
	

	

	

	
	

#$56'(	

	



I-1-1-1  
 

I-1-1-1

1.
MeSO-net

2011 3
11

 

2. MeSO-net
MeSO-net 1

2007 2011
, 20091)

296
20 m

 
NTT

24 365  

MeSO-net 296
2 5 km 6

 
 

 

SNMP Simple Network Management Protocol

 
 
3.  
3.1

2
M2

 

 
 2 MeSO-net 2012-2017

M2.5  
 
3.2  

Zhang and Thurber, 20032)

- 29 -



(X) (Y) 10 km 5 
km 20 km (Z) 70 
km 5 km 80 90 100 150 
km

, 19843

2010 12 2015 3
1,871

2.2

3 4  

 

3 P Vp Qp
35.7

PHS
PAC  
 
3.3 3

MeSO-net
�∗

�∗ Q
Q

Q Q
 

Brune (1970)4)

�(�) (1)
Boatwright, 19785) �∗ Ω� ��

 

�(�) = Ω	 exp(−
��∗)
�1 + ����


���
��

 
(1) 

�∗
� Ω� � = 0 ��

= 2 ��
�∗ Q 3

P S

SIMUL2000, 
Thurber and Eberhart-Phillips, 19996)

4 S Vs Qs
35.7

PHS
PAC  
 

2008 4 2015 2
0.5 S/N

3,174
�∗

P S
3 4

40 km Q

Q

Q
P S Vp/Vs

Q
Vp/Vs

- 30 -



3.4

5
Q

MeSO-net

M7
64 km

M7.0
6

5 (M5.3) ★

6 MeSO-net
★ M7.0

4.
MeSO-net�

2011� 3� 11�

2 Zhang, H. and Thurber, C.: Double-difference
tomography: The method and its application to the
Heyward fault, California, Bull. Seism. Soc. Am.,
Vol. 93, pp. 1875-1889, 2003.

3

Vol. 35,
pp. 1-88, 1984.

4 Brune, J. N.: Tectonic stress and the spectra of
seismic shear waves from earthquakes, J. Geophys.
Res. 75, pp. 4997–5009, 1970.

5 Boatwright, J.: Detailed spectral analysis of two
small New York state earthquakes, Bull. Seism. Soc.
Am., 68, pp. 1117-1131, 1978.

6 Thurber, C., and Eberhart-Phillips, D.: Local
earthquake tomography with flexible gridding,
Comput. Geosci. 25, pp. 809–818, 1999.

- 31 -



I-1-1-2V f1g��	T
./xy��
��

I-1-1-2� ��Zã[û�	��Ès\]	�^

��� ����	
��
��

1. ��	Ì_
����������������� !"#$

%& M7 '()*	"+,-./01/��-�2345
678	"$9:;�<=/>?��������@A

BCDEFGHI*JKL/3�MNON+�PQR0

1%&ST�UVWX
R%?678	"LFGHI

YZ�[\%&	"R]&^_`�ab45cde

;��-�f*"#ghi$/���jklmngh

i 1)Wo+pqe;�<=/>+�f*rs�tu/L

v54R�]-=wxR/>?

�Fyz{'I��|&��	
��
*}~��

�T�W	"�Z������R01/>�6�k

*	"����	"Wo*0"���*�����

W"#��Wo����*��!����@ABCDE

FGHI*MNON�R]&jkl45���$*J

K�R]&���4|�*FGHI��$	"�Z*

�v!��&�$R/>?=>������|&	"�

Z!��� ¡%&>���H19 ¢£45�¤+��
5;>MeSO-net����	" ¡¥�2)*¦§����

���* ¡¨*©�*ª«¬­�®¯� ¡hH

°!±²%&}~L³�=/>?

2. ��	R�;`
2.1� �MeSO-net	CDa`j2�4�5	bc
��	
��
��´µ¶·¸�¹ºe;��&

MeSO-net  ¡¨*¦§»¼�½/> 10  ¡¨���
�ª«¬­!³¾/� ¡hH°*¿À!���<=

/>?MeSO-net � H19 ¢£®-¹ºÁYÂ+Ã=��
�-��Ä*ÅÆÇ�È¦ÉÊË*01+ÌÍe;>

>��ÎÏ* 2 ¢ÐRÑÒ ¡¨*ÓÔ¨Õ!rÖ
/=/>?�× 24 ¢£��jk8ØÙÚÛÜ�Ý6

Þ�ßÁà�86
Þ�ßÁàá�
Þ�âãØÙ

�ä6
Þ* ¡¨�����ÅÆÇ/>åæçBH

!èé/�¸��ê�ëDIyH(�ì#íîïº�i

H°��£ðDñH�òóê�AC ôõö÷�*Zøù
ú�ûÂì#ùú�ì#üýùú�åæçBH*ìþ

ùú!��=/>?=>�à�86
Þ������

 ¡���VT+�5;>>��ðDñH*�­!�

���TW��+��e;&�$!ùú/=/>?�-

* 6 ¡¨���× 25¢£�ß	*ÓÔ¨Õ!rÖ
/=/>?

�× 26¢£��âãØÙ�ä6
Þ45*hH°
+ 7
 9��
®-�ÀR<W3W&ÉÊË+01/=

/>+�NTT �*��Ë�w�®-Ó�ê=R*��
��TR]&�$+�v/>>��iH°*ì#VT$

�m/�	��!��=/>?�	��*���iH

°*ì#ëH��®¯ SD �H�*VT$�v/>>��
ì#ëH�$ SD �H�*èéø�!rÖ/��ø��
��T�hH°+¿Àe;��&�$!ùú/=/>?

�× 27¢£ 9
 16��Lß	*ÉÊË+jk8Ø
Ùàá�
Þ* ¡¨RL01/=/>+�ì#ëH

�*èé�®-� /��=%?

2.2� ��Ès	<defz

¤h 1`�C¥�|T
¢�È
4Ð¼�ø�X5
6
ÄHU

»¼!MeSO-net����	" ¡¥�*¦§���	

��
+¬­%& 10 ¡¨? 

- 32 -



�����������L�$L	"*�Z£+"

�#Q���$	��R%?�*	Q*"#��!

�/3�%&$�&' 139 £� !(�&�*)iH
F��4;��&�$+�4-=%�* 1�?=>	"*
+�,-.�L&�*)iHFRVW-�&/R�

1923 ¢*0�[&	"*+�,-.�11�-��&

2�þ34!L��56m78�� �	"+�

�*�9/���/R�e=:=W+�,-.�!L�>

	"+01%&�$+�4-=/>(* 2)?�*�$45�
��	Q*&/R01%&	"��@ABCDEFG

HI*MNON�[;%&	"R]&*�9/���

/R01%&	"�P*FGHI$*JK*<=!>

3�|��&�$+?�5;=% 3)?��	
��
*

	" ¡¥� MeSO-net * ¡hH°Wo!��/�
@5;>��	Q*&/Ayæ'45BCDE�4|

�*	"�F£��$"#���* 3�!N&$�P �
F£+ 6.5km/s *� R�3*	"+01/��=%
4)?=>�+�,-.�45GýçDHiIDåHzJD

�®��GýX!��%&$�Ká!L�>MNOQ

R6m7°IF*GýX$W���-��*� +rP

��FGHIYZ*Q!RS%&FGHI(T$W��

�&$?�5;=%? 
�

2.3� 	g_1�h-:	�â�
* 4 � GNSS *��45@5;>BCJK���

|&	UVZ!W�/���/>Î0wxmQ�®¯

X²Q*��!½/=%?YÂ/>hH°� 2005¢4
5 2010 ¢* 6 ¢Ð���� GNSS !Â��@5;>
	UVZ45Z$�Z�[Dç\èéWo*<=!

