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Mepidnym

H mepioym perétng tomobeteital otov dfova Koarapundxas-Zapaxrvac (B-N), oto Bopelo dxpo
me Oeocoiucc MecoeAnViKNG aUATKAS, GTOVS VOPOTEPATOVS GYTUOTIGUOVS TMV TOTAULWV
npocymasmv oV [Inveod motapol. Zto Popeio Tuipa tov wediov Epevvag Asttovpyel xOpog
avefédeykmg Suabeong aoTikdv oTEpedV Kat LYpdV anofAntmv tov Afpov (cxovniddtonog), o
omoiog dev mAnpoi Kavéva KPLTPLo VYELOVOLIKNG TG ko amoterel dpeca kivduvo poivvong
TOV LAPEVTIKOY YewTprioewy Tov Afuov Koahoumdikeg (‘Zuvkid’) ket 10U OWKIGHOD 1TNG
Tapaxknivog.

Aapfdavovrag vmoym (1) v vdpaviun kiion tov vdpogopéa (0,5-2%), (2) ™ péon Tpm tov
ouvtekeot VEpOVALKAS ayeywomtog (107%-107 misec), (3) ™ péom toxdmre Kiviong TV
vIoyEimv vodrav (60-600 pétpa/étog) Kat (4) To ¥POVo AEITOVPYILG TOL YMPOL TNG YWUATEPTS
(~20 1ehevtaia ypowvia), o ‘Bocavoc’ pumavernc, umopel va exteivetal o8 andGTACT] TOL
wopaivetar and 1200 pérpa péxpr Kot 12 prlduetpa nepinov, KaTavin G YOHATEPTS.

H yewguown épeuva mov debiybn (svvéa yeomiektpkés Pabookomioes) katd pikog evog
afova pfikovg 1525 pétpwv kau Sedbuvong B-N, evidmos évo “OPopa’ vynifis educg
avtictaonc (>500 Ohm.m), oto Bopeo-kevipikd Tufpa tov nediov épevvag, o KPS ayeTIKd
BaBog (~30-40 pérpa), mov amoteAel TO YEONAEKTPIKO LOPadpo NG meployRc (cvvekTikd
Kpokahomayn) wkar dwympiler v mepoyf] oe d00 vmdyelec vmoiexdves (Kalaunaxog &
ZOopaKnvog).

And g tipéc tov adikov aviotdceav (<5 Ohmm oe Babog >40 pérpov) Siepdvn 6TL 1
vmoAexavy g Koloumdkag emmpedletar Gpeca omd TOV TOPUKEINEVO YOPO améppwymg
OTEPEDV Kl DYpOV amoPintov, evd dev cvpPaivel to B0 ot gkelvn g Zapaknvag (£101keg
aviiotdoels >15 Ohm.m). Erniong, n vdpoyedtpnon ‘Zvkid’ dev @aiveran va smmpedleton and
™y Omapén g youaTepnc Kord T Sdpkewn g Enprg mepddov. Emouidéels, Siaturdvovta
Yo to didotnpo g vyprg meptddov, otay o IInveldg tpogodotel tov vdpogopén Kat
HetaBdiieton Tomkd to medio pofig, Ady® TOv VEPOVAIKG adtamEpaTon ‘VPORETOS, KAT® amd
v xoitn tov [nveon.

INVESTIGATION OF HYDROGEOLOGICAL FACTORS
AFFECTING THE POTABLE WATER WELLS OF KALAMPAKA URBAN
BY USING GEOPHYSICAL TECHNIQUES

ALEXOPOULOS J., PAPADOPOULOS T., MASTROYANNIS A.

The investigation area is placed in the Kalampaka-Sarakina (N-S) axis, at the northern end of
the Thessalian Mesohellenic channel, in the macro-permeable formations of recent and alluvial
deposits of Penaeus river. The municipal solid waste and wastewater disposal site (uncontrolled
dump) of Kalampaka is located in the northern part of the investigation area, which does not
fulfil the requirements of sanitary landfill. For that reason this is a “threat” for the neighbouring
Kalampaka’s and Sarakina’s water supply well.
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Considering that the magnitude and direction of advective transport of pollutants in groundwater
(plume) is controlled by (1) the hydraulic conductivity distribution within the flow field (10 -
107 m/sec — in study area), (2) the hydraulic gradient of potentiometric surface (10™ - 10~
m/sec) (3) the groundwater velocity (60 - 600 m/y) and (4) the period of landfill use (~20 last
years), is estimated that the plume has spread array, approximately 1200 m to 12 km.

The geophysical investigation that was carried out (nine vertical electrical sounding) along an
axis of 1525 metres length in N-S direction, revealed a high resistance (>500 Ohm.m) ‘dome’,
in the northern-central part of the field, in a relatively small depth (~30-40 m), that constitutes
the geoelectrical background of the section (cohesively conglomerates) and separates the area in
two underground sub-basins (Kalampaka and Sarakina).

The low resistivity values (<5 Ohm.m in a depth >40 metres) showed that the Kalampaka sub-
basin is influenced by the adjacent area of uncontrolled dump, while higher values are present in
Sarakina sub-basin ( >15 Ohm.m). Furthermore, the water-supply well *Sykia’ does not appear
to be influenced from the existence of the landfill during the dry (summer) period. Uncertainties
are expressed for the humid (winter) period, when the Penaeus river recharges the aquifer and is
altered locally the direction of groundwater flow, because of the hydraulic impermeable ‘dome’
beneath the river’s area channel.

1. Ewayoym

H meproyn nerétmg, tonobeteiton mepi to 2 yruopetpa voTia g toANg g Kodopmdkas oty
koitn tov IInvelov motapob, dmov evromilovTal ot yoiapol oynuaTiciol TV KPOKAA®Y, GUULOV,
YOOV Kot TNADY TOV TOTAU®Y TPOCYOGEDOY TOL Kot el Tou afova ywupatepn Kaiapmdkog
(Bopera) — owropdc Tapoxnvac (vonia) (Ewodva 1).

Me Béon to vadpyovia ctoyEela VOPOYEWTPTIOE®Y CTHV EVPUTEPT) TEPLOYT LEAETNG, TPOKVMTEL
6t 1o mayog TV npocymosmy Tou IInvelol motapod dev vnePaivel ta 100 pétpa. Qg vrofabpo
™me mepoyic avapévovtal ot Tpiroyeveic polacoikés amobicelg g MecosAinvikng avioKog
e oepdg Ievtaddpov, n onoia arotedeiton and peydhes naleg Kpokolomay®dv Kol Woputdv
(Metéwpa).

