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3am aresl— Afaiximmm wirier Tere!

BEFORE 1971 EARTHGQUAKE
Earthen dam
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2EIOUIKOTNTA EAANVIKOU YWpou

EMI®ANEIAKOI SEIZMOI
MErE©OZ [ENIKENTPO| NEPIOAOZ EEIZMIKOTHTA

65-80] ® |19o1.1980] THE MEZOTEIOY

55-64 (@] 1911-1980] B.K.MANAZAXOZ
5.0-54 o 1950-1980| M-E-KOMNHNAKHZ




2EI0UIKOTNTAa EAANVIKOU YWwpou

60-99Km 100-160Km MéysBog

A A ss
A 7.5
A 6.5
A 5.5

MAnpoéTNnTa
8.2 >M > 7.5, 1800-1995
7.4 >M > 7.0, 1845-1995
6.9 >M > 6.0, 1911 -1995
5.9 >M > 5.5, 1970 -1995




2EIOUIKOTNTA EAANVIKOU YWpou

Emigoy. Bofovg Oavatol
o A <21
O A 21-100
O A 101-500

lNamralaxoc¢ & MNMarmralaxou (2005)




2giouoi Evoilauéoou Baboucg
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-Greece | _
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Depth
km

60-100

101-160

Volcanoes «{=

R Mediterranean Sea

200 21 277 28" 29° 30" 31




MovTtéAo

Overriding Aegean microplate

h

Volcanoes

A

Thrust events

Continental Crust

1st Dehydratation
+ Sediment melting
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Spakman (1987)
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, Il
Faimer Yugpslas TomEVO arro Papazachos et al. (1998)

Black Sea

Bulgaria

NorthﬁAnatoIia Fain

—

20 - 25 mm/yr

Anatolian
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‘:l Strike-Slip Faults
North-South Extension
| East-West Extension
I Piate Subduction
“ Continental colision
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2EIOMIKN ETTIKIVOUVOTNTA
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Magnitude, x
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Ground-motion parameter, Y




MéavoAoyikn ekriunon ZgiopiknNg Emikivouvornrag

A. KaBopIiouog TwV CEICHIK®WV NMNywv

EICMOTEKTOVIKO
KaBopIioNOg OEICHIKWY TThYWV
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HhiOavolioyiky extiunon 2eicuikns Emikivoovorntag

B. KaBopiouocG HOVTEAOU OEICHIKOTNTAG

2 EICMOTEKTOVIKO MovTéAO
KaBopiopog OEICHIKWY TTNYWV

MoVTEAO ZEIOHIKOTNTAG
(MaapeTpol TNG oOXEONG
LogN=a-bM)




MéavoAoyikn ekriunon 2ZgiopiknNg Emikivouvornrag

I. KaBopiouocg oxeoewv anooBeonc

EsiopoTekTOVIKO MOVTEAO
KaBopiopog OEICUIKWY TTHYWV
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Distance (km)
Atrocfeon
CEICUIKWY EVTATEWYV




MéavoAoyikn ekriunon ZeiouiknNg Emikivouvornrag

A. Ka@opiouoc niBavoAoyiknc avaAuoncg

ZEICMOTEKTOVIKO MovTEAO
KaBopionuo6g CEICHIKWY TTYyWV

Kartavoun
O-EI O-I.‘ I Kd,)v £VTdo'va MovTtélo ZeIlopIKOTNTAG

(MoapeTpol TNG oxEong [ Karavopr
LogN=a-bM) CEIOHIKWYV EVTATEWV

logN=6,60-0,61"I4,

Acceleration (cm/sec2)

nd

45 50 55 60 65 Ff0 75 80 85 90 95 100 105

' 1
I Distanlée (km)
MM ATtréooBeon
CEITHIKWYV EVTAOEWV




Ekriunon Zsiopikng Emikivouvornrag

H mi@avornTa unepBaong HIAC TIMNG TNG €0APIKNG KIVNONG

unoAoyileTal e Baon 10

“@empnpa TG oAIkAG mOavoeTnTac”