]-L�>L*R��T�W	UVZ!��/>L*

R%?�;5**45�1BCm7� !�ô$%&

^ 20km Mo* shear zone�wxm��+�×e;��
&�$+�4-=%?=>��������´µ¶·�

�	Q��W����þ3XR�	"*+�,-.�

45��/>GýX$�_�R%?©
R�BCDE

*¶µ`45abDE� �4|���1&-��

2*cdX$W���&�$+�4-=%? 

* 1!� ������R01%&	"*+�,-.�*
��? 

S N 

* 3.� ��$	45�BCDE&��4|�*	"�F
£��?P �F£+ 6.5ef/s g£*� R�3*	"+
01/��=%? 

* 2!* 1 * A-B�C-D�E-F R*mX*?hGDzi*	
"Mo�1923 ¢0�[&	"*+�,-.� �+�,-
.�!L�>	"R]&�$!½/=%? 

- 33 -



�*®¦WQX!1Nü%8j��	"*+�,-.

�45L��e;&�@ABCDEFGHI*&�R*k

Z*l�R]m¦$?�5;=% 5)?@ABCDEFGH

I!&�n�*Ayæ'��|&?�
�ab45]-

=/> 1)+�GNSS*����45�f*(T��op
45?�5;��>67845ab� Wo®-L�/

*�1BCm7�� �qr%&M¦+®-sL5/�

$?�5;=%?

2.4� � ij�
�;=R��!���<>	UVZ�"#+�,-.

�®¯	"�ZWo!tu/���������|&

	"*01+�,-.����?v/=/>?"#+�

,-.�!Â�>GýIDåHzJD*��45���

������Ow���1��&
2*þ3XR

%+�KáZ$�BCDE&�*cdX�GNSS �
��*<=�®&$?�5;&Gýx�+�,-.�*

���y;+]&�$+½e;=/>?1BCm7®-

L&/R01%&	"��W����FGHI*MN

ON�zj%&FGHI(T8*	"R]-�FGHI

(T�BCDE&�45���4|�\{�W��

!|/��&$?�5;=%?�jklmn�j¾%

&®¦W���	"�F£��IDåHzJD*��

45�0�R<=wxR/>+�	UVZ*����

45�®-�/*1BCm7� 451�}¯&#Q

�BCDE!&���~%&(T+qr%&�$+>

3½~e;=/>?

�?���

1Ì Ishibashi K., Seismotectonic modeling of the
repeating M 7-class disastrous Odawaraearthquake
in the Izu collision zone, central Japan, Earth
Planets Space, 56, 843–858, 2004.

2Ì�7� ���Ü�©���x���������
�©z�����	"��Á��U�Fyz{'

I�ñAFyz{'I�������R*FGHI�

����"#m7ghi÷*�¤÷�*���&

�0
	"����No.84�pp.41-56�2009
3Ì Yukutake Y., T. Takeda, R. Honda and A.

Yoshida, Seismotectonics in the Tanzawa
Mountains area in the Izu-Honshu collision zone of
central Japan, as revealed by precisely determined
hypocenters and focal mechanisms, Earth Planets
Space, 64, 269-277, 2012.

4Ì Yukutake Y., R. Honda, M. Harada, R. Arai and
M. Matsubara,A magma-hydrothermal system
beneath Hakone volcano, central Japan, revealed
by highly resolved velocity structures, J. Geophys.
Res., 120, doi:10.1002/2014JB011856, 2015.

5Ì Doke R., M. Harada, K. Miyaoka and M.
Satomura, Shear deformation in the northeastern
margin of the Izu collision zone, central Japan,
inferred from GPS observations, Tectonophysics,
under review.

* 4!GNSShH°45��/>��T�W	UVZ�®&QX?���Î0wxmQ$����X²Q? 

- 34 -



��1-1-3� ��Zejk"�lÔ	��Ès\]	�^�

�� ¡���¢
£¤��
��

1. ��	Ì_
�Fyz{'I�����	" ¡¥(MeSO-net�*

 ¡hH°�®������*FGHI��*�v!

���FGHI*��W��$ 2011 ¢ 3 
 11 �a¥
�0Ç/>	"�Z*[;!�v/�¦p01+§

¨e;&����	"*	"©�	"�k�	"01

ª£�01X
�!�v%&�$!«�$/��=%?

[&	
*FGHI���	"�Z�¬­W>��9

®#Q�]�w�Î¯W��°±!Õ²%&�$��

	³W´ÐÁµÐ)¶HiR��/>��!x·ÁÕ

²%&�$R�Ow©*­�!¸��À¹`!2ºR

<&$»¼e;=%?f�R����[*U`!�4/

����½¾!�³/=/>?��¢
£¤��


(��¢�)R��MeSO-net RÃab45�O¿R"
À£	" ¡¥(Hi-net)!�Á�$/>WÂ ¡¥!
ª«Á¬­/��&�$45�MeSO-net hH°$��¢
�� Hi-net ÷*ÃqhH°!ÄË/�hH°ÅH)!
�¤/�[&ÆQ*FGHI��$	"�Z*[;!

�v/�@5;>×�!Ç»�[R]&&�0
	"

��
�pÈ/�Fyz{'I*×�]-=$��Éý

%&�$!«�$/=/>?�

2. ��	R�;`
2.1� � ��,-kl4�5m��	���@a
&�0
	"��
*�hH°ÊËÁÌ­ÁÍRð

D°H�RÊËe;> MeSO-net *ÎÏ	" ¡hH
°!�À/����¸��|&��¢�� Hi-net� !�
Á�$/>Ãq*	" ¡hH°$*ÄËÌ­!���

	"��ÄËhH°ÅH)!�¤ÁÓ¬/=/>?

2.2� kl4�5m��eTÛ�Xn�lÔ	��t:
	�^�

2.2.1� 3op_1�q�M
	"�*�Ð������Ñ�GÁ�VW&�$+

Ò5;��=%?tÓ!Â�>��R����Ñ�Ô5W
��Ð��!��%&�$�W-=%+����R��

��Ñ�QÕ$*Î0Ö^!Â�&�$R���Ñ�

GÁ>�Ð��!��/=/>?�

�������¢� Hi-net $ MeSO-net R@5;>
	"��hH°*F£��!Â�=/>?MeSO-net
*�F£����F£���Vé/=/>?Ç»�W

��Ñ$/��2 Hz�� 5 Hz�� 10 Hz*��9%&�Ð
��!��/=/>?f*>��f;×; 1-3�� 3-7�

7-15 Hz *åD�Ø)@Ai°H!���øÂew�f
*ºR P �*ÏZ45 2 Ùa¸*Î0Ö^Ú!hH
°$/=/>?	"*�k� (M) �®��ÛÜÝg+V
W&>��M����L 0.5Þ�ßà-=/>?
��¢�Hi-net������2000¢ 10
45 2012

¢ 12 
�MeSO-net ������2008á2009 ¢*h
H°!â$/�Â�=/>?M2.5áM2.9 *	"*"#
��!* 1�½/=%?	"*tÑ� 9777ãR%?)
Bæ�Ðä�å�
2� 0.2 £�¸e
2� 5 km Õ$
�¹�/=/>?°±��	"�F£Ig)(@AH±

*°± 1)�).HzD)!æç/>°± 2-4)�����

Ø(+H°H!	"�*)yHè)45Sé`TÑ*

6Ñ Q-1 $/�hH°!êë´ì�í´�45Î0Ö^

Ú�%&�$�®- 5)���Ñ�GÁ>�Ð��!��

/=/>?).HzD)!æç/��&>����_�

)Bæ�Ðä* 2î$W-�å�
2� 0.4£(ï 40 km)�
¸e
2� 10 km $W-=%?

