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The February 6, 2023, Earthquake Doublet in TUrkiye Scattering imaging - Peak Delay Seismic attenuation imaging — Coda Waves Attenuation
Peak Delay is defined as the time lag between the S-wave arrival and the maximum amplitude of the arrival. . . . . . . . . . ,
On February 6th, 2023, an earthquake of Mw 7.8, known as the Kahramanmaras Fnersy loss and amplitude attenuation are due to the presence of heterogeneities (e.g., faults) Coda waves are after—quy waves (S arrival) and contam'mformann about heterogenelnes and fluids encountered from the seismic waves during their path in the earth’s crust.
. . . | | | _ | , The parameter to quantify the shape of the decay curve is the coda attenuation Qc™:
earthquake, struck between southern Turkey and northern Syria. The strike-slip event The difference between the peak-delay time of the i-th waveform at a certain hypocentral distance and the fitted r\\___\_“’\\ﬂ
ruptured multiple southwestern segsments of the East Anatolian Fault System (EAFS). It was straight line gives the amount of scattering aCCUPTU|atEd alongpghe raypath: . 2t
followed by a severe series of aftershocks, as the Mw 7.6 Elbistan earthquake, occurred Alogiot™(f) = logioti "(f) = logiot™(f) E(t,.f)=S(f)t Pexp— W
just nine hours from the Kahramanmaras event, rupturing an east-west trending fault near N 10 i—» Tpd = 6s %108 i—» Tpd = 3s Qc
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the main EAFS. The Mw 6.4 Antakya aftershock occurred along a bifurcation of the EAFS. z1o\f—d‘ . eh o | | o where S(f) includes both source and site terms, and Qc~' is the frequency-dependent inverse coda quality factor. Taking the
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Seismic attenuation is a powerful tool to look at variations in the crustal properties, being Fpicentral Distance (km) % % 60 == each block (block size: 20km x 20km) via a
strongly controlled by structural irregularity and heterogeneities: fractures, temperature, b regionalization approach. The cells crossed by more
and pressure variations can cause an increase or a decrease in the amplitude of seismic | | | . e .,c [han 5rays are displayed.
wave amplitude. Hence, seismic attenuation imaging can provide us with information about To map the peak delay, we performed a weighted average at each block (block size: 20km x 20km) via the P 39
the areas with changes in the crust before and after the February 61" 2023, earthquakes. regionalization approach. The cells crossed by more than 5 rays are displayed. O High and low absorption anomalies generally
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Two datasets have been used: 37 ) ITURKIYE 37 : : : A
A Total Attenuation — Coda Normalization Method 3D Preliminary Results
o apre-sequence phase, January 2020 - February 5, 2023 (~48000 waveforms) The technique consists of normalizing the amplitudes of the direct S waves for the coda | | we extended the peak delay analysis in 3D. Here, the ray path for the
o aseguence phase, 6 February 2023 - 31 May 2023 (~238000 waveforms) o SYRIA ., amphtude measured at a fixed time t, removing site effects, source power, and regionalization is defined using the velocity model from Acarel et al. (2019).
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Fault plane solutions for the main events indicated that both the Mw7.8 and Mw7/.5 | o
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sequence phase, and the rays of each ' ' . —
e waveform considered in the analysis. —0.2 0.1 0.0 0.1 0.2  Peak delay demonstrates a strong correlation with geological domains and fault networks (Gabrielli et al., 2022, 2023), while high absorption anomalies are generally following
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o RN ks ]1.. theassodated fault ruptures. dWhile the Narli fault, where the Mw7.8 originated, does not witness changes in attenuation, the Cardak - SUrgu Fault, where the Mw7/.5 occurred, increased in scattering and
ol T g 3 b) Geological map (modified after Luna et d Thereis a clear impact between the north (high scattering - Quaternary Sedimentary Rocks) and absorption, probably due to an increment in fracturing during this phase of the sequence
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( 57 PP ) O High scattering stops at the PutUrge Fault in both sequences, suggesting that this fault has not experienced a complete rupture, as also indicated in other studies (e.g., Cheloni
References 0 The high/low scattering anomaly stops at Puturge Fault (center of the map) and Akinci, 2020; Akinci et al., 2024).
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A Further analyses on the Total Attenuation and the associated geometrical spreading will be done; a detailed study of the scattering for the EAF in the Gaziantep area will be
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