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AQleprveTal

> TOUC Yyoveig pou, XpioTto Kat EAgvn
> TOV 0OEAQO pou MixaAn

> TOUC PIAOLC POV



NMPOAOI O

Id10iTepEC evxaploTieq o@eiAw otov K. Aviwvio Bageidn Kobnynt tou Tunpatog
Mnyxavikov Opuktwv Mopwv tou MoAutexveiov KpAtng, t000 yia tTnv avdbeon tou BEATOC,
000 Kal ylo v agoyn cuvepyacia Kai TOAOTIUN KaB0dynaon TOU oL TPOCEPEPE KATA TN
JIAPKELD EKTIOVNONG TNC JIMAWMOTIKIC OV EPYOTiag.

Emiong euxapiotw tov Kabnynt K. Eppovouih MavoUtooyAou Kat Tov AEKTOPO K.
EppovounA ZTEIOKAKN yio TNV CUPPETOXA TOUC OTNV €EETOOTIKY ETITPOMH KABWC Kol TOV
TEAIKO EAEYXO KO TIC ONUAVTIKEC TIOPATNPIOEIC IOV EKOVAV ETIE TNE EPYATiag.

TéNOC mpEMeEl va  euxaploTnow 10laitepa Tov d1daktopa Hamdan Hamdan, tov
d1daktopa ewpylo Kpnuikdkn Kat tov umoyn@io O10aktopa NikOAao Avdpovikidn Ttou
epyaotnpiov EQapupoopévng Mewguaikng, Mnxavikou¢ Opuktwv Mopwv, yia tnv Borbela
TOL MOU TPOCEPEPOV KaTA TN SIAPKEID TNG TPAYMOTOTOINONG Kal TN Emegepyaaiag Twv
HETPNOEWY KABWE Kol TI¢ LMOSEIEEIC TOUC KATA TN JIAPKEID GLYYPOPNE TNC SIMAWUOTIKNG

epyaaiag.



NMEPINAHWYH

210 VOTIOdUTIKG Tou opomediou Tou OpaAol N.Xaviwv Tpayuatonoidnke d100KATNoN
OEIOMIKNG Kal NAEKTPIKNC TOPOYPO@iac yio Tn Xaptoypd@naon Tou avBpakikol umoBdbpou.
E1d1kOTEPQ JIACKOTINONKAY U0 CEICUIKEC KOl EMTA NAEKTPIKEG YPAUUEG pnKoug 115 kat 450
METPWV avTioToIxO.

ATO TNV enegepyncia TWV OEIOPIKWY  OEO0PEVWV  TIPOEKLYOV TOMEC OEITUIKNAG
TOXUTNTOC TWV OIAUNKWY KUPATWY KOBWC Kal Slaypapuata PETOBOARG TNG ToxLTNTOG TWv
EYKOPOiwV KUMATWVY PE To BABOC.

2 TNV CLVEXEID EQOPUOCTNKE TPICAIACTOTN AVTIOTPOQN) TWV YEWNAEKTPIKWY dEGOUEVWV
ylo T dnuioupyia 1060 0pI{OvVTIWY 000 Kal KATAKOPLPWY YEWNAEKTPIKWY TOUWY OTIC OTIOIEC
TO OVOPOKIKO LTIOROBPO ePPavilel TINEG pEYOADTEPEC amd 300 ohm.m.

H tprodiaotatn €ikova ¢ €18IKAG NAEKTPIKNAG avTIOTAONG EUQAVICEL TOPOUOIEC TIUES
TOU TIAXOUC TWV TPOCXWOEWV UE OUTEC IOV TIPOEKLYPAV OTIO TIC TOMEC TNC CEICPIKAG TOXVUTNTOG.
E1dikdTepa 10 MO TV TPOOKWOEWY AUEAVETAL TTPOC TO VOTIOAUTIKA Kal KupaiveTal amd 20

€w¢ 70 PETpOa.
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KEDPANAIO 1

1.1 EIZATQIr'H

H yvaoon ¢ yewAoylkng douNE MI0g TEPIOXNAG, OTMOTEAOUV avayKaio Kal GnUavTIKA
BruaTa yio Tov oXEdIA0UO Kal TNV KOTACKELT TEXVIKWY £PYWV, yia TN SIEPELVNOT YEWTEXVIKWV
TPOPRANUATWVY K.O.

H emotiun ¢ YEWQUOIKNC OTOXEVEL OTN GUAAOYN TIANPOPOPIWV  YEWAOYIKOU
EVOIaQEPOVTOC KOl TNV 0EI0TI0INGT) TOUG YIO TIPOKTIKOUC 0KOTIOUC. Ot YEWQUOIKES EBOGOI TTOU
€XOUV QVOTTUXOEl, OMOOKOTOUV GOTNV OTEIKOVNON TWV YEWAOYIKWV OXNUOTIOPWY TOU
LTEAAPOUC KOl aTNV €0PEDT TWV IBI0TATWVY TOUG,.

‘Eva amo ta Kopla mPoPANUOTa TG TEPIOXNC TOU 0pomediov Tou OPOAOU AMOTEAEL 0
KAPOTIKOTIOINUEVOG 00Be0TOAMBOC. H mapoloa SIMAWUATIKA €pyaciao TPOyUOTEDETOL TNV
€QOPUOYN TWV PEBOOWV GEICUIKNAG TOUOYPOPIOE, TOAUKAVOANG OVAAUGNC GEIOUIKWY KUPOTWY
Kal NAEKTPIKNC Topoypagiag (O10d100Tatn KOl TPICAACTATN), Yio TN XOPTOypa@ncn Tou
avOpOKIKOO LUTOROBPOU KOl TN PEAETN TWV ETIQPAVEIOKWOY YEWAOYIKWV OTPWHATWY 0T0 NA
TuNuo tou  opormediov tou OpaAol (N. Xaviwv), Béon otnv omoia oxediddetal va
KATAOKELOOTEL Alvode&apevr).

MO T0 OKOTO OUTO XPNOIUOTOINONKAY 2 CEIOUIKEC YPOUMEC prRkoug 115 m kot 7
YPOMMEC NAEKTPIKNC TOpOypagiag prjkoug 450 m n kabe pia.

210 MAQioI0 TNG TOPOLOOC SIMAWHOTIKNG EPyaaiog, Tpayuatonoindnke enegepyaaia
KOl EPUNVEIN TWV CEICUIKOVY OEG0UEVWVY XPNOIUOTOIWVTOC TO AOYIOUIKO TIOKETO Seislmager
(og10pIKN TOPOypa@ia) Kal To Aoylopiko Krisis(MOAUKAVOAN avdAuan), v N enegepyacia Twv
Oe00UEVWVY NAEKTPIKNAG TOMOYPO@Iac Kal TPIoOIAOTOTNG NAEKTPIKNAG TOMOYPO@Iiag yIvE WE TO
npoypoapua RES2DINV kat RES3DINV avtigTolya.



1.2  2XEAIAZMOZ AIMNOAE=AMENQN KAl MEQPYZIKEZ
MEGOAOI

Ot AUvode€apeveéC  €ival  MIKPOI  TAMIEUTAPEC  EMIQOVEIOKWY  ULAATWY, TIOU
KATOOKELALOVTOL €ITE PECO OTIC KOITEC XEWMAPPWY (EVOOTIOTOMIEC), €iTE €€w aMO AUTEC OE
(QUOIKEG 1) TEXVNTEC AEKAVEG KOTOKAIONC (E€wmoTtdpie) (KamAavidng K.d, 2003).

ZHUEPO HE TOV 0Op0 <<AIPVOOEEAUEV>> ava@EPOVTOL OLVABWC o1 €€wMOTAMIOL
TOMIEVTAPEG ETIPOVEIAKWY LOATWY (EEWTOTAMIO Aluvodegapevr)). MPOKEITAL YIo AEKAVEC
KATAKAIONG, TIOU SIOUOPPWVOVTAl HE EKOKOPEC Kal QPACOOVIOl PE aVAXWHUO TO OToio
KATAOKELALETAL OE ETAEYPEVN TIEPIOXN ME KOTOAANAG LOPPOAOYIKA XOPOKTNPIOTIKA, UV OWC
OHQIBENTPIKNG HOPPIG.

Mpokeltal yio oLVOETA Epya OMOTEAOUUEVD OTIO TPia TEXVIKA Epyar:

. Tov XWPO TOU TOPIELTAPA TIOU SIOPOPPWVETAL TEXVNTA, OTIWC TIPOAVOPEPOBNKE.
. To @paypa EKTPOTNC OTO XEipOpPO Tou omoiov Ba aglomoinfolv o1 amopPoEC.
. Tov aywyo YETAPOPAC TOU VEPOU aTO TO PPAYMO EKTPOTINC €W TOV TOUIEVTHPA.

Ot e€wmnotduie AMpvodegapevég Kotaokevddovtal €€w OmMO TNV KOITtn MHIKPWV
XEIMAPPWVY 1 TOTOPWY, € QUOIKEC GUVNBWC KOINOTNTEC TOU €£3APOUC TIOL TIPOTPEPOVTOAL YIO
amoBrikeuon vepou, Xwpi¢ omopaitnta vo e€etaletar av To €60Q0¢ Eival OlamEPOTO
(KamAavidng K.d, 2003).

H @uaIKA KOIAGTNTO TTOU EMIAEYETAL YIO TNV KOTOOKELT TNG AMpVOdeEapevC @paaaeTal
OTa TPAMOTA OTIOU TO QUOIKO OVAYALQO Eival XOUNAOTEPQ amd Tn oTeYn g GECOMEVAG, ME
QVOXWUOTO TIOU KOTOOKELAZOVTOL OO TO LAIKA TWV EKOKAPWV OlOPOPPWONC TNG AEKAVNC
KATAKALONC.

O TPOMOC KOTOOKELNC TOU OVAXWHATOG €ival TAPOUOIOE PE OUTOV TWV XWHATIVWVY 1
ABOPPITTWY PPaYUAT®WY Kol akoAouBolvTal ol idIEC TPOdIaYPAPES GUUTUKVWONG, GTPAYYIONC
KAl OEIOPIKAC OMOKPIONG KAl  EAEYXETAl HE EMITOMOU KAl EPYOOTNPIOKEC  OOKIMES
€00@OUNXAVIKNC. Ol TUXOV EKOKAQEC yivovTal yia Tnv op1{ovTiwan Tou TuBpéva, aAAd Kal yio
N dIOPOPPWAON EMIMEdWV EMQPAVEIWV OTA TPOvH NG de€apevig wote va oauvénbei n
XWPNTIKOTNTA TNE Kal VO Eival aTn GuvEXEla €UKOAN, €QOaov Xpeldletal, n KAALYn Toug JE
adlomeEPOTN YEUBPAVN OO TAACTIKO (YEWUEUBPAvN).

H yewueuBpavn xpnolyomolsital yio Tnv KOAuYn tdo0o Tou MUBPEVa 000 Kal Twv
npavav. Katd kovova tomobeTeital mdvw o€ éva GTPWPA Yalwdwy TPOTOVTWY TNE EKOKAPNC,

KATOAANANG KOKKOMETPIKNAG GUVBEDNC KO 0T CUVEXELD ETIKOAUTITETAL PE €V OTPWHO OO TA



{010 LAIKG 1) a@rveTal aKAAUTTH, a@ol ayKupwoei e Bapn yia TNV mpooTacio and tov dveuo
KOl TOV KUMOTIONO. ‘ETal TAEOV, N OTeyavOTNTa eV OMOTEAEL KUPIOPXO KPITAPIO EMIAOYNC HI0G
Béaong, AOdyw gupeiag xprong Twv PeUBpavav.

To UAIKO KOTOOKEUNC TNG UTOPEL VO €ival TTIOAUMEPIOUEVO TAACTIKO OTWC TO EIOIKA
enegepyoopevo PVC  (xAwplolxo TOAUBIVOAIO), 1 TO TOAUOIBUAEVIO LYNAARG TUKVOTNTOG
(HDPE) omAo0 TOTOU 1] €VIOXUMEVOU HE YEWTAeypa (OIMAR peuPBpdvn- COEX).

AOYyw TN¢ anAoTNTOG TNC KOTOOKELUNG NG N e€Wmotapia Atgvodegapevy eival
OIKOVOUIKG GUUPEPOLTT VIO EPAPHOYT] OE HIKPNC EKTOONG APOEVTIKA diKTLO. ATIO YEWTEXVIKIC
MAELPAC N ADON NG AIUVOJEEOUEVIC TIPOCPEPETAL VIO EQOPUOYEC OE TIOIKIAEC YEWAOYIKEC
OLVONKEC, eVw TEPIBOANOVTIKA gival amodeKT AOYw TNC MEPIOPICHEVNE AVAYKNG EKXEPTWANG
TEPIOXWV OOVEIOBOAAMWY KOl TNE OCHUOVING EMIOPACNC OTO OIKOGUGTAUATA TIOU UTIAPXOULV
KOTO MAKOC TWV TOTAUWY KABWE KAl OTIC KOTAVTN TIEPIOXEC TTOU TUXOV TPOPOS0TOLVTAL OTO TIG
QMOPPOEC TOU XEIMAPPOU.

2TIG TIEPIOKEC TIOU KOTOOKEVAGTNKAV AIUVOJEEAUEVEC APXIoOV VA aVTIUETWTI{ovTal YE
QMOTEAECHOTIKO TPOTO Ol EMKPATOUOEC GUVONKEC OMEPNUWONG KOl EKTOTE EMIKPOTED Eva
KaBeaT®C avomTu&lakng mvong. MapdAAnAa avamtuxbnkav a€I6A0ya 0IKOGUOTH AT XAWPIdAG
Kal Tmavida¢ oto véo TeEPIBGANOvV, TOu dnuiolpynce N mopousia Tou vepol. ‘Etal
avoBabuioTnKe Kal N 0OIKOAOYIKI) 0&ia Twv TEPIOXWV.

O1 <<TEXVNTEC AipveC>> TIOU dNUIOLPYNOBNKOVY UTTOPOLY VA OTOTEAEGOUV TIOAO EAENG yia
avopux Tou avBpwTMIVou duVAUIKOL Tou SlafIwvel aTnv €upuTePN {wvr, OAAG Kal yia TIC
EMEVOUTEIC OyPO-TOUPIGTIKWV HOVADWVY KA.

‘ET01, OTIC TEPIOXEG AUTEG, TOPATNPEITAL CAKEPT WIO BEI0CNMEINTN avalwoyovnan Tou
KOIV@VIKOU 10TOU Kal 0pXidouv ovamTuéIakeS TPOOTIOBEIEG e VEEC BUVAUIKEC. 'HON dlagaiveTal
OTI Ta €pya OUTA €MIdPOUV BETIKA OF HIo VEN <<TOUPIOTIKA KATAOTOON>> TOU TEIVEL VO
dlapopewleil 6oov avagopa atn @uatoAatpia (KamAavidng K.a, 2003). Ot MEPIMTWAEIC TOU
€XOLV XpPNOIUOToINBEl YeEWPUOIKEG PEBOGOL YIO TOV OXEJIATHUO AIMVOSEEAUEVAV €ival TTIOAAES
(Bageidng k.0, 2004, Hudyma et al., 2005). Ot yew@uaIKeG pEBOdOL gival XPACIPEC yia TOV
OXEAIOOUO AUVOOEEOPEVWV YIOTI PTIOPET va eEETOOOET TO yewAOYIKO LTIOROBPO TNG TEPIOXNC
MEAETNG Y10 TNV KATAOKELT) TNG APVOSEEOEVAC KOt va e€0XB00V XpACIPEC TANPOPOPIEC YIa TO
€I00C TWV YEWAOYIKWV OXNMOTIOPWV TOU EMIKPOTOUY, TO TAXOC TWV EMQOAVEIAKWOV
OXNUATIOPWY, OV TIEPIEXOUV VEPO, OV UTIAPXEL KEVO OTOUG OXNMATIGHOUC, OTOIXEIO TOU
KOTOTOTICOUV TO €i00¢ TWV OXNUATIOHAV Kal oV €ival KATAAANAO TO YEWAOYIKO UTIOBABPO yia

TNV KOTaoKeun AlvodeEapevnc.



