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Zewouol kat pnyuota
Eivai duvartn n mpoyvwon twv oEloUwV, LOiw¢ o€ Eva
OUYKEKPLUEVO EVEPYO PHVUOL, o

» Ao tnv apyototnta pavnke ot eivoll Eva moAU...
AvokoAo lNpoBAnua !

»Ztpodn Zetopoloyioc o aAAa Opata OnwC:

e AOUNC EOCWTEPLKOU TNC 'NG

e AlA600CNC CELGULKWV KUMATWV

e MeA£TNC TNC CELGULKAC Stappnénc
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“AMO TOTE MOU AOXOAOUMOL UE TN
2elopoAoyia, poBopouv mavia TG
TIPOYVWOELC KOl auroﬁcm
£KQVOLV.

O énuootoypadot Kot 0 KOGLOG
omnevdouv va ritotEPouv Kabe
NPOYVWOoN CELCHOU ooV Tal

youpouvLo TToU OPHOUV CE oKadn
veEpatn ¢aynto...”

Charles Richter (1977)




Tt eiva «Mpoyvwon» CELCUWYV

Me tov 0po «MPOYyVWOoN CUYKEKPLULEVOU GELGLOU »
£VVOOULLE TN YVWON TOU :

B
© Xwpou yEveonc
£ Xpovou yEveong
£ MeyeBoucg

KaBwWC KAl TWV OVTLOTOLXWV TPLWV (OXETLKWC LLIKPWV)
afeBatotitwyv (mapabupwv, obaApdatwy) mPLv amno
TN YEVECN TOU OELOUOU.

H 'NQzH AYTH NPENEI NA EXEI
MPAKTIKH 2HMAZIA.



Mowa Fewpeital erttuxn¢ tpoyvwaon;

[MPEMEL 0 OELOMOC VA YIVEL HEoQ oTa Tpia mapabupa

(xpovou, xwpou, peyEBoug) ou ixav npokabopLoTel.

Tt eivail EMIOTNUOVIKO EYKUPN TPOYVWON;

Elvall pat emituxng mpoyvwaon n omoia eival amoteAeopa ebapuoyng
OUYKEKPLHEVNC EMLOTNUOVLIKNAC peBodoAoyiog:

® Ermotnuovikn nebodoc
® Aedopeva opatnpnong

® MBavotntal YEVEONC MKPOTEPN amo Tnv mbavotnta Tuxaiog
YEVEDNC

MGVo oL EYKUPECG TPOYVWOELC EXOUV ETTLOTNHOVLKO, aAAAA Kot
KOWWVLKO evdladEpov.



MOIA NNPOINQZH ZEIXMQN ?

- MakponpoOsopun Mpoyvwon Zeiopwv (HEPIKEC
OEKAETIEC)

- MeogonpoBeopun [Mpoyvwon Zeiopwv (PEPIKA
£TN)

- BpayunpoOeopun [lpoyvwon 2Zeiouwv (ano
HEPEG HEXP! EBOOMADEG)



Bpoxeiog SLAPKELAC TTPOYVWGCT GELGUWV

(Short-term earthquake prediction)

MPOTMOPACKEVOGTLKO OTAOLO OTOV E0TLAKO (OELOUOYOVO) XWPO TOU CELCHOU.

~
JUVETELQL TWV GUOLKWV OLadLKACLWY KATA TO TPOTOPOOKEUAOTIKO OTadLO:

Eudavion nmpodpopwv pavopevwy ta onola 0L povov tponyouvtal ToU OELOLOU
aAAQ £XOUV KOl QLTLOKA OXECH LLE QUTOV.

Juvexn kKat akpiBEotepn METpnon OSiadopwv PUOIKWV TAPAMETIPWVY, WOTE va
KolBopLOTOUV Ol KOLVOVLKEG TLHUEC TWV TIOPOUETPWY OUTWV Kol Ol METOBOAEC EKELVEC TTOU
elval amotéleopa Stadlkaolwv mou cupBaivouv oToug €0TLOKOUC XWPOUC MEYAAWV
OELOMWYV TIPLV OO TN YEVEGCH TOUC.
MNpodpopa Oatvopeva
4 MMopoapopdwoelc tou PpAolov tnE g

