVBeTNg
ouvdptnong aBpolotikng mbavotntag, mou TneplAapBdvel: a) thv mBavotnta
pHnSevikwy Bpoxomtwoswy, Kal B) thv aBpolotikn mbavdtnta the YA KATAvo UAG.

Avtiotolya pe tov deiktn SPI, n évtaocn tng Enpaociag mpoodlopiletal fAceL TWV TLUWY
tou RDlg, XpnolHomowvTag Thv Kathyoplomoinon tou Mivaka 1.

4.4.3 Standardized Precipitation-Evapotranspiration Index (SPEI)

O Standardized Precipitation-Evapotranspiration Index (SPEI) mpotda®nke amd toug
Vicente-Serrano et al. (2010), pe kUpLo okomo Tnv KaAUtepn Slepelivnon Tng enibpaocng
NG KALMOTIKAG aAAAYAG otnv évtach tng Enpoaociag. Q¢ PBdon tou Ssiktn
xpnotoroLeitatl n Sadopd petall BpoxomMtwong Kat SUVNTIKAS e€ATUICOS LAMTVONC
oludwva pe TNV e€lowon:

Di = Pi— PET;

omou P; Kat PET; oL TIHEG ThG Bpoxdmtwaong Kol tTng Suvntikng satuocoSlanvonc,
avtioTtola, ylo Tov HAva i.

OL aBpoloTikég TEG Twy Sadopwy D;, vy emheypéveg mepldodoug avadopdg,
npocapuolovtal o Hia KATAVORA TBAVOTHTWY TPOKEEVOU VA HETACXNHATIOTOUY
O€ KAVOVLIKOTIOLNMEVEC TIMES, akoAouBwvtac pla Stadikacia avtiotolyn He aut) Twy
Sewktwv SPI kat RDI. Etol, ta amoteAéopota mou TPOKUMTOUV WIopolV va elval
OUYKpLOLHa XWwpLKA Kal Xpovikd (Begueria et al. 2014). Evw otnv Kavovikomoinon twy
SPI kat RDI pmopolv va xpnhotpormolnBoUv Katavoueg SU0 MAPAUETPWY, Yld TOV
uroAoylopd tou SPEl sival amapaitntn n XpAon KATAVOMNAG TPLWV TIAPALETPWY,
Sebopgvou otL ot Stadopéc D Umopsl va malpvouv Kal apvNTLKES TIES. Metd amd
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Slepelivnon  OXeTIKA He TNV  KATAAANAOTEPN OTATIOTIKA KATOVOUR Vyld Th
povteAomolnon Ttwv Xpovooslpwv NG D, emiAéxBnke n katavoun log-logistic,
g€etalovrag KUpLwe Th cupmepLdOpd TNG OTLC TILO aKpaieg TIpEG (Vicente-Serrano et al.
2010).

H egppnveia twv anotedecudtwy tou SPEl sival mapopola pe O,TL WoYXUEL Yo Toug
Seikteg SPI kaL RDI.

4.4.4 Precipitation Deciles

Ztnv npoonadbsla va EemepAoouy Ta PeloveKTAATA ThG HeBodou Percent of Normal
Precipitation Twv Hayes et al. (2007), oL Gibbs & Maher (1967) avéntuéav to Seiktn
Precipitation Deciles. O dgiktng éywve Wdlaitepa SnUodpAAg KUplwg Adyw tThS EUKOANG
£papHOYNE TOU KAl TwV XapnAwy armattiioswy tou os Sedopéva. H pébodocg xwpilel
TNV KOTAVOUA HLOC HEYAANS SLAPKELOG XPOVOOELPAS BPOXOMTWOEWY O SEKATA TNG
Katavoung. K&Be pia and autég T kathyopleg ovopdotnke decile (Sskatnpoplo). To
PWTOo SeKatTnUdpLo lval autd ato omoio to Vo Twv Bpoxomtwoswy v urtepBaivel
TO XanAdtepo 10% Bpoxomtwong. To deltepo SeKATNOPLO ELlvaL AUTO KATA TO OMolo
n Bpoxomtwaon dev unepPaivel to xapnAdtepo 20% Kal oUTw Kab’ e€ng, LEXPL TO TOCO
BpoxAc oto SEKATO SeKATNUOPLO vl €lval TO PeYAaAUTEPO TOGHO BPOoXOMTWOEWY KOTA
TNV HaKpd xpovooelpd. E€ oplopoU, to méumnto Sskatnpodplo eival n SLdpecog, Katd to
omolo n PBpoxomtwon &ev umepPaivel To 50% tou cuvdAou yla TNV mepiodo mou
aflomoleltal. ZUpdwva pe to deiktn, ta deciles opadomolouvtal TeAKA o TEvte
kAdoelg ava 800, e amotéAleopa N XapnAdtepn Katnyopla, mou yapaktnpiletal wg
«ONMOVTIKA KATW TOoUu ¢uooloyikoU», va esival amd 0-20% (Mivakag 4.2). Elvat
npodavég OtL 6co peyalltepn elval n StaBéoun xpovoaosipd Bpoxomtwaong, TOco
akplBéotepa slval ta amoteAsopata the peboddovu.

Nivakog 4.2 Neplypadn Twv cuvenkwv §npaciog oupdwva pe Thv Kotnyopia twv Precipitation
Deciles
Katnyopia Precipitation Deciles Nepypadn
ONUAVTIKA KATW TOoU

. . . 0
deciles 1-2: xaunAotepo 20% duoctoloyikol

deciles 3-4: endpevo xapnAotepo K&t ToU BUGLOAOYIKOU

20%

deciles 5-6: péco 20% KOVTA 0T0 PUGCLOAOYLKO

(;goc/lles 7-8: emopevo upnAodtepo &viw ToU dUSLOAOYLKOD
(o]

ONUAVTIKA QVw Tou

. 10- . 0
deciles 9-10: unAdtepo 20% bucLohoyLkol
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4.4.5 Agricultural Standardised Precipitation Index (aSPI)

Mpdéodata, avamtuxBnke gvag véog Seiktng &npaociag, o Agricultural Standardised
Precipitation Index (aSPl), o omolog amoteAel pia Tpomomoinon tou SPI kat
EVOWMUATWVEL OTOV UTTOAOYIOHO TOU ThV £veEPYO BpoxOmTwon, GImOCKOMWVTNG OThV
akplBEotepn anotunwon Tng PUTIKAG — Yewpylkng Enpaociag (Tigkas et al. 2019). Ztov
aSPl, n emoyn Twv meplddwv avadopdg Sivel Eudacn oTig KAAALEPYNTIKES TePLOSOUC
n oe kploywa otddla avamuéng twv KadAdlepyelwv svlladepovio¢ R TNG
OVTUTPOOWTITEUTIKAG KaAALEpyeLag piag neploxns (Kumar and Panu 1997, Tigkas and
Tsakiris 2015).

Mpokelpévou va SlatnpnBolv xapnAéc ol amattnosl os 8edopéva, N eKTIHNON TNG
gvepyoU Bpoxomtwong mpaypatonoleital pécw pebddwy rou Bacilovtal ota pnviaia
Sebopéva tng cuvoAlkng Bpoxomtwong (Tigkas et al. 2019), 6nwg n wéBodog tou U.S.
Bureau of Reclamation (USBR), n péBodog tou U.S. Department of Agriculture (USDA)
KaL n péBodog tou Food and Agriculture Organisation (FAO). Znpewwvetal OTL oL
kAdoelg Tou Mivaka 1 woxbouv Kal yla Tov aSPI.

4.4.6 Effective Reconnaissance Drought Index (eRDI)

‘Evag akopa véog Seiktng Enpaoiag sival o Effective Reconnaissance Drought Index
(eRDI), o omoliog amoteAel pia tpomomoinon tou RDI, aflomowwvtag tnv gvepyod
Bpoxomtwon yla Tov XapaktnpLopo the GUTLKAG — YewpyKAS Enpaociag (Tigkas et al.,
2017). O eRDI untoAoyiletal Baocel Tou Adyou TNG abpoloTIKAG evepyoL Ppoxomtwaong
npo¢ TNV abpolotikn Suvntikn géatpicodlamvor, yiad MPocSLOpLOUEVES TIEPLOSOUG
avadopdg k pnvwv. O Adyog autdg amoteAsl thv apxlkn TR tou Seiktn (ae).
Avtiotolya pe tov aSPl, n emdoyn twv neplodwy avadopag otov eRDI Sivel éudaon
OTIC KOAALEPYNTIKES TIEPLOBOUC 1 O KpIloLUa oTASLA AVATITUENG TWV KAAALEPYELWV.

H xpovooelpd Ttwv TILWV Qe TUTOMOLEITOL HECW TNG TPOCAPHUOVAC KATAAANANG
OTOTIOTIKAG KATAVOMAC (AoyaplOpokavovikiy 1 yARMe), TOU OTn  CUVEXELD
HETATPEMETAL OTNV KOVOVLKA KOTAVORN, WOTE N TEAWKA TN Tou SelKTn va mapExel
QOTEAECATA HE sviaia gpunvela w¢ mpog To emimedo évracng thg &npaociag,
avetaptntwg meploxng (Tigkas et al. 2017). Amo TIC TEAKEG KOAVOVLKOTIOLNMEVEG
(standardised) tiuég tou Seiktn (eRDlst) pmopel va yivel o xapaKTnpLlopog Tou enutédou
gvtaong tng Enpaociag, cOpPwva e tov Mivaka 1.

Onwe avad£pOnke mapandvw, n evepydg Bpoxomtwon propsl va urmoloylotel Bdosl
HeEBSSWV mou Xpnolpomololy Ssdopéva BpoxOmTweon, VW YLl TOV UTTOAOYIOMO TOU
Seiktn Bswpseital emapkAg n xpnon Bsppokpaclakwyv peBodwy, O6nwe n HéBodog
Hargreaves (Hargreaves and Samani, 1985), yw tnv ektipnon tng SuvntikAg
géatpoodlanvoncg (Vangelis et al., 2013).
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4.5 Mpoodloplopog Enpaociag Baoel tng Oswpiag ‘runs’

O Yevjevich (1967) nmpaypatonoinos pia die€odikn Slepelivnon Twy XapoKTNPLOTLKWY
e udporoyikng Enpaciag, smonuaivovrag Sddopa INTAMATA TOU KaBlotolv
SUokoho Ttov akpBn mpocdloplopd NG, XZto mAdiolo authg tng Sitepslvnong,
Slatunwoe thv anodn OtL N otatloTikhg Bewpla ‘runs’, Mou adopd OTIG XWPLKES KAl
XPOVIKEC akoAouBleg, amoteAsel TN PéATloTn TPOCEYYION TIPOKELWEVOU  va
npocdloplotel eva emelodS1o Enpaciag e AVTIKELLEVIKO TPOTTO.

Z0udwva He auth th peBodotoyia, n avayvwplon twy enslcodiwy Enpaciac Baciletal
otn OSlepelvnon KAmolag USPOAOYIKAC N METEWPOAOYIKNG METAPBANTAS, N ormola
Slatnpel TYES KATW amd KATOLO GUYKeKpPLUEVO emtimedo (katwdAl), yia évav aplBud
Swaboxkwy xpovikwyv Swaotnudtwy (apvntikég replodol). Etol, ta  Bactkd
XOPAKTNPLOTIKA the &npaciac mpoobdlopilovtal amd th Sdpkewa (L), SnAadn to
Saotnua petafl Tou xpovou évapéng (tp) kat ARENg (te) Tou emelcodiou, kal tnv
gvtaon, ou ekdpAleTal WE TO AvVTioToo cUVOAO TIHWV eAAeippatoc (D) Kdtw amd
NV TR KatwoAiou T(c) (Bonaccorso et al., 2003). O oplopog tou emunédou KatwdAiou
prtopel va yivel Baost Staddpwyv Kpitnplwy, avddoya He To avtikelpevo KABe PHeAETNC.
ZuvnBwg, AapBavetal we n Léon Th (N n Sldpecog) tne e€etaldevng wetaBAnTig,
OMW¢ TPOoKUTTeL ard delypa emapkoUg xpovikng Stapketag (Dracup et al. 1980). Ze
K&Bg meplmtwaon, N TIUA Tou KatwdAlou mpénet va emhéyetal AapBdavovtag umoyn
€vol OVTUTPOOWTEUTIKO emimedo twv udatikwv amaitnoswyv (Rossi et al., 1992).
Ev8elktikd mapddeypa sdappoyng authg tng HeBodou mapouatdletal oto ZxAua 4.1.

%}

=
—

RRVAYWA n
NRRAVRR'RAV V

K Deficit D below the threshold 7(c)
|:] Deficit D below the average X
IxXApo 4.1 Napadeypa epappoyng thg Bewplog runs, 6mou e§etaleton pio PeTABANTA X yLol

XPOVOOELPA M £TWV Kol WG KOtwdAL YL TOV OpLOWO eVOG eEMeLC0Siou Enpaoiog kabopiletal n LA
T(c) (Peters et al. 2003)

To MAEOVEKTNHA QUTAS TNG IPOCEYYLONG CuVICTATAL 0TH SuvVaTOTNTA ££ayWYNE TWV
TOAVOTIKWY XOPAKTNPLOTIKWY TS Enpaociag, eddoov sival yvwotd Ta OTOXOOTKA
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XOPAKTNPLOTIKA TNE e€eTaldnevng mapapéTpou. Auth n Suvatotnta Ssv neplopiletal
HOVO O£ AIMAEG EPUTTWOELG, OTIOU N XPOVIKN €€APTNON TWV CUVEXOUEVWV TIHWVY Mtopetl
va apeAnBel, aAda kat otav eéetalovtal aAucibeg Markov mou adopolv otnv ev Adyw
petapAntn (Fernandez and Salas, 1999).

4.6 EmAoyn dsiktwv {npaoiag ya emYepnoLoKn xprnon

Ornwce npoavad€pOnke, oL Seikteg Enpaociag elval onpavtikd Kalxpnowa epyaisia ya
TOV XOPAKTNPOUO Kol TNV mapakololBnon tng énpaociag, kabBwe amAonololy TiG
oUVBOETEC OX£0ELG TTOU SLETTOUV APKETEC KALLATIKES, AAAA KOl OXETWOUEVES HE TO KALMQ,
MapapéTpouc. Mg tov Tpdmo autd sival sUKOAOTEPN KAl QTOTEASCHOTIKOTEPN h
gnikowwvia tne mAnpodoplag mou adopd o KALUATIKES avwpaAisg, Waitepa
HGAloTa €dv n TAnpodopila auth ameuvBlvetal og gupl Kowod He SLadopeTIkd
YvwoTikd undPabpo. Emtiong, péow twy Selktwy slval epIKTH n moocotkonoinon Twv
KALLOTIKWV VW HOALWY WE TTPOC THV €vtach, Th SLApKeLa, TNV EKTAON KAl Th cuXvVOTNTA
TOUG, ETLTPEMOVTAG TNV OVAAUCH TWV LOTOPLKWY CUMBAVTIWY Kal the rbavotntag
enavendaviong toug (Tsakiris et al. 2007a).

‘Etol, ol Selkteg Enpaciag amotedolv Bacikd spyaieio yia thv mpdAndn Kal thv
QVTLUETWTTION TWV K8 UVwV TS Enpaciag, mou propel va xpnolpornonBel yia épguva,
MEAETEC, KATL., aAAG Kal artd dtopa R dopeic mouv oxetilovral e th Swadikacia Andng
amoddoswy. Eival mpodavég 6Tl kdBe Ssiktng Sev pmopel va sival katdAAnAog R
epappoéopog via KdBe mepimtwon | oKomd, £TOL OTIC TEPLOCOTEPEC TEPUTTWOELS
gvBelkvutal n ouvBuaoTIK XpAon TEPLOCOTEPWY SEIKTWY, Yo ThV TIANPECTEPN
KAtavonon Twv XOPAKTNPWOTIKWY Tt ¢npaciag kat tn Snuioupyia aflomotwy
cuoTnuatwy mapakoAouBnong (Wilhite 2005, Morid et al. 2006).

H emloyn tou kataAAnAdtepou Selktn amoteAel ot Hépeg pog éva amd ta
SuokoAotepa mpoPARUATA OTO OXESLAGHO Y TV AVTLHETWILCN ThE Enpaciag. Zthv
Savikn replmtwon, n emBupnth KUpLa LoTNTa onoloudnmote Ssiktn Enpaociag sivat
OTL TIPETIEL VA £lval AP KETA YEVIKOC WOTE VA LITOpPEL Vol LOVTEAOTIOLAOEL TNV b AVION
Enpaociag os S10dOPETIKES KALLATIKES TTEPLOXES. Mot KaAR TtpooEyyLon yia thv TAoyn
Selktwv mpoteivetal amo toug Keyantash & Dracup (2002), ot omolol xphoomnoinoay
£va oUVoAOo £€L CTABUIOUEVWY KpLTnplwy yia Thy afloAdynon twy Sewktwv. Ta Kptthpla
QUTA oTtnplxBnkav oTig emBUNTEC B LOTNTEC TToL €vag Ssiktng Enpaciac Oa émpere va
akoAouBel otnv W8avikn meplmtwon, 6nMwe mPoTddnkay armod MPonyoUUEVES EPEUVES
(mx. Redmond, 1991) kat eival n otabepdtnta (robustness), n euxpnotia
(tractability), n Owdaveia (transparency), n emutndevon (sophistication), n
enektaolpotnta (extendability) kot n Staotatikdétnta (dimensionality). H otaBepotnta
urtodnAwvel th Suvatdétnta xpnong tou 8eiktn o &va gupl PAcHA PUCLKWY
ouvBnkwv. H suxpnotia avtutpoowreVel TNV TIPAKTIKA TAEUPA TG XPNong €vog
Seiktn. H Saddvela oxetiletal Le tn cadnvela Kat thv opBoroyikdtnta tou Seiktn
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Enpaociag. H smutndeuon (6nAadn n meputAokdTnTA), GV KAl TNV TIPAYUATIKOTNTA
gpxetal og avtiBeon pe th Staddvela, aAvILKATOMTPIlEL TRV EVVOLOAOYLKA TIPOCEYYLION
Kol emopévwe Bewpeltal anapaitntn. Enektacipotnta sivatl o Babudc octov onolo o
Seiktng pmopel va emnektaBsl mpokelpévou va KAAUPsL svaAAaKTkd oevdpla
Enpaociac. H Swaotatikotnta avadepetal otn ocvvdeon tou Seiktn e th $UCKA
TPAYHATIKOTNTA. H CUHHETOXA TwY KpLthplwv autwy otnv TEAKA avayvwpelon evog
Seiktn yilvetal Le th XxpAon Bapwv, mou sivatl moAU SUckoAo va mpocdloploTolV Kat
Baoilovtal kuplwg otnv emayyeAlaTIKA sumelpla tou xpnotn, oAAd Kol othv
TIPOCWTILKA TOU €KTILNON. Z&€ YEVIKEC YPOMUES, TO ONUAVTIKOTEPO KPLTAPLO Yo €va
Seiktn Bswpeltal n otabBepdtntd Tou (Bayyéing, 2012).

Oualaotikd onpela mov kaBopilouv tTnv guxpnotia evog Seiktn kKat tTh Suvatotnta
spappoyng touv ot enixelpnolakd emnimedo sival n amAn Soun, n sukoAio otov
UTTIOAOYLOMS TOU, CAAQ KOl N €€aywyn KATOVONTWY Kol TIPAKTIKA £ppnveUCLUWY
amoteAeodtwy. Emilong, onuaviikd XApOaKTNELOTIKO armoTeAel N LkavOTNTA TOu va
neplypddel TIC UPLOTAUEVESG CUVBNAKES Enpaciag e TpOmo WOTE va EMITUYXAVETAL h
0fLOTILOTN EKTLUNON TWV EMMTWOEWY Tou dalvopuévou oe Stadopoug topeic (WMO,
2012). EtoL, Baoikd KpLTAPLA yLa ThY Aoy SELKTWY YL ETIXELPNOLAKA XpHon slval
(Tigkas et al., 2015):

o) Vo £XOUV OXETIKA HLKPEC ATIAITAOELG o€ SeSopéva, EMITPEMOVTAC ThV AIPOCKOTTTh
gdappoyn Toug oTto cUVoAo NS e€etaldevne TTEPLOXNAG, UE EMapKES Siktuo KaAuyng.

B) ta efayopeva amoteAéopata va £Xouv cadr, KATAANTITA KAl eviaia eppnveia, wote
va WropoUlv va Xxphowtomolnfolv GUECA KOl QTOTEAECUOTIKA OF EMXELPNOLAKO
eninedo.

Bdosl twv naparmndvw, ol Sgikteg mou emAEXOnKav ya TV reploxn the Kpntng slvat o
SPl, o Precipitation Deciles kat o aSPl. Ou cuykekpiévol Seikteg Baocilovral oe
Sebopgva Bpoxdmtwaong, yia Thv omola untdpxel ekteveg Siktuo kdAudng. Emilong, ot
Seikteg autol pmopolv va aflomolnBolv dueca ywd Tov TPOCSIOPOUS TNG
HETEWPOAOYLKAC KAl VEWPYKNS Enpaociag, KabBweg Kal yw TNV eKTipnon tng
uSpoAovyLkng Enpaciac.

4.7 EmAoyn KatdAAnAwv nepldodwv avadopds Kot XPOVIKOU BAROTOG

H amoteAeopatiky aflomoinon twv deiktwv Enpaciag, tdoo og emixelpnoLlakod emninedo,
o UMoB£teL T cadr] EVVOLOAOYLKN KATAVONGCH TOUC, TTPOKELMEVOU va elval Suvath n
afloAdynon kot mepaltépw aflomolnon toug. O Seiktng armoteAsl UMOOTNPLKTIKS
gpyalieio ANPnc amodpdoswy, CUVENWCE TIPEMEL va eKPPATeL He cadAVELR TOUG AOYOUG
yla touc oroloucg mpénel va AndBsl n k&Be amoddaon. Avo Baclkd onueio mou
prtopoUV val cuvteAéoouv otn BéAtiotn aflomoinon twv Seswktwv Enpaciac os
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eNXEPNOLaKO emimedo slval n emloyn TwV EKACTOTE KATAAANAWY TEpLOdwy
avadopdc KoL TOU TPOTTOU aOTUMWONG TWV AITOTEAECUATWVY.

