
� �� �
�� � /*� (,**/)

� /� -3-�.**�

,**.��������	
��
��������

� � � ���� � ���	 � � ���
 � ���
 	 
 ���� � � ���
� � ���� ���� � � ���� � ���� 
 ��

�,**/� .� +-� �! ,**/� 2� -+� �"

A Unique Earthquake Activity Preceding the Eruption at Asama Volcano in ,**.

Maki YAMAMOTO�, Minoru TAKEO�, Takao OHMINATO�, Jun OIKAWA�, Yosuke AOKI�, Hiroko UEDA�,

Sho NAKAMULA�, Hiroshi TSUJI�, Etsuro KOYAMA�, Noboru OSADA�and Taku URABE�

On September +, ,**., a middle-scale eruption occurred at Mt. Asama. Before the eruption, long-period

volcanic earthquakes were observed with the broadband seismographs located at the summit of Mt. Asama since

October +1, ,**-. The signals are so feeble that we can hardly recognize them even at the second nearest station

from the summit crater. The long-period earthquakes had been occurring at least before September /, ,**,.

The earthquakes have very unique waveforms and can be categorized in - types (type +, type ,, type -). The

sources of these long-period events are located relatively shallow at a depth of a few hundreds meters, just beneath

the crater. The depth of the type + event is just beneath the vent, the types , and - being +**#,** meters deep.

The activity of these long-period events had been synchronized with the activity of volcanic earthquakes until the

last ten days of July ,**.. However, the activity had dropped gradually, and no event has been observed since

August ,., ,**., just 2 days before the eruption. An earthquake swarm started on August -+, lasting just before

the eruption. The hypocenters of swarm, which are determined using the Double Di#erence method, lie just

beneath the vent ranging from -** m to 2** m deep, suggesting that the shallowest part of the vent is broken during

the swarm activity.

Key words : Asama volcano, long-period earthquake, broadband seismogram
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Fig. +. A seismic network around Mt. Asama, Ja-

pan. Stations coded with - characters, KAC,,
and KAH, are operated by ERI (Earthquake

Research Institute) and . characters (except

KAC, and KAH,) by JMA (Japan Meteoro-

logical Agency). A seismic array shown in the

upper small panel was installed at the east of the

summit on August ,/ and ,0, ,**., just / days

before the eruption on September +, ,**.. Only

four of these stations survived the disaster. The

gray circle in the upper panel indicates the rim

of the summit crater of Mt. Asama,
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Fig. ,. The monitoring record at KAC, over half a
day (++ June, ,**.). We can recognize clearly
some unique long-period events pointed by ar-

rows.

Fig. -. Waveform examples of type + event occur-
red on June ++, ,**.. The vertical ground ve-
locity recorded at KAC, is shown in the top
panel. The second trace is a low-pass filtered

ground velocity with a cut-o# frequency of +.*
Hz. The third trace is a ground displacement.

In the lower panel, we compare the long-period

waveforms of type + event recorded at KAC,
and KAH, ; a low-pass filter with a cut-o# fre-
quency of +.*Hz is worked on these records.
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Fig. .. Macrograph of seismograms of type ,
events. We can confirm long-period waveforms

in these seismograms clearly.

Fig. /. Waveform examples of type - event occur-

red on June ,-, ,**.. A vertical ground ve-

locity recorded at KAC, is shown in the top

panel. The second trace is a high-pass filtered

ground velocity with a cut-o# frequency of +
Hz. A low-pass filter with a cut-o# frequency

of +.* Hz is worked on the third trace.
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Fig. 0. Particle motions of some unique events.

Horizontal particle motions are shown in the

upper panels. Vertical-EW plane projection of

the vertical-transverse particle motions are

shown in the lower panels. Solid and broken

lines indicate the particle motions inferred using

low-pass filtered ground velocities with the

cut-o# frequencies of *.-Hz and of +.*Hz,
respectively. (a) type + ; June ,1, ,**., +1 : -2.
(b) type , ; June +,, ,**., +1 : .+. (c) type - ;
June ,-, ,**., . : ,-.

(a)

(b)

(c)
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Fig. 2. Distribution of earthquake swarm occurred

just before the eruption on September +, ,**..
Blue circles represent the hypocenters deter-

mined with DD algorithm. Green arrows re-

present the vertical single-force location of the

explosion earthquakes determined by Ohminato

et al. (,**/). The red and blue ovals represent

the source region of type + and those of types ,
and - estimated with the particle motions, res-

pectively.
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