4  MetaBoAEC TNC CELGULKAC SpAoNnC

4  MetoBoAEC yeWPUOLKWY TIOPAUETPWV
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M=4.7 XGEX TO ATIOTEYMA

SEIZMIKEX AONHZEIX
XTH OEXXAAONIKH
KAI XTH XAAKIAIKH

POyHéC O¢ Tpid oniTI® GTOV
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0C TOV ABNVQV TO EMIKEVIRO
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H petaoslopkn) akoAoubia tou

BLACK SEA o€lopoU tou Izmit (M=7.5, 17.8.1999)
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Daily Number of Earthquakes
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BEHIND VAN: TECTONIC STRESS CHANGES OR :
EARTHQUAKE INDUCED ALERTNESS? Eftaxias et al.

(2000) “*'PLMWM W'WWM |
Mwwun%,,w%

F. MULARGIA

Dipartimento di Fisica, Settore di Geofisica, Universitd di Bologna,
Viale Berti Pichat 8, I-{0127 Bologna, Italy

MLMWMMM

59/1999

P. GASPERINI

The largest earthquakes which occurred in Greece in the period 1987-1992 with
epicenter in the operational region of the VAN network have been identified on
the basis of the average recorded values for my, Ms and Mr. About half of these
earthquakes associate with predictions following them while less than one third
associate with the ones preceding them. We propose two possible explanations,
neither appearing entirely satisfactory. The first one assumes that VAN signals
have a physical basis similar to that of the electric signals measured in the lab-
oratory by Hadjicontis & Mavromatou !, i.e. they are originated by changes in
stress, and occur therefore more after than before earthquakes. Alternatively, the
prevalence of backward associations is originated by an unconscious increase in

“gsensitivity” of the observers after an earthquake with large felt effects. H IJ.O pd)l"] va VLF Gn Ll(llTU.)V 68 i.XVEl étl
Mulargia & Gasperini (1996)

TPOEPYOVTAL ATt TEXVNTEC (BLOMNXAVLIKEC) TINYEC
(Gruszow et al., 1996, Pham and Geller, 2002, etc.)

GEOPHYSICAL RESEARCH LETTERS, VOL. 23, NO. 16, PAGES 2025-2028, AUGUST 1, 1996

1) NeplocotepoL o TOUC PLooUG

OELOMOUC TponyouvTaL TWV CNHATWVY
Identification and analysis of electromagnetic signals in

Kot Atyotepo armo to 1/3 €neta! Greece: the case of the Kozani earthquake VAN prediction

2) Ol. ouU OXET(.O-E LC €K TWV U Gtépwv S.Gruszow!:2, I.C Rossignol2, A.Tzanis!, J.L. Le Mougl2

Abstract. An electric station was installed in July 1993, 4.5
I} ’ ’ km away from the VAN station of Ioannina, and recorded in the
VLVOVTOLL )\OV(L)V Tr] q aufr] I.lsvnq following two years a number of anomalous signals, including
those of April 18 and 19, 1995, interpreted by the VAN group
’ ’ as Seismic Electric Signals precursors to the May 13 Kozani
«SUQLGGI]GL(IC» TWV ET[lG'[I’] uovwv earthquake (West-Macedonia). A magnetic station was also
installed and clearly recorded the magnetic components of the
4 L & L J same events. The amplitude, shape, characteristic pattern and
u'Eta aro gva chUpo cslGMO! duration, magnetic characteristics and polarisation of the
anomalous signals suggest that they are generated by artificial
(industrial) sources.




Nat. Hazards Earth Syst. Sci., 9, 327-335, 2009

www.nat-hazards-earth-syst-sci.net/9/327/2009/ G \ Natural Hazards

© Author(s) 2009. This work is distributed under anq Earth
the Creative Commons Attribution 3.0 License. System Sciences

Seismicity anomalies prior to 8 June 2008, M, =6.4 earthquake in
Western Greece

G. Chouliaras
National Observatory of Athens, Institute of Geodynamics, P.O. Box 20048, 11810 Athens, Greece
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Earthquakes M>6.5 near R200
From: 1970/03/28 To: 2018/10/25 R<200 km. D<100 km
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M 6.2
H=82 km
(06 Jan 08)

