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MEPIAHWH

To MODFLOW arroteAei évav atrd Toug TTAEOV TEKUNPIWHUEVOUS KWOIKEG ABNUATIKAG TTPOCOMOIW-
ong NG PONG O€ Kopeauévn {wvn TTopwdoug PEoou. H TTpogopoiwaon udpo@opwy GUCTNUATWY PECOU
QOUVEXEIWV (BNAadH PECOU TTOU XOPOKTNEICETal AT TNV ETTIKPATNGOT TOU SEUTEPOYEVOUG KAl TRITOYEVOUG
TTOPWAOUG £VAVTI TOU TTPWTOYEVOUG), OTTWG YIa TTAPAEdEIYUa EVOG KAPOTIKOU udpopopéa, Ue Xpron &el-
BIKEUPEVWVY PovTEAWV gival TTpoBANuaTIKY). EEaitiag Twv u@ioTduevwy SUOKOAIWY Kal adUVaMIWY, ETTIXEI-
prBnKe n xprion Tou cuppatikoU povréAou MODFLOW yia Tnv TTpPOCOMO0IWGT TOU KAPGTIKOU UdPOoPOpou
OUGTAMATOG TTOU avaTTUooeTal aTn Aekdvn Tou TroTapoU BoiwTikoU KngiooU. Z1dxog TG AoKnong au-
TAG eival va digpeuvnBoUv o1 BuVATATNTEG, Of TTEPIOPICOI, O IBIAITEPSTNTES KAl OI TIPOUTTIOBETEIS EQOPHIO-
YAG €VOG TETOIOU KWOAIKA TTPOCOH0IWONG 0€ KAPOTIKO TTEPIBAAAOY, IBIQITEQ E TN XPHON OXETIKA TTEPIO-
plouévou OyKou TTpwToyevwv dedouévwy. ATTé Tn olvBeon kal pUBIoN Tou JovTEAOU TTPOKUTITEN OTI N
epappoyr Tou MODFLOW eival o€ yeVIKEG Ypappég duvaTr Kal odnyei o€ Xprioipa aroteAéopata. OTTwg
o€ KABe paBnuaTikd OpoiWNA, OTTAITEITAI N YVWOT TwV TTApadoXWV Kal TTEPIOPICUWY TTOU AUTO EUTTEPIE-
X€l, KaBwg eTTiong kai n g€ BaBog agloAdynon Twv duvaToTTWY Tou. To JaBnuaTikd povréAo Tou BoiwrT-
KoU Kngioou, atroteAei éva anuavtikéd Boridnua otn diaxeipion Twv USATIKWY TOU TTOPWY Kal TN MEAETN
NG £6ENIGNG TNG UBPOYOPIOG TNG TTEPIOXIG.

1 EIZArQrH

Ta padnuaTikd opolwpara atmoTeAoUV £va SUVAUIKG, AEIGTTIOTO Kal SIEBVIIG avayVwPITHEVO EpyaAeio
TTOU TTAPEXEl ONUAVTIKY BorjBgia oTnv udpoyewAoyIK HEAETN Kal KUpIa oTh SIAXEIPION TWV USATIKWY TTO-
pwv piag Tepioxns (Wang & Anderson, 1982). Na Tnv TTPOCOM0IWGT TNG UTTOYEIAS PONG O KOPETHEVN
{wvn TTopwdoug Péaou n BiBAoypagia €xel va emdEifel oe1pd EVOANOKTIKWY AUGEWV Kal AOYIOUIKWYV TTa-
Kétwv. O1 TepIoadTepol aTrd TOUG £EEIDIKEUPEVOUG KWOIKEG TTOU TTPOTEIVOVTAI KOT& SIOCTANATA VIO TNV
TTPOCONOIWGT TNG POKG OE KAPATIKA udpopdpa cUOTHUATA, BPicKovVTal O€ OTABIO AVATITUENG, ATTAITOUV
peyaAo Oyko e€eidikeupévng TTANpogopiag, xapaktnpifovral de attd TTepIoPICHEVO BaBud agloTmioTiag Kai
Tekpnpiwong (Panagopoulos & Tulipano, 2004). QoT600, 01 KWAIKEG AUTOI UTTOPOUV va TTAPAOXOUV a-
Zi6Aoya atroTeAéouaTa PE TRV TTPOUTTIO0EON TNG UTTAPENG COPWY KAl AETITOUEPWIV OEDOUEVWV EIGOBOU
yla TV oxediaon Kal TpopoddTNoT] TOuG.

H éMeipn otn xwpa Pog TEToIWV eEEIBIKEUUEVIWV BEBONEVWV OAAG OUXVA Kal BACIKWY OTOIXEIWY XO-
PAKTNPIOUOU £VOG USPOPOPOU CUCTAPATOG KABIOTA yia £vav TTApaTTavw AGYo ATTayOPEUTIKN T XPrion
QUTWV TWV oPoIwpdTwy. ‘ETOol, €TIXEIPABNKE N TTPOCONOIWGN TNG UTTOYEIOG POKG O KAPOTIKO UdPOPOPO
oUoTNUA PE TNV €QAPUOYR €VOG KAAG TEKUNPIWHEVOU OMOIWUATOG UTTOYEIOG PORG O€ TTOPWwOEG UETO,
o6mmwg 1o MODFLOW (Mc Donald & Harbaugh, 1988), n epappoyr] Tou otroiou o€ avaoya TTpoBArfuaTa
utmpée emTuxnis (Scanlon et al. 2003, O' Reilly 1998, Wilson & Akande 1995).

H epappoyn €yive otn Aekdvn Tou TToTapoU BoiwTikoU Kngioou. Mpdkerrai yia éva KapaTikd aUoTnua
ONUAVTIKAG €KTOONG PE agioAoyn udpogopia, TTou BpiokeTal o€ UOPAUAIKY) ETTIKOIVWVIA E TOV OUWVUUO
TTOTOMO, EU@AViCel EKBNAWOEIG TTNYWVY PEYAANG TTAPOXNG, OTNPICEl CNUAVTIKEG TTOPAYWYIKEG OPaACTNPIO-
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TNTEG, PINOEEVET TO TTEDIO YEWTPHOEWV KAAUWNG TWV UBATIKWYV AVAYKWY Tou Aekavotrediou ATTIKNG O€
TTEPITITWON avAaykng Kal dev BPIOKETaI O KATAOTOON UTTEPEKUETAAAEUONG. [BIaiTepo eTTiONG YVWPIoUA
TOU gival N avdaTmTuén o€ peydAn €KTaon avavrn Twv Tyaiwv EKQOPTICEWY TOU KATW POU EKTETANEVOU
eSOV YEWTPNOEWY EKUETAAAEUONG KOl OeBONEVWV TTIECOUETPIAG TTOU UTTOBNAWVOUV TNV avdamTuén -
viaiag udpoPopiag, XapaKTNEICTIKO TNG OUOIOYEVOTTOINGNG TNG PONG OTO XWEO QUTO, TTEPAV TNG ETTIAEKTI-
KNG Kivong HECW TwV KAPOTIKWV OYWYWV.

2 TEQAOTIKA -YAPOAIOOAOTIKA XAPAKTHPIZTIKA

Omrwg TrpokUTITEl aTTd TN PEAETN TOU USPOAIBOAOYIKOU XAPTN TTOU OTTEIKOVICETAI OTO OXfMa 1, N TTe-
ploxnA doueital atrd Toug akOAOUBOUG GXNUATIOUOUG:

: e '.hﬁn:;f)}v\-{unc:.':_\?.