Yxomog TS mepovoag Epsuvog eivon vo digpsuvnBel 1) dopn TV YE@LOYIKOV GYNUATICUOV Kot
vo. evromieBovv {dveg mov mbavov va £xovv GuecT ox£om UE TN HOAUGUHOTIKY exidpact) ng
TOPUKEILEVG YOROTEPTS TN TOANC TG Kohapmaxac,

‘Eto, dieliybn yeoouowk épeuva, xatd pikog evog afova unrouvg 1525 pérpav, mov apyilet
Bopeia Tov ouaopol ™¢ Lapaknivag kon PEypL TV meployn S xepatepns me Koiapmonag, n
omoia meperdpfoave mv extéheon evvéa (9) yeamhektpikov fabookomioewy (Ewova 2) yia tov
TPOGBIOPIOUS NG OTIPOPATOYPAQIKAG OSoung pe Pdon v Kotavopn G MAEKTPIKTG
AYOYLUOTITOG.

2. T'sohoyiki| dopn

O1 MBootpopoToypa@ikés evotnteg mov Jopody v meployf] peAfme, cOuQ@vV pHE 10
yewhoyko yaptn e Kahaprndxog xhipakag 1:50.000 (Savoyat ko Aakeyds, 1970), eivar
TOPOKOTE.

Yroreiayovikn {ovy

To Booika yopakTPoTIKGE - TG TPog AvGudg TeievTaiag ecwTepixng Lovng tou EAAnviKoD
16&0v - givon 1 mopovein ™¢ oyotokepatorbikrg Siimhacng pe o@LoABoug (09)', mave oV
omoia kaboviar aovppove acPeotoibor (Js-Ks.k) tov Avart. Kpnridikov.

Yrepmvdixy (v (1 (v KoCiaxa)

H cuvvegme oepd Kolaxa (Awdoio-TiBdvio) amotedeitar omd acPectdirboug (Ji-sk)' xam
oyotoxepotélbovg (Ji-s.ch)'. H aoPeotombucy wnuatoyéveon oty Yaepmvduay {dvn

! Ta odppora mov ypnowonotobviar mpospyoviar and o eOAko ‘Kodapmaxa’, khipekag 1:50.000,
¢xdoon ITME.
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tereldver pe Toug aoPestdibovg Buudpartog (Ki-s k), ot omoiot epurnebovv tov kowd prvoyT
(£.0) mg IMvdung Liovne.

Zovy Olwvov - [livdou

O1 oymuaticpol ™ evomTeg ovthg KatohapBdvouy to duTikd TUNHE TOL TESIOV £PEVVHS
(tomoBeTovvtar ektdg Tov yaptn g Ekdvag 1).

Ot ToAodTEPOL GYNUATICUOL EVTUTPOGOTEDOVTINL A0 KEPUTOMBOVG UE EVOTPDOOELS TEARYIKOV
acfeotoribov kat doiopiteg (J-Ki.ch). H oepd cvveyiletan mpog ta méve yopic dakom
Wnuotoyéveons, ME Tovg pukporatvmomayeis acPectoibouvs (Kik) war touvg mehayikovg
acPectohboug (Ks.k), péou otovg onolog napepPaiiovrar pdpyes, wappiteg kot kepardiifor
H otpopatoypagik) ahinlovyio oroxinpdverar pe tov @Avoym (f.o) xou ta vmokeipeva
FOPUKTNPIGTIKG HETafaTiKd oTpopata ard 1oug teayikons acfeatoiboug tpog to @ALoY.

) Teehmpnon - } "
Nepaexregn KALAMITAKAL " Tone™ - ,‘_ [
KAMAMITAKALS 2 N '

& g ' .‘\
& Taparias . . N

.Eapamﬁ&“ . | //

. =240 m

Encova 1: Tewioyikos yape e TepIoyns HEAETNC.
Figure 1: Geological map of the investigation area.

Molaooikéc cupavioeic Meaoelinvikne Ablarkac

Ot poiacoikéc amobicsls mov aravIAVIAL GTNY TEPLOYT] HEAEMG, arnoTeAolV To LIOPabpo Twv
TAELO-TAEIGTOKAUVIKDV Kt VEGTEPOV TETUPTOYEVOV CYUATICUOY KUl SIIKPIVOVIOL GTIS GELPES:
e Midpyec Pildparog (E.m)
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o Emtayopiov (Ole) pe xpokeiomayh, £VoALOCOOMEVO WHE WOUHITIKEG KOl MOpYOikeC
EVOTPOGELS, DIEPKEINEVE ETUKAVTLYEVAS TG o£lpas Pilopatog xal

e Jlevtalogpov, n omoio amotedsital omd peydAes MAlES KPOKQAOTUYDV Kol WAPLITOV
(Metéwpa). Zmv mepioyn pog eppaviletn o Katdtepn (Mim) war Avatepn oelpd
Metempov (M.m,).

Neéorepec Anobeégeic

Z1m pelerovpevn mEPoyn, exatépmbev g koimg Tov IInvewod notapov, svronilovron motdues

npocywoers (Q.al). Ilpokaitar yia yalopohc oynUaTICUONS HE EMKPATNOT AOPOUEPDY VAIKOV,

OTWG KPOKAA®Y, GRUOVY, YOOV Ko TNA®v. Te T0606T0 GUUUETOYNS TV UPYIAIKOV VAIKOV,

CTNV TEPLOYN HERETC, eival Kotd Kavove pikpd, evd avéavetar omv mepoyn Tpikdiov -

Kapbditoag - okapd (Kaliépyne, 1970). Me Baorn otoyeia vdpoyewtproemy oty uputept)

TEPIOYT] UEALTNG MPOKVMTEL OTL OF YEVIKEG YPOWHES TO TAXOG TV Mpocyhoswy dev Eemepvl ta

100 pérpa.

2.1 Texrovirij

To Pacikd yapoxmpotikd g TeEKTOVIKNG TG ZTEpoxfc pedémg elvar 1 Mecoshlavikn
Avlaka. And 10 Kotdtepo Olydxkuwo pgypr 1o Bouvpdrydhio omotébniav To poiacoikd
wnuato, sve mapdAinia QOVUUSTPES TEKTOVIKEG KWVNOELS OGUOPOOCUY TOV QCVVEYN Kol
EMKADOTYEVT] YOPAKTHPO TOV HOARGGIKDY IKNUETOY.

