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Application of Single Force Model to the Volcanic Explosion

Earthquakes Observed at Asama Volcano in 2004

Takeshi N1sHIMURA* and Higashi UcHipA*

We analyze five explosion earthquakes observed at Asama volcano in 2004. The main phase consisting of
Rayleigh wave is well explained by a vertical downward single force with peak amplitude of 10'°-10"" N and pulse

width of 5-6s.

These source parameters are in the range expected from a scaling relation presented by Nishimura

and Hamaguchi (1993), which suggests that the 2004 explosions of Asama volcano are typical Vulcanian

eruptions.

The internal pressure built up beneath the crater is estimated to be 0.2—-1.5 MPa, which tends to

become large after the formation of lava dome in the crater.

Key words: explosion earthquake, single force, Asama
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Fig. 1. Seismograms of volcanic explosion earthquakes
on September 23, 2004. (a) Displacement
seismograms (no instrumental correction). (b)
Band-pass filtered (0.1-0.25Hz) seismograms.
(c) Particle orbits of the main phase that is
indicated by a horizontal arrow on top of the
waveforms in (b). Note that the main phase

shows a retrograde motion as indicated by

arrows with broken line on vertical cross
sections (left and middle panels).

on the NS-EW plane (right panel) indicates a

direction to Mount Asama.
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Fig. 2. Vertical component seismograms of volcanic
explosion earthquakes observed at MAJO in
2004. (a) Displacement seismograms. (b)
Filtered (0.1-0.25Hz).
lines indicate the best fit theoretical waveforms
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Fig. 3. Comparison of the observed seismograms on
September 23, 2004, with the best-fit theoretical
waves calculated from a single force source.
The seismograms are filtered from 0.1 to 0.25 Hz.
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Table 1. Source parameters of explosion earthquakes.

Date and time ~ Pulse width Single force Impulse Pressure Air wave ' Tilt motion ’

(JST) T(s) F (N) (Ns) P (MPa) (Pa) (micro radian)
9.1 20h01m 5 15 X10® 75 x10" 0.17 >205 0.1
9.23 19h44m 5 13 X10" 6.5 x10" 1.49 72.3 0.05
9.29 12h17m 6 73 X10" 43 X10" 0.58 29.6 0.12
10.10 23h09m 5 33 X10° 1.7 X10%° 0.38 18.9 -
11.14 20h59m 6 9.4 X10 56 x10" 0.75 73.4 0.11

' Data of air wave and tilt motion are taken from Seismological and Volcanological Department of

IMA (2005).
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