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Bu calismada Ege denizinde son 65 yilda olusan ve tsunami lireten bir ¢cok deprem kapsamli sekilde
arastirilmigtir. Bunlarin arasinda en 6nemlisi 20. yiizyilda Yunanistan’1 etkileyen en giiclii ve sig
odakl1 olan 1956 Amorgos depremidir. 32 adet art¢1 depremin yerlerinin yeniden belirlenmesiyle 75 x
40 km boyutunda fay zonu tanimlanmistir. Depremin moment tensorii ¢ok sayida tarihi sismogram
kayitindan ters ¢oziime gidilerek 3.9 x 10?7 dyne-cm olarak bulunmustur ve bu deger Akdeniz
havzasinda son 100 yil i¢inde hesaplanmis olan en biiyiik degerdir. Odak mekanizmasi ¢oziimleri, Ege
denizindeki bolgesel acilmay1 aciklayan bir sekilde GD egimli diizlemde sig normal faylanma
mekanizmasi gostermektedir. 68 adet tsunami tirmanma yiiksekliginden olusan veri seti, tsunamiye
daha onceden tanik olmus kisilerle yapilan birkag alan ¢alismasi sonucu elde edilmistir. Bu alan
aragtirmasi, Amorgos’un giiney sahilinde 20m, Astypalea’da 10m ve Folegandros’un giiney sahilinde
14 m olan gbzlemsel degerleri dogrulamaktadir. Ancak, bu degerler moment tensor ters ¢éziimiinden
elde edilen yerdegistirme miktar1 kullanilarak yapilan matematiksel hidrodinamik simiilasyonlar
sirasinda dogrulanamamigtir. Ana deprem yada artc1 sarsintilariyla tetiklenmis olmast muhtemel yerel
toprak kaymalarinin, yerel dlgekte gozlenen tsunami tirmanma yiiksekliklerini agiklamakta gerekli
oldugu sonucuna vardik. Benzer sismolojik calismalar 06 Ekim 1947 Messini, 09 Subat 1948
Karpathos ve 24-25 Nisan 1957‘de Rodos yakinlarinda olan depremlerde de uygulanmistir. Ad1 gegen
ilk olay klasik bir ters faylanma, 1948 depremi daha ¢ok ters faylanma ve 1957 depremleri yirtilma
(kirilma) paylasimi olarak bulunmustur. Ik ve en kii¢iik deprem dogrultu atimli mekanizma, ikinci
deprem ise daha ¢ok ters faylanma mekanizmasi ile olugsmustur. 1948 Karpathos tsunamisinin taniklar
adada meydana gelen dalgalar1 gozlemlemis ve ayrintili tanimlamis olduklari i¢in bizde bu depreme
ait ters ¢oziime dayali matematiksel tsunami simiilasyonlarimizi burada karsilagtirarak sunacagiz.

Anahtar Sézciikler: Yunanistan, Ege Denizi, tsunami, moment tensor ters ¢oziimii, hidrodinamik
simiilasyon
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We present a comprehensive study of several tsunamigenic earthquakes which occurred in the last 65
years in the Aegean Sea. Foremost among them is the 1956 Amorgos earthquake, which was the
strongest shallow event to affect Greece in the 20th century. Relocation of 32 aftershocks defines a
fault zone of 75 x 40 km. The moment tensor of the earthquake is inverted from a number of historical
seismograms, and found to be 3. 9 x 1027 dyn*cm, the largest measured in the past 100 years in the
Mediterranean Basin. The focal mechanism features normal faulting along a shallow-SE-dipping
plane, expressing regional extension across the Aegean Sea. A dataset of 68 values of tsunami run-up
was obtained over several field seasons from interviews of elderly witnesses of the tsunami. It
confirms values of 20 m on the Southern coast of Amorgos, 10 m on Astypalea and 14 m on the
Southern coast of Folegandros. These values could not be matched during numerical hydrodynamic
simulations using the dislocation inferred from the inverted moment tensor. We conclude that local
landslides, probably triggered by the event or its aftershocks, are required to explain the localized high
values of run-up. Similar seismological studies were conducted for the earthquakes of 06 October
1947 in Messini, 09 February 1948 in Karpathos, and 24 and 25 April 1957 near Rhodos. The former
one is found to be a classical thrust, the 1948 event features mostly thrust, and the 1957 shocks express
slip partitioning, the first and smaller earthquake being strike-slip, and the second one mostly thrust
faulting. Since witnesses of the 1948 tsunami were identified and interviewed on Karpathos, we will
present a numerical simulation of the tsunami based on our inverted solution.
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Bu calisma, Dogu Akdeniz Bolgesinde tarihsel donem boyunca meydana geldigi cesitli kataloglar
tarafindan rapor edilen yikici, biiyiik depremlerin tsunami dalga simiilasyonlar1 ve bdlgenin potansiyel
tsunami kaynaklari ile ilgilidir. Dogu Akdeniz Bolgesinin dalma batma zonlari, yaklagma ve carpigsma
hareketleri, jeolojik ve morfolojik 6zellikleri, deprem ve tsunami iligkileri gibi farkli tektonik siiregleri
icerisinde barindirdig1 oldukga iyi bilinmektedir. Bolge, Afrika, Arabistan ve Avrasya levhalarinin
tektonik hareketleri nedeniyle karmasik aktif tektonik yapiya ve siddetli deprem aktivitesine sahiptir.
Tarihsel donem igerisinde bolgede bir ¢ok sayida yikici deprem meydana geldigi ve bu depremlerle
iligkili tsunami dalgalari olustugu rapor edilmistir. Ayrica, kuvvetli tsunami dalgalarinin Dogu
Akdeniz kiyilarinda oldukga fazla etkili oldugu rapor edilmektedir. Bir¢ok arastirmaci, jeomorfolojik,
sedimantolojik, jeolojik, jeokimyasal ve jeofizik c¢aligmalar ile Dogu Akdeniz Bolgesindeki tsunami
riskini ortaya koymustur.

