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r1EPI/\H4JH 

o TTPOOOIOPIO~Oe,; TWV ptATIOTWV 8tOEWV yla Hlv avopu~Il vtwv uopo~aOTEUTIKwV tpywv OE ~Ia 

TTEPIOX~ Eivat TToM oll~avTIKo 8t~a. LTIlv TTapouoa Epyaoia avamuooETat ~Ia ~E80ooAoyia Yla TOV 
TTPOOOIOPIO~O TWV 8tOEWV aUTwv paOlo~tvil OTIlv TToAuKpITilPlaK~ avaAuOil ~E TIlv XP~Oll aoa<poue,; 
AOYIK~e,;. LlwOEKa KplT~pla TTEPIEA~<p81loav OTO TEAIKO ~ovTtAo Xwplo~tva OE TpEIe,; KUpIEe,; 
KaTilyopiEe,;: KplT~pla aTT6000lle,;, KplT~pla TToIOTIlTOe,; Kat OIKOVO~OTEXVIKa KpIT~pla. Mtow Tile,; 
XP~Olle,; rEwypa<pIKwv LuoTIl~aTwv nAIlPO<p0Plwv (GIS) ETTlTuyxavETOI 11 Oll~loupyia EVOe,; xapTil 
KaTaVo~~e,; Tile,; KaTaAAilMTIlTOe,; yla TIlV av6pu~Il vtwv uopo~aoTEUTIKWV tpywv. Ta aTTOTEAto~aTa 

Tile,; E<pap~oy~e,; TOU ~ovTtAou OTIlv TTEPIOX~ tpEUvae,; KaTaOEIKVUOUV OTI 11 ~t8oooe,; Tile,; 
TToAUKplTilPlaK~e,; avaAuolle,; OE ouvouao~o ~E TIe,; apxte,; Tile,; aoa<poue,; AOYIK~e,; Yla TOV TTPOOOIOPlo~6 

ptATIOTWV 8tOEWV Yla TIlV avopu~Il vtwv uopo~aoTEuTIKWV tpywv ~TTOPEi va aTTOTEAtoEI tva 
XP~OI~O EpyaAEio TO aTTOTEAto~aTO TOU oTToiou ~TTOPOUV va XPllOl~OTTOlll8ouv aTTo Tie,; TOTTlKte,; 
apxte,; Kat TO KtvTpa A~4JEWe,; aTTo<paOEWv Yla Til olaXEiploil TWV UOaTlKWV TTOpWV Ka8E TTEPIOX~e,;. 
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ABSTRACT 

The definition of the most suitable sites for the drilling of new boreholes, in order to exploit the
 
aquifer systems, is a major issue in this area. A method of allocating suitable places for new
 
production boreholes has been developed, based on the multicriteria analysis and fuzzy logic.
 
Twelve criteria-parameters were finally involved in the model, prearranged in three categories:
 
criteria of yield, criteria of quality, and economic-technical criteria. Geographical Information
 
Systems (GIS) have been used, in order to create a classification map of the research area, based
 
on the suitability of each point for the placement of new borehole fields. The study demonstrated
 
that, the method of multicriteria analysis in combination with fuzzy logic is a useful tool, in order to
 
select the best sites for new boreholes drilling in a regional scale. The results could be used from
 
local authorities and decision makers for groundwater resources management.
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3KaHl Thornthwaite and Mather (1955), TO 360,9x106 m (67,5%) ana aUTa WIOTpt<pOUV OHlv 
3

aT~oo<pOlpa Myw E~OT~looolanvo~<;;, 102,6x106 m (19,1%) KOTEIOOUOUV Kal E~nAoUTi~ouv TOU<;; 
3unoYElou<;; uopo<popEi<;; KOI TO unoAoma 71 ,8x1 06 m (13,4%) anopptouv wl<pavElaKa ~tow TWV
 

KUplWV KAaowv TOU uopoypa<pIKou OIKTUOU (Nikolaou et aI., 1997; Antonakos & Lambrakis, 2007;
 
Voudouris et aI., 2007).
 
