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ATAYKOIIHXH ME TH MEGOAO TOY I'EQPANTAP
I'TA ENTOIIIZMO GAMMENQN APXAIOTHTQON XE HHEPIOXH ANETEPXHX
XQPOY YrTAGMEYXHX AYTOKINHTQN XTH AAMIA®
I'.N. TEOKAL', . BAPTEMEZHL, I.EOYAIOL’ , LMEPTZANIAHL' KAI ILTEOYPAOL'.

IYNOWH

TpaypatomouiOnxe yewguatk] duaoxrdnmon pe ™ péBodo Tov vreddgiov pavedp (G.P.R.) oe meguoxy o-
VEYEQONG YWEOV OTABUEVONG CUTOXLVITTWV OTO REVTQO TOV TOAE0dOULROU OUYyRQOTHUATOS Ot Aapio. ZTé)0g
™G €0EVVAS 1{TOV O EVIONLOUGS HOL 1) XOQTOYQAPNON Oappévmy aQyXooTHTMV TEOTOY 0Q)IooUV OL EQYAOIES
avoLrodsunong.

Ta amotehéopata delyvouv Ty €viovn nagovoia TeQLBLdcEVY oL 0oieg dNovEYNBnxay arrd ™y UmoeEn
OVOULOLOYEVELW)V  OTO VTESOQPOG OF oAU xS BdBog. OL BECELS TV OVOUOLOYEVELWV OUTWV CUCKETIOTNXAY UE
opatd agyLtextovird Aeipava oto mapaxneipeva odneda. “Etol, €yive duvani n xoptoypdenon twv Bappévov
Aewpavav oty mepLoy €oevvag. H avaorag mov emaxoloidnoe emPepainwoe ta gvprjuata g YEWPUOKRIG
uebddov.

ABSTRACT

Geophysical exploration by means of the Ground probing Radar (G.P.R.) method was carried out in an area
where a parking will be erected in the center of the city of Lamia. The exploration aimed to detect and map
concealed ancient foundation remains and thus aid the following excavation. The presence of ancient remains
was indicated by the revealed ones in the neighboring grounds and there obvious continuation towards the
target area.

Prospecting was conducted along profiles spaced normally at 1 m separation from the other. Traces were
taken stepwise at 0.1 or 0.2 m intervals using antennae of 225 MHz central frequency. Nine profiles of about 40
m long were measured in this fashion.

All traces were subjected to dewow filtering, i.e. removal of the slow changing near field inductive compo-
nent. Also, they were subjected to low pass filtering with the cut off threshold set at 600 Mhz. The particular
processing sequence was fixed after several tests run on the traces using various filtering processes.

The resulting sections show intense diffraction hyperbolas indicative of the presence of near surface
heterogeneities. The so detected subsurface structures were correlated with the visible ruins in the near by
grounds. It seems that they have the same direction and thus they all belong to the same urban complex.

The positions along the profiles where the hyperbolae occur were marked on a sketch of the area. Thus, the
exact map of the concealed foundations was obtained. Slicing, was also attempted, by integrating the amplitudes
for several time intervals along the profiles. The obtained pictures confirmed the initial result of the sketch.

This case study shows the potential and the benefits of the whole operation. The concealed antiquities were
mapped with a non destructive, inexpensive, swift and safe manner. The excavations which followed the geo-
physical search, confirm the findings. For the shake of interest, the investment proceeded by modifying the
initial plans such that big pillars were planted and the antiquities remain intact below a multistore building.

AEZEIZL KAEIAIA: Yreddgio povtdp, Aapio, 0Qxotoloyixt dlaoxomnom.
KEY WORDS: Ground Penetrating Radar, Lamia, archaeological Prospection.