��Ñ 2 Hz�� 5 Hz�� 10 Hz*¸e 20á60 km*�
Ð��!* 2�½/=%?
[&	QR��¸e 30 km �1ð 35.5á36 £��

* 1  �Ð��*���Â�> M2.5á2.9*"#��?ñ
ò���¢� Hi-net ÷*�T ¡¥�®&"#�óò�
MeSO-net *hH°LÂ�>"#!½/=%UV

�������

- 35 -



���&��}¯&ôõW�F£#Q+qr%&�$

+Ò5;��=%?2 Hz R���*#QR*�Ð�f
;Mo0<3]-=wx+���Ñ+"3W&��;��

�*#Q*�Ð+0<3W&�$+�4-=%?�

¸e 40 km��������Ñ 5 Hz� 10 HzR��
öõ� R�Ð+6e3W���=%?�*� ��÷

�øFGHI+MNOxR�-��Ð/�3��$!½

/��&$?�5;=%? 
� ¸e 60 kmR��ùtDE���MNOú÷�øF
GHI!ûü/��Ð*£Ë�+6e�+�&�R�

�Ð+0<3W���=%?MNOú÷�øFGHI

¸*��!½/��&$?�5;=%? 
 
2.2.2 rs��	!'1Q���
"#45Sýe;>	"���	���*<=!

�|W+5 ¡¨=Rêë/=%?þ�'��F£É

\{+qr%&XË�ûý��Vé�+1×e;�

�{�j$/� ¡e;=%?�*>��ÎÏ	"*�

{�j�	�*F£������|ÂW��!��

�3;=%?f�R����R����·���45	


·1��!9®$/��{�j!��/=/>?�

�ë P �$ S �*Ð��º�Z×����%&�
j!�¬Ñ* MeSO-net  ¡¨R\{/��ü%�$
+R<=/>?[&	
�FGHI��+¬­W>��

VéX*
�+�3�4?�5;=%?f�R�"#*

¸e�®&Ôq`!�%>$�m�"#+�3W&$$L

��ë P �$*í´�+��%&�$+�4-=/>
(* 3)?�*U���"#®-º
R S �45 P ��V
é/>�(SPVé�)R]&�$!½/��=%?�
Ò�� ¡e;>í´!�­�Ú$x·/=/>?x

·*���»7*F£��*<=!j�%&>��P
�$ SP Vé�*í´�!Â�=/>?­�í´*�
���MeSO-net hH°*���� 6)� ���	"��

H�)çH�JD�(J-SHIS)�7)� !»7�æç/>F£�

�ghi!Â����±í´��Fy)(.� (FAST)�
8)����=/>?VéX$/� MeSO-net �®&@AB
CDEFGHIºX 9)!¹�/>$�m� ¡Ú!MN

�vR<�@ABCDEFGHIºXRVée;>�R

]&�$+�4-=/>(* 4)?�

�

* 3 (a) MeSO-net�®¯��¢� Hi-net * ¡¨!��
R�	"*"Ý!��R½/=%?(b) 	
· ��õ"Þ
 ¡¨(E.ABHM)��|&�	" H1-H4 *	"��!½/
=%?1-4Hz*åD�Ø)@Ai°H!øÂew>��×�Þ
�Î0Ö^R��Ç/��=%?�j X + SPVé��j
¾/=%?(c) SPVé�*êë45 1ÙÐ* õ!"!½
/=%? 
�

* 2  ��ÑÞ*�Ð��*å���*?(a) 2 Hz�(b) 5 Hz��®¯ (c) 10 Hz ����½/=%?f;×;�¸e 20 km (�
º)�30 km (�º)�40 km (��)��®¯ 60 km (��) *�Ð��R%? 

- 36 -



Vé¨!	"�F£��$x·%&$�@ABCDE

FGHI*	U$#DIi${æz+%%&#Q���

%&�$+�4-=/>(* 5)?F£ëDI()I+0<�
>��&'��	"�+Vée;>$?�5;=%?=

>�¸e 40 km ®-¸�#QR�FGHI(T*	"+
�301/=%+�Vé¨��;®-���	"*M$

xoW�#Q��º/=%?º�*#QR��%R��

µÐ��_+ 5-10 kmg£*	"�F£����4
5FGHI(T*�º+��e;��=%+ 9)�FGH

I(T45*�{�j! MeSO-net �®- ¡R<&�
$�=>�{�j*í´���W(<®-")£�F

GHI(T!U�R<&�$+�4-=/>?�

�

* 4  SPVé�$�ë P�*í´�*� ¡Ú$­�Ú*
�(O-C)!�9G%& ¡¨�º�½/=%(ò*��+5*
,)?�D-iñI-� SPVé�* SNx!»/�ñI-+
0<�Mo SNx+0<��$!»/=%? 

V
* 5 F£�� 6)$Vé¨*[;!½/=%?mX*�º

��* 3(a)*r�R%?.���@ABCDEFGHIºX(
T 9)!�/��* 4�½/> ¡¨�êë/>Vé�*V
é¨!½/�"# 6)!ñòR01�½/=%? 
 
3� � ij��
� MeSO-net $��¢� Hi-net !�Á�$/>Ãq*	
" ¡hH°!ÄË/�	"��ÄËhH°ÅH)!

�¤ÁÓ¬/=/>?�

� [&	
*��¢� Hi-net �®¯ MeSO-net *Î
0Ö^hH°!YÂ/���Ñ�QÕ$*�Ð��!

��/�MNOú÷�øFGHI*<=$2�;&�

�Ð��*	Q`!v54�/=/>?=>���·

���45	
·1������ÎÏ	"*�{�

j!��/�SP Vé�!�ü/�"#¸eÔq`$­
�í´���®-�MeSO-net �®-�*#QR*FG
HI(T45*�{�j! ¡R<&�$�=>FGH

I(T*�º!")£�U�R<&�$!½/=/>?�

@5;>×���&�0
	"��
�pÈ/�Fy

z{'I*×�]-=$��Éý/=/>?�

�?���

1Ì Zhao, D., Horiuchi, S., Hasegawa, A., Seismic 
velocity structure of the crust beneath the Japan 
islands. Tectonophysics 212, 289-301, 1992. 

2Ì Matsubara, M., Hirata, N., Sato, H., and Sakai, S., 
Lower crustal fluid distribution in the northeastern 
Japan arc revealed by high resolution 3D seismic 
tomography, Tectonophysics, 388, 33-45, 2004. 

3Ì Matsubara, M., Hayashi, H., Obara, K., and 
Kasahara, K.,  Low-velocity oceanic crust at the 
top of the Philippine Sea and Pacific plates beneath 
the Kanto region, central Japan, imaged by seismic 
tomography, Journal of Geophysical Research-
Solid Earth, 110, B12304-
doi:10.1029/2005JB003673, 2005. 

4Ì Matsubara, M., Obara, K., and Kasahara, K., 
Three-dimensional P- and S-wave velocity 
structures beneath the Japan Islands obtained by 
high-density seismic stations by seismic 
tomography, Tectonophysics, 454, 86-103, 2008. 

5Ì Matsubara, M., Low-Q structure related to partially 
saturated pores within the reservoir beneath The 
Geysers area in the northern California, EOS, 
Transactions, American Geophysical Union, S41A-
2172, 2011. 

