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ZYNOWH

 INuavikes TPOoEWOIUKES petaPfokés e auyrEvipwae Tov Pudoviou ota vndyewa vepd, magamendnxay,
5-6 nuépec oW and Gheg TS CELOWKEG dovIioELS (M2 2.5) mou éyvav omy regLoy} Tov oriypatog ™ ATahd-
Vg otd 22/9/1998-17/1/1999. H ouyxévipmon tov Padoviov tapovoldler, mow and ®abe ogiopa] d6vnom, e
ompaviuxn auEnon omy apy ko pia eEioov anpavux peiman, om ovvéyeia. O petaforéc avtée eivan amo-
TEAEOPQ TV EACOTIXGV TAOEWV TOV QyaITiCo0OVTUL TOLY aG T exdijAmon evég CELOPOT xat €ouV oav ano-
 TEAEOC TOV TQOTWOYO EPTAOUTIONG TOv VHPOYOpoL 0pillovia o8 padovio. Paivetal dtl 1 pébodog propel va
OUpPAAkEL OMuavTG oTY TROOTABELE TPGYVWONS OELORWV U8 TOMIKG ETTiTEDdO.

ABSTRACT

- Significant precursory changes in the radon concentration of groundwater were observed, 5-6 days prior all
the earthquakes (M=2.5) occurred in the area of the Atalanti fault during the period from 22/9/1998-17/1/1999.
The radon concentration measurements of ground water,were obtained at one hour intervals by the use of a
ZnS(Ag) scintillation chamber. When no earthquake occurs, the radon concentration of the groundwater shows
considerable stability. Prior of an earthquake radon concentration increases significantly at the beginning and
then dropped to an also significant lower value. These radon concentration changes can be attributed to the
temporary enrichment of the groundwater by radon from the surrounding rocks due to the action of stress
release or stress accumulation prior an earthquake. It seems likely that the method can be an important tool for
the earthquake prediction in local scale.

AEEEIL KAEIAIA: Paddvio, undyeia vEQH, TOOOQONM QALVOUEVA OEWORMY, TOTUXT] TEGYVOOT) CELORMY, Orfype
Atahavmg.
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1. EIEATQIH

O petaforés omy nepexuxdrnia ov Padoviov ota vadyew vepd oW aré ToUg CELOUOUE mapaTnon-
By e oW Popa xaTd Tov peydio ceopd g Taoxrévdng to 1966 (ULOMOF & MAVASHEV, 1971). Ou
petafohéc autég,mwe %al o PeTefokeg Tou Adyou twv Tavtitwy VIV |, Bengotivial and 16te oav £va and 1o
ONPYTIROTE OO TTROAQOUA QaIvOpEVa TwY CELORWY, Xonowomoujtnxay yia mmy emtwy] Tpdyvmon TV peyad-
hawv ogiopdiv ™mg Kivag to 1975 #an 1976 (Group of Hydrochemistry, Seismological Brigade of Hebei Province,
1976).

Inpavoég pehéteg me petafoiic s nepermndmTag Tov Padoviov ota undyews vepd pe otéyo Y mod-
yvwom gelopay yivovrar oy Llanovia and to 1973, wvplug and to Laboratory of Earthquake Chemistry tou
Mavemompuiov tov Tokyo pe emregains tovg Kabnyntéc H. Wakita xau K. Notsu. To 1977, avértEay péBodo
QUTOPOTNG, TUVEXOUS HETONOMS Twv petafolwy g neplertrémrag tov Padoviov o undyeia vepd (NOGUCHI
& WAKITA 1977) pe tautdypovn autépan) HETonon xal Gihav tapapétomy (Bepponpaoia, tpog vepou #hm).

Ané 1o 1977 péyol ojpepa n pEBodOGC AT AVOTTHOETHL CUVEXGIC Kl ELOUY TQOKINPEL ONUAVTLRA CTOTEAE-

* RADON CONCENTRATION CHANGES IN GROUND WATER PRIOR ALL THE EARTHQUAKES (M2 2.5) OCCURRED FROM
SEFTEMBER 19938 TO JANUARY 1999, IN THE AREA OF ATALANTI FAULT (GREECE)
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L o ThEOY HOTEAA Myt guplteon mepuoy] tovsTokyo-eme1dr o aviiBeom pe dhheg peBodovg (mhentoumes,

