[MoAUkpLtnpLakec peBodol otn
AYIT (2)
more multicriteria...



JNUEPLVO pabnua

ZYOCTHULK) CQVEAVGET) Ke TEONNCTTAC! KOITH)OLEL
Aekpied TEOBA) Ut (VGPNOVEES EVEUNAGIKTUKEC)
EVENAQUKTURES

Kpteneue:

ZUYKELONE EVENNCIKTIXWY, ERUNOVE Mieg

Vikor

Nepadewyua Aewbubpliec oo Kukhaduo xweoe
Nepadewyue Meoedsc

0-1 programming

Tewounen ot kaeyyoplies

FedNAKY) GEN) Twv uedodwv urepeync (Syuepelic
cuykploelg, kewover the epvhcwkvplec)



2UoTNMO

* y' vopog dpaong — avtidpaong

O opoq «OUGTI’] LLOL» T[pOEpXE'E(lI. aro 1o apxatos)\)\nVLKo
PrMOL KCUVLOTNHL» TO OTIOLO0 CNUALVEL K CUYKPOTW,
ouvdualw, cuvdew, evwvw» (MnAdakng, 2006).

e AVTLKELMEVO HEAETNC, TO OTIOLO ATTOTEAELTOL ATTO EVal GUVOAO
OUOTOTLKWYV (QVTLKELMEVWY, LOEWV, AVOpWTIWV K.ATT.), LEPOC
TWV omolwv ) kot 6OAa. cuvdEovtal ] aAAnAeTdpouv
HetaéL touc. OpLopEV OTTO TOL CUOCTOTLKA TOU CUOTHMOTOC
LTTOPEL eMion¢ va cuvdEovTal PE AAAQ cuoTAULATA 1] LOVO
LLE OPLOMEVO cuOoTATLKA AAAWV cuotnuatwy (Wilson, 1981).
Otonmote BploKeTal EKTOC TOU CUOTIMOTOC ATOTEAEL
LEPOC TOU TEPLBAAAOVTOC TOU, TO OTIOLO UE TN CELPA TOU
QTOTEAEL EVa OLKOUN CUCTNUAL.



ZuoTnMKA Bswpnon otn ZAYMN

BaowKd XopOaKTNPLOTIKA OUCTAUATOG: KaBe £pyo dnuloupyel oto meptfailov
OAdtnra, AAAnAenibpaon, [MoAunAokotnra, €vo. oUVOAO avTLOpACEWY OTO
2xeon e to neptBatov Tou udatikd cvotnua, oto mePLPEAAov

YEVIKOTEPQ RIZUOTNULKN TIPOCEYYLON

Awaxeiplon Ydatikwy Noépwv eivol to
oUVOAO TWwV eVEPYELWV (LETPAQ,
£PYQ, KOVOVIOTLKEC SLATALELC,
OUMIWVIEC KATT.) yLa TNV OLPLLOVLKN
oXeon petagy

— YoaTlkwv mopwv
— Keévtpwv KatavaAwong
— MeptBaiAovtocg

Twpa AAAA Kal 0TO PLEAAOV UE OTOXO
™ dLatnpnotpun avantuén

-
‘—— -~




2UOTNMLKN TTPOCEYYLON Kol TTOAAQTTAQ
KpLtnpLoL:
Aappavovtol urtoPn OAEC OL TITUXEC

(utoouotnpata KL aAAnAe€éaptnoelc) tou
OUOTHUOTOC LECO TWV KpLtnplwv....




Asupvdpla

| OuowdAina | AvBpurioyevi Alta

Mpoowpvn Znpaocia EAEUpOL
KaTAotaon (drought) NepoU (water shortage)
Moviun Znpotnta Newpudpla
Kataotaon (aridity) Epnuormoinon

(Desertification)

NAewpubpla: povipn n meplotacLlokn mepimtwon omou n {Atnon
uTtepPaivel Toug aélomolnotpouc udatikou g topouc. Altia:
0 AvBpwmnoyevi (av€non tou mAnBuopou, n EAAewdn umodopwv
K.Q)
0 Quowa
O Zuvbuoaouog
=npaoia: To paVOUEVO KATA TO OTIOLO OL TTOCOTNTEC ELOEPXOEVOU
SLaBECLHOU VEPOU O€ €va cUOTNUA EIVOL KATW OTTO TLE KOLVOVLKEG
yla pia onpavtikn xpovikn nepiodo (Toakipng, 2013) |




MoAuKpLTINELAKN atVOLAUON UE
Baon tic pebodouc umepoOyNC

* [poBAnpoto KATATAENC

* Mewta 0-1 mpoBAnpata pe ntpofAnpota
Katatoéng

* Tagwopnon oe:
— ALOTETAYUEVEC
— Mn SlateyaEVEC KATNYOPLEC

* Alpepeic ouykploelg ouvnOwc He BAon UTIAPXOUOEC
EVOAANOLKTLKEC




Edayppoyn AYI ce rpoBAnuer
Aewbudple 6To VHTLWTUKO NWEO



EVONNUKTURECS

* Alapopdwvovtal pe faon TNV euneLpia, amoteAolv untonpofAnua
T napadeypa o mpoPAnpota Astpudpiog o pkpo vnol. EVOANOKTLKEC:
— Meyalo ppayua os Oéon A
— Mwkpo Pppayua os 6éon A
—  Alvodetapevn
— MapdaAAnAn Asttoupyla defapevwv
— 'Hmua ekpetaAAevon umnoyeiou opilovta otn 0€on B
— EkpetaAAevon unoyelou opilovta otn B€on B
— Adoalatwon (o yevika, un cuuBartikoi udatikoi mopot)

— Metadopa pe mAoio (oxoAlo pe Baon tnv eumnelpia, dev evdeikvutal)(rmto yevika uetapopa
VEPOU arto aAdo vdartiko cuotnua)

— 'Hrmog meploplopocg tng apdeuTikng {Ntnong vepou

—  ApOOTLKOC MEPLOPLOUOC TNC apSEUTIKNC {NTNoNG vepou

— 'Hrmog meploplopoc TG Aotk {NTtnong vepou

— Kat aA\ec avaloya tnv rtieptoxn (m.x. aAAoU armo motapo HE VTALOOTAGCLO)
— EKouyxpoviopog SIKTuwv

— Avutopartiopol

— AMayn tpomnou apdeuonc

— AMNayn KaAALEpYELWV



Napddeyua texvikic AVeNE ue NES ERUTTWEELS YL To ePUBEA\ov
11.3 AIMNOAEZAMENES MrméMog, 2013

20ppova pe 6oa avantvxbnkav 1o npdTo TUAPA TOU Kepanaiov, n kara-
OKeLN PEYAN®V PPAYUAT®V Td TeAsvtaia xpdvia 1eiver va peiwBei NOY®
HEIOVEKTNUATOV MOV NAPOLOIAZOLY KAl TOL YEYOVATOS OT1 OTIC QAVENTLYPE-
VEG XOPES 01 MALOVEKTIKEG BE0eIg TV notduiov cuotnEdtoy £xouv AN
alionomnBei.