Terremoto del 06 Gen 2008 MI=6.3 Prof=109.0 km ora U.T.C.: 05:14:20. Mappa preliminare dei

risentimenti macrosismici. Dati non verificati estratti da 342 questionari compilati tramite internet

\

(http://terremoto.rm.ingv.it). INGV: V. De Rubeis, P. Sbarra, P. Tosi
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M6.4
H=3 km
(08 June 08)
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) - s \ . S

: N = e ——
Terremoto del 08 Giu 2008 MI=6.2 Prof= 10.0 km ora U.T.C.: 12:25:22. Mappa preliminare dei
risentimenti macrosismici. Dati non verificati estratti da 49 questionari compilati tramite internet

(http://terremoto.rm.ingv.it). INGV: V. De Rubeis, P. Sharra, P. Tosi
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Makpomnpo0scpn MPOyvVwon CELCUWV
MpoowpLVA CELOMLKA KEVA
&® Xaptoypadwvtog enikevipa (] €0TIEC) OELOUWYV, UTTOPEL VA BPOUE KATIOLEG OLOUVEXELEC.

& Yrndpyel evdeXOUEVO VA EYLVAV O QUTEC OELOMOL 0TO TTapeABOV Kal va yivouv oto pEANOV.
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Navw: Eotieg oelopwy amo to 1969 wg to 1989 navw oto priypa tou Ay. Avdpea.
Kdtw: Eotieg Tou kUplou oelopol TG Loma Prieta (M=6.9, 18.10.1989) kol TwV LETACELCUWY TOU.
(USGS Open File Report 1989)
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ITSAK Peak Accel. Map (in 2%qg) : lonian Sea
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cm/sec? cm/sec cm

NS-comp 154 14.4 8.4

ZAK2 EW-comp 165 16.4 5.5

Z-comp 71 9.8 7.7

NS-comp 111 13.2 10.6

KRI1 EW-comp 356 17.2 4.4

Z-comp 159 7.3 6.8
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Earthquakes from USGS-UCB Seismic Nets

MAGHITUDE

2003 San Simeon A .
E

murutmﬂy

deaths in Paso Robles SVTRY gL
II .. ",

':;;._
,
g

“w#KingCly ! O
i + Coaling: -

g
w B4 San Ardg

Ye Parkfield '

?

; + Fazo A Dbl‘d‘q

l " 'l-"
-,,qtd cadero %, Bl LAST HOUR

B LasT DAV

Cbispd
[] LAST WEEK

L Yy
122"

Tue Jan 6 11:00:03 PST 2004

298 earthguakes on this map

=g




sContrast damage with
that in Bam, lran (M 6.6)
*>350,000 deaths

Why so many deaths,
compared to Paso

Robles?

*Was ground motion higher
than in Paso Robles?
(0.98g pga in Bam; O.459g
10 km from Paso Robles)
Was the construction less
earthquake resistant?
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DESIGN SECTIONS

(a) Design Frame

1979 Imperial Valley
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(Anderson and Naeim, 1984).

Al10@OpPETIKN atrOKPIoN TNG id10G KATOOKEURS 0€ dUO
OIAPOPETIKA ETTITAXUVOIOYPAMMATA TO OTTOIA €iXaVv TNV idla
MEYIOTN ETITAXUVON. TO OUXVOTIKO TTEPIEXOMEVO TWV OUO
KATOYPAPWYV £ival EVTEAWG OIAPOPETIKO.



AIKTYA AIKTYO FIITAXYNEIOMPAGQN ITEAK
National Accelerometric Network .
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EPPO - LT.S.AK. .
Emtayuvoloypadgou

n CMG-5TDE (CR)
O QDR (11 it

SSA-2 (12 bite) (3 sites)

YmoAoyiotiko Kevtpo ITZAK

http://ghead.itsak.gr/
Shakemaps.itsak.gr

i
W C. Macedonia et (2007)

Y*  EUROSEISTEST Array
B EVRIPCS Bridge Network
ETNA

120 srutaxuvoloypadot YPnAng avaluong(24bits)
Juveyoug kataypadng ArntoAuto xpovo(GPS)

ZYNOAO: ~250 emutayuvoloypadol ‘eAeuBepou mediov’
http://www.itsak.gr/page/infrastructures/networks/acc_network/


http://ghead.itsak.gr/

BN 400 A 20 1 i} 1K) ] 2K} E ] EIX) LELY]
Coulomb Failure Stress Change (bars) # ;