Méow evog Seiktn €npaciac Ba mpémel va sival Suvatn n moootikomolnon tng
Enpaociac vy Swadopetikéc mepldoSoug avadopdg, oOtav umdpxslt SaBéoiun
Xpovooelpd emapkolg peyéBoug. OL mepiodol avadopdc mou xpnolpomnololvrol
ouvnBwg elval n stnola Kat n pnviaia (Mishra and Singh 2010). H etRowa nepilodog
propel va yxpnolpomownBel ywa tnv sfaywyn ocupmepacpdtwy éoov adopd oth
ocuumnepldopd Twyv ensloodlwyv Enpaciag os pla meplox. H pnviaia mepiodog sival
KataAAnAdTEpn vy Thv TapakoAoUBnon Twv EMUMTWoEWV TN énpaciag m.x. otn
vewpvyla ) otnv enmdpkela vepoL g USATIKA CUCTAMATA Kal o€ UTIOYELOUC USpodopeig
(Panu and Sharma 2002). Entiong, dAAeg nepiodol (3-pnvo, 6-punvo kAm.) epappdlovral
OUXVA Yla Thv e€£TAON CUYKEKPLEVWY Bepdtwy, 6mwe Ba fetaotel avaAutikotepa
OTn CUVEXELA.

Ma tnv amoocadnvion Twv VWoLwyY, wWe XPoviko BrApa oplletal n Xpovik andotacn
HeTafL SUO Sladoykwy HETPAOEWY — amoTteAsoudtwy (T.X. NHephoLlo, efdopadialio,
SekamevOnuépou, pnviaio, etnolo). H xpovikA KAlpaka kot n meplodog avadopdg
adopolv ato Xpovikd Sidotnua oto omolo avadépetal pio HETPNON — ATTOTEASC A
(mt.x. 1-, 3-, 6-, 12-pnvo) kat n cuykekpluevn nepiodog (m.x. OktwPplog — MdapTtiog).

O neplobol avadopdg avrikatontpilouv T SUVNTIKEG ETIUTTWOELS TS Enpaciag oth
SlaBeopdtnTa vepol oe Sadopetikd LSATIKA cuotApata. Ol cuvBnkeg eSadKAg
Uypaciac avIamoKkplvovtal o€ avwHaAleg Tou tapatnpolvtal otn Bpoxdrtwaon /Kot
otn SuvnTikn géatploodlamvor], 08 OXETIKA ULKPA XpoVIKA Sidotnpa. OL avtidpdoslg
Twv UTIOVELWY LSpodopEwy, TNC EMIPAVELOKAS ATTOPPONES KAl TOU SUVOMIKOU TwV
TAULEUTAPWY e€TATOVTAL ATTOTEAECHATIKOTEPA UE TNV EEETACN OXETIKA HEYAAUTEPWY
nepddwyv (WMO 2012). ‘Etol, oavtiotolxot He TOV TOMEA 1 TO QVTIKE(pEVO
evBladépovtog, TIPEMEL va eMIAEYETOL N KATAAANAR mepiodoc avadopdg, mou
neplypddel pe cadéotepo TPOMO Thv midpacn the ¢npaciag oto und Silepslivnon
ovuotnua. AKOua, pmopel va yivel xprion mpoenileypevwy neplodwy (3-, 6-, 9- kat 12-
MAVEC).

‘Ooov adopd oToV TPOTO UTIOAOYIOHOU KAl ArtotUMwaong Twv SEKTWY, N KATAAANAR yLa
KaBs mepintwon mapovciacn propel va cUMBAAEL CNUAVTIKA OTNV KAtavonon Kot
afloAdynon tou ¢alvopévou. 0UPWVA HE TNV TIPOCEYYLION TIou £PAPUOOTNKE Ao
toug McKee et al. (1993) kal othn cUVEXELR amtd ApKETOUC EPEVVNTEC, O UTTIOAOYIOMOC
tou SPI vyivetal pe pnviaio xpoviké BAMA Kol Ta TOPAYOUEVA QTTOTEAECHATA
napouctdlovtal pHe osplakd teomo (pla T avd pnva). H amotinwon auth elvat
XPNOWN Y TNV guddvion ThS XPOVIKNG €€EAENG Tou dalVOpEVOU avd MAvA, UE
otaBepn neplobo avadopdc. Mmopel va edappootel og MEPUTTWOELL CUCTNUATWY
TIOU £XOUV cuvexn Asttoupyla kaB’ OAn tn SLApKELd TOU £TOUC KAl UMOpoUV va
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ouvBeBbolv amoTEASOUATIKA e Ml A meplocodtepeg mepldodoug avadopdc (m.x.
ocuotApata udpoddtnong).

AAAN tpoaéyyLon Tou pnopel va epapootel elval o UTTOAOYLOUOC KoL IOTUTTWGEN TWVY
AmoTEAEOUATWY gvOC Sslktn yla cuyKeKplpévee Teplodoug avadopds og €TAOCLO
xpovikd BAua (r.x. Tsakiris et al. 2007). Mg autdv tov Tpdmo mapouctdalovtal UE
peyaAltepn ocadnvea ta otowxeia mou adopolv otnv rmeplodo avadopdc yia
OUYKEKPLUEVOUC MAveg evlladépovtog avd £tog, Xwplc va mepllapBdvetal
uriepBoAwd mocd mAnpodopiac mou pmopsel va amompocavatoAicsl amd ta
avtikeipevo Sitepelvnong. Aut n amewovion propsl va xpnowomolnBsl otav
gnepeltal n peAétn t™he Enpaociag pe sTOLX N EMOXIKA CUCTAMATA, OMWE Nh
Slepebivnon tng Swaolvdeong He tnv amoppon (m.X. emAoyn etholg Tmepldodou
avadopdc, He Baon to USPOAOYIKO ETOC) 1 N CUCKETION UE TNV YEWPYLKN TTOpaywyn
(rt.x. emhoyn eMoxLKAC eplddou avadopdg avtiotoyng Thg KAAALEPYNTKAC tepLddou,
He adetnpla To HAvA omopdg).

4.8 YnoAoywopdg detktwv Enpaociag otnv Kpitn

O unoAoYIoHOC TWV eMAeYHEVWY Setktwy yia TV KpAth Baoiletal o Ssdopéva amod
60 petewpoAoylkoLg otabuolg og oAOKANPO To vnol kat adopouyv otnv nepiodo 1973
(ZemtéuBplog) - 2010 (Alyouotog), Katd Ttnv omolot €xeL Yyivel £Agyxog Twv
vodlotdpevwy debopgvwy, SOpBwaon ocdhaAPATWY OTIC TWIES KAl CUMMAAPWON Twv
Kevwv He smleypévn UEBoSo, Snuloupywvtag £tol pia oAokAnpwpévn Bdon
Sebopévwy yla Tnv avdAuon tng kataotaong otnv KpAtn (mpoypappa EEA-AquaMan
Project, NwkoAdidng k.a. 2017). O otaBuol mou xpnowonotiOnkav mapouasidlovial
otov Mivaka 4.3.

Nivokag 4.3 MetewpoloyLkol oToBpol ToU XpNOLLLOTIOLONKOLV YLl TOV UNIOAOYLOUO TWV
Selktwv Enpaoiog.

Nepideperakn Evotnta STABNOG
Xavid Askifou
Xavid Kalives
Xavid Alikianos
Xavid Palaia Roumata
Xavid Mouri
Xavia Prasses
Xavid Psichro Pigadi
Xavia Samonas
Xovid Agrokipio
Xavid Tavronitis
Xavid Kandanos
Xavid Zymvragos

HpdkAelo Avdou
HpdxkAelo Agia Barbara
HpdxAslo Agios Kyrillos
HpdxAslo Armacha
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Nepideperakn Evotnta STABNOG
HpdxkAelo Asimi
HpdkAelo Achentria
HpdxAslo Vagionia
HpdxkAelo Voni
HpdxkAelo Vorizia
HpaxkAelo Gergeri
HpdkAelo Gortis
HpdkAelo Demati
HpdkAelo Zaros
HpdkAelo Kalivia
HpdxAslo Kapetaniana
HpdxkAelo Kassanoi
HpdxkAelo Kasteli
HpdxAslo Kapsali
HpdkAelo Kroussonas
HpdkAelo Lagolio
HpdxkAelo Metaxochori
HpdkAelo Moroni
HpdkAelo Partira
HpdkAelo Pompia
HpdkAelo Pretoria
HpdkAelo Profitis llias
HpdkAelo Sternes
HpdxkAelo Tefeli
HpdkAelo Tympaki
HpdkAelo Foinikia
P£Bupuvo Agia Galini
P£6upvo Anogia
P£6upvo Garazo
P£Bupvo Gerakari
P£Bupvo Kavousi
P£6upvo Lefkogia
P£6upvo Melabes
P€Bupvo Spili

Aagi6l Sitia

Aacift Katsidoni
Aagiol Neapoli
Aacift Ekso Potami
Aaoidt Kalo Chorio
Aaoidt Malles

Aaoidt Maronia
Aagi6l Mithi

Aaoidt Palekastro
Aaoidt Pachia Ammos

Mo Tov UTOAOYLOMO Twv SelKTWV Xpnolpomolndnke to Aoylopkd DrinC — Drought
Indices Calculator (Tigkas et al. 2015). To DrinC sival éva g€e18ikeULEVO AOYLOWULKO yLa
TOV XOPOKTNPLOMO Kol ThV avadAucn the &npoaociag, to omolo xpnolpormoleital os
neploocdtepeg and 110 xwpeg, TOOO O EPEUVNTIKEC OCO KOL OE ETMLXELPNOLOKES

epappOYEC.
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O urntohoyoylopodg kaBe Seiktn yivetal yia Siddopec neptdodouc avadpopdc / XpOVIKES
KAlLaKEG, O€ €TAOLO KAl unviaio BApa urmoAoylopoU. ZuyKekpLUéva, oL Seikteg SPI Kat
aSPI unoAoyilovtal yla XpovikéG KALHaKeS 3-pAvou, 6-pnRvou, 9-iuAvou Kal 12-uRvou,
evw o delktng Precipitation Deciles umoAoyiletal yLa xpovikf KALpaka 12-pRvou.

Z0udpwva pe Ta tpoavadepOévta, ol Seikteg Enpaciac Mpémst va mapexouy pia cadn
£KOVA TNE KATAOTAONG, TTApEXovVTaC th Suvatdtnta opBol oxedlacpol Kat AnPNng
amoddoswyv He SladpAveld Kol OTMOTEASOHATIKOTNTA. Z€ AUTO TO TAdiclo, oto
Mapdptnua mapouctdlovrol eVOELKTIKA ATOTEAECHATA TwV SslkTtwy, ot Sddopa
XPOVIKA Brpata Kol meplodoug avdopdc, mou ansikovilovy TV Katdotaon Enpaciag
oe 6Aoug Toug efstaldpevoug atabuolc, te éudaon ota akdéAouvba:

[Napaptnua A]

Aeiktng SPI - unviaio xpoviko Bnua, 12-unvn xpovikn kAigako: H 12-pnvn xpovikn
KAlpaka elvoll KatdAAnAn ylo tov tpooSLloplopd TN YEVLKACS USPOAOYLKAC KATACTAONS
NS meploxns. To pnvwaio BApa umoAoylopoU Slvel pila slkdva tThE Topslag tou
dalwvopévou tne Enpaciag, mapgxovrag otolela ya T SdpKela Twv Enpwv meplddwyv
(évapén kat Anén), kaBwe emiong Kal yw tThv €vtacoh Ttoug. Zta SlaypApUaTa TToU
napouctdlovtal, Ke WITAs xpwpa spdavifovtal ol LypEg replodol, v Pe KOKKLVO oL
Enpéc neplodol, epdavidovrag pe ocadn tpodmo toco thy eplodo tng Enpaciag, 6oo Kal
NG évtaong the. H mpoaéyyion autn sival katdAAnAn ya tnv Stapkn rmapakoiobnon
ToU dalvopEVOoU, Xwplig va Sivel Opwe Epdacn o CUYKEKPLLEVEC TIEPLOSOUC TOU ETOUC.

[Napaptnua B]

Aeixktng SPI - eTnoto ypoviko Bnua, 12-unvn xpovikn kAiuaka (mepiodoc avapopac OKT.
- 2ent.): Mg To €TNOLO XpoVIKO BAMA uTtoAoylopoU Sivetal éudacn otn CUYKEKPLUEVN
neplodo avadopdg (Okt. - Zermt.) mou avtiotoxel oto USPOoAOYLKO £TOC. Mg aUTOV ToV
tomo n Swabéoun mAnpodopia svroniletal ot CUVBAKES MOV EMIKPATOUV KATA TO
oUVOAO TOU CUYKEKPLUEVOU USpoAoyLkoU £toug, xapaktnpilovtds we vypd R Enpod,
Xwplc va mapéxetal untepBoAtkn mAnpodopia (Omwe e to unviaio xpoviko BApa) ou
evBéxetal va amomnpooavatoAdicel tov xpnotn. To eminedo évrtaong the Enpaciag
gudaviletal pe Stakpitd xpwpata (cUpdwva pLe TNV Katnyoplomoinon tou Mivaka 1),
TLOPEXOVTAC AUEDH EIKOVA TWV CUVONKWYV yLla KABE £ToC.

[Napaptnuar]

Asgiktnc Precipitation Deciles - etnoto ypoviko 8hua, 12-unvn ypovikn kAiuoko
(meplodoc avaopac Okt. - Zent.). Avtiotoya He thv mponyoUUevn meplmtwon,
géetalovral ol cuvOnkeg KABe uBpoloylkoU £toug Bdostl tou Seiktn Precipitation
Deciles, mapéxovtag CUMMANPWHATIKEG TAnpodopiec os oxéon pe tov SPI. O
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Katnyoplonoinon yivetal emiong pe SIAKPpLTA XpWHATA, AvAAOYA HUE TIC KAAOELC TOU
Mivaka 2.

[Napaptnua A]

Aeiktnc aSPI - eTnoto ypoviko Bnua, 6-unvn xpovikn kAiuaka (mepioSoc avapopac Aek.
- Matog): T tov mpoadloplopd TG YEWPYLKAG Enpaciag, mapouotdlstal o Ssiktng
aSPl, oe stACLO Xpoviko PBNAua, pe mepiodo avadopag AskéuPplog — Mdlog, mou
avtlotoel ota Kploldtepa otadla avaATTUENG MG TUTIIKAS ENPLKAG KOAALEPYELAG
XELHEPWVWV ortnpwv. H gppunveia kal to snimedo évraong tng Enpaciac yivetal kat’
avtioTtol o Tpomo pe tov deiktn SPI (eTioLo Xpoviko BrAual).
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12-month SPI: Vorizia

OT-Fmy
&0 -anyy
D -Eny
Loy
GrEing
S -Eny
OBy
ErEmy
gy

P P 11 L

o0-Emy
£6-dny
-3y
LE-Eny
G52y
G -ArY
Ll
EEEmy
po-dmy

wisnd TG

05-8my
ER Sy
BE ANy
LSy
S-Sy
Sg-gny
FE-Emy
EE-my
ey

Bl TH-SY

O-Eny

: - R By
ER R Y
. LL By

3.00

2.00

1.00

.00

-1.00

-2.00

-3.00

gL -Amg
5 -Eny
LAy

12-month SPI: Zaros

T8y

B0 By
B -dny
Loy
GOy
Sip-Eny
fro-Emy
EOrEmy
go-iimy

PR YR 1L |

QOB
65 -y
f5-Eny
£ i
B5-E My
-y
Irs-E g
G-y
po-dmy

P T L
TE ey

&8-8my
BE-Iny
LSy
SE-Emy
of -dny
FR-Emy
tu-dmy
Tg-Eny

B 1Y

O -E

A

3.00

2.00

1.00

.00

- LL-Ey

G A
51 -Eny
LAy

118



12-month 5Pl: Exo Potamoi
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12-month SPl: Maronia
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12-month 5PI: Neapoli

OT-Emy oT-Emy

BO-Bny BB s -0
D -Eny BO-Eny
Loy Loy
GrEing B
S -Eny G-Iy
OBy ro-Emy
ErEmy EO-Emy
gy i ro-amg
To-Eny Brnnnd B
oo 3my . oo-Emy
65 -Eny &5 -Any
-3y a6-EY
L5-Eny b peEny
G-y E SG-Emy
56 By E 56BNy
By .m By
EGEmY = £6-Fmy
z6-Emy - z5-Emy
168y = 16-8ny
6By & OBy
s8-8y = 68-8ny
5By e -y
Lg-Eny = ig-Eny
aR-Fmy __m snEind - GE-HmE
gg-dny — B gAY
TR-Emy tra-omy
Eg-Army Eg-Fmy
Ty -y
TH-Sny TH-8ny
OBy org-Hrmy
: - G By i -Bn
O Ll g -Eny
- LLEny LBy
G -Fmg gf-armg
5 -Eny 5 By
LAy LAy

3.00
2.00
1.00
.00
1.00
2.00
-3.00
3.00
2.00
1.00
.00
100
2.00
3.00

122



12-month SPI: Palaiokastro
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12-month 5PI: Agia Galini
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12-month 5Pl: Garazo
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12-month SPl: Kavousi
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12-month SPI: Malabes
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B Extreme drought
¥ Severe drought
¥ Maderate drought

12-month 5P1 (Oct-Sep): Agrokipio
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B Extreme drought
- B Spyere drought

12-month 5P1 (Oct-Sep): Askyfou
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¥ Maderate drought
Iid drought
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B Extreme drought
- B Spyere drought

12-month SPI (Oct-Sep): Kalyves
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12-month 5Pl (Oct-Sep): Kandanos
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B Extreme drought
- B Spyere drought
¥ Maderate drought

12-month 5PI (Oct-Sep): Mouri
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12-month 5PI (Oct-Sep): Palaia Roumata
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12-month 5Pl (Oct-Sep): Prasses
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12-month SPI (Oct-Sep): Psychro Pigadi
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12-month SPI (Oct-Sep): Samonas
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12-month 5PI (Oct-Sep): Moroni
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9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LLGT |
LE6T-96T |
GLET - SLET |
SL6T-FL6T |
PEGT - EL6T |

.
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HpdaxkAelo

Deciles: Archentria

| s e e B e |
m.q_.ﬂu-.r.__h_u._-_..ﬂ.._._.._...:_.l_.u

] "

; :

EEpEd

L m 2 3

£3;%2%

1242

| B | U |
" HOOE - £FOOF |
007 - 9007 |
00T - S00T
SOOT - tOOT |
00T - E0OT |
E0OT - TOOT |
TO0T - T00T |
1007 - 000F
" QOO - 665T |
G66T - BE6T |
86561 - £66T |
{ERT - 9BET |
9651 - S65T
SEET - tEET
P66 T - E66T |
" EB6T - T66T |
Te61 - 1661
1651 - 066T
" 0BG T - 6E6T |
| 6E51- 8861
FRET - £BET
| LB6T - 985T |
9f6T - 6T |
" GEGT - FHGT |
vBET - ERET |
EBGT-TBET
THET - TH6T |
IRGT - 0861
OBET - 6LET |
BL6T - BL6T |
BL6T-LLGT |
| LEBT-U6T |
9461 -506T |
SL6T-bL6T |
PLBT - ELET |

Deciles: Agia Barbara

B much below normal

B bplow narmal
B much abowe normal

riear marmmeal

= abave normal

T T T T T 7T
m.q_.ﬂu-.r.__h_u._-_..ﬂ.._._.._...:_.l_.u

|
6007 - 800T |
| BOOE - 2002 |
L00T - 900T |
00T - S00T |
SOOE - 00T |
00T - B0 |
EDOT - 00T |
Z00Z - TOOT |
T00E - DOOE |
| DOOT - 6661 |
 666T - B66T |
#6561 - £66T |
1661 -9661 |
9661 - SEET |
S66T - 66T |
PEET - E66T |
| E661 - 66T |
2661 - 1661 |
1661 - 0661 |
 DBBT - 6BET |
| EBET - BRET |
BBET - £BET |
LBGT - 9B6T |
86T - SB6T |
| SEGT-FEET |
tRET - E8ET |
EBGT -2BET |
THET - T86T |
1861 -OBET |
OBGT -6L6T |
66T -BL6T |
BLBT-LL6T |
| ELBT-96T |
8461 -SE6T |
SL6T-bLET |
vi6T-
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Deciles: Agios Kyrillos

B much below normal
B belaw normal

riear narmeal
B much abowe nonmal

= above normad

T T T T T 1
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

00T - 00T |
HOOT - LOOT |
£00T - 3007 |
9007 - 5007 |
SO0 - FOOE |
00T - EOOT |
E007 - TOOT |
TOOT - TOOT |
100 - 0007 |
OO0 - 6661 |
6561 - B66T |
B66T - L66T |
{661 - 9661 |
9661 - 5681
SE6T - EET |
FE6T - E6ET |
EG6T- LE6T
7661 - T66T |
1661 - 066T |
066 T - 66T |
ER5 1 - HEET |
BB61 - LB6T |
LB -986T |
986 T - SHET |
SHET - FEET |
tRE T - EBET |
ERGT-786T |
THET - THET |
1861 - 0661 |
OBET - 6L6T |
BL6T-BLGT |
BEGT-LL6T |
LEGT-9/BT |
G561 -SL6T |
SL6T - FL6T |
FEBT-ELBT |

- -

Deciles: Armacha

riear narmeal
= above normad
B much abowe nonmal

© Emuch belew noemal
B belaw normal

T T T T T 1
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

6007 - §D0T |
BOOZ - £OOT |
£00T - 900 |
900 - S00T |
SO0 - FOOE |
00T - EDOE |
E0OT - TO0T |
TO0T - TOOT |
1002 - 000F |
D007 - 8861 |
6661 - 8661 |
B65T - L65T |
{661 -9661 |
QEET - SEET |
SEGT - IGET |
vEET - E66T |
E66T- 2661 |
7661 - 1661 |
1661 - 0661 |
065 - GBET |
EHET-HHET |
F851 - LBET |
LBGT - 9B6T |
9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LLGT |
LE6T-96T |
GLET - SLET |
SL6T-FL6T |
PEGT - EL6T |