To ~EyaAuTEpo T~~~a Hl<;; TIEPIOX~<;; tpEUva<;; KaAUTITETOI ana KaAAltpYElE<;; (a~ntAla, wnEplooEIO~,
 

EAOIWVE<;;), EVW tva ~EyaAo T~~~a TIl<;; TIEOIV~<;; napaKTla<;; ~WVIl<;; KaAUTITETOI ana nUKvo aOTIKo KOI
 
1l~laoTIKo IOTO. H KOlavo~~ aUT~ TWV XP~OEWV Yll<;; E!OaYEI IOXUpt<;; TIEpl~aAAovTIKt<;; mtoEI<;; OTOU<;;
 
UOOTIKOU<;; nopou<;; (wl<pavElaKou<;; KOI unoYElou<;;) TIl<;; nEplox~<;; tpEUva<;; (Voudouris et aI., 2000a;
 
Stamatis & Voudouris, 2003; Voudouris et aI., 2004).
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2	 MONTEAO nOAYKPITHPIAKHr AI\lMyrHr I-IA EnlAOfH BEATIHHr 8ErHr 
ANOPY:::Hr NEON Yll.POMArTEYTIKON EPfON. 

2.1 f£VIKO 

'Eva ana TO KPIOl~oTEpa EpwT~~Ola nou KaAEfTOI va anavT~oEI ~Ia UOpOyEWAOYIK~ tpEUva 
ava<ptpETOI OTIlV un60EI~1l KaTaAAIlAwv BtOEWV yla Til OIl~loupyia vtwv tpywv uopo~aoTEUoll<;;TOU 
unoyElou VEpOU. Ta KplT~pla yla Tllv EmAoy~ aUT~ EIvOi nOAM KOI KOla Kavova aVE~apTIlTO ~ETO~U 

TOU<;;, OEOO~tvou on OTllv EmAoy~ aUT~ nai~ouv pOAO napayovTE<;; nou a<popouv Tllv an6000ll TWV 
uopo<popwv OPI~OVTWV (uopauAIKa xapaKTIlPloTIKa, Tpo<poooofa K.a), Tllv u<ploTa~Evll aAM Ka! Tllv 
ava~Evo~Evll OTO ~tAAOV nOloTIlTO TOU unoyEiou VEpOU, aMa KOI OIKOVO~OTExvIKa oTOIXEia onw<;; Il 
EUKoAia npoontAaoll<;; Il TO ava~Evo~EVO ~aBo<;; olaTPlloll<;;. 
Ta nEploooTEpa ana TO npoava<pEpBtvTO KplT~pla txouv YEwypa<pIK~ tK<Ppaoll a<pou ~nopouv va 
anoooBouv ~E Til ~op<p~ XWplKWV KOlavo~wv EiTE OlaKpITWV, EiTE OUVEXWV. 
LTIlV napouoa tpEUva wlXElpEfTOI va ouvouaoTOuv oAa TO mBava KplT~pla WIAOY~<;; ~tow ~Ia<;; 

nOAuKpITIlPlaK~<;; avaAuoll<;; OE TIEpl~aAAOv GIS ~E anwTEpo OKono Til OIl~loupyfa EVO<;; xapTIl 
KOlaTO~Il<;; TIl<;; TIEPIOX~<;; tpEUva<;; ~E ~aOIl TIlV KOlaMIlMTIlTO TOU KaBE OIl~Eiou yla TIlV TOnoBtTlloll 
vtwv uopo~aoTEUTIKWVtpywv. 
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Lxr;~a 3. KOTavO~r; TWV Kprrrlpiwv aTT6iSoGIl<; GTIlV TTEpIOXr; tpwva<;. 

Lxr;~a 4. KaTOvO~r; TWV KPITIlPiwv TToIOTIlTO<; GTIlV TTEpIOxr; tpwva<;. 
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11 onofaxapaKTI1pii;ETOI "Small" 

",(x)~ 1{l,T' 

Dnou f1 =OEfKTI1<; olacmopa<; TWV TI~WV x 
h = KEVTplKO al1~Efo TWV T1~WV x, TO al1~Efo ol1Aao~ onou ~(x) = 0,5 

70 90 110 130 150 90 110 130 150 
X X 

a. Trapezoidal b. Gauss 

1.0 1,' 

0.9, 0; 

0,8 0.. 
0,7 0,71 

&0,6 go,' 
~0,5 ::LO, 

0,4 0,4 
0,3 0,3 
0.2 0.2 
0.1 0,1 
0.0 0.0 

50 90 110 130 50 70 90 110 130 150 
X X 

d. SIgmoidal 

LX~IJO 6. rpOcplKto; TTopomooEIO; TWV olocp6pwv nJTTWV OUVOPT~OEWV OUIJIJETOX~o;. 

