1F-1 oo IFAY F o)lod A Al (O 91 & 38955 dloxe

30 o)y ipmo 30,3 (Saolud (sl yiol )by (B 3 (w0 g (WD S S °)9T)-3
T gotnbans (5l o5 315 S5 43 53y 3,

*L;i«wu.k::u

Olrl Ol ooy ol drged ol ifj diagy 550 9 pole 0dSI pualid eaj A
Olrl 35 sidre SBLLST 5 palidinnj Hlojl

OYAYIEIY oy G, AYRVO/F sl s &b

oS>

gz 9B oy WIS 59y By 5l 33 VoA LYY clalo )3 oS 0033 VF (sl b gy ol 3
9 0955 (Fane SBLEST y (wlidipej plojl VoA g Veohe VooV (done (g)S00))) sloafed L noj Jie ool s
48 sl ¥/e BV ooy la s ol (ML) Sy 05 Canl odid by o)l o5 olKuiily (5318655 dunwgo (6,505, (sloaSs
Ao g Culdy o3pal (slaaSid 5l ol YA L Yo r ANV b oyl ol 5l g Yoo AY/Y B Y- oVINNY o)l &
oy dlol 25l Ll (slo el sl g Camdar gl i logad 5148 s Jisees ol Sl lo Sy Ko 4 iload b lSe
olios J e 3 8 ol 5 il (Seals yabl mman 5 ecsphiiS 5550 S 5 P (slagiy 4sS aabuw eisloj) polS
lols wSe b oy pmo; zao dield &5 CiS g o wdind by 0)l)d Cawl 0dd wyp g 3yl <yl 5,8l
ot il i D8 e T2 & S35 il b aoj e (D) (goluy b )3 atoly 8 o el Ll igils
S (0303 5 by (sl Sl JuS 59y & ¥+ (S5 LYo N VIV 03] 0) 3 Ligapo) VYE DA (500 s o3 ) e
e (Soi om0 by 058l el Yot cplolis el (B DA o)) 0 N (sl o ke 5 st

sl 0 0392 gl slodantiz )3 (554 5 booj ) e

B 5yl g (gl Aot ¢ gy5lutS (48 )5 it () yiS ¢ a5l ¢ gdoluy clSS 1 gS gWojlg

Estimation of geometrical spreading and investigation of some dynamic
parameters for micro-earthquakes in Eastern Alborz using their spectral
contents

Majid Nemati'

Science and Earthquake Research Center of Shahid Bahonar University of Kerman, Kerman, Iran
Geological Survey of Iran, Iran

(Received: 25 July 2012, accepted: 25 August 2014)
Summary

In this study, the spectra of 14 micro-earthquakes occurred in 2007-2008 were
investigated. The waveforms of these events were recorded with the local seismological
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networks (2007-2008 and 2008) of the Geological Survey of Iran and also of the Institute
of Geophysics, University of Tehran. Magnitude (M) range of these micro-earthquakes
was 1.0-4.0. They were recorded from 2007/10/12 to 2008/12/30 and they were well
located using 29 stations from the above-mentioned networks. Parameters related to the
earthquakes sources, e.g. source dimension, scalar moment, P and S corner frequencies,
dynamic parameter of stress drop and moment magnitude, which are applicable in
seismology, are calculated and processed using their spectral contents. The exact values
of the above mentioned parameters are not reasonably extractable, but changes in these
parameters with time or space and comparison with each other could be virtually
processed. They could be considered as physical characteristics and properties of the
shallow earth crust. In this study, spectra of different events recorded with three
components of one station and also the spectra of a specific event recorded in different
stations in three components were processed. Processing concluded that there was a little
difference in the corner frequency and high-frequency decay between micro-earthquakes
recorded in different stations. All the spectral diagrams in this study were computed using
a Fast Fourier transform program. The relationship between corner frequency and sample
duration, corner frequencies of P and S waves, amplitude and epicentral distance, scalar
moment and source dimension and finally local magnitude and source slip of the
earthquakes were investigated. We tested the effects of the signal truncation on spectra of
some events. The geometrical spreading of the wave path medium was inversely
proportioned to the hypocentral distance in the Eastern Alborz. The amplitude decay was
about £ in the frequency (f) spectra. The maximum stress drop of these earthquakes was
126 bar (related to the earthquake of magnitude 4.0 occurred at 2008/7/16 over the most
active Chashm thrust fault within the area) which was noticeably greater than the others.
Finally, for the first time at the Eastern Alborz, an empirical relationship between the
local magnitude of the earthquakes and their source slips was derived.

Keywords: Frequency spectra, stress drop, geometrical spreading, moment magnitude,
seismic source, Eastern Alborz
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