Ta tefevtaia xpévia vndpxer tdon afionoinon tev NEYOUEV®V «OpEIVhY
HIKpOV tapievthpov» (Laghetti collinari) o1 onoior napovoidzovy HIKpOTEPA
nepipandovriofoyikd npofAnpara kar avagépovidal pe mv ovopaaoia Aipvo-
OeCapevég (Kanhavidng, 2008) (Ewova 11.3). Me tov 6po «Npvodefave-
végr gvvoolue pIKPOUG TAMIELTAPES, Ue xowpnTikoéTnta and 30.000 HEXPI
1.000.000 m® mepinov, nov Snpiovpyodvral Pe TNV KATACKELA aAvaxopd-
IOV O€ KOITES MIKPOV MNOTAP®OV N XEIPAppwv HE AMIO avayALQPO KAl MEPIKES

——

POPES EKTOG KOITOV HE TN O1apdp@mon KatdhAniou xdpou (e€wnotdpeg M-
pvodefapeveg). Ln Sebrepn nepintwon n 1pogodocia vepol yivetar pe Ka-
tdAAnAa £épya vépohnypiag Kar petagopds tov vepol pe npooaymyod S16d-
puya N KAL101éd ayeyd avdhoya pe 1ig e181kEG oLVONKES Tov £pyou. To ve-
po mov anobnkedetal 0°avTés npogpxetal oLVNOWS and XEPAPPOLS A MNYEC
Ka1 xpnoipornoilgital yia apdeutikolg N udpevTIKOVE oKonovg.
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01 h1pv068§apevsg bev tonoberobviar oe Ko1AGBeg dmov péer peydho |
vbatdppevpa N oe neploxég pe éviovo avayivgo. Kataokevdzovia os ka-
1aAAnAeg B&oeig and Tonoypa@ikn Anoyn e TNV KATAGKELH AVAXGOUATOS
KATdAAnAoL GYPoug Kal Ue EKOKAPES OTA MPavh Tou vnoéhoimov xbdpov. H
0TeyavoInIa twvV YEMAOVIKQV gXNUAtiop®v 8ev eival anapaitntn dAéye 1ng
Xpnong greyavonontukov peufpavov. Kpitnpio yia tn Siaudpeeon tou
KOOTOULS €KTOC TNG OTEYavoINIAS TV OXNUATIOHOV, sival Kal n ORANPOIN-
Ta 1oL €0AEPOLS KAl N €VKOAIA EKOKAPAG.

H tpopobdocia tov e€onotduov de€apsvodv yivetar pe thv KGIQOKSUﬁh

(PPAYHATOS EKIPOMNG OINV Koitn tou xeipdppouv tpo@odociag ka1 embihKe-
Al n npooayeoyn g acikng anoppong Kar 6xi NANHUUPIKOV arnoppomvy.

ALUVOSEEQLEVEC: NTILO EPYO UE LLETPLEC CUVETIELEG,
LLLKPOTEPO APXLKO KOOTOC, AAAQL...

HLEYAAUTEPO KOOTOC aVA KUPBLKO




Emx. 11.3: Ampvobelapevii og Aopdbes avayAvgo.



E€wmotapia Alpvodetapevn
ULKPEC TLEPLPBAANOVTIKEG EMUMTWOELG \N SlakoTn)
NG PON¢ Tou USATOPENATOC



Evel\aikeukée meploplopod Tne Uenonce

AvtioTtabuloTikol Kavoveg
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Do nothing eveNAGUKTUKN)

* H onuepPLVN KATAOTAON WC EXEL...

* Oa TIPEMEL va £XEL YO UNAN CELPA KATATAENC
KOLL TTOVTWG VA pnv ertitAexOed.

* ‘Evog TpOTOC va eAexBel mpoxeLpa TO
Stapopdoupevo cuotnua AnPnc anodaonc.



Mn cupBatwkéc ueboboy VPENWPES TRYVES

2€ MEPLMTWOELG USATIKOU EAAELMOTOC:

Xpion Un OUMBATIKWY TNYWV Ko
TIPOAKTLKWV:
B YoaApupeg nnyEg
B AdaAdatwon
B AvaKTnHEVNG TTOLOTNTOG VEPQL
B EAAelppoTikig n YroBaOuiopévng
noiotntag apdevon

H vdaApvpn nnyn tou AApupol keital 10
km Sutikd amd to HpdkAeio o€ UYPOMETPO
4m oe andotacn 1 Km anoé tn 6dAacoa .

B MMeplodikotnta otnv nototnta.
B Noapoxn: 4m3/s €éwg 70-80 m3/s
B Meéoseg etrioleg moootnteg: 250x10° m3




MetaBoAn mapoxnc LECO OTO £TOC

Q(m3/s) =f(t)

[ omas)|

Meta oA moLOTNTAC OTO £T0C

6000
5000
4000
3000
2000

1000

-1000 -

—&—Cl (mg/l)

—e— Hardness(mg/l
CaCO03)

6ykog vepou (MmA3)

MéEon pnviaia apoxn

212 10° m3 w¢ mooLuo yla To
£€1o¢ 1999 — 2000
(000 TEpLITOU OL AVAYKEC
UOpeuonc tou HpakAeiou...)

aAla oe peak, texvikn SuokoAia,
KALOELC KATT.



Kptenpe

E€apTtwvTal amo Toug oTOXoug

KputripLa k6otoug, Ttpocoxn oTN XPOVLKN Baon, arno noMouq
Staywpilovtol ta KOOTN o€ Eexwptota KpLtpla (ko OxL evomoinon Ue
Bdaon tn daxpovikn ala Tou xprpnatoc)

EVOAAOKTIKQ, Kpl'tnplo KOOTOUC ava KUBLKo HETPO vepo TIOU EVOWMATWVEL
avantu&aka KpLtrpla (snousqu EUTIEPLEXETAL KOL EVA OPEAOC)
TPOKPLVEL OUWC PeyaAa Epya

KOWWVLIKEC ETUMTWOELG (TT.X. a0 KATAKALON HLAC EKTOONC)

NeptBaAovTikeC eTmTwOoEelC (ppaypa amoteAet pio pn A mapepBaon
oTO TEPLBAAAOV), WOTOOO EVOEXETAL VO EXEL KOl OETIKEC ETUTTWOELC

OdEAn: Y. mpooTacio amno MAnpuUpa
KpLtrpla TeXVIKAC EPLKTOTNTOC
Kpttipla rototntag vepou (oAl onpavtika yia apdsuon)



Kpiruen) Tne ped@odov xdoTouve
QMOTEAECURTUCOTNTEC

e Katatelvel otnv emthoyn HEYOAWV USPAUALKWVY
£pYywV TIOU TTOAAEC PpopeC Oev elval PpLALKA
npoc¢ to rieptBarlov (Aulong et al., 2009).

e Ae AapBavel apeca utoyPn TG KOWWVLKEC,
NEPLBAAANOVTLKEC KOl LOLAITEPEC TEXVLKEC

* ASUvatn n SlakpLon OUOLWV EVAAAAKTLKWVY
(TT.X. NTILAL ] EVTATLIKA XPOoN UTTOYELWV VEPWYV,
Spiliotis, 2012).
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Evvola Twv ¢aocswv aflomoinong tTwv LOATIKWY TIOPWV MULOC
AEkAvVNG amopponc kKot Oelktng KataAAnAoTNTAC MLOC
EVOANOKTLKNG

Daoncg aélomoinonc: Ektoc tng meplPardoviiknc diaotaong
EVOWUOTWVOUV Kol TNV EPLKTOTNTO

N.x. Apalatwon Ba npemel va eritheyel mpwbuotepa amo tnv
avamntuén Alpvodetapeving oto otadio | ?