c. Triangular 

fla Til ~EYlaTOnofl1al1 TI1<; EUEAI~ia<; ~ETaTpOn~<; TWV napa~ETpWV XPl1CJ1~onol~811KaV KOI OUO 
napaywya TWV napanavw aUVapT~aEWV ava nEpfmwal1: 

,u3(X) = luI (x W 11 onofaxapaKTI1pfi;ETaI "Very large" 

,u4(X)=~ 11 onofaxapaKTI1pfi;ETaI "Somewhat large"
 

,uS (x) = Luz (x )f 11 onofaxapaKTI1pfi;ETaI "Very Small" KOI
 

,u6 (x) = .r;;;w
 11 onoia xapaKTI1pfi;ETOI "Somewhat Small" 
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LTO LX~lJa 7 napoUald<OVTOI TO OlavpdlJlJaTO TWV 6 a1VIJOEIOWV cruvapT~crEwv nou 
XPl1a1lJonOlOUvTOI ana TO AOVlcrIJ1KO, EVW crTOV nivaKa 1 nou aKoAou8Ei napari8EvTOI TO Elol1 KOI 01 
OEiKTE<; TWV cruvapT~crEwv nou XPl1a1lJonol~8l1Kav Via TI1V acracponoil1crl1 TWV napalJ£TpWV TOU 
IJOVT£AOU. HAO<; crTO LX~lJa 8 napoUald<OVTOI 01 vpacpIK£<; napacrTdcrEI<; TWV cruvapT~crEwv 

crUIJIJETOX~<; Via OAE<; TI<; napalJ£TpOU<;. 

~((liH$m8i:j 

1J1~ilV1.l!fySmell') 

0.'1> 

iJ,i_j {SrnnewnOlt Sr!"l(!O/n 

0.1 

0.• 

03 

... -. 

... .  0.• 

01 

OJi 

0.' 

0,3 

0.' 

01 

0.0 , 

0.25 

Io-....~'----~ . 

1.00 0.00 

LXr'jlJa 7. rpa<pIKEe; napaoTCio£le; TWV E~I TlJnwv ouvapTr'joEwV OUIJIJETOXr'je; nou XPllallJOnolr'j8llKav Yla Til 
51l1J1ouPyia TWV aoa<pwv ~wywv aTllV mpIOXr'j Epwvae;. 

niVaKae; 1. Ei50e; KOI xapaKTIlPlaTlKoi 5EiKTEe; TWV ouvapTr'joEwV OUIJIJETOXr'je; TWV napalJETpWV TOU IJOVTEAou. 

napcilJETpOl)	 IuvcipTI']O'I'] .o.EiKTI']l) KEVTplKO 
O'UIJIlEToX'iS l)lal7rropcis f1 l7I']IlEio f,
 

METa~l~aOTIKoTIlTO u5po<popou (m2/day) 1J4(X) 1 5
 
KaTEio5uoll (mm) 1J1 (x) 4 250
 
AnooTaoll ano KEVTpIKOUe; KAci50ue; TOU IJs(X) 1 500
 
u5poypa<pIKou 5,KTUOU (m)
 
HAEKTpIKr'j aywYllJOTIlTO unoYEIOU VEpOU (IJS/cm) 1J2(X) 5 1000
 
.o.UValJlKO lJoAuVOIle; u5po<popwv IJs(X) 5 80
 
AnooTOoll ano Tllv aKTOypalJlJr'j (m) 1J4(X) 4 1000
 
noxoe; aKOpEaTIle; ~wVIle; (m) 1J6(X) 4 30
 
AnooTOoll ano 051KO 5iKTUO (m) 1J6(X) 3 1000
 
KAioll EM<poue; (IJOipEe;) IJs(X) 5 10
 
AnooTaoll ano U<ploTOIJEVa u5pOIJaOTWTIKO tpya (m) 1J1(X) 5 500
 
Anomaoll ano nIlYEe; (m) 1J1(X) 5 1000
 
nUKVOTIlTO u5pOIJaOTEUTIKWV tpywv (tpya/km

2 
) 1J1(X) 3 10
 

ME	 Til ~0~8Ela TWV GIS KOI TWV cruvapT~crEWV crUIJIJHOXr;<; 01 apXIK£<; KaTOVOIJ£<; OAWV TWV 
napandvw napalJ£TpWV IJETOTpdnllKav aE acracpEi<;. 
ria TOV cruvouacrlJO TWV aaacpwv KaTOVOIJWV wcrTE va napax8Ei IJla TEAIKr; KaTOvOIJr; ~a81J0volJl1crl1<; 

undpxouv OldcpOPOI lJa811IJaTIKOi TEAWT£<;, crlllJaVTIKOTEPOI EK TWV onoiwv EivOi 01 aKoAou801 
(Tsoukalas & Uhrig, 1997; Bonham-Carter, 1994): 