1.3TEQAOIA THZ MNMEPIOXHZ

21 duTIKA Kprtn ot LTAPXOVTEG YEWAOYIKOI XAPTEG XPOvoAoyolvTal and Tn OEKAETIa
Tou 1960, yi0 oplopéva TURMOTA TNG O, OMWE Yo TNV TEPLoxn TS MaAaioxwpac, 0 BaoIKAC
YEWAOYIKOG XOPTNG dev EXEl POAIC TTPOCQATO €KOOBEL. AV Kal IO OEIPA EMICTNHOVWY E£XOUV
epyaotei Kal dnuoalevoel otnv euplutepn meploxn (Tdtapng & XpiotodovAou 1965; 1969,
Creutzburg & Seidel 1975, Xavier 1976, dutpoAdkng 1980), €I1dIKA yia TNV TEPIOXN TOU
OpoAoL umapxel povo o xaptng tou LIM.M.E., @A AAKiavog (Tdtapng & XpiotodouAou
1969). Katd Toug aveTépw EPEVVNTEC OTNV TEPIOXT] TOU KOAUTITEL O XAPTNC SIOKPIVOVTAL EKTOG
TWV CXNUATIOM@Y TOU TETOPTOYEVOUC Ol GXNMOTIOUOI TIOL EU@avI{ovTal PE EPPAVE TEKTOVIKA
EMAQPN TPOC TO UTIOKEIPEVO €ival YKPIZo Kal AEUKA OAOUITIKG HAPUOPA TIOL EUTIEPIEXOLY EVOl
XAPOKTNPIOTIKO PBITOUPEVIOUXO OOAOUTIKO opidovta, mOxouq 2-3 METPWV. Ta  PAapUapa
T(POCOHOIALOUV KATA BETEIC TPOC TOUG MAAKWAEIC KPUOTAAAIKOUG 00BETTOAIBOUC, XWPIC OUWC
VO EUTIEPIEXOLY TIUPITOAIBOUC. MpoKeltal yio Toug aofeaTtoAiBoug ¢ evotntag TpumaAiov
(Creutzburg & Seidel 1975), Twv OmMOIWV N YEWTEKTOVIKN Béon eival yvwotr (Tavta
enwonuévol MOvw o€ TuNMota NG Opddag twv MAaKwWdWY AcBecTOABWY) OAG n
TIOAQIOYEWYPAPIKN TOUG BEGN AYVWOTN.

H eupltepn meploxn MEAETNG €ival pio evepyry TMOAYN Kol QOMOTEAE TUAUO HI0G
MEYOAOOOUNG TIOL EMNPEACE KOBOPIOTIKA Kal TNV HPOPQOTEKTOVIKY €EEMIEN NG KT TNV
d1dpkela Tou Neoyevoug Kat Tetaptoyevoug (Zxnual.l). Epgavrc muprvag autig anoteAsi n
Kopuen KiyKIAO¢, 0TO POPEIO TUAUO TOL QOPAYyIoU TNC ZOuapIag, TOU dOMEiTal omo Ta
ToAQIOTEPA O€ NAIKIO TIETPWHATA TNG Opadag twv MAoKwdwv AcBeaToAiBwy. EKatepwbev ¢
KOPLPNC auTrg OAAGoUV Ol dIEVBOVOEIC KAIONG TWV UTEPKEIMEVWV OTPWHATWV KOl TwV
METPWHATWY NG Ouddag twv MAaKWOwvV AcBeCTOAIBwWY, OAG KOl TwV TETPWHATWY TN¢
enwonuévng Evotntag tou TpumaAiou, d10TnNPVTAC TAPOPOIN TOPATOEN, YEVIKNC S1ELBUVANC
BBA/NNA. Ta unepKeipeva autd METPWUATO 0TV BOPEIOSUTIKI TAEUPA TOL @apayylol TN
Zapaplag epeavidovtal Vviovwg KIvnTomoinuéva, PE EUQAVI) TEKTOVIKI ETOQN KOl dnuiovpyia
MEYAAOL TAXOUC TEKTOVIKOU AdtuTonayol¢. H peyaAodour) autry umopubiletan mpog ta BA.
AOyw TN¢ umoPubiong auTHC, OTN VOTIOdUTIKI TEPIOXH TOL @apayylol TN¢ ZOpOPIag dev
EU@aVICOVTOL TO TIETPWHOTA TOU UTIOKEIPEVOU CUOTHUATOC TV MAAKWOwWYV AGBECTOAIBWY OANG
N YETOUOPPWHEVN aVOPAKIKI) 0KOAOULBiO TOU KAAUPUOTOC TNG EVOTNTAC TN TpuTaAiou n omoia
Kl EMIKPOTEL 0TO BA Turua ¢ HEYaA0dONG EVTOC TNE MOAYNG Tou OpaAov.
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SxAua 1.1: Tuiua Fewloyikol XAptn Tou Opomediou Tou OpoAol (PUANOXAPTOU:BATONIKKOC),
(KAipaka 1:50000)

ZTOX0C TWV YEWPUOIKWV dIACKOTNOEWVY KAl TNE EPUNVEING TWV OTOTEAEGUATWY €ival 0
EVTOTIIOMOG KOl XWPIKOC TPOCOIOPICUAE UTIOYEIWV KOPOTIKWYV HOPPWY ONWC TO UTOYEIN
OTIAAIO Kal €YKOIAQ TIOU PITTOPOLV VO 03Ny 0LV GTO GXNUOTIOHO G0AIVWV KOl TIOAYWV.

O1 avBpOoKIKOi aXNUOTIOMOI 0TV TEPIOXT) TOU OUAAOD Eival EVTOVO KOPOTIKOTIOINMEVOL.
O 0po¢ KOPOTIKOTOINGN OVO@EPETAl OTO GUVOAO TWV YEWAOYIKWV JIEPYOCIWV  TIOU
OIOAUTOTIOIOUY  TO  AVBPOKIKA TETPWHOTO, dNUIOLPYWVTAC €TCL HOVASIKA  HOPQOAOYIKA
XOPAKTNPIOTIKA, €10IKO TUTMO TOPWOOUE, 1) OUYKEKPIUEVO ULOPOYEWAOYIKO TIEPIBAANOV

(Milanovic, 1981).



Ol KAPOTIKEG TEPIOXEC XAPOKTNPICOVTAL OTIO TN YEVIKA OMOUCIa JOVIUNG EMQPAVEIOK|C
PONC Kal TNV TOPOoUGia pnxwv OMWV Kal KAEITTWV TATIEIVOCEWVY, TNV KOIVI EUPAVION OTINAdIWY
KOl YEVIKOTEPA MEYGAWY UTIOYEIWY TEPOOUATWY Kal TNV OUTOpPEN MEYOAwWV TNywv, cuxvd
€UPIOKOUEVWVY OTnN Baon NG avBpoaKIKAG akoAouvbiag (Milanovic, 1981).

A&ilel va onuelwdei mw¢ n GlodIKaoio TNC KOPOTIKOMOINONG €ival pia SUVOMIKA
dlepyaaia, XOPOKTNPIOTIKA €YYeEVAC TwV OVBPOKIKWY TETPWUATWY, €EEAICOOUEVN OTO
XPOVO HOVO LTI TIC KOTAAANAEC ouvBrkec. Aut n dladikacia €€opTaTal QMO TOIKIAOUC
TOPAYOVTEC, OTO TNV 10Topia TOL I{UATOC OTO TO OTOI0 TPOEPXETAl TO TETPWHO KOl TNV
TEKTOVIKI) €EEAIEN TOL TEPIBAAAOVTOC XWPOU Kal TOU id10UL TOU METPWHATOC APYyOTEPA, MEXPL TIG
KAIMOTIKEG PETABOAEC Kal TIC aUYXPOVEC OVOPWTOYEVEIC EMISPATEIC. AUTO onpaivel OTI KOBe
avBPOKIKO TETPWUA €ival «dUVAUED» KOPOTIKO, Kal aKpIBwG N KOPOTIKOMOINGA Tou deixvel
TOIEC GUVONKEC KOl E TIOI0 TPOTO EMEGPOCOV TAVW TOU TIPIV KOl KATA TNV €KBEOT| TOL OTOV
LOPOAOYIKO KUKAO, OAAG KOl JETA OO autrv (Avopeadakng, 2003).

Me Tov 0p0 d0Aivn €wooUUE KAEIOTH AEKAVN, OXNUOTOC KUKAIKOU 1 EAAEITITIKOU Kal
NG omoiag To €VPOC eival PeyoAlTEPO amo to BABoc. Ot dlaoTAcElg Toug €ival GuVOTO VO
KUMaivovTal Omo PEPIKA €wC EKOTOVTAOEC WETPA. O MuBUEVAC Twv dOAIVWV YEVIKA gival
EMMEd0C, KOl KAAUTITETAI TOGO QUTOC 000 KOl TIOAAEC QOPEC TO ECWTEPIKA TIpaVY), oMo I{AUATA
TPOEPXOUEVA OO TNV XNUIKK dIGAUCT TV a0BECTOABWY KOl TTOAAEC QOPEC OVOTTTUGCETON Kal
HIKP BAGOTNON. AvOAoya pE TOV OXNUOTIOMO TOUG OIOKPIVOVTAL O€ EYKOTAKPNUVIOIYEVEIC,
OTaV TTPOEPXOVTOL AMd KATAPPELAN TNG OPOPAE UTIOYEIOL OTINAGIOU KOI O€ XOOVOEISEIC OTav
TPOEPXOVTAL AMO XNUIKK JIAAUCT TWV TETPWHATWY. APXIKN AITi0 OXNUOTIOUOD TOUG OMOTEAEI
N OMaPEN TWV JIAKAGGEWY, N OTI0IO GE GUVOUOCHO HE TNV TUKVOTNTO AUTWY CUVTEAEL Kal aTnV
€€EMEN Hiag doAivnc. Ot doAiveg epgavidovtal GANOTE PEPOVWHEVEC KOl AANOTE KOTA OTOIKIEC
(Milanovic, 1981). MARB0¢ doAIVQVY EP@OVIETOL KOl aTnV TEpIox Tou OPOAOD.

O 06po¢ mMOAyn amodidetal o€ PEYOAD KOPOTIKA emineda. Ot mMOAyeC amoTEAOUV
€UOIOKPITEC KAEIOTEG OOMEC HE OXNHUO KUPIWC EAAEITTIKO KOl N YEYAAN EMIPAVEID TOUG EXEL
JIOOTACEIC TIOU KUMAIvOVTal OTO PEPIKA €WC EKATOVTAGEC TETPAYWVIKA XIMOMETPA. H TOAYN
€ival HIKTOC OXNMOTIOPOC TEKTOVIKNC OpATEwC Kal KOPOTIKNG ddBpwang. ApxIKa mopatnpeital
EMPAVEIOKN TAMEIVWON N OTOoi0 0E OPICUEVEC TIEPIMTWOEIC TPOEPXETAL ATO KATAPPELDN
UTIOYEIWV BOAWVY. H TEAIKN OUwC daPOpQwan OQEIAETal 0NV KOPOTIKN diaBpwan. Emiong o
OXNMOTIOPOC HIOC TOAYNG MTOPEL VO OQEIAETAL KOl  OTNV TIPOOJEVTIKN a0ENON KOl GUVEVWON
doAivwv (Milanovic, 1981).

XOpaKTNPIoTIKA TOAYN €ival auth To0 opomediov Tou OpaAol. H kateiobuon oTo



E0WTEPIKO TWV OOBECTOAIBIKOVY PalV TV KATAKPNUVIOHATWY YivETal KOTA KOPIo AOY0 HEoWw
TWV EMPAVEIOV OIAKAGOEWE TWV a0BECTOAMBWY. Mg TOV TPOMO OUTO TO KOTEIGOUOV VEPO
OLVEXELD DIEVPUVEL TO AYOIYHO TWV ACUVEXEIWV OXNUATI{OVTaC EYKOIAQ.

Ta omAAala €ival LTOYEIR EYKOIAO PEYAAWY OXETIKA OIOOTACEWY, EMIKOIVWVOUY LIE
OTOMIO KOl OVOTTOOCGOVTON KUPIWG 0€ 00BECTOMBIKEC PALEC. ZXNUATI{ovVTal OTO E0WTEPIKO TN

aoBe0TOMBIKNC PAL0G KATA TOV i010 TPOTIO OTIWG KAl TO UTIOYELD EYKOIAQ.



KEDPAANAIO 2

2.1 2EIZMIKH TOMOI' PA®IA

2.1.1. BAZIKEZ APXEZ 2EIZMIKHZ AIAGAAZHZ

To oelopIkd KOpata v@ioTavTal dIadoxIKEC OIOOAGTELG OTIC dIOXWPIOTIKEG EMPAVEIEC
o€ P€oo Omou N Tax0TNTA PMETORAAAETON PE TO BABOC, Pe OMOTEAEGUO TNV GAAOYN TNG TOPEINg
TNG OEIOMIKNAG OKTivag (oxnMa 2.1a). H ywvia mpoomtwang, io, N ywvia d1d6Aacng i, Kol ot
ToXUTNTEG V1 Kal V2 oTa d00 EMPAVEIOKA OTPWHATO

OLVOEOVTOI ECW TOL VOUOUL Tou Snell :

_sin(iy)  sin(i,)
p= v, v, (2.1)

OTovu p €ival N MAPAUETPOC TNG OEIOUIKAG OKTiVOG. H CEIOUIKN OKTiva TPOOTIMTEL 0TV
JlaXWPIOTIKA EMIQAVELR LTIO OPIKN ywvid, OTov 1oXVEL V2 > V1 Kot n S10BAWUEVN OKTiva €XEL
d1e0buvan MAPAAANAN TPOG TN OlaXWPICTIKY em@dvela (oxAua 2.1b). Ze pia TETOIO

MEPIMTwon o vopog Tou Snell Tpomomnoleitanl wg €€NC:

- V,
sin(i,) = — 2.2
(i) v, (2.2)
Ot0v N ywvia mpdontwaong €ival PeYaAUTEPN TN OPIKNC Ywviog, TApATNPEITAl OAIKN
avakiaon (ZxAua 2.1c). BéPaia, Ba mpémel va onuelwbei 0TI Booik mpolndbean
dnuiovpyiag opikd SIaBAWPEVOV KUPATWY €ival 0TI 01 TaXUTNTEC S10000NC TWV CEICUIK®WY

KUMATWV Ba PETEL va au&Avouy amo ToUG PNXOTEPOUE 0TOUC BaBUTEPOUC OXNUATICHOUC,.

10
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ZXAMa 2.1: TXNUOTIKA TAPAcTAch Twv TPIWV MEPIMTOOEWV TPOOTITWONG HIAG OEIUIKAC OKTIVag o€
pta dlemieavela. Kotd v mpooTmTwan und ywvia: a)UikpoTtepn NG OpPIKNAE dNUIoUpYolvTaL OVAKAWUEVO
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Kal d1oBAwpeva Kopata b)ion pe v opIknA ywvia dnuioupyolvial avaKAOHEVO KOl PETWTIKA KOPOTO Kal
C) UE ywvia peyaAlTEPN TN OPIKNC TIAPATNPEITAL OAIKN AVAKAOGN

‘EOTW O€I0UIKN) OKTiVO N OTIoiO TTPOCTITITEL O€ SIOXWPIOTIKY EMIQAVEI UTIO OPIKT)
yovia. Tote 10 d10BAOUEVO KOO d10dideTal oto de0TEPO OTPWMO TAPAAANAG TIPOC TN
JlaXWPICTIK  €M@AVEIN. ZOP@Wva PE TNV opxn Tou Huygens, kabe onueio TOUL
OIOBAWIEVOU PETWTOL KOUATOC OMOTEAEL GELTEPELOLAN TINYI) CEICUIKWY KUPATWY. Evdlagépov
mopouctadovy  TO OEIOPIKA KOPOTO TO OToiO TPOEPXOVTOL amd TIC OEVTEPEVOVOEC AUTEC

TNY£C Kat avadlovTal 0TO TPWTO CTPWUAL.

Geophones

"; f— Cnncally retracied 7
+ reflaction e
4
v, y
v, 'J 90° Criﬁcallry refracted ray .
( V; > VJ

ZXNMO 2.2: ZXNUOTIKNA Tapdataon TS SNUIoUPYIOG TV PETWTIKWY Kupdtwy (Reynolds, 1997).

H ywvia Twv avadudpevwy Tpog TNy EMQAVEIN GEICUIK®V AKTIVWV JE TNV KABETO aTnV
JlOXWPIOTIKA EMQAVEIN Eival ion PE TNV 0PIKN ywvia. AUTd Ta avadUOPEVO GEICHIKA KOPOTO
OVOUAZovTal PETWTIKA KOPOTO. T OEIOPIKA KOPOTO TIOU KOTAypa@ovtal TPWTa (TPWTEC
a@i&elc) oTIC BETEIC TWV YEWPWVWV gival Ta aMEVBEING KOl TA HETWTIKA KOpaTa. Ta ameubeiag
KOMOTO  KOTOypA@oOvVTOl TPWTO OTO YEW@PWVA, TOUL Ppiokovial PEXPL OPICHEVN OTIOCTOAON
amnd To onueio dnuIovpyiag TNG CEIOUIKNC dOVNONG, VW TO PETWTIKA KOPOTO KOToypd@ovTal
WG TIPWTEC OPIEEIC OTA PAKPUTEPQ ATO TNV TINYH YEDPWVA.

