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Fig. 2.4.1.1 Topography and underground structure of Miyakejima for the FE models are displayed for the case of a
spherical pressure source of depth D = 5 km and radius a = 1 km. The vertical section of the entire island (left) and a
section around the summit crater (right) are displayed. Layers of the structure are painted in colors.
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Table 2.4.1.1 Underground structure of Miyakejima, a horizontally stratified five�layer model after Kikuchi �� ��. (2001).
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Fig. 2.4.1.2 Calculation result of the surface deformation by FE models and by the Mogi model are displayed for the
case when the spherical pressure source is located at the depth D = 5 km and has the radius a = 1 km. The abscissa
indicates the distance in meters from the center of the island. The coordinate indicates displacements in centimeters.
Vertical displacements (Uz) are displayed for the FE model with topography and five�layer structure (blue triangle), for
the FE model of five�layer structure (green circle), for the FE model of uniform structure (dark green circle), and for the
Mogi model (blue line). Horizontal displacements (Ur) for those models are in the red triangle, the red circle, the violet
circle, and the red line. The crater rim is located at the distance of 800 m.

Table 2.4.1.2 Amplitude factors referred to in the Mogi model of
horizontal and vertical displacements calculated by the FE model with
topography and five�layer structure at the distance of 4 km. D means
the depth of the pressure source.
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Fig. 2.4.1.3 Locations of GPS observation points in Miyakejima operated by the GSI
and the JMA are designated by the red circle. The dotted line designates the position
of the summit crater.
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Fig. 2.4.1.4 Surface displacement calculated by the FE model with topography and five�layer structure that has the
pressure source at the depth D = 5 km and the radius a = 1 km (triangle), and displacement at the GPS observation
points by the FE model (solid circle). The solid line denotes the displacement of the optimum Mogi model fit to the
values at the GPS observation points. The blue symbols and the blue line correspond to vertical displacements, and
the red symbols and the red line correspond to horizontal displacements. The source depth of the optimum Mogi model
is estimated as 3.582 km.

Fig. 2.4.1.5 Surface displacement calculated by the FE model with topography and five�layer structure that has the
pressure source at the depth D = 5 km and the radius a = 2.5 km (triangle), and displacement at the GPS observation
points by the FE model (solid circle). The solid line indicates the displacement of the optimum Mogi model fit to the
values at the GPS observation points. The blue symbols and the blue line correspond to vertical displacements, and
the red symbols and the red line correspond to horizontal displacements. The source depth of the optimum Mogi model
is estimated as 3.326 km.

KLMNOPQRSTUVW XYYZ

[XZX[



�������	
����������������������� !"#DM�dVM$%&' Table
()*)+),-./	�0.1�����234M�5M'678/-970:;<=����>?@�AB-���
'CDEFG7�	�8�
�H>I�J7K�������-LMFND���23->�O(IImPQ�
1�KJ78/KRS70�TE�G1��UVW����.��XYZ%[\#]^_`�� D$-ab�c
de-Wf�%GOg��J70h-�������-iGFjbF670kl�DmZ%no�W����
��-L7ND DM>pq%7/rs��FG�K�tu�vwW:x-pq%MFG78/KRS70G1�
�y!z�W��>{,IepqND��FG70�F���������-iGFDmZ|C>}~�JM�K�
������/:;<=����a� dVM�dV>I)��*S
+)I�/%MFG70�����ND�1�>�e
PQ�J�����ND�1�-ab7/>7S-��G/G�vwK�
��08�vw>����'�O�
�97<������97<�K��-���EJM�vw�J7/n�
�7����������Og��
WEq>��@�23'���UV�8�
��� !"-&�L�%1�K��7S>�����-iGF�
�Ht�'�R%G/��-��%GT��0

Fig. 2.4.1.6 Surface displacement calculated by the FE model with topography and five�layer structure that has the
pressure source at the depth D = 2.5 km and the radius a = 1 km (triangle), and displacement at the GPS observation
points by the FE model (solid circle). The solid line denotes the displacement of the optimum Mogi model fit to the
values at the GPS observation points. The blue symbols and the blue line correspond to vertical displacements, and
the red symbols and the red line correspond to horizontal displacements. The source depth of the optimum Mogi model
is estimated as 1.758 km.

� ¡¢£¤¥¦§ d̈,© (II�

ª(�,ª



������� ��	
��������	��
�����������
���������������� �!"#$%&

��'����(��)�*�)�(
+)��,-./012��	��3��4�5
�67#08%�9
:+;&<$=>�3 Uz$���3 Ur?$@
�)�(A@
�)��,-./0�B�C
�����
�� 
�12+�D��E+FBG�H$I+ Ur+J'�KLMN08O�;P��3�Q�?$����
�RS+;T�OU-FBVN08W0$����;P��MXV���AYZ�[\A?���RS-�]A
B�'O�-�XV+^&08���RS?$�_`���aA?�3�b^GcTdB+!�#�'08
������ AefX&0�3VX$gh��+3icTjk� GPSlmn+�ocT�3�pqrsq

t#$uv�lm�wx�@
+��� +;N�yz#0�O�U$)�*�{^-�|}~Y�G67^&
TO�-�XV+�N08W0$)�*����,�67+J'���&?��~MN08
gh��� GPSlmn��wx����'��������4�5���� A67cT12$�_`�
��3+?��~�����67��-�W&T���-�T8%�;P������cT0f+Y$�_`�
+��T GPSlm����?�'8W0$gh��� GPSlmn��wx��Ayz��P12+?$���
�������0������ ��'TO�A$;H�'���yz9:-��ABT8
���� GPS��Alm^&0�4�5+J'�?$O&WA
��yz-��&�0��< Ueda et al.,

�}}�
$��������� 5��XV+#�'T80M#$%&X�yz?$¡���&��0;P+C

���¢���£7#���&0Y�A�T0f$OOA¤#0;P+67^&T)�*�{^-|}~¥��G
�T�'N0$¦#�b^G?�'����§O�-�H¨T8�4�5yz�;H��+�'$�� 5��
���,cT0f+?$���A¤#0;P+��������©�#0�4�5yz��PO�-��ªA�
T8

���«�



�

�¬?®�"̄ � ̄ �°+��&0��!�"±#$²³����� 5�� �´µ²�¶+·¸^&W#
08¬�¹¶�":�%	cT1����GM^N0��!�"±#$²�&�$º»¼�½��'��¾�
&�+{G¿À�E�	#Wc8

���
Dieterich, J. H. and R. W. Decker, 1975: Finite element modeling of surface deformation associated with
volcanism, � . ������	. 
�	.,��$ÁÁÂ̄ |ÃÄ

ÅÆÇÈ³�ZÉÊ³()CË$�}}̄ Ì����}}} !� 5+*PÍ`��½�ÎÏÐÑÒ�%�yÓ$�Ô
ÕÖ$���$�}ÃÂ�̄×Ä

Table 2.4.1.3 Estimated parameters of the optimum Mogi model corresponding to each FE model.
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