.
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Deciles: Asimi

B much below normal
T B belaw narmal

riear narmeal
B much abowe nonmal

= above normad

T T T T T
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

00T - 00T |
HOOT - LOOT |
£00T - 3007 |
9007 - 5007 |
SO0 - FOOE |
00T - EOOT |
E007 - TOOT |
TOOT - TOOT |
100 - 0007 |
OO0 - 6661 |
6561 - B66T |
B66T - L66T |
{661 - 9661 |
9661 - 5681
SE6T - EET |
FE6T - E6ET |
EG6T- LE6T
7661 - T66T |
1661 - 066T |
066 T - 66T |
ER5 1 - HEET |
BB61 - LB6T |
LB -986T |
986 T - SHET |
SHET - FEET |
tRE T - EBET |
ERGT-786T |
THET - THET |
1861 - 0661 |
OBET - 6L6T |
BL6T-BLGT |
BEGT-LL6T |
LEGT-9/BT |
G561 -SL6T |
SL6T - FL6T |
FEBT-ELBT |

- -

Deciles: Avdou

riear narmeal
© Wabove normat

= Bmuch abowe normal

g
:
5
<
:
u

" W belaw normal

T T T 1
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

6007 - §D0T |
BOOZ - £OOT |
£00T - 900 |
900 - S00T |
SO0 - FOOE |
00T - EDOE |
E0OT - TO0T |
TO0T - TOOT |
1002 - 000F |
D007 - 8861 |
6661 - 8661 |
B65T - L65T |
{661 -9661 |
QEET - SEET |
SEGT - IGET |
vEET - E66T |
E66T- 2661 |
7661 - 1661 |
1661 - 0661 |
065 - GBET |
EHET-HHET |
F851 - LBET |
LBGT - 9B6T |
9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LL6T |
LE6T-96T |
GLET - SLET |
SL6T-FL6T |
PEGT - EL6T |

.
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Deciles: Demat

riear narmeal
= above normad
B much abowe nonmal

© Emuch belew noemal
" B belaw normal

| PSS S Srm B e Do |
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

00T - 00T |
HOOT - LOOT |
£00T - 3007 |
9007 - 5007 |
SO0 - FOOE |
00T - EOOT |
E007 - TOOT |
TOOT - TOOT |
100 - 0007 |
OO0 - 6661 |
6561 - B66T |
B66T - L66T |
{661 - 9661 |
9661 - 5681
SE6T - EET |
FE6T - E6ET |
EG6T- LE6T
7661 - T66T |
1661 - 066T |
066 T - 66T |
ER5 1 - HEET |
BB61 - LB6T |
LB -986T |
986 T - SHET |
SHET - FEET |
tRE T - EBET |
ERGT-786T |
THET - THET |
1861 - 0661 |
OBET - 6L6T |
BL6T-BLGT |
BEGT-LL6T |
LEGT-9/BT |
G561 -SL6T |
SL6T - FL6T |
FEBT-ELBT |

- -

Deciles: Foinikia

riear narmeal
B much abowe nonmal

© W above normat

g
:
5
<
:
u

Tt B belaw narmal

T T T 1
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

6007 - §D0T |
BOOZ - £OOT |
£00T - 900 |
900 - S00T |
SO0 - FOOE |
00T - EDOE |
E0OT - TO0T |
TO0T - TOOT |
1002 - 000F |
D007 - 8861 |
6661 - 8661 |
B65T - L65T |
{661 -9661 |
QEET - SEET |
SEGT - IGET |
vEET - E66T |
E66T- 2661 |
7661 - 1661 |
1661 - 0661 |
065 - GBET |
EHET-HHET |
F851 - LBET |
LBGT - 9B6T |
9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LL6T |
LE6T-96T |
GLET - SLET |
SL6T-FL6T |
PEGT - EL6T |

.
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Deciles: Gergeri

B much below normal
B belaw normal

riear narmeal
B much abowe nonmal

= above normad

| PSS S Srm B e Do |
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

00T - 00T |
HOOT - LOOT |
£00T - 3007 |
9007 - 5007 |
SO0 - FOOE |
00T - EOOT |
E007 - TOOT |
TOOT - TOOT |
100 - 0007 |
OO0 - 6661 |
6561 - B66T |
B66T - L66T |
{661 - 9661 |
9661 - 5681
SE6T - EET |
FE6T - E6ET |
EG6T- LE6T
7661 - T66T |
1661 - 066T |
066 T - 66T |
ER5 1 - HEET |
BB61 - LB6T |
LB -986T |
986 T - SHET |
SHET - FEET |
tRE T - EBET |
ERGT-786T |
THET - THET |
1861 - 0661 |
OBET - 6L6T |
BL6T-BLGT |
BEGT-LL6T |
LEGT-9/BT |
G561 -SL6T |
SL6T - FL6T |
FEBT-ELBT |

- -

Deciles: Gortis

B much below normal
B belaw normal

riear narmeal
B much abowe nonmal

= above normad

r T T T T
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

6007 - §D0T |
BOOZ - £OOT |
£00T - 900 |
900 - S00T |
SO0 - FOOE |
00T - EDOE |
E0OT - TO0T |
TO0T - TOOT |
1002 - 000F |
D007 - 8861 |
6661 - 8661 |
B65T - L65T |
{661 -9661 |
QEET - SEET |
SEGT - IGET |
vEET - E66T |
E66T- 2661 |
7661 - 1661 |
1661 - 0661 |
065 - GBET |
EHET-HHET |
F851 - LBET |
LBGT - 9B6T |
9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LL6T |
LE6T-96T |
GLET - SLET |
SL6T-FL6T |
PEGT - EL6T |

.
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Deciles: Kalyvia

riear narmeal
e Woghove naormad
+ Emyuch abewe noomal

© Emuch belew noemal
T B belaw normal

T T T T T T 1
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

00T - 00T |
HOOT - LOOT |
£00T - 3007 |
9007 - 5007 |
SO0 - FOOE |
00T - EOOT |
E007 - TOOT |
TOOT - TOOT |
100 - 0007 |
OO0 - 6661 |
6561 - B66T |
B66T - L66T |
{661 - 9661 |
9661 - 5681
SE6T - EET |
FE6T - E6ET |
EG6T- LE6T
7661 - T66T |
1661 - 066T |
066 T - 66T |
ER5 1 - HEET |
BB61 - LB6T |
LB -986T |
986 T - SHET |
SHET - FEET |
tRE T - EBET |
ERGT-786T |
THET - THET |
1861 - 0661 |
OBET - 6L6T |
BL6T-BLGT |
BEGT-LL6T |
LEGT-9/BT |
G561 -SL6T |
SEGT- LT |

| PL6T-£L6T |

- -

Deciles: Kapetaniana

B much below normal
B belaw normal

riear narmeal
B much abowe nonmal

= above normad

T T T T 1
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

6007 - §D0T |
BOOZ - £OOT |
£00T - 900 |
900 - S00T |
SO0 - FOOE |
00T - EDOE |
E0OT - TO0T |
TO0T - TOOT |
1002 - 000F |
D007 - 8861 |
6661 - 8661 |
B65T - L65T |
{661 -9661 |
QEET - SEET |
SEGT - IGET |
vEET - E66T |
E66T- 2661 |
7661 - 1661 |
1661 - 0661 |
065 - GBET |
EHET-HHET |
F851 - LBET |
LBGT - 9B6T |
9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LLGT |
LE6T-96T |
GLET - SLET |
SL6T-FL6T |
PEGT - EL6T |

.
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Deciles: Kapsali

B much below normal
B belaw normal

riear narmeal
B much abowe nonmal

= above normad

T T T T T 1
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

00T - 00T |
HOOT - LOOT |
£00T - 3007 |
9007 - 5007 |
SO0 - FOOE |
00T - EOOT |
E007 - TOOT |
TOOT - TOOT |
100 - 0007 |
OO0 - 6661 |
6561 - B66T |
B66T - L66T |
{661 - 9661 |
9661 - 5681
SE6T - EET |
FE6T - E6ET |
EG6T- LE6T
7661 - T66T |
1661 - 066T |
066 T - 66T |
ER5 1 - HEET |
BB61 - LB6T |
LB -986T |
986 T - SHET |
SHET - FEET |
tRE T - EBET |
ERGT-786T |
THET - THET |
1861 - 0661 |
OBET - 6L6T |
BL6T-BLGT |
BEGT-LL6T |
LEGT-9/BT |
G561 -SL6T |
SL6T - FL6T |
FEBT-ELBT |

- -

Deciles: Kassanoi

B much below normal
B belaw normal

riear narmeal
B much abowe nonmal

= above normad

r T T T T
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

6007 - §D0T |
BOOZ - £OOT |
£00T - 900 |
900 - S00T |
SO0 - FOOE |
00T - EDOE |
E0OT - TO0T |
TO0T - TOOT |
1002 - 000F |
D007 - 8861 |
6661 - 8661 |
B65T - L65T |
{661 -9661 |
QEET - SEET |
SEGT - IGET |
vEET - E66T |
E66T- 2661 |
7661 - 1661 |
1661 - 0661 |
065 - GBET |
EHET-HHET |
F851 - LBET |
LBGT - 9B6T |
9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LL6T |
LE6T-96T |
GLET - SLET |
SL6T-FL6T |
PEGT - EL6T |

.
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Deciles: Kasteli

riear narmeal
W abave narmal
e B much abowe noomal

Y Emidch bk sl
et B belase narmal

___.____
G @m@~wn T MmN

6007 - 8007 |
HOO T - LOOT |
£00T - 3007 |
900 T - S00T |
S007 - t00T |
00 - E0OT |
E00T - 7007 |
700 - TOOT |
1007 - 0002 |
D007 - 65T |
6667 - B66T |
BEGT - L66T |
{861 -9661 |
9651 - SE5T |
SE6T - InGET |
PBET - E66T |
EES1T- ZEST |
7661 - T66T |
T66T - 066T |
0661 - GBET |
EHET - HEET |
#8651 - L85T |
LBET -9B6T 1
9961 - GB51 |
SHGT - FHET |
861 - EBST |
ERGT - 786T |
THGT - TH6T |
1861 - 06T |
ORET - 66T |
6L6T-RI6T |
BLGT - LL6T |
FERT-956T |
92671 - SL5T |
SEET-bLET |
FEBT -EL6BT i

- -

Deciles: Kroussonas

riear narmeal
W abave narmal
e B much abowe noomal

Y Emidch bk sl
B belaw narmal

T L T S
G @m@~wn T MmN

6007 -800Z |
HOO? - £OOF |
L0007 - 9007 |
9007 - 5007 |
S0OZ - t0OT |
00T - E00 |
£00T - Z00T |
7007 - TOOT |
100Z - 000T |
0007 - 6661 |
6667 - 8661 |
BEGT - L66T |
£66T-9661 |
9651 - 5661 |
S66T - 66T |
PEET - E66T |
E661- T66T |
7661 - 1661 |
1661 -0661 |
066 - GEET |
EBET - BHET |
#8651 1861 |
LBET - 986T |
9861 - 5861 |
SEGT - FEET |
vRET - ERET |
EBGT - 286 |
THET - TH6T |
1861 - 0HST |
ORET - 6LET |
6L6T-RI6T |
BL6T-LL6T |
LEBT-946T |
G261 6461 |
SEET-PI6T |
PEBT-ELBT |

.
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Deciles: Lagolio

B much below normal
B belaw normal

riear narmeal
B much abowe nonmal

= above normad

T T T T T
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

00T - 00T |
HOOT - LOOT |
£00T - 3007 |
9007 - 5007 |
SO0 - FOOE |
00T - EOOT |
E007 - TOOT |
TOOT - TOOT |
100 - 0007 |
OO0 - 6661 |
6561 - B66T |
B66T - L66T |
{661 - 9661 |
9661 - 5681
SE6T - EET |
FE6T - E6ET |
EG6T- LE6T
7661 - T66T |
1661 - 066T |
066 T - 66T |
ER5 1 - HEET |
BB61 - LB6T |
LB -986T |
986 T - SHET |
SHET - FEET |
tRE T - EBET |
ERGT-786T |
THET - THET |
1861 - 0661 |
OBET - 6L6T |
BL6T-BLGT |
BEGT-LL6T |
LEGT-9/BT |
G561 -SL6T |
SL6T - FL6T |
FEBT-ELBT |

- -

Deciles: Metaxochori

riear narmeal
© Wabove normat

+ Emyuch abewe noomal

g
:
5
<
:
u

" W belaw normal

r T T T T
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

6007 - §D0T |
BOOZ - £OOT |
£00T - 900 |
900 - S00T |
SO0 - FOOE |
00T - EDOE |
E0OT - TO0T |
TO0T - TOOT |
1002 - 000F |
D007 - 8861 |
6661 - 8661 |
B65T - L65T |
{661 -9661 |
QEET - SEET |
SEGT - IGET |
vEET - E66T |
E66T- 2661 |
7661 - 1661 |
1661 - 0661 |
065 - GBET |
EHET-HHET |
F851 - LBET |
LBGT - 9B6T |
9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LL6T |
LE6T-96T |
GLET - SLET |
SL6T-FL6T |
PEGT - EL6T |

.
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Deciles: Moroni

B much below normal
B belaw normal

riear narmeal
B much abowe nonmal

= above normad

T T T T T
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

6007 - §D0T |
BOOZ - £OOT |
£00T - 900 |
900 - S00T |
SO0 - FOOE |
00T - EDOE |
E0OT - TO0T |
TO0T - TOOT |
1002 - 0002 |
D007 - 8861 |
6661 - 8661 |
B65T - L65T |
1661 - 9661 |
QEET - SEET |
SEGT - IGET |
vEET - E66T |
E66T- 2661 |
7661 - 1661 |
1661 - 0661 |
065 - GBET |
EHET-HHET |
F851 - LBET |
LBGT - 9B6T |
9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LL6T |
LE6T-96T |
GLET - SLET |
SL6T-FL6T |
PEGT - EL6T |

—
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Deciles: Partira

B much below normal
B belaw normal

riear narmeal
B much abowe nonmal

= above normad

T T T T T
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

00T - 00T |
HOOT - LOOT |
£00T - 3007 |
9007 - 5007 |
SO0 - FOOE |
00T - EOOT |
E007 - TOOT |
TOOT - TOOT |
100 - 0007 |
OO0 - 6661 |
6561 - B66T |
B66T - L66T |
{661 - 9661 |
9661 - 5681
SE6T - EET |
FE6T - E6ET |
EG6T- LE6T
7661 - T66T |
1661 - 066T |
066 T - 66T |
ER5 1 - HEET |
BB61 - LB6T |
LB -986T |
986 T - SHET |
SHET - FEET |
tRE T - EBET |
ERGT-786T |
THET - THET |
1861 - 0661 |
OBET - 6L6T |
BL6T-BLGT |
BEGT-LL6T |
LEGT-9/BT |
G561 -SL6T |
SL6T - FL6T |
FEBT-ELBT |

- -

Deciles: Pompia

B much below normal
B belaw normal

riear narmeal
B much abowe nonmal

= above normad

T T T T
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

6007 - §D0T |
BOOZ - £OOT |
£00T - 900 |
900 - S00T |
SO0 - FOOE |
00T - EDOE |
E0OT - TO0T |
TO0T - TOOT |
1002 - 000F |
D007 - 8861 |
6661 - 8661 |
B65T - L65T |
{661 -9661 |
QEET - SEET |
SEGT - IGET |
vEET - E66T |
E66T- 2661 |
7661 - 1661 |
1661 - 0661 |
065 - GBET |
EHET-HHET |
F851 - LBET |
LBGT - 9B6T |
9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LL6T |
LE6T-96T |
GLET - SLET |
SL6T-FL6T |
PEGT - EL6T |

.
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Deciles: Pretoria

riear narmeal
o Woabove narmad
+ Emyuch abewe noomal

© Emuch belew noemal
T B belaw normal

T T T T T T 1
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

00T - 00T |
HOOT - LOOT |
£00T - 3007 |
9007 - 5007 |
SO0 - FOOE |
00T - EOOT |
E007 - TOOT |
TOOT - TOOT |
100 - 0007 |
OO0 - 6661 |
6561 - B66T |
B66T - L66T |
{661 - 9661 |
9661 - 5681
SE6T - EET |
FE6T - E6ET |
EG6T- LE6T
7661 - T66T |
1661 - 066T |
066 T - 66T |
ER5 1 - HEET |
BB61 - LB6T |
LB -986T |
986 T - SHET |
SHET - FEET |
tRE T - EBET |
ERGT-786T |
THET - THET |
1861 - 0661 |
OBET - 6L6T |
BL6T-BLGT |
BEGT-LL6T |
LEGT-9/BT |
G561 -SL6T |
SL6T - FL6T |
FEBT-ELBT |

- -

Deciles: Profitis llias

N
E5

IR
T2
53
EZ

T T T 1
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

6007 - §D0T |
BOOZ - £OOT |
£00T - 900 |
900 - S00T |
SO0 - FOOE |
00T - EDOE |
E0OT - TO0T |
TO0T - TOOT |
1002 - 000F |
D007 - 8861 |
6661 - 8661 |
B65T - L65T |
{661 -9661 |
QEET - SEET |
SEGT - IGET |
vEET - E66T |
E66T- 2661 |
7661 - 1661 |
1661 - 0661 |
065 - GBET |
EHET-HHET |
F851 - LBET |
LBGT - 9B6T |
9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LLGT |
LE6T-96T |
GLET - SLET |
SL6T-FL6T |
PEGT - EL6T |

.

177



Deciles: Sternes

riear narmeal
= above normad
B much abowe nonmal

© Emuch belew noemal
B belaw normal

T T T T T
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

00T - 00T |
HOOT - LOOT |
£00T - 3007 |
9007 - 5007 |
SO0 - FOOE |
00T - EOOT |
E007 - TOOT |
TOOT - TOOT |
100 - 0007 |
OO0 - 6661 |
6561 - B66T |
B66T - L66T |
{661 - 9661 |
9661 - 5681
SE6T - EET |
FE6T - E6ET |
EG6T- LE6T
7661 - T66T |
1661 - 066T |
066 T - 66T |
ER5 1 - HEET |
BB61 - LB6T |
LB -986T |
986 T - SHET |
SHET - FEET |
tRE T - EBET |
ERGT-786T |
THET - THET |
1861 - 0661 |
OBET - 6L6T |
BL6T-BLGT |
BEGT-LL6T |
LEGT-9/BT |
G561 -SL6T |
SL6T - FL6T |
FEBT-ELBT |

- -

Deciles: Tefeli

B much below normal
B belaw normal

riear narmeal
B much abowe nonmal

= above normad

T T T T 1
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

6007 - §D0T |
BOOZ - £OOT |
£00T - 900 |
900 - S00T |
SO0 - FOOE |
00T - EDOE |
E0OT - TO0T |
TO0T - TOOT |
1002 - 000F |
D007 - 8861 |
6661 - 8661 |
B65T - L65T |
{661 -9661 |
QEET - SEET |
SEGT - IGET |
vEET - E66T |
E66T- 2661 |
7661 - 1661 |
1661 - 0661 |
065 - GBET |
EHET-HHET |
F851 - LBET |
LBGT - 9B6T |
9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LL6T |
LE6T-96T |
GLET - SLET |
SL6T-FL6T |
PEGT - EL6T |

.

178



Deciles: Tympaki

B much below normal
B belaw normal

riear narmeal
B much abowe nonmal

= above normad

T T T T T
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

00T - 00T |
HOOT - LOOT |
£00T - 3007 |
9007 - 5007 |
SO0 - FOOE |
00T - EOOT |
E007 - TOOT |
TOOT - TOOT |
100 - 0007 |
OO0 - 6661 |
6561 - B66T |
B66T - L66T |
{661 - 9661 |
9661 - 5681
SE6T - EET |
FE6T - E6ET |
EG6T- LE6T
7661 - T66T |
1661 - 066T |
066 T - 66T |
ER5 1 - HEET |
BB61 - LB6T |
LB -986T |
986 T - SHET |
SHET - FEET |
tRE T - EBET |
ERGT-786T |
THET - THET |
1861 - 0661 |
OBET - 6L6T |
BL6T-BLGT |
BEGT-LL6T |
LEGT-9/BT |
G561 -SL6T |
SL6T - FL6T |
FEBT-ELBT |

- -

Deciles: Vagonia

riear narmeal
= above normad
B much abowe nonmal

© Emuch belew noemal
B belaw normal

r T T T T
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

6007 - §D0T |
BOOZ - £OOT |
£00T - 900 |
900 - S00T |
SO0 - FOOE |
00T - EDOE |
E0OT - TO0T |
TO0T - TOOT |
1002 - 000F |
D007 - 8861 |
6661 - 8661 |
B65T - L65T |
{661 -9661 |
QEET - SEET |
SEGT - IGET |
vEET - E66T |
E66T- 2661 |
7661 - 1661 |
1661 - 0661 |
065 - GBET |
EHET-HHET |
F851 - LBET |
LBGT - 9B6T |
9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LL6T |
LE6T-96T |
GLET - SLET |
SL6T-FL6T |
PEGT - EL6T |

.