@dadon
QVATTTUENG
pLag
AEKAVNC
amopPong
KOlL TO
KpLtplo
KOOTOUC
QTOTEAECH
QTIKOTNTOLC




Koteple: / ootk afeAoynen

[MepBAANOVTLKEC ETUTTWOELC
KOWWVLKEC ETUMTWOELC

AELOAOYNON TOLOTLKA OTTO TO £Vl WE TO TPla N
QIO TO EVOL EWC TO TIEVTE 1) ATIO TO £V WG TO
gvvLd, avaloya amo tn duvatotnta BaBuwtnc
aéloAoynonc

EvaAlaktika, acadeic aplBuol



Kotz piey/Aeixtes

* [MoAAEC popEC avTl pLlac cUVOEeTNC amotinnong
TWV KPLTNpilwv Xpnoluomoleitat pia tdlotnta,
N €0tTw pla aAyeBpikn npaén (ouvnBwc arAn)
HETAEL SlopOpwWV LOLOTATWV TTOU
xapoktnpilouvv to kpttnpto. Etol, pe eubuvn
TOU aVOAUTH KOl YL Eva GUCLKO-TEXVLKO
nPoBAnua xpnotpormolovuvtal SEIKTEC yLa TNV
QIoTiMNON TOoU KpLtnplov.



Erudaveraks vepds Kotejpie 0peleyukic avarmtuéng répov

Ko REPYBENAOVTUKO KOITHELO
Tsakiris and Spilietis, 2011

Kpttipto opOoAoyLknc
avamntuéng, ocuvaptnon
Tou Supply/MAR

OyxL otaBepn povotovia
AplOuntikn a€loAdynon

i

a5
Nmeavionlees milized surfece water potendial

25 035 058 &y 075
Dhimensionlerr wilied ongiace walksr polo i

MepLBaiAovtiko
KPLTPLO, oUVAPTNON
Tou Supply/MAR
2taBepn povotovia

Ouwc...
Mototkn aéloAdynon

Fig.4 g The membership function of the rational water respurces development criterion for projecis
of surface water exploitation. b The linguistic values of satisfaction of the environmental criterion of

surface water exploitation



Yroyewa vepd: Kpwenpwe ep@oloyukie
QVéTTTUENE IOPOU Kalt IEPYBENAOVTUKO

"1 xpuTipio
-------- ; Tsakiris and Spiliotis, 2011
1 | |
L35 .65 I I35
Dimensionlers wilized groundwater potential
b
Niyo avotnpo to
nteptBaAdovtiko
Kpttnpto, aAia n
Evrovn
dlakuuavon tne
otavunc twv
i [ 5 &5 75 I I35 uno VEI.(UV Vgpwv
Dimensionless whilized groundwater potential KaAO glvol va
Fig. 5 0 The membership function of the rational water resources development criterion for projects a]'[OCPEU VETal.

of exploitation of groundwater. b The lnguistic values of satisfaction of the environmental criterion
of surface water exploitation (BerbEI)



(. Tsakiris, M. Spiliotis
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Project Viability

QpLuotnta pyou
Kowwvikn amodoxn

Yridpxovoa texvoyvwola / epmelpia oo 1o
TIPOCWTILKO

2 UVUTTOAOYLOUOC TOTILKWV SUOKOALWV



AEIKTHZ BIQZIMOTHTAZ

* Mrmopel va xpnotuornotnBetl omouv v UTTAPYXEL TIOLOTLKO
NMPOBANUA yLo TNV AmoTipnon Tou KpLtnpiou Blwolpotntac.

* |, AOyOG METAEY TWV LECWV ETNOLWV TTOCOTHTWV VEPOU TOU
dEV XpNOLLOTIOLOUVTOL TIPOC TLLLEC ETAOLEC TTOOOTNTEC VEPOU
(MAR)

e XopnAEC TIHEC: LPNAR XPriON TOU UTIAPXOVTOC LSATIKOU
duvaputkou. 2e umtepBaillovoa {ntnon N Enpaocia avtd T
cvotnuata eivat wblaitepa evaiodnta.

' . «VEPO TouL b¢
Y->'§

XPNOLUOTIOLEL
Tow»

XOUNAEC TIMEG, CUOTAUATO LLE LEYAAN
gvalocOnoia , SuokoAia eUpeonc Avong
LE TouC uTtapyovteg Y.MN/

 KatwdAl: 40%




Meoawpa KPRTHE, TepASeLyue:
Aewbubpleac (amd Kpuwwtweakn AvVOR

Surh\wuereukn)



H pexpt onuepa noAttikni tng Nepidepetac KpAtng, aAAd Ko Yevikotepa n €0vikn
TIOALTIKA, ATV N avénon tng mpoodopdc VEPOU E€ITE UE TNV EKUETAAAELON TWV
UTTOYELWV VEPWV (VEWTPNOELC), ELTE LE TNV KATAOKEUN TAMLEUTPWV.

H roAwtikn) auth yla tnv mepoxn epappoletal pe oevaplo KaAuPng tng {NTnong

YAMEPA EMISWKOUEVO, TOcO amod tnv odnyia 2000/60/EK 600 kalL amd tnv
opBoloywkry Olaxeiplon tou vepou, eivat mapAAAnAa pe TNV avénon 1INg
nPoodopaAG ToU VEPOU, N TMOALTKN va cupmeptAaBel tn Staxeipion tng {ntnong,
TNV TPOOTACIO TWV OLKOCUCTNUATWY KoL OAO QUTA UTIO TO TPIoHO TWV
ETUMTWOEWVY TWV AVOALEVOUEVWV KALLOTLKWY aAAQYWV.

H mapouoa epyacia uloB£TNOE TNV TIOALTIKA aUTA Kol PEAETNOE TN Slaxeiplon
Twv vepwv TNG Meoapac cupmepl\appfavovtac tnv mpoodpopd vVePOUL, TN
Slaxelplon tng {NTNong, TNV MpPooTacia TwV OLKOCUOTNHATWY Kol udpodopewy,
TLC OLKOVOULKEC ETILMTTWOELC OTNV TOTILKN OolKovopio o dUo XpovikoU¢ opll{ovteg
2021 kot 2051 kaBwc KoL TIG AVOLEVOUEVEC ETIMTWOELS TWV KALULOTIKWY aAAOywV
to 2051.



AIAAIKAZIA AHWHZ AMTODAZH: & EQAPMOTH ZTHN MEPINTQXH MEAETHZ

EmiAéxOnke neBAd0¢ moAukpLtnplakng avaAuvone-
NoAukpltnplakn pEBodog Vikor

H moAukpttnplakni nEbodog, n omoia epapproobnke otnv nopovca HEAETN,
nepthapBavet ta akoAovBa técogpa Pripata:

v'uia opdda eVOANAKTIKWY AVCEWVY,

v'uia opdda kpretnpiwv aloAdynong,

v'uia opdda moAukprenplaknc afloAdynonc Twv eVOANOKTIKWY (Babpolc
KatAtaéng mou POKUTITOUV OTav KABe evaAAaktiki aéloAoynBetl otn Baon
KABOe kpLtnpiov)

v'APn anodaonc : BeAtiotonoinon a&toAdynonc Twv eVOANAKTLKWVY YL TNV

TEALKN €rAoyn TwV AVCEWV.