P(Y > y) :HP(Y >y m,r)f,, (m) f,(r)dmdr

P: n mOBavotnto vaépPaonc
Y: 1 évtaon TS €00.QIKNC KIVNG1)G

y: TO EMITEOO TS E0UPIKNS KIVIIONGS Y10, TO 071010 VITOAOYILETOL N
mBavotnTa

M: 10 uéye0og Tov oelopno0v

R: 1 ¢otwoKN anocTOoN




2EIOMIKN ETTIKIVOUVOTNTA
EkTiunon rapauérpwy EmKIvOUVOTNTAC

1.0 2.0
Mepiodog (sec)

ITo? yivovtal ceiwopot;
(Zoveg, pypoto, KAT.)

(KMUvcETAm27 50 vidl 01 GEIGUOL;

(Poisson, ypovika e£apTONEVO LOVTELD)

llcog RETEp A eTal NGRSO LK
Kivn g fic TNV 0T06TUG;

(Zyéoerg amooPeonq)

1Hog z,mmt""' Kivnon =S TOmIKEG
£RASETRES GUVUNKEC;







Mnyaviocuoi I éveong




Mnyaviocuoi I éveong




Mnyaviocuoi I éveong




Ieoio taocewy Kot Myyovicuoi yéveong

Bl Papazachos & Delibasis (1969)
Comninakis & Papazachos (1972)




Ileoio tacewy kar Myyavicuovgs yEveonyg

20

A
54 Q‘

V4

f\i968-5-30

1z

McKenzie
(1972, 1978)




Stress and active faults from Fault Plane Solutions

30

<,
E
: 18621130 3

19631013~

'
3 sy b’
: @ 196751
f 1954.4,30°
o 1965 1029\ /198625 [9
. : @

. F McKenzie
(1978)




Stress and active faults from Fault Plane Solutions

Taymaz et al.
(1991)




Stress and active faults from Fault Plane Solutions

Thrust due to subduction
of aceanic  hithgsphere

Thrust due s comtinental
collision

Papazachos et al.
(1991)




Stress and active faults from Fault Plane Solutions

BLACK SEA

Papazachos & Kiratzi

O’“o 49\/1

AEGEAN SEA (7 @ 3

3@ S-

MEDITERRANEAN SEA




AvaoTpoga Opi{ovtiag Meraro’mo-qg

I'swopvoika
oTOlYELO

pazachos (2001)

Kavovika




Ileoio Taocewv & Evepya Pyyuota omo
Munyyavieuovg I eveong kai I’ swAroyikég
Hapornpnyoeig

Papazachos & Kiratzi
(1996)

Mercier et al.
(1989)




Ileoio Taocewv oto Aryaio

* ‘ Hori tal
C(())ll;::)(l)‘gs:ion —
Hori tal . o .
= Papazachos et al
(1998)




H Extension [0.1 pstrain/a]

e Compression [0.1 pstrain/a]

©GGL/ETHZ

30° E 35°

Evepyoc Textovikn tov Atyaiov
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1100 nstrain yr 1 Eurasia
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20°

Kabhle et al. (1998, 2000)




Evepyoc Textovikn tov Atyaiov

100 nstrain yr-! EUfesla

sinistral Strike Slip [0.1 pstrain/a]

|
dextral Strike Slip [0.1 pstrain/a]

©GGL/ETHZ

30° E 35°

Kabhle et al. (1998, 2000)




Evepya Pyyuaza -Kopio Lpopinua

> Ilown To evepyd prpypoto
Tov EAAnViKov yopov;

» Mg mow amé ovtd
G ETICOVTOL O1 YVOGTOL
wovpot (My,>6.0)
em@ovelokol (h<60km)
GELGUOL 0T0 TOV 5° 1OV

.Y REYPL O UEPQ;




Hpopinuata erov mpocoilopicuo twv
EVEPYWY PYYUATOV GTOV EVPVTEPO
Elinviko yampo

» I1oA)lol celopnol o€
vrofalacoro priypoto

» I1oA)lol ceropnol oev £yovv
TOAV neyaro neyedog
(M<7.0) ko £&govv mkpég M
OVOKOAU OVUYVOPLGLUES
EMPUVELOKES EKONAMGELS
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Aven mpofinuatos avayvmpions pyyuaTwy