Meta v omdbeon tov Wnudtwv tov Bouvpdiydhov, dpyioav ot Kataxdpugeg KIVIGELS,
avadvlnxe 1 Aekavn, eveo and 10 Avotepo [Thewdkavo tapatnpeitan cuvexng katafvbion g
AEKAVIG KOl GYETIKG GUVEYTIC QVDWEOOT) TMOV KPUOTEIWV TNG.

270 Bopewo Tunpo g Aekavng speaviletmr o oUykAwvo Tng Kolapmaxag, tov omoiov tov
TUPNVE ATOTEAOVV TG KPOKOAOTOYN TV Metedpov, evd avatolkotepa evtomiletar To
avtikivo g OedmeTpag, 6mov evromilovIol Ol KUTEKEPULATICUEVOL oudvLuoL acBectdibot T
Y momeEAaYOVIKT|C EVOTNTAL.

Iy meployn mapatmpeital 1 ogpd Tov Kolwka, m omole amoteiel perdPoon omd v
Yromehoyovikn (dvn mpo¢ v Mwvdic. O oynpatiopol mov waipvovy LEPOS GTN YEWAOYIKN
Tov doum eival Evtova nTuympévor. TIpokerton Yo KAEIGTEC KAPTUAOYPAUPES TTUXES, KEKAMUEVES
£wg aveotpappéves (Miykipog x.a., 1988).

2.2 Yopoii8oioyio

H vdpoioyvikn ovunepipopd TV S1000pnv YEOAOYIKGOV CYNUATIONGY sival cuvaptnon g
MBoroyikig oVOTAGC TOVG, TNG KOKKOMETpiag, (s@' OoOv 7POKEwal Yo KOKKMDOELG
OYNUATIORODS), TOL PBabuod SayEveoTs TOVG Kl TOU TEKTOVIOHOU OV €00V DRXOGTEL (E¢' 0G0V
TPOKELTOL Y10 GUUTAYY] TETPOUATA).

O yeehoyikoi oymuoniopol mov anevidvtol oty Teployf peAémg, dakpivovion and amoym
vépohboloyiag, og vépoTEPATONS, NUITEPATOVE KoL TPAKTIKA GTEYAVOVS GYTHATIGHODE.
Yéporepatol oynuatiauorl

Z1ovg oynueTiopols autolg nepthapfdvovial yevika 10 ctvolo Twv ABo@doewmv mov £xouv
vymid evepyd mopddeg kot M Kiviion Tov vepolh YiveTal pE ELYEPEI KOt [E CYETIKG peyain
TayOmTo. Ydpomeputol GynUoTiopol YeviKa sivon 10 oOVOAO TV avOpOKIKOV TETPOUGTOV Kot
o1 adpopepeis omobécels Tov Neoyevoic.

Amoé 1o oUvolo 1@V avlpaKiKOV TETPOUATEV NS TEPOYNG, AyéTepo vapomepatol eival ot
aocfeotdrtor g evdmrag Qiwvol - IlivSov, Adym Tov pikpol Pablod KUPGTIKOTOINOTS
(peydhn ThacTikdémTa pe TEPLOPLOREVO SIKTVO SLOKAGCEOV KOl AETTOCTPOUATMOIN YOPUKTNPE
og cuvdvacud pe napepforéc apydakdv M popydikdv evatpooemv). Avtibeta, ot acPfeotorbor
mg Yaepmvdug {ovng (Kolwokag), Adyw TOU £VIOVOTATOL TEKTOVIOROU Kol NS PEYEAng
XPOVIKNG BLAPKEINC NG YEPOEVLOTG TOVG, MOPOVGIALOVY £VIOVI] KOPOTIKOTONON Kol oyupd
SeVTEPOYEVES TOPDOES.

H vdponepatdmra tov yohaphv cyMUaticiodv Eoptatal and 1 ABoAOYIKT TOVS GVGTOCT), TNV
KOKKOMETpio, T popen kou m didtaén 1ov xokkav. O1 cdyypoveg mpocydoeg tov IInveioy
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dopovviar and adpopepéc chvaypa tov omoiov 1 Kokkouetpla shartdvetar and B mpog N,
Aoyw adénong tng cvppetoyxns e apyikov. H péom mepatdmra tov ev AOym oxnuaTicuGy
avépyetan oe 107 émc 10 m/sec, evd n xateicduon oe 15% nepimov (Kadrépyne, 1970).
Mucpdtepn mepUTOTNTA (10* - 10° m/sec) mapovcialovy or amobéscel; mov gvtomilovral
VOTIOTEPT TNG TTEPLOYNG REAETNC.

Hueparoi oynuatiouot

Iy komyopio autol avixovv ou oympaticpoi tov Neoyevohe pe ovinpévo mocoatd
CULLLETOYTS apyilov kon ot anocabpopévor pavives tov Aioyn kot twv 0owAibov.
Yéarooreysic oynuaniouol

Q¢ mpoxTikd vdutooTeyn yopokmnpilovial Ta METPOUOTO TV OTOlwV 1) mepatdTT sival
pikpdtepn amd 107 m/sec. Ze ovTodg EVIACGOVTOL Ol UAPYES, OL QpYLAKOL oynuoTiouol, o
eAboYNG, Ol 0PLOABOL KoL OL LOACCOIKES OMOOEGELS, Ol OTOIEC £YOVV VMOGTEL GE GTUAVTIKO
Boabuod Swwyéveon.

2.3 Ynoyera vopoloyia

Nomwodvtiké ¢ modng tng Kokapndxag evroniCovion o acfeotordol g oephs Koloka
(Yreprvdwn evotta), o1 omoiol evaridooovron Le kepatdoAbous kot apythikovg oytotdorous.
O gv Moye acfsotoMbor mopovoldlovv  evdwpépovow, olid  acvvexn vdpogopid,
TApoVCALovy oYUPO GEUTEPOYEVEG TOPMOES UE AMOTEAECUA O CUVIEAECTNG Kateigduomng va
avépyeton o 55 - 60%.

Ov  mhewomiewotokawicés - ahovPokés amobéoelg moupovowilovv  sfopenikd  peyaAO
vpoyewhoykod evowpipov, €xovv pekemBel exteTapéva katd To mTopeABov o £yEl
npaypoatomomBei cvomuaTic ekpetdievoT tovg TS TeAeutaieg dVo Sexueties. Enueidveral
4Tt N KoKKOUETpia TV v AdYm oynuatiopdy saattdverar ard B mpoc N kot omd A wpog A kot
TO TAY0G TOVC avEpyetar oe 125 pérpa nepimov otny neployn e Kelaumdxac.