Ouada EvaAAaktikwv Avcewv (.M. Vikor)

H dtapopdpwon tTwv eVaANOKTIKWY Tpaypatonoidnke Aappavovtac urt’ oy:
* TNV UPLOTAUEVN KATAOTOON,

*TLG tpoTAcELS TwV Popewv dLaxeiplong udatwy,

*TLC TIPOTACELG LEAETWV Kal IvoTLToUTWV.

OL eVOANOKTIKEC AUTEC avadEpovtal oto dirmolo tou ooluyiou mpoodopac-
{nAtnong vepou, ou entdpEpouv tnv opBoAoyikotepn Slaxeiplon vdaATIKWV
NMOPwWV KABwC KoL TNV MEPLPAAAOVTIKN ATIOKATACTACN TWV USATIKWVY
CUOCTNMATWY KoL TWV EEQPTWLEVWY OLKOGUOTNUATWV.

ErtumA€ov ol 16lec udatikeg dpaoelg, adopouv eVOANAKTIKEG yLa ta €tn 2021
(udLotapevn) kat 2051, kaBwc amoteAoUV SLaPOPETIKEC EVAANAKTLKEC.

Entiong toviletal O0tL N atvaAuon mou npaypoatonolitnke avadEpetal yla 1o
oUVOAO TNG TEPLOXN G LEAETNG, OTIWC OLUTN TIPOCEYYLOTNKE AVOAUTLKOTEPQ,
OTOUC ETILLEPOUC UOpOPOpPELS, oTa TIpoNnyoUpeVa KedAAalLa.



‘ Ouada EvaAAaktikwv Avcewv (.M. Vikor)

X;..: Meiwon t™ng apdeutikng {Rtnong

H evaAAQKTIKI) QUTH a@OpPa TOV TTEPIOPIOUO TNG APOEUTIKNC {NTNONS VEPOU, N
oTToia UTTOPEI va TTPOEABEI atTd TN diaxeipion TNG NTNoNG TNV TTEQITITWON TWV
eENlWV. 20upwva Pe TNV avaAuon TTou TTpaypatotroindnke, n {Rrnon
uttoAoyioBnke pe Baon ouvteAeoTwy TNG AieUBuvong YOArwyv. TNV TTEQITTTWON
TWV EAILOV O OUVTEAEOTNC eKTIUNBNKE o€ 280 M3/0T0., OUWC PEAETN TOU
Meooyeiakou Aypovouikou lvaTitouto Xaviwv (MAIX) uttoAdyioav OTi n BEATIOTN
apdeuon HE TNV eQapuoyn KATAAANAwY neBOdwvV (Gpdeuan PE OTAYOVEQ)
avépxetal o€ 190 m3/oTp eAlwv (MtrepTdkn Ka, 2000).

270 BETIKA TNG OTAYdNV APdEUONG CUYKATAAEYOVTAI OTI £XEI XOUNAEC TTIECEIC,
TTOTI(OUE OCUVEXOMEVA O€ EVA NEPOC, EXEI HEIWMUEVEC AVAYKEC ECATUICODIATTVONG
KaBw¢ Kal KaAUTepn amrédoon.

ETTopévwg, n peiwon TS {NTnong Twv eAlwv Kata 20% Bewpeital Eva oevaplo
PEAAIOTIKO KQI UTTOPEI va eQpapuooBei aueoa, Je TNV avaAnyn KAataAANAwv
METPWV OIAXEIPIONG VEPOU KAl EVNUEPWONG KAAAIEPYNTWV.



Ouada EvaAAaktikwv Avcewv (.M. Vikor)

X, : AvadiapBpwon KaAAIEPYEIWV PE KAOAAIEPYEIEG TTEPIOCTOTEPO

udpoRopeg
(UTraiBpla KNTTEUTIKA avTi EAIEG)

X, 31 AvadiapBpwon kaAAigepyeiwV PE KAOAAIEPYEIEG AIYOTEPO

udpoRopeg
(eA1€g avTi UTTAiIOPIO KNTTEUTIKA).

X, ,: AUgnon TnG EKTaong Apdeuong OAWV TwV KaAAIEpYEIwY KaTA 20%

X, :: ANayn Xpong vEPOU aTTO APBEUTIKN OE TOUPIOTIKNA



‘ Ouada EvaAAlaktikwv Avoswv (MN.M. Vikor)

X, ¢: Nertoupyia ppdyparog MAakiwtiooog

To @paypa £xel KATAOKEUAOOEI, OUWGS N KATAOKEUN TwV OIKTUWYV dIaVOUNAG
apdEUTIKOU VEPOU €ival UTTO Kataokeun. Me Tnv oAoKARpPwON KATAOKEUNG TWV
SIKTUWV Ba udaToTrpopunBevel TNV TTEPIOX MEAETNG HE 6 Mm?3

Qwrto: kataokeur OpAaypoTOC
__NAokwtiooag

-

To K6OTOC KATAOKEUNC avépxeTal o€ 2,5%106. €

H oAokAfpwaon Tou €pyou
(kaTaokeur] OIKTUWYV Kal
TTANPWON TAUIEUTAPA) EKTIMATAI
o€ 3 €Tn

To ouvoAIKO kEpDOC TTou Ba
TTPOKUWEI ATTO TNV Apdeuon Twv AT MG e
N GPSEUBHEVWV KAANIEPYEIWV ANt Y
NG TrEPIoXNS (ApTTéNQ, " o :
EAEC) eival 2,8 * 10°€

Lo e



‘ Ouada EvaAAaktikwv Avocewv (M.M. Vikor)

X, -: Karaokeur @paypatog Kai EKTpotr) MAaTU TToTapou-
EMTTAOUTIONOG PpayHaTog PavepwpEvng Kal udpopopéa Moipwyv

2UPQWVA ME TNV TEXVIKA MEAETN TOU €pyou Kal TNV TTEPIBAAAOVTIKA TOU
adel0doTnon, TTPoBAETTETAI N HeTaPopd 17,9 Mm3 (aywyocg diay. 1200 mm) oTo
epayua Pavepwuévng Kal EUTTAOUTIONO TNG Aekavng duTikAc Meoapdc- Moipwy,
yia TV €vioxuaon Tou eAAEIguaTikoU udaTikou looluyiou TnG. H tTpoTteivouevn
ToooTNTA TWV 17,9 MmM?® TTou Ba peTapepBei ot Mecapd KaTavéUETAl APXIKA O
10 Mm?3 yia euttAOUTIONO TOou @paypatoc Pavepwuévne kal 7,9 Mms3 yia Tov
TEXVNTO EMTTAOUTIONO TOU UdPOYEWAOYIKOU cuoTipaTog TS Meoapac- Moipwv.

.V epaxaps : . ' ~
To KOOTOG KATAOKEUNG AVEPXETAI e
o€ 46* 10°€

To KEPOOC QMO TA TIAPATIAVW
agopolv Taa 10 Mm3 Trou Oa
apdeuoel  eNIEC  OTNV  TTEPIOXN ’
Molpwv kol TUPTTOKIOU €KTIUATOI O€ | g “
5,4 * 106€ DT .




