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In this study, the relationships required to design an
earthquake early warning system algorithm in the Zagros
seismotectonic region are investigated with the aim of
reducing earthquake damage and losses. In this regard,
the records of the Road, Housing and Urban Development
Research Centerrecorded in the Zagros seismotectonic region
have been used for earthquakes that occurred between 1948
and 2013. For this purpose, the average period (t ) and peak
displacement (P,) of the first few seconds of the P wave are
used to estimate the magnitudes of earthquakes in the Zagros
region. Although the strength of developed relationships is
the use of Zagros seismic data, but after different periods
and the occurrence of numerous earthquakes in this region,
the database should be updated and be based on the new
database to increase the accuracy of these relationships. In
this data structure, specifications such as time of occurrence
(year, month, day, hour, minute and second), epicenter
coordinates, station name, station coordinates, moment
magnitude and accelerometer in three main directions with
corresponding azimuth are given and located in different
fields of data. Thus, each record in the database contains all
the required specifications. Also, by using MATLAB, it is
possible to write the calculation steps as a function, which
can be called in other codes. The data of this study consist of
879 recorded in 87 accelerometer stations belonging to the
Road, Housing and Urban Development Research Center,
which include earthquakes with magnitude 4.8 to 6.5 in the
period 1994 to 2013. All analyses have been performed on
these data and various parameters such as the average period
(r,) and peak displacement (P,) of the first few seconds of
the P wave have been calculated for these records, which has
ultimately led to the development of magnitude relationships.
The epicentral distance distribution and magnitude of these
carthquakes are shown in the figure below.

In the present study, the reduction of the estimated time
of the parameters without loss of accuracy has also been
achieved, and only one second after receiving P wave the
earthquake magnitude could be determined with high
precision. By comparing the proposed relationships, which
are extracted based on the frequency content as well as the
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amplitude of P-wave displacement and also performing
statistical tests, finally the relationship of magnitude
determination based on P-wave displacement is selected as
the final relationship for use in the earthquake early warning
system in Zagros region as:

My =3.493+.5158log(Py)+1.659log(R) + 0.2687

R=0.78 Time — Window = 1sec

In order to validate, a number of earthquakes occurred
in the study area that were not used in the analyses are
employed to validate the results. The estimated magnitude by
above equation reveals a good agreement with the observed
ones. Also, these relations were compared with the relations
suggested by other researchers. These results emphasize and
validate the use of earthquake early warning relationships of
each country for that seismic region, as was done for South
Alborz region of Iran.

Keywords: Earthquake early warning system, Zagros
seismotectonic region, Magnitude estimation, Average
period (t ), Peak displacement (P,)
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The epicentral distance distribution and magnitude of earthquakes in
Zagros region
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