Bu calismada, tarihsel 11 Mayis 1222 Paphos - Kibris (M~7.0-7.5), 8 Agustos 1303 (M~8.0),
Temmuz 1494 (M~7.0-7.5) Girit depremleri ve Rodos—Karpathos bdlgesi depremleri (M~7.0-7.5)
incelenerek neden olduklar1 tsunami dalgalarinin ¢esitli kiyilardaki yiikseklikleri matematiksel
simiilasyon teknikleri ile belirlenmistir. Bu amacla, dogrusal olmayan sig su dalgasi yaklasimina
dayali olarak gelistirilen TUNAMI-N2, AVI-NAMI ve NAMI-DANCE programlari kullanilarak
tsunami dalgalariin olusumlari, deniz igerisindeki ilerlemeleri ve kiy1 ve deniz batimetrisi nedeniyle
olusan etkiler saptanmistir. Simiilasyonlarda GEBCO-BODC (1997) ye ait ~ 2000 m o6rneklemeli
batimetri verisi kullanilmistir. Zamanda olan 6rnekleme miktari, CFL (Courant-Friedrichs-Lewy )
stabilite kosulunu saglayacak sekilde Ax/At= (2ghyq)"” bagntisi ile belirlenmistir. Bagintidaki 7,4,
bolgedeki durgun suyun maksimum derinligini, g ise gravitasyonel yer¢ekim ivmesini gostermektedir.
Tarihsel depremlere ait kaynak parametreleri bolgedeki aktif levha sinirlari, arazi ¢aligmalar1 sonuglar
ve glincel depremlerin odak mekanizmasi ¢oziimleri kullanilarak tahmin edilmeye calisilmistir.
Yapilan ters ¢oziim islemlerinde, uzun periyotlu ve genis banth telesismik P- ve SH- dalga sekilleri
kullanilmigtir. Deprem kaynakli tsunamiler i¢in, dogru kaynak parametrelerinin tahmini ve batimetri
verisinin ¢6ziinlirliigli, matematiksel simiilasyonun baglangi¢ ve sinir kosullarinin belirlenmesinde
oldukca biiyilk Ooneme sahiptir. Simiilasyon sonuglari, kiy1 ve taban topografyasinin ve deniz
tabanindaki siireksizlik yapilarimin (deniz daglar1 ve volkanlar gibi) tsunami dalgalarinin ilerleme,
yayilma, kirilma, yansima vb. 6zelliklerini etkiledikleri i¢in olduk¢a dnemli parametreler olduklarini
gostermistir. Ayrica, Hellenik yaymin dogusunda olusan bir¢ok sayida yikici depremin (6rn, 365,
1303, 1481, 1494) Girit, Kibris, Oniki Adalar, Iskenderiye — Nil Deltas1 ve Levant kiyilarina kadar
tiim Dogu Akdeniz bolgesinde etkili olduklari belirlenmistir.

Anahtar Sozciikler: batimetri, Dogu Akdeniz, depremler, kaynak, simiilasyon, tsunami
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This study is concerned with potential tsunami sources in the Eastern Mediterranean region and
numerical tsunami simulations of historical earthquakes occurred in the past. It is well known that
Eastern Mediterranean region is one of the best examples to illustrate and study the dynamic process
and evolution of subduction system through time, relation between the geologic and morphologic
features, earthquake and tsunami generations. It has a complex tectonic regime and intense seismic
activity due to tectonic motions of African, Arabian and Eurasian plates. Throughout its history, there
have been many strong and destructive earthquakes that caused tsunami waves affecting many coastal
plains. Several scientists revealed repeated tsunami impacts on the Eastern Mediterranean coastal
plains based on geomorphological, sedimentological, geochemical, geological and geophysical
analyses.

In this study, we have calculated tsunami wave heights as well as their distribution function for the
Paphos-Cyprus earthquake of May 11, 1222 (M~7.0-7.5), for Crete earthquakes of August 8, 1303
(M~8.0) and July 1494 (M~7.0-7.5) and for Rhodes—Karpathos earthquakes (M~7.0-7.5) as
demonstrative examples depicting the characteristics of tsunami propagation, and effects of coastal
topography and near-shore amplification. We have used numerical codes of TUNAMI-N2, AVI-
NAMI and NAMI-DANCE based on the non-linear shallow water theory to simulate the tsunami
generation and propagation, and of coastal amplification of non-linear long waves in a given arbitrary
shaped bathymetry. For simulations, we have used global bathymetric data provided by GEBCO-
BODC (1997) with 2000 m grid size and a time step of Ax/At= (Zgh,,m)l/ Z, where /,,,, and g are the
maximum still water depth and gravitational acceleration, respectively, providing stable and
meaningful simulation results and satisfying the CFL (Courant-Friedrichs-Lewy ) stability criterion.
Related parameters of historical earthquakes were adapted by an analogy of current plate boundaries,
reported field observations and recent earthquake source mechanisms obtained by the teleseismic
long-period and broad-band P- and SH- body waveform inversion methods. Considering the
earthquake origin tsunamis, estimation of accurate source parameters and the resolution of the
bathymetry are crucial to determine the initial and boundary conditions, respectively. Simulations
indicate that the coastal topography, sea bottom irregularities (sea mounts, volcanoes etc.) and near-
shore bathymetry are crucial components in order to affect the wave propagation, reflection,
refraction, diffraction effects and coastal amplifications. It is also determined that the most destructive
earthquakes occurred in eastern Hellenic arc (e.g., 365, 1303, 1481, 1494) which threatened the coastal
plains of Crete, Cyprus and Rhodes islands, Levantine and Alexandria—Nile Delta coasts in Eastern
Mediterranean.

Key Words: bathymetry, Eastern Mediterranean, earthquakes, source, simulation, tsunami
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Aktif kabuk deformasyonu ve yikict giincel depremler, Dogu Akdeniz Bolgesinde deprem riskinin
belirlenebilmesi ve deprem etkilerinin azaltilmasina yonelik dnemli bilgiler saglamaktadir. Bu ¢alisma
Oniki adalar bolgesinde son yillarda meydana gelmis olan (M>5.0) depremlerin kaynak
mekanizmalar1 ve tarihsel donemde tsunamiye neden olmus depremlerin matematiksel simiilasyonlar1
ile iliskilidir. Tarihsel kataloglarda rapor edilen 1481 Rodos ve 1948 Karpathos adasi (M>7.5-8.0)
depremlerinin Dogu Akdeniz kiyilarinda tsunami dalgalarina neden oldugu goéz Oniine alinarak
kiyillarda gozlenen tsunami dalgalarinin yiikseklikleri ve kiyilara varis zamanlar teorik olarak
hesaplanmigtir. Boylece tsunami dalgalarin deniz icerisinde ilerleme 6zellikleri, kiy1 topografyasinin
ve batimetrinin dalga sekillerine ve genliklerine etkileri ile s1g alanlarda gozlenen dalgalarin yiikseklik
degisimleri belirlenmistir. Tsunami dalga simiilasyonlari, dogrusal olmayan si1g su dalgasi
yaklagimlarima dayali olarak gelistirilen TUNAMI-N2, AVI-NAMI ve NAMI-DANCE
programlari ile yapilmistir. Baslangic kosullart ig¢in gereken deprem parametreleri, bolgede etkili
giincel levha hareketleri ve depremlerin telesismik P- ve SH- dalga sekilleri modellenerek saptanan
odak mekanizmasi ¢oziimlerinden elde edilmistir.