1.	 To KapTwlavo VIVOIJEVO ~ aaacp£<; «KAI» TO onoio unoAovi<Hal ana Til crUvdpTl1al1 
aUIJIJETOXr;<;: _ . ( )

Ji AND -mIll Jil' Ji2,..., Jin 

2.	 To apTwravo d8poicrIJa r; acracp£<; «H», TO onoio unoAovi<nal ana Til crUvdpTl1al1 
aUIJIJETOxr;<;: ()

JiOR :=: max Ji" Ji2' ..., Jin 
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TMHMA rEOI\OrlAI 

BIBI\I08HKH 

H Xp~all TWV ~Ia<popwv TEAEOTWV EVaTTOKEITaI aTllv Kpfall TOU EPEUVIlT~, aAM Ka8E TEAEOT~e.; 

E~uTTIlPETEf KaALmpa auv~uaaj.Joue.; TTapaYOVTWV j.JE ~la<pOpETIK~ ETTi~paall aTO TEAIKO aTTOTEAEOj.Ja. 
LE TTEpITTTWaEIe.; OTTOU 01 auv~uaaj.JEVEe.; UlIJllA£e.; TIj.JEe.; Mo TTapaj.JETpwv aTToTEAoUV allj.JavTIK~ 

EV~EI~Il, TOTE EV~EiKVUTai 11 xp~all TOU KapTEOIavou yIVOj.JEVOU, aE TTEplmWaEIe.; OTTOU 11 UlIJIlA~ TIj.J~ 

aE OTTOIOV~~TTOTE aTTO TOUe.; TTapaYOVTEe.; aTTOTEAEf Ka80plaTIK~ EV~EI~Il, EV~EfKVUTaI 11 xp~all TOU 
KapTEOIavou a8pofaj.JaToe.;, EVW aE TTEpITTTWaEIe.; auv~uaaj.Jou TToMaTTAwv TTapaj.JETpwv j.JE 
a8pOlaTIK~ ETTi~paall EV~EfKVUTaI 11 xp~all TOU TEAEOT~ «yaj.Jj.Ja». 

TPOCllOt.O!lA
 
YAPO<llOPOY
 

AnOITAIH
 
ArlO YllPOrpAll>IKO
 

lllKTYO
 

TPOTOTHTA 
YtJ'Owpoy 

nYKNOTHTA 
YllPOMAHEYTIKON 

EPrt1N 

AnOHAIH 
ArTO OllIKO 

/lIKTYO 

AnOHAIH 
AnD AKTDrPAMMH 

Ht.EKTPIKH 
AfClrlMOTHTA 

AnOHAIHAno 
YllPOMAlTEYTIKA 

EPrA 

AflOITAIH 
AnOnHrEE 

nAXOE 
AKOPEtTHE ZONHE 

nAPArONTAE 
KOtTOYI 

ANOPY"HE 

LX~lJa 9. OPvavovpalJlJa EcpaPIJOV~e;; Tile;; TTOAUKpITIlPlaK~e;; avaAualle;; IJE Til 130~eEla TWV TEAEOTWV aaacpoue;; 
AOVIK~e;; Via Til 151l1J,ouPvia TaU xapTIl KaravolJ~e;; KaraMIlAOTllrae;; Via Tllv av6pu~1l v€.wv uOpOlJaaTEUTIKwV €.PVwv. 

na T1<; avayKEe.; Tile.; TTapouaae.; avaAualle.; XPIl0lj.JOTTol~8IlKE TO KapTEOlavo a8polaj.Ja yla TOV 
auv~uaaj.Jo TTapaj.JETpwv TTOU aV~KOUV aTllv 1~la KaTllyopia KPITllpfwv Kal TTOU aVE~apTIlTa 0 Evae.; 
aTTo TOV aMo j.JTTOpEi va Ka80piaouv Tllv ETTi~paall Tile.; oj.Ja~ae.; KPITIlPiwv. 'ETOI yla TTapa~EIYj.Ja 01 
TTapayovTEe.; KaTEfa~Uall Kal aTTOaTaall aTTo TOUe.; KUpIOUe.; KAa~oue.; TOU u~poypa<pIKou ~IKTUOU 

