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oz

25 Eyliil 2013 Acari (Peru) depreminin (M 7.1) kaynak mekanizmasi parametreleri, tekdiize
olmayan sonlu-fay kayma dagilimi modeli belirlenmis ve tsunami simiilasyonu yapilmistir.
Deprem, Nazca ve Giiney Amerika levhalarinin carpistigi Peru-Sili dalma-batma zonunda
meydana gelmistir. Tsunami olusturan yikici depremler (M >7.0) gogunlukla yogun deprem
ve volkanik aktivitenin gézlemlendigi dalma batma zonlarinda meydana gelmektedirler. Sis-
molojik gézlemler ile belirlenen deprem kaynak modelleri matematiksel tsunami simiilasyon-
larinda giris parametresi olarak kullanilirlar. Kiiresel sayisal sismograf aglari (GDSN) tara-
findan kaydedilmis telesismik uzun periyotlu 33 adet P- ve 11 adet SH- dalga sekillerinin,
ters ¢6ziim yontemi ile modellenmesi sonucunda elde edilen 2013 Acari (Peru) depremine ait
en kii¢iik hatali kaynak mekanizmasi parametreleri (dogrultu: 322°, egim: 27° kayma.: 89°,
derinlik (h): 48 km ve sismik moment (M ): 4.705>x10" Nm), bu depremin ¢ok kii¢iik miktarda
dogrultu atim bilesenine sahip ters faylanma ile meydana geldigini géstermektedir. Sonlu-fay
kirtlma dagilimi modeli ise kirilmanin maksimum 1.5 metre yerdegistirme ile fay diizleminin
dalim y6nii boyunca ilerledigini vurgulamaktadir. Tsunami simiilasyonu, dogrusal ve dogrusal
olmayan formda s1g su denklemlerini ¢6zmek tizere “staggered leap-frog” sonlu farklar yon-
temine dayalt COMCOT yazilim1 kullanilarak hesaplanmistir. Simiilasyonlarda 30 yay-saniye
¢ozliniirliikli GEBCO-30 batimetri verisi kullanilmis, tsunami dalgalarinin okyanus igerisinde
ve kiy1 bolgelerinde yayilimi ve etkileri belirlenmeye ¢alisilmistir. Elde edilen sonuglar, gel-
git dlger ve DART (Deep-Ocean Assessment and Reporting of Tsunami) tarafindan kaydedi-
len gézlemsel tsunami verileri ile dalgalarin sekil, genlik ve kiyilara varis siireleri agisindan
karsilagtirtlmigtir.
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ABSTRACT

Source mechanism parameters, non-uniform finite-fault slip distribution model and numerical
tsunami simulation of 25 September 2013 Acari (Peru) earthquake (M, 7.1) has been deter-
mined. This earthquake occurred at the west coast of South America on Peru-Chili subduction
zone, where Nazca and South America Plates collide with each other. Tsunamigenic earth-
quakes (M > 7.0) mostly occur on the major subduction zones where intense earthquake and
volcanic activity are observed. Seismological observations have important roles on the esti-
mation of kinematic and dynamic source parameters of earthquakes. Finite-fault slip models
are also used as input parameters for numerical tsunami simulations. By inverting the broad-
band teleseismic P- and SH- waveforms recorded by the Global Digital Seismograph Network
(GDSN) stations, we obtained source mechanism parameters and non-uniform slip distribu-
tion model of the 2013 Acari (Peru) earthquake. The best-fitting point-source solution inferred
from the inversion of teleseismic long period 33 P- and 11 SH- waveforms (strike: 322°, dip:
27°, rake: 89°, focal depth (h): 48 km and seismic moment (Mo): 4.705%10" Nm) exhibits a
thrust faulting mechanism with a small strike-slip component. The preferred finite-fault slip
model indicates the slip distribution mainly along the dip direction of the fault plane with the
maximum displacement of 1.5 meters. Then, we performed numerical simulations of tsunami
wave propagations using nonlinear long-wave equations in spherical coordinates and GEB-
CO-30 bathymetry data with 30 arc-seconds resolution. Numerical simulation of observed
tsunami is computed using Cornell Multi-grid Coupled Tsunami Model (COMCOT), which
adopts staggered leap-frog finite differences to solve shallow water equations in their lin-
ear and non-linear. Simulations based on earthquake source parameters and non-uniform
finite-fault slip distribution models reveal tsunami wave propagation and tsunami wave effects
on coastal plains. The estimated amplitudes, shapes, and arrival times of waves to near-field
coastal plains are compared with observed tide gauges and Deep-Ocean Assessment and Re-
porting of Tsunami (DART) buoy records.
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