MEAETWVTOG TIC TPWTEG 0Pigelc (ameubeiag Kol PETWTIKA) €ival duvatd va TPOKOYouv
OUMTEPACUATO OXETIKA PE TO TOXOC TWV OXNUOTIOPWV TOU LTEdAPOLE KAl TNV TOXLTNTO

d1a600N¢ TWV CEICPIKWY KUPOTWV 0’ autouc. (Bageidng 1993)



2.1.2 EZ0ONAIZMOZ KAl ZYAANOI'H AEAOMENQN

E&onAlopog

O €EOMAIGUOC IOV XPNCIUOTIOIEITOL YEVIKA Y10 HETPNOEIC 0TV UTIAIOPO TIEPIAGUPBAVEL :

* Zelopoypd@o 24 kavaiiwv ES2401 tng EG&G Geometrics ©.

* 24 ye®@WVa KATAKOPUPNC GLUVIOTWOOC 161o0uxvotnTag 14 Hz tng Mark Products ©.

* Mio pnatapia 12 Volt yia tv 1po@odoadia Tou geiguoypi@ou.

* 'Eva KOAwA10 0UVOEDNC UMOTOPING - GEIGHOYPAQPOU.

* AVO KaAWOIO pE 12 amoAn&elg To kaBeva avd 10 m yia v oUVOEDN TWV YEWPWVWY HE TO
OEIoMOYPAQO.

* Mia BapiomoOAa 8 kg yia T dnPIoupyio GEIGUIKWY dOVITEWV.

* Mia a1depévia mAdka dlactaoewv 20 cm x 20 cm mdvw oTnv omoia KpoULEl N BaplomoUAa.
* 'Eva melonAeKTpIkO otolxeio t™¢ Mark Products © mpooaptnuévo OT0 OTEAEXOC TNG
BaplomoLANC yia TNV evepyoToinan (triggering) TnNg KAtoypa@ric Tou OEICPOYPAQOU.

» KaAwdio 100 m yia Tnv c0voean Tou TIECONAEKTPIKOD GTOIXEIOL [IE TOV GEICHOYPAQO.

o ADO pEeYOAD KOPOOALD Y10 TA KOAGSIA TWVY YEWPOVWY KOl £Va JIKPOTEPO YIA TO KOAWIIO TNC
Tnyne.

« ADO HETPOT qvie Twv 50 m Kot piot Twv 30 m.

* Z10€PEVIOL TAGGOAOL Y1a TNV 0PI0OETNGT TNG VPO MEAETNG.

* ZTPEL XPWHUOTOC KOKKIVOU.

* MayvnTIKEC OIOKETEC yIa TNV OTOBNKELOT TWV KATAYPAPWV.

> UAAOYI) AEOOUEVWV

Katd tnv eKTEAEOT TWV EPYOCIWV TIESIOU YIO TNV ATOKTNON TPWTWV aQiéewv (UEB0SOC

OEIoMIKNC O0100AaanC) ouvrBwe akoAouBeital n €€n¢ dladikaaia:

1. OploBeteital To MPWTO CNUEID TNG YPAUMNG MEAETNC KOl PE TNV BORBEI TWV UETPOTAIVICV
OPIOBETEITOI KON TO EMOPEVO ONUEIO TOU AVATITUYMOTOC TNG YPOMUNC HEAETNG O€ amoaTacn 60
m oo TO TPWTO.

2. TomoBetobvTal TO JIABECIUO YEWPWVA OE 10ATOOTACEIC YETAED TOUC OPIOBETWVTAG EVal

QVATITUYHO YEQQPOVWV.
10



3. Am\wvovtal Ta KOAWSIO TWV YEWPWVWV QPOVTICOVTOC va LTOPXEL Mia amdAngn oe KAbe
Béon yew@wvou Kol ouvoiovTal TO YEQDPWVO ME TIC OMOANEEIC auté(. H pia akpn Twv
KOAWOIWV QUTWV GOULVOEETOL PE TO CEIOPOYPAPO CuLVNBWC OTNV OpXr 1 OTo TEAOC TOU
avaTTOYHOTOC TV YEWPWVWV.

4. TomnoBeteital n o10epevion TAAKA GE MO TIPOETIAEYUEVN BECN TIAVW OTN YPOUMN MEAETNG
KOl OUVOEETAL O PNXAVIOMOG PE TOV OEICPOYPAQO, PECW TOU KOAWSIOU TNng mnyng.

5. H BapiomovAa KpoUeTal TAVW OTNV TAOKO Kal 0 OEIoPoypd@og opxilel autopota va
Kataypdeel (Kataypagn Ko mnyng — shot gather) Ti¢ €0@IKEC TOAQVTWOEIC TTOU AVIXVEDOUY
TO YEQQWVO.

6. H kataypagr) autr amobnkevetal Kal n diadikacia 4 kot 5 emovaAauBavetal ae GAAN
TIPOETUAEYMEVN BEGN TAVW OTN YPOUMA MEAETNG. Ot BECEIC TV TINYWV GE PIA YPOUMA MEAETNG
TOMOOETOOVTON  EKOTEPWOEY TWV  OKPOiWV  YEWPWVWY (JIMAG  meipapa) Kol ouvriBwg
QVAPEST GTO AVATITUYHO TWV YEWPWVWV.

O AOyog Tou yiveTal auTo €ival a@evog yio va gival duvatog 0 XapOoKTNPIoUOC oUWV, Kal
OQETEPOL YIa VO TTpaAyUaTonoIndei n detypHoToANYia KEKAIUEVWY SIOXWPIOTIKWVY ETQPAVEIRDV
amnd 600 To SUVOTOV TIEPICTOTEPN YEDPWVO

7. H dadikaoia 1 £w¢ 6 emavaAauBAVETal yia TO EMOUEVO OVATTUYHA TNG YPOMMNG MEAETNC
ME TN 810Qopd OTI TO TPWTO GNUEI0 TOU dEVTEPOV OVOTTUYHATOC AMOTEAEL TO TEAEVLTAIO GNEID
TOu MpwTou. Emiong, Aaufavetal pépiuva WOTE T avamMTUYUATO TWV YPAUMWVY PEAETNG va

oplobeTouvTal o€ eubeia.

2.1.3 MEOGOAOZ ElMNE=EPIAZIAZ

Ma v enegepyacio twv dedopévawv TNC GEIOUIKNAG d10BAaong akoAoubeital n €&€n¢
dlodikaaia:
« Elo0ywyn twv 6ed0uEVWVY TNE CEICUIKNC d1GBAaONC.
« AlOPOPPWON TN YEWHETPIOG TwV dEOOUEVWV.
« EMIAOYH Twv TPAOTWV AQiEwv TV OEIOUIKWY KUPATwV (picking) Kol omoBiKeLon autwv.
« Eneepyacia Twv mpOTwy a@igewv.
« Anpioupyia dpOUOXPOVIKWY dlayPOaNHUATWV.
« AvTIoTpOQN).
+ [p0o0dI10pIoUOC TWV CEICUIKWY TAXUTATWVY KOl TOL HOVTEAOU BAB0UC (CEICUIKEC TOUEC).

Mdvw OTO OPXIKO HOVIEAO TOXUTHTWV, OXEJALOVTON EMAVAANTTIKA Ol JIABAWUEVES

11



OEI0UIKEC OKTIVEG Kal LTIOAOYIZETaL O XPOVOC O1adPOMNG Yia KABE TETOla aKTivVa, JE OKOTIO VO
eAXI0TOTOINOEL TO GQAAPQ TIOL TIPOKUTITEL, PETOEL TWV XPOVWVY S10OPOUNC TIOL TTOPATNEOLVTAI
KOl QUT@V TIoU UTtoAoyilovTal.

H diadikaaia epeaNC Tou EAGXIOTOU XPOVOUL S1adPOMNG TOU KUUATOG, OO TNV TNy 01O
YEWQWVO, Yia KABe {gbyog TNYAG — Yew@wvou (uB0 TPORANUA) akoAoubei Ta e€R¢ BAuaTta:
+ TO apxIKO PHOVTEAO TAXUTATWVY Xwpiletal e meploxeg-keAld (cells) atabepr¢ taxvTnTac.
« KoBopiletal n Ty Twv MOPAKATW TOPOPETPWY: apIBUOC Twy eNavaANPewy, apiBpog Twv
KoMBIKwv onueiwv (nodes) mou Bpiokovtal KAatd YKo Twv TAEUPWY TOU KEAIOU Kal OX1 OTIC
YOViee, €€opdAuvon Katd tnv optdOvTio Kal KAt TV Katokopu@n d1evBuvan, YEYIoTN Kal
eAAXIOTN TOXVTNTA.
« Zxed1adovtal ol mOaVEG dI0dPOUES TWV CEICHIKWY OKTIVWV OTo TNV Tinyr ota yewewva. Ta
onueia Topng NG aKTivag PE To KeAl, ovopadovtal Kopika onueia. H akpifela mpoadlopiapon

NG d1adpoun¢ KABE CEITUIKNC aKTivag au&aveTal Pe TNV av&nan Tou apiBpol Twv KOUBWV.

Awabpoyn
CEITUIKTNG
CRTIVES

[eapove

EoppPoco omusio

ZxAua 2.3: Mapddetypa oxedI00Uo0 PIOG GEICUIKNAG OKTIVOG 0TO OPXIKO HOVTEAO TOXUTATWVY (X.
Manadavaciou,SIMAWUATIKI Epyaaia)

Ol TOXUTNTEC TOU OPXIKOU MOVIEAOU TPOTOTIOIOUVTOL EMAVOANTTIKA, HEXPL VO
eAaylotonoinbei n dla@opd PETAED TwV XPOvwv S10OPOMNAG TTIOL TIAPATNPEARBNKAV KOl AUTWV TIOU
umoAoyidovtal.

Oogg meploodTePe €ival ol ENOVOAIYPELS, TOGO TIO GEIOTIOTO EiVal TO TEAIKO POVTEAO.
Ot umoAoyildpevol xpovol dladpour¢, amelkovi(ovtol oT0 OPOPOXPOVIKO Oldypauua Kal
OLYKpIvoVTal e auToUE IOV TTapaTtneEnenKav. Ta anoTeAéopaTa TnN¢ avaAuang omobnkebovtal
yla TIEPQITEPW EMEEEPYOTIQL.

Ol KOTaypaQEC Twv CEIOUIKWY O0gdouEvwy (KoTaypa@eg Kotvrg mnyne¢ shot gather)
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amoTeEAOLVTOl OO CEICPOYPOMUMATO, OTO OMOoio  amelkovideTal ylo KOBe KOVAAL  TOL
O€I0U0YPAPOL (TTOL OVTICTOIXED OE VO YEQPWVO) N €3AQIKI TOAAVTWAON G CUVAPTNON PE TO
Xpovo. Mia Tétola Kataypagn PE TNV 6€an tng mNyng va Bpioketal 2.5m mpiv amo 10 TPWTO
YEWPWVO OTEIKOVI(ETAL 0TO OXNua 2.4.

H enegepyacia Twv CEIOMIKQOV OEG0MEVWY TpaypOTOTOINBNKE We tnv Pordela Tou
Aoylopikou Seislmager ¢ OYO Corporation. Ta mpoypapuata enegepyaaciac (PickWin,
PlotRefa) amoteAolv e@apuoyEC Tou AoyiopikoU Seislmager.

H pebodoAoyia mou akoAouBnBnke yia v eMEEEPYOTio TWV TEICUIKWY dEGOPEVWV

nepIAapBAavel Ta €€n¢ atadia:

e EmAoyA Twv MPWTwV aiewv

e Anuioupyia TwWV dPOUOXPOVIKWV dlaYPOUHATWY
e Anuiovpyia apxIKoO PHOVTEAOU TOXUTITWV

e YTOAOYIOHOC TNG OEIOUIKNAG TOUNC

EmiAoyr TpwTwy agiewv

H emiAoyn Twv TPAOTWY aQi§Ewv mpayuatonointnke pe to Aoylopikd PICKWIN9S tng
OYO Corporation Kat TEPIAAUBAVEL TOV KOBOPIOPO TNC XPOVIKNC OTIYUrC OTOUL TO £3a@OC
apxidel vo TAAOVTQVETOL 0 KOBE YyeEW@wvOo. XT0 oXNua 2.4 Pe pol YpauPR €vawvovtal Ol

ETAEYMEVEC TIPWTEC AQIEEIC.
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ZXNMa 2.4: Kataypa@r KOWNAG TNyRG KOt ETIAOYH TWV TPWOTWY AQiEEwv
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Anpioupyio dpOPOXPOVIKWY S1ayPOUUATWY

Mvwpidovtag v omooToon Tou KABE yew@wvou Omo Tnv mnyr €ival duvatd va
KATOOKEVOOTEL £va dIAYPAUMO TIPWOTWY AQIEEWV CUVOPTACEL TNC AMOCTACNC ONO TNV CEICUIK)
nnyn (8popoxPOVIKG d1dypappa). ZTo SIAYPaUMa auTo eviomiovtal ol TPWTEG aQi&elg and ta
amevbeiog Kol T PETWTIKA KOMOTO Oamo KABe OlETQAVEID YE Bonbela Tou AoyloUIKOD

PLOTREFA t¢ OYO Corporation Kot oavTioTolxo0vTal o€ £3a@QIKA OTPWUATA.

Anpiovpyia apxIKoU JOVTEAOL TAXUTITWY

H péBodog tn¢ OEIopIKNAC Topoypagiac BoacileTal o€ apXIKO HOVIEAO TOXUTATWV, TO
omoio eite Onuioupyeital pe TN MEBOGO QAVTIOTPOPRG TWV XPOVWV KoBuoTéPnong, Eite
KATOOKELALETal BACEL OPIOPEVWY TIAPAUETPWY (EAAXIOTN Kal PEYIOTN CEIOPIKA Tax0TNTO,
ap1Bpog otpwudtwy, Bado¢, LYOUETPO). Xpnolyomoleital otav n taxvtnta diddoong Twv
OEIOMIKOV  KUPATWY pETaBAAAeTal BoBuiaia, oOtav €ival yvwot n Omopén MAEVPIKAG
METABOANC TNG TaX0TNTAC KOl OE TEPIMTWAEIC EVTOVOU QVOyAUPOU.

2€ aut v SIMAWUATIKN gpyaaia €ylve xprjon Tou op1{OvTIou OTPWHATWHEVOU
MEOOU  Omou Bewpeital 0TI dev LTAPXEL a-priori yvwon TwWV TOPAPETPWY TOU HPOVTEAOU
(uéyroTo Babog TaxUTNTEG O1ABG00NC TWV CEICUIKWY KUUATWY) Kal ETOPEVWC XPNOIKOTOoI00VTal

WG OEDOUEVA 01 XPOVOIL TTPWTWV APIEEWV.

