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The occurrence of the western Iran earthquake of 31 March 2006 provided an important
opportunity to study the source properties of earthquakes in this region. Although moderate
in size (ML = 6:1, IIEES), this earthquake was the largest to have occurred in the region since
the deployment of the Global Digital Seismograph Network. The far-�eld data determination of
body wave (P ) spectra, interpreted in terms of the circular seismic source model, are used to
estimate the parameters seismic moment (MO), corner frequency (f0) , source radius (r) and
stress drop (��). P waves recorded at teleseismic distances can be obtained from stations of
this network that are 
at to displacement, in a frequency range of 0.19 to 0.32 Hz. The average
seismic moment (MO = 14:92 � 1019 N-M) and source radius (r = 9281 m) were calculated
from the long period spectral levels, which were corrected for the radiation pattern of a double
couple point source. In addition, the stress drops (�� = 87�106 N/m2) of this event have been
calculated by using an average seismic moment and source radius. Additional errors in the stress
drop determination are produced by uncertainty in the seismic moment. Scatter in the seismic
moment values is caused by such factors as site condition and errors in the radiation pattern.

INTRODUCTION

The March 31st, 2006 Dorud earthquake, Mw =
6:1 (Harvard CMT and USGS/NEIC), occurred at
01:17:02 GMT, in the west of Iran (Lat: 33.62, Lon:
48.91) (Figure 1) near the city of Dorud, which had
a population of about 100,000. The earthquake killed
around 66 people and there were about 1280 injuries.
Seismic body waves are used to determine the rupture
pattern of an earthquake. The rupture pattern is gen-
erally very complex and the results are interpreted in
terms of a distribution of \asperities" [1] and \barriers"
on the fault plane [2].

The principal purpose of this study is to deter-
mine the source characteristics of the March 31st, 2006
earthquake in western Iran from the high quality long
period data that were digitally recorded at teleseismic
distances by stations of the Global Digital Seismic
Network (GDSN) (Figure 2). Body-wave spectra will
be used to determine the dynamic characteristics of this
event from the P waveform of the selected stations.

A general feature of theoretical, far-�eld displace-
ment spectra 
(!) generated by a spatially stationary
seismic or explosive source is the corner (or peak)
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frequency f0 (! is circular frequency and f = !=2�
is frequency in Hz), which can be related to the source
dimension [3,4].

Natele et al. [5] utilized this result and spectral
data obtained from P waves to determine source
dimensions for shallow earthquakes in Italy. Choy and
Kind [6] estimated source dimensions and stress drops
for December 13th, 1982 north Yemen earthquake by
using Broad Band data. Wyss et al. [7] used spectral
information in the frequency band 0:03 < f < 2 Hz to
demonstrate that three nuclear explosions had source
dimensions almost in the order of magnitude of less
than four earthquakes of comparable magnitude, mb.

For frequencies higher than corner frequency (f0),

(!) re
ects the short time behavior of the source
displacement function; for a frequency band (f) greater
than a corner frequency (f0), (f > f0), the spectral
amplitudes must decay at least as fast as f�
 , 
 > 1:5,
so that the energy integral is bounded. An important
aspect of the Brune model [3] of shear-wave spectra is
that 
(!) falls o� only as f�1 in the range f0 < f <
f0=", where " is the fractional stress drop.

" = (��=�e�): (1)

Here, �� is the stress drop and �e� is the e�ective
stress (Pre-stress minus frictional opposing motion on
the fault surface).