& am——

20 -1 a0 10

Epvceviler & dirle — Unruplures! ol
1o 1939 o nf:-w.! e = Fuiphaed fa
- L
Ty
100-bar reglanal  Apparsnd costicie
&0 Sirmss (77 of fchion ' = 04
b

W Digtance esst of 35°E longitude (km) E

Flgure 4 17 Oer 95 Steln of al,

METOVAOTEUON TWV ETIKEVIPWV TWV
LOXUPWV OELCHWV 010 dtaotnpa 1939-
1967 katd pRkog tnG {wvng pPRYHATWVY TNG
Bopelag AvatoAiag (Stein et al. 2000).



Before Earthquake  Earthquake  After Earthquake
% of b value |

increase in b value
1207 after the event |

140

100+

80

Years from the mainshock

Figure annotated from Gulia & Wiemer [2019] showing the b value changes through time. After the earthquake, a 10%
increase in b value creates a ‘green’ light. Alternately, a change of less than 10% would result in a ‘yellow’ light, and a 10%

decrease in b heralds a potential oncoming large earthquake (‘red light).
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n=293
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Alaopa Twv PEYEBWY TOU KUPIOU
OEIoOU, M., Kal TOU PEYaAUTEPOU
LIETAOEIONOU TOU. H peon Tiun TG
dIapopac oTto abpoiopa Twv dUo
QUTWV CGUVOAWV Mou (paiveral oTo
KATW PEPOC Tou oxnuaToc (n=401
akoAouBisc) sivar 1.0+0.5.
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MBavotntag yeveong, P(T,), Tou
LEYAAUTEPOU UETAOELOMOU VA YIVEL OE
XpOvo T, (0€ LEPEG) LETA TOV KUPLO
OELOLLO.
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39% miBavotnTta 0 PLEYAAUTEPOC
LLETOLOELOMOC VAL YIVEL LECA OTLC TIPWTEC
24 wPEC LETA TOV KUPLO OELOMO, 65%
HEoa otnv npwtn efdopada
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Aftershock activity up to Jan. 27, 08:00 for M23.0 (upper)
and all the earthquakes (lower)

Aftershock activity up to Jan. 27, 2000 for M24.0, 08:00 UTC
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RED line has length of 56 Km -> M=7.0
Hatched orange line has length 29 km -> M=6.5

Hatched blue line {(gap) has length 23-28 km -> M=6.4
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OpPIOUEVEG TTPOKATAPKTIKEG TTANPOYPOPIEC OXETIKA
ME TN XWPIKA KATAVOUN TWV KOPpUPAiwVv
EMTAXUVOEWYV Tou ociopou (ELAZIC). To aoTépl

1 AVTITTPOOWTTEUEI TO ETTIKEVTPO TOU KUPIOU OEICHOU,

TTou BpiokeTal axedov oTny idla €MKEVTPIKA (Kal

| evdexodEvwe kal otnv JB atréortaon). O1 tipéc PGA

MTTOPOUV VA TTAPEXOUV OPIOUEVES TTPOKATAPKTIKES
TTAnpo@opiec. O1 TINEC TOu oTaBPOoU 4404 (A = 25
km) 1Tou Bpioketal otov NA tepuatiopd TngG didap-
onéng ATav 207/239/154 cm/sec? yia ouvIOTWOEG

1 NS/EW/UD. O1 avtioToIxeg TINEC TOU OTABUOU

2308 (A =24 km) Atav 238/293/190 cm/sec?. Ol

| TIMEG yIa TOV oTaBuo 2301 (Elazig) tTou BpiokeTal

o€ 36 km amréoTaon fnTav 119/140/66 cm / sec2kai

= yia Tov otaBuo 0204 (A = 37 km) Atav 94/110/61

cm / sec?. Av AdBoupe uttéwn TNV KATAVOU TWV
METACEIOPNATWY, UTTOPOUME VA TTOUPE OTI UTTAPXOUV
evoeiceIc OTI N dlappnEn €ixe KATeuBUVTIKOTNTA
TTpo¢ TN BA. H avAAuon Twv Kupatouoppwyv
emITAXUVONG Ba d¢gicel av autod ival cwaTo.