Mpoadioplopog povieAou Baboug

2€ OUTO TO MOVTEAO TOpaTnPEEiTal N OMOPEN TPIWV OTPWHATWY, EVOC ETIPAVEINKOU
MIKPAG OEIOUIKNC TaXOTNTAC (KOKKIVO XPWHO) EVOC HETPIOG CEIOUIKNC TaXUTNTOg (oL PTAVEL
WG KOl TO TIPACIVO XPWHO) Kal EVOC TPITOU PE PEYOAEC TIMEC TNG CEICUIKNC TOXVUTNTAC (UTIAE
XPOHO).
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ZXNMa 2.5: Mpoadiopiopdg Tou TEAIKOD HOVTEAOU TAXUTHTWV

2.2 HAEKTPIKH TOMOI'PA®IA
2.2.1 BAZIKEZ APXEXZ HAEKTPIKHZ TOMOI'PADIAZ
H p€Bod0¢ TNC €10IKNC NAEKTPIKNG avTioTaong

Eival puo omo Tig mo onuovtikeG HeBOdoLE TNE YEWQUOIKAG dlooKomnong. Me tn
HEBOOO TNC E10IKAG NAEKTPIKIC avTIoTAONC EICAYETAL OTO £60QOC HE TEXVNTO TPOTIO NAEKTPIKO
nedio. Ot 1810TNTEC TOL TEdiov dlapopPwvovTal amd Tn G0 TOU UTESAQPOUG. ZUVEMWE O
KaBopIoHOC TwV I010TATWY TOUu TEdiov 0dnyei oTov KaBopIoUO TNG doung Tou umedagout. H
TOCOTNTO TIOU KETPIETAIL Eival N NAEKTPIKI TAGN KOl TEAIKOC OKOTIOG Eival 0 EVTOTIIOPOC GOHWV,
Ol omoie¢ TapPouaIAdouy JIAPOPETIKN EISIKN NAEKTPIKN avTioToon and ta TeEPIBAAAoOvTa
METpwpata. H péBodog g €I0IKNC NAEKTPIKAG avtiotaon¢ PBociletal 0Tov VOO TOoU
dlatuniwoe 1o 1827 o George Simon Ohm (Robinson, 1988), cU@WvVa HE TOV OTI0I0 aVTioTOON
R (o€ Ohm) £vO¢ aywyol ovopAZeTal 0 aTaBepOg AOYoC TNC dlopopdc duvapikov AV (0€ Volt)
IOV TToPOUCIAdeTan 0Ta AKPa TOL aywyoU, Tpog v evtacn | (o€ Ampere) TOU PEVLOTOC TIOU
JlOPPEEL TV OYyWYO.
AV

I

R (2.3)

H avtiotaon &vo¢ povoyevol¢ aywyol eival avaioyn HE TOo unkKo¢ L tou aywyoo,
aVTIOTPOPWC OVOAOYN HE TO €uPadov A Tn¢ TOMNG TOUL aywyol Kol e€€aptdtal amd To

LAIKO Kal T Beppokpaaia tou (oxrua 2.6).
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ZXNMO 2.6: HAEKTPIKO KOKAWPA  QMOTEAOUMEVO OmMO TNyR Kol aywyd OX\PaTog 0pboywviou

TOPOAANAETITTEOOU

210 d1EBVEC oLOTNUO HOVAdwY (SI) povdada €10IKAE NAEKTPIKNC avtioTaong €ival To 1
Qm. MoAAEC POPEC OUWC XpnalpoTolEiTal Kat n povada 1Qcem kot givar 1 Qm =100 Qcm. H
€10IKI) NAEKTPIK) OVTIOTOON TWV TETPWHATWV KOl OPUKTWVY €ival pia omd TIC MEPITOOTEPO
METARAAAOUEVEG QPUOIKEC 1I810TNTEG TWV TIETPWHATWY KOl 0pUKTWV. O TIKEC TNG KupaivovTal
omd 10° QOm oe opiopéva OpuKTa OmwC eivor o ypagitng, Méxpt 10° Om  oe
optopeva Enpd xoAadlokd TETPWMATO. To TMETPWUATO KAl TO OPUKTA TIOU €XOULV EIOIKN
NAEKTPIKA avtiotoon petagd 10° ko 10" Qm xapaktnpilovial (¢ KoAoi aywyoi evey Kakoi
aywyoi BEwPOOVTaL AUTE TTOU £X0UV EISIKY NAEKTPIKY avTioTaon petagd 108 kat 10° Qm.

TomoBeTWVTAG 300 NAEKTPOdIA GTNV EMIPAVEIN TOU EOAPOUC GUVOIESEPEVA LIE TOUG
TIOAOUG NAEKTPIKNAG TINYNE OLVEXOUC PEVMOTOC ONMUIOUPYEITOL KAEIOTO KUKAWWUO, OTO OTOio
N yn OMOTEAEI TOV AywyOd TOU NAEKTPIKOD PEVUATOC. TO NAEKTPOSIO TTOU CUVAEETAL UE TOV
BeTIkO TOAO, ovopddeTal TNy, €V TO NAEKTPOSIO TIOL CUVOEETOL ME TOV OPVNTIKO TOAO,
ovopddetarl yeiwan. Emedr o aépag ival Kakag aywyog ToU NAEKTPIGHOU, OAO TO PEVUA aTO
TO NAEKTPOSI0 BIOXETEVETAL TN YN.

Mo v Katovonon Tng PoRG Tou NAEKTPIKOU PEVMATOC Bewpeital 0Tl n yn gival
OMOIOYEVIC Kal 100TPOTN €I0IKNC NAEKTPIKNC avtiotaong p. EmmAéov 1o nAEKTpOdIa
Bewpouvtal onpeia, dnAadr ot e§I0WOEIC TOL TPOKUTITOUV, I0XVOULV YIO ONUEIOKN TINyR Kol
onuelakn yeiwon. Apxikd n anootoon HETagd Twv d00 NAEKTPOdiwv Bewpeital TOAD HeydAn,
(WOTE Va UMopei va PEAETNOET TO KABE NAEKTPOSI0 EEXWPIOTA. To NAEKTPAdIO TINYH Eival BETIKA

(QOPTIOPEVO, HE OTOTEAECHO N Kivnaon Twv BETIKWY QopTiwv va €ival amd T0 NAEKTPASI0 TPOG
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N yn. Emedn] n yn BOewpeital opoloyevrng 10 PEVUO PEEL OUOIOMOPPO TIPOC OAEC TIG
KATELBUVOEIC KOl Ol YPAUUEC TOU OTEIKOVI(ouv TN por] (YPOMMEG PEVMOTOC) MTOPOLY va
BewpnBolV w¢ OKTIVEC NUICQAIPIKWY EMQAVEIDY TIOU €XOLV KEVTPO TNV TNyn. H avtiotoon
R 0Tn por] Tou NAEKTPIKOU PEVOTOC TTIOU TIAPOLCIALEL Hia NUICQAIPIKE oI (AywyOC) OKTivag
d, divetal oOPPWVa HE TN oxEan (2.5) amo TO yIVOUEVO TNG EIOIKNC NAEKTPIKIC OvTioToong p
He TOv AOyo Tng oktivag d mpog To eUBadOV 2md. TNG NUICPAIPIKIC EMIPAVELDC.

d r

2pd®  2pd 29

H d1agpopd AVd Tou duvapikoO Vo Tng Tnyng and 1o dUVOHIKO Vd OAWY TwV GhuEiwy
TIOL OMEXOLV amOaTaon d Amo TNV TNyr TOU TPOKAAEITAI OO TN Por) PEVMOTOC, Evtaonc I,
pETQ OTO TNV NUIOQAIPIKT) dopn givat:
AV, =V, -V, =1IR :% (2.6)
H em@avelo mouv mepAauPdavel OAa T onueia Pe To id10 SUVOWIKO OVOpAdETal
1000LVAUIKA €mIQAveld. To JUVOMIKO OTn YEIWaOr, TO OMOPOKPUOHEVO NAEKTPOSIO TIOU
OULVOEETON ME TOV OPVNTIKO TOAO TNC NAEKTPIKNAC TmNyng e€ivar —Vo. To apvnuKd
QOPTICUEVO NAEKTPOIO EAKEL TO BETIKA NAEKTPIKA QPOPTIO, HUE OMOTEAEGHO Ol YPOLLLES
PEVMOTOC VO CUYKAIVOLV TIPO¢ OUTO OmO OAEC TIC O1ELBUVOEIC. Mia nuUIo@AIPIKY doun
aktivag d pe kévipo Tn yeiwon Ba mapoucialel avtiotaon R oTn porp Tou PEVUATOQ
OOM@WVa UE TN oxéan (2.5). H diagopd HETA&h Tou SUVORIKOD —Vd OAWY TWV CNUEiwv

TIOL ATMEXOUY amoatacn d amod TN yeiwaon Kal Tou duvapikoL e yeiwang —Vo Ba givat:

Ir
-AV, =V, -(-V,)=V, -V, =-IR=—— 2.7
d d ( 0) 0 d 2pd ( )
2NV MEPIMTWON AOIMOV TIOU TO NAEKTPOdIO €ival BETIKA QOPTIOUEVO, TO NAEKTPIKO
PEVHLO AMOPOKPUVETAL OO OUTO, EVK OTAV TO NAEKTPOSIO Eival OPVNTIKA QOPTIOPEVO, TO PEUUA
OLYKAiVEL Tpog auTtd. Kat aTi¢ 600 TEPITTWOEIC Ol YPAUUEC PEOOTOC OPXilOUV OKTIVIKA amd To
NAEKTPOAI0, EVW Ol I00BUVOMIKEG ETIPAVEIEC Eival NUICQAIPIKEG ETIQAVEIEC HE KEVIPO TO

NAEKTPOAI10 (O 2.7). Ot YPaUUEC pEOUOTOC Eival KABETEC OTIC ICOOUVAUIKEC ETIQAVEIEC.
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ZXNMa 2.7: Porj NAeKTPIKOU PELATOC OE OLOIOYEVH) KAl IGOTPOTIN YN 0TV TEPIMTWON OTou dev UTdp)El
oMNAETdpacn PETagy Twv 300 nAekTpodiwv (Mkaviatoog 2000, ZoupAag 2000)

dPavopevn 181K NAEKTPIKN avTioToon

2TV TEPIMTwOn OMWC TOU TO UMESOPOC EIVOL  OVOUOIOYEVEC, ONwG OTNnV
TPOYUOTIKOTNTA GUUPBQIVEL, N T TOU P UTOPEL VO UTTOAOYIOTEL ETPWVTOG TIC TTOCOTNTEC TIOL
MEPINOMPAVEL TO PEAOC aUTO, OANG de Ba eival atabepry. H Tiun auth Ba e€aptdtal o1 povo
amo TN doMn TOU ULMEDAPOULE, OAAG Kal amd TN OIOTOEN Twv NAEKTPOOIWY, EMOMEVWE OEV
EKQPACEl TIO TNV TPAYMATIKA €10IKA NAEKTPIKI] avTioTAOT, OAAG Hi0 QUOIKWE OVOTIOPKTN
To0OTNTA, N OToi0 OVOUAZETal AIVOPEVN EIOIKT) NAEKTPIKN avTioTaon Kal cupPBoAiletal pa. H
@AIVOUEVN OVTIOTAON OV KOl €ivol EVOEIKTIKY TwV TPOYUOTIKWY EI0IKWV AVTIOTACEWY TOU

UTEBAPOUC, dEV UTOPEL VO BewpnBel 0TI AVTIMPOCWTEVEL TN HECN TIKNA TWV.

H oxéan mou divel TNV @avopevn €18IKr) NAEKTPIKN avTtioToon givat:

—K2L (2.8)

1 1 1 1.5 . . ,
- )™ €ival 0 YEWUETPIKOG GUVTEAEDTIC

onmov K =2p( — +
AM BM AN BN

2.2.2 EZ0OMNAIZMOZ KAI AIATA=ZEIZ HAEKTPOAIQN

Adtagn nAekTpodiwv

H péBodo¢ mou XpnOIPOTOINBNKE yio TNV GUAAOYN TWV dEGOUEVWVY GTNV NAEKTPIKA

Topoypa@ia gival n Wenner-Schlumberger 6mou meplypa@eTal Topakdatw n diatagn tne:

a) Atgtoén Wenner:

21N Odtagn Wenner ta nAektpodia dlatdooovtal o€ ioeg PETOED TOUC AMOOTACEIC,
onAadr), AM = MN = NB = a, 0nw¢ @aivetal 010 oxfua 2.8, €101 N QOIVOPEVN EIOIKN
NAEKTPIKI avTioTaon pa 6o uToAoyileTal and v oxeon:
18



Pa=2p - Vim (——i—— —)’l 2pavﬂ (2.9)
a 2a 2a a I

N TOCOTNTA 2p(——i——+ =)' =2pa (2.10)
2a 2a

OVOUACeTal YEWUETPIKOG OULVTEAEOTNC Kol oupBoAidetan pe K. H Ty tou pmopei va
UTIOAOYIOTEL OV Ol OMOOTACEIC TWV NAEKTPOdiwV €ival yvwoteq. Kot v e@apuoyn Tng
d1dtagng Wenner yio nAEKTPIKr) BuBookdmnan, ta nAEKTPOdio avomtuooovial KABE @opa
OUMUETPIKG ¢ TIPOC €va onueio, mou Bewpeital kKEvtpo NG Olaokomnonc. H diataén
Wenner mapd TN YEWUETPIKA TNE AMAOTNTO TAPOUCIALEL VO GNUOVTIKO HEIOVEKTNUO, aQOL
KOTA TNV TPOYUOTOTOINGN KABE vEg METPNONG TPEMEL VO LETOKIVOUVTAL OAO TO NAEKTPOAIA,
€tal Ba €ival mo OVOKOAO va Tpayuatonoinfolv ol PETPROEI yiati Ba XpelaoTei MOAU

TEPIOTOTEPOC XPOVOC KOl TIEPICTOTEPO TPOCTWTIKO VIO VA TIC EKTEAETEL.

B) Adtaoén Schlumberger:

>1n didtaén Schlumberger, Ta nAekTpddia pevatog A Kal B Bpiokovtal o€ anoataaon
L Kal 08 CUMMETPIKEG BETEIC WG TTPOG TO KEVTPO TNC OIATAENG. Ta NAEKTPAdIN TOU SUVOMIKOD
M kat N givanr avapeoa ota A Kal B kal og amootaon b and to kévtpo ¢ didtagne. ‘Etol
givat AB = 2L kot MN = 2b (oxfua 2.8), n amdéotacn 2b HETOEL Twv NAEKTPOdiwv
duvapIKoD  gival TOAD  HIKPOTEPN OmMd TV omootoon 2L petadd Twv nAeKTPOdiwv

PELMOTOC. ‘ETO1 0 YEWHETPIKOG uvTeAeaTr¢ K umtoAoyiletal amo tnv oxean:

T 11 1 0
K=2 - - Lo (P -p*) = 2.11
P Top Tan T )% (211)

Enedny opwc (L>>b) 1ote (L-b%)~L? |, Kot €101 N QaIVOPEVN EIBIKY NAEKTPIKA avTioTaon

umoAoyidstal amno tnv oxéon:

_ pL*Av

2.12
° 2bi (212

Katd tv egapuoyn tng oiatagne Schlumberger yia nAektpikny BuBookonneon , ta
NAEKTPOdIO dUVOUIKOU TOpapévouy oToBepd  AVTIBETa n amooToon yia Td NAEKTPOSIA
duvapikoL Topapévouy oTabepd. AVTIBETa n amoaTacN yia To NAEKTPOSIN PEVPOTOC OLEAVETAI

OTOdIOKA KOl CUMMETPIKA ¢ TTPOG TO KEVTPO TNG d1atagng.
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TNV NAEKTPIKN XOPTOypA@NoN Ta TECOEPA NAEKTPOdIN HETAKIVOLVTOL KATA MARKOC
OpIoPEVNG TOUNC , VW N AmMOOTOON TOUC TOPOMEVEL OTOBepn OmMwg Kai ot dlatagn
Wenner.

H é1atagn Schlumberger ival n mo diadedopevn didTagn. AuTto oQeiAeTal Kupiwg 0To
MIKPO XpPOVO TPAYMOTOTOINONG TWV METPrOEWY, EMEION OVTIOETa pe TIC GAAEG SIOTAEEIC
amoutel  peTOKivnon MOVO TWV 000 NAEKTPOdiwvV PEVPOTOC KOTA TNV  YEWNAEKTPIKA
Bubookomnaon. Ta nAeKTPOAIa TOU OGUVOMIKOU TIOPOPEVOLYV COTOBEPA , yeEyovoC Tou BonBdel
€MionNg OTovV TEPIOPIOPO  TWV TIBOVOTATWYV  OVEMIBOUNTWY EMIOPACEWV TIOU WTOPEL va

OQEIAOVTOI O€ TOTIKEG YEWAOYIKEG AGUVEXEIEC.

"F

¥, (p)
b I ] i

Zxnua 2.8: Aldta&n Wenner(a), Schlumberger(B)

E&omAtouoc

O €€omAIoPAG IOV XPNOIKOTIOINBNKE KOTA TNV €QOPUOYT TNG HEBGOOU TNC NAEKTPIKIC
TOMOYPO@Iac OMOTEAEITOL OMO: TNy TAPAYWYNE NAEKTPIKNC EVEPYELAC, Opyava LETPNONC TOU
QUVOMIKOU Kal TNG €VTaomnC TOU NAEKTPIKOD PEVMOTOC, NAEKTPOSIO KOl HOVWUEVO KOAWDIX

HEYAAOU HUrKOUC.