To vnéBabpo e rexiavng e Kahopndkag avapévetat va mapovoidlel £Viovo avaylveo Kot
va dopeitar amd poracoikd npata. O kbprog vipoedpog oplloviag e Aekavng eivat
ehevBepoc, o mhyog Touv avépyetar oe S50 pétpa mepimov Popeia thg mOANG ¢ Kahaumixag,
eVl voTIOTEPD Tpog v weployn g Kodopmdkoc ko g Zapakivag oaivetal va EEnepva o
100 pétpo.  Aopeiton  amd  abpopepny kutd  wavove  vakd  aoPeotolbuaic Kot
oYIOoTOKEPUTOMBIKIG Tpodhevone, amocpnvaveTon mpog voto (mepoy] KepaldBpuoov) ka
dwcwdton ce endAiniovs VIO TiEoT opilovres. XaPAKTNPIOTIKO YVOPICUR TOD GUYKEKPIUEVOD
vdpopopov opilovra eival 1 CVOROLOYEVELX KOl 1 avicoTporia toco oty oploviia, 660 Kot
oV Katakopvon dievbuvon (Kariépyne, 1973).

Mivaxag 1: Baoikd, yapoxtipiotikd vOpevTIKdy DOPOYELTPHOEWY
Table 1: Basic characteristics of potable water-supply wells.

BdBog Z1aBun T Eto
Owopog Temtpnon avtinong | avrinomg “‘3 N 105 Ydpogopéag
(m/h) | Avdpolrg
(m) (m)
Karapmaxa Kapmovla 70 65 75 - 80 1965 Amobéaeig
Kolapmrixa Dixa 50 28 70 1970 Anobécelg
Kahaprika Ckapoyuavvy 70 65 75-80 1977 Amobécelg
Kohapraka ‘Tuxd’ 80 150 1996 AnoBéceig
Kaotpaxt Néa 50 80 -85 1996 Amnobioelg
Kaotpakt [Tokond 70 50 1967 Amobécelg
Zapaiva Zapakiva (I'1) 73 70 40 1965 AmoBéoelg
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To cvvoro TV VOGTIVOV TOPOV 7OV TPOPOdOTOLY Ta dikTva VIPEVLOTC TV ANUOTIKOV
dopepicpdtoy Tov Anpov Kokapmdkag mpoépyovial and vrdyeovg vdpogopeis. Ltov Ilivaka
1 napatifevior o Pocikd YapaKINPEIOTIKA TOV VOPEVTIKGOV VEPOYEWMTPNCEDY TNC TEPLOYNC.
A&iler va onpewwlel 1o ovvoko oxedov twv mapamdve vdpoyewmtproewv vV3popacTEdEL TOV
gviaio shedBepo VEPOPOPO oyMuaTicpd mou avantiooetal ot MEdWEG Tpooydaosg. H
napandve dwrictwon, oe ocuvdvooud pe T évroveg avbpomoyeveis dpaompudTNTES TOL
ROPOTPOVVTOL OTNV TEPLOYY], Kabotd mbavn Ty vroPabuion e mowdtnTas Tov aviAovuevov
vepoh. Emonpaivermn emiong m  dueon vdpovhwa) oyfon  petald tov  mapodybov
vdpoyewtpricemy kat Tov TInvelod kot | Gueon EEGPTNCT| TOV TOWOTIKAV YOPAKTNPIGTIKAV TV
OVTAOVUEVHV TTOGOTITMY VEPOD UE TNV TOLOTNIC TV vepodv tov [Inveion.

3. TIowTikd yopekTNPIETIKA TOV LTOYELOV VEATIVOV TopLY

H yevuay eova mov mpoxintel and Tig derypatoinyisg mov mpayparomonibnkoay (cmTepikd
diktvo xat T 600 VEPOVEWTPNGELS) 61O TAMIGLO TG Tapolhoas peAétns (Mdaog ko Oktdfprog
2000) etvar OTL TO YMWKE YOPUKTNPIGTIKG TOV OVIAODPEVOV VOGTOV (6C0V aQopd Tic
mopapeTpous mov eréyybnxayv), mapovoidlovral ywpic pevdhec amoKAIGES OO TO. EMITPEMTA
opra (ITivakag 2).

Hivaxoag 2: Xnuixa yopoaxtyprotid Se1jitarwy vepo.
Table 2: Chemical chraracteristics of water samples.

Huepounvia 10/05/00( 10/05/00 | 10/05/00 | 10/05/00 [ 05/10/00 | 05/10/00 | 05/10/00
Anponikd ; ﬂ : . ; 5 7 . 2
Aaépropa AuiBo  [Korapmdxa|Kaotpaxi|ZapoxiveZepoxivaK ehaprdaxa Kaheprixa
. Avdrateg| . . , . : Tedtpnon' | Tedrpnon?
Bfon o} il Aiktvo | Alktvo Aiktvo | Alktvo [Fed@Tpnom ol Yok’
Ayoywome | 44, 246 375 357 322 362 414 429
(us/cm)
pH >6,5<8,5| 7.81 7.91 7,80 7,82 7.93 7.63 7.55
A’“"(ﬁ‘;‘]‘?‘” 170,86 | 26850 | 274.6 | 2380 | 227,98 | 274,60 280,7
CI' (mg/lt) 200 5,01 9.2 8.35 8,35 4.43 7.98 7.98
SO~ (mg/lt) 250 15.3 0 1 20 18,8 22,21 23,8
Ca’ (mg/l) 100 60,12 59,1 52,1 45,1 45, 62,12 64,63
Mg (mg/lt) 30 1.2 25,5 26,7 | 21,87 | 29,16 26,12 25721
Na" (mg/lt) 150 1,6 4,1 4.1 3,93 4,42 547 5,91
K™ (mg/lt) 12 0.01 0,68 0,68 0,08 0,68 0,68 0,85
NO*(mg/It) 50 <1 6.3 6.8 3,72 4,00 <10 <10
NO* (mg/lt) 0,1 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02 <0,02
NH," (mg/It) 0,5 <0,01 <0,01 <0,01 <(),01 <0,01 <0,01 <0,01

iH JEIYLOTOANYIO £Yive QUEGMS UETA THV Evapln AEITOVPYIAS THS QVIAIGS
* H derpuaroinyio éyive uetd and pia pa Aertovpyios

Avtibeta ot pukpofrokoykég mapdperpol, napovcidlovy eikéva vrofaduiong e o TnTag TV
VEPOD o€ mOAAG ompeic TOV SKTOOL VAPELONS Kol GE CPKETG omd to eheyybévia ompeia
vépoinyiac. H ev hdyw ewdve vropfabpiong Tav onpeinv vépoinyiug opeiletar kupimwg ot un
IKOVOTIOWTIKT] TPOGTUTIN TNYMV, DIPOYEOTPNGEMV Kot deLaUEVAY.

