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Mass Estimation and Characteristics of Ejecta from the ,**. Eruption of Asama Volcano

Mitsuhiro YOSHIMOTO�, Taketo SHIMANO�,�������, Setsuya NAKADA�, Etsuro KOYAMA�,

Hiroshi TSUJI�, Akiko IIDA�, Masaru KUROKAWA�, Yuko OKAYAMA�,��������, Miyuki NONAKA�,

Takayuki KANEKO�, Hideo HOSHIZUMI��, Yoshihiro ISHIZUKA��, Ryuta FURUKAWA��,

Kenji NOGAMI���, Shinya ONIZAWA���, Kenji NIIHORI����,�,

Takeshi SUGIMOTO�����and Masashi NAGAI������

After -+ years of dormancy, magmatic eruption started at Asama volcano on + September ,**.. Five major

vulcanian explosions, intermittent strombolian explosions and many small-scale explosions were observed from

September to December. The initial explosion on + September was the largest explosion and the volcanic ash

a#ected areas up to ,/* km northeast of the volcano. The maximum grain size and the weight of ash collected

about . km NE of the vent were 30mm and +,*** g/m,, respectively. Ash from the strombolian explosions during

+0�+1 September covered most of Karuizawa Town, including areas SE and E of the volcano. Ash fall also

a#ected the Tokyo District on the night of +0 September. The main axes of ash fall on ,-, ,/, and ,3 September,

+* October, and +. November were dispersed toward NNE to NE, NE, N to NNE, NE, and E, respectively. The

distribution of ash fall deposit was thought to be influenced by wind direction and velocity. Ballistics from these
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explosions were thrown at least , km away from the vent, and the nature and proportion of rock fragments

deposited on the volcano flank di#er, depending on the size and type of explosions. The total thickness of

proximal ash fall deposits from the + September and +.�+2 September explosions varies from less than /mm at

the northern rim of the crater to /*mm at the southern rim. Using isopleth maps and excluding ballistic

ejecta, the calculated amounts of ash deposited within the area of +±+*3 m, are as follow; ..3±+*1 kg, /.3±
+*1 kg, 2./±+*0 kg, -±+*/ kg, +.-±+*1 kg, ,.2±+*0 kg, and ,./±+*1 kg on +, +/�+2, ,-, ,/, and ,3 September,

+* October, and +. November, respectively. The total amount of ash generated during the ,**. eruption is

more than +.0±+*2 kg, but still small compared to the lava that formed within the crater.

Key words : Asama volcano, ,**. eruption, distribution of ash fall deposit, mass estimation, characteristics of

ejecta
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Fig. ,. Isopleth maps of the volcanic ash fall deposits for each explosion. Numbers beside the closed circles

indicate ash sample weight per unit area (g/m,). Closed circle : ash fall observed ; tr : small amount of ash fall

observed ; x : not observed.
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Fig. -. Photographs of the products of the ,**. eruption. (a) Ash fall deposit erupted on + September at ..+ km

NE of Asama summit. (b) ,* g ash of +/�+2 September explosions deposited in the ash sampler (-+ cm in

diameter), at ..0 km N+.*�E from Asama summit. (c) Lapilli erupted on + September. (d) Juvenile pumice

with bread crust erupted on + September. (e) Lapilli erupted on ,- September. (f) Ash erupted on +
September. (g) Ash erupted on +/�+2 September. (h) Ash erupted on ,- September.

