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SPECTRAL STUDY ON THE VOLCANIC EARTHQUAKE (1)
—EXPLOSION EARTHQUAKE—

By Kiyoshi Nisur

Synopsis

Spectral study on the explosion earthquakes of Sakurajima Volcano was carried out. As
the results of the specral analysis based on the source mechanism of Sharp’s explosion type, and
the measurement of the amplitude of the air shock wave, the following knowledges are obtained;

(1) The most peak trequency of the velocity spectra of the initial motion of the explosion
earthquakes are about 2 Hz, and the radii of the cavity estimated from the peak frequency are
about 0.2 Km.

(2) The maximum amplitude of the air shock wave of explosion is not depend on the di-
mension of the cavity of the source, but on the pressure within the cavity.
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Fig. 1. Location of observation stations used in this study and the Minamidake crater.
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Fig. 2. Example of a record of explosion earthquake.
Upper record (NAB-L) is a longitudinal component to the crater, middle one
(NAB-T) is a transversal component to the crater and lower one (NAB-UD) is

a vertical component.
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Fig. 3. Examples of velocity orbit for 1.5 sec from the onest of the initial motion.

Symbols of the component are as in Figure 2.
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Fig. 4. Example of spectral analysis by MEM.

(a) Change of spectrum by the number of coefficients of prediction error filter.
In the figure, MM means the number of coefficients of prediction error
filter, LG (MAX) means the logarithmic value of maximum power, and
each spectrum is normalized relative to its maximum value. Power is
displayed in linear scale.

(b) Value of final prediction error versus the number of filter coefficients.
Trace shows the analized record.
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Fig. 5. Relation between the pressure of air shock wave and (a) internal pressure of
of the cavity, (b) radius of the cavity.
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