2UVvOUAOOC YEWQPUOIKWY & YyewAOoYIKwWV uEBoowyv
A) 'swouoika oroixeia

Enikevipa icyvopav ceioumv & cEicUIK®V oK0l0v010)v,
UNYAVIGUOL YEVECHS, HOKPOGEICUIKES TIANPOPOPIES
B) 'swAoyika oroixeia

I soueTpikn-KvyuoTIKN-0ovVaUIKy GOULATOTHTA TOD
TIPOTEIVOUEVOD PHYUATOS UE TO YEVIKOTEPO TEOLO TAGEMY,
CTPOUOATOYPAPIKN O1APOpGy TV UETALTIKOY Neoyevav &
Tetaptoyevay iEnuaTwy, YemUOPPOLOVIKI-UOPPOTEKTOVIKA
oTOoLYEL




I'swopvoixa ororyeia

KAipaka MeygBwv
8.0
7.0

MAnpoéTNTA
8.3 >M > 8.0, 550BC-1995| .
8.0>M>7.3,1500-1995 [ % ©°
7.3>M > 6.5, 1845 -1995 |e .8 ¥
6.5 >M > 5.5, 1911 -1995 1? = ) o
5.5 >M > 5.0, 1950 -1995 J T g - ? % PapalaChOS et al. (1 997)
[ ] ®
| |

5.0 >M > 4.5, 1970 -1995




2EICUOLOYIKES
Iiypopopics

SS‘FYL

PKYR AL
SALS & mn

Papazachos et al. (2001)




loTopika

r

OTOolYELU

Papazaghos et al. (1997)

carfeia 1 ‘.:




opening direction

trough of petrified
water channel

Hanckock & Altunel (1997)

DYOVOGUOS TIANPOPOPLO)Y

.

1230

i 693 O ' ‘ o ‘;» 7 C 70-3 28a (mamnshock)
+ “Imainshock) 69 3 23 4 . el A/
- s v / $ /¢
~ET kS k2 /
T ; e 3

Area of mawmum [/
damage (V1)

9 eﬂszs

Area of 194
attershocks

area of
main map

Sea
™

“|Mediterranean Sea

Eyidogan & Jackson (1985)
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Evangelismos
1\ Profitis
5

Langadikia
— e

. _‘—ﬁikomidinon

fi=40
=20

- Nymtopetra

S0l

Peristeronas
|
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-
et ZC T
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(=70

Fracture lines
throw
heave

strike - slip
displacement

up
down
sinistral
dextral

Rose Diagrams

Papazachos et al. (1979)




® POINT OF ALLIGNMENT
WITH THE OPPOSITE WALL

GER-4
WEST WALL

Chatzipetros and Pavlides (1998)
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20V00aGUOGS TTANPOPOPILDV

[ ] | ] | | | 1
Aftershocks May 13, 1995
50<M<5.5

® 40<M<49
® 30<M<39
20<M<29

~“mm—- Surface Ruptures

Main Shock

Papazachos et al. (1998), Pavlides et al. (1996)







(Papanikolaou et al.,

2002, 2007)




Pynyuara mou mmPpoOKAAEoavV TOUC
YVWOTOUC IOCXUPOUC OEICOUC

> 567 woyvpol emeaverokol ceropotl (M,,>6.0)
(34'N-43°N, 18'E-30'E)
> 159 Prjyporto
»23 Avaotpoga (16%)
» 105 Kavovika (66%)
»>31 Oprlovtiog Metatomons (20%)

» Méoo nikog 43km (16-200km)
» Méon epiooog emavainyng ~70-110étn




159 pyyuara mov
TIPOKALECAY TOVG
YYWOTOVS IGYVPOVS
EMIPAVELOKOVS

CEICUOVS
Matmradaxog ka1 ouv., 2001




Kdl TO, AVTIoTOLYO.
POOOOLAYPIUATO
KATOVOUNG

PHYHATOV




ENEPI'A PHI'MATA

IONIAN
SEA

Papanikolaou and Royden (2007) Taymaz et al. (2001)






