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Seismic Activity and Tilt Change Obsereved before

the Middle Scale Eruptions of Asama Volcano in ,**.

Jun FUNASAKI�, Hirohito NAITO��, Tomoyuki KAN’NO��, Makoto MIYASITA��,

Shin TIKAZAWA��, Yoshihiro UEDA���and Sei IIJIMA���

A medium-sized eruption occurred at Asama Volcano on September +, ,**. after a ,+-year dormancy

following the eruption in April +32-. Before the eruption, the number of volcanic earthquakes had increased

beginning late ,**,. A prominent feature of this seismicity was the appearance of high-frequency BH-type

earthquakes beginning in mid-August, ,**., approximately a half-month before the first eruption. Eruptions of

similar size occurred on September ,-, September ,3 and November +.. Preceding these eruptions, changes in

ground tilt were recorded on the EW component of a tiltmeter installed ,./ km NNE of the summit crater. This

was the first time that JMA (Japan Meteorological Agency) recorded tilt changes at Asama Volcano before

eruptions. Changes in ground tilt were almost simultaneously accompanied with increases in volcanic earthquake

occurrence. The increase in volcanic earthquake occurrence and change in ground tilt preceding the eruptions

contributed to the precautionary issuance of preparatory volcanic information to the public. In spite of the

appearance of preceding phenomena, however, information was insu$cient to predict the exact time and size of

each eruption. Additional observation and understanding of physical processes may be necessary for the exact

assessment of eruptions.

Key words : Asama Volcano, the eruption on September + of ,**., tilt change, BH-type earthquake
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Fig. ,. Monthly numbers of earthquakes (upper) and tremors (bottom) from January +30. to December ,**..

Long and short arrows indicate middle and small eruptions. Monthly numbers of earthquakes in February

+31-, September ,**. and October ,**. are /0,+, -2++ and ,12/, respectively. Monthly numbers of tremors

in February +31-, October ,**. and November ,**. are +22, +01 and +22, respectively.
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Fig. -. Examples of volcanic earthquake waveforms

in Mount Asama. From the top to the bottom,

type A-earthquake, type BH-earthquake and

type BL-earthquake.
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Fig. .. Daily numbers of earthquakes from June ,**, to January ,**/. From the top to the bottom, type

A-earthquakes, type BH-earthquakes, type BL-earthquakes and tremors.
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Fig. /. Temporal change in dominant periods of

BH-type earthquakes observed on NS com-

ponent at station B in the period from June to

September, ,**.. The dominant periods started

to decrease around August ,**., before the

eruption on September +, ,**..
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Fig. 0. Running average of the dominant periods of

type BH-earthquakes for ,* consecutive events

from June ,**, to January ,**/. Arrow de-

notes the eruption of September + ,**.. The

dominant periods decreased in August ,**.,

before the eruption.
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Fig. 2. Di#erence in P-phase arrival times at Sta-

tion B and Station G. Arrow denotes the

eruption. (a) The period from June ,**, to

January ,**/. (b) The period from January

,**. to August ,**..
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Fig. 1. Temporal change in dominant periods of

seismic events observed at station A. (a) The

eruption of October ,, +32,. (b) The eruption

of April 2, +32-. Running average of +* con-

secutive earthquakes. Periods declined before

both the eruptions.
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Fig. 3. Changes in ground tilt before the eruptions

observed at station F. (a) September +, ,**.,

(b) September ,-, ,**., (c) September ,3, ,**.,

(d) October +*, ,**., (e) November +., ,**..

Thick arrows denote the eruptions, thin arrows

denote the beginning of tilt change and bar

graphs are hourly numbers of earthquakes (total

of types A-earthquakes, BH-earthquakes, BL-

earthquakes).

y 3 >?R���W	
0 >?Rl -w2�ST
U FV���	
0 ¥�¦§�>?4 ¨�¦
§��� EWZ[�	
 ���,m��0
�y�©�~�%��Q2ª{|OP ]A}4
BH}4 BL}b�8�{|OPc0

,**.5�123>?R�{|«�m>?R�dEe�,��	
 131



����� F���	�
������������
,**.� 0� ,+�,,���� ������� !"#$

%� �&�'&��&()� 3�&*+�,-().�
% (Fig. +*b)� ��	&
�� 3�&��/0�,-
�&.�1- (Fig. +*a)� ��&23���45678
9:.;<��%=>?@AB.�<C ,*DEFG�
H@"#5�� ��&IJ�4K;<&L&*+��
Fig. +*a&MN4��&
��LO�45� P- Fig. +*

a.��
��QR"#5��S�=>?&TU�VW
�41-�S�XYZ[����\O� ���M�TU
&
��M%��	�
��]^#5��_`O���
3� +�&abc&��	�����&de�M�

��abc�]^�
��f41#5��L4"� 0�
&��23�&��	��g_�� ���M���

��45����� 3� +�&abc��hijk�i
!�%&\4%lm4
���1-�no�� (Fig. +*

a)�
3� +�\O ++� +.�P.& /p&abq]c�H

@��-� F���	hijk&
�C r��
�&s
P%\OabtcP.&u
�C� 
�vw�7x ��
ab�&yzz{&|}� Fig. ++�~�� ab�&y
zz{���
�C��lm4�||}�LO�45�
ab���4Nyzz{�ab�&�����de��
��no���� �p& /p&abq]�&=>?@A
B.&��� h\O  h� ��� *.0�+.3 m�s.�
'4��4K�����M�yzz{�&de��K4
5�no��� ab�&yzz{�a�&���XY�
"#5��_`��� ��	���-abc&
�C�
ab&a��&7��lm4|}�4��N.���

.� � � � �
,**.� 3��sP1-678&ab�������&

Fig. +*. (a) Ground tilt records. Upper : from

August -* to September ,, , days before the

eruption, tilt change includes the e#ect of at-

mospheric pressure caused by a typhoon.

Thick line indicates the ground tilt to be caused

by a typhoon. Lower : ground tilt records from

June ,+ to June ,-, no eruption occurred in this

period, but tilt change includes the e#ect of

atmospheric pressure caused by another typhoon

which had almost the same track as the

September typhoon. (b)Typhoon tracks of Jun.

,+ ,**. (left) and from Aug. -* to Aug. -+
,**. (right). These typhoons may have had

almost the same e#ect on the ground tilt at Mt.

Asama.
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Fig. ++. Tilt changes vs. amplitude of air shock-

waves. Upper : total amount of tilt change and

lower : duration time of tilt change vs. amplitude

of air-shocks.
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