- »'._\ e ! .. -4
Afarreparol oynUanopol ke £ws TToAl piKpn s uSpoTTepardinras
CploMBIKs Kahuppa

| AkdouPioxes ammoBEong pETpag ulpoTTEpaTdTnTag E==l

1 . . DATENG
Neoyeveic amroBeoa g pikpic £ws TrTohd pikpc udpoTreparomnrag L

= Kapomikel axnuariopol ugnAnc ulipormeparéiniac 2 Zupnm Sinenosuy [ 3 Mnyn

_.' Kivnon umréyaou vepol (o) Ot KapoTikolg
=y oxnuanopols, (B O KoKKWEES oxnuanoucis

Zxnua 1. YSpoABoAoyIkag XApTNng TnG TTEPIOXAG evBIagépovTog, (atmd ETME Mémmag-Aviwviou et al., 2000).

(a) ANOUBIaKEG aTToBETEIS TTOIKIAOU TTAXOUG Kl TUTTIKAG AIBOAOYIKAG OUGTAGNG TTOU XapoKTnpiovTal
aTTo PETPIEG TINEG UBPOTTEQATOTNTAG. EVIOS auTwyv avarTiooeTal udpogopia un agidAoyou duvauikou o€
KAipoka Aekdvng, €18IKd o€ GUYKPION UE QUTO TG KAPOTIKAG USPOPOpIag.

(B) Neoyeveic ammoBéoeic onuavtikoU KoTd TTEPIOXEG TTAXOUG, KATA BAon opylAoOpydikig-
OuPopopydikAG oUoTacng, TToU EU@AviCouV €TTIQAVEIOKA ECATTAWON KUpIa OTa BoPElodUTIKA KPAOTTEdA
TNG AekAvng Kai €TTiong aTa Boépeia 6pid TNG. XapakTnpifovtal atro MIKPESG WG TTOAU MIKPEG SIOTTEQATOTN-
TEG, OEV TTAPOUCIAZOUV UBPOYEWAOYIKO EVOIQEPOV KAl AEITOUPYOUV WG QUAIKA UOPAUAIKE OpIa TOU KU-
piou (KapaTikoU) udpo@dpoU CUCTANATOG.

(Y) O@I0AIBIKG KGAUpPa pE eTTIPavEIOKA avaTTugn Kupia oTn Bopeia wvn TN Aekavng. Mpdkerral yia
TTPOKTIKG adIoTTEPOTO OXNUOTIOUO (TOUAGXIOTOV yia Th Bewpnaon Kai TIG avAyKES TNG TTapoUoag Epyaciag)
TTOU AEITOUPYEI £TTIONG WG PUAIKG UBPAUAIKO OPIO ThG KAPATIKAG UBPOPOPIaG.

(8) PAUOYNG pe emeavelakr) eEATTAwon aTa voTIa Kail SUTIKA TNG Aekavng. MpakTIkG xapaktnpiletal
WG adIaTTéPATOG OXNMATIONOG KAl AEITOUpYEi, OTTWG Kal Ol TTPONyoUuevol dU0 OXNMATIOMOI, WG QUAOIKO
UOPAUAIKG OpIo GTNV KUpIa KAPOTIKY) udpogopia TNG Aekdvng.

(€) KapoTikd oloTtnua TTou atToTeAEITal ATTd ONUAVTIKAG EEATTAWGONG aVOPOKIKA TTETPWHOTA TTOU OTA
KEVTPIKA TUApaTa NG Aekdvng KaAuTTovTal atd TIg aAAoUBIakéS atroBéoelg. O onuavTIKOg BaBuog Kap-
OTIKOTTOINOAG TOUG eVIOXUETAl ATTO TO PnyMATOYOVO TEKTOVIOWO TnG TTEPIOXAG. EEaitiag Tng TeKTOVIKAG
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dpdaong dlakpivovTal 3 COPEiG UTTO-TTEPIOKEG EVTOG TNG Aekdvng Tou B. Kngioou: o dvw, o Péoog Kai 0 K4-
Tw poug. OI TTEPIoXEG auTEG oploBeTOUVTAI OTTO TOTTIKEG OTEVWOEIG TNG AVATTTUENG TOU KAPOTIKOU CUOTH-
paTog (TrepIoxEG AUPIKAEIOG Kal BopeloavaToAiKa TNG AAUAEIAG). ZTIG LOIVEG QUTEG TO TTAXOG TwWV OAAOU-
Biokwv ammobéoewv TToU KOAUTITOUV TO QVOPAKIKG TTETPWUOTA HEIWVETOI ONUAVTIKE, €V TTAPAAANAQ
TreplopideTal o PeyaAo Babuod n oe éktaon kai BABog avaTTugn Twv avBpakikwy TreTpwudTwy (ETME
Mémmag-Aviwviou et al.,, 2000). Me Bdon tTnv avdiuon yewTtpnTikwv dedopévwy (Mayouvng, 1994B),
TTPOKUTITEl TTAXOG KAPOTIKOTTOINONG TTou Kupaivetarl atmd 150-400m, evw &ev ugioTavtal oagn dedopéva
yia Tn petaBoAn Tou BaBuou kapaoTikoTroinong pe 1o BéBog. H miyA autr) dev eival eviaia yia 6An tnv €-
KTaon TNG Aekd@vng, aAAd peiwveTal TTPog Ta BopeloduTiké dkpa TNG (MTTPAAOG) Kal augdvel TTPOOBEUTIKA
TTPOG TIG VOTIOAVATOAIKEG TNG ATTOAAEEIS (OpXOMEVOG). Agv UTTAPXOUV OTOIXEIO TEKUNPIWONG TNG UTTApENG
SIOKPITWY CNUAVTIKWY KAPCTIKWY MOP@WV. AVTIOETWG, atrd TV avaAucon Twv JIaBECIUwY UdPOYPaUUE-
TWV KAPOTIKWY TTNYWV TNG TTEPIOXNG KAl YEWTPHOEWV EVTOG TNG KOPOTIKHG USpopOopiag, TTPOKUTITEN £IKO-
Va opoIoyevoUg KAPOTIKOTTOINONG Kal eviaiag OTABUNG UTTOYEIWY VEPWV.

XapakTnpPIoTIKG YVWPIoPA TNG Aekdvng B. Kneioou arroteAei n ekdAwon TTOAUGPIBUwWY KAPOTIKWYV
TINYWV ONPAVTIKWY TTAPOXWV, Ol OTTOIEG UTTOPOUV VO OuadoTToINBoUV O€ TINYEG TOU Avw, JECOU Kal KATW
POU Kal Ol BETEIG TWV KUPIOTEPWYV aTTS TIG OTTOIEG aTTEIKOVICOVTaI GTO XAPTN Tou axnpatog 1. O péoog 6-
POG TOU AGYoU WEYIOTNG TTPOG EAAXIOTN TTAPOXK TWV KUPIWV TINYWV gival 12.6. Znuavtiké poAo oTn Ael-
Toupyia Tou CUCTAUOTOG TTAICEI O OPWVUNOG TTOTAUOG TToU dlappEel TN AeKAvn Kal TPOQOBOTEN e ONUAVTI-
KéG dINBAOEIG TNV KAPOTIKA udpoopia o dUO TOUAAXIOTOV CWIVEG, OTNV TTEPIOX TNG AUQIKAEIaG Kal
OuTIKda Tou Opyopevou (2X. 1).

