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Iranian plateau, locating in a one of the most
seismically active region in the world, has been affected
by strong earthquakes during the past. Historical as well as
instrumental earthquakes of recent and past century indicate
on many destructive great earthquakes with large fatalities
and damages. Therefore, studying the seismicity and seismic
structure beneath Iran is important for better assessment of
seismic hazard and for improving the construction codes.

Among different parameters, the most important one for
earthquake announcement, in seismic hazard analysis, and
for detecting seismic sources like active faults is earthquake
location. Seismic catalogues including precise information
about location of earthquakes have great contribution in
this kind of study. This information regarding the location
of an occurred earthquake is provided by local, national or
regional seismic networks. However, due to poor coverage
of seismic stations, the accuracy of location is not good for
all recorded event. There is not enough control on location
of earthquakes located outside of the seismic network, or
those are placed close to country border line. Seismic arrays
are strong tool for locating this kind of events, while having
less stations comparing to local or national seismic networks.

A seismic array is a set of seismometers installed in a
specific geometric pattern (e.g., circle, rectangular, cross,
etc). In 1958, array techniques were adopted from radio
astronomy to improve the signal-to-noise ratio (SNR) of
seismic onsets. Since 1960, seismic array processing is
known as a powerful method to detect explosions and
discriminate them from natural earthquakes. A seismic array
mainly differs from a seismic network by the techniques
used for data analysis. However, the recorded signal across
an array is highly coherent which is mainly due to the
specific geometry of the given array. Hence, it is possible
to improve the signal-to-noise ratio of a seismic signal by
summing the coherent part of seismic signals recorded at
different stations. This process which uses delay and stack
of signals is so-called “beamforming”.

The seismic beam constructed by the array processing
method is used to locate earthquakes. Moreover, due to
imposed SNR enhancement, it is possible to constrain the
depth of teleseismic earthquakes which is a rather difficult task
using regular seismic networks. In addition, designing and
maintaining an array is much more economical than a regular
seismic network considering the number of needed stations.
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In this study, the location accuracy of 105 selected
earthquakes, Figure (1) is estimated with magnitude ranging
from 3.2 to 5.5, occurred between 2016 and 2019, by adding
array data to the waveforms recorded by national networks
using array data analysis. First, the accuracy and efficiency
of IMS (International Monitoring System) stations and
arrays, Figure (2) is investigated for detecting and locating
of Iranian earthquakes. Then, the usage and efficiency of a
single seismic array in locating teleseismic earthquakes was
studied by relocating some well-located events in Iran.

Results of this study show that seismic array data
effectively improves the accuracy of earthquake catalogues
and also increases the ability to detect seismic sources with
more precision across Iran. Based on the data from ISC,
we found that their phase picking has been manipulated to
wrong phase names which prevented us to consider ISC
catalogue as our main criterion. Hence, using ground-truth
measured earthquakes is suggested in order to make better
compression between the relocation results.

Keywords: Seismic Arrays, Seismic source location, Array
data analysis, International Monitoring System
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