‘ Ouada EvaAAlaktikwv Avoswv (MN.M. Vikor)

X, 5: Epappoyn OAokAnpwpévo dikTuo TnAeeAéyxou, TnAeXeIpIopOU Kal
TnAEpETPNONG APOEUTIKWYV TTAPOX WYV

To OikTuo autd Ba c€ivar oculeuyhévo PE avTAlIOOTACIA, ME
ouoTnua METPNONG TNG OATTAVWMEVNG NAEKTPIKAG EVEPYEIAC,
Kal JE OIKTUO AYPOMNETEWPOAOYIKWY 2TABUWV.

Ta ouoTAuaTa Qutd TIPOOEPEPOUV MEYAAN €COIKOvVOUNON,
mavw amo 40%, 1600 TOU VEPOU, 00O Kal TNG NAEKTPIKAG
evépyelag (dedopéva atrd tov TOEB 'Hpag — KoupTtakiou).

Me Tnv olokAnpwaon eykaraotaong Ttou
OATTT Oa e¢oikovounBei TTooOTNTA VEPOU S N e

warsodéc | Tomoe cxrtheony |

NG 18¢NC TWV 7,8 MM3 e

Do Crardhupry

M ER B WY TTEALOT
Toviadyavo
* Hesdon

To KOOTOG KATOOKEUNG QVEPXETAlI OE 21 * S v

e [E] meexg

106 € (eKTIUNON ME OUYKPITIKA OTOIXEIQ s

Tysredaonty; Sdpernat

WAon ova e pat >E
Tou TOEB 'Hpag) e s —

Emndioy oo $opd ot




‘ Kpttipla A€loAdynonc EvaAAaktikwv AUcswv (.M. Vikor)

Ta kpttipla pe Baon ta onola a&loAoynOnkav oL eVOAAAKTIKEG €lval Ta €EAC:
a) To KOOTOG KATALOKEUNG TWV UTIOSOUWV

B) To TOTILKO KOLVWVLKO-OLKOVOULKO KPLTHPLO

y) H wplpuotnta tou €pyou

8) H mapaywyn vepou (cupmeptAapuBavovtac EMUMTWOELS KALLOTIKWY aAAOYWV
2051)

g) H e€owkovopunon vepou

oT) To mepParAoviiko KpLtrpLo (cUpdwWva PE TIC EVPWTIAIKESC 0dNyleC)

{) To KOOTOG KATAOKEUNG ava M3 Ttapaywyng vepou.



MeAvkpwenpewkn welodoc VIKOR



MEG®OAOs VIKOR

* Alevpuvon tou cupuBLBacTtikou
MPOYPALHATIOMOU =S StadLkooiao —KovovaoLe
N¢ mAsloPndioc — amootaon amo oeatn
AUon

QVTLOTOOULOTIKN AELTOUpYia




ME®OAOs VIKOR

* R Sladkaoio —kavovoc oeBaopou TnC
ueopnodiag

Meploootepo
LOOPPOTIEC
AUOELC

fi = fij
e

, i=1,...,m~

R; = m?x Wj

MeyaAwveL TV amootaon amno tnv Weatni Avon

QKON KOL OV LOVO €Val KPLTHPLO EXEL KAKN)
enidoon



2UvBOeon Twv dUO LETPWV

e JUvBeon S kaL R

~ 'Si—'s*Hl' JRi-R .
QL—VS__S* 'VR__R*, L=1,....m
St = miinSi, ST = miaxSi
R* = minR;, R™ = maxR;

L L

Kavovikomotlnpevn amootaon amno

Loeatry AUon -eAdxLoto




ErtA€yetal n AUonN LLE TO UKPOTEPO S Kall
ETUTAEOV

2uvenkn C1 (ZuykpiTiko nAsovekTnua):

Q(A")—Q(A") = DQ
onou A” eival N auEowc enoPevn KAAUTEPN evaAAakTIK oTnv Q-AioTa Kal

1
be=5o

2uvenkn C2 (EvordbBeia): H evalakTikn A’ gival n kaAuTepn (minimum) wg
npoc¢ S r/kai R.

http://academics.epu.ntua.gr/LinkClick.aspx?fil

eticket=22KgwtC6fXc%3D&tabid=939&mid=23
76



YuvnoOnc mpoogyylon: EMAEyw povo pio
EVOAAQKTLKA:
Tnv 1o KataAAnAn pe faon tnv

aéloAoynon pe moAAammAa kpttnpLa (Ko
o€ Karmolec pebodouc e SLuepelc
ouykploelg mt.X. Promethee Il)




TpwToThTe: Ot ENEaeia- TARWLYEEL



Awakwvduvevon, R

* {R}={H}x{V} n{R}={H}x{V}x{C}

* H: kivduvoc, miBavotnta ....aAAAlEL UE
KALLOTIKA Aoy

e V 1pwtotnta, HeTaParAopevo peyeboc
xapoktnpilel to cvotnua Y.M.

* C kootoc, n aAo peyeboc pe Baon Tug
XP.HLovVAadEC



TpwtoTNTA

géaptatal amo to cvotnua, urtodoun aAAd Ko

ATtO TIC 0LKOAOBOUEVEC TTOALTLKEC

TpwTOoTNTA — MEYyEBOC PaIVOPEVOU

2010

Toakipnc,



ZUVLOTWOELC TPWTOTNTOG

EXPOSURE mmmm)  H dpuon kat o Babuog omou éva cvotnpa
‘EKOEZH QVTIHLETWTILOE TIEPLBAAAOVTLKA (TT.X. TANUMUPEC)
{ntota (LoTopLkn eUeMIpia)
(Marshall et al., 2010, Jun et al., 2013).

SENSITIVITY mmmm)  BabBuog mou to cvotnpa BAATTETOL OO SLATAPAXES
EYAZOHZIA (Weis et al., 2016).

ADAPTIVE ) H tkavotnta evOG GUCTUOTOC VO TTPOCAPHUOTETOL

CAPACITY oTov GUOLKO KivOUVO Kall val ETTEKTELVEL TO EVPOC
NMPOZAPMOZTIK HeTOBANTOTNTAC LE TO OTOLO HIMOopEL va
'H IKANOTHTA avtipetwniosl(Jun et al., 2013).

MoAuKpLTNPLOK oUVOEON SELKTWV N AKOUN

Kol TaElvOpNon o€ Katnyopt




Proxy variables/ evdelkTikEC LETOPBANTEG

Proxy variables (indexes), xprion 6elktwv yla va teplypadouv Ta TpLa PeyaAa kpLtipla (Jun et
al., 2013).

AuTtot ol 6elkteC amAouoTeVOUV A ATTAQ AVATIAPLOTOUV EVal APLOUO OO ONUOVTIKEC LOLOTNTEC
TIaPA Uio LOOPPOTINUEVN ATTOTINON TOU OAOU CUCTAMATOC (Seager, 2001).

Table 1. Description of proxy variables (modified by Jun et al.,2013).