4. Pdmavon vmwoysimv voaTIVOV TOPOV

I'evikdtepa, o TpOPinua e pomavons Tov prdyawv vdaTvev orofepdtov ™Tme evpvTEPNG

nepoyrg tov Arjpov Kalapmdxag, elval orjpovtike Kol 0QelAETaL 0TI TOPAaKATo mTisg:

1 MdBeon oto £800oc oomkav kKot [loteyvikdyv vypav omofAntov. Amotélecpu g
anmovasiag £pywv VIOdoUT|S TN dayeiplon TV VYPHV anofiTwV TV OIKICHOV (TATV TOV
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1

1

v

A, Kolopmakag), eivar m ddbeon Tov ooTikdv kol Ploteyvikdv Avpdtav oe
amoppopnTikovg  Pobpovg  (ywpic mpodoypogés onankomqTag) kot N Ouibeon
BobBpoivpdrav oty nepoyn e youatepns tov Aqpov Kaiapndxas. Ta tpofinuata mov
dnpovpyet 1o xobeotog avtd oyetifovron pe TV TPoPodoTNET TV VRGYELWY VEPGOV UE
PUTOVTIKO QOPTIO, TO 070i0 £YEL WG UMOTEAECHO TNV CDENOT KUPIME TOV GUYKEVIPOCEDV
TOV EVOCE®Y TOV aLATOV KoL TOU QOGPOPOV, 0L OMOIES TPOEPYOVTOL GO TNV amodounon
TOV OPYAVIKDV EVOTEDV.

Aveféheyxktn Sudfeon aotikdv. POTEYVIKOV KOl YEOPYIKOV otepedv  amofintov. H
yopatepn g Kolapundroag (Ewdva 1), dsv mAnpot Kavéve KprTnplo VYEIOVOULKTG TP
KOl £KTOC a0 Ta aoTKd GTeEped amofinta, déyetar ta fodporvpata ko Ta andBinta ToU
coayeiov ¢ mepoyne. H aveféheykt OSidbeon amoppiupdtav mpokaiel pimaven
EMQUVELOKDY KOl UTOYELQV VEPOY AOYO TNG TOPUYmYNS EKYVACUATOV Kal TPOQOSITNONG
EMPAVELAKDY KOL LTOYELDY vpo@dpmv oprlovtavy. Znuetdvetal 6Tt T ekyviiopata £xovv
VYMAS puravTikd @optio (SekGdes £mg EKATOVIAdES POPES VYNAGTEPO amd TO AVTiGTOLXO
TWV aoTIKOV AVUGTOV) Kol TOALES popis mepiéyouv emivbuvoug kol ToSikevg pOTovS
(Bapié uétalio, Grvn opravikdy K.o.).

Xpiorn Mnacudzov Kol eutooapudkoyv. To mdcuata, pali pe to opyoviki ardfAinto Kot
T0 QUTOQGPUEKQ, Elval 01 BacKol CUVTEAEGTES TG AOENONG TG CLYKEVIPWATS EVIDGEDV
0V al®ToV, T0V POCPOPOY Kal TNG TOSIKOTNTAS GE EMPAVEIOKG KUl VTOYEL VEPG KAl 1)
YPTOT TOUG EYEL GUECT) EMIMTWOT GTNV TOWTNTA TV £dapov Kol Tov aépa (Manahan,
1994, Sawyer et al, 1994).

Kmvotpoowéc dpacmpudtnres. Ztafrikés eykatootdoslg svromiloviar oe dAn v
TEPIOYT], QAL LE Wwitepn éviacT eppavilovion oty mapdybia Covn tov TInvewon, votia

me Kaiopmdkag (~750 Pooedn ko ~4000
aryonmpofarta).

5. Awepgivnen TV cuvBnNKeOv piTaveng

H vépaviiky wiion 7tov woplov vépogopia,
Kopaiveton and 2%, xatdven mg youatepns, LeypL
0,5%, oty meploy s Zapaxnivoc. Me dedopévo
OTL 1 MEGT TN TOV GUVIEAECTH LIPUVAIKIG
AyOYIHOTNTOG YW T1) CUYKEKPIUEVY TEPLOY,
xopaivetar amd 10% péypr 10° misec (§ 2.3),
TPOKVTTEL OTL, JLE EQAPLOYN TOV vépov tov Darcy,

N péomn TaydTNTa Kiviiong TOv uIdysv vepdv
wopatvetar petadd 60 ko 600 pétpa/étoc. Me
dedopévo Ot o yopog ewwovpyei v 20
TOVAGIOTOV  Ypovia o ‘Bicavog’  pimavong,
EKTIUATOL  OTL  eKTeivetol ©f amdoTacn TOoL
kopaiveron amo 1200 upgpa  péxpr xor 12
FIAOUETPO TIEPITOY, KATAVIN NG YWUATEPTS.

6. I'swpuowa) pelim

Exmovifnke npoypappa YEOPUGIKDOV
deokontoewv 10 omolo &glye tovg mapakdte
GTOYOVG:

1 va Swepeovnbel 1 dopn TV YEAOYIKOV
OYMHETICLOV Kl

il vo eviomoBodv ({oveg yapunAfic  €181KAg

Ewova 2: Xaptne Oéoecv niektpikdy avrictacng, 4161 GOt Vo oKioypogndoiv
) ﬁa@ofncomoewv. TEPLOYES OV MBAVOV VL £XOUV AUEGT) GYECT UE
Figure 2: Location map of VES. N LOAVGHOTIKY ETIOPAOT TNG YOUOTEPTC.
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Zovorka oelnybnoev 9 yeoniektpikés Pabooxomnoes (Ewova 2), pe m ddrtaln
Schlumberger, pe péyioto avéntuypa niextpodiov pevpatog AB = 650 pérpa. Ewikotepa,
perembnke m Koravopn ¢ eWdikng ovriotaons misvpika kot o Paboc, éror @wote va
TPOKOWOVV OTOUEld GYeTikd pe Tt doun. To mayoc kar 1t AMboloyle TV YEOAOYIKOV
CYNHATIGLOV TOV GUVERYOVTQL GTTV TIEPLOYT] HEALTNC.