6Ì Nakagawa, S., Kato A., Sakai S., Nanjo K., 
Panayotopoulos Y., Kurashimo E., Obara K.,. 
Kasahara K, Aketagawa T., Kimura H. and Hirata 
N., Heterogeneous Structure and Seismicity 
beneath the Tokyo Metropolitan Area, Abstract 
S41A-2004 presented at 2010 Fall Meeting, AGU, 
San Francisco, Calif., 13-17 Dec, 2010. 

7Ì �8Æ�, 3Ë4©, àÜa, 5¶À6, 78
09, &:9, 0Ü;<, ��=1. >?¶À
@, b7AB, C�Dõ, EF�GH, ÜIJ
nK, L�MN, F$ O, ×7P�&��0
"�!Q=�>	"��H�RS*TU�2|>

Õ², ��¢
£¤��
��VW X 379 Y, 
2012. 

8Ì Zelt, C. A. and Barton, P. J., 3D seismic refraction 
tomography: A comparison of two methods applied 
to data from the Faeroe Basin, J. Geophys. Res., 
Vol. 103, pp. 7187-7210, 1998. 

9Ì �7��	"�!Â�>ÎÏ	" ¡�®&FG
HI����Z���¢
[\]�������

	"��Á��U�Fyz{'Itu×��^_, 
pp.7-14, 2012. 

- 37 -



I-1-2-1V G��L��������./xy��
��

I-1-2-1 tu�V�M�--\]j��Ès\]	�^

��x��Á`$ëaÁbÐcd�&�0
	"��
��

1. ��	Ì_
2011 ¢&1	
÷�øe	"�&1e	"��f
��g0W	"R�	"�È¦	UVZ���hE

*NW5uijDE�kE�=R�®¯=/>?�¦/

>g0	"�*	UVZ�01��Ñl¢��>�

�m{/�ÆnW	Q*	"�Z�<=!oN/=%?

&1e	"*"#Q�p%%&[&	
����L�

	UVZ�	�*Gýqs+0<W<=!�|&�$

�¨©�r3]-=wx?��hE���E*s0»

�2500t¢bu1500t¢b��0P45�v/��×
e;=/>+�[&	
���*�RLwZxv+0

<3�=>BCy6z8{$�[&RJK/��r*

[&����L�3*m7+�×e;=/>?�¦/>

m7*©�������|r%&L*L}����m

7$/���/��=%?�;5*�m7�&1e	

"�*GýVÇR�Z<~3�	"+z<�%3�W&

*R/�¦4?�*½¾���&�$!�³*��*«

�$/��n�* ¨45��!��=/>?©���

&1e	"�*GýVÇ!��&>�*�ÆQ�W 3
ÒI�é`|���ghi!�¤%&�$�L¦©�

����*"#m7*ghiÇ!�¦�$R%?

� g0	"�*>»Ð*GýVÇ��é`��kZ

%&	U*NW5u�Sé`�W`P!L�#DIi

*<=L�|=%?1995 ¢*��·��	"a¥�
��hE���Ñ* GPS  ¡¨+¹ºe;�g0	
"�È¦	UVZ+�TRÏ����W ¡¥R 

¡e;=/>?���R��¦/>	UVZhH°!Â

�� 3 ÒI*�é`ÑÚ��!���ÆQ�W�`
��!��=/>?�*�é`ghi�&1e	"�

È¦V�!��&�$R�f*�*��Q*GýVÇ

!��&�$+^_�W-=%?�¦/>GýX�����

"#m7f;×;*�º��q!?�/�m7Xº

*GýVÇ�'HyDGýVÇ�!��&�$�®-�g

0	"+����*m7�oN%<=!RS%&�

$+^_�W-=%?"#m7�������;=R]

@/>ûý±	"��!�Õ²%&$$L���>�

ûý±	"��!rÖ/�VZ	�
�WÕ²!�

�"#m7ghi!�¤/=/>?�*���®���

���*�m7�"#m7�����>WÒ�+@

5;=/>?

2. "���	#$t%&
���!}ú[&����Q���¸?m7Á��

¶m7$��>X�¡�»��Z!,-./�<>�

m7+��/��=% 1�?=>��*M4�L�ºt7

�Á�t7��®¯�»���a¥*E×Á3×�

�X*��Á�¢�W(�>����[%&Ñ�3*

��+e;��=% 2)?©
�|rm7*�q���

Wo�����=�ÉvW¨+��*+r�R%?�

��R��[&��R��;�<>0¸£	U��

��*�� 3,4)������Fyz{'I!}ú ¢*

×�!��/��T��[&����Q*"#m7

ghi!�Õ²/=/>�* 1�?
0�Ø0"���ÇU�Fyz{'IÁ1[&¡�

*¸�����*�� 4)�®&$�1[&¡�+}¯

&à�Ø45���Ø�4|�*ßÐR��	��D

	���+�3�4qr/=%?�;!�¦ºt7�$

�t7������!�×/��&�$45�X�¡

�»a¥�6m7$/�,-./�Z/>$?�5;=

%?hH°* �É�!�¦>�� 2015 ¢�¡¢�
ØRrÖ/>ûý±	"���®���1[&¡�$

����£¤/>�û¥%&D	���+�üe;=

/>?�;5*hH°45�¶�Ø45¡¢�Ø�4|

�MN�1�4¯&��¦�*|r6m7+qr%

&$��e;=%?ûýmX$-HBD)ë[$*9x

�®;:��*|r6m7*ºÂ/RºtÁ�t7�

+§²��V�/��&$?�5;=%?=>��*|

rm7�k����¨©�X�&/��*ª«¬	

�+m{����/��-��;5�|rm7*X�

¡�»*V�!½%^_`+]-=%?

� ß	��1[&¡��Ý�R��ºt7�j¾7

+��%&�2<*ª«��+ú�5;��*	��

��¦�*|r6m7+qr%&$��e;=%?�

;����/>&��(2003)¡��Ý�� �qr
%&D	����\{%&^_`+]-=%?=>�

D	���!�-�X�¡�û¥/���Z/>�¦

�*6m7��­$�®*�×�¯�/>^_`+

]-=%?�*m7�k����°õö�¨©�X�

&/��*ª«¬	�+m{����/��-��;

5�|rm7*X�¡�»*V�!½%^_`+]

-=%?

� aº*��$�|rm7�®���×e;>$?�5

;&VZ	�*���W(<�[&	Q*�m7Á�

������*"#m7ghi!±�R*½/=/>

�* 1�?F11 � F12 Wo���5;>Ñ*ûýmX$�
m²�WV�*^_`+]&	��W(����/

- 38 -



��-��q��������Éùr`+�-=%?

=>�	�X*V� 45��f*�3���³& C´
�m7$��e;=%?�;5*������* µ

��º/�	"��º*0�`�f��"�$¶�=

%?|rm7*`·!v54�%&>����¸�e

5��3*	���mX!]@%&$$L��V�	�

����L®-��WÕ²!��&�$+0�R%? 
 

 
* 1� ������%&"#m7*±�ghi?ñ��Õ
²/>ûý¡�*�º!½%?÷��m7X*ºô�º!

½%?ó�±���t7�*¹²»W�/�X�¡�»�

�Z/>^_`*]&m7�ài�ºt7�!V�ew&

m7!½%? 
 
3. ��v��6UH��)*+,-. 
©º��g0	"�*	UVZ�[ð»)@{[�

�|&�é`¼Z$�"*}>�Rz�&½&%%-

�®��c<z�e;=%?/>+���GPS  ¡¥�
®��$5�5;>&1e	"�*	UVZhH°!

