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Quick earthquake warning systems  Summary

Epicentral distance Designing and launching rapid warning systems to reduce financial and human
The magnitude of the earthquake losses is one of the requirements of seismic areas. The main goal of these
Single station method systems is to estimate the magnitude of the earthquake and the epicentral
B-A method distance in a very short time and to announce a warning. A new method, called

B-A, is used in these systems. It is based on information from a station and
estimates the magnitude and epicentral distance of an earthquake using the initial seconds of the P wave. In this study,
these two parameters have been estimated in east of Kerman Province after examining and processing of the vertical
component of the accelerograms of the earthquakes in this area.

Introduction

The location and magnitude of an earthquake are the most important parameters of the tectonic activity, because these
parameters indicate the characteristics of possible earthquakes in the future. An approximate estimation of the
magnitudes and locations of future earthquakes is effective in reducing the damage caused by these earthquakes. Odaka
et al. (2003) introduced the B-D method, which uses single station information and shortly after receiving the P wave,
estimates two parameters comprising of the epicentral distance and magnitude of the earthquake, and if the estimated
magnitude is larger than the specified limit, rapid alert systems in the area will be activated. In this study, 175
earthquake accelerograms in east of Kerman Province were examined, of which only 92 accelerograms were processed
for epicentral distances of 145, 100 and 90 km and earthquakes with magnitudes larger than s _4 and 7, _s5. These

two parameters were estimated separately, and as a result, the most desirable estimation were for epicentral distances of
90 km and earthquakes with magnitudes larger than 57 _s.

Methodology and Approaches

The single-station (B-A) method estimates the epicentral distance and magnitude of the earthquake based on the initial
seconds of the P wave (usually 3 seconds), using the information of a station. In this method, by fitting a simple
function to the initial part of envelope seismic waveform, using the least squares method, the coefficients A and B are
obtained that can be used to estimate the epicentral distance. MATLAB software package has been used for this
estimation. Based on the diagram obtained from this fitting, we can see the linear and inverse relationships of LogB and
LogA, in which A indicates the epicentral distance. The method uses the maximum observed amplitude in a short time
after receiving the P wave , . for estimation of the earthquake magnitude. Data analysis and regression operation

have been performed to calculate the magnitude of the earthquake.

Results and Conclusions

Among the accelerograms of the vertical component of earthquakes, installed in east of Kerman Province, only 92
accelerograms were processed, some of which were removed from the computational circle due to the negative slope
and very low epicentral distance. In this study, the relationship between epicentral distance and magnitude for epicentral
distances of 145, 100 and 90 km and magnitudes of earthquakes greater than ;4 and pg, _5 were obtained separately.

Using the information of stations that have lower epicentral distance, the difference between the estimated epicentral
distance and the observed epicentral distance was reduced. Due to the lack of accelerograms data with magnitudes




2021,VOL 7,No1
M,,_4 10 M,,_5, the difference between the estimated magnitude and the observed magnitude at some stations was more
than one unit, and by removing earthquakes with magnitudes less than 7 _s, this difference was reduced to below one
unit. In this study, estimation of the epicentral distance and the desired magnitude for the epicentral distance of 90 km
and magnitudes greater than p, _5 was made. In the proposed method, in order to achieve an acceptable answer, the
amount of accelerograms data must be high, and due to problems such as the age of some devices and their poor

performances as well as the noise in some data, we have no access to such a large number of required data that is
sufficient for this method.