H Tpogpodoaia Tou kKapoTIKoU CUGTAUATOG ETTITEAEITAI e aTTeuBeiag KaTelodUuaoelg TNG BPOXOTITWONG,
atré OIénon Katd PAKOG TUNUATWY TNG Koitng Tou B. Kn@ioou Kai €1mionNg HEow UTTOYEIWY TTAEUPIKWV
METOYYiIoEWV AT TN GNUAVTIKAG €KTAONG AeKAVN TPOPOBOCIag TOU GUCTAUOTOG TTOU EKTEIVETAI GTA VOTIA
Kail KUpla voTIodUTIKA TNG TTEBIVAG TTEPIOXIG OTOUG KAPOTIKOUG OPEIVOUG GYKOUG TTou Thv TTepIBdAouy. E-
KTiydral etriong 611 pOAO oTNV TPoYodoaia Tou KApaTIKoU udpogopéa Traifouv Kal of aAAOUBIOKEG aTTo-
B¢o€Ig TToU ETTIKAAUTITOUV TO KOPOT, JECW KATAKOPUPWV BIooTaAdEEWwY. H KUpia ekOPTION TOU GUOTH-
MaTog emTEAEITAl PMECW TWV TTOAUGPIBUWY TINYWV TToU €kONAWVOVTAl OTa KPAoTTeda TNG AeKAvng.
MapdAANAa, HIKPOI OYKOI vEPOU eKQOPTICOVTaIl TTPOG TA BOPEIOOUTIKA UEGW UTTOYEIWY TTAEUPIKWY HETAY-
Yiogwv OTN GUVEXEID TOU KAPOTIKOU GUOTAMATOG eKTOG Aekavng. O1 QvTANOEIG HEOW YEWTPHOEWVY ATTOTE-
Aouv etTiong onpeia ekOPTIONG TOU UBPOPOPOU CUCTAUOTOG Kal TO PEYEDOS TOUG aUEAVEl TTPOOBEUTIKA
atmd TIG apxég Tou 1960. Ze yevikég ypaupEég, n Aekavn B. KngiooU Ba TTpETTel va OUyKaTOAEYETOI PETAEU
TWV EAGXIOTWY TTEPIOYXWV TNG XWPAG Ol OTToieG OE BpiokovTal aKOPA UTTO KABEOTWGS ONUAVTIKAG UTTEPEK-
METAAAEUONG.

H 1rpocopoiwon TG KapaTIKAG UdPOYoRiag TrepIopieTal EVIOG TNG TTEPIOXNG OTTOU avOTITUGGOVTOI
OUVOAKEG KOPETHEVNG PONG, OTTWG QUTH OPIOBETEITAI aTTd TNV AVATITUEN TWV AdIATTEPATWY GXNUOTIOUWY
TToU TTEPIBAANOUV TN AeKAvn Kal o1 T (v AVATTTUENG TWV KAPOTIKWY TINYWYV TTOU TV XOPAKTNPICoUV.
H ékTaon Tng TTEPIOXNG QUTHG PTAVEI TO 950km?, Vi) N avaTmTugr) g éxel dieubuvon BA-NA, TTapdAAnAn
OnAadr| pe TNV emkparouoa dielBuvon Twv KUPIWV CUCTNUATWY PNYUATWY.

3 AEAOMENA-METPHZEIZ MEAIOY

Ma N gabnuarkn TTPocopoiwan TNG TTEPIOXAG MEAETNG XPNOIPoTToINBNKav Ta akdAouba dedouéva
TredioU: NUEPNOIEG-UNVITIEG ETPNOEIS BPOXNS Kal BEpPOKPATiag yia TTepiodo 27 eTwv —1967 ¢wg 1994-
(a1m6 YMNEXQAE, YTTE), NBoAoyikéG Topég 50 YEwWTPAOEWY Kal TA ATTOTEAECHATA TWV QVTIOTOIXWV SOKI-
HaoTIKwv avTAoewv (atmd IFTME), unviaieg peTprioeig oTdBung o€ 18 yewTprioeig TTou KAAUTITOV OUVOAI-
K} Trepiodo 7 eTwv —1990 éwg 1997- (ammd ITME, EYAAIT), pnvidieg YETPATEIG TTAPOXWY TTywv o€ 11
Bé0€IG TTOU KAAUTITOUV GUVOAIKH TTEPIOd0 26 Twv —1969 £wg 1995- (atd ITME, YMEXQAE, YITE) kai
MNvIaieg JETPATEIG ETTIPAVEIOKIG ATTOPPONG TOU TTOTaNoU B. KN@iooU 1Tou KOAUTITOUV GUVOAIKN TTEPIOd0
10 etwv —1984 éwg 1994- (amd ITME, YMEXQAE). Agv uttdpxouv diaBéoiua dedopéva IxvnOeTATEWY
yla Tnv TTepIoXr). EKTOG atrd TIG XpOVOOEIPEG TWV PETEWPOAOYIKWY TTAPAUETPWY TTOU TTAPOUCIAJOUV AA-
XIOTO KEVA, Kapia GAAn xpovooeipd dev TTAPOUCIALEl XPOVIKH) GUVEXEID, eV ENAXIOTEG KAAUTITOUV TO
TIAAPEG XPOVIKO BIACTNUA TTOU TTPOAVOPEPONKE yia KABE pia. H BEATIOTN KoV XpoVIKH TTEpiodog avago-
PA&G GTNV OTToIO TTAPATNPEITAI OXETIKA TTANPOTNTA OTIG UPICTAPEVEG XPOVOTEIPEG TWV TTAPATTAVW OESOE-
vwyv givai didpkeiag 5 eTwv (1984-1989).
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Me Bdon 1a dedopéva Twv PETPACEWV TTESIOU KOl TO £VVOIOAOYIKO POVTEAO TTOU CGUVTAXONKE OTA
TrAdiola TG PEAETNG BlaxeipIong Twy USATIKWY TTOPWV TwV AEKaVWY atroppor Tou B. Kngioou kai Twv
Nipvwov YAikng kai MapaAipvng (ETME Mémmag-Aviwviou et al., 2000), TTPOKUTITEI TO GUVOTITIKO EGO
udaTIKO 160UYIO TNG TTEPIOXNG MEAETNG TTOU TTAPOUCIAeTal GTOV TTivaka 1. ZTov idlo TTivoKa TTapabEéTo-
vTal Ta 0PN TWV KUPIWV USPAUAIKWY TTOPAUETPWY TTOU OPIOTNKAV GTNV TTEPIOX TTOU TTPOCOUOIWONKE,
OTTwG auTd TTpoékuyav attd Tn diadikaaia pUBUIONG TOU OPOIWHATOG TTOU AVATITUCOETOI OTNV ETTOUEVN
evoTNTA TNG EPYQTiag.

Mivakag 1: ZuvoTTTiké udaTiké 1I604UYIO0 Kal E0POG KUPAVANG TIHWY USPAUAIKWY TTOPOHETPWV.

