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paromounjtnxe Yew@uow diaoxdmnon pe m pEdodo tov unedagiov paveap (G.P.R.) ot mepoyy o-
FDOOV OTAHUEVONS AUTOXRVITTOY OTO REVIPO TOU TOAEOSOIHOU aUyrQoDjuaTog 0Ty Aapia. Ztdyrog
ag fTay 0 EVIOMOUOS ROl 1] YAOTOYOAgNon BUpUEVLY aoXaoTiTwY TIPOTOT Upy0ouUY OL EQYUTIES
OOpNOoMS.
d_msléapam delyvouv v éviovn mapovoia tegtbAaoewy oL omoieg dnuLovpyrBnxay axd my tnepkn
OLOYEVELDY  OTO LTESapOS 0€ okt uxpd Bifog. Ot BECELS TwVY AVOOLOYEVELDY quTHV OVOYETIoT Y [E
(L QOYITEXTOVIXG AE Pava OTa apaxeipeva owmdneda. "Eto, Eyive duvani n yoptoypdgnon oy Bappévoy
avov omv neproyn Epevvag. H avaoragn) mov enaroiotitnoe empefaiwoe ta gvprjpara mg yewquarkig
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ABSTRACT

Geophysical exploration by means of the Ground probing Radar (G.P.R.) method was carried out in an area
a parking will be erected in the center of the city of Lamia. The exploration aimed to detect and map
neealed 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
larget 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 mulustore building.

AEEEIL KAEIAIA: Yneddguo pavito, Aapia, apyatohoyixy duwaxdmnmon.
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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«“Rerral va aveyepBel ataoxeth 1 ontole B Aettovpyrioet wg xhoos ordbpuevomg autokviitwv, Kard nig eoye

1. EIZAQCH
Xto.xe‘wgo U storeodomoll puyrgomiatos g Aapiag, 08 axGTO COPEATOOTOMIEVO XWHOO, T

€6 AAMIPNG TOIV TAQUREME VWV, OLLOTE DY, anoxahiginxay aoxaia owodound Aetpava pe mpogavi
FEILAPOCTOY £V MOV ardhuato yupo. Kard guveneia, o (boog avtds énpene va £pevvnbel mowv wré omol
dimote exiéufact pe oxond va avigvevBoly Bapieva kenpava. Eruthéoy, ta elpava autd Oa propotiony W
yootoppagn oty wa €101 va dobel ndmoa Porifewn arovg avacrage(s.

AGyw 10U e fGbove Tagris ToV apyaionitwy, ahhd xat ToU YEYOVATOC 6TL 0 000G fTay AopaATOTTRw
HEVOS, emheyBnxe we pEBodog diaordmmans avty tov vreddgrow pavrdp (Ground Probing Radar, G.P.R.).

To Boyeonjpio Fgmguatic tou A.TLO. €xel DleEGYEL TOAES TAOOROLES BLaTROMOEIS OTO TAGIOW) OVoT}
potixen 1] owotoy avdoragoy  (n.y. Giannopoulos.et al.J994, Tsokas et al. 1994, Sawvaidis ct al. 19 99
Mertzanides et al. 1999y, Kard ouvéneia SIaDETeL 1660 TV Teyvoyvmoia SieEayoyic Slaoxomioewy je ) i
Bodo 1ov yewpavidp 600 xaL my Telpa OV EQUNVELQ TWY ATOTEAEONdTOY ¢ dlaondmmong.

2. TA AEAOMENA KAI H EITEEEPTALIA TOYX

Trov yupo £pervag mpayparomonifnuay evvéa mapdliniec odetoeic pe ™ péBodo Tov yempavrdp. To
wrixog xabe ddevong égbiave ta 40 m xat ) Tonodémon Toug OTo YWEo gaivetal oto ayipa (1). Kabe 6devay
aneiye and m durhavy e ratd 1 m. Kotd jujxog twy odeviaewy, hjgbnxre évia padidypoppa ava 0.1 mj 0.2
yonowonowiviag xepaleg 225 MHz téo0 Y ™y gxmopm] 600 xat Yo 1) Ay 101 NAEXTROUAyVITIROD OTjjas
106,