179



Deciles: Voni

N
E5

IR
L2
5}
EZ

T T T T T
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

6007 - FOOT |
$007 - L0OT |
L007 - 900F |
9007 - SO0T |
SO0 - 00T |
+007 - E0OF |
£007 - Z0OT |
00T - TOOT |
1007 - 0007 |
0007 - 6651 |
6567 - 8651 |
8661 - LG5T |
661 -9661 |
965 T - G661 |
S66T - E6T |
v66T - E65T
E66T - ZEET |
7661 1661 |
1667 - 066 |
0661 - GRET |
66T - 5961 |
SRET - Z86T |
L8567 - 9861 |
IRET - GRGL |
SHET - FEST |
¥RET - ERST |
£86T - 2861 |
7HET - THGT |
1861 - OB6T |

e

=

0BG T - 6LET |
66T -BL6T |
BE6T- LL6T |
LE6T-9¢6T |
9L6T - SL6T |
SE6T- 6T |
FEGT-EL6T |

-

Deciles: Vorizia

rmear narmal

B much below noemal

B bielaw narmal
B much above nonmal

= above normal

T T T 1
m.q_.ﬂu?._hu._-_..n.ill.ﬂ

8007
CHOOE - £00F |
£00T - 900T |
9007 - S00T |
SOOZ - tO0E |
002 - 00T |
E00T - T00T |
T00Z - TOOT |
100 - 000Z |
Q00T - 6651 |
- 665T - B6ET |
BEGT - L66T |
{661 - 9661 |
| 965T - SE5T |
SE6T - tBET |
V66T - E66T |
E66T - 7661
2661 - 1651 |
TE6T- 0661 |
D66 - BEGT |
“6EG1 - BEGT |
BRET - LBET
LBGT - 96T |
9861 - SHET |
SEST-tEET |
FEET - EBET |
EBGT-THET |
ZRGT - THET |
1861- 0861 |
OBGT-6L6T |
6467 - BLET |
CBIBT-LLGT |
| LLBT-906T
9461 SL6T |
SL6T - bL6T |
PLBT-EL6T |
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Deciles: Zaros

riear marrral
= above normal

B much below nosmal

B belaw narmal
B much above noomal

L L L
m..u._#u?._h_u._._..n......_?_l.ﬂ

6007 - B00T |
CHOOE - £00F |
£00T - 900T |
9007 - S00T |
SOOZ - tO0E |
002 - 00T |
E00T - T00T |
T00Z - TOOT |
100 - 000Z |
Q00T - 6651 |
- 6B5T - B6ET |
BEGT - L66T |
{661 - 9661 |
" 965T - SE5T |
SE6T - tBET |
| ¥66T - E66T |
E66T - 7661
2661 - 1651 |
T66T- 0661 |
D66 - BEGT |
" 6EG1 - BEGT |
BRET - LBET
LB6T - 96T |
9861 - SHET |
SEST-tEET |
FEET - EBET |
EBGT-THET |
ZRGT - THET |
C1861- 0861 |
OBGT-6L6T |
6467 - BLET |
CBIBT-LLGT |
| LLBT-906T
9461 -SL6T |
SL6T - bL6T |
PLBT-EL6T |

Aaoiby

Exo Potamoi

Deciles:

riear marrral
© W abave normal

* Emuch below normal

T B below narmal
© Emyeh above nonmal

| EE R
m.q_#u?ﬁu._._.d......_ll.ﬂ

8007
CHOOE - £00F |
£00T - 900T |
9007 - S00T |
SOOZ - tO0E |
002 - 00T |
E00T - T00T |
T00Z - TOOT |
100 - 000Z |
Q00T - 6651 |
- 6B5T - B6ET |
BEGT - L66T |
{661 - 9661 |
" 965T - SE5T |
SE6T - tBET |
66T - E66T |
E66T - 7661
2661 - 1651 |
TE6T- 0661 |
D66 - BEGT |
“6EG1 - BEGT |
BRET - LBET
LBGT - 96T |
9861 - SHET |
SEST-tEET |
FEET - EBET |
EBGT-THET |
ZRGT - THET |
1861- 0861 |
OB6T - 66T |
BLBT-BL6T |
CBIBT-LLGT |
| LLBT-906T
9461 -SL6T |
SL6T - bL6T |
PLBT-EL6T |

181



Deciles: Kalo Chorio

riear narmeal
o Woalbowe normad
+ Emyuch abewe noomal

© Emuch belew noemal
T B belaw narmal

L IR B R
m.n._.nu-..._ﬁ_-._-_d.._._-_._...__..l..ﬂ

00T - 00T |
HOOT - LOOT |
£00T - 3007 |
9007 - 5007 |
SO0 - FOOE |
00T - EOOT |
E007 - TOOT |
TOOT - TOOT |
100 - 0007 |
OO0 - 6661 |
6561 - B66T |
B66T - L66T |
{661 - 9661 |
9661 - 5681
SE6T - EET |
FE6T - E6ET |
EG6T- LE6T
7661 - T66T |
1661 - 066T |
066 T - 66T |
ER5 1 - HEET |
BB61 - LB6T |
LB -986T |
986 T - SHET |
SHET - FEET |
tRE T - EBET |
ERGT-786T |
THET - THET |
1861 - 0661 |
OBET - 6L6T |
BL6T-BLGT |
BEGT-LL6T |
LEGT-9/BT |
G561 -SL6T |
SL6T - FL6T |
FEBT-ELBT |

- -

Deciles: Katsidoni

riear narmeal
i B hervs Rl
= Bmuch abowe normal

© Emuch belew noemal
T B belaw normal

T T T T 1
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

6007 - §D0T |
BOOZ - £OOT |
£00T - 900 |
900 - S00T |
SO0 - FOOE |
00T - EDOE |
E0OT - TO0T |
TO0T - TOOT |
1002 - 000F |
D007 - 8861 |
6661 - 8661 |
B65T - L65T |
{661 -9661 |
QEET - SEET |
SEGT - IGET |
vEET - E66T |
E66T- 2661 |
7661 - 1661 |
1661 - 0661 |
065 - GBET |
EHET-HHET |
F851 - LBET |
LBGT - 9B6T |
9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LLGT |
LE6T-96T |
GLET - SLET |
SL6T-FL6T |
PEGT - EL6T |

.

182



Deciles: Malles

riear narmeal
= above normad
B much abowe nonmal

© Emuch belew noemal
" B belaw normal

T T T T
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

00T - 00T |
HOOT - LOOT |
£00T - 3007 |
9007 - 5007 |
SO0 - FOOE |
00T - EOOT |
E007 - TOOT |
TOOT - TOOT |
100 - 0007 |
OO0 - 6661 |
6561 - B66T |
B66T - L66T |
{661 - 9661 |
9661 - 5681
SE6T - EET |
FE6T - E6ET |
EG6T- LE6T
7661 - T66T |
1661 - 066T |
066 T - 66T |
ER5 1 - HEET |
BB61 - LB6T |
LB -986T |
986 T - SHET |
SHET - FEET |
tRE T - EBET |
ERGT-786T |
THET - THET |
1861 - 0661 |
OBET - 6L6T |
BL6T-BLGT |
BEGT-LL6T |
LEGT-9/BT |
G561 -SL6T |
SL6T - FL6T |
FEBT-ELBT |

- -

Deciles: Maronia

B much below normal
B belaw normal

riear narmeal
B much abowe nonmal

= above normad

| SENE ERE S
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

6007 - §D0T |
BOOZ - £OOT |
£00T - 900 |
900 - S00T |
SO0 - FOOE |
00T - EDOE |
E0OT - TO0T |
TO0T - TOOT |
1002 - 000F |
D007 - 8861 |
6661 - 8661 |
B65T - L65T |
{661 -9661 |
QEET - SEET |
SEGT - IGET |
vEET - E66T |
E66T- 2661 |
7661 - 1661 |
1661 - 0661 |
065 - GBET |
EHET-HHET |
F851 - LBET |
LBGT - 9B6T |
9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LL6T |
LE6T-96T |
GLET - SLET |
SL6T-FL6T |
PEGT - EL6T |

.

183



Deciles: Mythoi

riear narmeal
= above normad
B much abowe nonmal

© Emuch belew noemal
B belaw normal

T T T T
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

00T - 00T |
HOOT - LOOT |
£00T - 3007 |
9007 - 5007 |
SO0 - FOOE |
00T - EOOT |
E007 - TOOT |
TOOT - TOOT |
100 - 0007 |
OO0 - 6661 |
6561 - B66T |
B66T - L66T |
{661 - 9661 |
9661 - 5681
SE6T - EET |
FE6T - E6ET |
EG6T- LE6T
7661 - T66T |
1661 - 066T |
066 T - 66T |
ER5 1 - HEET |
BB61 - LB6T |
LB -986T |
986 T - SHET |
SHET - FEET |
tRE T - EBET |
ERGT-786T |
THET - THET |
1861 - 0661 |
OBET - 6L6T |
BL6T-BLGT |
BEGT-LL6T |
LEGT-9/BT |
G561 -SL6T |
SL6T - FL6T |
FEBT-ELBT |

- -

Deciles: Neapoli

riear narmeal
= above normad
B much abowe nonmal

© Emuch belew noemal
" B belaw normal

r T T T T 1
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

6007 - §D0T |
BOOZ - £OOT |
£00T - 900 |
900 - S00T |
SO0 - FOOE |
00T - EDOE |
E0OT - TO0T |
TO0T - TOOT |
1002 - 000F |
D007 - 8861 |
6661 - 8661 |
B65T - L65T |
{661 -9661 |
QEET - SEET |
SEGT - IGET |
vEET - E66T |
E66T- 2661 |
7661 - 1661 |
1661 - 0661 |
065 - GBET |
EHET-HHET |
F851 - LBET |
LBGT - 9B6T |
9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LL6T |
LE6T-96T |
GLET - SLET |
SL6T-FL6T |
PEGT - EL6T |

.

184



Deciles: Pachia Ammos

B much below normal
B belaw normal

riear narmeal
B much abowe nonmal

= above normad

1T T T T T 1
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

00T - 00T |
HOOT - LOOT |
£00T - 3007 |
9007 - 5007 |
SO0 - FOOE |
00T - EOOT |
E007 - TOOT |
TOOT - TOOT |
100 - 0007 |
OO0 - 6661 |
6561 - B66T |
B66T - L66T |
{661 - 9661 |
9661 - 5681
SE6T - EET |
FE6T - E6ET |
EG6T- LE6T
7661 - T66T |
1661 - 066T |
066 T - 66T |
ER5 1 - HEET |
BB61 - LB6T |
LB -986T |
986 T - SHET |
SHET - FEET |
tRE T - EBET |
ERGT-786T |
THET - THET |
1861 - 0661 |
OBET - 6L6T |
BL6T-BLGT |
BEGT-LL6T |
LEGT-9/BT |
G561 -SL6T |
SEGT- LT |

| PL6T-£L6T |

- -

Deciles: Palaiokastro

B much below normal
" B belaw normal

riear narmeal
B much abowe nonmal

= above normad

H
m.n._.nu-.:_—n_-._-__n.._._-_l..l_.ﬂ

6007 - §D0T |
BOOZ - £OOT |
£00T - 900 |
900 - S00T |
SO0 - FOOE |
00T - EDOE |
E0OT - TO0T |
TO0T - TOOT |
1002 - 000F |
D007 - 8861 |
6661 - 8661 |
B65T - L65T |
{661 -9661 |
QEET - SEET |
SEGT - IGET |
vEET - E66T |
E66T- 2661 |
7661 - 1661 |
1661 - 0661 |
065 - GBET |
EHET-HHET |
F851 - LBET |
LBGT - 9B6T |
9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LLGT |
LE6T-96T |
GLET - SLET |
SL6T-FL6T |
PEGT - EL6T |

.

185



Deciles: Siteia

B much below normal
T B belaw normal

riear narmeal
B much abowe nonmal

© W above normat

T T T T T T T 1
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

6007 - §D0T |
BOOZ - £OOT |
£00T - 900 |
900 - S00T |
SO0 - FOOE |
00T - EDOE |
E0OT - TO0T |
TO0T - TOOT |
1002 - 0002 |
D007 - 8861 |
6661 - 8661 |
B65T - L65T |
1661 - 9661 |
QEET - SEET |
SEGT - IGET |
vEET - E66T |
E66T- 2661 |
7661 - 1661 |
1661 - 0661 |
065 - GBET |
EHET-HHET |
F851 - LBET |
LBGT - 9B6T |
9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LL6T |
LE6T-96T |
GLET - SLET |
SEGT- 6T |

| PLBT-EL6T

—

186



P£Bupvo

Deciles: Agia Galini

T T T T
m.q_.ﬂ_-.r.__h_u._-_..ﬂ.._._.._ll.u

= =

.

FlgEy

32 m -

£.3 ¢ E.8

SEEN

" n U
600T - §00T |
CBOOE - LOOF |
£007 - 9007 |
00T - S00Z |
SO0 - PO0Z |
OO - EOOE |
EOOT - 7007 |
ZOOT - T00Z |
00 - 00OE |
OO0 - 6661 |
665T - B66T |
8661 - L66T |
1661 - 9661 |
9651 - S66T |
S66T - 56T |
| PBET - 66T |
EBET - 7661 |
2661 - 1661 |
TB6T-066T
" DB5T - 66T |
| BEGT - FHET |
BRET - LB6T |
LBGT - 98T |
9861 - SB6T |
SEST - FHET |
tEET - £851 |
ERGT-TB6T |
TR6T-TH6T |
1861 - OB6T |
0BG - 66T |
6L6T-BL6T |
BIBT-LIGT |
| ELBT - 96T |
SL6T - S6T |
SE6T-FL6T |
vLET - EL6T |

Deciles: Anogia

B much beloe noemal
rear narmmeal
© ¥ abave normal

T ® below narmal
© Bmuch abowe normal

T T T 1
m.q_.ﬂ_-.r.__h_u._-_._ﬂ.._._.._ll.u

6007 {
CBOOE - £0OF |
£007T - 9008 |
00T - S00Z |
SO0 - P00 |
OO - EOOE |
CEOOT-T00T |
T0OT - T00Z |
00 - 00O |
OO0 - 6661 |
665T - B66T |
8661 - L66T |
{661 - 9661 |
9651 - S66T |
S66T - 56T |
PB5T- 66T |
EBET - 7661 |
2661 - 1661 |
TB6T-066T
" DB5T - 686T |
GBS - FHET |
BRET - LT |
LBGT - 9B6T |
9861 - SB6T |
CSEST-FHET |
tRET - £861 |
ERGT-TB6T |
TR6T-TH6T |
1861 - 0BT |
OBET - 6L6T |
6L6T-BL6T |
CBIBT-LIGT
| LLBT 96T
SL6T-S66T |
SE6T-FL6T |
vLET - EL6T |

187



Deciles: Garazo

near narmeal
© Wabove narmad

- Bmuch abowe nonmal

g
:
2
£
:
]

T @ belaw narmal

GLET
HIGT
Ll

FLBT

T T T 7T
m.ﬂ._.nu-.:__h_-._-__ﬂ.._._-_l..l.ﬁu

SLET-Fi6T |
-££6T |

- 1861 |
1861 - 06T |

- B6T |
- L6 |
- 461 |
G961 -

SL8T ||

FLET ||

e e 2 A8kt ]

Deciles: Gerakari

riear narmeal
B much abowe nonmal

© Emuch belew noemal
© W above normat

T B belaw normal

T T T T T T T
m.n._.nu-.r__h_-._-__ﬂ.._._-_l..l_.ﬁu

6007 - §D0T |
BOOZ - £OOT |
£00T - 900 |
900 - S00T |
SO0 - FOOE |
00T - EDOE |
E0OT - TO0T |
TO0T - TOOT |
1002 - 000F |
D007 - 8861 |
6661 - 8661 |
B65T - L65T |
{661 -9661 |
QEET - SEET |
SEGT - IGET |
vEET - E66T |
E66T- 2661 |
7661 - 1661 |
1661 - 0661 |
065 - GBET |
EHET-HHET |
F851 - LBET |
LBGT - 9B6T |
9861 - GH6T |
SEG1 - FEET |
vRET - ERET |
EBGT- 86T |
TEET-THET |
1861 - 0B6T |
OBET - 6L6T |
BLET-BL6T |
BEGT - LL6T |
LE6T-96T |
GLET - SLET |
SL6T-FL6T |
PEGT - EL6T |

.

188



Deciles: Kavousi

riear narmeal
B much abowe nonmal

© W above normat

g
:
5
<
:
u

" W belaw normal

T T T T T 1
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6-month aSPl (Dec-May): Kavousi
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6-month aSPl (Dec-May): Melabes
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5. ANAAYZH AEIWYAPIAz

5.1 Tevik&

Ta Bépata gAAelng vepoU yla §1adopeC KATAVOAWOELS TIOU CUVEXWS aUEAVOVTOL
AOyw tng abénong tou TMANBuopoUL otig ToAslg Kol tou upnAdtepou emnimedou
SaBlwong aAAd Kol TwV avayKwy o€ VEPO VLA APSEUCH YEWPYLKWY EKTACEWY KOl TWV
QVOYKWY yld Toupwoud Tou eriong aufdvel Tig tedeutaleg Sekaetieg, £xouv
armoteAécel avTKeipevo eypAyopong the Sebvole kowdtntag. To yeyovog auto
amoteAel Kuplapxo O¢pa otic cuvbilackéPelg tou OHE kat tng Eupwnaikig Evwong pe
g€apon tedevutala Twv OepdTwy AUTWY AOYW TNES KALLATIKAG aAAQYAC.

'Hén amnéd to 1977 otn cuvdlaokéPn otnv Mar del Plata kat Alya xpovia apydtepa oto
Rio de Janeiro n &AAswpn vepoU Kkal n Swaxeiplon TG He OAOKANPWHEVO Kol
Slatnpnolpo TPOmo, NTAV TO KEVIPLKO BEpa avapeca og GAAQ CHUAVTIKA Yl TOV
mAavATn B£parta.

Z0udpwva pe tov OHE pa xwpa (Kol emopévwe n yewypadkn tng meploxn ) Bswpeital
OtL Séxetal miéoelg (stress) av Sev Slabétel touldytotov 1000 m3 avd dtopo Kat €Toc
(1000m3/c/y). Q¢ evtova eAAelppatikég o uSatikoug tdpoug ( évtovn Aewpudpia -
severe water scarcity) xapaktnpifovral ol xwpeg mou StaBétouv Aydtepo armd 500

m3/c/y).

Ta OpLa kot oL SlamoTwoslg Twv SteBvwy opyaviopwy ansikoviovral KaAUTepa oToV
mtivakat tou akoAoAouBel mou mpotdBnke amd thv Falkenmark et al to 1989 kat
uloBetABNKe og peydAo Babud yia thv taflvdpnon Twv xwpwyv 6cov adopd otnv
Katdotach Toug o€ oxéan He thv EéNAeuwpn vepou (Mw. 5.1).

Nivakog 5.1 OpLa KATATOENG TWV XWPWV GE OXECH IE TOUG SLaBéoiLoug uSatikoUg Mépoug
AwBeoipotnta (m3/c/y) | Eninedo nicong (stress level)
>1700 Xwplg migon
1000- 1700 MétpLa nieon
500- 1000 YynAn niieon
<500 Akpaia mieon

5.2 Xwpkn kat Xpovik Baon AvaAuong Astdudpiag

Onweg el Adn avadepBel Asuwpubpla sival to dawouevo tne Umapéng svog
ONMOVTIKOU EAAELHHATOC Yia TV KEALYPN TS INTNonG vepoU yia SLddopeg XPATELS yLa
ONMOVTLKO XPOVLKO SLACTNUA TTOU EMNPEATEL LA CNMOVTIKA XWPLKA gvoTnTa.
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Mvetal ¢avepd OTL n Aswpudpla prmopel va elval eva povipo f mapodikd (A Kat
gnavaAapBavopevo) dalvoevo yla L TIEPLOXH TTOU TeplypddeTal arnod toug Siebveig
Opoucg «water scarcity» Kol «water shortage», avtiotolya.

Ma tnv KaAUtepn Katavonon Kat aéloAdynch tou davopévou tnhe Asuwpudplog rpémnet
va koBopilovtal toco n éktaon (xwpkn Bdon) 6co kol n Xpovikn mepiodoc mou
géetaletal. ZTIC TEPLOOTEPEC MEPUTTWOEG (EKTOC ELSIKWVY AIMALTACEWVY), N XWpPLKN Bdon
e Aswpubplag eival to clotnua Staxeiplong vdatikwy oépwv (water system) mou
nephapBavel toug SaBéoipoug udatikoUC TOPOUG, TIC KATAVOAWOELS Kol Ta
ONMOVTIKG ohpela meplBdAlovtoc. Ooov adopd ottn xpovikn meplodo auth oTig
mAsloTeEg TWV TEPUTTWOEWY ouvnBwe AapBdvetal to uBpoloylkd €toc  ToU
nepAapBAVEL Eva SLaKpLTtd oto Xpovo KUKAO Ttou vepoU. H meplodog auth svdéxstal
va elval peyoAltepn Tou €toug Ot Teplmtwon Umapéng HeyGAwv UmoOysLwv
ubpodopéwyv N HeYAAWY MAVELOKWY TOULEUTAPWY QIMOBAKEUONES UTIEPETAOLAC
puBULONG.

AvaAUovTag MepAlTEpW TO BEUA TNS XWPLKAC Bdong, auth Uopel va slival po leyain
EKTOLON TIOU avTlotolxel og pua udpoyewAoylky Aekdvn. Omweg mponyoUpeva
avadépbnke otnv nepimtwon g afloAdynong Kat The Staxeipong tne Enpaciag, n
XWPLKA Bdon mou tpotdOnke BacioBnke otnv ulOBETNON TNS OMASAC UTTOAEKAVWY TTOU
amoteAe(tal amd €va aplOpd YEITOVIKWY UTTOAEKAVWY oOTNV omola prmopolv HeE
IKavortolnTkd BaBud aflomiotiag va petadEpovial T AmapaitnTtd HETEWPOAOYLKA
otolyela mou yapaktnpilouvv ta dalvopeva Enpaciag. Ztnv meplmtwon OPWE TNS
afloAoynong kal tng Staxeiplong tne Aswpudplag oL opddec auteg Sev umopolv navta
va cupneplAapBdavouv toug Sabeoioug vdatikolc MOpouUg oL omoiol propolv va
avadépovral o supUtepoug Umdysloug udpodopelc mou ektelvovtal (aAAd Kat
alomoloLvTal amod) Xwplkd o€ oAU PeyaAUTeEPEC YEWYPAPLIKES EKTACELC.

Q¢ oupnépacpa kot 1iwe vy tnv KpAth émou onpavtikol udatikol mdépol mpogpyovral
ard peydAoug untdyeloug udpodopeic, elval moAL SUckoAo av oxL adlvato, N XwWPLKA
Baon twv dalvopévwy Enpaciog va CUMTUTTEL HE Th XWPLKA Bdon Twv ¢alvopEVWY
Aewpubplac.

To Oépa autd Ba amacxoANoeL Th HEAETNTIKA opdda Kal oto 8sUtepo oTAdlo TNG
HEAETNG yia T Slapdpdwon Twy cuoctnpudtwy Slaxeipong Enpaciag kat Aswpudplac.
ZnUelwveTal otL ta Vo pavopeva (Enpacia kat Asuwpubpia) éxouv deon LepapxXLKn
oxéon adou n Enpacia sival cuvABwe n KUpLa MpdkAnon datvopévwy Asupudplac.
Aev mpémel OSpwe va Anopoveltal o6t n Aswpudpla os pa meplox Wmopsel va
TIPOEPXETAL ATTO TNV EnpdTnTa Tou KAlpatog (aridity) i amd tnv kakn Swaxeiplon twy
SlaBgolpwy vbatkwy MoOpwv. XapaKTnploTikd mapddsiypa amoteAsl n Aswtoupyia
evOC TAMLEUTApA vepoU Tou €xsl oxedlaoBsl yla unepetioa pLBULONR Kol
OCUYKEKPLUEVN EYYUNUEVN €TACLA armOANY N, TTou Adyw oG mAoUoLag € BPOXOTTTWOELS
xpovidg, Siveltn Suvatdtnta oAl peyaAlTepwy amoANPewy KATA Th Xpovid auth. Av
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autod mpaypatornolnBetl eival oAU mBavov ta emdpeva XpOvia 0 TALEUTAPAS VA [NV
propel va amodwaosL tnv eyyunpévn stnota andAnydn (He th cuykekptpévn mbavotnta
aotoxlag) olpdwva pe Tov oXeSLOOHO TOU TAULEUTHPA.