��%&�$�®��	�*�`���®¯½&%%

-!�v%&�$+^_$W-=%?@5;>�`��$

½&%%-��!Â�;:��é`ghi�®-��

hEQ*GýVÇ*§¡��!�¦�$+^_R%? 
�*®¦W«�*>������R���hEQ*�

r�WFGHI���¾H(�[�÷�ø�@ABCDE

FGHI�5,6,7)$[ð»)@{[*�é`¼Z!?�/>

+ÒI|���ghi 8,9)!�¤/=/>�* 2�? 
�*|���ghi!Â���&1e	"�®&	 
 

* 2� ���Â�>|���ghi?��º
45¿�>
*?¾H(�[�Àyó��÷�ø�àyÁ��@ABCDE�å

iyÂ�*ÃFGHI��|�»½?��hE�¾H(�[

FGHIº��º%&? 
 

UVZ!�vR<&�`��$½&%%-!��=/

>?=u�`����Ãq���®&Ò� 10)!L$��

ÄÒ��¬­W��!]-ç;� ¡V�$*��

!Î6�%&ghi!�Å%&$�¦
± 9)�®���

�=/>?@5;>�`��!* 3a �½/=%?	U
VZ�0<W<=!��&��`*#Q��0P/*

¸e 150-300 km *#Q$�÷�øFGHI*Æ«/�
�&��*�D��qr%&�$+�4-=/>?�;

5*#Q*�é`¼Z�®-���hE*PQ*&2

<�EÇ ¡¨*�2<�o¯÷�økÈ�*Éz$

�¦U��W	"�*	UVZ!�v%&�$+R<

=%?�é`�_�®&V�$ ¡V�*��45I

DåHzJD!�¦�$�®-½&%%-!@=/>�*

3b�?�;5��"*%%-��*�1��;���/�
ÝÊ*	"01Q�Ë=;&®¦�/�qr/=%? 
 

 
 
* 3� a) 	�*�`�� b) ½&%%-��?ñ�<*#
Q�&1e	"*�"%%-��?à�ÌÍ�ÝÊ*	"

�®&Ú��#Q? 
 
aºR��5;>�`��$½&%%-��!Â�

��* 1R@5;>[&	
*|rm7��|&m7
�Z*cÎR]&'HyDGýVÇ*ghi��!�

�=/>?* 4 �f*��!½/=%?* 1 �½/>®
¦��[&	
*|rm7*�3�1&=>���¦

�*�56m7R%?�;5*m7��|&'HyD

- 39 -



Gý�,$W-m7YZ�Ïíe;&$�¦���W-

=/>?/4/�f*U�45Ð;&m7�âu;m7*

F6�"5¦�*F6�F7�F9�1�=>��&¦�*F15�
F16�R�ÑÐ��m7YZ!Ò�%&®¦�Gý+
Ó3�$+v54�W-=/>?�*������m7Y

Z*§¡*>��m7*�q$%%-
2!�ù�

��&�$*t�`!½/��=%? 
 

 

 

 
 
* 4� &1e	"*01���10 ¢��30 ¢��100 ¢�
*[&	
*|rm7º*'HyDGý?m7*%%-


2��âu;*KáÔ`m7� Ù¶m71��aÐ�O

�6m7%%-R]&?�(H)¶Hi*Áiyói�m7

YZ!Ò�%&Gý�åiyài�m7YZ!Ïí%&G

ý!½%? 
 
�?�� 
1Ì ¨û¿��´æ½Yd�
¨û¿Ò�Ïú�
9:Òæ+,-�ÁZ´æ437pp, 1991. 

2Ì [\t�æ�+
�]d.��©æ.�ç
^æ96, 51-68æ1987` 

3Ì Ishiyama, T. et al., Active blind thrusts beneath the 
Tokyo metropolitan area: Seismic hazards and 
inversion tectonics, Geophys. Res. Lett., 40, 2608-
2612, 2013. 

4Ì 
����±$�f1g'HI�.����
úþ_���$%G��LQT�d�.ë�´

�+ç	—d��]d�´IµàÊLÎÊÞ
IíÑJK­`Aæ12-15, 2010. 

5Ì Nakajima, J., Hasegawa, A.: Anomalous low-
velocity zone and linear alignment of seismicity 
along it in the subducted Pacific slab beneath 
Kanto, Japan: Reactivation of subducted fracture 
zone?, Geophysical Research Letters, Vol.33, 
pp.L16309, doi:10.1029/2006GL026773, 2006. 

6Ì Nakajima, J., Hirose, F., Hasegawa, A.: 
Seismotectonics beneath the Tokyo metropolitan 
area, Japan: Effect of slab-slab contact and overlap 
on seismicity, Journal of Geophysical Research, 
Vol.114, pp.B08309, doi:10.1029/2008JB006101, 
2009. 

7Ì Kita, S., Okada, T., Hasegawa, A., Nakajima, J., 
Matsuzawa, T.: Anomalous deepening of a seismic 
belt in the upper-plane of the double seismic zone 
in the Pacific slab beneath the Hokkaido corner: 
Possible evidence for thermal shielding caused by 
subducted forearc crust materials, Earth and 
Planetary Science Letters, Vol.290, pp.415-426, 
2010. 

8Ì Hashima, A., Becker, T.W., Freed, A.M., Sato, H., 
Okaya, D.A.: Coseismic deformation due to the 
2011 Tohoku earthquake: influence of 3-D elastic 
structure around Japan, Earth, Planets and Space, 
Vol.68, pp.DOI: 10.1186/s40623-016-0535-9, 
2016. 

9Ì Freed, A.M., Hashima, A., Becker, T.W., Okaya, 
D.A., Sato, H., Hatanaka, Y.: Resolving depth-
dependent subduction zone viscosity and afterslip 
from postseismic displacements following the 2011 
Tohoku-oki, Japan Earthquake, Earth and Planetary 
Science Letters, Vol.459, pp.279-290, 2017. 

10Ì Hirth, G., and D. L. Kohlstedt, Rheology of 
the upper mantle and the mantle wedge: A view 
from the experimentalists, in Inside the Subduction 
Factory, Geophys. Monogr. Ser., Vol. 138, edited 
by J. Eiler, pp. 83–105, AGU, Washington, D. C., 
2003 

 

- 40 -



I-1-2-2

I-1-2-2

1.

2.
2.1

Vp
Vs Vp/Vs

Vp/Vs=1.75
Vp/Vs 1.60 1.65

Vp/Vs

Vp/Vs

1 Vp/Vs 1.0 GPa
Vp/Vs

2.2

Sato et al, 2005, Arai et al.,2009

Matsubara and Obara, 2008

2
Vp/Vs

Vp/Vs
Vp/Vs

2 10 km

2.3
MeSO-net

Nakagawa et al., 2010

Vp 7.8 km/s 
Vp>7.8 km/s

30 km

40 km

3 Vp=6.5 7.5 km/s Vp/Vs=1.7 1.9

20 km

4 Vp<6.5 km/s Vp/Vs=1.7
1.9

20 km

- 41 -



30 km

3 3 km

4 3 km

2.4
(MeSO-net) 

Nakagawa et al., 2010
3 km

(dunite)
lizardite Vp Vs Christensen,

2010
5 25 %-75 %

25 %-75 %

16-18 km

16-18 km

5 3 km 25 %-
75 %

3 km P
lizardite

Vp Vp/Vs 0.05

2.5
P

P 60 km 8 km/s

6
Vp/Vs >1.9

H2O

7 Vp/Vs
Vp/Vs

1.9
Vp/Vs 1.9

45-60 km

40-
45 km

P
P

6.5-7.0 km/s 7.0-7.5 km/s
40-45 km

30km

20km

30km

40km

mmmmm

mm

20km 20km

30km

20km

30km

40km

m

mmmmm

20km 20km

- 42 -



$/�MNOx�BC{b{	U+Ài²C45:3

m`5ÕC�j¥w/>�$!ûü/��&$�¡e;

=%?e5��@ABCDEFGHIBC{b{	U* P
�F£�¸e 50 km Rï 8 km/s =RºÖ%&U�!
½/�¸e 50 kmR×'yzØII�j¥w/��&$�
¡e;=%? 
 