IZOZYTI0

Tpogodoaia ‘Oykog (X10° m3/£Tog) Ek@opTion ‘Oykog (X10° m3/£Tog)
Kareioduon 200 Mnyéc 240
MAgupikr) uTTOYEIQ 75 MAgupikr) uTTOYEIQ 8.8

AvTAroeig 26.2
2Uvoho 275 2Uvoho 275

EYPOZXZ KYMANZHZ YAPAYAIKQN NMAPAMETPQN
T (m%d) S, 5
100-34000 0.001-0.12 1.0E-9-7.0E-3

’ TurARpa Tou dykou auTtou dInBeiTal EK VEOU 0TO UBPOPOPO GUCTNHA KATAVTN TNG BE0NG EKPOPTIONG TNG TINYAG, HEOW
8IRBnang Kard PAKOG TNG Koitng Tou Trotapol B. Kngioou

4 IXEAIATH-PYOMIZH OMOIQMATOX

E¢aitiag TnG tTepiopiopévng onuaciag TG aAouBiokrig udpogopiag, aAAd Kal TG TTaVTEAOUG EAAEI-
Wng dedopEvwy yia TN pUBUICT OUOIWPATOG aTNV Udpo@opia auTh, n oxediaon Tou HovTEAOU TNG AekAvng
Tou B. KngiooU TrepiopioTnke aTov KOPOTIKO UdPOPOopEa. TO OPoiwua TTOU OXEDIAOTNKE aTTOTEAEITAI OTTO
éva aTpwpa (single layer), kataAauBdvel GUVOAIKN €KTOON 53X18km=954km? kau amroTeAEiTal A6 7252
KUWeAiBeG (cells) pe diaoTaoelg ammd 150-150m £wg 800X800m (Zx. 2).

H TexvIKA avaTTTugng TNAEOKOTTIKAG KavABOU aTTOOKOTTEl KUpIA OTnV ETTITEUEN UWPNAGTEPNG akpiBeiag
TTPOCOMOIWONG OTIG TIEPIOXEG 181aiTEPOU evdIapépovTog (Wang & Anderson 1982, MNavaydtroulog 1996).
Qg T€TOIEG TTEPIOXEG ETTIAEXONKAV O OVEG EKBNAWONG TWV KOPOTIKWV TTNYWV Kal oI KUpieg {wveg dIron-
0ngG ToU TToTapoU TTPOG TNV KAPAOTIKY udPOPopia.

Na Tov opIoud TNG YEWHETPIOG TOU KAPOTIKOU Udpoopéa Xxpnaolpotroidnkav Ta dedouéva Twv AIBo-
AOYIKWV TOPWYV YEWTPAOEWY, 0 UOPOAIBOAOYIKOG Kal O TOTTOYPAPIKOG XAPTNG TNG Trepioxns (ETME Mém-
TTag-AvTwviou et al., 2000), o xdpTng 100BaBwWY KAPTTUAWY Tou aAAouBIakoU KOAUPPOTOG Kal TO TTOpi-
opaTa TTAAAIOTEPWV EPEUVNTIKWV EPYOCIWV TTOU eKTTOVHBNKav oTn Aekavn auth (Mayouvng, 1994a). O
UBPOPOPEAG XAPOKTNPIOTNKE WG EAEUBEPOG PE BUVATOTNTA PETABAONG G€ OUVONKEG UTTO TTiEDT), avaAoya
ME TN OXETIKN B€0n TNG TNECOUETPIKNG ETTIPAVEING OE KABE evepyr] KUYWEAIDO TTPOG TNV 0po@r Tou udpo-
popéa.

4.1 EmAoyr| opIoKWY GUVBNKWY

ATTO TNV avaAuon Twv TECOUETPIKWV BESOUEVIWV TTPOKUTTTEI OTI N KUpIa BiEUBUVGT UTTOYEING PONG E€i-
val atrd SUTIKG TTpog avaToAikd. Q¢ Bopeio OpIo avATITUENG TOU OPOILUOTOG €XEl An@OEi 0 UPIOTAPEVOG
UOPOKPITNG TOU GV POU KOl GTN CUVEXEID TTPOG AVATOAIKA Ta OpIa TwV AAAOUBIAKWYV TTPOCXWOEWY Kal
TOU KOPOTIKOU GUCTAUOTOG JE TOUG adIATTEPATOUG OXNMATIONOUG (ZX. 1). Ouoiwg Ta AoITTa e§wTEPIKG O-
PIO TOU OHOIWKATOG TOUTICOVTAI PE QUOIKA USPOYEWAOYIKA OpId, OTTWG AUTA @aivovTal To XAPTn TOU
oxAuatog 1, dnAadn Ye TIG ETTAPEG PETAEU BIOTTEPATWYV Kal aAdIOTTEPOTWY OXNUOTIOMWY. ZTIG TTEPIOXES
QUTEG £XOUV OPIOTET OPIOKEG TUVONKEG oTaBEPG PONG Kal EIBIKOTEPA CUVORKEG UNBEVIKAG pong (ouver)-
keg Neuman). E€aipeon atroTeAei n VOTIOBUTIKY TTEPIOXN TOU JOVTEAOU OTTOU TO QUOIKA Opla EKTEIVOVTAI
g€ OnUAvTIKA aTTdoTACN AT TNV TTEPIOX TOU OPoIWUaTOS. Me Bdon Ta ugioTdueva dedopéva n uttd
TTPOCONOIWGT TTEPIOXN BEXETAI TPOPODOCTIa aTTd TN JWVN AUTH) JEGW UTTOYEIWV TTAEUPIKWV PETAYYIOEWV
OTTO TN OUVEXEIQ TOU KAPOTIKOU GUOTAMOTOG. IMa TNV TTPOCOM0IWGT TOU PNXavIGUoU auTou, opiaThKav
ouvOnkeg aTabeprig porg (avd TTepiodo GOPTIONG) TTOU TTEPIYPAPTNKAV WE TN Xprion Tou TrakéTou Wells
Tou MODFLOW. O 11p0ocdIiopionds TwV TIHWV TwV CUVBNKWY auTwy €yive pe Tn uéBodo trial & error woTe
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VA TTPOCOMOILVETAI IKOVOTTOINTIKA TOGO N TECOUETPIO OO0 KAl Ol EKPOPTIOEIG TWV TTNYWV PE Bdon Ta u-
@IOTAPEVO USPOYPAUMATA YEWTPACEWVY Kal TTNywv. Me Bdon Ta u@ioTdueva dedopéva, n €mAoyr autou
TOU TUTTOU OPIOKAG GUVOAKNG £EA0@OAIlel TNV OKPIRECTEPN TTPOCOOIWGCN TOU PNXAVIGUOU TPOPOd0aiag
ME TO MIKPOTEPO OUVATO ETTNPEACUSO Tou BIKTUOU UTTOYEIOG PONG TOU OPOIWKOTOG. AvTioToixn Bewpnon
aKoAoubnonke Kai yia 10 BopelodUTIKO GKPO TOU OHOIWUATOG, OTTOU EKTIUABONKE N CUVIOTWOO UTTOYEIOG
€KPOPTIONG ATTO TO KAPOTIKG oUCoTnUa TNG AekdAvng Tou B. Kngioou. To dvw Kal KATw OpIo Tou JovTEAOU
TTEPIYPAQPETAI ETTIONG ATTO TN YEVIKOTEPN GUVONKN OTABEPNG PONG Kal Yia TNV akpifela undevikrg porg o€
ETMIPAVEIA KAOETN TTPOG TO BATTESO TOU USPOPOPEA Kal TTPOG TNV EAEUBEPN TTIECOUETPIKI) TOU ETTIPAVEIQ.

w = AIAXEIPIZH YAATIKQN NOPON AEKANHE ANOPPOHE B. KH®IZOY

=E=SSEF == =SS = KATANOAI
. P PP e - T £ =
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— ] = e i ] !
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z % River

ZxAua 2. Kavapog pabnuatikod opoIuaTog Kal oplakég auvenkes. Me eAAeiWeIG onueiwvovTal ol {WVEG avaTTTUENG
TWV KAPOTIKWY TTNYWV.