‘( _T"" 1 N

44,70 m 2

o

}l?ILLl' )

17,10 m
. " ¢ vgm o0 0

Zy.1. Aidrakn rwv odevgewy uéTgnons oto yogoe cpcvvag. O odevosis 12 fwe 14 sivar ve oeipd perald oy
odevoewv 11 xar I5. To ovoud tovs dev onuetdvetar oTo oxijiia yia AGyovs svxpivelas.
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 14 are not annotated in the figure to avoid confusion.

o oyrjua (2) paivetal ) 1op Ratd prixog mg 6dsvomg 13. Zmy topn auvi mapampotivial £vtoveg urepfo-
Aég mepIbGoswy oe arootdaelg 5, 11, 21, 28.5, 33 xau 37 m and myv apyj mg 6devang.

‘OLEC O TOUES VITECTNOOY ETEEEQYOTUH UE EGAOUOYT PLATOOV UTORAXOUVONS TNE EMAYWYUE TUVMIOTWOUS
ROL PIATROU OLEAEVONS YUUNADY GUYVOTHTOY HE HOTO@EhL aroxomic ot 600 MHz. Egappdomue emiong gih-
TOO XIVOUREVOD PECOU GOV MEVTE OMpLelwy ®atd pixoc xdbs padloypduparog xwplotd. To amotéAeopa mg
TOQUITAVO Btaémaat’u&, '1%\;( ﬁ%ﬁhﬂbgﬁ% rf"%é%‘(pﬂa“%%&*‘f‘-"?ﬁ'?@”&] oy )}(ngg W 89@13[301'. 0 onolog ogelhdtay

OF NAEXTQOVIRG m@t’mgr]cu’uct. TG CTOPAROUVEN Y OL ESCOETIHG LUUNAGTUYVES TUVIOTWOES IOV ETTAY0-
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HKEQUUIIV EXTORTS ®ett hfyme,
T (3) diverow 1 ot L3 et my eneEegyadla ms. Evxoha ovpmepaivetal 0L 1) OWOTTG Twy
D’E cuTiic €xel Permunbel oe oyxéom pe v emova mov mapovoudletan oto oyripa (2).

T Ez Rrapouddlovral Evrove pavépeva tepiBhaonc pe repropropén Tomen] éxtaon. Ta gat-

VAL (UTA EIVAL YOQOATMOLOTIXG TWV LOQQMY OV CVAPEVOVELL VA SIVOUY OL TOTUXES UVOROIOYEVELES OTO
. A j, T TApovoial SO[EY HE BLagopeTHES RAERTOLEC didTyteg an’ 6T o mepfdhhov mov g

. Elve, howtov, B1ihoyo va vrotebei Gt o DOpES autég eival ouodopud heipava tov napeBGviog

V0 OTL GUTEC ELVOL ERQPAVELD OTC YELTOVIRGA OIXOTEdE Hatt GUvERGE OUVERLOVTAL ®AT0) (6 10 ¥WHE0

: iy ".t.
oo a.&.‘fh‘%: .'-‘ g
Tourj zard wijrog ™s ddevens 13. Ta fvrova gparvéusva aegi@laons mov gafvevrar o hidgopa Tjuara
TG TOIS AmedidovTar oTny Tapoveia avouotoyEveEIwY oT0 UTEOQWOS OTIS OUYKEXDIUEVES BETELS.

Fig.2 The resulted section along profile [3. Intense diffraction phaenomena are present, which are indicative of
subsurface lateral inhomogeneities.

Zy.3. EncEepyaouévny rourf zatd uijrog g odcvong 13.
Fig.3. Processed section along the profile 13.