* GEOPHYSICAL PROSPECTING FOR BURIED ANTIQUITIES BY MEANS OF THE G.P.R. METHOD IN A PARKING CON-
STRUCTION AREA IN LAMIA.
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1. EIZAI'QI'H

210 *€VTEO TOU TOAEOJOWHOT OUYRQOTHUOTOS TS ACULOS, OF ARGAVTTO COPAUATOOTQMUEVO KWEO, TEO-
AELTOL VO OVEYEQDEL ®OTAOREVT| 1) OTol0L B AetToveY1ioEL G Xhpog otdBuevong avtoxwnitwy. Kotd ug epyaoi-
£¢ RAAYNG TOV TAQOREIPEVIV OLROTEDWYV, amorahipOnxay apyaic owodomnd Aelpava pe mEopovy cuve-
XELX TOOG TOV €V AGY® axdAvmto xweo. Kotd ovvéneila, o xbpog avtdg €ngene va eQevvnBel mpLv ad omolo-
dMmote emépfaon pe oxomd vo avixvevBovv Bapuéva Aeipava. Emméov, ta Aeipava avtd Ba propovoay vo.
yootoypagnovv xat €tol va doBel xdmwoia foriBeia otovg avoorapels.

AGym Tov oy BABOVS TaPG TWV AQXOLOTHTWY, GG O TOV YEYOVETOG GTL 0 XWEOG TAY AOPAATOCTOM-
uévog, emA€xOnre wg néBodog draordmnong avni tov vreddgrov pavrdp (Ground Probing Radar, G.P.R.).

To Egyaotioto T'ewquowniic tov AILO. €xel dieEdyel mOMES TAQOUOLES SLOOROTNTELS OTO TAQOLO OVOTY-
HOTXAV 1] CwoTV avaoropdv (m.y. Giannopoulos et al.1994, Tsokas et al. 1994, Savvaidis et al. 1999,
Mertzanides et al. 1999). Katd ovvéneio d1ab€tel 1600 tv teyvoyvooia dieEaywyris Staonomioewv pue m pé-
6000 ToV YEWEOVTAQ GO0 RO TNV TEIQQ OTNV EQUNVEID TV ATOTEAEOPATWV TNG SLORGTINONG.

2. TA AEAOMENA KAI H EIIEEEPTAZIA TOYZ

Ztov xwEo £pevvog mpayporomominray evvéa mapdAnies odevoeis pe ™ uéBodo Tov yewpavtdp. To
ufxog xd0e 6devong €pbave ta 40 m %o 1 TOTOHETOT TOUS OTO XWEO Paivetaw oto oxfua (1). Kdbe 6dsvon
anelye and ) durhovii g xatd 1 m. Katd pirog twv odevoswy, Modnxe éva padidypaupa avd 0.1 m 1 0.2 m
yonotuomoldvrag xepaies 225 MHz 1600 Yo v exmopsty] 600 xow Yo ™) AMyn Tov MAEXTEOPaYVITLROU ONpa-
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3y.1. Audra&n Tov odevocwy psronons aro ydeo foevvas. Ot odevoeis 12 éwg 14 eivar o€ oeipd ueTalv Tov
odevoewv 11 xar 15. To dvoud Tovs dev onueidverar oto oxijua yia Adyovs evxgivelas.
Fig.1. Lay out of the profiles measured in the investigated area. The profile numbering is succesive from
right to left so that profiles 12 to I4 are not annotated in the figure to avoid confusion.

2o oyjua (2) gaiveton 1 tops] ®otd wixog g 6devong 13. 2y Toun awti| TagaTnEovvron EVIoveg ueQfo-
Méc mepBMdoewv oE amootdoelg 5, 11, 21, 28.5, 33 now 37 m azd v ayr s 6dgvomg.

‘Oleg oL Topég véomoay eneEepyaoio pe eQaQUOY QIATEOU OTORAXQUVONG TG EMOYWYLXG CUVIOTMONG
raw piktpov diéhevong yopnhdv ouyvotjtwy pe xatdph aroxromis ota 600 MHz. Egapudomuxe eniong @ik-
TQO AWVOUUEVOV PECOV GROV TéVTe ONueiwv ®atd wixog xdbe padioypdupatos xworotd. To amotéheoua ™mg
TOQOTAVW dLodraoiog ftay amd T uo peELd, 1 amopdxrouvon Tov vypiouyvou Bogipov, o omoiog opelldtay
oe nhentEovird xvping aina. Exiong aropaxgivinray or eE0QETRE XAPNAGOUYVES CUVIOTHOES OV ENAYO-
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Vit PETAED TV REQUUWV EXTTOUTTHS Row AMYNS.