 
* 6� P�F£$ Vp/Vs*&�
2�k¦¸£mX*?��
E�45MNOx�Eø	U* P�F£+¸e 60 kmRÙ
Ú�Û�%&���?" Vp/Vs VT�>1.9�Q+��%&�Ü�? 
 

 
* 7� ��e;&¼w�Vp/Vs>1.9�*��Q(Ái)? 
 
3.� � �w1óx6y!	z{�
� �tl���� P�F£$õ/3�� Vp/VsRU�
�|5;&�$+é`�F£rÝ45½e;=/>? 
� ���	" ¡¥(MeSO-net) �®&	"�Ig)
(@AH�W(<�@ABCDEFGHI$%%&P/F

GHI*�×C`�Þ>PC�ßàPC���!�¡/=

/>? 
� áâCÇQ��FGHI(T¸£ 32-34 km � *
P/FGHI*	U#DIi(T���%&L*$�®

-��*FGHI(Tº*P/FGHI	U¸�*L

*�ß�e;=/>?ùtDE�Ý�$ùte���

�áâCÇQ$��e;>#Q�)yH)BæF#Q$

håH(æF/��-�ùtDE�*FGHI(TXR

01%&)yH)BæF�®�FGHI(TXº*áâ

C��$[\/��&$?�5;=%? 
� FGHI(T¸£ 16-18 km� �ùteEÇ��ù
t���âãä����%&áâCÇ#Q$Pº*á

âC*��Q+�1�å&�&*�q�æxR�&

�$+v54$W-=/>?�*áâCçh�¸£ 16-18 
km � 45	»=RMNè����/��&$��e
;=%? 
� ÷�øFGHI*Eø	U��*ài²C45yH

HD`×'yzØII�*j¥w�¸e 60 km R01/
��=%?�  
� @ABCDEFGHI*BC{b{	U��*Ài

²C45:3m`5ÕC�j¥w�¸e 40-45 kmR�
=>�:3m`5ÕC45×'yzØII�*j¥w�

¸e 50 kmR01/��&$?�5;=%? 
� aº*®¦��[&��U�����*[&	""

#m7 µ*�×C`$¼w��!��/=/>? 
 
Çø�jV

1) Sato, H., Hirata, N., Koketsu, K. Okaya, D., Abe, S., 
Kobayashi, R., Matsubara, M., Iwasaki, T., Ito, T., 
Ikawa, T., Kawanaka, T., Kasahara, K. and Harder, 
S.: Earthquake Source Fault Beneath Tokyo, 
Science, Vol.309, pp.462-464, 2005. 

2) Arai, R., Iwasaki, T., Sato, H., Abe, S. and Hirata, 
N.: Collision and subduction structure of the Izu-
Bonin arc, central Japan, revealed by 
refraction/wide-angle reflection analysis, 
Tectonophysics, Vol.475, Issue 3-4, pp.438–453, 
2009. 

3) Matsubara, M., Obara, K. and Kasahara, K.: Three-
dimensional P- and S-wave velocity structures 
beneath the Japan Islands obtained by high-density 
seismic stations by seismic tomography, 
Tectonophys., Vol.454, pp.86-103,2008. 

4) Nakagawa, S., Kato, A., Sakai, S., Nanjo, K., 
Panayotopoulos, Y., Kurashimo, E., Obara, K., 
Kasahara, K., Aketagawa, T., Kimura, H. and Hirata, 
N.: Heterogeneous Structure and Seismicity beneath 
the Tokyo Metropolitan Area, AGU Fall Meeting 
Abstracts, 2010. 

5) Christensen, N. I.: Serpentinites, Peridotites, and 
Seismology, International Geology Review, Vol.46, 
pp.795-816, 2004. 

V

V

 

- 43 -



I-1-3V f1gT
¤¥./�-./
xy��
�¦
��

 

I-1-3� D
EU�fg34F234�=hij�Tn�Z[

�����&�0
	"��
��

1. 56�£¤
2011 ¢&1	
÷�øe	"a¥�[&	
R�

	"�Z+�0�W-=/>?�;5!}�>[&	


*�6	"*"#!é�/�f*£8Ç!*-=%?=

>��[&RÝÊ�01/>0	"�����2	"Á

2Ú���%W�§�ê ¡��ÁêëVWÁÚ�¹

²ì÷*��!ÊË/���%&�$R�f*	"©!

v54�/��>W´íhghi!�¤/=%?�;5

!L$�/��6	"$0	"*01Ýg*[;`!

�v/=%?

2. 56�X�ùZ
2.1 MeSO-net[v�P\]W=4^ËZ�_� 
�Fyz{'IRª«Á¬­e;�<>���	" 

¡¥�MeSO-net��®&Õ¡ÚhH°!Â���2008¢
4
 1�á2015¢ 2
 9��01/> 2786ã*	"
�����0"���+�,-.��!��/��°y)!

ø×/=/>�* 1�?�°y)Ç/>0"������
���îRe;>�� ¡¥�W(3>��U���

��ï�R�)£U3é�e;��=%?=>�2011¢
b�*»Ð!Ê�/��&�$45�&1	
÷�øe

	"�®&GýX*´µÐ�WVÇ!��%&>�*

ð0WhH°�W&�uR%?

2.2 [`~2¡a�bc34�4d~=4^ËZ 
����|&	"* Ç�ê ¡� 1870¢ÇD:

�Ã=-�¾´*ñ_<*�����Õ¡Ú�òó�

�÷+ÊËÁÓ¬e;��=%?�½¾R�� ¢�0

1/>	"*"#Á0"���]&�� S-P´ÐÁÏZ
$*x·45v�Á0�»�01/>ôõ	"*"#Á

0"���!��%&°±!�¤/�¯Â/=/>�`

�Áô�2015�? 
1922¢ 4
 26��01/>õäåö� *	"*

XË��¤/>°±�®����e;>"#�ùtD

E���*¸e 50~60 kmg£$W-�[&��MNO
xR�&@ABCDEFGHI¸R01/>	"R]&^

_`+"��$+�4-=/>?=>�*	"����

�^e;��&ÏZ�� ¢�*#QR01/��&c

d4+��y1&
2!23�m78]&��âu;

8*	"$�_�R]&�$+�4-=/>?

�½¾R�¤/>°±��[&	
*NW5u��

O¿R01/>	"�¯Â^_R]&>��¸�L�

�!m{%&�$R�v�Á0�»�01/>ôõ	"

�9%&�>W�°y)*ø×+»¼e;=%?

2.3 234Nem�¿Ä�Ffg34�Tn 
2011 ¢&1	
÷�øe	"�����Ã	R	

"�Z*VÇ+ ¡e;=/>?U�[&	
R�ô

õW	"�Z*�0Ç+ ¡e;��rL&1	
÷

�øe	"b�x%��0W	"�Z+m{/��

=%?

�½¾R��2.1Ré�/>L*!}ú÷¡W0"�
��!Â�&�$R�&1	
÷�øe	"$f*�

*[&��|&	"�Z*�0Ç$*[;�����

�/=/>?f*���[&	
��|&	"�Z*�

0Ç��2011¢&1	
÷�øe	"�®&ø�'H
yDGýVÇR0ù���vR<&�$+�4-=/>

(Ishibe et al., 2015)?