5.2 Acsikteg Aspudpiag

Ma tnv afloAdynon twv ocuvBnkwyv Aslpudplag HOC XWPLKAS EVOTNTAS £XOUV KOTA
KapoUg mpotaBel Stadopol Selkteg TOC0O yLa TIC CUVONKEG HOVIUNG 000 KAl Yl TIC
ouvBnkeg mapodikng Aswpudplag. Itnv mapdypado auth mapoucdlovidl oL TiLo
Snuodheic deikteg Asupudplac.

5.2.1 AciktngEkperdAevong Nepoo WEI (Water Exploitation Index)

O Asiktng ExkpetdAevong NepoU [Water Exploitation Index (WEI)}, umoAoyiletal ya
HeYAAn xpovikh mepiodo (m.x. 20stia) og eminedo Askdvng amoppong motapol weg o
AdYOC TG cUVOALKNC sTRoLac amoAnyng vepoU [Total Water Abstraction (TWA)] rpog
T Wéon umepetnola Stabsopdtnta VSATIKWY TIOPWY TNE Blag Xpovikng mepLoSou
[MWA ( Mean Water Availability)]:

WEI = TWA/MWA

O Seiktng WEI ouoclaotikd Seiyvel to Babuo mou n cuvolAikn Ntnon vepoU ackel rticon
otouc SlaBéotpoug udatwkoUg opoue MG supeiag meploxAc A xwpac. AnAadn o
Seiktng WEI avadelkvUel ekelveg TIC EPLOXEC LLaG Xwpag ot ormoleg n {Athon vepoU
KQAUTTTEL LEYAAO TTOCOOTO TV SLABECIUWY USATIKWY TIOPWV.

Q¢ yewypadlk evotnta otnv omola propel va sdapudletal o WEI, Bswpeital to
vdatikd Swapéplopa (water district) f oAdKAnpn xwpa. Opweg o Ssiktng propsl va
ePappOleETAL KOL OE UIKPOTEPEC YEWYPOAPLKES EKTACELG OTIWE OL AEKAVEC ATTOPPONE TOU
2xeblov Alaxeiplong Yoatwwy Mopwv (ZAA) A atkOpNn Kol 08 OPASEC UTTOAEKAVWY TNG
AeKAvng amopponG. ZTnv tedeutaia meplintwon Kplolpo otolyelo ya thv aflomiotio Tng
pneBdSou slval o aflomotog KaBopLloHOC TwV HeEYeBWY TG CUYKEKPLUEVNES opadag
UTTOAEKAVWYVY TIOU OQITOOVWVOVTOL OO TIC VELTOVIKES UTTOAEKAvVES. Me dAAa Adyla o
Aeiktng WEI ev8eikvutal va epappdletal og udatikd cuothpata 0rmou oAeg ot eicodol
Kol oL €€0801 LETPWVTAL ) EKTLLWVTAL o€ LOTILOTA.

Me Bdon tov Seiktn autd kabopilovtal emineda eyprnyoponc we e€Nc:

e yLa TIpéEG Tou WEI katw amd 20% undapxel emdpkela oth Stabeouotnta
vdatikwyv Opwv o oxéon He th {Athon {no water stress),

e yLa TIpéEG Tou WEI petalb 20% kat 40%, UAPXEL OXETLKA OVETAPKELA OTH
SlaBeopdtnTa udatikwy rdpwv (water stress)
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e Kal yLa TipEG Tou WEI dvw tou 40% umtdpxel coBapn avenmdpKeLa oth
npocdopd SabeooTnTa LSATIKWY TTOPWY (severe water stress).
H EAANGSa (wg sviaia yewypadikn svotnta) pe Baon ta otowelo the EUROSTAT
Bploketal mepimou otn Kéon TS KAatdtaéng HeTall Twv XWPWV TIoU EXOUV HeAeTNOs|,
pe TR tou Seiktn WEI {on pe 13,25% kal oe eninedo eyprnyopong yla to omoio
UTTAPXEL ETAPKELA oTNV Tipoodopd udatikwy Mopwv (no water stress).

Ornwg ylvetal pavepd n avaiucn tTwv cuvonkwy S1aBecudTnTAG USATIKWY TOPWVY OF
gninedo ywpag eival adpopepng Kol amoKkpUMTEL TNV dvopoopopdia Twy cuveBnKwv
TIoU eTIKpatoUV o SLAPOopPEC EPLOXES TNES XWPAG.

Eival SnAadn mpodavég otL o Ssiktng edbappolopevog o TETOLR XWPLKN KALHaKe Sgv
prtopel va avadeifel evbeyduevee uvPnAéc miéosic the IATHONG vepoU OTOUC
SlaBgoipoug udatikoUg MOPOUCE TTOU AVATTTUCCOVTAL TOTIKA OTIWCE YLO TTAPASELYHA OF
XWPLKO emimedo Askdvng amoppong motapoU. Emiong, Ssv AauBdvel vmoyn TG
MocOTNTEC VEPOU TIOU ammattoUvTal yla T SlatApnon tou meptBAAAovtog, oUTE KAl TG
gniotpodéc vepoU oto cloTnpa amo tig Stadopeg XprnosLg Tou.

5.2.2 Acgiktng WEI*

Ta teAeutala xpodvia Kuplwg oes gpeuvntikd emimedo Swapopdwvovtal Seikteg
Aewpubplag mou Bacilovral os mapaAiayég tou Ssiktn WEIL. O o Stadedopévog amd
autoU¢g sival o Ssiktng WEI*, o omolog Bploketal os Sadlkacia evowpdtwaong ota
kelpeva sdappoyig e O8nviag yvia tn Swaxeiplion twv Ydatikwv Mopwv TG
E.E.(Guidance documents) mou KAAUTTEL ThV £UPWTAIKA TOAITIKA ot Bfpata
QVTILETWTTIONG Enpactwy. Edkdtepa o Ssiktng WEI* £xeL edpappootel og Siddopeg
TUAOTIKEG AEKAVEG ATIOPPONC TMOTAUWY KOL TA AITOTEAEOHATA TG doKnong odnynoav
thv Opdda twv Eumelpoyvwpovwy vl thvy Avamtuén Asiktwv Znpaciog Kot
Aswpudplac (Expert Group on Water Scarcity and Drought Indicators) otnv amodaon
va cupneptAndOel o Seiktng oto mpotelvdpevo cUCTNHA SELKTWVY.

H popdn tou Seiktn WEI* sivatl o Adyog the cuvoAlkng amdAnyng vepol mpog Toug
OUVOAWKG Sl1a0£0LHouE LBATIKOUG TIOPOUEC OF CUVKEKPLUEVO Xpovikd BApa (r.x.
£TNOLO):

WEI* = TWA /RWA

e TWA (Total Water Abstraction): ZuvoAlkn moocotnTta armoAnYPng vepou yia OAeq
TIc xpnoelg (U8peuon, Blopnxavia, yewpyla K.A.IT.) Kol amd oAa ta udatikd
cuoTApaTa (UTtoyeLa Kal eTidavelaKd) otny meploxn avadopdc (m.x. Aekavn
ATIOPPONG, TEPLOXN AEKAVNC Amoppohq)

e RWA (Renewable Water Availability): ZuvoAkn avavewaotun nocotnta
vdatikwy Opwv Tou eival Stabéoun Kat ekdpaletal we
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RWA=D +1-WR + R
Onou:

D (internal flow): ZuvoAwky pucikn elopon oth Askdvh AmOpPPONng mou
ekppaletal we n Stadopd Tou UPOoUC TWV KATAKPNUVICHATWY pelov Thv
TIPAYHATIKN g€aTHLooSLamvon TNE ASKAVNG AITopponc,
| (external inflow): ZUVOALKN aImOppPON TIOU ELCEPXETAL OTIO YELTOVIKES
Aekdveg (smbavelakd f UmoysLla) f Kol mapaywyn MocoTATWY VEPOU
HE adaAdtwan, mou cuveloPpEpouv oto udatkd Suvapwod (Betikn ya
EL0PON ATO YEITOVIKEG AEKAVEC KOL LPVNTLKA VLA EKPOEG TIPOG YEITOVIKES
AeKkdveg),
WR (water requirements): AlmattoUpEVOSE OYKoG vepoU ya Slatnpnon
TNG KOAAG KATAOTAONS Twv USATWVWY CWHATWY cUpdwva HE TNV
O&nyla 2000/60/EK, tn vavouthoia, KaBwe Kal yla ThV €KTTARPWON
S1eBvwv cuvBnkwyv epdoov umdpxouy,
R (returned water): Oykog¢ vepoU Tou &emIOTpEPEL OTO CUVOALKO
cvothpa (rm.x. vepd mou xpnhotomoleital ywa Poén otn Blopnxavia —
cooling water, vepd yla mapaywyn USPONAEKTPLKNAG EVEPYELAG, VEPO
arod enefepyaopéva AVpaTa KA T)

O Seixktng autdg amotelel pla BeAtiwpévn popdn tou WEI pe otdxo va AndBsi undyn

N amotoUpevn mocodtnta vepoU yia Thy mpootacia Tou nmeptBaAlovtog Kabwe Kal ot

EMIOTPOPEC MOCOTATWY VEPOU OTO CUCTNHA YLO KATAVAAWGN.

TEAocg, To XpoVvikd BApa urtoAoylopol tou Ssiktn amotelel éva emutAéov onpeio mou
araltel mpoooxn. Ztnv nepilttwon mou Ba mpémnel va AapBdvetal umtdyn n Tapisvon
ToU vepoU ag Uumdysloug uSpodopelg, TAMIEUTAPES KAl XLOVL, TO Xpovikd BApa Ba
TPETEL va elval peyaAltepo Tou €Touc. e KABe mepimtwon edv AndBel umoyn wg
XPOVIKO BAMA UTtoAoyLoloU To £To¢, autd Ba mpémel va sival To uSpoAoykod Tou yla
to Meooyelakd KAlpa mou fekvd tnv 11 OktwPplov. Emopévwe, n edpappoyn tou
Selktn og AeKAveg AMOPPONG OTLE OTTOLEG T UTTOYELD AVAVEWGLUA artoBépata Sev slvat
TTARPWC ekpeTarAeaLpa odnyel og umotipnon twv cuvBnkwv Aswpudplacg.

2e OtL adopd Tov MPOcSLOPLOUO TWV ATIALTACEWY CE OLKOAOYLKN Ttapoxn, Bewpsital
OTL n eAdylotn oauth mopoxn umoroyiletal avd Askdvn amoppons (A opada
UTtoAsKkavwy) pe Bdon tnv akdAoudn oelpd Bnpdtwy: Me kaBoplopévn Tty eAdyotn
OLKOAOYLKA TIOPOXA VLA KL AEKAVN QTTOPPONnS UE EyKpLlon TEPLBAAAOVTIKWY OpwV, h
TPOTEWVOEVN Ttapoxh uloBsTeital (we eTAola moodTnTa). Autd sival anapaitnto wots
N TPOCEYYLON va elval GUVETNG o€ ox€on He AAAoug Topelc Twy Zxedlwv Alaxeiponc.
To (810 woyUel Kal othv meplintwon Mou UTIAPXEL TIPOTELWVOLIEVN OLKOAOYLKA TIapoxN
HECW TEKUNPWHEVNG HMeAETNG, n omola PBploketal akOpa oto otddlo TG
niepBarlovtikng adsodotnong.

T£Aog, Omou ta mapandvw v spappolovral S1oTL Sev £xeL mpoodloploBel A mpotabel
To UYPOC TNES OLKOAOVYLKNC TIAPOXNAC VIO T AeKAVN amoppong N TV ORASA UTTOAEKAVWY

227



QTOPPONG, YIA ThV EKTLUNGCN TAG OLKOAOYLKAC TapoxXne aflomoleital n pebodoroyia
mou uloBeteltal cuvnBwe ota ZxESLa Alaxeipong yia tnv afloAdynaon g Eviachg Tng
rtieong armoAnYPng armod MoTA e USATIVA cWATA. [0 CUYKEKPLUEVA WC ATTOSEKTH TIUA
anoAnyng yla va avorolouvtal ol eplBaAAoVTIkEG amaltnoelg Bewpeital to 50%
ToU Adyou ThE BepvAG amdAnPng mpog th HEoh TR Tou Bgplvol OyKoU armoppon g Umod
duoIkEC ouvBnkeg. Q¢ Bepv amoppon Steukpiviletal dTL AapBAveTaL N HECN TA TG
aroppong tou TpLunvou loudiou — ZemtepBpliou.

5.2.3 Water Poverty Index (WPI)

‘Evag Aemtopepng Selktng mou amotur’ wvel pe éva OAOKANPWHEVO TPOTIO Th OXEoN
SlaBeopdTnTag vepoU Kal aflomoinong tTou yla katavdAwon sivat o Agiktng YSaTkAG
Otwyelag (water Poverty Index) mou npotaBnke amno toug Sullivan et al to 2002.

O Asiktng WPl mpokUmteL amd tov oTaBUIopéEVo HECO Opo 5 peyeBwv: AlaBeopdtnrtag
vdatikwyv mopwv (Resource - R), BaBuolU avantuéng vnodouwv petadopds Kol
Swavopne (Access- A), Ikavéotnta aflomoinong mou otnplletal oto avBpwrivo
SuvaLlkévKal Tnv otkovo ik Suvatotnta (Capacity- C), XpAon Kal EMUTTWOELS 0TV
owkovopia (Use- U), kal MeplBaAAOVTIKEG EMUMTWOELS O OXEON ME Th SlatnpAoLUn
olKOAOYLKA Katdotaon (Environmental- E).

H eélowon tou Ssiktn WPI eivat:

WPI_W1R+W2A+W3C+W4U+W5E
N Wy + W, + Wa + W, + Wi

Orou W, pe i aképao rou avikel 1(1)5 eival ta Bdpn crmouvdadtntag KABe eyéBoug
(artd to 0 (eAdyoto) péxplL to 100 (péyioTo)).

Aemtopépeleg urtoAoylopoU tou Seiktn Bplokovtal oto apxkd dpBpo twv Sullivan et
al (2002) kat og moAAd dAAa dpBpa Kal syxelpidia (rt.x. Sullivan & Meigh, 2007).

5.2.4 AcsiktngRex

Ma tig avaykeg thg mapovodc peAétng (Omwe mapoucldoOnke os mponyoUUevVo
kepdAalo), He PBdon ta Slabéoua otolxela KoL TN OXETWKKA enesfepyacia
npocdloplotnke yla KaBs udpoyswAoyikn Aekdvn €vag Selktng mou ooUTaL JE TOV
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Adyo tng stholag amoAnydneg (avtAnoslg) mpog th Héon sthola tpododocia amd
Bpoxomtwaelg Thg KABs uSpoyewAOYLKAG AskAvNC.

O Seiktng autde (Rex) opiletal pe tnv akdAoubn sflowaon Kal amoteAel evSeIKTIKO

pETpo Aswpudplac:

Rex = —
ex oP

Omnou D o péoog 6po¢ Twv eTHOWV artoAPewy amd tov uSpodopéa (m?3)

e= 0 AOYOG TOU THUAMOTOG ToU £TnoLou UPoUS Ppoxng mMoU KATAARYEL OTOV
ubpodopo opilovta péow TG KatakOpudng S1NBnong othv udpoyswAoyLkn
Aekavn 8Ld tou gtroou UYoug Bpoxns(-)

P= 0 pEcog 6pog TwV CUVOALKWY ETACLWY OYKWY Bpoxnc otnv smidAvela The
u8poyewAoyikAg Askdvng (m3).
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6. ZXEAIAZMOz 2YZTHMATOZz [1APAKOAOYOHzHz TH2
=HPAZIA2

6.1 Ewcaywyn

Metd thv avdAuon Twv XaPAKTNPLOTIKWY TS Enpaciog KaL TNV eKTiHnon tng pe Bdon
Mo ospd SEIKTWY, CHMOVTLKO KedPAAalo dmotedel o IXeSLAOUOC evog afldmioTtou
OCUCTAMATOC TtapakoAolBNong the énpaciag o M yewypadlkn meploxn Omwe n
Kpntn.

Ma to oxeS1aod voOC TETOLOU GUOTAMATOC EKTOC TNE BeWPNTIKAS avAAUGNE XPAOLLES
nAnpodopliec propouv va avtAnBoUlv amd cuothpata mapakoAolBnong tne Enpaciag
GAAWV Kpatwyv oe AAAeC yewypadlKEC TteploxEC. 18waltepn onpacia éxsl edw n
ouMBATOTATA TOU CUCTAMATOC TtapakoAoLOnong tng Enpaciag otnv Kpntn kuplwg e
autd thg EupwmaikAc Evwong. T tov okomd autd oe autd oto KeddAalo
napouctdlovtal mAnpodopieg amd Tuotnuata GAAwvV Ywpwv Tou Pplokovtal os
Aewtoupyla R oe pdon oAokAnpwaong.

ZNUOAVTLKEG OKOMN TAnpodoplec wmopoUlv va avtAnBolv amd Ti¢ Mpoomddsleg Twy
Kpatwyv peAwv the EupwmaikAg Evwong va avTlpetwricouy ta Bépata Enpaciag Kot
Aewpubplag péca oto mAaiolo Twv UToXPEWoEWV epappoync Tthes Odnyiag 2000/60 kat
Kuplwg katd tn Seltepn pdon sdbappoync the (avabewpnuéva oxédla Siaxeiplong).
Katd tnv mpwtn ¢don sdpappoyng tng Odnylag ta Bépata Enpaciag kat Aswpudplag
avTILETWTTioOnKay emupavelakd Kol XwplC OUCLOOTIKA QmoTEAE0UATA YW Th
TAELOVOTNTA TWV Kpatwy peAwy tng EE.

AfiZeL va onuelwBel otL To ZVoTtnpa mapakoAoLBnong tn Enpaociag oxetiletal dpeoca
HE TOo olOTNUA EyKalpng Tpoeldomolnong wote MPOANTITIKA val AapBdvovtal dAa ta
OTTOLPALTATO METPA YLO TNV AVILUETWITLON TWV SUCUEVWY cUVENKWVY IOV TTpokKaAoUvTal
ard tnv EAAewdn vepoU yia T Stddopeg xpnoels. Zuvenwe to KeddAaio autd
aoxoAsital e To ZUoThUA TTAPAKOAOUBNCNG £XOVTAC WS OTOXO AUTO TO cUoTNHA va
odnyel Hetd TIc avaykaleg mpooBAKeg Le To ZUOTHUA EYKALphE iposldormoinonc.

6.2 NoapakoAoudnon tng énpaociac (Drought monitoring)

H nmapakoAoUBnon tng Enpaociag (drought monitoring) amoteAel tn Baowkn dpdon ya
™ Sapodpdwaon twv npolnobéoswyv npdBAedng evog mBavol snsloodiov Enpaociag
KOl TV KOTAPTION ToUu KAataAAnAou mAaloiou mpootaciag (Bordi and Sutera 2007).
KOplog otdxog evdg cuotnpatog mapakoAolBnong the Enpaciag sival n mapoxn

UTTIOOTHPLKTIKWY gpydAsiwv ota kevtpa AAPNC amoddoswy, WoTe vol HmopolV va
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avayvwplotoLy ta mbavd eneloddia Enpaciag kat va AndOoLV LETPA AVTLLETWITLONG
(Rossi 2003).

Ta kévrtpa AjPne anmoddoswy xpeldlovral £ykalpn Kat akplfr minpodpopnaon oXeTIKA
HE thv e€EALEN Twv cuvBnkwv Enpaciag, MPoKeLHEVOU va TipoBolv OTIC amapaitnTeg
gvépyeleg HOALC yivel avtlAnmTh n évapén tou datvopévou. Emtiong, slval amapaitntn
n tpododdtnon atolyelwv mou adopoLv oto eninedo évtaong tng Enpaciag, wote va
epappooTtolV Ta AVTIOTOL O OXESLO AVTLLETWITLONE TWV EMUTTWOEWV. [TpOKELHEVOU va
£xeL amoteAsopatIkOTATA, A BAvovTag untddn koL Tty apyn €A tou palvouévou,
n mapakoAoUONneoh tNg Enpaciog npénet va amoteAel pla adidAeuttn Swadikaoia, wote

va Hhv adnvel meplBwpla CWPEUCNE TWV EMUTTWOEWY TOU PaALVOUEVOU.

Ma va dnploupynBolv ol mpolmnoBéoelg ANYPng Twv amapaitntwy anoddcewv yla
gnelpnolaky Spdon, n mapakoAoLBONnon thg Enpaciac mMpPémnel va evtdooetal os éva
gupUtepo oclaThua EyKalpng rpostdomnoinong. Mevikotepa, KATA Tov oXeSLaoUd eVOC
OUCTAMOTOC €yKalpng Tmpostdoroinong v ¢UCLKEG KATAoTpodEC TIPEMEL va
AQUBAVETAL OUCLACTIKA UTOYN 0 AVOPWTTLVOC TapAyovtag. TEGoEpA BACIKA cToLKEld
TIOU UrmopoUV va evioxUoouv Thv arnodoTikotnTa evog TETOoU cuothpatog eivatl (UN
2006):

- nyvwon tng ublotdpevng Stakvdveuong
- n LIMApPEN UINPECLWY TEXVLKAG tapakoAoLBOnong Kal mposidomoinong

- N mapoxf MPAKTIKA XPACLUNG MANPpodOpNong ot EMATTEINOUUEVES
TANBUOULOKES OHASEG

- n enaypUnvnNon Tou KowoU KAl N ToldTnTa yio Spdaon.

O onuavtikdg podog ou Unopel va naiést éva cbotnua éykatlpng postdomoinong ya
TNV OVTILETWIION TWV EMUTIWOEWY TNES Enpaciag €xsl oulntnOsl apKkeTd KATA TA
teAsutala Xpdévia othv EMWOTNMOVIKA Kowothta. Mapdia autd, o dplBpoc twvy
cuathpdtwy mou Bplokovtal onpepa og Asttoupyla elval TEPLOPLOUEVOCS KAl AKOMA
Ayotepa sival autd mou AsttoupyoUv emixelpnolakd. Baoikég attieg mou ¢alvetal va

ouvteloLv otn SuckoAia avamtuéng UTWY TwV cUSTNATWY glval :

- N AVEMAPKELA, OE TIOAAEC XWPES, SIKTUWV HETEWPOAOYLKWY Kol USPOAOYLKWY
otafuwy (mukvétnta otabuwy, moldtnTa Kol TANPOTNTA Twy SsSopévwy,
KATT.)