H mpocopoiwon Twv aviAfoewy atmd YEWTPROEIG EYIVE ETTIONG ME TN XPAON Tou TTakéTou wells Tou
MODFLOW, To otr0io 41Twg dnAWvel Kal N ovopaaoia Tou oxedIdoTnke €I8IKA yia To okotrd auTo. MNa Tov
uTToAOYIOPS TWV OVTAROEWY (KOTA KUpIo AGyo yia dpdeuan), XpnoiyoTroiionkav oTtoixeia ammod v EY-
AAI kai ToTmKOUG @opeiG TNG TrEPIoXAS. MNapdAAnAa, pe BAon XAPTEG Xprong yng TrpaypaTotroifénkav
UTTOAOYIOMOI TWV QVAYKWY TwV KOANIEPYEIWY OE VEPO, CUUPWVA E UPICTAUEVO Kal KATAAANAO yia Tnv
TrEPIOXA UTTOAOYIOTIKO JovTéAo (Panagopoulos, 1996).

H Aeimroupyia Twv KAPOTIKWY TTNYWVY TTPOCOUOIWONKE KE TN XPAON TWV GUVONKWY PONAG CUVOPTWHE-
vng udpauAikoU @opriou, ) ouvenkwy Cauchy. Kard tn ouverikn autrj, n porj ammé/Trpog 1o XWPo Tou
OMOIWPOTOG €ival CUVAPTNON TNG UPIOTAPEVNG USPAUAIKAG KAIoNG peTAgU U0 OnuEiwy Kal TOU GUVTEAE-
o1} conductance TTou €apTdaTal atré TNV UOPAUAIKR aywYINOTNTA KAl TA YEWUETPIKA XAPOKTNPIOTIKA TNG
ETMIPAVEIAG TTOU JeTOAOBei peTagl Twv onueiwv autwy (Wang & Anderson, 1982). XpnoipoTToinenke 1o
TrakéTo drain Tou MODFLOW 110U €TITPETTEN POK) HOVO EKTOG TOU XWPEOU TOU OMOoIWUaTOG. ‘ETol, pia Tnyn
ek@opTIeTal e PUBUOG TTOU €€apTATAN ATTO TN TIMA TOU OUVTEAEDT conductance Kai TNV USPAUAIKN] KAion
TTOU TTPOKUTITEl PETAEU TOU UTTOAOYIZOUEVOU UBPAUAIKOU (PopTiou OTNV KUWEAIGO TOU OUOIWHATOG TTOU
Bpiokeral n TTNyr) Kai Tou UPopETPou ekONAWONG TNG. O TIpéG TTou emAéXBNKav Kupaivovtal atré 10000
m?/d (Gvw poug) £wg 25000 m?/d (k&Tw poug). O id10g TUTTOG OPIKNG CUVBNKNG ETTIAEXBNKE Kal yia TNV
TTPOCONOIWGT TNG USPAUAIKAG GAANAETTIOPACNG TTOTAPOU-USPOPOPEX, |E XPrioN TOU TTaKETOU river. O o-
PIOUOS TWV TTAPAPETPWY TTOU ATTAITOUVTAI YIA T GUVOAKN QUTH, OTNEIXBNKE OTOV UTTOAOYICUOG TTEPIOPI-
OMEVWV XPOVOOEIPWY BIAPOPIKWYV TTOPOXWY O€ ETAEYMEVEG BETEIG KATA UAKOG TNG KOITNG TOU TTOTANOU
Kal 0€ UTTOAOYIopOoUG TNG TTapapéTpou conductance, (WOTe TO TEAIKO ATTOTEAEGUA TG TTPOCOUOIWONG va
atTodidel YE IKAVOTTOINTIKO TPOTTO TIG OXE0EIG USPAUAIKAG ETTIKOIVWVIAG YETAEU udpo@opéa Kal TTOTapoU
O1 TeNikég TipEG conductance kupaivovTal atré 600-13000 m?/d, sival MEYAAEG OTIG TTIOTOTTOINUEVES JUIVES
UOPAUAIKNG ETTIKOIVWVIAG TTOTANOU-USPOPOPEN Kal MIKPOTEPEG OTIG UTTOAOITTEG TTEPIOXEG. H peBodooyia
QUTH €QOPUOZETal CUXVA YIa TNV ETTITEUEN Q&IOTTIOTNG TIPOCOMNOIWGCNG TWV KUPIWV INXAVIGHWY AEITOUPYi-
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0G €VOG USPOPOPED PE OUOIWMATA Yia T oUvTagn Twv otroiwv Oev diaTiBevtal Aetrropepr) dedopéva
(Charalambous et al.1995, MNavaydtmouAog et al. 1999).

4.2 Kartavour USpaulIKwV TTAPAUETPWY

MNa ™ oxediaon Tou PYaBnuaTikoU OUOIWMATOG OTTAITEITAI O OPICUOS TNG KATOVOUNG TwV (WVWV U-
OPAUAIKWV TTOPAUETPWY Kal EI0IKOTEPA TWV TIHWV PETARIBacTIKOTNTAG T, udpOoXwWENTIKOTNTAG S KOl Sy
KaBwg eTTioNG Kal 0 OUVTEAEDTHG aviooTpoTTiag Toug (Rushton & Redshaw, 1979). H emAoyn Tng peTaBi-
BaoTikdéTNTag T €vavTl TG UBPAUAIKAG aywyIdéTnTag K TTou AANOI EPEUVNTEG EXOUV XPNOIUOTTOINCEl OE
avahoya TTpoBAfuara (Scanlon et al., 2003), KaAUTITEl TNV EANEIPN AETITOPEPWV SESOPEVWV VIO TO TIAXO0G
KapaoTikoTroinong. H TeAIKr katavour Twv {WVwV TIHWY USPAUAIKWVY TTAPOPETPWY TTPOEKUWYE UECW TNG
ueBSGOoU trial & error, BacioTnke O€ OTIG UPIOTANEVES TIUEG OTTO TTAAQIOTEPA ATTOTEAETUATA OOKIUACTIKWY
avtAnoewv (Mayouvng 1994a, Mayouvng 19943) kai oe BIBAoypagika dedouéva (Fetter 1988, Freeze &
Cherry 1979). Emonpaiveral 611 emBARBNKav onuavTikEG aTTOKAICEIG aTTd TIG TIHEG AUTEG WOOTE PETA TN
PUBUIoN TOU OUOIWHATOG Kal va atrodidovTal hE IKAVOTTOINTIKY aKpiBEIa OI ATTOPPOEG TWV KAPOTIKWY TTN-
YWV Kai Ta udpoypdupata oTiG BEoelg TTapakoAoUBnong NG TECOUETPIKAG ETIPAVEING. To €UPOG KUPAV-
oNG TwV TENKWV TIHWV €gival: 100m%/d<T<34000m?/d, 1.0E-9<S<7.0E-3, 0.001<Sy<0.12, ye ouvteAeoT
KaTaképueng avicotpoTriag 0.1. Ze YeVIKEG YPOAUMES OI TIUEG UOPAUAIKWV TTAPOUETPWY €ival PIKPEG OTa
Avw TUAPOTA TOU JOVTEAOU Kal TIPOOJEUTIKA QUEAVOVTAI TTPOG TIG KATAVTN aTTOAAEEIS TNG AeKAvNg, OTTWG
XAPOKTNPIOTIKA ATTEIKOVIZETAI OTO OXANA 3 TNG KATAVOUNG TWV TIMWV PETARIBACTIKOTNTAG.