Bu calismada 6ncelikle Hellenik Yayr boyunca ve Oniki Adalar Bolgesi igerisinde olusan 10 adet
glincel depremin (M,, >5.0) kaynak mekanizmasi ¢oziimii ve fay diizlemi iizerindeki kayma
dagilimlart bulunmustur. Genis - bantli telesismik dalga sekillerinin ters ¢6zliimii ile belirlenen kayma
dagilimi modellerinden ise fay diizlemine ait dinamik ve kinematik parametreler (kaynak boyutlari,
diisey yerdegistirme, gerilme diislimii vb.) saptanmistir. Kaynak mekanizmasi ¢dziimleri, Rodos
adasmin batisinda ve Ptolemeus, Pliny ve Strabo derin deniz ¢Okiintiilerinde, sig odakli ve sol yanal
atimli faylanma bilesenine sahip agilma mekanizmasmin varligini géstermektedirler. Ancak, Rodos
adasinin dogusuna dogru gidildikge odak derinlikleri artmakta ve dogrultu atimhi faylanma
mekanizmalar1 baskin hale gelmektedir. Ayrica, Ege ve Dogu Akdeniz litosferleri arasinda Hellenik
Yay1 boyunca gerceklesen yaklagsma hareketinden dolay1r yayin dig kesiminde ters faylanma
mekanizmalar1 olugsmaktadir. Matematiksel tsunami simiilasyonlarina gore Hellenik yaymin
dogusunda olustugu rapor edilen tarihsel depremlerin Girit, Rodos, Tiirkiye, Kibris, Levant havzasi ve
Nil Deltast kiyilarinda oldukga etkili tsunami dalgalarina neden oldugu hesaplanmistir. Bu nedenle
bolgede gelecekte olabilecek yikici depremler ve iligkili tsunami dalgalarinin detayli olarak
incelenmesi ve risk analizlerinin yapilmasi 6nerilmektedir.

Anahtar Sézciikler: Dogu Akdeniz, deprem, Rodos, kaynak parametreleri, kayma dagilimi, tsunami
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Active crustal deformation and recent strong earthquakes provide an improved physical basis for
mitigation of the effects of future earthquakes in the Eastern Mediterranean region. This study is
related to the source mechanism parameters of recent Dodecanese earthquakes (M>5.0) and
tsunamigenic earthquakes reported in historical catalogues and documents. We have examined and
simulated historical 1481 Rhodes and 1948 Karpathos (M>7.5-8.0) earthquakes created tsunami
waves along Eastern Mediterranean coastal plains. We have obtained tsunami wave heights and their
arrival times as well as their distribution function as illustrative examples depicting the characteristics
of tsunami propagation, and effects of coastal topography and of near-shore amplification. For this
purpose, TUNAMI-N2, AVI-NAMI and NAMI-DANCE mathematical models based on the non -
linear shallow water theory are used. However, the related source parameters were adapted by an
analogy of current plate boundaries and earthquake source mechanisms obtained by inversions of
teleseismic P- and SH- waveforms.

We have studied source mechanisms and rupture histories of 10 earthquakes (M,, >5.0) occurred along
the Hellenic arc and the Dodecanese islands. We also obtained their rupture histories and slip
distributions on fault planes to determine dynamic and kinematic fault parameters such as source
dimensions, vertical displacements and stress drop etc. using broad-band teleseismic P- waveforms.
Source mechanism solutions indicated shallow seismic activity (h<20 km) and left-lateral
transtensional regime consisting of the Ptolemeus, Pliny and Strabo deep-sea depressions at the
western part of Rhodes Island. However, towards the east of Rhodes, it is determined that dominant
mechanisms are strike slip faulting with deeper focal depths. Also, thrust faults dominate in the outer
part of Hellenic trench due to the convergence between the Aegean and Eastern Mediterranean
lithospheres. Furthermore, according to numerical tsunami simulations, the damaging historical
tsunamis in the eastern Hellenic arc are able to threaten the coastal plains of Crete and Rhodes islands,
Turkey, Cyprus-Levantine, and Nile Delta regions, and thus special care should be considered in the
evaluation of the tsunami risk assessment of the region.

Key Words: Eastern Mediterranean, earthquake, Rhodes, source parameters, slip distribution, tsunami
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Depresim dalgalar1 (tsunamiler), deniz ve okyanuslarda, depremler, denizalt1 fay kirilmalari, denizalti
heyelanlari, volkanik patlamalar veya meteor diigmesi sonucu enerji transferi sonucu meydana gelirler.
Olusan tsunaminin biiylikligii ve siddeti, su kiitlesini harekete geciren kaynak mekanizmanin
biiyilikliigli ve derecesine baglidir. Depremlerle meydana gelen tsunamilerde, su kiitlesinin harekete
gegmesi deniz tabaninin yilikselmesi veya algalmast ile ilgilidir. Denizalt1 heyelanlari ile su ylizeyinde
olusan dalgalar ise heyelan geometrisi ve kinematigini tanimlayan farkli parametrelere baglhdir.

Depremler dogrudan tsunami olusturabilirler. Baz1 durumlarda, deprem sarsintisi, denizaltinda veya
yeryliziinde toprak kaymasini tetikleyerek dolayli olarak tsunami olusabilir. Deniz kenari veya
denizalt1 volkanlarin yamaglarinda birikmis malzemenin kaymasi da diger ornekler arasindadir.
Kayan heyelan malzemesinin toplam hacmi, heyelan sonucu meydana gelen tsunaminin biiytikligiini
etkileyen baslica parametreler arasindadir. Ayrica bagka parametrelerin de bu problem iizerinde
onemli etkileri vardir. Bunlardan bazilari; kaymanin olustugu derinlik, kayan zeminin egimi, toplam
kayma mesafesi, kayma siiresi, kayan maddedin yogunlugu, tane boyutu ve diger parametreler ve
kayma hareketinin karakteristik hiz1 olarak belirtilebilir.

Bu c¢aligmada, kayan maddenin yogunlugunun tsunami kaynaginin {izerindeki etkileri, sayisal tsunami
modeli TWO LAYER kullanilarak aragtirilmistir. Dogrusal olmayan si1g su denklemlerini iki tabaka
(tabanda kayan ¢amur tabaka ve ylizeydeki su) olarak es zamanli ¢ézen TWO LAYER modeli,
Japonya Tohoku Universitesi’nden Prof. Imamura tarafindan gelistirilmistir. Uygulama c¢alismasi
olarak, bu model Marmara Denizi’nde Yalova agiklar1 heyelanina uygulanmustir.