2.2.3 MEGOAOZ EIMNE=EPI AZIAZ

H NAEKTPIKN TOPOypa@ia aVAKEL OTIC NAEKTPIKEC EBOOOUC YEWPUOIKNC  OlAOKOTNGNC
Kal CUUBGAAEL OTN AETTOMEPN OMEIKOVION TOU UTIEGAPOUC, KABWC €ival HEBOdOC LPNANC
QIOKPITIKAG IKAVOTNTOC. ZTNV NAEKTPIKI) TOMOYPOPia, N TEPIYPOPH TNC YEWAOYIKNC OOUNC
Baoiletal atn PEAETN TWV METARBOAWVY TNE EIBIKAC NAEKTPIKNC avTioTaoNG KATd TNV opi{ovTia
Kal TNV Katakopu@n d1ebBuvan, evtomiovtag €101 AoUVEXEIEC KATA TNV opIdOVTIO avATTUEn

TWV OXNUATIOHWY, OTIWC PrYUOTO.
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2TV Topoypa@ia Ta amoTeAéopata divovtal pE TN HOPER HIOG YELOOTOMNC

(pseudosection).

ooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooo

++++++++++++++++++++++++++++++++++++++

ooooooooooooooooooooooooooooooooooo

++++++++++++++++++++++++++++

oooooooooooooooooooooooooo

oooooooooooooooooooo

L I T S S )

++++++++

ZXNMa 2.9: AlGTaEn Twv edopévawy aTnv PeudoTopr Tou LTeddgoug (ZoupAag, 2000)
AVTIOTPOQI) TwV OEO0HUEVWV

O MPOoCdIOPIoPOC TV EIBIKWV NAEKTPIKWY OVTICTOCEWV TPOYUOTOMOIEITAl ME TNV
QVTIOTPOPN TWV OEJOMEVWY. ZEKIVWVTOC OMO €va apXIKO HOVTEAO (auBaipETO) TO TPWTO
BAua eivar n A0on Tou €uBEwq TPOPANMOTOC, OTO OMOio UTOAOYIoVTal Ol (QAIVOUEVEC
QVTIOTACEIC TIOU AVTIOTOIXOUV OTO MOVTEAO auTO. Ot BEWPNTIKEG AUTEC TIHEG, Mali ME TIC
TPAYMOTIKEG METPAOCEIC KOl TI TOPOUETPOUE TOU MOVIEAOU KaBopilouv €va cLOTNUA
e€lonoewv. AKoAoubei n dladikaoia ¢ avTioTPoEPNnE, OMOoUL EMAVETAI TO CUCTNHUO TWV
€€1000EWV HUE AYVWOTOUC TIC TOPOMETPOUC TOU MOVTEAOU. YToAoyietal e T OladIKaaio
autr éva VEO PBEATIWHPEVO HOVTEAO TIOU O@QOPA MOVO TIC TAPAUETPOUC TOUL HOVTEAOL. H
dladikacia  ouveyidetal vmoAoyilovtag yia TO  PEATIWUEVO HOVIEAO TIC QUIVOPEVEC
OVTIOTACEIC, Ol OTOIEC CUYKPIVOVTAL UE TN GEIPA TOUG HE TIC TIPOYHUOTIKEG METPROEIC. a v
enmiAuon Tou TPORANUOTOC EQAPUOLOVTOL EMOVOANTITIKEG TEXVIKEC TIOU XPNOIMOTIOIOOV TN

HEBOOO TwWV eAayioTwv TeTpaywvwy (Bageidng, 2001).
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SemiDemao version
oo B0.0 160 240 320 400 m
s L h L '

Calculated App. R ity P i tion

Depth  Iteration 3 RMS emor= 115 %
0.0 80.0

434
585

774

101
Inwverse Model Resistivity Section
N NN NN DN N (DN (N (NN N (DO [ (O (O N N
350 556 882 140 222 353 560 Ba9
Resistivity in ohm.m Unit electrode spacing 10.0 m.

ZxNpa 2.10: Mepapoatikn (MAvw) Kot BewpnTikn (Ueoaia) PeLOTOUN Kol YEWNAEKTPIKN TOWA
(KATw) TG YPAUUAG HEAETNG

2.3 TPIZAIASZTATH HAEKTPIKH TOMOI'PA®IA (3D)

2.3.1 BAZIKEZ APXEZ 3D TOMOI'PADIAZ

ZuVrBw¢ XPNOIUOTOIOVVTOL MOVTEAD MIOC dUO N TPIWV OlACTACEWY. TNV TPWTN
TEPIMTWON TO POVTEAO amoTeEAEiTal amd optOvTIa OTPWHOTA OTN dEUTEPN N YEWNAEKTPIKN

doun ival duo S100TACEWVY Kol TEAOG 0NV TPITN Eival TPIwV G100 TACEWV.

a). 1-D Model b). 2-D Model c). 3-D Model
Ci P PGy

) Lol b

1

) = L

’, /T

ZxApa 2.11: Ta tpia S1AQOPETIKA TPOTUT TIOU XPNCIKOTIOIONVTAL OTNY EPUNVEIa TwWV
HETPATEWV EI10IKAG aVTIoTaON
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AcdOPEVOL OTI OAEC Ol YEWAOYIKEC OOMEC €ival TPICOIAOTOTEG, MIO TANPWC
TPIoOIA0TOTN €PELVA TNC EIOIKNC OVTIOTOONG TOU XPNOIMOTOIED TO TPIGAIAOTATO TPATUTO
gpunveiag mpemel BewPNTIKA va dwoel Ta oKpIBEatepa amoteAéopata. Ot TPIGOINOTATES
JI0OKOTACELG AMOTEAOLY €va OVTIKEIMEVO €EEAIENG. EvtolTolg dev €xel @Bdaoel oTo minedo
WOTE VO XpNOIOTOIEiTal oLVARBWC OTIWC 1 S10d100TaTN SlaoKOTNGT. O KOPIog Adyog €ival
OTI TO KOOTOG OIACKOTINGEWY €ival GUYKPITIKA LPNAOTEPO YIO HIa TPIOdIACTOTN £PELVA.
H avamtuén twv TOALBIAUAIKQOV PETPNTWVY EIBIKIC AVTIOTACNC TIOU EMITPETEL TIEPIGGOTEPOUC
amo p1a avayvwoElg TAUTOXPOVO KOl Ol YPyopoTEPOL PIKPOUTIOAOYIOTEC YIa TNV AVTIGTPOQN

8000 d£doPEVWV O€ AOYIKO XPOVO ELVOOLV TNV TILO CUXVH XProN TNE TPIOSIACTATNG EPELVOLC.

Ol YETPOEIC OTNV TPIoAIA0TATN EPELVA

Mio epmoplikr) TpIodiaoTatn Olackonnaon Ba xpelaldtav 16x16 nAEKTPOdIa yia vo
KOAUWEL PIO AOYIKG PEYAAN Tieptoxr). Ta 256 NAEKTPOSIO TIOL AMOITOUVTAL Eival TAPA TOAAG.
Mia GAAN ouvrBng mpoaogyyion gival va diegaxBolv petprioelg otnv X kot tn Y Katevbuvaon
MOVO, XWpiC TIC dloywvieg HETPNAOEIC. AUTO ival 1d10iTepa oVNBeC GV N Epeuva dIEEAYETAL PE
TIEPIOPIOHEVO OPIBUO NAEKTPODIWV

Mo TIC TPIOAIACTOTEC EPEVVEG TO NAEKTPOIO KAVOVIKA TOTOBETOLVTAl 0€ 0pBOYWVIO
KOWOBO HE OGUYKEKPIPEVO OIAOTNUO HETOED Twv NAEKTPOdiwv. QOTOC0, TO TPOYPOUUA
avTiotpo@r¢ RES3DINV umopei va XEIPIOTED aKOPA Kol KavwdBoug HE OVOUOIOUOPQYO
OIACTNHO LETOEL TV NAEKTPOJIwWV.

Z€ MEPIKEC TEPIMTIWOEIC, Ol METPNOEIC YivovTol pPOVO Of pia Kotevbuvan. To
TPI00100TATO GUVOAO METPACEWV OMOTEAEITOL OMO HETPNOEIC KATA MPNAKOC TAPOAANAWY
YPOUHUWV HEAETNG. Ol PETPOVMEVEG OPWC TIMEC PTOPOUV VO OVTIOTPAPOUV WOTE Va dWO0UV
pIa TPIodIdoTOTN €1KOVA. Q0TO00 N TOIOTNTA TOL TPIGOIAGTOTOU POVTIEAOU OVOMEVETAL VA Eival

QTWXOTEPN ATO AUTH PI0¢ TARPOLG TPICOIACTOTNG EPELVAC.

H Tp103140TaTN QVTIOTPOQT)

H Tp1odidotatn avtioTpoQr PMOopPEl va yivel XpnolhomolwvTag TNV JEBodo eAaxioTwv
TETPOYWVWV OTIWC Kal 0TV d1ad1A0TOTN aVTICTPOPH. TO LTESAQPOC SIAIPEITAl OE OTPWHOTA KOl
KOs oTpwua UTIOSIOIPEITOl TEEPAITEPW OE OpBoywvia TapoAAnAeTineda. To TpIodIdoTOTO
TPOYPOUA avTIOTPOQNC EI0IKNC avTiotaong RES3DINV xpnoiyonoleital yio va  ovTIoTpEYEl
T 0EG0PEVO OTIG TPICOIAOTOTEC EPELVEC. AUTO TO TIPOYPOMMa TipooTabei va kabopicel Tnv

€10IKA QVTIOTOON TWV KEAIWY 0TO TTPATUTIO TNG AVTICTPOPNC WATE vV’ avamapdyel 060 aglomoTta
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yiveTal TIq PETPNUEVEC TIMEC TNG PAIVOPEVNG EIBIKIC OVTIOTOONG.

= -Hizrtpddio et B) - Hiextpodo _ﬁlE‘l’;O_‘U\'Un—,X' .

o . : 3
e “ry r"r'2 //l;5 /’/F', i Asuboven ¥ 7
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T e S
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ZxAUa 2.12: Ta PovtéAa Tou XPNOILOTOIoNVTON 0TV TPIGSIACTATN AVTICTPOQH .a)UOVTEAO OToU T
AKPO TWV 0pBoyWVIwV TAPOANAETITEdWV GUUTIMITOUV HE TIC OTOCTACEIC NAEKTPOVIWV 0TV X Kal y
d1dotoon, b)UoVIEAO 0TO OTOI0 Ta MPWTO CTPWHATA €ival UTOSINIPEUEVA OTO UICO OE KATOKOPUPN Kal
optfovia 81e0Buvar, C)UOVTEAO OTO OTOI0 Ta TPWTO OTPWHOTO E€ival UTOSINIPEUEVA OTO HIOO OE
opt{ovtia diebBuvan.

2.3.2 MEGOAOZ EMNE=EPIrAZIAZ

H ene€epyaaia €yive pe 10 Aoylopikd RES3DINV.(Xpnaoiuomnolrénkav ol PETPOEIS
amd tnv 810d140TATN EPELVA TIAPAAANAWY YPAUHWY).

To npdypappa RES3DINV XpnoIUOTOIET TEXVIKI GVTIOTPOPC EAXXIOTWY TETPAYWVWV
ylo va TIOPAyel €va TPICOIACTOTO TPATUTO TOU UTIEGAPOULE OMO T OESOPEVO TNC QAIVOUEVNC
€10IKNC avtiotaong. Mmopei va dexbei 6edopéva Ta omoia €xouv GUAAEXBeEl pE OIAQOPEC
dlatdéelc 1 Wenner, TOAOU-TIOAOU JITOAOL-AITTOAOL, TIOAOL-OITOAOL, Schlumberger, Wenner-
Schlumberger kat TiIc opboywvieq oeIpEC. TO TPOYPOUMA ETIAEYEL OUTOMOTO TIC BEATIOTEC
TOPOMETPOULE AVTIATPOPNC YO €va GUVOAO ded0UEVWY. EvToUTolg, o1 TOPAPETPOL TIOL £X0LV
EMMIWOEIC OTN S100IKACIO AVTIGTPOPNG UITOPOLY TpoTomnoInBolv omo To Xprotn. Mapéxovtal
TPEIC OIAQOPETIKEG TOPOAAAYEC TNG HEBOOOU QVTIOTPOQNC EAOXIOTWV TETPAYWVWY, N TOAD
ypnyopn pEBodog quasi-Newton, n 1o apyr) aAAG okpipeatepr) peBodog Gauss-Newton, Kat
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K0 ypriyopn UBPIBIKI TEXVIKI N OO0 EVOWHOTWVEL TA TAEOVEKTAUATO Twv MEBOdWVY quasi-
Newton kot Gauss-Newton. Mapexovtal €miong 00 dIOPOPETIKEC TOPAAAAYEG TNG MeBOSOU
QVTIOTPOPNG EANXIOTWV TETPOYWOVWVY HE TIEPIOPITUOUC EEOUAALVANC.

H i, KatdAANAn yia Tig meploxéC Omou N 101K aVTioTOON TOU UTIEGAPOUC TIOIKIAAEL
OMOAd, OTWC OTO LOPOYEWAOYIKA TPOPRANUOTA, KOl N GAAN KOTAAANAN yIO TIG TEPIOXEC ME
aco@r) opla. Tomoypa@IKA OgdOPEVA MTOPOLV VO EVOWHUOTWOOUV OTO TPOTUTIO  ME TN
XPNOIUOTIOINGN TOU MAEYPOTOG TIEMEPOCHUEVWV CTOIXEIWV £TOL WOTE N EMQAVELX VO TAIPIALEL
pe TNV tomoypa@io (Sasaki 1994). Mo va Xeplotolv peydAa oOVoAa dedopEVWY. Emiong,
TOPEXETOL N duvaTOTNTO PUBUICNG TOu aAPIBPOL Twv EMOVOANYPEWY TNG dAdIKOCIag Tng
avTIoTPOPNG. AKOMO, OTO OMOTEAECUOTA TOU TIPOYPAUHOTOC OUYKOTOAEYETOL KOl TO HECO
TETPAYWVIKO 0@AAua RMS.

To omoteAéopaTa NG €IOIKAG NAEKTPIKAG avTioTtaong META amd v TPIodldoToTn
aVTIOTPOPA KTOPOUV va 30600V a€ Hop@r op1{ovTinv Top®Y (o€ KaTELBLVON X-y) OAAG KOt O€

MOPOI YEWNAEKTPIKWVY TOPMWY (0€ KateLBuvan X-2) .

2.4 MOAYKANAAH ANAAYZH EMNTPANEIAKQN KYMATQN

2.4.1 BAZIKEZ APXEX

To EMEAVEINKA KOUATO TEEPIEXOUV TTANPOPOPIES Y10 TOUC OXNUATICUOUE GTOUC OTI0I0UC
diadidovtal. Q01000 yeviKa Bewpouvtal ¢ B0puBog mou duaxepaivel TNV avayvwon Twv
AVOKAWMEVWY KUUATWVY TTOU TPOEPXOVTOL OO BaBOTEPOUE OXNUATICUOUC.

H avayvapion Twv EMQPAVEIOKOV KUPATWY KOTA TNV TPAYUATOTO0INGN TWV GEICUIKWOV
OlCKOTINOEWY YIVETOL OMO TO PEYAAO TAGTOC. ZTO GEICUOYPAMUOTO EUPAVI{OVTOL OTO TEAOC
NG Kataypagng. Ta Em@OveloKa KOpota Love (L) dnuioupyolvtol omo TV GUMPBOAR
TIOAAOTIAG AVAKAQMUEVWY SH KUPATWY G€ AETITO EMQPAVEIOKO OTPWHA, EV® T KOPaTa Reyleigh
(R) mpoépxovial amd TNV OUPPOAN TOAAAMAG OVOKAWUEVWY P Kot SV KUpdtwv
(Gregersen,1976).

Mo va umopei va mpaypatonoindei N avadAuon Twv EMIQAVEINK®YV KUUATWY Ba TTPETEL
va yivel Andn Katoypa@ng mAovala o Kopata emigaveiog R kat L. H avaAuon autr) yivetat pe
TNV OVTIOTPOQN] TWV XAPOKTNPIOTIKWVY KOWTIVAWY OKEDAONE. ZKOTOG TNG avaAuong auTr¢ gival
0 KOBopIoPOE TNG TOXVTNTAC TWV JIATUNTIKWY KUPOTWVY O€ aXEan e To Bdbog.

H pebodog Bewpeital amd TI¢ MAEOV TIPOVOUIOKEC OC0V a@opd aTnV O&IoTIOTIO TOU

QMOTEAECHOTOC O€ GUVOUOOHO HE TO MIKPO KOOTOG, KABWE LTIEPTEPEL TNC TEICUIKNAG S1ABAaaNC
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S-KUPOTWVY WC¢ TPOC TNV AMEIKOVION TWV E00QIKWV OTPWOEWY PE TOXUTNTEC UIKPOTEPEC TV
UTIEPKEIYEVWV, OMWE EMiONG Kal €vavTl NG S100KOTNGNG SIOPETOU YEWTPHOEWY, 0G0V apopd
0TO KOOTOG, 0OV N TEAEUTAIO TIPOOTIONTEL YEWTPHTEIC.

Ta kopota Reyleigh diadidovtal Kovid otnv €MQAVELD, PE POPA Kivnang avTtibetn pe
N @Opd Twv OEIKTWV TOU POAOYIOL (Zxnua 2.13) Kol TPOKAAOLV pia gUVBETN Kivnon Twv
OWMOTIOIWV TNC VANC (ZxNua 2.13a ). Me 1o BaBoC OpWE N EAANEITTIKA Kivnon Twv cwuatidiny,
METARAAAETAL TPOOJEVTIKA WEXPL VO YIVEL KOTAKOPUQPN YPOUMIKY) Kal 0T GUVEXEID TAAL
EANEITITIKN) pE 0pBN Qopd evw To MAATOG TNE Kivnang anoaBével anotopa. ‘Etal, o€ Badog ioo
mePIMou pe 1,5 @opa T0 PRKOC KOUATOC, N KOTAKOPL@N GUVICTWOO TOU TAATOUC YiveTal ion peE
10% Tou apxikoL TAATOUG, OTNV EAELBEPN emiavela (Zxnua 2.14 ). H taxvtnta d16doang
TouC , VR, €ival cuvdptnan TN TaXVTNTOC TV SIOUNKWY KOL TWV EYKAPTIWV KUPATWY.

