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High frequency quality factors Qc, Qp and Qs have significant role to study the simulation of the strong ground motion, 

seismic hazard analysis and seismic zoning. The 2017 April 5 Mw 6 Do Qaleh Fariman earthquake occurred southeast of 
the megacity of Mashhad, the center of Khorasan –e Razavi province, at the southern boundary of Kopeh-Dagh. 
Immediately after Do Ghaleh earthquake, International Institute of Earthquake Engineering and Seismology (IIEES) have 
decided to deploy an intensive local seismic network in the affected area of the Fariman to record all aftershocks (as 
shown in Figure 1). The IIEES temporary seismic network was deployed from 6th of April to 12th of May 2017 with 16 
three-component seismometer of type LE-3D/20s Lenartz Company and 3 CMG-5TD Guralp accelerometers, which have 
recorded all events continuously with a sampling rate of 0.005 sec. 

First, all events were located after windowing and reading the arrival time phases. Then, the initial speed model was 
optimized based on a number of events with azimuthal gap less than 120 degrees. An optimized velocity structural model 
was used to determine the relocation of all seismic events. In the next step, 50 earthquakes, whose waveforms had a signal 
to noise ratio of more than three, were selected. The QC, QP, and QS quality parameters of the selected earthquakes were 
calculated. In this study, single back scattering method was used to calculate QC which results is presented in Figure 1. 
The spectral ratio of the source Broun’s model was used to calculate the body wave quality factors (i.e. Qp & Qs). 
Obtained Relations for the Fariman region are calculated as follows: 
   = 66 ± 3  .  ± .  ;    = 53.73  .  ;   = 69.1  .   
 

The calculated values for the quality parameters are similar to those obtained for seismic active regions. The values 
obtained indicate that the quality factor is dependent on the frequency and increases for its high frequencies. Parameters 
α, and Q are known as tectonic parameters of the study area. Previous studies have shown that areas with high values for 
α and low Q levels are active tectonically and vice versa (e.g. Nowrouzi et al., 2007; Mahood et al., 2009; Havsqov et al., 
2016; Ahmadzadeh et al., 2017; Safari et al., 2018; Amiri Fard et al., 2019 among others). Therefore, our results showed 
that the Fariman area is a very active region. Our results suggest a comprehensive evaluation of quality factors across Iran 
plateau by means of local temporary seismic networks. 
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Figure 1. The location map of aftershocks (brown circles) and stations (yellow triangles for seismometers & blue triangles for accelerometers). 

The orange star show location of the mainshock which recalculated in this study. Raypaths distribution (Top Right) and diagram of the variation of 
Qc versus frequency for studied area (Bottom Right). 

 
 

Qc = 6۶ f 0.84

80

800

1.4 14

Lo
g 

Q
c

Log frequency (Hz)


