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Volcanic Tremor Associated with the Asama Volcano Eruption on February 6, 2003

Tomokazu KoBayasar*, Jun Oikawa*, Hiroshi Tsuir* and Etsurou KoyaMa*

We observed volcanic tremor associated with the Asama volcano eruption on February 6, 2003. The seismic
activity of the Asama volcano began to increase at about 3 : 00, and the eruption occurred at 12 : 00. The volcanic
tremor was preceded by one earthquake having large amplitude, and was followed by another. The source of the
tremor, which is estimated by using amplitude decay with distance, is below the vent. Moreover, the tremor
contained harmonic oscillation having a dominant frequency of 1.4 Hz. Amplitude of the harmonic oscillation
increased just after the first large quake, and decreased just before the second one. Particle motions of the
harmonic tremor point to the vent. We interpret the source mechanism of the harmonic tremor as a resonance of

gas in the conduit.

Key words: Asama volcano, eruption on February 6, 2003, volcanic tremor, Helmholtz resonance
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Fig. 1.

Seismic stations around Asama volcano. In
our study, we used 3-component seismograms
observed at 6 stations, which are indicated by
solid circles. All seismometers are short-period
type (1 Hz).
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Fig. 2. Running spectrograms of vertical velocity seismograms at KAC and MAE, respectively. Warm colors
correspond to high-amplitude spectral components, and Cold ones are to low-amplitude ones.
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Fig. 3. Volcanic tremor accompanied with the eruption on February 6, 2003. These records are
vertical-component velocity seismograms at 6 stations. The inset shows the initial motion of “quake I” at
KAC. The arrow in the inset means that the initial motion is dilatational. Origin time on the horizontal axis
corresponds to 12 : 00 00 (JST).
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Fig. 4. Running spectrograms of 3-component velocity seismograms at KAC and MAE. Warm colors correspond
to high-amplitude spectral components, and Cold ones are to low-amplitude ones. Origin time on the
horizontal axis corresponds to 12 : 00 00 (JST).
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Fig. 5. (a) Vertical-component of the velocity

seismogram at KAC. (b) Band-pass filtered
seismogram (3—-6 Hz). (c¢) Band-pass filtered
3-component seismogram (1-2 Hz). Origin
time on the horizontal axis corresponds to 12 :
00 00 (JST).
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Fig. 6. The relationship between the RMS

amplitude of tremor and the hypocentral
distance. The solid line represents the least
squares fit to the data (solid circles).
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Fig. 7. Shaded area shows the source region of

volcanic tremor. The inset shows particle
motions of the band-pass filtered (1-2 Hz)
velocity seismograms at KAC.
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