Ta kOpota Reyleigh mapouatadovy peyaAo evoIOQEPOV, TOCO OTN GEICHOAOYIa 000 Kal
OTNV EQOPUOCHEVN YEWPUOIKN), KOBWC aglomolovvtal ol IB1aITEPEC 1I810TIMIEC OTIWC OKEDODT,

€€aaBevnarn, XAPAKTNPIOTIKEG KAUTIOAEG TTIOL T XOPAKTNPilouy.

TxAUa 2.13: Ixnuatik mopdoToon Twv KUPAtwv Reyleigh. () n mpoBAemduevn Kivnon otnv
EM@AvEID €VOG 1I0OTPOTIOU NUIXWPOU, (b) N TPaAyUOTIKA Kivnan ato £3a@o¢ Kal (C) pia Topn ¢ Kivnang

TWV CWHOTISiwY amd TNV EMPAVELD £0¢ Kot KaTolo Bdbog atov nuixwpo ( Sheriff and Geldart, 1995).
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ZxAMa 2.14: To mMAATOG KOl N KATAVOWN TNG CWUOTISIOKNAG Kivnang pe To BABog Katd TV S1adwaon Twv
KupdTtwy Reyleigh (Nazarian,1984).

XOPAKTNPIOTIKEC KAUTIUAEC O1OCTIOPAC

Ol XapOKTNPIOTIKEG KAUTIOAEC O1AOTIOPAC OIOQOPETIKWY TAEEWY, AVTIOTOLXOOV OTNV
MEYIOTN OEIOUIKI EVEPYEIN TOU KUMOTIKOU TEGIOU OTO XWPO TaXUTNTOC Kal guxvoTntac,
dlaxwpilovtal aTnv BepeAwdn Kal oTIC OEUTEPEVOVTEC N AVWTEPNC TAENC.

Ol pop@eg KaumOAWY d100TIOPAC Eival XOPOKTNPIOTIKEC TOU TPOTIOU HE TOV OTOI0
dlodidovTal TO EMQOVEINKA KOUOTO KOl OUTO €XEl OOV OMOTEAEOMO VO €ival Kal
XAPOKTNPIOTIKEG TWV 1SI0THTWY TWV OXNUOTIOPWY. ‘OAEC Ol TAEEIC TWV XAPOKTNPIOTIKWY
KAUTIOAWVY 8100TIOPAC OVTIOTOIXOUY G€ SIOPOPETIKEC TOXVUTNTEC PACNG.

H mpwtn XOpOKTNPIOTIKY) KOPTOAN S100T0PAG, N BEPEAIING, avayvwpileTal Kupiwg
and 300 XOPAKTINPIOTIKA, OTOV N OTpwaTOypa@ia €ival oxeTIKA omAR. To €va eival ot
oLVABWCG TO GUVOAO TWV TIMWVY TWV TOXUTHATWY (TOL OVAKOUV OF€ OUTH TNV XOPOKTNPIOTIKN
KAUTIOAN OKEJAONC) €XEl TIC MIKPOTEPEC TIMEC OE OXEON ME TIC UTIOAOITIEC XOPOKTNPIOTIKES
KAUTIOAEC Kal TO dVTEPO OTI EKTEIVETAL O PEYOADTEPO EDPOC CUXVOTITWVY OO OTI Ol KOUTIUAEG
avwTePNE TaENC. Ot TeAevTaieg, avayvwpilovtal amo tnv dadoxIKr) adénan ¢ Tax0TNTag Kal
TNV Peiwon Tou €0POLE TV CLXVOTHTWVY YIa KABE pio amd autéc. H avaAuon Twv KOPTUAWVY
OKEDOONC UVNOWE ETIKEVIPWVETAL GTNV BEPEAIWAN XAPOKTNPIOTIKY) KOUTUAN.

ZUUTIEPOCHOTIKG, EVOEXETAL AOITOV OE éva OXETIKA MIKPO E€VPOC CUXVOTATWVY Va
euavidovtal 600 1 Kal TPEIC XAPAKTNPIOTIKEC KOPTIUAEG S100TIOPAC, OVAAOYQ € TO TTOGO TNG

OEIOUIKNG EVEPYEIAC TIOU KOTOAAUPBAVOULV Ol KOPTUAEC avwtepng TAaEnC. To Paciko
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TIAEOVEKTNMO TIOU TIPOCPEPEL N AVAALCN TNC BEUEAIDAOUE XAPOKTNPICTIKNG KAUTIOANG gival 0TI
EUTIEPIEXEI TTANPOPOPIEC OTIO EVA OXETIKA UEYAAO €0POC UNKWV KUPOTOC (TIEPIOGOUC) avayKaio
Y10 TNV CUAAOYH TIANPOQOPIWVY OTO TO EMIYAVEIOKA OTPWUATO PEXPL KO T TTAEOV BaBUTEPQ, HE
QMOTEAECHA TOV OKPIBESTEPO TIPOCAIOPIGHO TOU E3APIKOU TPOTUTOU.

210 PeYoAUTEPO UNAKN  KOWOTOC TEPIEXOVTaL TANPOPopieC amd PablTepa OTPWUATO.
AvTiBeTa, MIKPOTEPA UNKN KOPOTOC TIEPIEXOUV TANPOQPOPIEC OTIO EMIPAVEIAKOUC OXNMOTIOUOUC.
Emouévwg, 000 PeyoADTEPO €ival TO €0pPOC TWV TAPAYOMEVWY MNKWV KOPOTOC, TOCO
ennpeadetal BeTIKA N avaAuan yio To E60QIKA OTPWHATO KOl Apa GUAAEYOVTOL TTANPOPOPIES

Y10 TOUG YEWAOYIKOUG OXNMATIGUOUC.

2.4.2 MEGOAOZ EMNME=EPI AZIAZ

H ene€epyaoia Twv EMQAVEIOKWYV KUUATWY PE TNV PEBodO NG TMoAuKAvaAng
Avoiuong Twv Emigavelokwv Kupdtwv (Multichannel Analysis of Surface Waves — MASW)
ETKEVIPWVETAL GTOV TPOCOIOPIOHO TWV KOPTUAWVY S100TIOPAG KAl GTNV OVTICTPOQr TOUC yla
TOV TIPOGOIOPIoPO TNG METAPROANRG TNG TOXUTNTOC TwvV S KUPATWV Je To Babo¢. MNa v
enegepyaaia xpnoonoiibnke Aoytopiko (Krisis) mouv avamtuxbnke ato MoAvtexveio KpAtng
(Kpntuikdkng I'.,2010)

H avaAuon Twv EMIPAVEIOKOY KUUATWV TEPIAAUPBAVEL TN ARYN KOTaypa@wy TAOVCIWY
0¢ €MQAVEIOKA KOpota Reyleigh Kol thv ovTIOTPO@N TWV XOPOKTNPIOTIKWV KOUTOAWY
d100ToPAg Toug. Mia omo TIC KUPIOTEPEC JIAdIKAGIEC YO TNV AVOALON TWV ETIQOVEIAKWOV
KUMATWY €ival 0 TPOCJIoPIoCUOC TWV XAPAKTNPIOTIKWY KAPTOAWY dlaoTopag amd  TIg
KATOYPaQEC. H avTIoTPOPr Twv XOPAKTNPIOTIKWY KAUTIOAWY S100TIOPAC OTOTEAEL TN dEVTEPN
ONUOVTIKOTEPN QACN TNG EMEEEPYNTIOG.

ATO T dadikacia avTIoTPoPrg TPoadlopilovtal o1 TOPAUETPOL TOU €JAPIKOU
povTENOL H peBodoAoyia Tng avaAuong Twv EMQPAVEIOKWY KUPATwY Reyleigh gival duvatwv
va XwpIoTei ag d00 OI0KPITA oTadia. Katd To TPWTo 0TAdI0, OMO TIC CEICUIKEG KOTOYPOUPES
KOIVAG TINYNC, TPOKUTITOUV Ol TIEIPOMOTIKEC KAUTIOAEG d100TopaC. Eve oT1o 6e0TEPO 0TAdI0
npoadlopiovtal o1 BEWPNTIKEC KAUTIOAEC dIOCTIOPAC YIO OPI{OVTIO CTPWHOTWHEVO EQQIKO
MOVTENO, Xpnolyomolwvtog Ttnv  TeXVIK Thomson-Haskell (Haskell,1953,Schwab and
Knopoff,1972).

TpPOTOTOIWVTOG EMAVAANTTIKA TO €00QIKO HUOVTIEAO EMITUYXAVETOL N TPOCAPHOYN TNG

BewpPNTIKNC KAUTOANG d100TIOPAC OTNV TIEIPAUATIKN (Stadikaaio avtiotpo@rc). ETal, Epocov
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mpayuatomoinfei TaUTION TwV KOPTUAWY, TPOCGOIOPI(ETOl TO TEAIKO €J0QIKO HOVTEAO

(koTavopr) TG Tax0TNTOC TWV EYKAPCIWY GEICHIKWY KUUMATWY PE TO BAB0C).
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KE®PAANAIO 3

3.1 2EIZMIKH TOMOI' PA®IA

3.1.1 ©6EZEIZ METPHZEQN

Ol peTPOEIC TpayUATOTOIONKAY OTNV TEPIOXN) Tou opomediov Tou Opaiov. Ot
BETEIC TWV TEICUIKWY YPAUMWVY PEAETNC QaivovTal 0To ZXHua 3.1 Kal 01 CUVTIETAYUEVEC TOUG

divovtat atov Mivaka 3.1.

Mivakog 3.1: Suvietayuéveg EIOUIKWY YPOUUWY

papun A (WGS) ¢ (WGS) x (ETZA) y (ElZA)
2eI0UIKN 5A 23,5321"70 35,19°44"86 489796 3909260
2elopIkn 5T 23,53724708 35,19°48"07 489856 3909359
2eI0UIK 7TA 23,53’20763 35,19°45796 489769 3909294
2elopIkn 7T 23,53'22"81 35,19°49724 489824 3909395

Google

SXAMO 3.1: OEEIg TEIOUIKMV YPOUH®Y HEAETNG (XpnatuomoliBnke To Aoylapikd GoogleEarth)

30



3.1.2 ATIOKTHZH ZEIZMIKQN KATAIPADQN

Ol OEIOPIKEG PETPAOEIC TpayuaTomnolenkav tov OKTwRplo tou 2009. Zta mAaiola Tng
JIMAWUOTIKAC epyaaiag dlaokomrOnkov 600 YPaUPEG MEAETNC (Zxnua 3.2 kat 3.3). Kdbe
ypauun amoteAsital amd d00 OVOTMTUYUOTO GUVOAIKOU PrRkoug 115m. Xpnaoiyomoiénkov
YEWQWVO KOTOKOPLUENG ouwviotwoa¢ 4.5 Hz pe 1o0omootoon 5m. Q¢ CEIOPIKA Tnyn
xpnaotdorolgital BaplomovAa 8 kg n omoia Kpovel G PETOAAIKY) TAGKO. Mo TNV Kataypagn
TWV OEIOUIKWV O£DOUEVWY XPNOIUOTIOINONKE 0 dWOEKOKAVAAOG aelapoypd@o¢ GEODE tng
Geometrics. H didpkela tng Kataypa@ng ntav 512ms evw 1o didotnua detypatoAnyiag rfrav

0.125ms. Zta oxruata 3.2 Kal 3.3 TaPoUCIALETAL N YEWUETPIO TV 00 YPAUMWY UEAETNC.

(a) X: 489943 X: 4849972
Y: 3909545 LINE OMSS Y: 3909593
Z: 1040 Z: 1041
: SPREAD 1
Sm
511 ropea 513 816
4 5 ] 7 ] I 1
........ . 1 1 ] 1 SR ] 1 1 L
?rl-]-’l] m
275m 275m 12,
x Sm i
NA BA
-5m Om Sm 10m 15m 20m 25m 30m 35m 40m 45m S0m S5m 60m
X: 489975 LINE OMS5 X: 490003
Y: 3909597 Y: 3909644
Z: 1040 i SPREAD 2 Z: 1040
521 522 | - ] wigava 523 . 524 525
| 2 3 4 5 6 7 & 9 10 1
R e, 1 N A b 1 < BETTDS, 1 x L 3 &
/g T )]
N = = =
! i Om LTy i
32.5m A5t 87.5m 142.5
§15m
& 25m ¥ 25m *
NA I BA
55m 60m 65m T0m T5m 80m 85m 90m 95m 100m 105m 110m 115m 120m

ZxXNMa 3.2: TewpeTpia TG CEIOUIKAG YPOUUAG HEAETNG 5 N omoia amoteeital amd 300 avamTiyuaTo

(@) kau (B)
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5 425k Sm 25t
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Sxnua 3.3: Tewyetpio ¢ OLIOMIKAC  yPOWWAG  MeAéng 7" omoia omoteAeital omd 300

avartoypata (a) kat (B)

3.1.3 ATTOTEAEZMATA EIMNE=ZEPITAZIAX
Cpapun 5:
210 oxAua 3.4 MopaTIBETAL N CEIOUIK) TOUA TIOU TEPIYPAPEL TNV Tax0TNTA d1AdoaNC
TWV OIOPNKWV KUPOTWVY KOl TIPOEKLYIE OO TNV ENEEEPYNTIa TWV TPWTWV APIEEWV TNEC YPOUMNAG
autr¢. H ypaupn autr) omoTeAsiTal amo d00 avamTlyUoTo YEWPWVWY GUVOAIKOU rKoug 115m.
TO TPWTO GEIOUIKO OTPWHA (KOKKIVO XPWHO) eKTeiveTal omo Om €wg 8m Badoc. To
€0POC TNC CEIOHIKNAC TOXVUTNTAC OUTOU TOU OTPWHOTOC Kupaivetal amd 400 €éw¢ 900 m/s. To
UTIOKEIMEVO OEIOUIKO OTPpwHO (TOPTOKAAL £0¢ TPACIVO XPWHO) eKTEiveTal amd 8 €w¢ 36m
BaBog Kal To €0POC TWV CEICUIKWY TOXUTATWY TOu KupaiveTol amo 1000 €w¢ 2750 m/s. 10

EMOPUEVO OEICUIKO OTPWHA (UTAE XPWHA) Ol GEIOUIKEC TaxLTNTEG €ival yOpw ata 3000 m/s.
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ZXNMa 3.4: MovtéNo GEIGUIKNG TOXUTNTAG YIO T VPO 5 OTOU aMEIKOVIovTal Ol GEIOUIKEG OKTIVE
Cpapyun 7:

210 oxnua 3.5 MapoTiBeTal N GEIOPIKY) TOWN TOL TEPIYPAQEL TN ToXVTNTa dAd0aNC
TWV IOUNKWY KUPATWY TIOU TIPOEKLYE amo Tnv ENeEEPyaaia Twv TPWTWV aPigewv NG
ypaupng auvtig. H ypaupr aut omoteAsital omd dU0 OVOTTUYHOTA YEWPWVWY GUVOMKOD
pnKoug 115m.

TO TIPWTO GEICPIKO OTPWHA (KOKKIVO XPWwHa) EKTEIVETAL amd Om €wg 6m. To VPOC TN
OEI0MIKNC Tax0TNTAC auTol TOU OTPWHOTOC KupaiveTal amd 400 €w¢ 900m/s. To UTIOKEIUEVO
OEIOMIKO OTpwua (TOPTOKOAL €W TPACIVO XPwHa) EKTEIVETOL OO 6m €w¢ 36M BabBog Kal To
€0POC TWV GEICPIKWV TAXUTATWY ToL Kupaivetal and 1100 £w¢ 2800m/s. ZT0 ENOPEVO GEICUIKO
OTPWUA (UTIAE XPWHO) Ol CEIOMIKEC TOXLUTNTEC €ivanl yopw ota 3000m/s. Ta V0 TPWTA
OEIOPIKO  OTPWUOTA  amodidovial O€  EMQOVEIAKODE aAOLPBIOKOUC OXNMATIOMOOE  Kal

UTTIOKEIPEVOULC OPYIAIKOUE OXNUATIOPOUE avTioTolxa. To TPITO CEIOUIKO OTPWHO amodidetal

0TO avBPOKIKO LTIORBPO.
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ZXNMa 3.5: MovtéNo GEIUIKNG TOXUTNTAG YIO T YPOUUr 7 OTOU MEIKOVIoVTal Ol GEIOUIKE OKTIVES

3.2 HAEKTPIKH TOMOI'PA®IA

3.2.1 ©EZEIZ METPHZEQN

O1 petpnoelg mpaypotomnoiénkav tov Mdio tov 2009 oto opomedio Tou OpaAoL Kal
AMOTEAOLV EQTA YPOPUES NAEKTPIKNAG TOPoypa@iag pnkoug 450m. H mpwtn ypauur Bpioketal
VOTIOOVATOAIKO TOU KOWABOU &vw n €Pdoun oto Popelodutiko. H dievbuvan g kabe
ypopung Atav omo NA mpog BA kai xpnoigomnoiibnke n péBodoc Wenner-Sclumberger. Ta
NAEKTPOOIO Ntav o€ 1oomootaon 10m  peta€0 TOUG O  €ubeia  ypaupn. Z€ TOAANG
NAEKTPOOIO TOMOBETABNKE OAATOVEPO IO TNV a0ENCN TNC AYWYIPOTNTAC EMAPNC.