Sayisal model uygulanirken, dalga olusumunu ve ilerleyisini izlemek amaci ile, heyelanin olustugu
bolgeye gliney-kuzey dogrultusunda bir kag¢ sentetik kontrol noktasi yerlestirilmistir. Heyelan
malzemesi yogunlugu degistirilerek cesitli benzetimler yapilmistir ve secilen kontrol noktalarinda
olusan dalgalar izlenmistir. Benzetimlerde, kayan ¢amur malzemenin yogunlugu 1.2, 1.4, 1.6, 1.8 and
2.0 ton/m’ olarak alimus ve karsilastirmalar yapilmistir.

Bu makalede heyelan hareketi ve tsunami kaynaklarinin 6zellikleri arasindaki iligkile arastirilmus,
tartisilmig ve farkli camur yogunluk kosullarinda sunulmustur. Kayan malzemenin yogunlugunun

tsunami olusumu ve ilerlemesine etkileri tartisiimistir.

Anahtar Sozciikler: tsunami, heyelan, sayisal modelleme, Marmara Denizi, yogunluk, simulasyon
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The tsunamis are generated by energy transfer to the ocean by earthquakes; submarine fault breaks
(ruptures), submarine or subaerial landslides, volcano eruption, caldera collapse, or impacts of objects
from outer space. The size and intensity of the generated tsunami wave depends on the size and the
level of the source mechanism which displaces the water column. In the case of earthquake-generated
tsunamis, the water column is disturbed by the uplift or subsidence of the sea floor. In the case of
surface waves generated by the underwater landslides, are governed by different parameters that
describe the landslide geometry and kinematics.

Earthquakes can directly generate tsunamis. In some cases, earthquake shaking may trigger submarine
and/or subaerial landslides and indirectly generate tsunamis. The sliding of the accumulated material
on the slopes of near shore or submarine volcanoes are other examples. The total volume of the
landslide material is one of the major parameters which affect the amplitude of the landslide generated
tsunamis even though several other parameters also play important roles on this problem. Some of
these factors are; depth at which the slide occurs, slope of the sliding surface, total distance moved by
the slide, duration of the slide, density of the slide material, grain size and other geotechnical
parameters of the sliding material , and characteristic speed of the slide movement.

In this study the effects of density of the landslide material on the source characteristics of the tsunami
wave are investigated by using the tsunami generation numerical model TWO LAYER. TWO LAYER is
a model developed by Prof. Imamura in Tohoku University Japan which solves nonlinear shallow
water equations in two layer (sliding mud layer at the bottom and water as upper) simultaneously. As a
case study, the model is applied to landslide at offshore Yalova in the Sea of Marmara.

In the landslide along the South-North direction several synthetic gauge points are located in order to
follow the evolution and propagation of the wave. The simulations are performed by inputting
different densities of the landslide material and the evolution of the wave is monitored at these gauge
locations. The density of the sliding muddy material is taken as 1.2, 1.4, 1.6, 1.8 and 2.0 ton / m’ in the
simulations and compared between each other.

In this paper the motion of landslide and the characteristics of tsunami source are investigated,
discussed and presented under different mud density conditions. The affect of the density of the

landslide material on the evolution and propagation of the wave is discussed.

Key Words: tsunami, landslide, numerical modeling, Sea of Marmara, density, propagation,
simulation

785



62. Tiirkiye Jeoloji Kurultayi, 13—17 Nisan 2009, MTA — Ankara

Dogu Marmara’nin Derin Kabuk Yapisinin Gravite
ve Manyetik Anomaliler Yardimiyla Incelenmesi
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Bu calismada, Marmara Denizi’nin dogusundan Bolu’ya kadar uzanan bolgede Kuzey Anadolu
Fayrnin (KAF’in) davranist ve yer altt yapist gravite ve manyetik anomaliler kullanilarak
aragtirllmigtir. Bu alanda, MTA ’nin 1/500.000 6l¢ekli, Zonguldak paftasinin gravite anomali haritasi
sayisal hale getirilmistir. Bu sayisal harita degisik bolgelere ayrilarak once tig-boyutlu (3D)
modellenmistir. Model ¢aligmasi, derinligi 0.5-3 km arasinda degisen dar ve uzun ¢okel havzalarin
varligini ortaya koymustur. Onceden bolgede gerceklestirilen derin sismik kirilma verilerindeki hiz
bilgileri yogunluga doéniistiiriilerek modellerde parametre olarak kullanilmigtir. Daha sonra olusturulan
iki boyutlu modellerde pozitif yogunluk farkina neden olan, oval (eliptik) sekle sahip kiitleler ilave
edilmistir. KAF bu pozitif yogunluk farki olusturan kiitleleri kesmeyip etrafindan dolasarak kollara
ayrilmaktadir. Bunun en giizel 6rnegi Almacik Yongasi’dir. Benzer kiitlelere Marmara Denizi i¢inde
de rastlanmaktadir. Modellerde goriilen dar ve uzun havzalarin KAF’1n kollar1 olan faylarla kontrol
edildigi diistiniilmektedir. Bolgeye ait havadan manyetik anomalilerin Analitik Sinyal doniistimii ile
KAF takip edilebilmektedir. MTA’dan temin edilen manyetik anomali haritalarinin yeterli duyarlilikta
olmamasi nedeniyle tarafimizdan kuzey-giiney dogrultulu, 1 sn kayit araliklartyla manyetik profil
dlgiimleri alinmistir. Bu profillerden en 6nemlisi, toplam uzunlugu 15 km olan, Izmit K&rfezi’nden
Yuvacik Baraji’nin giineyine kadar uzanan 9E profilidir. Olgiimlerdeki yiiksek frekansh, yiizey
etkilerinden kaynaklanan giiriiltiiler, frekans ortaminda alg¢ak gecisli slizge¢ uygulanarak bastirilmistir.
Siizgeclenerek yiizey giiriiltiilerinin bastirildigi bu profil incelendiginde dalga boyu 0.5-2 km arasinda
degisen 6—8 tane anomali gozlenmis olup bunlar Geomodel programi kullanilarak modellenmistir.
Bolgede daha onceden Camidiizii bolgesinde alinmig olan suseptibilite ol¢iimleri, modellerin
olusturulmasi1 esnasinda parametre olarak kullanilmistir. 9E profili, havadan manyetik anomali
haritasinda gozlenen Izmit Korfezi’nin giineyindeki siddetli manyetik anomaliyi ortalamaktadir.
Havadan manyetik anomali haritasinda gozlenen tek kiitle anomalisi yiizeyde parcali olarak
gozlenmektedir. Buradan derin kokenli magmatik kayaglarin, faylarin aralarini doldurdugu ve KAF’1n
tek bir fay olmadigi, birbirine yakin ve paralel kollarinin oldugu ileri siiriilebilir. Bu da ayr1 ayn fay
segmentleri yerine ‘Ana Fay Zonu’ teriminin dogrulugunu ortaya koymaktadir. Bu faym davraniginin
iyi anlasilabilmesi i¢in tiim jeofizik ve jeolojik verilerin birlikte degerlendirilmesi 6nem tasimaktadir.