* 1 MeSO-net Õ¡Ú!Â��é�/>0"���
*��?

- 44 -



 

=>� ¢�01/>ô* 2 �*g0	"�2004 ¢
)#I(y[Dú#D	"Á2010 ¢ûBÁ#$G	"��
���L��/=/>?2004 ¢)#I(y[Dú#D	
"*XË�L�f*GýVÇ�®��0"���*�

�*´Ð�VÇ+�v^_R/>?©
R�2010 ¢û
BÁ#$G	"*XË���vüWj[�ú�5;=w

xR/>?�;5*��45��0	"+01/>��

1Á&	"�ZVÇ*§¡�'HyDGýVÇ+|&

R]&^_`+½~e;=%+��*ô�L	³W�j

+	"�ZVÇ]&��f*�*0	"*ý0�¯

�/��&�$+?�5;=%? 
 

2.4	T03_�fg34gh�O�­i�ç	
� 0	"*,-./�f*¬­`!­�%&���100
¢g£�ÝþW� Ç�ê ¡*NR�Él�R%?

��R�ÝÊ 1000 ¢aº��>��êëVW+�e
;��-��;5!�%&�$�®���ÝÊ*	"R1

Á>òó*���	"©!��%&�$+R<=%?�

;5*êëVW!�ÕÅ�_!|%&ìõhH°ÅH

)Ç%&�$��¸�*êë	"��!��%&>�*

W�VW$/�ST�0�R%? 
2ÇÁ���01/>êë	"*êëVW���2

ÇÁ��	"Á�ZëWhH°ÅH)��`bÁ2Ç�

�	"ëW����2011�$/�ìõÇe;��=%?
 �*êëVW��0W>��3�[\y)�w*=

=R%?f�R 1600¢a¥��[&o¯f*��R0
1/>òó	"!9®$/���Ê��	"ëW�Wo

*ëWË
Ê*ëW���>�ÊË/>êëVW!h

z°ihH°Ç/��1703 ¢I	[&	"���1855 ¢
�JHä	"���Hä´Ç�01/>ôõWòó	

"�35	"* 3
£*hH°ÅH)!�¤/=/>? 
* 2 � 1703 ¢I	[&	"*hH°ÅH)*ÑR

%?´R�H�H�!çý%&$�ÕÅ��+²�»½

e;�²*ëW8!'Bæ'%&$©*®¦WëW��+

»½e;=%?f*ô* 35 *	"Lß	�ÕÅ+R<
=%?1855 ¢�JHä	"�[/����Fyz{'I
RYÂ/>ëW*N
�/����� PDF��RÍR
/��=%?�JHä	"*ëW��0R]&>��

¸��f*©��*ÍR$W-=/>? 
 

2.5	 Ìjk¸34�4dH�Z[	
� �����R��1855¢��Jn¢��#),û�H
� 7 '()*	"+01/�HäØ��0<Wòó!o
N/>�$+êëVW45v54�e;��=%?/4

/��*	"*¸e������	»� $�¦�L];

:�100 kmg£$�¦�L]-=/>? 
[&*	���@ABCDEFGHI�÷�øFGH

I+�-OxR�0V¬­W��$W���-��;5*

<=�®-�VT"Q�$9:;&�®+1Á=%?%W

�§�	"+01/>aº*	Q+tu/L0<W"

£�W&$��-=wx?	"�+��´Ç*	"*

01X
�¸e!��%&���"£��+|ýW°

+4-�W&*R%+��*®¦W�®+��!/��W

4W4�4-=wxR/>? 
� �½¾R�=uëW*ÊË���!���Ò�VT

"Q*U�!�%&$$L��	�*+ÒI�W	"

��Ð��!?�/�"£!­���§¡/�"#+

o�R];:�ëW45@5;>"£��*U�+�

vR<&4!�%=/>?Õ²�&145[��4|�

��	$9¯=%�$[&��� 	$9¯=%�R*"

£��������=/>? 
� ëW���	"+01/��l¢L��_4;>L*

��<þ�!_�>L*Wo�f*À¹`Áùr`�

	³R%?¸���	����*ëW!��/>���

 �	
®-L���|À*��+W��$+�>��

v/=/>? 
��hEOw* 3 ÒI�Ð��!Â���7��

��®&@ABCDEFGHI¸�@ABCDEFGHI$

÷�øFGHI(T�	"*m7X!��/�ÆQ�

W"£§¡!��>$�m�º�ëW*��45@5;

>|ÀQ!�vR<&�$+�4-=/>?�=-���

	"RW3�LÆQ*"£��+�vR<&�$+�4

-=/>?©
�÷�øFGHI¸*¸e 100 kmg£*
	"R��&1	
�x%�����*"£��*Æ

+-+6e3W-�ëW45@5;&�JHä	"*"

£��$©�/=wxR/>? 
 	*"£��*7������Áô�2007�R��

@ABCDEFGHI$÷�øFGHI(T� *	"

�®&"£����&��*�Ý�R"£+6e��

W&“3¯;”�* 3�+N5;&�$+cde;��=/>?
�Fyz{'IRrÖ/>ëW��R��]&�ì+ô

* 2� 1703¢I	[&	"*hH°ÅH)*Ñ? 

- 45 -



 

*X
45Hä�wZ%&Ð*òó!\{����/

��&��*��!����-�f*¦§�Í ���4

5��Ç7b��!�*Ç7b"� �qr/>b�®

-�R�òó�f;MoRLW4�>�$+�4-��*

	Q$“3¯;”+U39G/=%?�JHä	"RL“3
¯;”+ù4�]&�$+�4��<=/>? 
©
R�@ABCDEFGHI$÷�øFGHI(T�

 *	"�®&"£��&��®-L´µ¶·&�R

0<3W-��JHä	"+HäR*òó+#0R]&

U�$�VW&�$+�4-=/>?�*�$45�@ABC

DEFGHI$÷�øFGHI(T*	"*^_`�

��$?�5;=%? 
� “3¯;”*U�! 3ÒI�Ð��45�v%&>���
�>��®-��W 3 ÒI�Ð��!���f;�®&
"£§¡!rÖ/=/>?* 4 ��	
·1��*¸
e 50 km�@ABCDEFGHI¸�!¨�/>"£��*
§¡��!½/��=%?&���ï�*M4�¶`

�âãWo´µ¶·&�R"£+0<�*�9/�f

*%$1/*�7?ß®-�/R"£+f;Mo0<3

W���5u�Hä�òó+Ë�/>�$o¯"£��

*“3¯;”+�vR<��&$?�5;=%?%W�§�
�JHä	"* 	R*"£����@ABCDEFG

HI¸*	"R]��L�vR<&�$�4��<=/>? 
� aº*Õ²45��e;&�JHä	"*"#©!

=$�>L*!* 5�½/=%?�  
	U¸	"������7���* P-S´Ð�W(

����e;>¸e45%��R]-�¸�*+ÒI�

Ð��!?�/>ÆQ"£§¡�®;:���	"R

W3�L�	R*|ÀQ+�vR<&�$45�f*^

_`���$?�5;=%? 
� ÷�øFGHI¸*¸�	"������ÆQ"£

§¡�®&$�&1	
�x%�����*"£��

*Æ+-+6e3W-��	R*"£��$Ë�W��$

45�f*^_`L��$?�5;=%? 
� @ABCDEFGHI$÷�øFGHI(T*	"��

���� ¢*	"*"£���´µ¶·&�RÎ

0$W-��JHä	"+HäR*òó+#0R]&

U�$�VW&�$45�f*^_`+��$?�5;=

%? 
� �&^_`$/���@ABCDEFGHI¸�]&��

@ABCDEFGHIºX*	"R]-�1855 ¢�JH
ä	"*"#��*�u;4R]�>$?�5;=%? 
 