(Karakostas et al., 2003)
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Benetatos et al. (2006)




Main Shock

Aftershocks
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2elo0poi Badouc &
TEdI0O TAOEWV

; h(km)
L 0-50 50-100 >100 M
® A A 65

chmup n

0l %&gf
e

2 (Papazachos et al., 2000)
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2elo0Moi fadoug &
TedIo TACEWYV

2008/01 !‘ e TR
\& M=6.7 " :
S s
. qs' sty 2002/01

(Taymaz et al., 1990,
Papazachos, 1990)




n of Papa . hos et al. (1998)
Former Yugoslavia

Black Sea

Bulgaria

NorthﬁAnatoIia Fainy

—

20 - 25 mm/yr

Anatolian
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‘:l Strike-Slip Faults
North-South Extension
| East-West Extension
I Piate Subduction
“ Continental colision

Eastern Mediterranean
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Néog EAAnvikog Avticeiouikog
Kovoviecuog 2002

PGA (475 €Tn R 10% 50 €Tn) étn N 10% 50 €T1n)

150 300

PGA (cm/sec?) PGD (cm)




Néog EAAnvikog Avticeiouikog
Kovoviecuog 2002

Katnyopia Evpog Tipcdv
(Z®dvn) (cm/sec?)

130-220
220-290




Néec osiouikéc {wvec Tou EAAnvikou ywpou

MNapdadeiypa
Ol1aXWPICHOU
OEICHIKWY (WVWV

(Baupfarxapng, 2010)




Néec osiouikéc {wvec Tou EAANVIKOU Ywpou

63.2% TmBavoTnTa UTTEPRaoNC
oT1a 476 Xpovia

2% mmBavotnTa uTTEPRaonG
oT1a 10 xpovia

MONTEAO ZONQN

113 emiIQaveIaKES
(BapBakdapng, 2010)

7 evolapéoou Badoug
(Papazachos &
Papaioannou, 1993)




Néec osiouikéc (wvec Tou EAANVIKOU Ywpou

MEyioTn avapevouevn €da@iki Taxutnta, PGV

T=476 xpovia
(Tipég PGV: éwg ~35cm/sec otn A. KpATtn) (Tipég PGV: éwg ~5cm/sec otnv KepaAoviq)

MONTEAO ZONQN

113 emipaveIakES
(BauBakdapng, 2010)

7 evolapéoou Badoug
(Papazachos &
Papaioannou, 1993)




Katavonyony karavoung frafwv

Roumelioti et al.

Yyiouyxvo KOua XAaunAGouxvo KUpa
MikpO pnkog KUpatog  MeydAo PRKOG KUNATOG

RDO - 026° i / APE - 122° SER - 287°

PRK - 060°

x [Mo]egf/s

ARG - 115°

o —

35"
l 0 50 100

19° 20 21"




Aé&ionoinon povreAou

Eastern Cretg
Central Crete

Bohnhoff et al. H4
(2005)
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PAyua Autikng Kpntng

0

Xspaévna&;‘}@

Ipaupoucag

Y/

KOAMNOZ
KIZZAMOY

n=7 (P)
| =7 (L)
Num total: 14

n=7 (P)
- =7 (L)
n=1 (L)
n=1 (L)
n=1 (L)

Num total: 17




YTTOAOYIOHNOG 2€I0MIKNG ETTIKIVOUVOTNTOG




YTTOAOYIOHNOG 2€I0MIKNG ETTIKIVOUVOTNTOG

Gulf of Chania




35.00
23.00 23.25 23.50 23.75 24.00 24.25

YTToAOYIOHOC ZEIGHIKAC
EmikivduvoTnTag

23.25 23.50 23.75 24.00 24.25
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|
Chania
————— Fault5
----- Fault7 —

Fault12
» Fault3.03 — 0.8
Probabilistic - Rock
Probabilistic - Stiff Soil
NEAK (B, C, D from left to right) |

WESTERN CRETE

0.6

0.4

O

0.2
0.8 1.2 1.6 2

Period (sec)