- ta pofAnpata avtaAiayng kol StdBsong Sedopévwy petall SladopeTkwyY

UTTNPECLWV KAl To UYPNAS KOoTOG TWV Sedopévwv
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To yeyovoc OTL n Swadikacla povipung mapakoAolBnong twv uvdpo-
HETEWPOAOYLIKWY CUVONKWYV KAl TG KATACTACNS TWV USATIKWY aroBgudtwy
armotehel ouvABwe avtikelpevo apketwv Popéwyv, He  SladopeTikd
avtikeipeva kol otdyoug, cuvenwe amatteital Waitepn mpoondbeila yio va

undpésl cuvepyaoio Kol CUVTOVIOUOG

N EAAewPn LaKpoXPOVIWY Xpovooelpwy 8eSoUéVwY YL TOV TPOGSLOP OO TWVY

LOTOPLKWYV XAPAKTNPLOTIKWY TS Enpaciag

ol SuckoAieg otnv éykalpn AP n Sedopgvwy yia Stddpopoug Adyouc (EAAewn
CUCTNUATWY QITOUAKPUOUEVNS AAPNS otowxeiwy, EAAUTAC CUVTOVIOHOG -
ocuvepyaoia petall popéwv, avendpkela Kaboplopévwy Sadikacwy AnYng

Kal emefepyaoiac twv 8edopévwy, KAL)

oL KaBUOTEPAOELS OTNV EYKALPN EMIKOWVWVIO TWV OIMOTEAECUATWY TIPOG TOUG

TeALKO UG XPHOTES

n éAMewpn 81ebvwe KaBoplopévwy MPoTUMWY YO TOV UTIOAOYLOUO SEIKTWY

Enpaoiag, efarttiog twv SLadpopeTIKWY OPICHWY TOU GALVOUEVOU

TO OMOTEAEOUATA TWV OCUCTNUATWY €yKalpng mpofAsng pmopsel va
napouctdlovtal o popdr mou Sev elval katavonth otouc apddloug dopeic

yla th AnPn anoddcewv

n éAewdn pebodorovyiag yia tov mpoodLopLlopd Twy EMUTTWoswyY Suoxepalvel
Thv e€aywyn ASLOTILOTWY EKTILUACEWY KAl TNV EVEPYOTIOINCH TWV KATAAANAWY

HETPWV A TIPOYP O UUATWY QVTILETWITLONS

Erntelbf o mpoodloplopodc twyv ocuvOnkwy Enpaciag amattel tTn culhoyn, petddoaon,

amoBnkeuon, snefepyacia kol Sayuon evog onUavtikol Oykou mAnpodopuwyv, n

gmloyn Twv KATAANAwvY SeSopévwv KAl O OUVIOVIOHOC Sladopwy TNywy

nAnpodoplag amoteAolyv Kplola B€ata yla TNV avdmtuén evog amoTEAEoUATIKOU

OUOTAHATOC MapakoAoUOnong. ZUpdwva e Tov Rossi (2003), yia tn Stapdpdwaon tou

OUOTAMATOC XpeLdletal va e€staoToly Ta akdAouBa {nthuaTa:

H emloyn twv KATAAANAWY SEIKTWY Yy TOV MPOCSLOPIoHO TWV CUVBNKWY
Enpaoiag, kabwe Kal to eninedo StakwvdUveuong. Autol ot Seikteg mpémnet va
XPNOLOTIOLO UV AlYEC MAPAETPOUC KOl VO ETILTPENMOUV ThV QTELKOVLON, TWV
XWPLKWY Kol XPOoVIKWV Slakupdvoswy tng &npacioag. Me autd tov tpdmo

prtopel va amlomotnBel n emkolvwvia pe ta kévipa AnPng amodpdoswy.

O npoaS1oplopdg Twv SIKTUWVY OTABUWY HETPNONE TTOU UItopo UV va A pEXOUV
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emapkelc mAnpodoplec (XWPKA KAl XPOVIKA) Yyl TIC dAmapailtnteg
A PAUETPOUC (LETEWPOAOYIKES, USpoAOVIKEC KATL.). OL dpopeic Slaxelplong Kat
Aetoupylag Twv otaBuwy elval €vag mapdyoviag mou TPEMeL va AndOsl
urtoyn ya tnv g€€taon twy SuvatotATwy SlaclvSeong Twv oTAB WY Kal Th

Slapdpdwon tou Siktvou.

- O oplopog Twy oTtaBpwy — SIKTUWV HETPNONG Yla TNV TtapakoAolBnon tng

Katdotaong Twv udatikwy mopwv (tapleutnpeg, udpodopeic)

- O oplLopOC TWV EAAXLOTWY SeS8OUEVWY OXETIKA e TNV KATAVAAwon veEpPoU Kal
thv avapevopevn IAthon (mepodikn mAnpododpnon amd TG appddieg
unthpeoleg mapoxNg vepoUl) Kol 0 Oplopog tou Baocikol SiktUoU yia thy

ouAloyn Kal smefepyacia auThC Tthe mMAnpodoplac.

- H énuoupyla Tng opyavwTtikAg SOUNAS KOL TOU GUCTAMATOS MANPOdOpLWY HIE
Suvatdétnta va avtAel og mpaypatikd xpovo Ta amapaitnta dsdopsva
(MetewpoAoyikd, USPOAOYLKA KATT.) KoL va OTOCTEAAEL syKalpwg TIC
aropaitnteg mAnpodopleg OXETIKA e TIC ouUVBAKeS Enpaciag ota apuddia
Kévtpa ANYPng anodpdoswy.

- O oplopdc twv HovtEAwv afloddynong twv ouvBnkwv Enpaciag Kat
TPoaSLoPLOUOC TOU eMUTESOU TWV SLBECIHWY USATIKWY AmoBgdTWY KATW
arno 1o omolo Ba KnpUCoeTal Katdotaon enaypunvnong (alert conditions) A

KATAOTAON £KTOKTNG avaAykng (emergency conditions).

6.3 ZIXedLaoMOG vog SiktUou mapakoAoUOnong tng Enpaciog

Onwe Nén avadépbnke, to Siktuo twv otaduwv rov Ba xpnolpomotnBolv yla tThv
mapakoAoUBnon tng &npaciag amoteAel Baolkd otoweio ywla TNV dApTial Kot
QTTOTEAECATIK AEITOUPYIA EVOC CUCTAATOC £yKalpng postdomoinong. ZUpudwva e
tov Wilhite (2005), n BeAtiwon twv UPLOTAUEVWY HUETEWPOAOYLKWY SIKTUWVY Kol N
Snuoupyla véwv armoteAel TOUER TPOTEPALOTNTAC VYWt TNV UMOOTAPLEN TNG
Swadikaciag mapakoAoVOnong the Enpaciac. ITtn cUVEXELD AVATTTUCCOVTOL Ol BACIKES
apxéc oxedlaocpoU gvog LetewporoyikoU SiktUou mapakoAoVBnang the Enpaociag, pe

€udaon otn xpnon detktwv 6mwe o SPI kat o RDI.

H kOpla pPeTEWPOAOYLKA TTAPAUETPOG TTIOU Xpnolpomoleital otoug Seikteg Enpaoiag
elvalta atuoopaipika katakpnuviouata (precipitation) o kaBe popodn (Bpoxomtwon,
ylovormtwon, KAm). H S8eltepn onpaviikn mapdpetpoc elvat n  duvntikn
géaruoobiartvory, n onola mpoodlopiletal Eppeca /amd HETPACEL GAAWV

pHeTaBAnTwy, 6rwe N Bspuokpacia, n oXeTkn vypaocia, n Taxvtnta avépou, KA. O
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urtoAoylopdg tng Suvntikng esfatpocodlanvong umopsl va yivel pe Siddopeg
pebddoug, avdioya kol He TN SlaBsoldOTNTA TWV OXETIKWY HETEWPOAOYIKWY
Sebopgvwy, av Kat ot peBodol ou armattoVv povo Beppokpactakd Sedopéva propst
Katd rmeplittwon va BswpnBolv smapkeic. OL meplocdtepol Seikteg Enpaociag
XPNOLOTOOUV UNVICLES, ETMOXIKEC KAl €TAOLEC Teplddoucg avadopdg, Baocsl twv
0OPOLOTIKWY TIHWY TWV HETEWPOAOYIKWY TIOPAMETPWY. ETOL, TO EAAXLOTO XPOVLKO

Brua oto omolo Ba mpémel va StatiBevral ta Ssdopéva Unopel va slval pnviaio.

J0upwva HE TA TIHPOTIAVW, Ol EAAXLOTEC QITAITACEL YO TO OXeSLACUO VoG
HETEWpPOAOYLKOU SikTUOU mapakoloUBnong tne Enpaociag adopolv ots éva Siktuo
pnvaiwyv BpoXOoUETPIKWY Kol OsplOKpACLOKWY Ttapatnpnoswy. Agdopévou OTL o
OXeSOOUOC - KOTOOKEUR TWV HETEWPOAOYIKWY SIKTUwyv séumnpetel ocuvnBwg
moAAarthoU¢ okomoU¢g, sotidlovtag oTtov MPoadloplopd Tng Enpaciag pmopolV va

gnonpavBoUV oL AP aKATW TEPLOPLOHOL:

- H emiloyn Twv HETEWPOAOYLKWY CTAB WY TIPEMEL va yivel Katd KUplo Adyo armd

to udloTdpevo Siktuo.

- Ta TeEXVIKA XOPAKTNPLOTIKA Twv oTtaBpwy v prmopolv va KaBoplotoly

OQTTOKAELOTIKA BACEL TWV QATTALTACEWY VLA TS AVAYKEG TIPOoaSLop ool TG

Enpaoiag.

- H BeAtotomnoinon tou oxedlacpol Tou SiktUou BACEL OWKOVO UKWV KpLthplwv

Sev prnopel va edappootel mpakTikad.

ErteldA n xwpkh StakVpaveon the Bpoxdntwaong lval YeviKA apKeTd HeyaAUTEPN TNG
Beppokpaciag, we KOUplO TOPAUETPOC Yot To oxedlacud tou SiktUou pmopsl va
BewpnBel n PBpoxomtwon, meplopilovtag to TMPOPANUA otov oXeSIAOUO TOU
BpoxopetplkoU Swtvou. To Kpiolpo onueio oto oxedaopd Tou PBpoxopeTplkoU
SiktVou sival n emdoyn the XwpkNg KALlpakag. H avdAueon tng Enpaciag pmopsl va
vivel og ywpikéc kKAlpakeg amd pepikd km? éwe pepkég ekatovtdSeg km?. Emopévwe,
n Baown petafAnth elval n péon xwplkn Bpoxontwaon (Mean Areal Precipitation —
MAP) og auTéG TIG KALMOKEC.

O oxeblaoudg tou Siktvou amoteAel éva mpoBAnua BeAtiotonoinong, oto omoio
MBS LWKETAL N peylotonoinon tou Kabapol oderouc. To KaBapd 6derog eKTiATAL
artd th pelwon thg INUAC Adyw ThE EYKalpng amotUnMwong Twy cuvenkwv Enpaociag,
KoL amd To KOOTOC THG KATAOKEUNG, Asttoupylag kol cuvtipnong tou Siktvou. To
KaBapd ddehog avédvel cuvaptnosLThg akpifelag urtoAoyiopol tng MAP. AsSopévou

OMwWE OtTL ta meplocodtepa Siktua Asitoupyolv w¢ MoAAAmAol okormoU, Sev eival
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Suvatn n BeAtictonmolnon Héow TNG AUECNG CUCKETIONG TOU 0dEAOUC KAl TNG
akpiBelag thg MAP. To KpttAplo mtou Wnopel va xphotpornotnBel yia tov oxeSlacd tou
SiktVou pmopel va elval n StatApnon piag shdxlotng amatolpevne akpifslag. Katt
TETOLo amaltel U0 UTToAOYLOTIKG BAMATA: TNV eKTipnon the akpifelag thg MAP yia éva
SokyaoTtikd SIKTuo Kol Tov OpLOpO TWV AMALTACEWY aKpiBelag yla Tov oKomod tNng

gktipnong tne ¢npaciag (Nalbantis et al. 2006).

OL Nalbantis et al. (2006) nmpayuatornoinoav avackdénnon Swaddépwv pLeBodoloyuwv
yla Tv ektipnon tng akpifstag the MAP, mpokelpévou va smtidexBel n kataAAnAdtepn
Yl TOV OUVKEKPLUEVO oKOTO. H mpoaoéyyion mou smmAéxBnke £xel avamtuxBel oto
National Polytechnic Institute tng Grenoble (TaAAia) amd toug Lebel et al. (1987). MNa
tov oxedlaopd tou Siktlou sdappdlovial gpydAeia TNE YEWOTATIOTIKAS, OMWS N
pHEBoboc kriging. O €Aeyxog tne pebodoloylag ixe mpaypatonolnOsi Bdost otoxeiwv
amd pla melpapatiky Askdavn tng votiag NaAAlag kat amd pia edappoyn gupelag
kAlpakag oto mhaiolo tou nelpdparoc HAPEX-Sahel otn dutik Adpikn (Lebel and Le
Barbe 1997).

Ta KUpLa BApaTa ou akoAouBoUvtal yia thv edappoyn tng peBodoloyiag sivat
(Nalbantis et al. 2006):

1. Ektipnon Ttou eumelplkol  Slaypdppatoc nubloomopdc Bdost  Twv

SaBsopwy Sedopévwv
2. MNpocappoyn evog LLOVTEAOU OTO EUMELPLIKO SLAYPOUUA NS LOOTIOPAS
3. EmAoyn evog unoSiktuou we urtoPndLlo Siktuo
4, Extipnon tou MSE thg MAP.

5. ZUykplon tou MSE pe tnv emBuunt akpifela: edav dev mAnpoUlvtal ol
npoUnoBéasic emavalapfdvetal n Stadikacia amd to BAMa 3, sl8dAAwS o

oxedLaopoc tou SiktUou ylvetal anodektoc.

To Swdypappa nuSiacmopds y(x; — xj) opiletal wg To ARLOU TG SLOCTIOPAG TwWV
anokAloewv evtog Tou mediou peAETng amo éva onpelo x; o€ éva aAAo onueio x;. H MAP
UmoAoyileTal w¢ YPAUKLIKA CUVAPTNON TWV CNUELAKWY Bpoxomtwoswy, evw tTo MSE

the MAP npocSiopiletal pe avaAuTikd TpoTo.

Ma tov gAeyxo evoc vmoPrdlou Siktiou, pmopolv va akoAouBnBolv ta akdAouba

TUTTLKA& BAKaTa UTtoAoYLopHOU:

1. ylvetal eKTipnon twv MApAUETPWY TWV EELOWOEWY TOU cUoTAMATog kriging

yla to urtd KAlaka KALpatoAoykd Sidypappa NpULSLacmopds
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2. mpoodlopiletal n umnod KAlpaka Stakbpavon tou oddaApatog thg MAP kat

3. n StakUpavon auth moAAamAaotaletal e T StakUpavon tou nediou yla Tov

npoodloplopud tou MSE thg MAP

Ta mapanavw BApata prmopoLy va anAonolnBolv we g€ (Lebel and Le Barbe 1997):

1. ektipnon tou gumelpkoL Saypdppatog nudlacmnopdg faocsL twv Sedopévwy

artd To undpyov Siktuo

2. Mpooapuoy &VOG OVOAUTIKOU HOVIEAOU OTO eUMElplkd  Slaypappa
NUISLOCTIOPAC KOl EKTLUNGCN TNG AmdoTACNS ATOCUOXETIONG, N omola looUtal

pe To 0pocg Tou SLaypAUaToS NULOLACTIOPAS
3. emloyn Boswv otabuwv yla to untoyn oo Siktuo
4. eKTINON TNG HEYLOTNG AOOTAONG LeTOEL TwY oTAO WY

5. edv auth n amodotaocn sival UKPOTEPN OO TO AHLOU TNG OMOCTACNS
AIocUoXETIoNG, 0 oxedlaopog tou urodndou Siktlou yivetal amodekTog,

el8dAAwe emavaiapBdvertal n Swadikacio and to BrApa 3.

ZNUEWWVETAL OTL N edappoyn the poavadepBeioac peBodoloyilag mpolnmobEtel TIg
mapadoxég: a) OtL n Héon onuelakn Bpoxdmtwon €xst otabepn cuunepupopd os
XWPLKO emtiredo Kal B) otL n Bpoxdmtwon napouactdlst tootportia. OLmapadoxég AUTES
prtopel vat NV oxUouv o TIEPLOXEC HE €VTOVO AVAYAUPO KOl CHUAVILKA XWPELKA
SlakOpavon oTig KALLATIKES ouvOnKes. KatdAAnAsS TpOTIOMOIACELS TTOU HITOopoUV va
XpnolornolnBolv 0 QUTEC TIC TEPUTTWOELS €xouv mpotaBsl kal sdapupootel os

peocoyelakég ouvOnkeg and toug Nalbantis and Tsakiris (2006).

2to mapdptnua autol tou KedaAaiov mephapBAavetal TUAMA TS avdAuong ya To
2xedlaopnd evdg alomiotou SikTtUou mapakoAoUBnong the Enpaciag yia tnv Kpfth mou

eixe yiveL wg oupBoAn oto Eupwnaikd epeuvnTiko mpoypappa SEDEMED II.
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6.4 Zuothpota mapakoAouOnong Enpoaciog ko SLEOVELG MPAKTLKEG

H avamtuén cuotnudtwy mapakoAolOnong tne Enpaciag Katd Kavova cuVSESTaL e
oxédla Slaxslplong Twv eMUTTWOEWY TNG, oL €Xouv eKmovnBel oe mepldepelakd n
gOvikd emimedo. OL oclyxpoveg efelifslc otnv texvoloyia culloyng Sedopsvwv
(autopatol otabuol pétpnong, Sopudopikd Sedopéva, KATL.), dAAA KoLl ol SuvatdtnTeg
Ttou IpoadEpel To SLASIKTUO yLa TV GRLECH KAl ATOTEAECUATIKA EVNHEPWON OAWY TWV
evBladepdpuevwy, amotsAdolVv PBaclkd spyaAsia yla Thv TMEPATEPW OAVATTTUEN Kol

alomoinon Twv cUCTNUATWY TtapakoAoVOnaong.

Oplopéveg xwpee, onwe n H.M.A. kat n AvctpaAia, €xouv avamtuésl cuoTApATa
mapakoAoUBnong ta omola AsltoupyolV ETIXELPNCOKA &Ml ApPKETA Xpovia.
AvrtioTtolyeg mpoomdBeleg £xouv vivel kal og AAAES eploxEg, Omwe n Bpadhia kat n N.
Adpkn, pe SladopeTikd smtimeda enxelpnolakig ermttuxiag. Emiong, petewpoloyikég
unthpeoleg Kal dAlol opyavicpol Saddpwv Xwpwv XPNOLUOTIOOUV KALUATIKOUG
Seikteg, 6mwce oL amokAicelg thg Bpoxormwaong A tne Bepuokpaciog amd TG HEOES
TILEC, TIPOKELMEVOU va EMIONUAVOUV akpala dawodpsva. ZuvABwe OUwE, TETOLEG
npooeyyicelc Sev pmopolv va BonBrnoouv armoTEAECUATIKA Ta KEvTpa AAWNG
amodpAoEWY OTOV EVIOTIOMO KOL TNV EYKALlPN OQVTIUETWITION TWV EMUTTWOEWY TG
¢npaociag (WMO 2006).

2T ouvéxela mapouctdlovtal oplopéva mapadsiypata SieBvwy MPAaKTIKWY Yyl Thv

QVATTUEN cUCTNUATWY TtapakoAoLBNONG TNS Enpaociag.

6.4.1 NoapakoAovOnon énpaciog otig H.MN.A.

To clothpa mapakoAoLOnong mou edpappdletal otig H.M.A. anoteAel emyelpnoakod
npdypappa ou edapudletal amd to 1999 pe ocuvepyacia tou EBvikoUL Kévtpou
Avtipuetwniiong Znpaociag (National Drought Mitigation Center - NDMC), jie to TUAUA
lrewpylag twv H.M.A. (United States Department of Agriculture) kat tov EBviké Qopéa
Qkeavwyv kal Atudodalpag (National Oceanic and Atmospheric Administration) (USDM
2014). To NDMC 8nuoupynOnke to 1995 pe okomod tnv mAnpodopnon Kal Thv mapoxn
BonBelag mpog To Kowd Kol Toug apHodloug ¢opelc we mpog T avarmtuén Kat thy
edapuoyn HETPWY HELWONG TNG TPWTOTATAG TWV CUCTAHATWY otnv Enpacia (NDMC
2014a).

To oUotnpa mapakoAolOnong PBaciletal othv mapaywyn Xoptwv Enpaciag, He
eBSopadlaia ocuyvotnta, mMou KAAUMTOUV XWPLKA To cUvolo twv H.M.A. OL xdpteg

Bagoilovtal ot LETPNON KALLATIKWY, USPOAOYIKWY Kal SadLlkwy ocuvOnkwy, aAAd Kol

o€ avadOopES KOL TIAPATNPACELS WE TTPOC TLG EMUTTWOELG TS Enpaciag. OLmAnpodopleg
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autég mapégxovral and 350 mnyég oe €Ovikd emimedo kal avaAUovtal amd Ttoug
apHOSIOUC EMIOTAUOVEC, OL OTIoloL CUVEKTIHO UV Ta SlaBéoiua otowyeia, AapBdvovtag

urtoyin thv aflomiotia kabe ninyng (USDM 2014).