���������	
������
���
������������������������������526



/�, ��������	

3� +-������������ 3� +��	��

��
� �������������	����	��

��
� �����	 ���������
��!
"#$%
� 	���&�� ���'	�
 (Fig. .a)�
()* (Fig. .b)$���#+�� ,-.�/��*	
����
0��1� ���'	�
��������
2"+�$��3��"+�4��567� ()*��
�8�&����'�9�:;+��<=� �����

��	�>����&�
��
 3� +��	��?
���61� �
��
@��+��� 	AB$��
/** m !&" C
#D ,** cm�$E1()*��
�61 (Fig. .b)� F�G$�%&� +.1 km� !��#
D ,** cm��*C
	���� &%&� , km� !�
#D -* cm����'	�
�'&� -.1 km� !�#
D +/ cm�(*����
C
�
�������HI	�J)�*K&+L� M/�,
NOC
-.	�J)�PQ&� )R / mm I�S.
	�J)�/TU1 (Fig. .c)� ��S.	�J)�� '
&01V�@PQ&�
��1
0� WX��
��6
1?23�Y1� '&08������Z[\
;�	
�J)�]&� .D ,�,* mm�-.	�J,-.	�
�$�#1� ,NOC!"#"� ^_O`4�:;)�
ab�Y1� 
cC� ��-.	�J)�de�&/T
U1
0� 5f�&6gC
h7>�i"�� WX��
	 ���	6g��61?jE��1�

+*� ,3�������	A�%0� V& 3� +-�
k!�ab�Y#$%
� cm�R��-.	�J)
?� F�PQ&	��l	����!TC!"1���

��
� 4
 3� +-�k!�ab��
 3� +��
	��
��� m�#+��n"!F�o��
�&
-%!8p�

0abU1�?�q9�6%
� 	�
������r%
%&0$�%s0&$t!uL:;
U1� ����	���� 3� +�&�
C
��?�
v#7� w/$�xJ/�<U1��#y�����6
1 (Fig. .d)� @�=D� +/* cm�	����	ABP
��
��
� �������8�&�J/$��/�
	z6g���>�?@��!"
 (Fig. .d)�
	A�%0��� 3�A{�	�-.	�J)�BO
C
	�J)�PQ&ab�Y1�F�PQ&� 3� ,-

� H��	�����ab��1	��?���w/
��#|��6gC!"1 (Fig. .e)� ��-.	�J)
�@I��)R� , mm�llCD�2")?P��)
R� /* mm�CD�-")$�#1� P��	�J�
.D�� 3*�� / mm I�� @�.D� +/ mm�6
1� -.	�J)P����C
M/}~�*.�� x

J/$�w/���#.�� �*C
.�� EF��$
�`���!"1 (Fig. .f)� EF���nL?G�G�
���C
M/}~�*.���01� I��)�M/
}~�*.��G?��<4#"� M/}~�*.��
/TH$�� I��)� 3� +.�+/��	� P��)�
+0�+2���	�6g��61?�3�Y1� -.	�
J)�PQ&ab��1	���,-.	���� 3�
+2� H�� ���r%
 +*� ,3�4��]&�Y

�	&-%!+
���
+�?jE��1�

0� �
�����
HJ�I�HJ�����Y
 3� +�� +/�+2��

,-�� ,/�� ,3�� +*� +*�� ++� +.��	&;"
!� KL�M (,**+)�NO�P"!HJH��g7�
r%
� ��HJH�g7&���Q��	����<
0!"#"� 4�� �I�HJ������=Rg?S
QRg6
7��H�TU������C� �H�Rg
����C
 (Fig. /)� �H�Rg�P�����"L;
$��]&��7� @�5�O&-7#J���U1�
FC!� �5�#J�����
V��g:U1�?�
�V��HJH��
C� ����WC�p 
�
	A���6g��)R�� ���¡$� 3� +��
	� / mm, 3� +/�+2�� /* mm?C
� 4
M��	
&;"!�� �H�Rg�P�� 	A&�" ,� -!�X
�¢YC
� 3� ,-�� ,3�� ++� +.��£& ,./

mm, +*� +*�� *./ mm?#1� 3� ,/�&;"!
�� I�HJ� +ZC$[t#$%

0 +*� +*�?
�¤	A��)R�¥3C
� 	A�\�	�J�6g
���U¦! +,*** k g�m-?¥3C
� 4
� 	A�&
�	�J�6gC!"#"+�?¥3C� 	A�]V
+.0§+*/ m, ¨#D ./* m�©?¥3ª �g:V�$�n
"
�
«5�WX�8^��	&,"! +**�-** km¬N�

�HJ���r%!"#"� _`#�&-1­®?HJ
��¯° V��HJ'±$�ab��1¬N���H
JH���H�Rg�P�������c��
HJH�
²³d�¢YC!�g+��1H&�¦!e�$&��
"� fE´� �µ¶� gh¶� ·&�¸#��¬N��

��
HJ�� *.+ g�m,-7��"?ab��1� 8
N� HJ��
��
@+¬" !� *.+ g�m,�:;¹
º?C� :;i�HJ�aj��
@�i ¨++� +.�
�	 : -* kmª -7@»&�Y"X /* km�k©?¥3U
1?� I�HJ�Rg� 3� +�� ,-��F�¼� +§
+*+* m,� ++� +.�� /§+*3 m,?�g+��1� 4
 3

� +/�+2��	��·&��&HJ�+
�C
�� :
;Rg��YL�g+%!+ +./§+*+* m,l�?jE�

m]� ,**.n�	��
��op?HJH��g+7 527



��� �����	
���
� (Fig. /)������
��� .�/* km�������� !"#$�! 3% +

&' +/�+2&' ++% +.&()*(+,�	 *.+ g�m,�-
./0�12�34�
5	6�
�)' 7�8�' *.-

g/m,, +.- g/m,, 0.. g/m,!9:;��� <	' 3% ,3&
) 3% +&= ,-&�>?����(@ABCD;��
�E�B'
���
���"#$�! 3% +&!FG +

H+*+* m,IJ( +./ g�m,�@AB5K	L!E�� M*

�L!��' 
���
��"#������@A��
N
O�!PQ�N
O���L!)R��(5�� S
TU()�
B +H+*2 m,!E�VW��X��CDY
U<(�Z�YU(@A��[\]^B_`$��)R
��(Ea' <	' ���(�34�
5	6�bCE

�OcR(5�� 7L(def() +H+*3 m,<()
34�
5	6�@A��[\]^Bg	����!h
,��' +H+*3 m,�IJ�/K�i
�	@A��N


Fig. .. Photographs of the proximal deposit of the ,**. eruption. (a) Bread crust bomb, (b) pumiceous block

/** m from the crater, and (c) ash fall deposit on the northern rim of the crater were taken on +- September.

(d) Dense block with xenolith of volcanic sediment, and (e) ash fall deposit of the +.�+2 September explosions

on the southern rim of the crater were taken on ,3 October. (f) Ash sampled from on southern rim of the

crater.
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Fig. /. Relationship between area (m,) and weight (g/m,) of ash fall deposits for the ,**. eruption. Weights

were calculated by integration of the regression lines in each segment. Thicknesses of ash fall deposits near

the source area were estimated as /, /*, ,./, *./, ,./, *./ and ,./mm on +, +/�+2, ,-, ,/, and ,3 September, +*
October, and +. November, respectively. Amounts of ashes were calculated in the range of +.0�+*/m, to +�
+*3m, for avoiding overestimation due to the uncertainties at both of proximal and distal areas.
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Fig. 0. Relationships between mass of ash fall

deposit and (a) repose intervals of the ,**.
explosions, (b) maximum grain size at c.a. . km
from the vent, and (c) amplitude of an

infrasonic wave at Asama Volcano Observatory

(AVO, Ohminato et al., ,**/) and Karuizawa

Weather Station (KWS, JMA, ,**.a, b, c),

respectively.

Fig. 1. Plots of log weight per unit area against the

distance from the vent along the principal axis

of the ash fall deposit for each Asama ,**.
eruption.

Fig. 2. Diagram showing the cumulative mass of

ash fall during the period of Asama ,**.
eruption.
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