Vulnerability Criterion Criterion description
components
. . C1 Areas with elevation < 100 m
Skouliakris et al., .
2 Settlements located in areas
2020 with elevation < 100 m
C3 Flooded areas for T=50 years
Sensitivity Population density
Cca 5
(persons/km?)
C5 Total population
Multiple C6 Regional average slope (°)
relation among c7 Percentage of road area (%)
these three C8 Financial independence (%)
components \ Number of civil servants per
(Weis et al., 2014) Adaptive C9 population (persons/103
capacity people)
Number of civil servants related
C10
to water
c11 Daily maximum precipitation
(mm)
5-day maximum rainfall (mm/5
Exposure C12 days)
C13 Surface runoff (mm/day)




[MeAvkpLEnEWIKN CEAOYNGEN Kot 01
Programming

Aev eTUAEYW HOVO piat AAQ TLOAAEG
EVAAAQKTIKEC

Mpwto Pripa: NMoAuvkpLtnplokn avaiuvon

AeUTtepo Bpa: TeAkn ermiAoyn eVAAAAKTIKWV.
Me Baon to 0-1 tpoypaLLULATIOUO.

[IpoooYN OTOUC TIEPLOPLOUOUC apoLfaiou
QTIOKAELOMOU.



e 0-1 programming yLa TNV €rthoyrn Twv eVAAAAKTIKWVY

e Avuvatotnta dtapBpwong tng Avong ya SLadopETIKOUC

0-1 TPOYPAUNATIONOG

Avtipetwriion Aswpudpiog
MoAukpltnplokn aéloAoynon

lav o, emAieyOel N
0 ava, dev emAeybel max{z f(a) Xi}
=1

XPOVLKOUC 0pilOVTEC
AUon apBpwtn Kol EVEAKTN 0 AAAAYEC

MNeploplopot
apolBatiouv
QUITOKAELOLOU

> X <1
i(r)



YOatikEC HpAoeLC KOl EVAAAAKTLKEC

Mia onpoavtiki dlteukpivnon €lvat, OTL yLa TNV epappoyn tne
neBodou npolmotiBetal n dnuiovpyia KATAAANAWY
EVOAAQKTIKWV.

H evoAAQKTLK €LvaL PO 1) TIEPLOCOTEPEC LOATIKEC SPACELC TTOU
Ba mpeEMeL va amoTtipnBouv pe vav KoBoALKO TPOTIO yLa TV
0pBOOAOYLKN EKTLUNON TWV OLKOVOULKWY OAAQ KOLL TWV
NEPLBAAAOVTILKWY, KOWVWVIKWVY KOl TEXVLKWYV ETILIMTTWOEWV (TT.X.
ocUOTNUO TALLEUTHPWYV OE piot AekAvn amopponc).

Aev pmopel va erttheyolv SU0 N MEPLOCOTEPEC EVOANAKTIKEG
TIOU TIEPLEXOUV TauTOXpOova Hia vdatiki dpaon

16wt udatik dpadon o AAAO XpoVvIko opilovta amoTeAEd
SlapopeTIki EVAANOKTLKN




EUpog edappoyng tng
TPOTOTIOLNUEVNC HEBOSOU:

v

TPOLBAALATO AVTLUETWT
™ Aswpudpiog

HULKPOU €WC HOKPOU
XPOVIKoU opilovta,

min(1.2X, +1.2X, +0.36 X +0.36 X,. +0.8X,)

L.T.

X, +X.<1& X, +X,<1

1,100,00 + 400,000 + 600,000 X, + 1,200,000, +450,000X - +300,000X . +1,000,000X , > 2,200,000 (2021)
1,100,00 + 400,000+ 600,000 X , + 1,200,000 X, +450,000X - +300,000X . +1,000,000X, < 2,900,000 (2031 +10%

OE TIEPLOPLOUEVNG EKTOLONG (15)

VS ATIKO cCUOTNHA XWPLC
LEYAAEC TEPUTAOKOTNTEC

KOl LLE TIEPLOPLOLEVOUC

USATIKOUG KOl OLKOVOULKOUG -
TTOPOUC, OTIWG cUMBaivel ‘
OTNV VNOLWTLKA TIEPLOXT TOU

Alyaiou.

Memorandum of Notations

______ Possible future pipeline
infrastructure

existing pipeline infrastructure

reservoir

existing
reservoir

node of urban consumption

existing
pond (stream-off reservoir)

node of tourism consumption

a
[ ]
]
|:}| desalination system
ol
(]
O

facilities for potable water,
tank etc.

urban + tourism stream-off reservoir

groundwater abstraction

52



TUVAPTNON NENCYLOT)TAC
(kared: AM\OUE GUVEPTHENH CELWV)

Onoltacdnmote aAAoc tpomoc ocuvBeonc
OUVOPTACEWV OTOXOU N KpLTtnpilwv

Epapuoyn oe dakplta mpoPAnpoata n
npofBAnuata BeAtiotonoinong

Avti MOAAQ KpLTAPLO, £VA CUVOETLKO KPLTHPLO
2TOXOC: ZUVOLVETLKNA Auon

AuvatoTnto EVOWUATWOoNC TNC apfefatotntoc
‘EAeyxoc va n Auon elval pn KOTwTtePN



MeBobdol umtepoxnc

* Awuepnc ouykploelg, katwdAl adlagdoplac, dSikalwpa otnv
apvNoLKUpLa

* J€ avrieeon LLE TNV TTOAU KpltanaKr'] Gswp'ta XPNOLLOTNTAG,
OTOXO0G TNG Gewplaq TWV OXECEWV UTTEPOXNC OeV glval n
QVATITUEN HLOC CUVAPTNONG Baeuo)\ovnonq TwvV
EVOAANQKTIKWV 5pOLOTr]pLOTI‘]TwV OTwCE N ouvaptnor] aélwv,
aAAd n mpaypatonoinon SIMEPWY CUYKPLOEWV HETAED TWV
EVOANQKTIKWY. BaoLko KUTTApO NG LeBOSoU armoteAel n
LLovoKpLTnplakn cuykpton, 6nAadn n dtpepnc ocuykpLlon Twv
eVOAANQKTIKWV yLa KABe kpLtpLo Eexwplota. Ot
eVOOKPLTNPLOKEC TIPOTLUNOELC TOu amodacilovia
avTavoKAwWVTaL TNV Aoy KATAAANAWY KATwdALwY,
OTIWC TOU KatwdALloU mpotipunong, tooduvapiog Kol
apvnolkuplac.



FeANUKT) GO ket AUEPURAVUKD)
ONONG T TEONNATAG KPLTHPLe!

* ALEPLKAVLKN OXOAR, Epdaon otn
BeAtloTtomolnNoN Kol 0TNV MPOCAPUOCTLKOTNTO

* [aAAwKn oxoAn umo tov Roy, SLuEpELC
OUVKPLOELC, Epdacn oTLC SLUEPELS CUYKPLOELC
KOlL O LOOPPOTIEC AUCELC (ME TN Xprion Tou
KOVOvVOL TG apvNOLKUPLOC). ZNHOVTLKN
nadnuoatikn Bspeliwon, xprion tTng acadouc
AOVLKNC KoL CUVOAWV,



Nohvxprenpiaxés pébodot ue Suyuepelic ovyxploeis ko pe acadh Aoyu ka cdvoia

= AlpEPELC OUYKPLOELC EVOANOKTLKWV
|
s Otmessemeneeess @ AGLWUOTIKOG LOVOKPLTNPLOKOG OPLOHOG TWV
SLUEPWV OXECEWV

‘4 — 5 = OAKN) ocUvBeon pe Baon:

O Tou Kavova tng MAsloPndiag

> o TOUu Kavova ogBaopou otn

~~

ya
\\&8{ "“\ uelopndia &nAadn to Owkailwpa o€
| €va.  KpUIINPLO  va  OOKAOEL  TO

/,

Sikalwpa  TN¢  apvnolkuplag o€
XopnAn tou enidoon.