Anahtar Sézciikler: Dogu Marmara, Kuzey Anadolu Fay1 (KAF), modelleme, analitik sinyal
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Investigation of Deep Crustal Structure in the Eastern Marmara Region,
using Gravity and Magnetic Anomalies
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In this study, behaviour and the deep structure of the Northern Anatolian Fault (NAF) from the east of
the Marmara Sea to Bolu was investigated using gravity and magnetic anomalies. In this region,
1/500.000 gravity anomaly map of the Zonguldak section from the General Directory of Mineral
Research and Exploration (MTA) was initially digitized and then divided into different regions to be
modelled three—dimensionally (3D). According to the modelling results, narrow and long sedimentary
basins having various depths about 0.5-3 km were exposed. Densities converted from the velocities of
the previous deep seismological refraction investigation were utilized as key parameters for the
modelling studies. Subsequently, two-dimensional (2D) models were constructed introducing oval
(elliptical) masses with positive density contrasts. NAF bifurcates and bypasses these masses, because
it cannot cut them. The best example is the Almacik Flake. Similar masses between the NAF segments
are also observed in the Marmara Sea. The long and narrow sedimentary basins revealed by the model
studies are thought to control by the fault segments. NAF can easily be traced in the Analytical Signal
map transformed from the aeromagnetic anomalies. Because the low sensitivity of the magnetic
anomaly maps, new magnetic measurements on the N-S trending profiles were performed with 1 sec.
sampling intervals by the authors. Most important profile is the 15-km-long 9E Profile extending from
Izmit Bay to the south of the Yuvacik Dam. High frequency noises on this profile are filtered for
suppressing the surface effects in the frequency domain with a low pass filter. The filtered profile
indicates 6—8 anomalies having 0.52 km wavelength and they were modelled by using Geomodel
program. Previous susceptibility measurements obtained from the Camiduzu area are used as
parameters in the modelling. 9E Profile crosses the center of evident magnetic anomaly to the south of
the Izmit Bay. Although, the anomaly has a unique mass image, it is observed as if composed of
different pieces on the surface. It is concluded from these observations that the NAF is not a single
fault, but composed of a set of close and paralel fault segments that cracks and fissures are filled by
the mantle origin intrusive magmatics. In other words, the “main fault zone” term is confirmed with
this study instead of separate fault segments. Finally, all available geophysical and geological data
should be integrated to understand the behaviour and characteristics of the fault in detail.

Key Words: Eastern Marmara, North Anatolian Fault (NAF), modelling, analitical signal
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CBS Tabanh Tsunami Baskin Haritalarinin Gelistirilmesi; Fethiye Ornegi
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Tiirkiye denizlerinde (Akdeniz, Marmara, Ege ve Karadeniz) meydana gelen depremler ve deprem
kaynakli sualti toprak kaymalar1 tsunami yaratabilecek olan temel nedenlerdir. Tarihsel kayitlar
gosteriyorki Ozellikle Dogu Akdeniz (Helen Yayr boyunca)’de, birgok biiyiikk deprem meydana
gelmistir. Bu nedenle Rusya ve Tiirkiye’den bilim adamlarimin isbirligiyle tsunamiyi ve tsunaminin
yayilimmi anlayabilmek i¢in olan TUNAMI N3 ve NAMI DANCE benzetim/canlandirma
programalarini gelistirmislerdir. Bu programlar yardimi ile ¢esitli depremlere bagh fay kirilmalar: ile
ortaya ¢ikan tsunamilerin hareketleri ve kiyilardaki yiikselmeleri ve karada ilerlemeleri
hesaplanabilmektedir.

Depresim Dalgalar1 (tsunamiler)’in olusumu ve hareketini arastirmak i¢in bilgisayar yardimi ile
yapilan benzetim ve canlandirmalarin sonuglari baskin haritalari olusturulmasinda CBS tabanl
uygulamalara girdi olarak kullanilabilir. Baskin haritalarmin olusturulmasinda CBS tabanl
uygulamalarin kullanilmasi, sonugalrin kullanicilar tarafindan daha kolay anlasilip youmlanabilmesine
olanak saglamaktadir.Bu nedenle, arastirma sonuglari, CBS tabanli uygulamalarla entegre edilerek
gorsel ve islenebilir bigimde sunulmaya g¢alisilmstir.

Ulkemizin giiney batisinda yer alan Fethiye ilgesi, tarihte cesitli depremler ve tsunamilere maruz
kalmistir. Bu bolge, Helenik yay boyunca meydana gelebilecek depremler ile tetiklenebilen tsunamiler
tarafindan dogrudan ya da dolayli olarak etkilenebilir. Fethiye’ye olasi tsunami etkisinin mertebesinin
arastirtlmas1 ve bu konuda gerekirse Onlem stratejilerinin gelistirilmesi i¢in detayli modelleme
teknikleri kullanilmistir. Bolgedeki olasi depremlerin neden olacagi fay parametreleri tahmin edilerek
tsunami kaynaklar1 saptanabilir ve benzetim yapilarak, olusacak dalganin ilerlemesi ve Fethiye’ye
ulasmasi ve korfez i¢inde ve s1g sularda yaratacagi su hareketleri hesaplanabilir.

Sunulan calismada ilk asamada Fethiye icin gesitli kaynaklardan veriler toplanarak bir veritabanm
olusturulmustur. ikinci asamada ise hem deniz taban topografyass hem de kiyr alani kara
topografyasma ait sayisal veriler kullanilarak benzetim i¢in ayrintili sayisal veri tabani
olusturulmustur. Ugiincii asamada ise olasi deprem senaryolarindan &rnek bir kaynak secilerek
benzetim ve canlandirma modelleri yapilmig ve tsunaminin Fethiye koyuna girmesi ve koy i¢indeki
hareketleri modellenmistir. Benzetim sonuglari olarak korfez igindeki (i) en yiiksek su diizeyi degerleri
(i) en diisiik su diizeyi degerleri (iii) akint1 hizlar1 (iv) kiyilara ulagsma zamanlar (v) dalga kuvvetleri
hesaplanmig, korfez icinde su hareketleri saptanmistir. Sonuclar CBS tabanli uygulamalara
(ARCView) aktarilarak 6rnek tsunami baskin haritalart hazirlanmistir

Yiiriitilen yontem ve sonuglar anlatilarak tartigilmig, tsunami konusunda afet etkilerinin azaltilmasi
icin Onlem ve stratejiler gelistirilmesine yardime1 olunmustur. Bu ¢alisma CEC, contract n. 037058,
FP6-2005-Global-4 tarafindan desteklenen Avrupa Birligi Projesi TRANSFER (Tsunami Risk and
Strategies for the European Region) tarafindan kismen desteklenmistir.