Zto oyjpa (3) diveton v topr 13 petd mv emeEepyaoio ™. Evxola guumegaivetar 6t 1 modtta Tmv
dedopévamy g Towris avnis €xel Peltiwbel ae axéon pe v eréva OV TaovoLdletat oto oyrua (2).

e GLEC TIC TOUES TOEOVOLALOVTaL EVTOVO QauvOueva TeQiBAaong pe mepLopuouévn Tomu éxtaon. To gat-
vOpEVa aUTd VAL YOQOXTNOLOTXG TV POQQPWY OV OVOUEVOVTOL VO SIVOUV OL TOTHES CVOUOLOYEVELES OTO
VrEdagos. Anhadij, N magovaic dopdv pe duapoeTirés NhextErés Widtteg o’ Gt To TEQUBAAOV oV TIg
puhoEevel. Eival, Aoutdy, evhoyo va votebel 6t ov dopés avtég eivan oxodownd Aeipava tov maperdivrog
pe dedougvo 6t autés eivar epgpavels ota yertovind owmdneda o pavepd ovveyiCovion xdtm and 10 (0o
€ogvvag.
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2x.2. Touf xavd wijrog g docvangs 13. Ta évrova pavoueva aegiblaons mov gaivovrar oe didpoga Tuljuata
THG TOuIG Am0didoVTaL OTNY TAYOVGIA AVOUOLOYEVELGY OTO VTTEOAPOS OTIS OVYXEXQLUEVES OF0ELS.
Fig.2 The resulted section along profile 13. Intense diffraction phaenomena are present, which are indicative of
subsurface lateral inhomogeneities.
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Xx.3. EncEepyaousvny rourj xatd uijxog tng odsvongs 13.
Fig.3. Processed section along the profile 13.
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To otpdpua TG A0PAIATOV dEV ATOTUWVETAL OE Xopio Tour mEdypa 1o omoio avapevotav. Eg’ doov n
AEVIQLXY] CUXVOTNTA TV REQULWDV TOV Xonotpomouibnxayv eivor 225 MHz, to xoovind €Upog Tov maApol wov
exmépmeTon oto €dagog eivar g TdEng Twv 6 ns (Annan and Cosway 1992). Ztvo ypovixd auté didomua, o
ToAUOS €xeL ToEEYeL TeQLoodTeEo antd 30 cm oto €dagog av vmoBéogovue 6t ®iveitan pe Togutnta 0.1 m/ns.
Enopévag €xeL duomepdoel 10 0Tpdpa ™G ao@AATov To omoio uwopel va £xeL mayos 0.15 m 1o mepLoodteo.
Anhadi), To amotéheopa ™g Tapovoiag ™g acpditov eupaviCetor o ovpfolr pe ™V avixhaon ond ™My Em-
@dvela Tov eddgpoug xan de pmoel va duarglel and avt.

Aviyvevovtog tig meQLOMdoeLs 08 ®A0E uia Topn XWwELoTd, TIS oNueLdoaue oty B€om mov magatendnray o
€va o edidyoappa g TEQLOXNS €QeVvas. Me TOV TEOTO QUTG TROEXVYE U0 RATOYN TWV CEYOLOTI{TWY 1) OO0
agovotdtetal ato oxfua (4).