" 3

aueTa ou Exouy dnuodievtel oe SEBvneplodixa (WAKITA ctal., 1980, WAKITA et al., 1989, WAKITA et
at’; 1991 "TGARASHI & WAKITA; 1991, NOTSU et al., 1991). Hdn pévo omyv evpitepn mepioyi tov Tokye
hearougyoiv, vid v evfiyg tov Laboratory of Earthquake Chemistry tov INavemompiov rov Tokyo, 18
ol maperioheithongtwy petafohdv ov Padoviov ot wrdyela vepd. H ouyrexoyiéyn pébodog Bempeivat

Loy e wha) dev emypederar and Tig avBpwmves dpaomolotyeg. ]
Ano tov Zemépfpto tov 1998] ova sieiona EpETYNTLIXOY TQOYEGUPATOS Tou Yonuatodoteital and ™y lo-
VLAY i{vﬁég)ﬁ]m] RO agopd Ty PEAET) Twy peTaforov ™S mepLerTixdTag Tov Padoviov (Rn) ota vrdyewa
VEQQ TOLWY @0 OELORONG, ExEL TomoBETnbel ovonevt ouveyoug pETonome tov R, ge pia and Tig YEWTRNOELS ard
Tig 07rolEg VOPEVETaAL 1) TOAN ™5 ATakavime.
Zmv rapoioan epyacia TapovTLELoVTOL Tt TOWTM WTOTELEONaTO TV LETPNOEWY,

2. METPHZEIEZ PAAONIOY ETHN ITEPIOXH TOY PHIMATOEL THE ATAAANTHE

Omwg 1jdn avageptnxe, and tov Zertépfoio tou 1998, éxel tonobemBel ovoxewi ouveyoig pétpnong tou
Rn, 0¢ pia ono g YEwToMoEls amd Tig ontoies vdpevetal n wokn ™me Atahdavons.

H yewmonon A2 avatohud mg Atahdaving €ywve and 1o ITME, tov Aviyovoto tov 1991. Agrgnoe lovpao-
wovg aofeatohiBoug wat Teppatiomxe ot fabog 110 m. Anédwae tavomomTu vdpogopic, 200 m'/h pe mvdon
orBung 4,90 m = yoryoon emavagopa. H vdpooranxn otdlun eivar 38,20 m eved n otdbun dvrinong eivar
43,10 m.

ATG 10 veQd mov avrheitar and T YE@TENOTN), draymgilerar pe edxd ovotnpa n aéQua @pdon, 1 onoia
SwaPipateran oty ovoxrevr) pérenong tov Rn. O aviyvevtiic tov Padoviov ota vndyewa vepd neguhapfdver
évav anagBpnri} ZnS(Ag) o Evay 8dhapo daywgropoy otov omoio 1o Paddvio anoympitetal and to vegd
oe afpia pdor). Me t1jv XON0YL0T0L0TEYT) CUOREVT] HETPATaL 1) axTivoforia a mov ogeileTar oTny Qadievep-
y6 dudonaon tov Padoviov. O vrokoyiopdg tng ovyrévipmons tov Padoviov ota Begud vepd pe Paon myy
axtivofoiia a xou oheg oL amapaitytes droghvoels yivovrar pe v Porifere H/Y. H pérpnon vov Rn yivera
avd pia doa.

3. AIOTEAEEMATA METPHEEQN - ZYMITEPALMATA

H ovoxevy] petonong tov Rn ota vndyewa vepd mg Atahdyving, Aettovpynoe ouveyuws and tov Zemtépfoio
tou 1998 €mg tov Iavovdpo tov 1999. Okeg o1 avd opa petpfoeig petagépbnrav oe HY nal rataoxevdon)-
wav Gha ta haypdppate. Endeypéva duaypdappata divovran ote Zy. la-1n.

Onwg gpaivetar oo to dudypappa tov Xy, 1a, ot neplodo oo neeplag, taporoudietal oranonxd
exmAnxTer orabepdma Tou peTgovpevoy Rn, mapd 1o okt vymis eninedo twv ripwy (30.000 c/h). AviiBera,
5-6 nuépeg mowv and ®dbe oewowxt] ddvnom napovouiletm oTanoTd onpava] koL sudidxorm petafoir Tou
petpotpevor Rn (Zy. 18-1n). H petafoh ovviotatal o aiEnom, omy apyi, ™e myic tov Rn onpavixrd nave
amo ™ péon Tpn xow ot ouvEXELa PElwom TS Tyuis Tov Rn ompuaviied vdtw and ) péon T,

Zrov [Mivoxa 1, @aivovial o oEloxés dSovijoeig mov €yivay omy TepLoy] Tov ejypatog me Atahdvmg
(38°20°-39" N 22°30°-23" 30" E) and 22/9/1998-17/1/1999 »ai avagépoviat otov xardhoyo tov Fewduvapuxol
Ivotrovtov tov EBvixod Agtepoononeiov (www.noa.gr).