Anahtar Sozciikler: tsunami, depresim dalgasi, Fethiye, baskin haritasi, CBS, Helenik yay, sayisal
modelleme, afet yonetimi
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Earthquakes or earthquake triggered submarine ground failures are main reasons of tsunamis and those
are existent in the Mediterranean, Aegean, Marmara and Black sea in Turkey. The historical records
show that Eastern Mediterraneann encountered numerous large earthquakes especially in Hellenic Arc
known as a source region for important tsunamis. For this reason, scientists from Russia and Turkey
worked together to develop simulation/visualization programs called TUNAMI N3 and NAMI
DANCE and these programs are used to understand the tsunami propagation in the Eastern
Mediterranean. In order to evaluate the coastal amplifications of tsunamis in the region, the
normalized maximum amplitudes of the water surface near the Southwestern coastline of Turkey are
computed.

The results of simulation/ visualization programs can be returned to the GIS-based applications for
display and spatial analysis. The Tsunami GIS Application allows users to create inundation scenarios
for pre-calculated near shore and off shore sources for a tsunami event in a selected region. The final
product is a map of inundated areas and estimates of the population affected from disaster in the
inundation zone.

Fethiye town is a selected region which is located at south western coast of Turkey. It will be directly
affected from tsunamis that can be triggered by the rupture of earthquakes in Hellenic Arc. Therefore
in this work, detailed modeling study for Fethiye town and bay was applied using several ruptures of
possible tsunami sources which can generate tsunamis. As a first step of the work, the general data of
Fethiye was collected from different sources and a database was formed. Secondly, for each
earthquake scenario, the tsunami propagation and coastal amplifications were computed. As the final
step, a study of inundation areas of a probable tsunami in Fethiye Region was determined.

In this work, the reliable data was collected and processed; numerical tools and models were applied
to a sample tsunami in order to understand its effects on town. These collected data were integrated to
Tsunami GIS applications to organize, analyze and display them for the creation of inundation maps.
The available results were used to understand the effects of tsunamis and develop mitigation
strategies. Method and results are presented and discussed.

This study is partly supported by European Union Projects TRANSFER (Tsunami Risk and Strategies
for the European Region) supported by the CEC, contract n. 037058, FP6-2005-Global-4.

Key Words: tsunami, Fethiye, inundation, GIS, numerical modeling, Hellenic arc
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Bolgesel Moment Tensor ters ¢oziim yontemi, yiliksek kalitede genis bantli istasyon sayisinin artmasi
ile orta biiyiikliikte (4.0 <M < 6.0) ve bolgesel uzakliklarda (1° < A < 10°) olan depremlerin kaynak
parametrelerinin belirlenmesi i¢in kullanilan bir yontemdir. Bu calismanin amaci, 2005-2008
Sirapmar-Bala (Ankara) depremlerinin kaynak parametreleri ve sismotektonik &zelliklerinin
incelenmesi ve depremler ile fay yapilarinin 6zelliklerinin deprem verilerinden yararlanilarak bolgenin
sismotektonik birimlerinin aydinlatilmasidir. Bu amagcla Bala ve ¢evresinde 30.07.2005 ile 18.12.2008
tarihleri arasinda meydana gelen ve biiyiikliikleri 4.0-5.7 arasinda degisen 25 adet depremin verisi
incelenmistir. Bunlardan episantr uzakligi yaklasik olarak 50-300 km uzaklikta degisen istasyonlarda
kaydedilmis olan giiriiltiisiiz, {i¢ bilesenli, genis-band dalga sekilleri ile bolgesel moment tensor analizi
yapilmistir. Calismada kullanilan yontem kiiresel olarak kullanim alan1 bulmakta olup, Dreger Zaman
Ortamu1 Ters Coziim Kodu olarak bilinmektedir (tdmt_invc). Bu yontemde ¢alisma alanlarina uygun
kabuk modeli kurulduktan sonra sentetik sismogramlar gelistirilerek ters ¢oziim yapilir ve sismik
moment tensoriin sadece deviatorik bileseni ¢oziiliir. Sentetik ve gozlemsel genlikler arasindaki farki
minimuma indirgeyen, yiiksek degerde ikili kuvvet ¢ifti oran1 ve VR degeri (Varyans azalim degeri)
veren model en iyi ¢oziim olarak alinir. Boylece depremlerin odak mekanizmasi parametrelerine
ulagilir. Bu parametreler bolgeye ait sismotektonik ve yapisal jeoloji verileri de gz Oniine alinarak
bolgenin giincel aktif tektonik yapisi arastirilir. Yapilan ¢alisma sonucunda sinyal/giiriiltii orani iyi
olan 16 adet depremin (M > 4.0) odak mekanizmasi elde edilmistir. Elde edilen sonuglara gore, bu
depremlerden sekiz tanesi KB—GD dogrultulu normal faylanma bileseni de igerebilen sag yanal atimli
faylanma mekanizmasi gostermektedir. Diger depremler ise KD—-GB ve D-B dogrultulu sag yanal
atimli faylanma mekanizmas1 ile meydana gelmektedir. Odak mekanizmas1 ¢dziimlerinin
cogunlugunun KB-GD dogrultulu olmasi, 2005-2008 deprem etkinliginin genel karakteristiginin
KB-GD dogrultulu sag yonlii dogrultu atimli faylanma ile temsil edildigini gostermektedir.
Depremlerin meydana geldigi yer, MTA Diri Fay Haritasina gére Ankara ili yakinmindaki Tuz Goli
faymin sona erdigi bolgedir ve bu bolge KB—GD ve KD—GB dogrultulu, uzunlugu 10 km yi gegmeyen
capraz fay sistemleri igermektedir. Odak mekanizmasi ¢oziimlerinin bdlgenin aktif tektonigi ve yerel
jeolojik 6zellikleriyle uyumlu sonuglar verdigi goriilmektedir.