AIAXEIPIZH YAATIKQN MOPQN AEKANHE AMOPPOHE B. KH®IZOY

KATAMOAI

OPXOMENOE
=

ZXAMA 3. XwpIKA KATavour eupEwv {wvwv petapifaocTikétnTag T (mzld) OTO XWPO TOU JOVTEAOU.

E€aipeon amroreholv ol {wveg PeTARaong ammoé Tov Avw OTo PECO Kal atrd TO JESO OTOV KATW POU,
OTTOU OPIoTNKAV HIKPEG TIMEG T, S TTPOKEINEVOU VO TTPOCOHOIWOE TO TTEPIOPICUEVO EVEPYO TTAXOG KAPOTI-
KOTTOINONG Kal | CUVOAIKG TTEPIOPICUEVN EKTOCT TOU UDPOPOPER OTIG CUIVEG QUTEG. Z€ APKETEG TTEPITITW-
o€IG KaBioTaTtal capEG OTI N JETAPRIBACTIKATATA KAl O CUVTEAEOTEG USPOXWPENTIKOTATAG AauBdvouv akpai-
€G TINEG (UWPNAEG 1 Kal XOMNAEG), TTou de CuVAdOUV ATTaPaiTNTO WE TO XOPAKTAPA TNG KAPOTIKAG
udpogopiag. Aedopévou 611 To MODFLOW agopd Kopeauévn pon o€ TTOpWIOES WETO, gival aTTapaitnTn N
SIa@OoPOTToINCN TWV TIUWY USPAUAIKWY TTOPAUETPWY OKOMA KOl EKTOG TTIBAVWV OpiwV QUOIKNG CNUCCiag
TTPOKEIPEVOU va atTodoBoUv oTolxEia Kal Pnxaviopoi udpoduvapikAg eEENIENG TTou Bev aTTavTouV Ot éva
TUTTIKO TTOPWOEG YETO (TaXUTATN EKPOPTION-POPTION CUOTHUATOG KOTA TTEPIOXEG).

O uttoAoyIop6G TNG TPOPOBOTIaG TOU XWPOU TOU OMOIWMATOG aTTO aTTeudeiag diInénon tng PPoxo-
TITWONG Kal aTTO UTTOYEIEG TTAEUPIKEG PETAYYIOEIG EYIVE E TN XPrON OPOILUOTOG Bpoxng amoppons (E-
TME Mémmag-Aviwviou et al., 2000). MNa N cUvBeon TOU OUOIWKATOG AUTOU XPNGCIUOTIOINBNKAV O TIUES
BpoxOTITWONG Kal BEPUOKPATIag XPOVIKNG TTEQIOOOU 27 £TWV G€ Pnviaia XPovikd BAuaTa, atrd Toug Je-
TEWPOAOYIKOUG O0TaBUOUG OTNV €upuTEPN TTEPIOX) MEAETNG. A KABe oxnuaTiopd opioTnke SIAPOPETIKO
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TT0000TO EVEPYNG KaTeioduong (BpoxOTrTwon-e¢aTpicodiaTTvor)), Kupiwg pe Bdon ta ABoAoyikd Tou Xo-
pakTnpIoTIKA: 90% yia To kapaT, 10-20% yia TIg TTPooXWOElg Kal 5% yia Toug Aoirroug oxnuaTiopous. H
PUBUION TOU OUOIWPATOG OTNPIXONKE OTNV IKAVOTNTA TOU VA QVOTTAPAYE! TIG HETPNMEVEG TIMEG TTAPOXWYV
TINYWV Kal TNV KUPavon Twv OTABUEWY Tou udpo@dpou GUOTHHOTOG, OTIG TTEPIOXEG OTTOU Eival 0OPUIG
oploBeTNUEVN N AeKAvVN ATTOPPONG.

4.3 PUBUION-£TTOARBEUCT OUOIWPATOS

Qg kpiTApIa yia Tn pUBUICN Tou PovTéAou aglodoyRBnkav n pop®r TG eCOUETPIag o€ OAGKANPN TN
Aekavn, n €€€NEN TNG TieopETpiag o€ eTTAEYUEVEG BETEIG TTOPATAPNONG, O TTAPOXES TWV TTNYWV Kal N €-
TACIa KUPAVOR TOUG, N OX£0n TPOPOd0aiag YETaEU TTOTAUOU Kal KAPGTIKAG UdPOoYopiag Kabwg eTriong
Kal TO GUVOAIKG udaTIKG 1IG0C0YIO TNG TTEPIOXNAG. Aev aTTaITHONKE CUOXETION TTIECOUETPIAG-TTAPOXWY TIN-
YWV YIa TV aVATITUEN CUVBETIKWVY XPOVOOTEIPWY TTAPOXWV TTNYWY, a@oU o1 TEAEUTaieg ATavV YeyaAlTePNG
BIGPKEIOG aTTO TIG TTPWTEG. To OPOiWPa PUBUIOTNKE 0€ CUVOAKEG BUVANIKA £EI00PPOTTNHEVOU I00LUYiou
(dynamic steady state-DSS) kai xpovika peTapailduevou 1ooduyiou (transient state-TS), evy oTn ouvé-
XEIO TTPAYUATOTTOINONKE N €TTOARBEUCH TOU OTNEICOUEVOI GTIG UPICTANEVEG UETPMOEIG TTAPOXWY TTNYWV
KOl OTAOPEWV KOPOTIKAG udpogopiag. H eTTiAucn TOu GUOTHAHATOG €EI0WOEWY UTTOYEIOG PONG EYIVE UE
xpron Tou Trakétou PCG2 kal wg KPITAPIO OUYKAIGNG XPNOIUOTTOINBNKE N S10QOopa CTABUEWY UETAEU
dladoxikwv Auoswv 0.01m.

MNa TN puBuIon o€ ouvlrkeg DSS eTTIAEXBNKE 0 HECOG GPOG TWV CUVONKWV AEITOUpPYiag Tou CUCTHHO-
TOG TNV XPOVIKr) Trepiodo 1984-1989, katd Tnv otroia £TMIKPATOUV PEOEG OUVONKEG EKMETAAAEUONG, TO U-
datikd 160C0yI0 TNG Aekdvng eival oTaBepd Kal 0 PEGOG OPOG TWV KAIMOTOAOYIKWY GUVONKWV €ival avTi-
TIPOOWTTEUTIKOG TWV PECWVY OUVONKWYV TG TTEPIOXNG. O EAeyX0G pUBUIONG €yIVE JE TIG ECEG OTABUES TNG
TTAPATTAVW TTEVTOAETIOG O€ 18 YEWTPNOEIG KATAVEUNUEVEG EVTOG TNG TTEPIOXNG EVOIAPEPOVTOG Kl TIG HECES
TTAPOXEG TNG iBIaG TTEPIOGOOU TWV TTNYWV TTOU EKPOPTICOVTAl OTN AEKAVN.