Zm ovvéyeln emyelBnxe 1 ohoxMipman Twv TAATHY TV AVOXAAOEWV OE OUYREXQLUEVA XQOVIXG TTOQA-
Bupa. Zto oxua (5) paivetor 1 0QIGVTLEL TOW] OV TEOEXVPE Yia TO YEOVIXG TopdBupo amtd 10 éwg 15 ns.
Eivan poveo 6t 1 topn) aut) cup@mvel pe 10 amotéheopa Tov oxyuatos (S) xau emmhéov divel minpogopieg
NOL YO LOYVEES 0vOrAAOELS TROEQYOUEVES 0Ttd SORES ToEAMNAES pe v drevBuvon Towv odevoemy.

Xonoworounifnxe 1 turj 0.1 m/ns yua Ty TaxiTyta ®iviong Twv NAEXTQORAYVITIRGY KURATOV GTO OTRMUC.
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Zyx.4. Avdrakn Tov 0devocwy usTonons aro ydeo £pevvas oto omoio Exovy anusiwlei ue gouPovs ot Ocoerg otig
omoies maparnorbnxav mepiOidocis. Ta magaiinidyoauua pe Tis aovveyeis TAEVQES onuewsvovy Ty Oon dmov
magarnejdnxav megtOldoeig ato idto axoifas anucio o xdle Tourj. Ta paviueva avtd awodobnxrav oe
Yoauuxés douss oto vaEdapog ot omoics sQuipveUTRAY WS Beuedidoels agyaivy xTioudroy.

Fig.4. The diamonds show the positions where diffraction hyperbolae occurred. The parallelograms shown by
dashed sides have been drawn to denote that diffractions occurred at exactly the same position along each profile.

10-15 ns

17,10 m
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Zx.5. Ogibovria Tour] mov mPoExVYE ue 0A0XAIQWON TOV TAATGY TOV NAEXTQOUAYVITIXGY AVAXAAOEWY OTO
owdornua 10-15 ns
Fig.5. Time slice for the interval 10-15 ns.
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™™g aopditov o 1 T 0.08 yio v taiTto. otov voreipevo edagird ogitovra. Emouévog, Gheg oL meQlBid-
OELS TEOEPYOVTOL ATT6 SOUES TV OTTOiwY OL Gve emLpdveLes evpioxovtal petafy 0.4 xow 1 m.

3. LYMIIEPALMATA

H ovyxexouévn duaoxdmmon diekijxOn oe tord oiviopo xoovird didotnuo. ZuyrexQuuéva, amartifnray 4
neplmov dEeg Yo TS gpyaoieg mediov vaw megimov dvo nuépeg Yo v exeEepyacio row TV eQUNVEld TwY
anoteheopdrov. Etopévng, o mohi oUviopo x0ovirs dtdotnpuo amoxtifnxe 1 oxetnt] yvaion mov agopoioe
TOV EVTOTLOUG %O TN XOETOYQAPNON TV BOUUEVDV QQYLTEXTOVIROV Aenpavmv. Ag onuelwBel 6TL 0 Yweog ftay
ATPAATOOTQWUEVOS, TRAYUO TTOV XABLOTOVOE TTOAD SUOROAN TNV EQAOUOYY] YEWNAERTOLXWOV HEBGdWV draoxrdmn-
one. Emiong, o xdoog gupionetar oto x€vrpo g Aaplog, Tedypo mov and v dAAn pepld onpaiver ét dev
UITOQOVONV VO, YONOLUOTTON 00UV 1 poryvnTixt] »ow 1 nhextoopayvnaxn péBodog droondmmong.

H pé0odog tou yempavtdp €0eiEe Gt umopel va xonowortomBei pe aopdrewa péoa oe torels. Eniong ot
givan o v SOoEL ONUOVTLXG ATOTEAEOUOTO O OYETIRG TTOMD GUVIOUO XOGVO, OTOTEAEOUATIRG ROl PE TTOMY
WAEO ROOTOS OE OXEON UE TS AVOLORAPES RO TIS ROBVOTEQHOELS TTOV QUTEG CUVETAYOVTOL.

EYXAPIEZTIEXZ

O ovyypageis evxaplototy tov %. ITétpo Kdoun %ot tov dyveooto xoini Tov oroinv to. oxdhMa foridnoay
ot BeAtimon g epyaoiag.
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