YTToAOYIOHOC ZEIGHIKAC

EmikivduvoTnTag



— T 1 T 1

Kissamos
----- Fault1 -

————— Fault4
————— Faulté
Fault3.03
Probabilistic - Rock
Probabilistic - Stiff Soil
NEAK (B, C, D from left to right)

Gulf of Chania

»g

WESTERN CRETE

0.8 1.2
Period (sec)

YTToAOYIOHOC ZEIGHIKAC

EmikivduvoTnTag






o= 357-83° o= 171-81° o,= 097-80°
o= 111-03" - 6,= 043-06° 5,= 004-01°
o= 201-06° 2 5y=313-05° A G,= 274-09°

Priypata Pryypota Piyuata
A-A BA-NA BBA-NNA £¢wg BBA-NNA
otevbuvong oevbuveonc o1evBuvvonc

» BA-NA 31e00uvonc pnélyeveic (WVEG TOU ZapnoupavTi®{iKou Kal ToU
AAiIGkpova, HE oUVOAIKO pRko¢ 10-13 km, nou pnopouv va S®WoOoUV CEICHO
HEYEOBOUC £0C M= 6.0

e A-A 31e00uvonc pnElyeveic {WVEG OTO XMPO TOU (PPAYHATOC, Ol OMOIEC
nepiopifovral avapeoa oTic BA-NA d1e00uvonc pnélyeveic {wVEG kal To
HRKOG TouG dev unepBaivel Ta 8-10km pE OEIOHO HEYEOOUG EWC M = 5.8




Meyalo priypa ABA-ANA 31eU0uvong oTo 3pOpHOo nou
napakoAouBei Tnv apioTepn KAITH TNG AeKAvng
KATAKAUONG TOU (PPAYHATOG







40" 36 20° 54' 21'18' 40° 357
: : 40" 36'







D2TOPIKA 2XTOIXEIA

1709, 40.6° N, 21.3° E, h = n, M = (6.0), KaoTopia (VII)

"‘Eva @ippavi nou ekd00nke oTic 10 AskepBpiou Tou 1711 avapeEpel OTI HEPIKA HEPN
T{AHI®V NOU XTIOTNKAV anod TOUG COUATAVOUG MeXHET kal ZOUAEINAV OTO KAOTPO TNG
KaoTopiag kataoTpa@nkav ano 1o oeiopo (Ambraseys and Finkel 1999).

1812, Maiog 29, 40.5° N, 21.3°E, h = n, M = (6.5), KaoTopia (VIII)
ZUHPVAa HE onHeimon ekkAnoiaoTikoU BiBAiou nou Bpednke oTrnv Mavayia
PaciwTiooa oTtnv KaoTopiq, £yive Evag HeyaAoc 0€I0HOG oTIC 17 Maiou 1812 (naAaia
nuepopnvia). T¢apid, kapIvadeg kai oniTia YKpepioTnkav. O1 KATOIKOI EYKATEAEIPAV
Ta oNiTIAa TOUG KAl Nfyav oTa Bouva Kai 0TouG SpOHOUC, ONoU KaTtaokeuaoav KaAUBEG
yia va {fjoouv. O1 HeTaoeiopoi kpaTnoav TpeIC HAVEG (FkoAopniag 1986).

1894, AuyouoTog 23, 40.3° N, 21.4°E, h = n, M = (6.1), Zianiota (VII)

O os10p0G NPOKAAECE NOAAEG {NHIEC OTNV NEPIOXN HETAEL ZiaTIoTAC, ZeAioTpac
(Epatupa) ka1 KaoTopiag kai €yive évrova aiodntog orto MovaoTnpi kai Tnv KopuTtoa
(Ambraseys 1999).




logN=3.92-1.07M (Il-year) o¢=0.03

1911-2004




MAKPOXEIXMIKA AIIOT
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1000€I0TEC TOU osiopou 18.02.1911 I1000€IOTEG TOU OEICHOU 26.05.1960
(Papazachos et al., 1997a). (Papazachos et al., 1997a).
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AITIOKPATIKEC TTPOOOLOIWOEIC &
EVEPYOC TEKTOVIKN
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