L L] )




Katw@Aia pe ykpl{eg TEPLOXEC

S: H npotaon“aSy™ onuaivel “a dev eival xelpotepo amno y™ (b).

IH &nAwon aly' onuaivel “a kat y" eival mepimou Looduvapec”.
M.x.umopet va umoBeoeqL aly" LoxveL otav aSy' kat y'S,a oupBaivet
TAUTOXPOVA.

S kal | acadeic oxeoelg (avkouv oto KAeLloto dtaotnua 0,1)

Kavovac tng mAsoPpndiag

cl(a,yr):jz”;wjuj(a,yr), Sw, =1

0 Yipy Yo yi(pattern)  yj+q) yiHpy ' a (basin)

Fig. 2 Indifference relation and the corresponding discordance measure in order to express the neutral
evaluation criterion of either the Demand Satisfaction or Reliability criterion.



pj—min{y;—aj,qj}’ p; —min aj—y},qj}

!

IUNFEVOURABLE INEUTRAL IFEVOURABLE

1 ® ’.

Ij(a,YE)=min{pi_min{y;_ai’ Pi) pj—min{{aj—y;, pj}}

>

0 1 a (basin)

Fig. 3 Prototypes (cycles) and fuzzy categorization in case of Water Demand Satisfaction criterion

Advantage: We can deal with

the grey regions between the
categories




Veto principle
(Respect of the minorities)

e Veto principle: (respect of minorities) For any criterionj, the
veto threshold with respect to S is a real-valued function v;
defined on A, such that, for any pair of alternatives a, b v, is
the maximal value of a score difference of type y" — g, that
could be compatible with the proposition aS y'. The veto is
characterized by the following condition (Tsakiris and Spiliotis,
2011):

V(ia,Y)e AxA Gje{l,....n}Yy —a>v=—(aSy")

* \Veto principle in case of indifference relation:
D, (a. yjr)zmax(DSj (a,y;"). Dy (yjr,a))

The discordance principle: avoid irrational compensation between the selected

categories. Any significant divergence from the prototype can not be covered by
compensation between the criteria.




YUvOeon TwV KPLTNPLOV YiX

SLUEPELC GUYKPLOEL

» KaOe katnyopia: xapaktnpiletal ano Eva UMocUVOoAo Y' tou
gunePLEXEL avadopac, mpwtotuna (Perny, 1998)

e Eva emopevo kplowo {NTnua eivat n KATOUOKEU R ULOLC OALKNAG
oX€oN¢ amoTipnong tng potaonc aly” ue Baon tn cupdwvia Ko
TNV apvnon tn¢ acupdwvioc. H mapakdatw npotaon Unopei va
BepeAMlwoel TNV OALKN OXEON:

 Mia npotaon aly” toOYUEL av Kal Lovo av n cuu@wvia (coalition)
TWV KPLTNPLlwV otnV nmpotaon aly” eival apKeta Loxupn ko Sev
UTTAPXEL ONUOVTLKN ocUUUaX( AOUU@WVIOC TWV KPLTNPIwV oTnV
rropanavw npotaon (Perny, 1998).0 mapoamnavw KAVOVOC UTOpPEL
va ekppaoBel amod tnv mopakatw Aoylkn eélowon:

I(a,yr)E(CI(a,yr)/\N (Dl(oc,yr))).



Aocadnc moAuvkprtnplakn tafvopnon tnc Aswpudpiog
0€ OAOKANPWHEVA USATIKA GUCTHHOTA

* Katnyoplomoinon tnc Aswpudpiac pe faon tnv

moAukpLtnpLakn Bewpla Ko TNV acadn AoyLKn).
e (¢ kpLtnpLa EMIAEXONKOV TO KPLTNPLO TNE LKOWOTIOLNGNG
NG (NTNOoNG, TNG AELOTLOTLOG, TNG BLWOLLLOTNTOG OO TNV

aélomolnon TwV USATIKWY TTOPWV. KAl TG USATIKNG
£PLKTOTNTOC
* [lpofAnpato HECOUL XPOVLKOU opilovta
* 0O6LKOC xaptnc avripetwritons Aewpudpiac
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A Fuzzy Multicriteria Categorization of Water Scarcity
in Complex Water Resources Systems

Mike Spiliets » Franses Sartind s,
Lo CGarrete

Eerewsd § Do 3003/
iy Sprnper Seenee Fu mmes ::h:htil:ll.-l

Allstrast Alfwoagh wotesr soarcity o eellandemiosd concapt, it is diffcul fo define it
preciseby and fanfemnorne, fo addmas fe walsr scarciny which eguines o corpbicated sedof
wier aoticns. In dis woek, wiith e aim do fice the complecity of waier wancity, we proposs
ke esmblishment of several calegonss in ondsr i charasienze fhe waler smwity. Thess
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ithee: oy Thhe wialer SoQrcily ¢ egnr PUNon v s B based on e ey binry ¢ ongar
il e e ot s ity evalhmatiom of the oriieria in e wroe ey and the: prodoype of
cach cmegory. This hirary companson over all orisria corgisn of e oo orlance and -
diseondance. principle The wse of fory oabysis sables w do expres the gey egim of the
IEROsCec e oy o estanee m e uines amed e proviniypees amd farfesrmore, inackievea
warabls gggwegunon of fee oo hieved Do menon oorpErkon bereesn e baaim and e
proaaypess. Eventally, e me of fhe veio Soesholds and discoadanee indices of e foey
aggeganon allveing oommperaamion, ar io be awoidad when oiiena are soonghy conflioting,
wihich i a wry wsefd pooperty in clssifieation profdars. The deseribed metoda ogy was

apphied 1o e Bive fiver basin, identifiing fee evisting panblra.
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Baowkn 16€a

o Awayvwon Aswpudpiac: mToANATTAEC KATNYOPLEC.
— Evtaon
— O8WKAC XAPTNG VLA TNV AVILLETWITLON TNG
* Mn — SLATETAYUEVEC KATNYOPLEC
* MoAukpLtnpLaKn POCEYyLON
* Kpuipua:
— Kavormoilnong tn¢ {Ntnong,
— Kavomoilnong tn¢ aélomiotiog,
— TNC BwopnotTnTOC Ao TNV aélomoinon Twv VSATIKWY TTOPWV Kol
— TNC LSATIKAC EPLKTOTNTOC

* Acadng MOAUKPLTNPELAKN TPOCEYYLON




Kataoksvalovtoc Tic

KOTYOPLEC...