O xdptng napakoAoLONong mapéxel mAnpodopisg yia to tpéxov enimedo Enpaciag os
KaBs meploxn. H mAnpodopla autn sédyetal pe cuvduaopd apKetwy SeLKTWY Kol
xpnoloroLeital amd ta kevipa ANYNG amoddoswy Kal T pEca mAnpoddpnong,
TIPOKELMEVOU va UTTApXEL S1dAoyog yia TG udlotdpleveg ouvBOnkeg Enpaciag Kal thy
KOTOVO KOVSUALWY YO TV QVTLHETWITLON TWV eMUTtwoswy. Ev8elktikd, pe Bdon ta
QTOTEAECIATO. TOU CUCTAMATOC TtapakoAouOnong, to TuApa Mswpylag twv H.M.A.
napeixe BonBsla tne téfewe Twv 1.6 S1¢ SoAapiwy yia to Sidotnua 2008-2011 yia thy
OVTIUETWITION TWV AMWAELWY TN AYPOTIKAC mapaywyng. Emilong, to 2012 katd to
onolo emAnynoav anod ensloddia Enpaciog apketeg meploxég twv H.M.A., To cUothua
XpNolomolnOnke yia tov e€opBoloyopnd tng Sadikaaciog ékdoong SeAtiwy tumou, pe
armotedeoa va ekbibovtal oxXeTikd avakowwOévta os dpeon amokplon Twvy
QTOTEAECATWY THE TTapakoAoLONong yla cuvexopuevo Sldotnpa oxtw gRSopddwy
(USDM 2014). Evéeiktikd, oto Zxnua 6.1 mapoucidletal o XAptng Enpaociog tou

CUGTAMATOC TapakoAoVOnaong yia tov Anpidto tou 2015.
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Zxnua 6.1 Xaptng tou ouotnuatog mopokoAoldnong tng §npoaociag twv H.M.A. (AnpiAlog 2015)
(nnyn: http://droughtmonitor.unl.edu)

6.4.2 Ziotnpa mopakoAolOnong {npaciog otnv AvctpaAia

To cUotnua apakoAolBnong Enpaciag otnv AvotpaAia amoteAst pia and TIC MPWTES
CUCTHHOATIKES TPOOTIABELEC TTOU £ylvay Yo autd To okomod. Anploupyndnke to 1992
ard tnv KowormoAtteia thg AvotpaAiog Kol KUBEPVACELS ETILMEPOUS TIOALTELWY, OTO
mAaiolo tne Stapdpdwong €BVIKAG MOALTIKAC vyt Thy Enpacia. OL TPELC aApXEC TNG
TIOALTIKAG auThg ATav (Botterill 2005):

- H evBdppuvon Tou mpwtoyevoUs TOUEA Kol AAAWY TOHEWY TN AYPOTIKAG
nepldépelac tng Auotpaliag, MpoKeLEVOU va ULOBETACOUY HETPA YIO ThV

pootaacia Kal Staxelplon Twv EMUTTWOEWY TWV KALLOTIKWY SLOKUAVOEWV.

- H SlatApnon Kol mpootacia Tou UPLOTAEVOU YEWPYLKOU Kal
niepBairovtikol mAoUtou Tt Auatpaliag Katd th SidpKela akpaiwy

KALLOTIKWYV TILECEWV.

- H Staoddiion tng taxelag amokatdotaong cUCSTNHATWY Kol UTIOSOMWY OF
pakporpoBeopa enimeda BuwopdtnTag.
H rmapakoAolBnon tng Enpaciag nmpaypatomnoleital and th Metswpoloykn Yrinpeoia
the Auotpaliag, HEow TNG £€KSOONC EmMIKALPOTMOLNMEVWY avadopwy yla Thv

UDLOTAMEVN KATAOTACN KOl ThY Mapaywyn Xaptwy pe Stddopoug Ssikteg (EAAspa
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Bpoxomtwong,

rainfall

deciles, kAm.), mou PacilovtaL kupiwg ota otoela

Bpoxomtwaone Swadopwyv mepddwy avadopdg (IxAua 6.2). Ta amotsAscpata

alomolovTal armod thv KUBEpvnon thg AvoTpaAiag yia Thv UITOCTHPLEN TWV AYPOTIKWY

ETXEPNCEWV KOL TWV MANTTOLEVWV OLKOYEVELWV.
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Zxnua 6.2 Xapteg napoakoAolOnong thg §npoociag otnv Auotpolia pe nepiodo avadgopdg 12-pnvou
(Mduwog 2014 — AnpiAiog 2015) yia (o) To ENelpa Bpoxomtwong Ko (B) Tov Seiktn Rainfall Deciles

(rmnyn: http://www.bom.gov.au/climate/drought)
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6.4.3 NapakoAouBnon tng {npaociog otn Bpaliia

To EBvikO IvotitoUto Meteswpoloylag (/nstituto Nacional de Meteorologia) tng
Bpalihiac mapakorouBel g pnviaia Baon tnv e€€ALEn S1addpwv KALATIKWY SEIKTWY,
HECW TwV omolwv slval Suvat) kal n mapakoAolBnon tng &npaciag os €OvikA
kAlpaka. O 8gikteg mou xpnotonolovvtal elval ol amokAloslg amd tn HEon pLnviaia n
Tonviaio aBpolotikh Bpoxomtwan, oL arnokAloslg and th péon punviaia A tplpnviaia

Bepuokpaoia, o Deciles kat o SPI yia Stadopeg meplodoug avadopag (ZxAua 6.3).

INDICE DE PRECIPITACAO PADRONIZADA

Marco de Z07% Acumuladao: 12 meses
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|
o o oo oo

Extremaments Seco

255

305

355

IXApo 6.3 Typuég tou Seiktn SPI 12-pRvou otn Bpalia (Mdaptiog 2015)
(rmnyn: http://www.inmet.gov.br)

Ertiong, umdpxouv ¢opeic mou edapudlouvv mpoypdppata mapakoAolBnong the
Enpaociag os tormkn KAlpaka, orwe to Kévtpo MapakoAolBnong Kol AVTLUETWITLONG
Inpaoiag kot Y8po-Metewpoloyikwv AvwpaAwwyv (Centro de Monitoramento,
Mitigagdo da Seca e Adversidades Hidro-Meteoroldgicas - INFOSECA) tng mepldepelag
Tou Sao Paulo. To kKévtpo aUTO €xeL OTOXO ThV MAPOXA Apeong MAnpodopnong yLa Tig
ouvBnKeg Enpaociag, MPoKelEVoL va AdBAvovTal eyKalpwe HETPO CVTLUETWITLONG,
5lwe yla TNV mpootacia ThGE AypoTIKAG Mapaywyns, n omola armotsAsl ™ Paoikn
OLKOVOULKN 8paoctnpldtnTta OThH OUYKEKPLUEVN Tieploxn. Mo to okomd autd
Xxpnotlomnolouvral Stadopol Seikteg Enpaciag, 6mwe o PDSI, o SPI, o CMI, k.a. (ZxAua
6.4).
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IXAuo 6.4 Tipég tou Seiktn CMI ya tnv meploxn tou Sao Paulo otn Bpaf\ia (mepiobog 30/03 -
05/04/2015) (nnyn: http://www.infoseca.sp.gov)

6.4.4 Kévrpo nopakoAoUBnong Enpaoiog tng Notioadpikavikng Avarrtulakig Kowotntog

H Notwadpikaviky Avamrtuflokn Kowotnta (Southern African Development
Community - SADC) dnuioupynBnke to 1992 kal anaptiletal and 14 Kpdtn-UéAn, Ue
neplocdTEpoUS amd 250 ekat. katoikoug (ZxApa 6.5). Exel wg kUploug atdxous Thv
EMTEVEN OLKOVORLKAG avamtuéng, epnvng kol aodAAeLag, avakoUdlon the GTWXELAS
Kot avaBaduion tne mowdtntag {wng Twv Aawv TS TIEPLOXNACE KAL TNV UMOoTAPLEN TwV
KOWWVIKA adlvapwy, HEcw tng mepldepelakng olokAnpwong (SADC 2014). Zto
mAaiolo emiteuéng AUTWY TV oTOXWY, SNLOUPYRONKAY ApKETA epLpEPELOKA KEVTPA,
peTalL Twv omoiwv to Kévrpo MapakoAoUOnong Znpaciag (Drought Monitoring Centre
- DMC). H nteproxn tng SADC xapaktnpiletal kuplwg anod £npd N nuiEnpo kAilua kal ta
enelcddla Enpaociag, ta omola mapatnpouvtav os supsia SlacuvVopLAKA XWPLKN
KAlpaka, mpokaAoloav cuXVA Kal évtova TIPoRARUATA. ATTO TNV EUMELP L TWV XWPWV
NG TMePLoXNC KatadeixOnke OTL N AvVTIMETWILON TWV MPOoBANUATWY auTwy propsl va

glval amoteAeopatikdtepn otav yivetal os niepbepelakn kKAlpaka (Garanganga 2007).

‘EtoL, to DMC, pe thv kabobnynon tou Maykéopiou MetewpoAoyikoU Opyaviopou
(World Meteorological Organization — WMOQO), amotéAece Mio amd TG TPWTIES
opYaVWHEVEC TtpooTtdBeLeg apakoAoUOnong the Enpaciag. H kUpla Spdon tou slval
n ovvtagén avadopwy yld TIC EMOXLKES SLUKUUAVOELS TNE Bpoxomtwong, Kabwe Kat
Bpaxuxpovieg TmpoPBAEdelc vy akpaloe ocupBavra.  MapdAAnAa, ekbibdel

TtPOo£LSOTOLNOELS KAl EVNUEPWVEL TOUG appoddiouc dopeic yia th ARPn twv avaykaiwy
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petpwy (Zeidler and Chunga 2007). Afilel Opwe va onpewwBel OTL TO KOWWVIKO-
OLKOVOULKO £TIIESO TWV EMIUEPOUC XWPWV ATMOTEAEL CUXVA TIEPLOPLOTLKO Ttapdyovta
ylo thv aflomoinon Twv amoTteAEOMATWY KOL THV OUCLAOTIKA QVILUETWITON TWV

EMUTTWOEWV ToU datvopevou (Garanganga 2007).

Seychelien

Swazlland

Zxnua 6.5 Meploxn mou neplhapuBavel Tg Xwpeg LEAN TG NotloadpkoviKng AVArTuLOKNAG
Kowaétntag {mnyn: http://www.sadc.int)

6.4.5 Evpwraiké Mapotnpntiplo Znpaciog

To Eupwrnaiké Mapatnpnthplo Znpaciag (European Drought Observatory - EDO) €xeL
avartuxBel and to Kowod Kévrtpo Epsuvwyv tng Eupwraikng Emtponting (European
Commission’s Joint Research Centre - JRC). Zkomog Tou mapathpntnplou eival n
TLAPOXI ETUKALPOTIONEVNE TANPodOPNONGS OXETLKA HE ThV Enpacia g maveupwaiki
KAlpaka (Zxnua 6.6), TPOKEWWEVOU va OITOTEAECEL CUMMANPWHATIKO BoABNnUa oTIg
gOVIKEC Kol TIEPLDEPEIOKESC TIPOOTIABELEC QAVTIUETWITIONG TWV EMUTTWOEWY TOU
dawvopévou. H Sadiktuakn Bacn tou cuotApatog meplhapPdvel apxsio xaptwy,
KatdAoyo Sedopévwy Kal epyadeia avdivonc. Q¢ anmwtepol oTOXOL TOU CUCTAHATOC,
glval n avamtuén npoiovtwy mpdBAedng tng Enpacliac os supeia kKAlpaka, N avdivon
¢ Sakvd veuong Kat n mapakoAoUONon Twy enuUTtwoswV TS Enpaciag (Vogt et al.
2013).
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[ wiatch: rainfall deficit
B Warning: soil moisture
deficit
Ml alert vegetation stress
following rainfall J
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of vegetation
to normal conditions

Zxnua 6.6 Kardotaon §npaoiag ovpdwva pe to Eupwnaiké Mapatnpntinplo Znpaociag (Mdptiog
2015) (nnyn: http://edo.jrc.ec.europa.eu)

OpLopévol amnod toug Seikteg mou xpnolpomnolel To cuothua eivat o Combined Drought
Indicator (CDI), n edadikn vypaocia kat o SPI yia diadopeg nmepldédoug avadopdc.
Avdlovya pe to gibog theg mAnpodopiag, n amotunwon pnopsi va yivetal elte og xwpLkd

KavaBo site tomikd, ota onueia ormou Bploketal o ctabudc napathpnong.

T£Aoc oto mAaiolo twv Zxedlwv Awaxeiplong Yoatkwy Mépwv os Aekdveg Anoppons
gkmovnOnkav Zxedla Awaxeiplong the Znpaociag amd ta kpdtn HEAN the Eupwraikig
Evwone. Ta oxédla auTd av OTIG TTEPLOCOTEPEC MEPLUTTWOELS BeWpPOoUVTAL WS APXLKES
MPOOTIABOELEC TWV KPATWY — HEAWV val avTlpetwricovv ta Bspata Enpaciag. Elvat
npodavég OTL KABe xwpa emAgyel SladopeTikd epyadsia Kal oTdOXOUG YEYOVOC TTOU

TLPOKUTITEL IO TIG I8 Llaitepeg cUVONAKES KABE XWPOAC KoL ThY UTIEPXOUGa UTTOSOUN.

[Slaitepo evlladépov yla TN HeEAETN auth amoteAel to Zx€So Alaxeiplong tng
Znpaociag tng Kompou plag xwpag mou urnodépel amd évrova nmpoPAnuata Enpaciag
KoL ylautd £xel emev8UOEL CNUAVTIKA OTOV TOUEQ AUTOV HE KATAOKEUN PppayuUdTwy
(A®N N cuVOALKA XWPNTIKOTNTA TWV TAULEUTAPWYV ThG KUmpou eival tTng taéng twy 300
gKat. KUB. pHétpwv) (60 dpdypata avd 10000 km?) Kol TV KOTAOKEUH EPYOCTAGiWY

adaldtwong (cUVOALKAG ETACLOG TTapaywyn ¢ 70 ekat. KUB. LETpwWV).
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6.5 Zupmepaopatikd IxoAwa - Zovoyn

O IxeSlaopdg evoc alldmotou cUCTAMATOC eKTipnonc/afloAdynong tng Enpaocioag
gfaptdtol GUEcA amd TN METEWPOAOYIKEC —USPOAOYIKEC TIOAPAETPOUC TIOU
ouvbgovtal AUeca N EUUECA UE Ta dalvopeva Enpaociag.

Ornwg gival yvwoto n Enpacia pag meploxng va xapaktnpeilstal wg;

e  MetewpoAoVyLkr, OTOV UETEWPOAOYIKEC HeTaBAntéc (Odnmwe n Bpoxomtwon)
Bplokovtal oe onuavtiky amdkAlon armd Tov HECO Opo,

e  YSpoloylkn, 6tav uSpoAoyLKEG LeTABANTES (OMwE N emudpaveLlakn amoppon N o
EUITAOUTIOMOC TWV UTTOYELWY USpodopiwy) amoKALVOUV GRHAVTIKA artd Tov
HECO OpoO,

e [eswpyKn, otav n edadkn vypacio amoKkALVEL CNUAVTIKA Artd TG KAVOVLIKEG yLa
TNV €MOXH CUVORKEC.

Eival mpodavég OtL n ubpoAovik KAl n YeEwWpPYLKA Enpacia €movtal Xpovikd Tng
HETEWPOAOYLKAG. ZUVETIWG €val ZUothua SakpiBwong Kal ektipnong the €npaciag
PEMEL va otnplletal otnv HeTewpoloyikn &npacia n ormola amoteAsl Kal th
VEVWVECLOUPYO EKdpacon o€ oxEon e Tic SU0 emdpeveg.

Ornwg €xeL €€nynBel otn petewpoloyikh Enpacia Baclkég MApAUETPOL TOU USATIKOU
wooluylou otnv emdpdvela tou avayAldou elval n  Bpoxdmtwon Kol N
géatpoodlanvon. H dpeoca petpoUpevn MApAUETpog lval n Bpoxdmtwon n omola
O POUGCLATEL lEYAAN XWPLKA KoL XPOVLKA HMeTABANTOTNTA TTOAD peyaAUTepn amod authy
e eéatpicodlanvong. Adyw g HeyaAlTepnS HETABANTOTNTAC OTOV XWPO KAl TOV
XpOVO TNC Bpoxomtwong, N TMApAUETpo¢ auth KaBopilel Kal TG amattoUUEVES
npodlaypadEc/analtrosLlc TOU GUCTAMATOC apakoloUBnaonc tne Enpaociag.

KaBoplotikdg mapdyovrag oxeSlacpol evdg BpoxopetplkoU Siktlou elval n
rtukvoTnTa Tou SLkTUou ou Kabopiletal kKupilwg ammd thy andéotach (loamoxf) Hetaly
Twv oTadpwv.

EpsuvnTikég epyaciec yia tov oxed1aopd Twv BpoxoUeTpkwy Siktiwv gxouv Sle€axOsl
oo EPEVVNTIKA KEVTPA TIC IponyoUeveg Sekaetieg. ISlaitepa yia to oxedlaopud evog
aflomiotou SiktUou ekTiHnong Tne Enpaociag npémet va avadepBoUlv oL gpyacieg Tou
Epyaotnpiou Eyyelofeitiwtikwy Epywv kat Ataxeipong Yoatikwy MNopwv tou EMIM oto
mAaiolo Eupwrnaikwy Epguvntkwy Mpoypappatwy ywa thv Enpacia otnv Evpwrn Kat
KUplwg otn Meooyelo (my MEDROPLAN, SEDEMED, PRODIM k.a..).

[Slaitepa ya Tt ocuvBnkeg kal ta dedopéva the KpAtng ol gpeuvnTIKES pyaocisg
KatéAnéav va mpoteivouv éva cUothua amd BpoxopeTplkoUs otafpolg mou Sev
aTEXO UV HeTalL Toug meploadtepo amd 17 Km. Me to 8gbopévo otL n Kpntn Stabstst
gva Wlaitepa mukvd Siktuo PBpoxoUETPLKWY OTaBpWY Sgv UMAPXEL avdykn yua
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EYKATAOTACH VEWV OTAOMWY yla Thv TapakoAolBnon tng Enpaciag. Zto Mapdptnua
autoL tou Kedalalov mephapBdvetal n avdAuon yia To oXeSlacuo tou SIktUou TS
Kpntng mou amotelel gpyacia twv kabnyntwv |. NaAumdvtn kat . Toakipn tov EMM
w¢ oUKPoAR oto Eupwmnaiko Epeuvntikd Mpdypappa SEDEMED II.
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NapapTnua kepalaiou 6

Designing a drought monitoring network

I. Nalbantis and G. Tsakiris
National Technical University of Athens
Laboratory of Reclamation works and Water Resources Management

1 Introduction

1.1 Information needs

In-depth description of drought indices as this is given in other articles of the project

show that the main variables involved in drought assessments are the following:

Precipitation in all its forms (rainfall, snowfall etc.)
Potential evapotranspiration
The second variable is assessed only indirectly through measuring other variables

such as air temperature, air humidity, wind speed, surface roughness etc.

The time scale of measurement varies from a few minutes for modern electronic
sensors to one day for conventional manual practices. The time scales of interest in
this study are monthly, seasonal —no matter how season is defined- and annual.
Consequently, processed aggregated data are expected to be used. The lowest time

scale being one month, the hydrological variables of interest are:

1. Total monthly precipitation (mm)

2. Total monthly potential evapotranspiration (mm)

The latter is calculated through the Penman method or its extensions. In cases of
lack of the necessary data, one could accept the Thornthwaite method which makes

use of the mean monthly air temperature only. Consequently, in the worst case the
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analyst will have to design a meteorological network for monthly precipitation and

monthly air temperature.

1.2 The problem of designing networks for drought assessments

Design of meteorological networks has long been a field of active research. It
involves both technological and economic aspects. Traditionally, meteorological
networks have been multi-purpose ones. First, weather forecasting has guided
network design towards serving special needs such as aviation and agriculture, or
informing the general public. Second, climatic studies are served for two purposes:
research and information to be disseminated to wide audiences. Here the focus is

on drought assessments in a context which implies the following constraints:

3. No new meteorological stations are allowed to be installed; thus, selection
from the existing meteorological network will be the only alternative.

4. The meteorological stations serve multiple purposes so that their features and
operation cannot be fully dictated by drought assessments.

Due to the above complexities, no economic optimisation is possible.

6. The type of any station in regard to its technical features cannot explicitly be
taken into account since this factor cannot be modified within the frame of
drought assessments.

Since spatial variability of precipitation generally exceeds that of temperature, the

key variable for network design is precipitation. This is the reason why we have

restricted our research to the design of precipitation networks.

2 Methodologies for designing precipitation

networks

2.1 Background - Definitions

In section 1 we concluded that monthly precipitation is our variable of interest. At
this point, the problem of choosing the spatial scale becomes critical. We start from
the idea that drought assessments are needed at spatial scales from a few km? to
a few hundreds km?2. Hence, mean areal precipitation (referred to as MAP) will be
our key variable. To help posing the problem of designing a precipitation network

for assessing MAP we define some quantities:

7. K is the number of stations in network,
8. B(K) is the benefit from network operation which is an increasing function of

the accuracy of MAP,
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9. C(K) is the cost of the network (installation, operation, etc.),
10. NB(K) is the net benefit given as B(K) - C(K)

Naturally, the network design problem is reduced to the optimisation problem
Maximise NB(K) (1)
s.t.
accuracy of MAP > required accuracy (2)
However, such optimisation is impossible since:

11. Most networks are designed —or become later- as multi-purpose ones.

12. No direct relation between benefits and the accuracy of MAP can be
established for many of the purposes served.

13. Even if this were possible the question how to aggregate those relations
remains open.

Obviously, the above preclude estimating net benefits. Then only equation 2 is left

and the network design problem is reduced to two computational steps:

14. Estimation of MAP accuracy of a trial network.
15. Definition of the MAP accuracy requirement by the user (here the analyst
performing drought assessments).

The problem of estimating the MAP accuracy has been extensively studied in the
last three decades of the past century. We examined only well tested methodologies
which at the same time rely on rigorous mathematical; treatment of the spatial
variability of precipitation. These requirements precluded early empirical
approaches such as pure trial-and-error ones based on Thiessen polygons. Methods
with clear and reproducible analytical solutions are only selected. Among
methodologies meeting this criterion we preferred to search the related literature
for the first appearance of the each methodology without considering later
extensions as separate methodologies. Finally, we selected three methodologies

which meet the entire set of criteria:

Methodology A: Researchers from the MIT, USA were the first to pose the problem
of MAP estimation within a rigorous mathematical framework (Bras and
Rodriguez-Iturbe, 1976). Undoubtedly, the contribution of this research was

catalytic for later developments.

Methodology B: Based on research results of methodology A, researchers from

the Institute of Hydrology, UK (Jones et al., 1979) formulated the problem of
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network design in a more application-oriented context before applying the
methodology developed to an extensive study aiming at restructuring the whole

precipitation network in the UK.