Anahtar Sozciikler: aktif tektonik, Bala (Ankara), bdlgesel moment tensér, deprem, odak
mekanizmasi, ters ¢oziim
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Time Domain Moment Tensor Analysis of 2005-2008 Bala (Ankara) Earthquakes
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Regional Moment Tensor (RMT) method is commonly used to determine source parameters of
moderate size earthquakes (4.0 < M < 6.0) recorded at regional distances (1° < A < 10°), and it is
widely accepted due to increasing number of high quality broad-band stations. The goal of this study
is to analyse seismotectonic characteristics and source parameters of Sirapinar-Bala (Ankara)
earthquakes occurred during 2005-2008, and to explain the geometry of active fault structures in the
region by using seismological data. For this purpose, we have analysed 25 earthquakes (4.0 <M <5.7)
occurred between 30.07.2005 and 18.12.2008 in the region. We used three-component broad-band
waveforms for which signal amplitudes were large enough, and recorded at epicentral distances
between 50-300 km to obtain moment tensor solutions. Methodology used in this study is known as
Time Domain Moment Tensor Inverse Code (tdmt_invc). In the inversion, we have adapted suitable
crustal structure of the region. And then synthetic seismograms are calculated in order to compare the
observed seismograms in terms of shape and amplitudes. This method solves only the deviatoric
component of the seismic moment tensor. Thus the best solution was taken as the one that has
minimum misfit betweeen observed and synthetic seismograms, and highest double-couple percentage
and variance reduction. Hence, these parameters are used to investigate active tectonics of the region
in the light of seismotectonics and structural geology of the region. In this study we have consequently
obtained focal mechanism solutions of 16 earthquakes (M > 4.0 ) which have good signal/noise ratios.
According to focal mechanism solutions eight of them showed NW-SE direction with right lateral
strike slip faulting, and some of them with normal faulting component. However, other earthquakes
have NE-SW-, E-W-directed right lateral strike slip mechanisms. Generally, most of the solutions
indicating NW-SE directions pointed out that the characteristics of 2005-2008 earthquake activity
represents the NW-SE right-lateral strike-slip mechanism. Epicenters of these earthquakes are located
at the end of Tuz Lake fault near Ankara. However, this region also includes NW-SE or NE-SW
strike-slip faults and cross-cutting faults whose length does not exceed 10 km as published by MTA.
Furthermore the focal mechanism solutions are consistent with the reported active tectonics of the
local geological features of region

Key Words: active tectonics, Bala (Ankara), earthquake, regional moment tensor, focal mechanism,
inversion
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Tarihsel kataloglar, Dogu Akdeniz Bolgesinde meydana gelen ve yikici tsunami dalgalarina neden
olan tarihsel depremlerin tekrarlanma araliklarinin yaklagik 100-150 y1l oldugunu gdstermektedir. Bu
acidan bakildiginda giivenilir tsunami kaynaklarinin siniflandirilmasi, bir bdlgenin tsunami risk
analizlerinin yapilabilmesi, erken uyar1 sistemlerinin gelistirilebilmesi ve matematiksel yaklagimlarla
dalga simiilasyonlarinin elde edilebilmesi agisindan oldukca 6nemlidir. Bu ¢aligmada, tarihsel donem
icerisinde Hellenik yaymin GB kenarinda meydana gelmis ve hemen hemen biitiin Dogu Akdeniz
kiyilarin1 Nil Deltas1 (Iskenderiye-Misir) ve Levant kiyilarma kadar etkilemis olan 21 Temmuz 365
Girit depreminin matematiksel tsunami dalga simiilasyonu sonuglar1 gosterilmistir. Arkeoloji ve
jeoloji calismalari, Girit adasinin batisinda yer alan antik liman igerisinde tsunami birikimlerinin
varligini igaret etmektedir.

Bu caligma ile yapilan tsunami simiilasyonlari, dogrusal olmayan s1g su dalgas1 yaklasimlarina dayal
olarak gelistirilen TUNAMI-N2, AVI-NAMI ve NAMI-DANCE programlar ile gergeklestirilmistir.
Tarihsel 21 Temmuz 365 Girit depremi ile meydana gelen tsunami dalgalarinin olusumu ve deniz
igerisinde ilerlemeleri Onerilen baslangi¢ ve siir kosullarini igeren kaynak parametreleri ve GEBCO
BODC (1997) batimetri verisi (2000 m grid) kullanilarak yapilan simiilasyonlar ile saptanmustir.
Depreme ait kaynak parametreleri, sismolojik, jeodetik ve jeolojik gozlemlerden elde edilen GPS,
arazi ¢aligmalari, aktif giincel levha sinirlart ve giincel depremlerin odak mekanizmasi ¢dziimlerini
iceren deprem aktivitesi gibi bilgiler kullanilarak elde edilmistir. Giincel depremlere ait odak
mekanizmasi ¢oziimleri, uzun periyotlu telesismik P ve SH dalga sekillerinin ters ¢6ziimii sonucunda
belirlenmistir. Tarihsel 365 Girit depreminin ~20 km odak derinliginde meydana geldigi tahmin
edilmektedir. Ayrica, faylanan alanin yaklasik 200 km uzunluk x 50 km genislige sahip oldugu,
sismolojik agidan kabul géren ampirik bagintilar ile belirlenmistir. Bu parametreler kullanilarak
kaynakta meydana gelen baslangic tsunami dalgasinin yiiksekliginin yaklasik 7.528 m oldugu
hesaplanmigtir. Dogu Akdeniz bolgesinde yer alan gesitli kiyilar i¢cin hesaplanan matematiksel yapay
mareogramlar, deprem episantirina yakin olan Girit ve Oniki adalarda boyu > 10 m ye ulasan tsunami
dalgalarinin meydana geldigini gostermektedir. Ayrica, tarihsel kataloglar ve diger ¢aligmalar ile
uyumlu olarak Afrika, Anadolu ve Levant kiyilarina ~ 30-80 dakika igerisinde ulagan oldukca etkili
tsunami dalgalarinin gézlendigi (> 2—5 m) hesaplanarak belirlenmistir.

Anahtar Sézciikler: Girit, Dogu Akdeniz, Hellenik Yayi, simiilasyon, telesismik ters ¢oziim, tsunami
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Identified strong tsunami events in the Eastern Mediterranean region reflect an apparent recurrence
interval to be about 150-200 years. The compilation of reliable tsunami databases is of great
importance for evaluating the tsunami risk assessments, early warning operations and numerical
simulations for the studied region. In this presentation, we have shown numerical tsunami simulations
of the historical 21 July 365 AD Crete earthquake (M~8.5) that struck the south western part of the
Hellenic Arc and generated a tsunami affecting almost the entire eastern Mediterranean Region up to
Nile Delta (Alexandria, Egypt) and Levant coasts. Many archaeological and geological studies
presented evidences of tsunami deposits and uplifts in an ancient harbour in western Crete Island.