H nrextpwr] pébodog yewpuowknc dieokdmmong mov emeisyn, Sivel afdmota anoteAéopata
Goov agopd 1 duvatoéTnTe SlEPELVIIONS KOl YUPTOYPAPNCTS TWV YEWAOYIKDY CYNHATICUOV,
B0iTEpa Ge MEPLOYES OPUADY TOTOYPUPIKAV AVAYAVQEOY KUl CTPWUATOTOWHUEVOV YEDMAOYIKOV
cuvinkav. Evpela givan 1 epappoyn mc pebodov ae avriotoryes meployéc yio tov kabopoud
OV VépoyewloyikOv cuvinkdv (Stournaras et al., 1990, Haeni, 1995, Larson, 1995, x.a.). H
ewwn avtiotaon (1] M MAEKTPIKY CyeYHOTTa) TOV TETPOpNATOV eE0pTETOl KUplOg Ond TO
TOPMBES, TNV TEPLEKTIKOTNTA G VEPD. TIV TOLGTNTE TOL VEPOU KOl TG EWKES UVTITTAOEIS TV
VAIKOV tov anaptifovv 1o métpwpa. Adyw e efdpmong avmg dev eivar Suvatév va
TPOCHIOMGTEL 1] QUET EVOC METPOUATOC ard TNV T} TNC EWDIKTC TOV QVTIOTAGT|C HOVOCT]HAVIC.
Ev tovtoig, eivar duvatov va kabopiotovv ta Opro petafoinc g ewdikig aviiotaomg evog
TETPAONOTOC O€ CUVONKES KOPECUEVES, OTEYVEG KOL OF EVOIUUECES KOTAGTRCES. £ GLOKELT
HETPNOE®S OVTIGTACEWY ypnowlomombnke to ovomue TERRAMETER SAS, 1o omolo
anoteieitol amd ™ Pacu povada Terrameter SAS 3008 kol cvovodedetar amd Tt povida SAS
2000 Booster.

I Tov £Aeyy0 TS TAEVPIKTC AVOHOLOYEVELNS TMOV YEDAOYIKOV CYNUOTICUOV GE dVO dMUCTACELL,
KOTAOKEVAGTIKE 1] QVTIGTOLYN TOUT] KATUVOUNS TS @auvopevns ewdikng avtiotaong (Ewdva 3).
H xataokevn tétoiav nopactdosmv and otoyeia mov £yovv mpokhyer and v enslepyacio
TOV TPOTOYEVOV Oedopévav, yoplc TV pecordfnorn aiyopiBpov TOoOTIKG EPUNVEINS, OV
YPNCLUOTO0VVINL OTA AOYICMIKA TOKETU, TOPEYEL pin £ove NG TOALTAOKOTNTOS TNG
CTPOUATOYPOQIKNG SOUNG Kal Katd cuvénewr v kpripio ¢ aflomotiag mg epunveiog tawv
povodudotatay yeomiektpikadv Babopctpioemy mov epapudotray, dedopévon 6T N epunveia
T0UC TPOUTOBETEL GTPOUATOMOWUEVT] Y] ME OMOAT] TAEVPIKY] GVOUOLOVEVEW NG E10IKTG
avTicTacnc.

N KATANOMH @AINOMENHE EIAIKHE ANTIZTATHE B
(Zaparrva) (Kalaurira)
SAR-1 SAR-2 SAR-3 SAR4SAR 5 SAR-6 SAR-? SAR-8 SAR‘-_Q
- >

=0 “c--’__;u')_“\

AB2 (pETpa-melers)

L300

Amroortaar (UETpo-meters )

100 150 200 250 300 350 400 430 500
Ewdwn avriorecn (Ohm.m)

Ewxova 3: Kotaxopugn toun Katovouns @aivoueviye e1diIknc avriota.onc.
Figure 3. Vertical apparent resistivity section.

e ™mv mocoTikn epunveia TV LETPHGE®V, ypnotpomombnkay 600 SlapopeTiké AoyiopuIKA
nakéta enelepyaciag yeoniekpikdv Sedouévav. To mpdto ompiletar oe pia péBodo
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avtopate eneepyaoiog yeoniektpikav dedopévmv mov mapovoidotnke omd toug Zohdy &
Bisdorf (1989) kon o devtepo eival 1o gpmopicd makEto Resix-Plus g Interpex.

MEeTd TNV TOLOTIKY] TAPOVGINGT] TS PAIVOREVTS E181KT|G AVTIGTAONS Kat TNV adpt| oxieypdoncn
NG CTPWUATOYPAPIKTG SOUNG, YapdyBnike N avTicToym TOpT KaTavoung e EIKNG avTioTaong
petd tov Pdaboug (Ewdva 4), coupove pe ta amoteiéopate g tocotikng 1-D avdivone. H
KOTAGKEDY] TETOLOV TUPACTACEDV TAPEYEL TANPECTEPT] E1KOVA G€ 600 (Wwevdo-2D ameikdvion)
Sotdoelg, ™G KoTavopung g ewikng avtiotaong petd tov Baboug (nedio tipdv x;, z, p; g
b avtictacng p) va v e£ayQyT CLUAEPUCUATOV TNG QUOTIC Kol NG SOMNS TV
VIESUPIKAOV GYNUATIGUOV.

N TOMH KATANOMHE (ITPATMATIKHE) EIAIKHZ ANTIETAZHE B

(Tapaxqva) (Kalouraxa)

SAR-1 SAR-2 SAR-45AR-5 SAR-6 SAR-7 SAR8 SAR-9
(- — . —"

Babog-Depth (pérpu-melers)

0 200 400 600 800 1000 1200 1400

Amdataar) (uétpa-meters)

100 200 300 400 300 600 700 BOO 900 1000
Eifien) avtiotaon (Ohm.m)

Ewcova 4: Karaxdpogn toun Katavouns E10IkNS avrioTaons.
Figure 4. Vertical resistivity section.