To grpwpa g COEAATOV dEV CTOTUTMVETUL OF RAUpla TORY] TEdypHe 10 onoio avapevoray. Eg’ 6gov n
AEVIQLXY] OUYVOTTA TV REQUUIV TTOV Yonowpomonibnray eivar 225 MHz, 1o ygovixd €lipog Tov mahpot mou
EXTEUTETUL OTO €0Ugog elval TS TAENS Twv 6 ns (Annan and Cosway 1992). Zto ypovird avtd ddompd, o
meApoe Exel TaEdépeL mepLogotepo amd 30 cm oto £dagog av vrobfooupe 6T rveltal pe Tayumta 0.1 m/ns,
Enopévug éxel damepdoet 10 oTpopa ™E ao@ditor 1o onolo uropel va £yel nayog 0.15 m 10 neQuucdtepo.
Anhadii, To amotéheopa Tg mapovoiag g ac@diton eppavietar o8 ovpfol pe Y avarhaon ond my em-
@hveln Tov £0apoug kat de propel va darpbel and avn.

Aviyvetoviag Tig meplbraos g oe vabe pia TOpT YWELOTE, Tig ONpeLdoape oty BEon o nagamontxay o’
éva ayeduaypappa g mepLoic fpeuvas. ME TOV TPOTO CUTo TPOEXPE [Lat KATOWT) TV G CULOTITWY 1) OTToT¢
AOQOVMALETOL OTO Tyrjpce (4).

I ouveEREL eV EIpENKE 1) CAOXMIOWON TV ATV TWY VARAGOEWY T8 TUYKEKQUUEVU LOOVIXA TUOG-
Bupa. Zto opiua (5) @aiverar n oplloviia Towy mov TEOEKINPE YIO TO KoOVIXO mapdtupo and 10 fwg 15 ns.
Eivar gavepd ot 1) 1o autr) OUPQvEL PE TO GOTEAECUI TOV MAJUATOS (5) ®at EMITTAEOV DIVEL TANDOQOQLES
ROL YL LORUEES avOrAGOELS TIROEQYONEVES and dopéc TupdhAnhec pe v dietiBuvomn twv odetoewy.
Xonoporouitnze éngickr BIBMOBIKITIOE6@PE0TOg! TN pa FEWAOWOGOATTOT %Y XUIGTOY 0T OTOM
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Zy. 4. Ardralny rov odevoswy usronons oto ywpo fpevvas o1o omoio Exovy onqueiwbel us poppovs o Bevers orig
omoies magarneifinxay mepi@idoees. Ta mapalinloyoauua ue 115 aovveyels TAevees onuewgvory my Béon omov
ragarnerfnxay megibidoeis oto (dro axpiPais onueio ot xdfe Touy. Ta gavoueva avrd arodddnxay or
YoauUuIRES SOUES 0TO VITEOREOS 01 OMOLES spunvevTHRGY WS Benelivoels agyaioy 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 exacily the same position along each profile.

10-15 mns

17,10 m =
. " ¢C "ymoo g

Zx.5. Opilovria Tou mov TPOERVYE HE 040X AIPwON TOV TAATGY TOV NAEXTOOUTYVHTIXGY GVAXLACEDY OTO
. . hdotyua 10-15 ns ]
¥neiakn BIBNOQUNTREOCRACTIS 1 HLALEPHONiERA-N-O.
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VO m_ﬁ 70 opifovia. Emopévig, okeg or mepuad-
a%0N al petast 0.4 wau 1 m.

' ,hlﬂE!nm]

UE :to)m aUVTO) 0 dudomua. Zuyrerplueéva, amaminxay 4
mv eneEeQyacia ®al Ty EQUNVELR TV

uo g que 1 OYETIRY YvuSon ov U.tpogoﬁors

g\,’ nlﬁ;m Ol TV EQOpIoYT ‘,’E(nmkexrgtxuw neBGdoV duotamndn -
Vo WOV Gmod TV GAAN HEDLE anpatvel OTL Oev

1 LOKETAL OTO :-cévr ™mg Letg, Toayp
LV ONOWUO Bon ) ®aa ) q}.s}rrgopu :
B0 TOVE lE, |.1.T(OQEI VO XQTIOUg

L

el Evyaouototy tov 1. [Tétpo Kapun #at tov dyvinoto xoumj twv onoiwy ta aydiue fondnoay
™ EQyaoiag.

1 pé€Bodog haondmmons.
WE ao@aiEwe péoa o mokels. Eniong ot
TOWO xgdw) I'In()‘[E)LEI.‘]l.lﬂ'[L‘J{(i ROL LE TTOAY
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