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Analysis of volcanic ash falls for large eruption on Sakurajima using volcanic ash transport 
simulation 
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Volcanic ash brings many disasters. It is important to grasp the risk in advance. In this paper, from January 1, 
2008, a total of 3890 days of volcanic ash transport simulation was conducted for the preliminary ash fall risk 
analysis assuming large scale eruption. The eruption scale is based on Taisho eruption of 1914, and only the 
weather conditions are changed by each day. we used as a result to analyze the ash falls on the risk to the airport 
and the collapse of the building, which is part of the field of damage due to ash fall. As a result, we have figured 
out how frequently, how much ash falls in major airports in Japan, estimated evacue population due to ash fall. 
�

ƫƪbmk_�

ĹêÑĹb�õ~ŋņy=ÑŐ=ĹŒĳ=ĸë

ĳ=Ĺêĺ=Ĺêw}Ś=Ļæ~ŹÒ]^qŃƄ

tßgøfƅin>T~´~�wyBqĹêĺb=

ÑĹŻħmĮƄě¢_np=T~ùƣeĹêdo

Ơ°s×Ø_iyÇdÃƞÿeBq>is=Ĺê

ĺbT~ƛĺÄ_nvxŵæeÇd·ƖmT~ŵ

æ~àfkeĦ?yBqi]lĿý~�wyBp=

T~�}y_wCxĂĊnqi]bƕŹyBq>�

ldl=ÑĹú~ƛĺşÔb�_T~ÑĹŻħ

]ÑĹĕ~ĮƄě¢_¦ânqsk=�º_ĂĊ

nqi]eÓơyBq>�ē=ĢìŚ=ïĕT~

ĦáeŽĵ�ōżk°xCqĹê~àŻħÑĹb=

�~ŮļĻæ_ĭfT~º°ŃƄdo�º~ÑĹ

�ĵe^k°mnCƢlBq>T~sk=�É

Ʊ	Ʋb=Ĺêÿü¿~ąðm×ŎÝ¿Śŷď~Ž

ĵ��~tňCxÑ¶łt�u�~v�Ƃ§l=

T~�ĵÑ¶ł]ĮƄó 4:! ƥÎ�ƥƐĀÚtň

Cs�u�~v�~ĹêĺĄĎ�ĵ_nqĻæƈ

Ĵ~őŗtų^vxCq>�

stl=Ñ¶ł�ĵtÏjÑĹ�ĵ=isĮƄ

ě¢~�ĵe^k°sĬƟy~ƛĺ·î�ĵb=

T~�ĵ_�å~šõe¨s°qÈƢ=T~úĻ

æéŜ_dho°qĕƗbƜo°xlia>T~

sk=np�º_=ĹêÐƋ×ØT°r°~ƛĺ

_énq�}ytĂĊnqi]lƕŹyBq>�

TiyĚőŗyb=Ńŀ�º_T~şÔtĿå

nqi]eÓơ]^vxCqĹêĺ~ƛĺ_él=

ÑĹº_ûo°qĀÚtĘ¾Ĳňlsºĉě¢t

½Eqi]yT~ƛĺşÔt¹Ɯl=npĘň^

ƛĺ�}y~ģſtÊŭ_nqi]tŏŌ]nq>

³£Ō_bƑÅ�åęƗ~ƛĺ·ît=|���

�|��tňCxŝ¶l=T~Ŧğdo=ãŞm

Ĕ_uŚÑĹº_ûo°q�ºĀÚtĲňlsě

¢ f~ƛĺ·îmT~ņƅœłt»p¶n>T

ido=åksě¢�_chqĹêÑĹĕ~ƛĺ

�}yt=ŵæāå·Ɩ=Ì×Øj]_ģſnq>�

�

ƬƪàŻħÑĹú~ƛĺ_nq·Ɩ¸ŵæāå�

ƛĺ_nqŵæ~āå·ƖbĦ?yBqe=Į

ƄómČô~èÜêĹêƚĻ��x�zz���

ŚylT~ƤŏeĐŅk°xCqƱ
Ʋ>T°ol

ƇiE=Ěŕybƛĺ_npùƣeBq·Ɩtĩ

~ưw_ĐŅnq>ƫƨ�ƏƩƬƨ�v��v�Ʃ

ƭƨ�ĩ��ĩŇĤƩƮƨ÷ľ�ƀ®ƩƯƨƊĞ

įŇƩưƨ¬öƪi°oŵæāå·Ɩ~au=Ě

őŗyb�Ə·Ɩ_chqƒƆ]ůŘ=Tlx÷

ľ©Û_wCx~�}y_wCxģſnq>is

i°iy~�¥Śdo=T~T°r°~�}y_

wCx=ƛĺŵæeņmqƛĺÄ~ƙª_wCx

¡�~Ŵ~na_İks>�

�

9C� >21��'A5���8;2=7�

�

� ���� M3WU��S�@,��.1�5R
��� $:M3WU�����GO	���kO�?3
��	�� VD�,�X����GO
���kO�?3

�	 ��� -E`�,�X����02$:[6�'UC
����� -E`A�!��" Q�8T�<.5R�


��� ����� \%Y)��4,1K#�H��(&�m+
���� */9_��.�4,1�L�K#�(&m+HB
���� ;>:�,�=��]cZ&�7JI^L*