Ol B€0g€1 TWV NAEKTPIKWV YPOPUWY MEAETNG @QaiveTal OTo ZxAUa 3.2 Kal ol
OLVTETAYUEVEC TOUC aTov lNMivaka 3.2.

Mivakag 3.2: ZuVIETAYUEVEC NAEKTPIKGVY YPOUHWV

papun A (WGS) @ (WGS) x (ETZA) y (ETZA)
HAektpiky 1A | 23,53'19"93 35,19'36"84 489751 3909013
HAektpik 1T | 23,53'28783 35,19'50"25 489976 3909426
HAekTpIKr 2A | 23,53'19"34 35,19'37"29 489736 3909027
HAekTpIK 2T | 23,5328"23 35,19'50"70 489961 3909440
HAeKTpIK 3A | 23,53'18762 35,19'37"48 489718 3909033
HAektpIkn 3T | 23,53'27"56 35,19'50"87 489944 3909445
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HAektpiki 4A | 23,53'17"87 35,19'37"68 489699 3909039
HAektpiki 4T | 23,53'26"88 35,19'51"06 489927 3909451
HAektpikr) 5A | 23,53'17"20 35,19'37"97 489682 3909048
HAektpikr) 5T | 23,53'25"97 35,19'51"45 489904 3909463
HAektpIkr) 6A | 23,53'16"68 35,19'38"55 489669 3909066
HAektpikr) 6T | 23,53'25"54 35,19'561"97 489893 3909479
HAektpikr) 7A | 23,53'16"05 35,19'38"94 489653 3909078
HAektpiki 7T | 23,5324"86 35,19'52"39 489876 3909492

s -

- r. -~
\ 4 | (:UU(.““ |
O

r]. lc NAEKTPIKWV ppv MEAETNG (luonmr’]enka TO AOYIOUIKO glrth)
3.2.2 >YANOI'H AEAOMENQN

Xpnowonoinbnke o€ auté¢ TI¢ peTpnoelg n  owatagn Wenner-Schlumberger pe
1oandotacn NAEKTPodiwv 10m.

Katd tnv eKTEAEON TWV PETPrOEWY aKoAouBeiTal N €€N¢ dladikaaia:
* AauBAveTal KEPIMVO WOTE N AVATITUEN TWV YPOUUWY HEAETNC VO yiveTal o€ eubeia.
» TomoBetolvTol Ta NAEKTPOSIO KOTA MAKOC TNG YPOMMNC MEAETNC, OMOU TO KABE

NAEKTPOOIO OMEXEI OMOOTACN O OMO TO GAAO. TAUTOXPOVA TOTOBETOLVTAL OPIBUNUEVES

onMaieg dimAa oTa avtioTolxa NAEKTPOdIAL.

* JUVOEETOI TO OPYOVO ME Ta KOAWAIN, Kal TOTOBETEITal OITAQ 0T YRR UEAETNC.
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* [paypoTomnoleital EAeYX0C TWV AVTICTACEWY EMAPNC TWV NAEKTPOIWVY HE TO £dAPOC OO TNV
KEVTPIKI POVAda.
* E@Ooov OAa T NAEKTPOSIN TIEPVAVE TOV EAEYXO EMOPNC EEKIVA N d1adIKACIA TV AUTOMATWV

METPAOEWY, OTOU Ol PETPOUMEVEC TIMEG TNG QAIVOUEVNC EIOIKAG NAEKTPIKNC avTioToong

amoBnKeDOVTOL GTNV KEVIPIKA HOVAdQ.

3.2.3 ATIOTENAEZMATA EIMNE=EPIAZIAZ

H ene€epyacio Twv dedopEVWV TNG NAEKTPIKNG TOPOYPAQIOg EYIVE e TN XPron Tou
Aoylopikou TakéTou RES2DINV. To npdypaupa RES2DINV xpnoipomnolei Tig JETPOUUEVEC
TIMEC TNC QAIVOUEVNC EIOIKAC NAEKTPIKNG AVTIoTAONG YIo va TOPAYEL Yia TOPR PE TV
KATavour] TNG TPOYMOTIKAG €10IKAC NAEKTPIKAG avTioToong, MEow NG MEBOSOL TNC
J108140TOTNG aVTIOTPOPNC ded0UéVWY, OIOSIKAGIO N OToia TMOPOUCIAOTNKE AVOAUTIKA OF
TIPONYOUMEVO KEPOAOIO. ZTO TOPAKATW OXAMATa Ogv Tapatifevial ol PeudoToUEC TwWV
METPOUUEVWVY TIMWV TNC QAIVOPEVNG NAEKTPIKAG OVTIOTOONG KOl TWV UTIOAOYIOMEVWY TIHWV
NG QOIVOPEVNG NAEKTPIKAG avTioTaong Omou €ival d10BEoIa 0TO TOPAPTNUA, OAAG
AMEIKOVICETAL JOVO TO JOVTEAD TWV TIPAYUATIKWY OVTIOTACEWY, OTIOU dEV EXEL CUMTIEPIANPOET

TO TOTIOYPOPIKO OVAYALPO AGY®W TWV MIKPWVY OUEOUEINTEWY OTO LYOUETPO TOU EXEL N TIEPIOXN

MEAETNC.
NA
Depth  Mteration 3 RMS emor= 115 % BA

400 m

0o 800 160 240

Inverse Model Resistiaty Section

I N N (N (T (O (O B (S ) (O O N DN
»B0 556 882 140 pr7] 353 80 869
Resistivity in ohm.m Unit electrode soacina 10.0 m

ZXNMa 3.7: ATEIKOVION OMOTEAECUATWY EMEEEPYNTIAC SEBOUEVWVY YPOMAC HENETNG 1
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NA BA

Depth  Iteration 3 AMS error=99 %
800 160 240 30 400 m

101
Inverse Model Resistiity Section
I N O (N [ [ (O (] O T .
350 556 882 140 22 353 560 889

[ S e T VIt Sheibamba St AV PV e

ZXNMa 3.8: ATEIKOVION OMOTEAECUATWY EMEEEPYNTIAC SEBOUEVWVY YPOUMAC HENETNG 2

NA : BA

Depth  Iteration 3 RMS ermor= 138 %
0 800

Inverse Model Resistiity Section

I I N N N () (O (N N (R T (O N N
350 556 832 140 p77] 383 560 B89

Resistivity in nhm m Unit elertmde soacing 100 m

ZXNMa 3.9: ATEIKOVION OMOTEAETHATWY EMEEEPYOTIAC SEGOPEVWVY YPOUUAG HEAETNG 3

NA BA

Depth  Meration 3 RMS emor = 155 %
00 600

254
139
33
434
585

774
Inverse Model Resistiity Section

I NN N NN (N T (R (N N (T [ (N (N N
350 556 B8.2 140 2 353 60
Resistivity in ohm.m Unit electrode spacing 10.0m,

ZxNua 3.10: Amelkdvion anoteAeoudtwv eneéepyaciog SeS0UEVWV YpaUUNG HEAETNG 4

NA BA

Depth  Iteration 3 RMS emor =125 %
0 Sﬂ' 0 160 240 20 400 m

1o
Inverse Model Resistivity Section
I I [ [ (O (O ] [ (O N .
B0 556 882 140 ] 353 560 889

[ FREE R EL [P A S S 1 e

ZxAMa 3.11: ATEIKOVION OMOTEAEGHATWY EMEEEPYOTiag SESOUEVWY YPOUUNG MENETNG 5
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NA BA

Depth  Meration 3 RMS emor=99 %
00 800 160 240 320 400 m
25¢

N7
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595
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101
Inverss Madel Resistiaty Section
(N NN N N N (R (NN (O ) (O N NS
350 556 68.2 140 yrr 353 560 B89
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ZxNupa 3.12: Aneikdvion aﬁ&éieopdmv eme€epyaciog Oe00UEVWV YPOUUNC 6

NA BA

Depth  Meration 3 RMS error = 124 %
00 800

25¢
139

n3
434

E8 s

774
Inverse Model Resistity Section —t
I NN N N (S (T (O (R N (N (T (R (A (O
k0 556 882 140 2] Ex] 560 BAg
Resistivity in ohm.m Unit electrode spacing 10.0 m.

ZxAua 3.13: ATEIKOVION anOTEAEOUATwWY eMeepyaaiag GEG0UEVWV YPaUUNG 7

2€ OAeC TIC ypappég (o) 3.7-3.13) Eexwpilovtal Tpio YEWNAEKTPIKA OTPWUATA; Eva
EMQPOVEIAKO OTPWHA (KOKKIVO-TIPACIVO XPWHO) PE E10IKA NAEKTPIKN avtiotaon 150-500Qm
TIOU EXEL MIKPO TIaX0C (<10 m), kat anodidetal ae ahouPlakol¢ oxnuatiopolc (terra rossa). To
OEVUTEPO UTIOKEIYEVO OTPWHA (UTAE-TIPACIVO XPWHO) ME XOUNAEG TIMEC TNG EIOIKAC NAEKTPIKNAG
avtiotaong <150 Qm anodidetal o€ apyIAIKoUC OXNUOTIOPOUC. TEAOG TO KIiTPIVO - KOKKIVO
XPWHO, ME TIMEC EIDIKNC NAEKTPIKIC avTioToong PEYOAUTEPEG and 350 Qm, opilouv TNV opoen
TWV OVOPOKIKWY OXNUOTIOWWV. [opatnpeital YeviKwg OTL N 0poPr] TwWv OVOPOKIK®WY
OXNMOTIOPWV EVTOTILETAI OXETIKA PG 0TO BOPEIOAVATOAIKO TUNUA TWV YPOUUWY WEAETNG, OE
BaBn mou dev EemepvoLy Ta 40 M, €V GTO VOTIOJUTIKO TUAUA EKTIATOL OTI BpiokeTal o€ Bdbn
40-80 m.
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3.3 TPIZAIAZTATH HAEKTPIKH TOMOI' PA®IA

3.3.1 OEZEIZ METPHZEQN-ZYAAOI'H AEAOMENQN

To YEWNAEKTPIKA OEdOPEVO TIOU GUAAEXONKaV ME TNV PEBODO TNC NAEKTPIKIC
Topoypagiog (83.2.2), evwbnkav yia Tnv dnuioupyia €vog TPICOIAOTATOU HOVIEAOU TNG
neploxne (oxnua 3.6). Xpnaoiyomoljénkov cuVoAlKa 3620 PETPACEIC TNC PAIVOPEVNG EIDIKNC

NAEKTPIKNAG avTIioTAoNC, TOL CUAAEXBNKavV pe Tnv didtagn Wenner-Schlumberger.

3.3.2 ATIOTEAEZMATA EIMNE=EPI AZIAZ

H ene€epyooia twv 0d0PEVWY TNC NAEKTPIKNC TOPOYPAQIag €yIve PE TN XPrion Tou
Aoylopikou mokétov RES3DINV. To mpoypoppa RES3DINV mpoyuatomolel Tpiodiaotatn
QVTIOTPOQN, ME€ TOV (010 TPOTO TOU TPAyUATOTOIEiTal 1 d1odIGoTOTN AVTICTPOQr TOU
TEPIYPUPNKE OE TPONYOUUEVO KEQOALO, OAND OE TPEIC OIOOTACEIC YIO TNV EKTIUNON TN¢

KOTOVOMNG TNE E10IKNC NAEKTPIKAG AVTIOTOGNC GTO XWPO.

3.3.2.1 Ol TEQHAEKTPIKEZ TOMEZ

Emeita amd v Tp1odldototn  ovtiotpo@n Twv  dgdouévwyv  (RMS  11.1%),
dnuIoupyNenKav Katakopu@eg Kal 0pI{OVTIEC YEWNAEKTPIKEG TOMEC yla TNV €PPNVEIa Twv
OTOTEAEOUATWY. ZTO TAPAKATW OXNUOTO TOPOLCIAJOVTAlL Ol YEWNAEKTPIKEG TOMEC TOUL
QVTIOTOIXOUV 0€ KEAIA Prkoug 20m. 'Exouv To 010 X ME TIC TOPEG amd Tnv d1adId0TaTN
avtioTpo@n. Mapatnpeitol MioNE 0TI TO CUYKEKPIUEVO AOYIGUIKO TIOKETO TTOPEXEL TANPOPOPIES
KOl OTIC OKPEC TWV YPOUUWY PEAETNC.

210 TMOPOKATW OXAMOTO omelkovidovtal TouéC atny Y-Z 81EVBuvan anod TO OMOTEAECHA
NG TPIoAIACTOTNG OvTIOTPOPNC. H KdABe Ttour) avtiotolxei o€ éva UmAoko 20m otnv X

d1evbuvan.
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NA BA

20.0 100 180 260 340 420 vy

Z Y-Z plane 1, X dlst. :0.00-20.00 m.

I N N B N O D N S O ] e D N e e .
35.0 55.6 88.2 140 222 353 560 889
Resistivity in Ohm.m

ZxAua 3.14: MewnAeKTpIKr Topr 0-20m, NG TPIGAIAATATNG AVTITTPOPNS

pd ’?-Z plane 2, X dist. :20.0-40.0 m

I I N N N T O N N O ) e D B e e .
35.0 556 88.2 140 222 353 560 889
Resistivity in Ohm.m

ZxNMa 3.15: Mewn)eKTpIKr Topr 20-40m, TG TPIGAIACTOTNG OVTICTPOYPNG

NA BA
20,0 100 180 260 340 420 y

z Y-Z plane 3, X dist. :40.0-60.0 m.

I I BN S N T O e N N ) e O G e .
35.0 55.6 88.2 140 222 353 560 889
Resistivity in Ohm.m

ZxNMa 3.16: Mewn)eKTpIKr Tour 40-60m, TG TPIGAIACTOTNG OVTIGTPOPN
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NA BA

20.0 100 180 260 340 420 vy
2.50 5 .

293
e

zZ Y-Z plane 4, X dist. :60.0-80.0 m.

I I N N N T N N e O ) N N B B .
35.0 556 88.2 140 222 353 560 889
Resistivity in Ohm.m

ZxAMa 3.17: FewnAeKTPIK Topr 60-80m, TG TPIGSIACTOTNG AVTIOTPOQPNC

I N N N N M [ N S N ] e O N .
35.0 55.6 88.2 140 222 353 560 889
Resistivity in Ohm.m

ZxAua 3.18: MewnAekTpIKr Topr 80-100m, TG TPIGAIACTATNG OVTITTPOPNAS

NA BA

20.0 100 180 260 340 420 vy

2.50 L B
293 [N

z Y-Z plane 6, X dist. :100.0-120.0 m.

| N I I ey ueeeiymmmpycccppeenpy N M
35.0 556 88.2 140 222 353 560 8849
Resistivity in Ohm.m

ZxAMa 3.19: MewnAeKTpIKr Topr 100-120m, TG TPIGSIACTATNG OVTITTPOPNS
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To anoteAéopata TG TPITOIACTATNG OVTIOTPOPNE QPAIVETAL VO GUUPWVODV PE QUTA TNG
diodiaototng (83.2.3, Zxnuota 3.7-3.13) kabw¢ mapatneolvTal Ta idla TPio YEWNAEKTPIKA
oTpwuaTa o€ avtiotolxa Bd6n. Mapatnpeitol €miong n Ttdon TOL €XOUV Ol AVBPOKIKOI

oxnuoTiopoi va BuBidovTal mPog VOTIOAUTIKA.

