
49International Institute of Earthquake Engineering and Seismology (IIEES)

7th International Conference on Seismology & Earthquake Engineering
18-21 May 2015

00271-SN

On April 9, 2013, a large earthquake occurred in Boushehr province (M
W

= 6.3) in southwestern Iran (Figure 1a). Study
of instrumentally earthquake records show that some of the large earthquakes with magnitude greater than 6 had occurred
in the Zagros region during the past 30 years (Figure 1a).

The principal purpose of this paper is to determine the dynamic characteristics of this earthquake through an analysis of
teleseismic data. Active faulting in Iran is related to the convergence between the Eurasia and Arabia plates, which occurs
at about 40 mm yr-1 at longitude 600 E and is mostly accommodated by distributed shortening within the political borders
of Iran (Berberian et al. 2001). While much of this shortening is taken up in the main earthquake and mountains belts of the
Zagros, Alborz and Kope Dagh (Quttmeyer et. al., 1979), some is also accommodated in central Iran.

The theoretical foundation for the proposed method comes from the well-known analytical expression derived by Keilis-
Borok (1960) and already applied to a number of earthquakes,

(1)

Where ρ (2700 kg/m3) is the density (6.0 km/sec) the P wave velocity, Rθø depends on the source radiation pattern
(assumed 1.6, Riznichenko, 1992), R is the hypocentral distance from the source. The physical meaning of W

o
 is the product

of pulse width and amplitude, and it is closely related to the mean value of seismic energy arriving in the time window
considered (Bolt, 1983). The corner frequency f

o
 was selected as the intersection of the low frequencies level (W

o
) and a

straight line that t the spectral roll of, the slope of the lower of the two frequency bands was used (Figure 1b).
Source radius was calculated with Brune model (Brune, 1970) from the spectral corner frequency (Source radius r

0
 =2.34

α/2 πƒ
0
). Final estimates of each source radius were obtained using a linear average of the individual estimates available

for that event. Teleseismic determination of body wave (P) spectra, interpreted in terms of the circular seismic source
model, are used to estimate the parameters seismic moment (M

o
=6.53 ×1018 N/m) , corner frequency (fo= 0.23 hz), source

dimension (R=10.21km).
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Figure 1. a) Epicenter location (red star) of April 9 2013 earthquake and tectonic map; b) source spectra calculated
by using Brune model (1970)

REFERENCES

Berberian M, Jackson JA, Fielding E, Parsons BE, Priestley K, Qorashi M, Talebian M, Walker R, Wright TJ and Baker C
(2001) The 1998 March 14 Fandooqa earthquake (M

W
6.6) in Kerman province, southeast Iran: re-rupture of the 1981 Sirch

earthquake fault, triggering of slip on adjacent thrust and active tectonics of the Gowk fault zone, Geophys. J. Int., 146:
371-398

Bolt BA and Herraiz M (1983) Simplied estimation of seismic moment from seismograms, Bull. Seism. Soc. Am., 73(3):
735-748

Brune JN (1970) Tectonic stress and spectra of seismic shear waves from earthquakes, J. Geophys. Res. 75: 4997-5009

Keilis-Borok VI (1960) Investigation of the mechanism of earthquakes (English translation), Soc. Res. Geophys. 4, 29

Quttmeyer RC and Jacob KH (1979) Historical and modern seismicity of Pakistan, Afghanistan, Northwestern India, and
Southeastern Iran, Bull. Seism. Soc. Am., 69(3): 773-823

Riznichenko Yu V (1992) Problems of seismology, 3-27