In this study, tsunami simulations were implemented by using the numerical codes of TUNAMI-N2,
AVI-NAMI and NAMI-DANCE based on the non-linear shallow water long-waves approach. We
have simulated and animated tsunami generation and propagation of the July 21, 365 Crete earthquake
and we identified the coastal amplifications by using the GEBCO-BODC (1997) bathymetry data
(2000 m grid). We have also obtained arrival times of tsunami waves to the selected the Eastern
Mediterranean Sea coastal plains. The constraint of earthquake source parameters was achieved by
using information from seismological, geological and geodetical observations such as GPS, reported
field observations, current plate boundaries and seismic activity including focal mechanism solutions
of recent strong earthquakes obtained by inversion of teleseismic P- and SH- waveforms. In this study,
we have assumed representing thrust faulting mechanism solution with 20 km focal depth for this
earthquake. Also it is assumed that the fault area is ~200 km (length) x 50 km (width), displacement is
~15 m by using the seismological empirical equations. We have calculated initial wave height at
source as about 7.528 m using source parameters described above. Numerical synthetic mareograms
for selected Eastern Mediterranean coastal plains showed great tsunami wave heights (> 10 m)
especially near the epicentre at Crete and the Dodecanese islands. In addition, we have found that
African, Anatolian and Levant coasts also affected from strong tsunami waves (> 2—5 m) which
arrived to coasts ~ 30—80 min in consistent with historical documents and other previous studies.

Key Words: Crete, Eastern Mediterranean, Hellenic arc, simulation, teleseismic inversion, tsunami
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Son yillarda, tsunami dalgalarinin yayilimlar1 ve kiyilardaki etkileri yiiksek ¢oziiniirliiklii batimetri
verilerinin ve uygun matematiksel modellerin kullanilmasi ile olduk¢a dogru bir sekilde elde
edilmektedir. Bu c¢alismada, kiyilarda etkili olan su seviyesi genlikleri secilen gézlem noktalari igin
belirlenerek kaynak parametrelerinin ve batimetrik yapinin tsunami dalgasinin deniz igerisinde
ilerlemesine olan etkileri, s1g su dalgasi teorisine dayali matematiksel modellere dayali simiilasyonlar
ile incelenmistir. Yapilan duyarlilik analizleri ve c¢esitli sayida tarihsel depreme ait tsunami dalga
simiilasyonlar1 ile her bir parametrenin tsunami dalga &6zellikleri {izerine olan etkisi belirlenmis ve
gelecekte olabilecek depremler ve iligkili tsunamiler agisindan potansiyel riske sahip kiyilar
saptanmuistir.

Kirilma olustugu anda meydana gelen baslangi¢ tsunami dalgasi yiiksekligine ve kiyilarda hesaplanan
dalga genliklerine en fazla etki eden deprem kaynak parametreleri: [1] kaynakta bosalan enerjinin
miktar1 olan sismik momenti ve dolayistyla depremin biiyilikliigii oldugu goriilmiistiir. Tsunami
dalgalarinin genlik ve sekilleri bu parametrelere bagli olarak belirgin sekilde degisim gdstermektedir.
[2] Bir diger onemli parametre deprem lokasyonunun dogru olarak belirlenebilmesidir. Deprem
konumuna bagli olarak, episantir ve gesitli kiyilar arasindaki uzakliklar degiseceg§i i¢in tsunami
dalgalarinin kiyilara ulagsma siireleri ve genlikleri de degisim gosterecektir. Buradaki Onemli
etkenlerden birisi dalgalarin deniz igerisindeki yayilimlari nedeniyle kaynaktan uzaklastikca dalga
enerjilerini bir miktar kaybetmesidir. Ancak baslangi¢ tsunami dalgasinin genliginin deprem
lokasyonu ile degismedigi goriilmistiir. [3] Odak mekanizmasi ¢oziimiiniin de§ismesi tsunami
dalgalarinin yayilma dogrultularii degistirmekte ve dolayisiyla dalgalarin kiyilara ulagma siireleri
degiserek farkli mekanizmalar icin farkli sekil ve genliklerde yapay tsunami dalgalar1 elde
edilmektedir. [4] Diisey kosismik yerdegistirme ve baglangi¢ tsunami dalgasi arasindaki dogrusal
iligkiden dolay1, farkli yerdegistirme degerleri igin farkli tsunami dalga genlikleri hesaplanmustir. [5]
Ayrica, deprem kaynag ile kiyilar arasinda yer alan adalar ve deniz daglar1 gibi siireksizlik yapilarmin
varlig1, kiy1 batimetrisi (6rn; deniz igerisine yayilmis sedimanter kita alani) ve kiy1 seklinin de tsunami
dalga genliklerini etkiledikleri dalga simiilasyonlarinda agik¢a goriilmektedir.

Anahtar Sézciikler: batimetri, deprem, Dogu Akdeniz, duyarlilik, kaynak, tsunami
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Tsunami propagation can be accurately evaluated by using high resolution bathymetry data and
stochastic mathematical models. In this study, water surface fluctuations at selected tide gauges are
calculated and then the effects of source parameters and bathymetry on tsunami wave heights and
arrival times of initial tsunami waves are determined by using numerical simulation methods based on
the shallow water theory. Sensitivity tests that take into account variability in earthquake rupture
processes and source parameters are likely to exhibit effects of earthquake source characteristics on
tsunami wave amplitudes and to help better assessments of tsunami hazard. Also several numerical
simulation results of historical tsunamigenic earthquakes are obtained to constrain the Eastern
Mediterranean coastal plains which are under potential tsunami risks.

The most important source parameters that effect tsunami wave characteristics are: [1] Magnitude and
seismic moment of earthquake that is a measure of the energy release radiated at the focal depth. We
have observed that wave amplitudes and shapes change considerebly in the case of variation of
magnitude and seismic moment, since tsunami waves develop with direct proportional relation to
them. [2] Another parameter is the accurate estimation of tsunamigenic earthquake epicenter.
According to sensitivity test results, variation of the earthquake location did not affect the initial
tsunami wave heights, but final tsunami wave characteristics and their arrival times have been
reasonably changed due to the variation of distance between the epicenter and coastal plains.
Especially, wave spreading causes tsunami waves to decrease in amplitude as they move far away
from the earthquake source. [3] Variation in focal mechanism solutions change the tsunami wave
propagation directions, wave amplitudes, shapes and arrival times of initial tsunami waves to the
coastal plains. [4] In addition, due to the linearity between the amount of vertical co-seismic
displacement and initial tsunami wave, tsunami amplitudes are obtained as considerably different at
each synthetic tide gauge stations in case of the variation in displacement. [5] Furthermore, it is clearly
seen that the details of local bathymetry (e.g., extended sedimentary shelf area) and the sea bottom
irregularities (e.g., sea mounts, volcanoes etc.) have crucial effects on tsunami wave amplitudes,
shapes and travel times.

Key Words: bathymetry, earthquake, Eastern Mediterranean, sensitivity, source, tsunami
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