HINAKAZY 1. Zewouints dovifoeis oy meproxsf Tov grfyuaros mc Araldving (38°20°-39° N 22° 30°-23° 30" E)
and 22/9/1998-1711/1999
TABLE I.Earthquakes in the area of Atalanti fault (38° 20°-39° N 22°30°-23° 30" E)from 22/9/1998-17/1/1999

Date Time North East Depth M No
1998 NOV 19 11 48 47.6 3B.86 22.54 5 3.2 A
1998 DEC 16 19 44 53.3 38.54 22.80 10 2.8 B
1998 DEC 22 01 11 46.5 38.80 22.86 10 3.0 r
1998 DEC 26 15 49 44.1 3B.96 22.87 5 3.4 iy
1999 JAN 5 09 35 11.1 39.04 22.66 5 3.2 E
1999 JAaN 8 08 10 12.7 38.73 23.38 5 3.5 Z
1999 JAN B 20 02 56.2 38.80 23.47 5 3.2 H
1999 JAN 15 WnglakhBiBRioBrikn "Oeddpd&Toc" -ZFurilia MNewloyiad AM.0. 3.2 8
1999 JAN 17 23 35 25.4 38.99 23.27 41 3.0 I
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AT TNV TEDCTHENGN TV DI YRUURGETHY Tuy LETOoEmy (). 1B=1E), eivan avepd ot vadpyouv oL yapa-
e uetafolés omg TEs Touw Ra mow and 0heg g oerounés dovijoeis tov Mivara 1 #ow pévo mowy and
Kapwmpromgdteon elvar avnj me 10/12/1998 (Zy. 1v). H oewomin dévnon éywve ong 16/12/1998. Enei-
] T GELo Sovayen Fylve g dpa TOU BEY NETOURYOU0E 1) avEAic TS YEWTONOMG HOTCYOAGNXLE Ao 1]
o Sovijon, MY TOL YWOGToT GuivopEveU Mg GYGSov T 0TabuNg ToY T yaduhy AYES WRES TLY
o IO OELONG.

H npoowowni wuibran mes oUyREVTOWONST0L 0adoNoU aToV VIGYELD vOROWGEo 0pllovia, opeeTal oty
it ).sijﬂsgu)cn TOU U0 el TEQUBAAAOVIA TETOWRATA, 0Tl OTOl Elval EYRALBLOWEVO YIS va oynuatiCel EVa-
Moya-Tory Ekuﬂtmwv TAOE WV TOL QVELTTUOCOVTAL TOLY (o THY EXOfAWO €vOg OELoHOV.

; sufrq wmme?&zouam OV LETEHOEOV KOIVOVTEL WOWTERR cniiavtxd, ard tov Oxtofolo tov 1999, to-
T Bnace. pLas axdpn GLEREW] OV DEUTEQN Y EWTENGT TOV ANrouTng Ataraving (of axdoraor 7 Km and my
TR ) %ot ot Tov Asx€pforo tov 1999 romoBenibnre xaw toim ovoxer otov Ajpo tov Kappg vy Botvohwy.
Me Y TOMOBETNON TwWV OVOREVHY CUTOV OF Tl ONPEl, YIVETOL TQOORAHE W Guoy£Tioms ™e petaforng tou
perpovpevor Rn pe 1o péyetog tov oewopov xa ™ axpuhi BEom tov smrévipou.

 daivetan 0T N pEBOBOC PITOPEL Vet cupPaiiel onpaviikd oty TEOoTadE L TPGYVWONS TELOUWY OF TOMKG
eninedo.

EYXAPIETIEE

H gpevvnmunn opdada evyaprotel myv Tarwvin] KuBéoynon yua ™ yonpoatodséman 1ou npoypdppatog, Tov
OAZII nov yonpatoddmoe v ayopd HY xm my tonofémon mAEQuvinmdy yOupupmdy yie TV TAEReTOuN]
Mjym twv petprioewy, tov w. E. Muguniidy, nhextpovind tov Topéa Owovopinig Mewhoyiag o Tewymueiag,
v Arfpo Atoidvig, 1o ITME xai tov OTE, yuw my mapoyn onuaviuenc Texvixriig fordetag.
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ZXHMA 1. Emideyuéva draypdupara (a-n) perprosmy padoviov oTa vIoyaIa vepd TS XEQIOYIS TOU pHfyuaros

s Araldvrys.
FiG. 1. Selecded diagrams (a-1)of raden measurements of ground water in the area of Atalanti fault.
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