ƭƪ|����|��tňCsƛĺ·î·ĝ�

(�	�|����|��ĥŹ�

� ĚŞyb=Ěőŗ~ĹêĺƉƎ|����|

��~ĥŽ=isT~Ŧğ_wCxƍfq>|�

���|��~ÑĹŻħb=Ģì_chqàŻħ

ÑĹtāålxCqsk=	.	) ò~àĪÑĹt

l]_�Ɣàä~�ÉčĆeŝ¶lsl~tÑ

ĽĠ~��}]lxňCq>¡�=ÕƫbT~Ñ

ĽƧõtĕƗj]_ŴlsÕyBp=ĖàÑĽƧ

õbŢ 	�-+J yBq>ĮƄě¢~±¼ª]lxb=

ĮƄóeŋŴlxCq 4:! ²ń��~~�Úª

tňCq>i~ 4:!��~b=ƑÅĮƄódoŋ

Ŵk°sl~tśıàäeűŖ��~]lx¨

âlxCql~¤ňnqƱ(Ʋ>�

�
 C� !/�12?2�3B&�

� ·ĝęƗb 
��- ò 	 ė 	 Ĕdo 
�	- ò 	


ė , Ĕiy]ls>T~´=Cgwd~ĔbĮƄ

��~~Ĩċ_npƝÞl=·ĝũĔďb (-.�

Ĕ]^vxCq>·ĝşÔb=ūõ (���:A

)�.:Ʃťõ 	
-�:A	)-��:~şÔ]ls>�

(�
�|����|��Ŧğ�

ĚŞybºŞiy_ƍfs|����|��_n

vx¶¼ls (-.� Ĕ·~ƛĺtňCsƛĺ·î

~œł·î_wCx=ėmòj]~ŦğtŤ�n

q>ioėj]~¯Îyb=mbp«Ÿƥ~Ħá

_npƛĺ·îeíËk°xCq>�Õb 
�	,

ò_chq - ė] 	 ė�=	JJ ¡�~ƛĺeBq

œł~ŚªŪÕyBq>«Ÿƥ~ùƣ_npĢì

doĜ_ƛĺeßC 	 ė_él=- ėb=Űñ

Ĝ_bçvxCql~~Ģìt�þ]lxgh

µŀ_ŚªŪeĈd°xCqi]e·dq>�

� �

 D� ���� % 	 +�#	0 � +��	1)�� �

 2>2648$�

�ē=
��- òdo 
�	- òiy~òj]~¯Î

yb=TiiyĿŊ^¯Îbźo°^dvs>�

Ʈƪ�Ə·Ɩm÷ľ�ƀ®·Ɩt�]lsƛĺ�

}y·ĝ�

� ºřyƍfs|����|��~ŦğtňCx

ioĔĚ~�ŹŘĶe~ƛĺ�}y_wCxģƁ

ls>¡�~ÕŴb² (-.� Ĕ�_T°r°~ŘĶ

_ ��
JJ ~ƛĺeBvsĔďtŴlsl~yBq>

i~´ĒÁīŘĶ_ ��
JJ ~ƛĺeBqƭ{�}

bėyCa] 
�-�	� ė]����yBvs>�

� �
 E� *-2�80�8.,<� ���

 2>2(.�*)�

� ŨCx÷ľƀ®·Ɩ_Ƙlx=Ħ?^ě¢�yƛĺÄ

eÙķ¡�~œł·îtŝ¶ls�=T~şÔ]ÖÀƃ

ġ~�Éŧž��~]~ƕ`Íspt 
�	, ò~²x~

Ĕ_ƘlxųCƓơ�ÉćŔ~ćålųvs>¡�Õb

T~ăŠyBq>isT~Ėà�ďb �� �¡�yBvs>�

�
 F� ���� % � +2(":@��(7�

�

Ưƪi]k�

Ěŕyb=àŻħÑĹtāåls�º~ƛĺ�

}y·ĝ~sk=Ěőŗyų^vs|����|

��~ĥŹ]T~Ŧğ~ăŠŚtƍfs>Ŧğ]

lx=�ŹŘĶT°r°_ƛĺeBqœłmƛĺ

_nqƓơ�É~ćŔŚt»p¶ls>is|�

���|��ŦğtňCqi]y�·Ɩ~�}y

·ĝŚlųai]eÊŭyBq>�

�

ÆŬđŁ�

Ʊ 	 Ʋ 8�� 5D4#E)�� ;8%PE/A� C/1� �%"I� )J%�

3R"I4"P)/K�/C�2)O#E"1D%��"P%�/C�!/I#"K)#�0OEƪ< 

6/41K"I� /C� A)O"OP%1� 1%O%"1#E� 		�		�� )�	)��


�	���
��

Ʊ 
 Ʋ Į Ƅ ó � ƛ ĺ ~ ù ƣ c n c é Ŝ Ʃ

EPPMO/��SSS�A"P"�GJ"�D/�GM�ORA�R/)O�A"P"�P/+