(ETTaywYIK~ Tpo<po~oaia), 01 oTTofol aVE~apTIlTa 0 Evae.; aTTo TOV aMo j.JTTOPOUV va E~aa<paAfaouv Tllv 
KaA~ Tpo<po~oafa TWV u~PO<pOpEWV. 

ria TOV auv~uaaj.Jo TTapaj.JETpwv TTOU aV~Kouv aTllv i~la KaTllyopia KplTllPiwv Kal TTOU a8poiaTIKo 
ETTIlPEa~ouv Tllv ETTf~paall Tile.; oj.Jd~ae.; XPIl0lj.JOTTol~8IlKE TO KapTEOIavo yIVOj.JEVO, OTTWe.; yla 
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aTllv EUPUTEPIl rrEpIOX~ KOI Tllv arrouaia KOTaMIlAwv TTEpIOXWV, Mvw TIl<,; urro~ae~la~tvll<'; 

rroloTIlTO<,; TOU UrrOVEIOU VEpOU aMa KOI TIl<,; rruKvoTIlTO<'; TWV UcplaTa~EVWV tPVWV. 
0a rrptTTEI EcSW va all~EIWeEi OTI 11 ~EeOcSOAoVia TIl<,; rrOAuKplTllplaK~<'; ovaAuall<,; ~E Til xp~all 

oaocpou<,; AOVIK~<'; cSroetTEI ~EvaAIl EUEAr~io KOI rrpoaop~oaTIKOTIlTO. ME oMoVt<,; aTO EicSo<,; KOI TOU<,; 
cSEiKTE<,; TWV auvopT~aEwv aU~~ETOX~<'; oAM KOI ETTlAOV~ cSlOCPOpETIKOU auvcSuoa~ou TEAEaTWV 
~rropEi TO TEAIKO orroTtAEa~O va cSlo~opcpweEi ovaAOVo ~E TI<,; rrpOTEpOlOTIlTE<,; TIl<,; tpEUVO<';. Eav Via 
rropacSEIV~o OVO~IlTOuaO~E TI<,; KOToMIlAOTEPE<'; etaEI<,; Via tpvo ucSpo~aaTEuall<'; rrou rrpoopi~OVTOI 

Via UcSPEUall eo ou~avo~E TIlV ETTicSpoall TWV rropoVOVTWV rrOIOTIlTO<,; KOI eo ~Elwva~E aTO EMXlaTO 
TIlV ETTicSpoall TWV OIKOVO~OTEXVIKWV rropovOVTWV. Erriall<'; eo ~rropouaE Eav ETTpOKEITO Via 
aUVKEKpl~tvOU<'; orrocStKTE<,; va rrpoaTEeEi KOI 0 rropavovTO<'; TIl<,; orroaTOall<,; orro TOU<,; TEAIKOU<,; 
orrocStKTE<,;. 

EYXAPIHIEl: 

01 auvvpocpEi<,; eo ~eEAOV va EUxoplaT~aouv TIlV ETTITpOrr~ EpEUVWV TOU nOVETTlaTIl~iou nOTpWV 
Via TIlV OIKOVO~IK~ urrOaT~pl~1l TIl<,; rropouao<,; tpEUVO<'; ~taw TOU rrpovpa~~oTO<'; KOpOeEOcSWp~ 

2003-2006 ~E TilAO «MEAtTIl TWV ~Ilxovla~wv rrOIOTlK~<'; urro~ae~lall<'; TWV urroVElwv VEpWV TOU 
No~ou Koplveio<,; orro CPUalKt<,; cSlEPvoafE<,; KOI ovepwrroVEvEf<,; cSpoaTIlPloTIlTE<,; ~E Til xp~all 

UcSPOXIl~IKWV-laOTOTTlKWV ~Ee6cSwv aE auvEpvoaio ~E rrpOllv~tvE<'; TEXVIKt<,; fEWVPOCPIKWV 
LuaTIl~aTwv nAIlPOcpOPIWV KOI ~OVTtAWV rrpoao~oiwall<';» 
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