XPNOIYOTTOIWVTAG PNVIAiEG TTEPIGOOUG POPTIONG, TTPAYUATOTTOINONKE yia TNV idIa TTevTagTia N pUBUIon
og ouvlnkeg TS. H trepiodog auTh gival N povn TTou Trapeixe amodeKTO GYKO TTPWTOYEVWIV OESOUEVIV VIO
TNV €TTITEUEN IKAVOTTOINTIKOU €TTITTESOU pUBUIoNG. O éAeyxog pUBUIoNG OTNPiXBnKe OoTa UBPOYPANMATA
OAWV TWV TTYWV EVTOG TNG AEKAVNG KOl 0T UOPOYPANMATA 10 YEWTPIOEWY KOTAVEUNUEVWY KATA UAKOG
TOU agova avaTTugng TnG.

H eTaABeuon Tou opoIWPATOG £YIVE yia XpoviKr TTepiodo 27 eTwv (1967-1994). MNa 1o didoTnua au-
T6 dev UTTAPXEI KOV TTEPIOBOG avapopdas Twv atrapaitnTwy dedouévwy yia pUBUION TOU OUOIWNATOG,
TANV TnG TTePIGdou 1984-1989. H UtTapén woTdéco £0TW Kal OTTOPASIKWY PETPOEWY, ETTETPEYE TNV €-
KTEAEOT TOU OMOIWMOTOG YIA TN XPOVIKI QUTH] TTEPIOd0, WOTe va eEA0PAAIOTE Eva TTPOCBETO PETPO aglo-
Aéynong TnG pUBUIoNG Tou. H CUUTTEPIPOPA TOU OUOIWKATOG KATA TNV TTEPIOdO auTr| &€ dIAPOPOTTOIETAI
OUYKPITIKA JE TNV TTEPiodo puBuIoNng, TTapd Tnv UTTapEn eviog auTrG UYPOTEPWYV Kal ENPOTEPWY TOU é-
00U 6pOoU UBPOAOYIKWY TWV. ETTopéving, o BaBudg agloTmoTiag Tou gival IKavOoTToINTIKOG TTapa TOUG TTE-
PIOPICPOUG TTOU AUTO EXEl OTTWG TTEPIYPAPOVTAI OTN CUVEXEID.

5 ANOTEAEIMATA

Z€ ouvlnkeg DSS n TTpocouoiwan KPIVETAI IKAVOTTOINTIKF AQOoU €TTITEUXONKE GUVTEAECTAG GUOXETI-
oNG METOEU HETPNMEVWV KOl UTTOAOYIOHEVWY OTABUEWY R?=0.98 Kai ATTOKAION WETAEU UTTOAOYIOUEVWIV
Kal JETPNUEVWV TTOPOXWV TTNYWV JIKPOTEPN Tou 5%. YwnAdTepo emimedo pubuiong Ba ptropoloe va €-
TEUXOEl pE peyahuTepo apIBud Kal KOAUTEPN KATAVOUHA TwV ONUEiwV EAEyXOU.

Me Bdon ta u@ioTdueva TTPWTOYEVH OTOIXEIA TTEPIOPICUEVOU OYKOU Kal aoTToTiag Kal S£S0UEVV
TWV TTEPIOPICUWV TTOU TTPOKUTITOUV a1Td TRV £@appoyr) Tou MODFLOW o€ kapoTikd oUoTnua, eKTINATal
Ot n TTOIdTNTA BaBuovounong eival IKAVOTTOINTIKA Kal 0€ UVONKeG TS TTOU aTToTEAOUV GUVONKES TTPAY-
MaTIKAG Aeimoupyiag Tou cuoTrpaTog. MNa 10 ouvoAo Twv 60 TTePIGdwY @OPTIONG TNG TTPOCOUOIWONG
Tpoékuyav: (1) yia Tnv KUpavon TG otaddung RMSE=4.75m kai atrékAion o€ TTANpn KAigaka (219.56m)
2.16%, (2) yia TIG EKQOPTIOEIG TWV TTNYWV: RMSE=1787.3m’h kai armokAion o€ TTAfpn KAipyoka (15080
m3/h) 11.8%. ATIO TIG TINEG QUTEG, TTPOKUTTTEN OTI TO ETTITTESO PUBUIONG Eival EQANRIAANG TTOIGTNTOG PE QUTO
TTOU ETTITEUXONKE O€ KAAUTEPA PEAETNUEVO KOPOTIKO CUCTANA TTpocopolwpévo oto MODFLOW pe xprion
MeyaAUTepou dykou dedopévwy (Scanlon et al., 2003).
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To opoiwpa éxel TN duvaTdTNTa VA TTAPOKOAOUBET PE IKavVOTTOINTIKY akpiBeia Tnv Tédon peTaBoAng TG
TNECOUETPIKNAG ETIPAVEIAG XWPIG CUOTNUATIKEG BETIKEG i} apvNTIKEG ATTOKAIOEIG aTTO AQUTAY (ZX. 4), EPpavi-
{ovTaG OXETIKA aduvayia akpiBoUg TTPOCOMO0IWONG TWV AKPQIWY TIWVY KAl TWV ATTOTONWY PETAROAWYV
NG, TTou eival BERaia 0 kavovag o€ £va KapaTikG ouoTnua. I1diaitepa oTnv TTEPIOXA TOU KATW POU TTapO-
TNPEEITaI TTPOOBEUTIKA Gvod0G TNG OTABUNG KAl €V CUVEXEIQ ATTOTOUN OTABEPOTTOINCNA TNG € Hia oTabepn
TIMA ME MIKPEG OTTOKAIOEIG (2X. 4).
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IxAua 4: ZuykpITIKE udpoypappaTa BEcEwY TTapaTAPNONG TTIECOUETPIKAG ETTIPAVEIAG GTOV GVW Kal KATW POU.

O1 atrokAio€IG PETAEU PETPNMEVWV KAl TIPOCOMOIWMEVWY TIHWY, TTou dev uTtTepPaivouv Ta Sm Trepi-
TToU, aTTOdidOoVTal KUPIWG OTIG IBIAITEROTNTEG TNG UOPOBUVAUIKAG AEITOUPYIAS TWV KAPGTIKWY GUOTNHATWY
Kal OTIG TTEPIOPITUEVESG BUVATOTNTEG AKPIBOUG TTPOCONOIWACNG AUTWV aTTd évav KWIIKA POAG O€ TTOPWOEG
péao. Or akpaieg eEAAXIOTEG TINEG TwV UETPAOEWY TTEdIOU UTTOPOUV GUXVA va atrodoBolv e ETTNPEATHO
attd AvrAnon.

H Aeitoupyia Twv KOPOTIKWY TTNYWV TIPOCOMOIWVETAI PE ATTOAUTN eAeuBepia, eEaiTiag Twv opIaKwyY
OuVONKWV TToU ETTIAEXBNKAV, XWPIG CUCTNUATIKEG 1] TTOAU ONUAVTIKEG ATTOKAIOEIG OTTO TIG PETPNMEVES TI-
MéG TTediou (ZX. 5). TouTo 1o0XUEl EIDIKOTEPA OTIG AVAVTN TTEPIOXEG TOU OUOIWHATOG, VW) O TTAPATNPOUE-
VEG ATTOKAICEIG €ival JeyaAUTEPEG OTIG KATAVTN {wveS. EKTOG atrd Tig IDIaITEPATNTEG TTOU XOPAKTNPICouv
TOUG UNXAVIOPOUG AEIToUpyiag JIOG KaPOTIKAG TINYAS KAl Ol OTTOiEG OV UTTOPOUV VA TTEPIYPAPOUV ETTO-
KPIBWG a1 évav un eEEIBIKEUPEVO KWOIKA JABNUATIKOU OPOIWKATOG, £va PEPOG TWV TTAPATNPOUMPEVWV
aTTokAiogwv PTTopEi va atmodoBbei o CQAAUaTa JETPHOEWV.