Me Béon o YEOQUOKE UTOTEAEGUATA, TO EDPOG KDUAVOTG TOV TIH@V TG EWBIKNG ovTIoTaoTS
OV LEPOPOPWV Kol UN GYNHOTIGUOV IOV EMKPATOUV GTNV TEPWOYN €pevvag (amd 1
frfioypapic Kot TV EUTEPIC TOV CLYYPAOEDV) KOl G GUVIVACHO HE TO YEMAOYIKG dedopéva,
TPOKVATEL OTL:

v Emopavewaxd ko péypr Pabovg 25 uétpov mepimov, dSiepeuvnibnke un  ay@ywpog
veoniextpikog oynuaticpdc (>300 Ohm.m), mov anodidetmr 68 akOPEGTOVS AOPOUEPEIS
GYNUOTITUOVC,

v Imv repoyn 1ev Pafockomioemy SAR-5 & SAR-6, Siepsvviifnke Evag vymAng e1dikrg
OVTIOTAONG YEONAEKTPIKOS aynuatiouog (>500 Ohm.m), oe wkpod oyxstika Badog (~30-40
LETPA), 7OV OMOTEAEL TO YEWNAEKTPIKO vmOBabpo Tng mepoyng (mOAD GUVEKTIKG
kpokahomayn). O oynNUatiopds avTds EMEKTEIVETOL PE MIKPT KAlon vOTla Kot amoTehel TO
vofabpo g vokekavng g Zapaxnvas. O oynuatiopds avtdc dev evromiclnke fopeia
mg Pabooxoémmong SAR-7 mpog myv Kohapmixa. H ‘é€upon’ ovtr mov mopotmpeita
petadd tov faboskomnoenv SAR-5 & SAR-6, Swywpilel v meployn mov spevvibnke oe
dVo vRdyElEC VTOAEKGVEC, Ol OMOIEg EVOEYOUEVEOS VA OTOTEAOVGAV $D0 JLpOPETIKONG
TUAQLO-YEMYPUPIKOVG (DPOVS amObESNS TOV TOTAUMV-TOTAROYEUAPPLOV DAKDY, d1A. TNG
Lapaknivag (votia) ke g Kohapmaxag (Bopewa). Tpéner va onpewwbel eda 6t n ‘éapon’
TOL TapaTNPEiTI aroteleital amd viuxd vyMANS ewdikc avtictacng (>800 Ohm.m) mov
OVTIGTOOUV GE TOAD GUVEKTIKOUS OYNHATIGUOVS (CUVEKTIKG KpOKaAoTtayT)).

v H vroiexavn ¢ Kolapmdxog mapovowdlel peyordtepo mdyog yohopdv omobicewv
(>150p.) kopeapévav Le vepd, Evavtt skeivng g Zopoakivas (og 100p.). Etdikdtepa, oty
vroAekavn me Kodapnaxag, or fabockomoeg SAR-8 & SAR-9, evidmoay KOpeoUEVOLS
oynuatopove oe Paboc peyakdtepo tov 25 pétpov. To yeoniextpikd vroPabpo dev
svromiahnke xato arxd 1g fabookomioec avtég (>150 pérpav). Avrifeta, otv vrokexdavn
g Zapaxivag ko petafd tov Pobookomioewmv SAR-1 éwg SAR-4, 10 veomiekTpikd
vroPadpo evtoricOnke o Pdbog mov wupaivetot and 100 émg 50 pétpa, avrictoyo. Eival
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Qavepd, 6T 1 vdépogopic oTNV TMEPWYN QUTH @VOATOLOCETAL UETASD TOV GKOPEGTOU
em@avelakoy koidppotog (~25 pérpa) ka tov yewniextpikov vmoPabpov. Ilpémer va
tovioBel €dd, 0Tt T ehedbepn emgpdveln Tov VIpoYopén Kar OTG OVO LTOAEKAVES,
TpocdopioTnke vyMLOTEPE (mEpinov 5 pétpa) and v “€€apon’ Tov vrofébpov, katd To
téhog g Enpie mepodov mov Eyivay o1 peTpriceic. Asdopévov 0TI, 0) TapoTnpEiton pie
ogmvoewdnc Sieicduon tov vépopopéa petelld tev Pabookomicewv SAR-4 & SAR-6
(Ewova 4) xat ) n extipnomn 100 6PEALRTOS TWV OTOTEAEGUATOV TN TOGOTIKNG EpuNvEing
givan e taéng 10%. 1 6yeTiK) VYOUETPIKY Sapopd LeTaED TG EMPAVELNS TOU VEPOPOPEN
Kot ™G ‘EEapong’ mpémer va Angbel e kdmowa emeviatn.
v Ocov apopd to fubpd péivveng kat ) dvvardmra eviomopol cutig pe ) dieEaywyn Tov
vewniextpikdv Pubookomiiceny, npokdatovy Ta eENg:
0 Amd Tc Twée TV EWIKOV  OVTICTGOE@V TPOKOATEL OTL 1) LAOAEKGVY TG
Kelopndxag emnpedletol dueca ond TOV TOPAKEIHEVO ¥DPO GmOPPLYNG CTEPEMV
Kt LYpoV orofintov, kabdg oto Tedio autd eviomicOnkay Tokd younlEg e1dikig
ovriotdoes <5 Ohm.m, oe Bdbog >40 pétpwv.
o Avtibeta, oV TEPIOYN TNG VIOAEKAVNC ZopUKNvVaC 01 YUUNAOTEPES TIHES E101KTG
avtictacng mov evionictnkay Nrav g aéng tov 15 Ohm.m.

7. Zuvpmepaopara-Lvlntyon

H Aertovpyia e yopatephc, sivin mbavdv karto and opopéves cuviixes va eampedoet ™
LEITOLPYIO AOPUYOYIKGOV  VIPOYEMTPHOEMV KUl GUYKEKPIEVE TNG LOPOYEMTPNONC TG
Zepoxnvog kot g vdpoyedtprone ‘Tvkid’, ou omoieg Pplokoviar 2,6 yudpetpo voTa
(katavin oe oyéon pe TV VOpoVAIKT Khion Tov Vdpogopia) kur 350 pétpo mepimov Popeia
(ovavTn) TNC YOUUTEPNS, UVTICTOLYO.