Methodology C: Based on the above research results and the power of new
geostatistical tools, a research team from the National Polytechnic Institute at
Grenoble, France (Lebel et al, 1987) developed a methodology for network
design based on data from a French experimental basin before attempting a
large-scale application within the global-scale experiment HAPEX-Sahel in West

Africa.
The basic features of the above methodologies are outlined next.

2.2 Methodology A

The central idea in this methodology consists in the following:

16. The problem of network design is posed as an optimisation problem with an
objective function which trades off the MAP accuracy and the network costs.
17.MAP is estimated in two stages: first the true integral of precipitation over the
area of interest is approached by a sum of point precipitation values at a finite
set of specified points; second, the precipitation at these points is estimated as
a linear function of point precipitation measurements possessing measurement
errors also.

18. As shown below, MAP accuracy is represented by the mean square error of
estimation from all estimation steps.

19. The MAP estimation problem requires a measure of the spatial variability of
point precipitation which is chosen to be the field covariance.

20. A theoretical model for covariance is required.

21. Systematic research on idealised networks was performed.

Next, the main features of the methodology are discussed by keeping rigorous

mathematical treatments to a strict minimum.

First, the network design is reduced to an optimisation problem completely
analogous to that given in equations 1 and 2. The benefit is taken as the mean
square error (MSE) of MAP estimate and the cost is transformed into a quantity

commensurate with MSE through a trade-off sensitivity parameter.

The region of interest with an area A is discretised into n rectangular cells or a grid
of n points (centres of cells). At some of these points stations are assumed to exist

(K in number). For each station j measured point precipitation is Z;. No reference
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to time is needed. At each point /i (i = 1, 2, ..., n) we define the true point

precipitation Y;, and the estimated point precipitation X; based on erroneous point

precipitation measurements. A linear model is assumed, i.e.

n
Z; = ZH h;X; +V,

where Vjis the measurement error and hj; are coefficients (zero or unknown).

The estimated MAP PE is obtained as

1
PE = EZHX,-

the approximate MAP PA is

1
PA = EZ:;Y’

while the true MAP is given as
1
P =~ [Y(x)dx
A A

where x are coordinates in two dimensions.

In passing from P to PE we commit two errors: first, model error defined as
e, =PA-P

and second, the estimation error given by

e, =PE—PA

(3)

(4)

(5)

(6)

(7)

(8)

Analytical treatment allowed for decomposing the mean square error (MSE) of the

MAP estimate into three terms as

MSE = Ele2 |+ Ele2]+ 2covle,, &,)

(9)

where terms 1, 2 and 3 are numbered according to their order of appearance in the

above equation. These are defined as follows:

22.Term 1 is due to estimation error related to estimating point precipitation

throughout the whole grid based on erroneous point measurements.

23.Term 2 is due to model error or else the replacement of the continuous spatial

integral with a finite summation.

24.Term 3 is due to the linear dependence of the above two errors.
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Extensive studies on idealised but realistic network problems showed that:

25.Term 1 is generally dominant and accounts for almost the total MSE with the
exception of cases with very high density of stations.

26.Terms 2 and 3 remain always smaller than term 1 being of the same order of
magnitude and of opposite sign.

The above conclusions allow ignoring model error and estimating MAP as a linear

combination of measured point precipitations only. In Figure 1 we depicted an

example where the three terms of MSE and the total MSE are compared for a broad

spectrum of the number of stations. We observe that Term 1 accounts for almost
the totality of the MSE.

0.20 :
o (\ —O0—Temm 1
£ 0.15 e T 2T 2
o0
'3 \ —mB—Term 3
~ (.10 C — = Total
[17]
g \
= 0.05
°
E oo D—g—g—C—w—w——u
=

-0.05

0 1 2 3 4 5 6 7 8 9
Number of stations

Figure 1: Terms of MAP MSE from a trial network of 30 grid points (Bras and
Rodriguez-Iturbe, 1976).

The representation of the spatial variability of the precipitation field through

covariance leads to very complex analytical expressions for the MSE terms. These
will not be given here.

2.3 Methodology B

Research results of methodology A have been exploited by the Institute of
Hydrology (IH), UK to formulate a methodology which is more practicable than
methodology A. Many assumptions remain the same as in methodology A while

others are modified to increase applicability. The modified assumptions are the
following:
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27.The problem is not posed as an optimisation problem since MAP accuracy and
the network costs are non-commensurate quantities. As mentioned in
subsection 2.1, this leads to estimating MAP accuracy only.

28. Opposite to methodology A, MAP is estimated in a single stage: the true
integral of point precipitation over the area of interest is estimated as a linear
function of point precipitation measurements which possess measurement
errors also.

The two dimensional space is considered continuous without any discretisation. At

each point x with coordinates (x1, x2) the true point precipitation Y(x) is defined

together with measurements Z(x) at some points. The number of measurement

points is K. The true MAP is given by equation 6 and the estimated MAP by

PE = Z_l . (10)

where A; are unknown coefficients.
The mean square error of MAP estimate is defined as

MSE = E[PE - PY| (11)
while the bias of estimation is defined as

Bias = E[PE|- P (12)
The following optimisation problem is solved

minimise MSE
s.t. (13)
Bias =0

This allows for estimating parameters A; and x (Lagrange multiplier) through the

system of equations

Fori=1,..,K Z 4 ;cov(x, - X :—Icovx x; pix

i—1"J
Z]'ll;tj -1

where cov(.) is the covariance of the true precipitation field.

(14)

At the same time MSE is obtained analytically as

MSE:A—lzncov(x - X )dxdx ——IZ /lcovx X )dx & (15)
A
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To keep homogeneity in presenting all methodologies the above equations are

somewhat simplified in respect to those given by Jones et al. (1979).

Covariance of the true precipitation field is defined as

cov(x —x) = [ (¥ (%) = mEOYY (x) - m(x)) (16)

where x and x’ are two points in the area A, (x - x) is Euclidean distance thereof

and m(x), m(x") are mean values (drift).

An analytical expression or model of covariance is calibrated based on data. The IH
team applied the exponential model enhanced with anisotropy
cov(x - x') = o*(a+ (1 - a - &)exp(- bv))

5 S\ (17)
where v = ((x1 — X1 +C1(X5 = X3))° + (X5 — X3) %

with ¢? the field variance, and a, b, c1, c2 and € parameters.

The problem of network design in an area with a pre-existing dense network is

posed as follows:

29. First, a candidate network is selected based on an arbitrary criterion.

30.The MSE of MAP is estimated.

31. The MSE estimate is compared to a minimum required.

32. If the network is not satisfactory another network is selected in a predefined
way and the procedure restarts from point 1.

As an example among numerous applications by the IH team in the UK we give that

from the Bristol Avon water basin in Wessex Water Authority, UK with an area of

2200 km? and time scale equal to one month. The existing network comprised of

51 stations. Various reduced networks were evaluated following two steps:

33. For a fixed number of stations K a random selection of stations was
performed.
34.The root mean square error (RMSE) of MAP estimation for the whole area is
calculated based on the methodology outlined above.
Results are shown in Figure 2 in terms of root mean square error (RMSE) of MAP
estimate as a function of the number of stations in network. From this figure it
becomes clear that networks with more than 20 stations would not add much

information in regard to MAP. Also, a test with 20 stations and regular spacing
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showed a slight improvement in regard to the case with 20 stations randomly

selected.

9'0 ; ; ; ;

8.0 ® —&— Random
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Figure 2: Root mean square error of MAP estimate (RMSE) versus number of
stations in network for the study in the Bristol Avon water basin, UK (adapted
from O’Connell, 1978).

2.4 Methodology C

Methodology C exploits advancements made in geostatistics by researchers from
the School of Mines, at Fontainebleau, Paris, France. More precisely, the kriging

method and its variants formed the basis for studying precipitation fields.

The spatial structure of the precipitation field is represented by the semi-variogram

defined as
y(x - x') = %Va rlY (%) = Y ()] (18)

where Var[.] means variance and x and x’ are two distinct points in 2-D space.

Introducing semi-variogram leads to adopting assumptions on precipitation which
are fundamentally different from those of the case of using covariance. With the
exception of these assumptions the rest of the features of methodology B remain

unchanged.

MAP is estimated through the kriging system
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Fori=1,..,K Zj’le,zjy(x, —X, )+ =%jy(x—xi)dx
A

2;11 ﬂ’]' =1

where A and x are the unknown parameters.

(19)

At the same time MSE of MAP estimate is obtained analytically as
1 1 K
MSE = —?J.J.;/(X,- - xj)dx,dxj + ZJ.ZH/IJ-;/(X - xj)dx + u (20)
A A

Dividing the semi-variogram of each realisation by the variance of the field the
scaled semi-variogram is obtained. The average of the scaled semi-variograms over
the total number of field realisations is defined as the scaled climatological semi-
variogram (Lebel and Bastin, 1985). Applying kriging with the scaled climatological
semi-variogram yields the scaled variance of MAP error which is the key criterion
for network design since: (a) it depends on the average behaviour of the
precipitation field in the area of interest, and (b) it is linked to the configuration of

the network only.
For testing a specific network, the following steps are involved:

35. Equation 19 gives parameters for the scaled climatological semi-variogram.
36. MSE of equation 20 now represents the scaled variance of the MAP error.
37.The latter is multiplied by the field variance to yield the MSE of MAP

As in methodology B, analyses start with fitting a theoretical model to the

Ill

“empirical” scaled climatological semi-variogram obtained from data. A variety of

such models can be found in textbooks on kriging.

The methodology has been tested in a heavily equipped region of Southern France,
the region of Cevennes. The principal water basin is the Gardon d’Anduze basin with
34 recording rain gauges. Results in the Cevennes region for a small sub-basin are
given in Figure 3. Figure 4 shows analogous results for the whole Gardon d’Anduze

basin. Time scale was one hour.

At a later stage, the methodology was extensively tested within the frame of the
Hydrologic-Atmospheric Pilot Experiment in Sahel (HAPEX — Sahel) in West Africa.
This was carried out in a domain of 1°x1° equipped with 107 stations in total. The
main time scale was the rainy event (up to a few hours) while larger time scales

were used also. An example of results at the event time scale is given in Figure 5
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where the scaled standard deviation of MAP is the square root of the scaled variance

of MAP.
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Figure 3: Scaled variance of MAP as a function of number of stations in network

for the 1-h time scale of the Cevennes study (adapted from Lebel et al., 1987)
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Figure 4: Scaled variance of MAP as a function of humber of stations in network

for the 1-h time scale of the Cevennes study (adapted from Lebel et al., 1987)
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Figure 5: Scaled standard deviation pf MAP as a function of number of stations in
network for the event time scale of the HAPEX-Sahel experiment and an area of
100 km? (adapted from Lebel and Le Barbe, 1997)

3 Methodology proposed

3.1 Conclusions from previous work

In Section 2 three existing methodologies for designing precipitation networks were

analysed. They possess common methodological steps which are:

Fitting theoretical models for the spatial structure of precipitation fields,
MAP estimation through a linear combination of point precipitations, and
analytical estimation of the MSE of MAP.

We believe that any of the methodologies tested would do.

Methodology A involves a procedure of discretising the domain of interest which is
tedious and is shown to be unnecessary. Methodology B could be fully satisfactory
for our needs. Nevertheless, difficulties in its use arise from: (a) the lack of related
software, (b) the high complexity of the covariance model utilised, (c) the lack of
published research results in areas close to the Mediterranean, and (d) the
consideration of measurement errors which in our case of monthly time scale is

unnecessary.
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We believe that, for our needs, Methodology C is equivalent to Methodology B as
far as the desired output and the computational effort involved. We preferred

keeping Methodology C for a humber of reasons:

38. It is based on the kriging method which is included in many general-purpose
software packages.

39. It can exploit a wide variety of extensions of the kriging method.

40. Published results of its application exist for areas close to the Mediterranean.

41. No measurement errors are considered which is absolutely realistic for time
scales used in this work.

42.1t has been more intensively applied to wide spectrum of spatial and temporal
scales such as the domain of the HAPEX - Sahel experiment.

Typical methodological steps for network design via Methodology C would be:

43. Estimation of empirical semi-variogram based on data from a pre-existing
network

44, Fitting a theoretical analytical model to the empirical semi-variogram.

45. Selection of station sites for a candidate network.

46. Estimation of the MSE of MAP.

47.1If this is not adequate return to step 3, else accept the network design

To obtain an “average” performance of the network under design the concept of

scaled climatological semi-variogram is applied as exposed in subsection 2.4.

However, at the first stage of network design no estimates of MAP are required.
Consequently, Methodology C need not be applied as is. The necessary network
density (number of stations per km?) is sufficient for network design and the

methodological steps can be simplified. This is discussed next.

3.2 Adaptation of existing methodology

Experience from applications of Methodology C in France and West Africa is

summarised by Lebel and Le Barbe (1987) as follows:

“For areas down to 1000 km?, or so, the same number of gauges (ten) is needed,
meaning that as long as the gauge spacing is larger than half the decorrelation
length the prime criterion to consider is the absolute number of gauges present in
the surface of estimation rather than the network density. For still smaller areas the
number of gauges in the surface of estimation can be assessed by imposing a gauge

spacing of half the decorrelation length, that is one gauge every 15 km.
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However, below 10 km? the spatial variability linked to the convective cells is no

longer smoothed out by the spatial averaging...” .

In light of these findings, typical methodological steps 1 to 5 of sub-section 3.1

were simplified into:

48. Estimation of empirical semi-variogram based on data from a pre-existing
network

49, Fitting a theoretical analytical model to the empirical semi-variogram and
estimation of the decorrelation length which is typically equal to the range of
the semi-variogram.

50. Selection of station sites for a candidate network.

51. Estimate the maximum inter-stations' spacing.

52.If this is less than half the decorrelation length, then accept the network
design, else return to step 3.

The spherical model was used. This is given by

o :{co +c(1.5u/a—0.5(u/a)3) u<a (21)

Co+C u>a

where ¢p is the nugget, c+co is the sill, a is the range and u is distance. The model

has three parameters (c, co and a).
The methodology proposed is based on two drastic assumptions

The average point precipitation does not vary in space.
The precipitation field is isotropic,
These assumptions, although very useful, should be put in question when dealing

with geographical areas such as the Mediterranean since:

wild variation of elevation due to rugged topography is expected to induce variation
into the average point precipitation also which is called the drift, and.

persistence in the occurrence of moisture carrying weather patterns with specific
trajectories can lead to anisotropic behaviour of precipitation fields.

The problems of drift and anisotropy were tackled with the aid of pre-existing

methodologies which are not analysed in detail.

The problem of drift was tackled via “detrending” point precipitation through a

simple procedure which involved:

Calibrating a linear regression model with time-averaged precipitation depth as the

dependent variable and elevation as the independent variable.
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Detrending all data by reducing them to a common reference elevation Ho (e.g., the
sea level) using the above regression model.

Applying the methodological steps 1 to 5 above based on detrended data.

The problem of anisotropy was tackled via modifying methodological step 2 as

follows:

The circle around each station is divided into four sectors each corresponding to one
prevailing direction (1 = West-East, 2 = Southwest-Northeast, 3 = Northwest-
Southeast, 4 = North-South).

A specific direction is selected.

All calculations on semi-variograms are limited to station pairs satisfying the
definition of the direction selected.

To avoid confusion, application of all the above methodological variants needs

systematic definition of tests. So:

A series of tests without detrending is first performed based on the isotropy
assumption

This is followed by a series of tests on detrended data again with the isotropy
assumption.

o test anisotropy both series were repeated for each one of basic directions.
4 Case study

4.1 The study area

The study area was the eastern part of the island of Crete which covers the areas
of two out of four prefectures of the island (Heraklion and Lasithi). A more detailed
description of the area is given elsewhere in this series of papers. What is interesting
for our analyses is that the existing network for measuring precipitation in the area
is comprised of 44 stations which are more of less uniformly spaced. Unfortunately,
the network does not fully cover high-altitude areas where snow is not infrequent.
Forty stations are owned by the Ministry of Agricultural Development and Food while
the remaining four belong to the National Meteorological Service. The latter are
situated in the coastal zone. A map of the existing precipitation network is presented

in Figure 6.
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Figure 6: Network of existing precipitation stations in Eastern Crete.

4.2 Data collection and pre-processing

Raw daily precipitation depths were aggregated to yield monthly and annual totals
which were checked for data quality. After initial checks (e.g., range checks) data

are checked for consistency though the following four-step procedure

53.The whole study area was divided into sub-areas (Northern Heraklion,
Southern Heraklion, Western Lasithi, Eastern Lasithi).

54. Within each sub-area all cross-correlations are calculated between annual
totals of point precipitation; this helped selecting a base station per sub-area
which possesses most reliable data.

55. Double mass curves of all stations in relation to their base stations are
constructed for each sub-area.

56. Slope changes in these curves helped identifying inconsistencies.

Application of the above methodology did not reveal significant innconsistencies in

the data of Eastern Crete. Only in six cases slope changes are encountered in double

mass curves. This allowed us to disregard these inconsistencies in general and avoid
data corrections. An example with a well discernible change in the slope of the

double mass curve is shown in Figure 7.
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Figure 7: Example of double mass curve with slope change in hydrological year
1992-93.
4.3 Results

The proposed methodology given in section 3.2 was applied at various time scales.
First, the annual time scale was chosen. This is expected to yield the most reliable
results since annual totals are closer to being normally distributed than totals at
any smaller time scale. The fact that in the Mediterranean, the distinction between
a dry and a wet season is clear led to selecting wet period totals as well. For this a
six-month time scale was used comprising totals from October to March. In moving
to a three-month scale, the wet period was divided into two three-month periods
(October to December and January to March). Finally, the monthly scale was tested
where we kept months of the wet season only (October to March). In summary, the

following time periods within the hydrological year were examined.

57.Annual

58. Wet season (October to March)
59. October to December

60. January to March

61. October

62. November

63. December
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64. January

65. February

66. March

First, a series of numerical tests was based on data without detrending. For each
time period the semi-variogram range was estimated. The results are depicted in
Figure 8. For large time scales (annual to three-month) the range (parameter a of
equation 21) is found slightly below 30 km while for the monthly time scale it

fluctuates around 30 km.

When passing to detrended data the range increases to values slightly higher than
35 km for annual and six-month scales and starts fluctuating for smaller scales.
These fluctuations are rather mild for the three-month scale but become wild for
monthly data. This is the reason why in Figure 8 only scales from annual to three-

month are shown.
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Figure 8: Semi-variogram range (km) for various time periods (1 = Annual, 2 =
Wet season from October to March, 3 = October to December, 4 = January to
March, 5 = October, 6 = November, 7 = December, 8 = January, 9 = February,

10 = March) and isotropic precipitation fields.

Checks for anisotropy in precipitation fields following the methodology of subsection
3.2 revealed large variations in semi-variogram range between different directions.

The uncertainty of the results is high due to two reasons:

The number of station pairs used in calculations is significantly restricted for any

specific direction as compared to taking all pairs.
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The shape of the study area (elongated in the East-West direction and of small
dimension in the North-South direction) proved very restrictive in obtaining any
reliable estimation of the empirical semi-variogram.

Results with the smallest variation between directions correspond to the annual

time scale. For not detrended data the range of 28 km for all directions rises to 55

km for the West-East direction and further to 76 km for the Southwest-Northeast

direction. Conversely, it drops to 24 km for the Northwest-Southeast direction and
further to 15 km for the North-South direction. Ranges based on detrended data

are generally higher.

High uncertainty in the results of anisotropy tests led us accept these results only
for qualitative statements about network design. Hence, we adopted the case with
the isotropy assumption as the basis for network design. We preferred considering
large time scales (annual and six-month) for which the methodological assumptions
are better suited. We also preferred keeping results of detrended data since the
orographic effect is expected to undoubtedly play a role in Eastern Crete. Based on
the above assumptions the semi-variogram range for network design is 35.5 km for
the annual scale and 35.3 km for the six-month scale. These two values being
practically equal to each other, the maximum station distance for network design is
(35.3/2) = 17.6 km. The related fitted semi-variogram for the annual time scale is
given in Figure 9. Having in mind the final design criterion various networks were
numerically constructed via random spatial sampling. Random selection of “precise”
station sites was followed by selection of the nearby existing station site which
becomes the “approximate”. station site. Remembering results on anisotropy
checks one could say that stations” spacing could be larger in the East-West
direction. This is, however, not taken into account in designing networks within the
frame of this project. An example of a network with 10 stations is given in Figure

10. The maximum stations’ spacing in this network is 15.2 km.

Last, a final network was selected based on other criteria also: the accessibility to

stations, the data quality, and the coverage of hypsometric zones.
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Figure 10: Example of a precipitation network in Eastern Crete with 10 stations

which is designed through random spatial sampling.

Concluding remarks

Analysis of information needs for drought assessments allowed posing the
monitoring problem as a design problem for precipitation networks. Related

methodologies were reviewed with the aim to select some of them for further
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analysis. Rigorous criteria were applied for this selection. Three methodologies (A,

B and C) fulfilled those criteria. These possess common features which are:

67.They are based on the theory of random fields.

68. The spatial structure of precipitation fields is represented through the field
covariance or the semi-variogram.

69. Mean areal precipitation (or MAP) is the key variable whose estimation
accuracy is the sole criterion for design.

70. MAP accuracy is represented by the Mean Square Error (MSE) of MAP estimate
through a linear model.

71.The estimation problem is solved analytically.

72.Also, analytical estimation of MSE of MAP is obtained.

73. Analytical treatment requires modelling of the spatial structure of precipitation
fields.

Close examination of all three methodologies showed that anyone would do.

Methodology C was finally chosen mainly because: (a) it is based on kriging which

is a well-known and thoroughly tested method, and (b) it has been developed

through application in areas close to the Mediterranean.

Methodology C was adapted to our needs. To this end, we first took advantage of
the idea of using the scaled climatological semi-variogram and, second, we
exploited results from previous studies which allowed limiting our analyses to the
estimation of the range of the theoretical semi-variogram thus avoiding the

estimation of MSE.

Also, the adapted methodology was enhanced to cope with the problems of drift

and anisotropy in the precipitation fields.
Application to Eastern Crete showed that:

The maximum allowed stations’ spacing is of the order of 17 km.

Based on this design criterion the existing 44-station network is too dense.

A subset of stations should be used in drought assessments.

Candidate networks fulfilling the design criterion and numerically constructed via
random spatial sampling showed that the required number of stations is in the
order of 10 to 15.
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