3.3.2.2 OPIZONTIEZ TEQHAEKTPIKEZ TOMEZ

210 oxnua 3.20 ameikovidoviol 7 0pl{OVTIEC YEWNAEKTPIKEC TOMEC TPIOAIAOTATNG
avTioTpo@ng o€ fadn 0-55.3m. To avBpakIkd LTOROBPO (UEYAAEG TIMEC TNE EIDIKNC NAEKTPIKIC
avtiotaonc) epeavietal mo pnxd oto BA, €v® 0TO VOTIO TUNPO devV EPQaAVIZETOL TIPIV amd Ta
45 m. Mopatnpeitatl emiong, Yo YEWNAEKTPIKN GVWOHOAIG 0T0 BA Turua tng MEPIOXAG MEAETNG,
Kal o€ BAB0C peEYOADTEPO TwV 25m, KaBw¢ ep@avi{ovtal TEPIOXT PE XOUNAEG TIMEC TNE EIOIKNAG
NAEKTPIKNAG avtiotaon (UMAE xpwua) mouv mlavov va o@eileTol otnv OmopEn KApPoTIKAG

dopng.

42



Z=0.00-5.00m

Z=5.00-10.80m

Z=10.80-17.40m

Z=17.40-25.00m

Z=25.00-33.70m

Z=33.70-43.80m

Z=43.80-55.30m

Il . .S IO S EED O DS .
35.0 55.6 88.2 140 222 353 560 889

Resistivity in Ohm.m
X Unit Electrode Spacing 20.0M. Y Unit Electrode Spacing 10.0M. Iteration 6 - Abs. Error 11.1%

ZxAua 3.20: Op1{OVTIEC YEWNAEKTPIKEC TOUEG TPIGBIATTATNG OVTIGTPOYNG 0 BABN 0-55.3m
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3.4 MEOGOAOZ NMOAYKANAAHZ ANAAYZHZ EMNMTPANEIAKQN
KYMATQN

3.4.1 OEZEIZ METPHZEQN KAI AINOKTHZH ZEIZMIKQN
KATAIPAPQN

H omoKTNon Twv CEICUIKOVY KATAYPAPWVY £YIVE PE TOV (010 TPOTO TIOU TEPIYPAPNKE OE
T(PONYOLMEVO KEQOAaILOo (8§2.4). Xpnatpomointnkav 4 YETPAOEIC OEICUIKWY OEDOUEVWY aTO TNV
OEIOPIKN YPOUUN) HEAETNG 5 (2 0TO TMPWTO GVATTUYMA Kol 2 oTo deUTEPO) Kol 4 PETPAOEIS
OEIOUIKWVY OEQOUEVV OTO TNV GEICUIKI YPOUUIN MEAETNC 7 (2 OTO MPWTO AVATITUYMO KOl 2 0TO

delTEPO).

3.4.2 ATIOTEAEZMATA EMNE=ZEPI AZIAZ

YToAoyioTnKav o1 KapmOAEG d100TOPAC:
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ZxAua 3.21: KapmiAn diacmopdg yio v ypauur HeAétng 5 ato 1° avdmtuyua (Kotaypaen 512)

Dispersion Curves Vs Distribution
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ZxAupa 3.22 : Movtéla taxuttwv (P-S) yia Ty Kataypogr 512
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ZxnApa 3.23: KoapnhAn S100Topac yio TNV ypoppn HEAETNC 5 oto 1° avamtuypa (Kotaypogr 514)

Dispersion Curves
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ZxnNua 3.24 : Movtéha taxutitwv (P-S) yia Ty kataypogn 514
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Zxnupa 3.26 : Movtéla taxutitwv (P-S) yia Ty Kataypogr 522
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ZxnApa 3.27: KopnhAn S100Topac yio TNV ypopun HEAETNC 5 oTo 2° avamtuypa (Kotaypogr 524)
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ZxNpa 3.28 : Movtéla Taxuttwy (P-S) yia Ty Kataypagr 524
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ZxnApa 3.29: KoapnhAn 100Topac yIo TNV ypouUr HEAETNC 7 oTo 1° avamtuypa (Kotaypogr 712)
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ZxnAua 3.30 : Movtéla taxutitev (P-S) yia Ty Kataypagn 712

1
initial model |
final model |

| ——— model bounds o
1= '
T T 1

1 1 1

1 1 1
[ [

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1
=---- F----1

1 1 1

1 1 1

1 1 1

1 1 1

[ I R E . L

1 1 1

1 1 1

1 1 1

1 1 1

1 T 1

| B -| == -T

1 1 1

1 1 1

1 1 1

1 1 1

] ] t

200 400 600 800

49



Mormalized Dala
1000 T

900

800

700
7 F 0.6
c
= B00
% F 0.5
=
% 500
Zz
o F 0.4

400

300

200

100

10 20 a0 40 =] [=x] 70 an 2 a0
Fregueacy (Hz

3.31: KopmiAn d100mopdg yio Ty ypauun HEAETNG 7 ato 2° avamtuyua (Kataypagr 722)

Dispersion Curves Vs Distribution
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ZxNAMa 3.32 : Movtéla taxutitev (P-S) yia Ty Kataypagn 722

50



Mormalized Dala

1000

900

800

700

600

500

Phase velocity (nis)

400

300

200

100

Fregueacy (Hz

3.33: KapmiAn d100mopdg yio Ty ypauur YEAETNG 7 ato 2° avamtuyua (Kataypagr 724)

Dispersion Curves Vs Distribution
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Zxnua 3.34 : Movtéla Taxuttwy (P-S) yia Ty Kotaypogr 724



210 OXNUOTA TWV KAWTOAWV Olaomopd¢ 3.21-3.34, yia v OgueAdng KaumOAN
dla0TopAC QaiveTal OTI N TOXVTNTA Twv P Kupdtwv cival mepimouv ota 170-230m/s. TNa v
KAUTIOAN O1a0Topd¢ TPWTNG TAENE @aivetal 0TI n ToXLTNTO TWV P KupdTwv gival mepinov ota
300-450m/s. Ta v KOPmOAN dlaomopd¢ 6e0TEPNC TAENE @aivetal 0TI N tax0TNTa Twv P
Kupdtwv eival mepimov ota 450-600m/s. =exwpilovial ta Tpia yYEWAOYIKA OTPWOUOTO, TO
OTPWHO TV EG0PIKWVY OXNMOTIOPWY UE MIKPT TOXVUTNTO, TO OTPWHN TV OPYIAWY Kal GUPWVY UE
METPIO TaXVTNTO Kal TO OTPWHO HPE TOUG HE TOUG AVBPOKIKOUE OXNMATICUOUC HEYOADTEPNC
TOXUTNTOC.
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KEDPAANAIO 4

4. ZYNAYAZTIKH ANAMNAPAZTAZH NEQ®PYZIKQN AEAOMENQN-
YINEPOEZEIZ

‘Eywvav umepBETEIC TWV TOPWVY VIO TIC YEWNAEKTPIKEG KOl GEIOUIKEC YPOUMEC MEAETNG

5 Ko 7 Kat TNy ToX0TNTO TV EYKAPTiwV KUPATWY TWV YPOUH®WY OUTWV.

4.1 YMEPOEZH NrEQHAEKTPIKQN KAI ZEIZMIKQN TOMQN
r;PAMMOQON

210 ZxAua 4.1 @aiveton n uméPBEON TOU CEIGUIKOU POVTEAOL (Ypauun 5) mavw
OTNV YEWNAEKTPIKN Tour 5. Ta OMOTEAEOUOTO TNC OEIOPIKAG TOPOYPO@iog Kol Tng
NAEKTPIKIC TOMOYPAPIOG GUPPWVOLY WC TIPOC TNV EPUNVEIa Toug. To MPWTO CTPWHA OTN
OEI0UIKI) TOPOYpPO@io amodidetal oe MPOCPOTEC EMPAVEIOKEC TPOOKWOEIS KAl GUMTITTEL
ME TIC XOMNAEC TIMEC TNG €18IKAC NAEKTPIKAG avTIOTACNC 0T YEWNAEKTPIKA Tour. To
Oe0TEPO OTPWHO OTNV YEWNAEKTPIKI] TOUI TAPOULGCIALEL EI0IKN NAEKTPIKA QVTIOTOON TOU
QVTIOTOIXEl 0€ YApYyeC. TO TPITO OTPWHA XOPAKTNPIZETaL OMO CEIOUIKI TOXUTNTO TEPITOU
3000m/s Kal LPNAEC TIMEG EI10IKNC NAEKTPIKNG avTtioToong amd 350Qm kol mavw
TPAYUO TIOU LTTOANAWVEL TNV LTIAPEN AVOPAKIKOD aXNUATICHOV.

210 ZxNua 4.2 @aivetol n LMEPBEON TOU GEICMIKOU MOVTEAOU (YPAUPA 7) MOV
OTNV YEWNAEKTPIKN TOpN 7. H gpunveio 600 avo@opd ToV XOPOKTNPIOUO TWV OEICHIKWY

KAl TWV YEWNAEKTPIKWV OTPWHATWY Eival TOPOUOLd E TOU TIPONYOUHEVOL HOVTEAOU.

4.2 YTIEPOEZH NEQHAEKTPIKQN KAI ZEIZMIKQN TOMQN
N’PAMMQN ME THN TAXYTHTA TQN EI'KAPZIQN KYMATQN
AYTQN

210 ZxAMa 4.3 @aivetal n umEPBeaN TNG TAXUTNTOC TWV EYKAPOIWV KUPOTWY S 0TO
MOVTENO BdBoug P KUMATWY TNG YPOUUNG MEAETNG 5 —HE TNV YEWNAEKTPIKI] YPOMU MEAETNG
5. Zmnv Vv Kataypa@ 514 Tou TPWTOU avamtOypoTog 0To BAB0C Twv EyKAPTiwv KUPATWY
N TP ¢ E10IKAC NAEKTPIKNC avtioTaong gival mepimov 800Qm. ZTI¢ KaTaypa@eg 522 Kal
524 Tou OEUTEPOL OVOMTUYHATOC, OTO BABOC TWV EYKOPGCIWV KUMATWY N TIPN TNG €18IKNAG
NAEKTPIKNAG avTiotaong €ival amd 350Qm kai mavw (BAEneTe peyébuvon oxnuotog 4.3 0To
oxiua 4.5).
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Depth  [teration 3 RMS error= 125 %
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ZxNpa 4.1 Ynépbeon tng OEIOUIKAC YPaUUNC 5 MAvw aTny YEWNAEKTPIKN Topn 5

NA

Depth lteration 3 RMS error=12.4 %
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SXAMO 4.2 YTépBean TG OEIOUIKNAG YPAUMAC 7 TAVW GTNV YEWNAEKTPIKN TOUN 7
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ZxNAua 4.3: YnépBean e ToXUTNTOC TwV EYKAPGIWY KUHATWY S 0TO HOVTEAD BABOUC P KUUATWY TNG YPOUUNG MEAETNG 5 —HE TNV YEWNAEKTPIKI VPO PEAETNG 5
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ZxNpa 4.4: Ynépbeon g Tax0TTOC TWV EYKAPOIWV KUUATWY S 0TO HOVTEAO BABOUC P KUHATWY NG YPOUUNAG HENETNG 7 —HE TV YEWNAEKTPIK YPOUUN HEAETNG 7
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21.7

43.4

210 ZxAua 4.4 @aivetal n umépBeon TnNC TaXVTNTOC TWV EYKAPGOIWY KUPATWY S 0TO
MOVTEAO BdABoLG P KUPATWY TNC YPOUMNG MEAETNG 7 WE TNV YEWNAEKTPIKA YPAUMA MEAETNG
7. ZInVv TV Kotaypaery 514 tou mpwTou avantlyuatog 0To BA60C Twv yKAPCiny KUPATWY
N T ¢ €181KAG NAEKTPIKNC avtioTaong eival mepimov 100Qm. ZTI¢ KaTaypa@eg 522 Kat
524 Tou OELTEPOU AVOTITUYUOTOC, 0TO BABOC TWV EYKAPTIWV KUMATWY N TIPA TNG EI0IKNC
NAEKTPIKNAG avtiotaong eival and 350Qm kot mavw. (BAEnete peyébuvan axruotog 4.4 610

oxnua 4.6).
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SxNMa 4.5: Ynépbeon T Tox0TNTAG TWV EYKAPOIWY KUHATWY S 0TO PoVTEND BABoUG P KUUATWVY NG
YPOUNG MEAETNC 5 (ueyeBuvan Tou axAuatog 4.3)

210 Zxnua 4.5 @aiveton n umEpBeaN TNC TOXLTNTOC TWV EYKAPTIWY KUUATWY S 0TO
MOVTEAO BaBou¢ P KUPATWY TNG YPaUpNG MEAETNG 5. Ma Tnv Kataypagr) 514 Tou MPwTou
avomtuyuatog (267,5m) 1a eykdpata Kopata @tdvouv o€ Babog mepinov 41 m.H tax0tnta
TWV EYKOPOIWV KUPATWV Eival mepimov ota 1000 m/s evw n CEIOUIKN TOXUTNTO TOU
oTpwpatog gival mavw and 3000 m/s. MNa v Kotaypaery 522 Tou GELTEPOU AVOTTUYHOTOC
(327,5m) ta eykapala Kopata @Tavouv o€ Badog mepimov 27 m.H Tax0TNTO TWV EYKAPOIWY
KUPATWV gival mepinouv ata 700 m/s v N GEIGUIKNA Tax0TNTA TOU OTPWHATOG Eival TAVW OO
2000 m/s. Ma v Kataypa@ 524 tou deutépou avamtlyuatog (327,5m) ta eykdpala
KOpata @Tdvouv ae Babog mepimouv 23 m.H Tax0TNTA TV EYKAPCIWV KUPATWY gival Epimou

ota 700 m/s v n GEICUIKA Tax0TNTA TOL CTPWHATOC €ival TAvw amo 2000 m/s.
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2.5

21.7

43.4

245 320

200200 £00 %00
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ZxNAMa 4.6: YnépBean TG ToXUTNTOC TWV EYKAPGIWV KUHATWV S 0TO HOVTENO BABOUG P KUPATWY NG
YPOUUAG HEAETNG 7 (UeyEBuvan Tou axAuatog 4.4)

210 ZxNua 4.6 @aivetal n umépBean NG TaXOTNTAC TWV EYKAPCIWY KUUATWY S 0TO
HOVTEAO BAB0OULC P KUPATWY TNG YPOUUNG MEAETNC 7. Ma tnv Kataypaer) 712 tou mpwTou
avantOypotog (247,5m) ta eykApaio KOPOTa @tavouv o€ Bdbog mepimov 24 m.H taxdtnta
TWV EYKAPOIWV KUPATwY eival mepimov ota 700 m/s evw n CEIOPIKA TOXOTNTO TOU
oTpwHaTog gival mavw and 3000 m/s. Mo v Kataypa@ 722 Tou dEUTEPOL OVOTTUYHOTOC
(332,5m) ta eykdpaotla Kopata @tavouv g Babog mepimov 26 m.H tax0TNTa TWV EYKAPTIWY
KupdTwv ival mepinov ata 800 m/s evw N CEICPIKA TaXOTNTO TOU OTPWHATOG Eival TOVW
and 2000 m/s. Ta v Kotoypa@ 724 tou deLTEPOL avamTuyuatog (332,5m) Ta eykdpala
KOPOTo @TAvouy o€ Bdbog mepimou 23 m.H tax0TNTa TV EYKAPCIWV KUPATWY gival TEPITOUL

ota 600 m/s evw N GEICPIKY TOXVTNTA TOL OTPWHATOC gival TAVW amo 2000 m/s.
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KEDAANAIO 5

2YMIMEPAZMATA

ATIO TNV EPUNVEIN TWV OTOTEAECUATWY TWV YEWPUOIKWY MEBOOWV KOl TOV CUCXETIOUO
TOUC M€ TIANPOQOPIEC TTIOU TIPOEPXOVTAL OTIO TO YEWAOYIKO XAPTN OTMEIKOVIOTNKE 1 0pOPr| TwV
aVBPOKIKWY OXNUATIOUWV TNG TEPIOXAC. M0 CUYKEKPIPEVD TO GUUTIEPACHOTA TIOU TIPOKUTTOUV
eival Ta €&nc:

*TO CEIOUIKA KOl TO NAEKTPIKA QMOTEAECUATO OUP@WVODV HETOEL TOUC Kal
deixyvouv OTI Ol OVOPOKIKOI OXNUOTIOUOI €XOLV CEIOHIKA TaxUTNTO Tdvw and 3000m/s
Kal €101KI NAEKTPIKNA avtioTaon peyoAlTePn and 400Qm.

*ANO GUVOULOOUO TWV PETPHOEWY OUTWV WE TIPOUTIOPXOUCEC UETPHOEIG TTPOKUTITEL
0Tl TO TIAXOC TWV UTIEPKEIMEVWV au&AveTal Tpo¢ To NA Tng TEPIOXNG MEAETNG.

*To BaBo¢ mou ep@avidovial ol avBpOKIKOi oXNUOTIOPOl Kupaivetol omo 40m

pEXPL 100m Kat av&aveton amo BA npog Ta NA.
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