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Ground Tilt Change Associated with the 2004 Eruption
at Asamayama Volcano, Japan
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The eruptive activity of Asamayama Volcano started at the summit crater on September 1, 2004. The first
eruption was explosive and accompanied with very strong air shock. Before the explosion, significant tilt change
was detected by a tiltmeter installed at the northeastern flank of the volcano by JMA. Tilting direction of the

signal was in the sense of ground-up toward the west side of the station.
increased at the same time as the start of the precursory tilt change.

explosive eruptions occurred.
were observed before the explosive eruptions.

of explosion may be possible at Asamayama volcano.

BH-type volcanic earthquakes drastically
Including the first one, four remarkable

In all the cases, significant tilt change and the BH-type volcanic earthquake swarms
The starts of the precursory signals were about 3.5-29 hours before
the explosions and the amounts of tilt change were 0.03—0.11 ¢ radian.

These features suggest that the prediction

We estimated the crustal deformation source using the tilt data associated with the explosive eruption
occurred on November 14. The location of the estimated dike intrusion source was about 1km below sea-level

at the summit area.

The volume of dike was 4.6 X 10*m>.
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Fig. 1. Location map of observation points at
Asamayama. Solid circles indicate tilt observation
stations. A and F are operated by JMA, AVO
by ERI and TUMH and MYTH by NIED. Plus,
solid sqare and solid triangle indicate the seismic
observation station B by JMA, Karuizawa
Weather Station (JMA) and the summit crater
of Asamayama, respectively.
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Specifications of Pinnacle Technologies Series 5500 Tiltmeter at Asamayama.

Specification

Value

Tilt Resolution at Sensor

1 nano-radian

Range 110 degrees from vertical
Gain(Max) 1000mV/micro-radian
Leveling Ability Self leveling

Data Storage Type Internal A/D & storage
A/D Resolution 24 bits

Sampling Interval 1 second

Orientation

Int. magnetic compass(+2° )

Installation Depth

12m(at A), 10m(at F)

Borehole Diameter 6 inch
Dimensions ¢6.4cm X 107 cm
Mass 4 kg
Operating Temperature -40 ~ 85 C
Power DC 12V
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Fig. 2. (a) Tilt changes at F, barometric pressure at KWS and hourly number of BH-type earthquakes at B before

and after the eruption on September 1, 2004.
KWS caused by the typhoon No. 6.

(b) Example of the tilt changes at F and barometric pressure at
(c) and (d) The trajectories of typhoons No.6 and No. 16, respectively.
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Fig. 3.
(a) September 23, (b) September 29.
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Tilt changes at F and hourly number of BH-type earthquakes at B before and after the eruptions.
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Fig. 4. Tilt changes at A and F, and hourly number
of BH-type earthquakes at B before and after
the eruption on November 14, 2004.
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Fig. 5.
explosion earthquakes at B during the period
from Sept. 13 to Sept. 18. Small eruptions of
the Strombolian type occurred from 11h 53m
Sept. 15 to 21 h 03 m Sept. 18, continuously.
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Fig. 6. Tilt changes accompanied with no explosive eruption and hourly number of BH-type earthquakes at B, (a)
from October 4, 2004 to 6, (b) from February 20, 2005 to 23.
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Fig. 7. Comparison of the observation with the dyke model.

Solid arrows show the vector diagrams of the

observed tilt change and gray arrows show the vector diagrams of the calculated tilt change using the dyke

model.

Thick line, pluses (+) and open circles (O) indicate the position of estimated dyke, hypocenters of

BH-type earthquake and explosion earthquakes from August 1 to December 31, 2004, respectively.
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Table 2. Optimum parameters for the model in Fig. 7.
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Fig. 8. Solid arrow shows the vector diagram of the observed tilt change accompanied with

continuous Strombolian type eruption from 12h 00m Sept. 13 to 00h 00 m Sept. 18, 2004.
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Table 3. Major eruptions and significant tilt change accompanied with each eruption.
. . . Increase of .
Date | Time Eruption | Air-shock Tll’F Change BH-type T'ﬂt step
Scale (Pa) (micro-rad) (micro-rad)
Earthquake
0.1 (W-up) . .
20041 9000 | Middle | 2055 | (begin for about | Pegin for about | 0.68 (E-up)
9/1 29 hours 0.02 (S-up)
29 hours)
?/11 85 Cont. | Small | 9.4(max)
0.03 (W-up) . _
9/23 | 19:44 | Middle | 72.3 | (begin for about | Pe8it for about | 0.61 (E-up)
1 hours 0.01 (N-up)
3.5 hours)
0.08 (W-up) . ]
9/29 |12:17 | Middle 9296 | (begin for about | Pe&in forabout | 0.62 (W-up)
12 hours (NS)
14.5 hours)
10/10 | 23:10 Small 18.9 -
0.11 (W-up) . .
11/14 | 20:59 | Middle 734 | (begin for about | Pe8in forabout | 0.04 (E-up)
27 hours 0.04 (S-up)
27 hours)
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