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Waveform simulation studies for weak and strong
ground motions, seismic risk zoning and other studies need
to determine the quality factor with relatively appropriate
accuracy. The quality factor, which is a dimensionless
parameter, is directly related to the reduction of the seismic
wave energy and is calculated according to the reduction of
the seismic wave amplitude with time.

In thisresearch, local earthquakes recorded in 5 permanent
and temporary seismic networks have been used to estimate
the quality factor of body waves and coda, Figure (1).

In order to determine the quality factor of coda waves,
the single backscatter method has been processed in 7
frequency bands and 9 different time windows. Considering
the vastness of the research area, the quality factor was
determined separately for 4 zones, including Western Alborz,
North-West Central Iran, Sanandaj-Sirjan and Zagros. The
results show a good correlation with the tectonics and
seismicity of the region, Figures (2 and 3).

In determining the quality factor of body waves, the
developed normalized coda wave method was used. The
data used in this step has an epicentral distance of 20 to 170
km. The results of this stage showed that the western part of
Iran plateau is a tectonically active region and has a quality
factor between 49 and 65 for P wave and 87 to 137 for S
wave, Table (1).

On the other hand, in the eastern region of the country,
the Qc values obtained in terms of frequency show that
these values are a function of frequency and increase with
increasing frequency. By distributing the Qc values in the
frequency bands of 8, 4, 2, 1 and 16 Hz, it can be seen that
the higher the frequency, the higher the Q values. Therefore,
in almost all the relationships obtained, the value of the
quality coefficient is less than 200. This shows that the
eastern region of the country, similar to the western and
northwestern regions of the country, in addition to being
fully active in terms of tectonics and seismicity, also have
high attenuation and heterogeneity.

The results of the present research showed that the high
reduction in the surface layers is due to the presence of many
sediments, numerous faults and the presence of Pliocene-
Quaternary volcanoes. At lower depths, the reduction of
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different zones in the western plateau of Iran

Table (1): Frequency dependency’s of the shear wave quality factor for

B Sl o X .

Region 0, Os 0/0,
Zagros (65 £ 8) f107=0.15 (137 + 8) {88019 2.1
SSZ, (45 £ 1) fO81008) (90 + 4) f10:61+008) 2
NWCI (49 £ 3) fu0s=0.11) (87 + 3) f1102+006) 1.77

WA (60 £ 1) {02009 (103 & 4) {10700 1.71
Whole area | (56 +2) {12009 (96 £ 4) f0:9£003) 1.71

Zagros is more than the reduction of Urmia Dokhtar, while at
greater depths this result is the opposite. This issue probably
indicates the subduction of the Arabian plate under the Iranian

plate.

Keywords: Quality factor, Seismic wave attenuation, West

of Iran, Zagros
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