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The Local Magnitude (M) formula introduced by
Gutenberg and Richter is applicable only to Southern
California area, however, for the other regions it will show
considerable errors. Because of the fast attenuation of the
amplitude of waveform on the first seismograph (i.e. the
Wood-Anderson) in comparison to present seismographs
and different geological conditions (Thicknesses of surface
layers, age and lithology of the earth’s crust, heat flow and so
on) around a seismic station makes the magnitude formula
individual for different regions. Therefore, the calibration
function used in Richter’s formula that compensates the
effect of distance is unique only to Southern California
region and for other regions may be slightly different. It
may lead to one unit difference in the calculation of the
earthquake magnitude in some regions.

After Gutenberg and Richter, researchers presented
some new calibration functions in many parts of the world
in order to obtain a more accurate amount of magnitude.
In Iran, studies limited to small geographic areas, such as
Alborz or Azerbaijan has been done as well. For example,
Nuttli (1980) had presented two different magnitude
relations based on the attenuation of seismic crustal phases
of regional earthquakes in Iran. Rezapour (2005) studied the
calibration of coefficients for large earthquakes in Iran for
different depth ranges down to S00Km. It is well known that,
there is no earthquake with a depth larger than 50 km within
Iran plateau, so his results may be biased due to the large
error in depth of events. More recently, Heidari et al (2013)
have presented M, relation for Tehran region for vertical
component of seismograms as follows:

M=17.3410gl0 (rp’”‘”‘) +6.36 £ 1.0, based on predominant
period (rp’"‘”‘) and the averaged period (z,). As they mentioned,
this relation is only applicable to vertical components of
seismograms that are recorded in Tehran region for Early
Warning Systems (EWS) purposes.

Therefore, there is no overall formula, including Iran’s
entire plateau, to be used and/or introduced. In present
study, we analyzed the amplitude (A), period (T), epicentral
distance (A), and average magnitude of about three thousand
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events with magnitude range 3.5 to 6 which has about 6,800
broadband seismograms in order to obtain the nearest slope
of wave attenuation in the crust of Iran plateau. The linear
regression of the average magnitude difference with the
logarithm of the wave amplitude in terms of the logarithm
of the distance for the whole dataset, is presented in Figure
(1).

Finally, the individual M, relation was derived within
five distinct seismotectonic regions as “Zagros,” “Alborz
and Kopet Dagh”, “Central Iran”, “Azerbaijan” and

“Makran”. Thus, for each of these five areas, the amount
of attenuation of local magnitude formula is estimated as
shown in Table (1).

A general distance correction relation by analyzing
all of data except Makran data set is also introduced.
The magnitude formula after replacing the new general
distance correction of Iran was presented as follows:

‘A
M = Ing(?}+ 2.1528Log(A)— 4.225

In the above formula A is between 50 and 600 km.
Finally, stations correction for Iran’s broadband stations
was estimated. Also, the maximum amount of station
correction to Chabahar (= 0.3397), and minimum
deviation for Kavosh town station as 0.1073 was presented,
respectively.

Keywords: Local magnitude scale, Distance correction
function, Calibration, Attenuation, Station
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