To aroTEAECUATH TOV YEWQUOIKOV 3100KOTOEWY, 08 Guvdvacud ue T mpocdiopiobsioes
vdpavhikés KAioelg, £daiEav 6Tl oMUOVTIKG KOppATt tov vdpogopéa £yer pvmavlel omd m
Aetrtovpyie g youotepnc. O ‘Bdcavog’ g pimavanc ekteivetal 6 amdotacn mepimov 500
pETpOV Kotdvin g yopatepns (Ewova 5). Avté mbavov vo ogeietonr oty dmapén tov
adleTEPATOL VPORATOS, TO 0Tol0 evTOmiGTNKE OTNV 1610 TEPIMOV AMOGTACT] AmO TN YOUUTEPT
KUl 0LOWOTIKG amoxdmzel v vépoyemioyikr iexavn g Kedopmdxeg oxd avmy mg
Tapaxivac.

. Y ke

- Xopatepn pf:gle}wmencn . —
Lapaxiva Kahapmirag f Keiaprana
190 —— i

150 1’“ -

Eiristiopy srupsven v i

170 Erriihupn prpaviin udpoposia — ___._-_—___.___________H‘H/y,l_’
160 - -—

150 KaredOuvag

) pons

L0 o . o T

130 o 7 o0 e \ ~ ‘PI'J; 7 ,;"
120 [,
1o
100
a0
50
0|0

Amdhuto igopeTpo (im)

000 1200 1400 1600 1K00 2000 2200 2400
Opionna anbaraon (m)

Eiwova 5: IhBavi diaudppwan eovinkamv porc kata ta tedog me Bepiviic (Enpiic) mepiodov.

Figure 5: Possible water flow pattern, during the end of summer period.

O1 800 Aexdveg PAAAOV EMKOWOVOUY HETOED TOVG, GAAG Ol TOGOTNTEG HOAVGHEVOL VEPOD e
paon Te VOPAVAIKE YEPUKTNPIOTIKG TOL KUPOU vdpogopéa (pe mbavi) dagopomoinet ToU
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oplévTion Kol KATakOpUPOL GUVIELEST] LSPAVAIKNG ay@YIHOTTAC), KivoDvTal kabodikd kot
etvan mbavov va pnv Lemepvolv 1] va EEnepvolv O MIKPEG TOGOTNTES, TO PUOKO EPAYUL 7OV
dnovpyel to VPopo tov kpoxeiomaymv. Béfoa yw ve mpocdiopotel ue peyoliTepn
cuQNVEWD 1 EXATOON MOV £xEl TO VPwUX TNV KIVIION TOV TOGOTNTOV LOAVGUEVOD VEPOD,
amoteiton £l TAEOV YEMQULOWKN Kot VdpoyewAoyKY épguva (0 ‘Blocavog” g sikévag 5 €xet
oxediaotel ywpic mocoTIKG GTOVYElR),

Z10 onpeio autd mpénel va Toviotel Ot Katd ) SudpKeln TG Kiviong TV puTeV pESH 6TO
Top®OEC HECO, TUPATPOVVTAL DlEPYUCiES QUOIKNG AmoppuTAVOS, UE amoTédeoua 1N peioon
TOV GUYKEVIPOGEDV OPICUEVOV €5’ QUTOV UE TNV TAPO30 TOL YPOVOL.

Me Bdon 11 mopondve SOMGTOCELS, TN UEYAAN OGYETIKA arOGTACT UETOED YOUATEPNS Kol
VOPOYEMTPTOTG ZAPAKTVASG, KOl GE GUVOVUCUO [E TO UTOTEALCHATE TV YNUIKOV aVOADGEDV,
TPOKVETEL OTL 1] €V AOY® LEPOYEMTPNON, GEV KIVELVEDEL GO TN AEITOVPYIR TNG Y OUATEPTS.

H vépoyedtpnon ‘Zvkid’, Pploketar avavin g youpatepns. H neplrtwon pimavong g
VOPOYEDTPTONG OO TT) YOUATEPT], 0TV ouTr JEV Aertovpyei 1| Aertovpyel mapodikd Y Hikpd
¥POVIKO SidoTn e, omokAsieTal Adyw Tng yapuning vdpaviudis kKiiong Tov vépoopéa (Eikdva
5). Avto emPePordvetar kor amd o S0 delypata vepod mov eANEONCHY quEcwS METR TNV
exkivnaon g Kol petd and pia Opa Aettovpyiag g.

H mBavotnta kivnong puracpévay TogoTtmv VEPOD and TV TepWoyl TG XWUATEPNC TPOG TNV
V3poyEDTETON, EAEYYETUL 6 TA VEPUVALKE YUPUKTINPICTIKA TOV eSOV POng Kot gv uépet 1
mbavotnte owtq umopei va mocotmikomowPel amd Ty aktiva enidpaong (r,) ™G
vdpoyeorpnone. H tipn e aktives exidpacnc KupaiveTal aviloya Ue Tov TOTO TV BOPOPOPOy
Kol 10 VAké amd to omolo amotereitorl. Tuykekpluéva m TR NG axktivag emidpaocng o
elevbepo vépoEdpo oymuatiopnd, kouaiverat avipeca oe 100 xat 200 pétpa, oy mepinToon
AEMTOKOKK®V KOl LECOKOKK®OV GUU®V, EVO OTIV TEPITIOGT (OVOPOKOKK®V GUU®V KoL
Ao kopaiveror evapece ota 300 ko 500 pétpa (Kaiiépynce, 1970).

Me Baon tig mapoendve SmMeTOCES Kol UE KOTAYEYPORUEVT TNV EMQOALEN MOV oQopd TV
TOWOTITA TOV GTOWEIOV TOU ¥PNotonomonKkay, npokvmTel 0Tt 1 vépoysmTpnon ‘Tvkid’ dev
Qaiveton vo emmpedleTon amd Ty VrapEn TG XOHATEPNS Katd T Sidpkew Tng Enpng tepiodov.
Emguiacerg, 6cov apopd tnv mbavotnta pimaveng g vépoyemTpnong, STtumdvoviol Katd
™ Sudpkela TG VYPHS TEPLddov, dtav o [Inveldg Tpogodortel Tov vdpogopéa ko petafdiieTan
tomika to medio porg, Adym g dnpioupyias vépavAikol VRdPATOS KT ard TV Koitn Tou
IInvewot (Ewdva 6). Mo va propécovy opmg va emPefarwboidv 1) va amoppupboiv o1 topandve
emeuAGEec, mpémel vo mponynPel AemTopepng LAPOYEWAOYIKY HEALTN NG TEPOYNS TNG
AOpaTEPHC.
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Ewcova 6:ITiBavs Siaudpowon aovOnkdv pons kata 1o tEA0¢ e Yeepivic (vyphgs) nepiodov.
Figure 6: Possible water flow pattern, during the end of winter period.
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