8/�� 917�+/4E")�+%KP/+")�	OP�O"K+/4
�MAC�

Ʊ(ƲśıàäƩĮƄó 4:! űŖ��~Ʃ

EPPM/��DMRGJ"�##O�EM##�GM�VDMRGJ"�)KA%T�EPJI�

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

10
:0
0

12
:0
0

14
:0
0

16
:0
0

18
:0
0

20
:0
0

22
:0
0

0:
00
:0
0

2:
00

4:
00

6:
00

8:
00

10
:0
0

12
:0
0

14
:0
0

16
:0
0

18
:0
0

20
:0
0

22
:0
0

0:
00

2:
00

4:
00

6:
00

8:
00

10
:0
0

12
:0
0

14
:0
0

130 

130 

140 

140 

30 

30 

40 

40 

130 

130 

140 

140 

30 

30 

40 

40 

10

10

20

30

40
50

60

70

5

3

3

Sakura-jima

Sakura-jima 
Eruption: 2018/5/1 21:0 JST

Duration:  + 6 hours
Ash Fallout log10(g/m2)

130 

130 

140 

140 

30 

30 

40 

40 

130 

130 

140 

140 

30 

30 

40 

40 

10

10

10 20
20

30

40

50
60708090

100

5

5

5

3
3

3

3

Sakura-jima

Sakura-jima 
Eruption: 2018/5/1 21:0 JST

Duration:  + 6 hours
Ash Fallout log10(g/m2)

130 

130 

140 

140 

30 

30 

40 

40 

130 

130 

140 

140 

30 

30 

40 

40 

Sakura-jima

Sakura-jima 
Eruption: 2018/5/1 21:0 JST

Duration:  + 6 hours
Ash Fallout log10(g/m2)

�� )�

� ���))����
	 ������))(

� ��	(�)�	�	
�� ����(����
�� �����
)�(�

��
 ������()(�
��) ��
��
��
�	� (���
�)�)

�(� (�(��	(�
�)� )��)���(

��� )���	
(�
��� )�)�����
�)� ��
(�����
	 ���
		�)�
	(� ���������(
(�
 �(��((�
(�� �)�)�����
�)� �	���
)��(

�)�) �(��((�
�� ����)	����

"�

���"��	��)��	��( 
�*"��	��)��	�� 
!�����(��	��� 
�	"�������	��� 
����)�������� 
����
�)��	��� 
#���
�
�����) 
�%
("���	����(� 
��"���	�)���
�	 
��"���	�(���
�� 
'$
("���	�	���
�� 
��"���	�	������ 
+���	�����	�� 
�"����������) 
 �����
�����	 
������	���	�� 
&�"������������ 
��"���������� 
��"����������	 
,��"����������) 