Kard tnv avdAuon euaiobnaiag TTou TTpayuaToTroiftnke pe KUPOVON TwV TTAPOPETPWY TTOU £EETA-
omKav o€ eUpog + 75% Twv opiopévwv Kata Tn pUBUIoN TINWY, TTPOEKUYWE OTI TO OMOIWMA Eival EUai-
obnto otn petapiBaoTikdTNTa. MapdAAnAa, eupavifel onUAvTIKr euaiodnaia otn PeTaBoAR TNG TPOPOdO-
oiag 1Tou OéxeTal ammd BPoxOTITwon aAAG kol UTTOYEIEG TTAEUPIKEG UETAYYioEIG. Aev TTApOUCIAZeTal
onUavTIKh euaioBnoia aTn PETABOA Twv AVTAOUPEVWY OYKWV VEPOU, OUTE OTN WETOBOAN TWV CUVTEAE-
oTwv evarrobrikeuong. O opiopdg Tng TiPARG conductance oTnVv TIPA Katw@Aiou TTou TTPoodidel uwnAd
BaBuod eAeuBepiag O0TO OPOIWHA KAl ETTITPETTEI TNV IKAVOTTOINTIKY EIKOVA TTPOCONOIWGCNG TWV JNXAVIGUWY
€KPOPTIONG TINYWV Kal USPAUAIKAG ETTIKOIVWVIOG TTOTAPOU-USPOPOPEQ, TTPOCDIOEI OTO OPOIWMA UEPIKN
€uaIoONCia TNV TTAPAUETPO QUTH.

ATTOdEXOMEVOI TNV IKAVOTNTA TOU JOVTEAOU VA TTPOCOMOIWCEI TOUG KUPIOUG UNXAVICHOUG AEITOUpYiag
Kal €EENIENG TOU KapPOTIKOU OUCTAUATOG TNG Aekavng Tou B. Kngioou, 6Trwg TTpoKUTITEl ATTO TO TTOPATTE-
vw atroteAéopara, oxedidotnkav Kal agloAoyRBnkav evaAAakTIKE aevapia SIaxeipiong Twv USATIKWY TTO-
PWV TNG TTEPIOXNG UTTO PEDEG, aKPAiEG UYPES Kal aKpaieg ENPES TTEPIGBOUG.
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IxAMa 5: ZUYKPITIKE QvTITTPOCWTTEUTIKG USPOYPAUHOTA TIYWYV OTOV Gvw Kal KATW pou (TTNyEg Opxopevou).

6 ZYMMEPAZMATA

H epappoyry Tou MODFLOW o10 kapoTiké ouoTnua Tng Aekdvng Tou B. KngioouU, odriynoe ot Iko-
VOTTOINTIKA Kal agIoTmoTa atroTeAéopara. H TroidtnTa pUBUIONG TOU OPOIWKOTOS Kal n duvaTtéTnTa IKAVOo-
TTOINTIKAG TTPOCOH0IWONG TwV KUPIWY PNXAVICHWY USPOSUVANIKAG AEITOUPYIOG TOU GUGCTANATOG €ival
TTEPIOPIOHUEVN CUYKPITIKA E TO ATTOTEAECUATO TTOU £XOUV ETTITEUXDEI OE TTIPOOXWHATIKOUG USPOPOPEIG,
WOTO00 KpiveTal ATTOOEKTA KAl ACOPAANG yia TNV £E£TAON EVOANOKTIKWY oevapiwy diaxeipiong Twv udarti-
KWV TTOpwV TNG Aekdvng. H UtTapén TTpOoBETWV TTPWTOYEVIIV BEBOUEVWV PE KAAUTEPN XWPIKHA KOTAVOUH)
Kal heyoAUTepo BdaBog xpdvou, Ba evioxue onUavTIKA Thv €IKOVO TOU OpoIwaTog. H epapuoyr artAng
TTPOCEYYIONG YIA TNV TTPOCON0IWCN KAPOTIKWY UOPOPOPEWY Eival EQIKTH, UTTO TNV TTPOUTTOBECT 0aPOoUs
YVWOoNG TNG YEWHETPIAG TOUG Kal TNG USPOBUVAIKNAG Toug Aeiroupyiag kai eEEAIENG. H katavonon Twv Tre-
PIOPICUWV TTOU VA TETOIO OMOIWMA €XEI KAl ETTOUEVWG N SIATUTTWON EPIKTWY GTOXWYV, N UAOTTOINON TwV
OTToiWV OV EUTTITITEI OTO TTEDIO TWV TTEPIOPICUWV Tou, gival emBeRANUEVN. H diatutTwon Kal yvwan Twv
TTAPAdOXWV TTOU EUTTEPIEXEI N OXEDIAOT) TOU KAl TTOU CUVETTAYETAI N JABNUATIKY) TTPOCEYYION €VOG TTOAU-
TTAOKOU CUCTANATOG gival atrapaitnTn. Baoikég TapadoxEG atrd 1o Babud 10XU0G TwV OTToiwv e¢apTdTal
Kai n agiommoTtn epapuoyn Tou MODFLOW oe KapaoTikd udpo@opo auaTnua gival n UTrapn Kopeouévng
PONG Kal N TTPOCEYYICH TNG TTPOG GUVONKES PonG TTopwdoUG péoou a€ KAIHaKa Aekdvng. Ala Twv TTapa-
OOXWV QUTWV TTPOKUTITOUV KaI O BOCIKOI TTEPIOPICHOI 0T XPACN Tou: YIa T YEAETN Kai agloAdynon Twv
ATTOAUTWV TINWY TWV USPAUAIKWY TTOPAUETPWY Kal TNG UBPOBUVAUIKFG GUPTTEPIPOPAS TOU CUCTANATOG
o€ KANiJaKa YeWTpNong, KaBwg €TTiong Kal yia TN JEAETN TNG UBPOBUVAUIKNG EENIENG TOU CUCTAUOTOG OTIG
{wveg TPoPodOaiag Tou OTTou BeV ETTIKPATOUV GUVONKEG KOPEOUEVNG PONG.
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MODFLOW is a very well verified code of mathematical modeling for simulation of saturated
groundwater flow in porous medium. Groundwater flow simulation in discontinuity media (i.e. media
characterized by dominance of secondary and tertiary porosity as opposed to primary porosity), such as
karstic aquifers, utilizing specialized models is problematic. Due to existing impedes the use of the con-
ventional model MODFLOW was attempted for the simulation of the karstic system of the Viotikos Kifisos
river aiming predominantly at assessing the potential, restrictions, particularities and conditions under
which such a modelling code could be implemented, especially when relatively restricted volume of raw
data is available. Compilation and calibration of the model suggest that MODFLOW may in general be
implemented and can provide useful results. As in every mathematical model, knowledge of the assump-
tions made and the intrinsic restrictions involved is required, along with in-depth evaluation of its capabili-
ties. The mathematical model of Viotikos Kifisos basin forms a valuable tool for management of its water
resources and study of regional groundwater evolution.
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