* ELKOVIKEC AEKAVEC: TTEPLYPAPOUV TA TIPWTOTUTIO KAOE
KatnyopLog
— TpwTtd LSATLKA CUCTAMATA ELVAL QUTA OTIOU TO EAAELUMA Elval
UEYAAO CUYKPLWVOUEVO UE TN {NTnon vepoU
— Avaélomota vdatika cuoTnpata: xapnAn aflomotia otnv
napoxn vepou
— Mn Buwopa vdatika ouctnuata unapxem npood)opa Ttou
glval peyalitepn amo évo MAPaSEKTO OPLO TNG HEANG ETNOLAG
TOPOXNG
e [1.x. XapunAoc deiktng Biwoipotntacg, Staxeiplon tng
{NTnonc n €pya Hetadopac vepou N aflomoinong pn
ouBaTIKWV TTNYwWV veEPOU

e KpLtiplo epLKTOTNTAC VEPOU



YUvOeon TwV KPLTNPLOV YiX

SLUEPELC GUYKPLOEL

» KaOe katnyopia: xapoktnpiletat ano éva urtocUVoAo Y' mou
gunePLEXEL avadopac, mpwtotuna (Perny, 1998)

* Eva emopevo Kplolo {NTnNUa eival N KATOLOKEU R MLOC OALKAG
oX€oN¢ amoTipnong tng potaonc aly” ue Baon tn cupdwvia Ko
TNV apvnon tn¢ acupdwvioc. H mapakdatw npotaon Unopei va
BepeAMlwoel TNV OALKN OXEON:

 Mia npotaon aly” toOYUEL av Kal Lovo av n cuu@wvia (coalition)
TWV KPLTNPLlwV otnV nmpotaon aly” eival apKeta Loxupn ko Sev
UTTAPXEL ONUOVTLKN ocUUUaX( AOUU@WVIOC TWV KPLTNPIwV oTnV
rropanavw npotaon (Perny, 1998).0 mapoamnavw KAVOVOC UTOpPEL
va ekppaoBel amod tnv mopakatw Aoylkn eélowon:

1(a,y' )E(Cl(oc,yr)/\N (Dl(oc,yr))).
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Fig. 3 Prototypes (cycles) and fuzzy categorization in case of Water Demand Satisfaction criterion
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Table I Systems characterisation as a_function of index values.

Iy A Iy = I W
Probhlem Solution Problem Solution Probhlem Solution
Ir+ No 1(2) Bl 1 (4) Bl1-Cl
I # Ir- W Problem 1(3) A-Bl 1-3(5) A-B1-C2
It e+ 2 (6) D 1-2(8) Bl 1—2(10) Bl -Cl
B T - (T D 1-2(9) E2 1-2(11) Bi-Cl
Ix= L. T+ 2 (12) A-D 1-2(14) A A-Bl 1-2-3(16) | A—_B2-C2
Ins - 2 (13) A-D 1-2(15) | A-B2 1-2-3(17) | A-B3I-(C2
Io+ Lt 2 (18) Bl-D 1-2020) i Bi-Cl : L el
LW I - 2 (19) El-D 1-2(21) : Bi-Cl Bi-Cl
I Ls+ 2-3(24) A-Bl-D | 1-2-3(6) | A-B2-C2 _A-B3I-C2
I - 2-3 (28 A-Bl-D |1-2-3(27)| A-B3-C2 A-B3i-C2
Index values: #Apnfavourable = neutral + high - low

Problems: 1. Vulnerable: water scarcity may produce impun:ant damages. 2. Unreliable: low intensity
droughts may lead to water scarcity. 3. Excess of demand with respect to natural resources

A. Demand management
B. Regulation works: 1 local within-vear,
2 global within-vear, 3 global over-vear

Problem intensity:

Solution :

C. Water transfers: 1 internal, 2 external or complement.
resourtes (groundwater, desalination, etc.)
D. Nonistructural actions to mitigate impacts
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Veto principle



[TepimTtwon MeAetnc: Xvotnuoto
AEKOVWV ATTOPPO1G TOL ToTapov Ebro

Ebro river basin
. 85,000 km? 18,200 hm?/year
800,000 ha of wng“a‘ti‘QrLM ==
2,700,000 people &\
300 hydropower plants
2 nuclear power plants
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Three planning scenarig’s:
“Current scenario

1 Nela

2 Jerea

3 Omecillo

4Ega

5 Rudrén

6 Oca

7 Oroncillo

8 Tiron

9 Najerilla

10 Iregua

11 Leza

12 Cidacos

13 Arba

14 Alhama =~
15 Queiles
16 Huecha

17 Jalon




Table 2 Indices results for the water resources systems of the Case Study and the Fuzzy Categorization

Water Y s Ir lu Iy Fuzzy Solution
g;:g:}:c(e;) Mm® | % % % % | C(oy) Di(a,y) I(a,y) Category (r)
1. Nela 526.7 98 96 98 - 1.000 0.000 1.000 1
2. Jerea 127.8 | 100 100 100 - 1.000 0.000 1.000 1
3. Omecillo 139.6 95 71 97 2 1.000 0.000 1.000 7
4. Ega 492.5 85 57 93 0 1.000 0.000 1.000 21
5. Rudron 1126 | 100 100 100 - 1.000 0.000 1.000 1
6. Oca 155.2 97 81 98 - 1.000 0.000 1.000 1
7. Oroncillo 19.4 88 84 84 - 0.865 0.000 0.865 2
8. Tiron 286.1 93 64 87 0 0.925 0.000 0.925 19
9. Najerilla 402.4 93 89 83 - 1.000 0.000 1.000 1
10. Iregua 209.6 98 37 53 0 1.000 0.000 1.000 19
11. Leza 71.8 84 54 89 0 1.000 0.000 1.000 21
12. Cidacos 85.2

13. Arba 172.8 0.931 0.000 0.931

14. Alhama 134.8

15. Queiles 57.6

16. Huecha 22.8

17. Jalon 551.3 90 37 39 52 0.876 0.000 0.876 18
Problem intensity None Medium _




Table I Systems characterisation as a_function of index values.

Iy An Is= I W
Probhlem Solution Problem Solution Probhlem Solution
Ir+ No 1(2) Bl 1 (4) Bl1-Cl
I # Ir- W Problem 1(3) A-Bl 1-3(5) A-B1-C2
It e+ 2 (6) D 1-2(8) Bl 1—2(10) Bl -Cl
B T - (T D 1-2(9) E2 1-2(11) Bi_Cl
Ix= L. I+ 2 (12) A-D 1-2(14) A A-Bl 1-2-3(16) | A—_B2-C2
Ins - 2 (13) A-D 1-2(15) | A-B2 1-2-3(17) | A-B3I-(C2
Lot T+ 2 (18) El-D 1-2(20) i B - C1
LW I - 2 (19) El-D 1-2(21) : Bi-Cl
I I+ 2-3(24) A-Bl-D | 1-2-3(6) | A-B2-C2 _A-B3I-C2
I - 2-3 (28 A-Bl-D |1-2-3(27)| A-B3-C2 A-B3i-C2
Index values: #Apnfavourable = neutral + high - low
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Problems: 1. Vulnerable: water scarcity may produce impun:ant damages. 2. Unreliable: low intensity
droughts may lead to water scarcity. 3. Excess of demand with @pect to natural resources
Solution :

A. Demand management
B. Regulation works: 1 local within-vear,
2 global within-vear, 3 global over-vear

Problem intensity:

C. Water transfers: 1 internal, 2 external or complement.

resourtes (groundwater, desalination, etc.)
D. Nonistructural actions to mitigate impacts
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