2.6 3ë~3lmnNemT034�=hof	 	
®âÉâÊ8G��L
ãäåä'���+.

/��ßYÇ�u�ø 8KZÏ
./T��+.K

�¥¦'wCOS)%�Q@U�$�O4%�8

ïc'Ù%ó�²��+./� 1923 "
-T�+
./� 1703 "õB�+./'Ò%ó�h
xy:

* 5� �JHä	"*"#©?�e;>^_`$
/��@ABCDEFGHI¸]&��@ABCDEF

GHI*ºX$?�5;=%? 

`*a���"

���������"

�����"

�

�

�

�

kscV

No.9 

(a) 1999" 9� 13d
./
Ëáò 76 kmÌU�

ú 3V ®âÉâÊ8G��L� ��G��L^_I�

./'��/#�Ï(a)��W �C./
/#�Ï
(b) (¤@�3, 2007'�`ÌUM�a¬=óbOÈ@U 

(b) 1855"W �C./U�

�¬=ó��

/#� /#�

û
�
9�

* 4� ��W+ÒI�Ð���W(3§¡"£*
©Ñ?"#*¸e 50 km�@ABCDEFGHI¸��
M=7.0���=50 MPa� !��/��=%? 

/#�

- 46 -



 

lÜ_Ä;O�c@�)R'�&�O¡�È4A

QÒ�²���aÕQ�æT�)U�GHIJKL

£z'EdeFT�(ó)¨2_�Á
ùú$%�

1293Ë^«õÌ"f�-./4�+./TÃ�¼ç
;4£gòóQ�)ËShimazaki et al., 2011ÌU�GH
IJKLTS�.��.ë�cOùú�8ï9:ù

ú'�*�§
�+./
hiOù½Q�)U 
j�eFT��ï:ùú$%�õB�+./'�

�¨2
º©Ük�.Ä
lÂ*4�%$'O*

Q�)ËMuragishi, 2016ÌU)ôvp&pzST�.
��.ë�cOùúO�²��§
./'��¨2

_�Á�øÕ%ó�l¿Oxj�Q�)UV  
Q)�_�v�+8Î
X
mixnF¼$%��

15 �d
l¿_�Á4xjòó�?ó�TU 1498
Ë�³oÌ"+8./'��S
�øÕ%ó�=Q

�)Ë���3�2007ÌU�$�+8./'�*�p
eF+A'-¨24q�r����øÕ'¬²?

��ò%'8ï9:
æ23$%�?óQT� 1498
Ë�³oÌ"+8./
s �òó�=) 1495 "
Ë�³]"N�&%dÌ
./4�+./TÃ*�

?ó'��¨2_�ÁTÃ�¼ç;4ÈtòóQ

�)Ë�H�2012ÌU 
1293Ë^«õÌ"f�-./�1495Ë�³]Ì"


./4�S'�+./TÃÒ)¼¢�ßYÇ�u

�ø 8KZÏ
�+./
xy:l� 202"Ë1293
"�1495"Ì�208"Ë1495"�1703"õB�+.
/Ì�220 "Ë1703 "�1923 "-T�+./Ì�O
*�?óQTøÕ%ó�²) 200 "�500 "'�½
��h
xy:l
Ö%·=4¥ò¬O*Q@U�

e�ò%O�234�bT@U 
 

3. �FM 
& MeSO-net Õ¡Ú!Â� 2008 ¢ 4 
 1 �á2015
¢ 2 
 9 �* 2786 ã*	"���� MeSO-net Õ¡
Ú�W(30"���*�°y)!ø×/=/>? 
& v�Á0�»*ôõ	"����Õ²/�1922¢ 4

 26 ��01/>õäåö� *	"�@ABCDE
FGHI¸R01/>	"R]&^_`+"��$+�

4-=/>? 
& 2011 ¢&1	
÷�øe	"�*[&	
��
|&	"�Z*�0Ç��ß	"�®&ø�'HyD

GýVÇR0ù���vR<&�$+�4-=/>? 
& 1600¢a¥��[&o¯f*��R01/>òó
	"$/��1703¢I	[&	"���1855¢�JHä
	"���Hä´Ç�01/>ôõWòó	"�35 	"
* 3
£*hH°ÅH)!�¤/=/>?�JHä	"
��������� PDF��R*ÍR$W-=/>? 
& 1855 ¢*�JHä	"*"#©!"£��*U
�!+ÒI�Ð���L$(3"£§¡45Õ²/�@

ABCDEFGHI¸]&��f*ºXR01/>^_

`+"��$+�4-=/>? 
& 	�Á	P��45�1293 ¢�1495 ¢*	"+$L
�[&	"R]�>^_`+cde;=/>?�;5+

�/|;:�1923¢�1703¢L}�&$�[&	"�M
N 200¢Þ��'�/301%&�$�W-=%? 

 
Çø�j 
1Ì�����,����H¬���/µy�_�v
�+8Z	
Î
Xmi'j%ó�¨2ËuÌà

ÚÊL_�Á�̈ 2¦������Vol.24�pp.77-
83�2007. 

2Ì�9&L�Ãû¤�./ï:23´þvÃû�¤
�w./�x1ï:¡�ÈÚ�Ï�8ï./�

Vol.26�pp.86�2011. 
3Ì Ishibe, T., K. Satake, S. Sakai, K. Shimazaki, H. 

Tsuruoka, Y. Yokota, S. Nakagawa, and N. Hirata, 
Correlation between Coulomb stress imparted by the 
2011 Tohoku-Oki earthquake and seismicity rate 
change in Kanto, Japan, Geophys. J. Int., 201, pp.112-
134, doi:10.1093/gji/ggv001, 2015. 

4Ì�=>?�
�p��@AB�����¤,-.�
�������ö��+.K'H²�97×®U

ð'xy�)./
ùú
)R
�"
./¡

�È
	A�T�� 1922 "dyÐ�I�
./
Ä
­zceÚ� 8ï./� 30� pp.109-127�
2015. 

5Ì�H¬��Î
Xmi2Á
¨2_�Á��³]
"./�¨2
æÕÖ��+
��	Ò�+8ï

���Vol.10�pp.102-124�2012. 
6ÌMuragishiæJ. , Inflow of sand caused by the 1703 

Genroku Kanto tsunami as described in historical 
documents, Geographical Reports of Tokyo 
Metropolitan University, 51, pp.77-82. 2016. 

7Ì¤@E��{�|��
�p��ï�}X�Î

X~4�F��L�b=p��+.�
EXõE

Î����ó/��hó'ª«¬ 1855"W �
C./
/Ðáò
�s�8ï./�Vol.22, 
pp.101-107�2007. 

8Ì¤@E��{�|��<:Y+�3Xõ Q��O
ø¬�)²9cYÉ�Ê�µ°'���/©Õ

Ö�ÒG��L^_¹-./
���/©­®

Òd�./¦�c�A� Vol.15�No.7�pp.7_230-
7_241�2015. 

9ÌShimazaki, K., H. Y. Kim, T. Chiba, and K. Satake, 
Geological Evidence of Recurrent Great Kanto 
Earthquakes at the Miura Peninsula, Japan. J. 
Geophys. Res.,116, B12408, 
doi:10.1029/2011JB008639, 2011. 

 

- 47 -



I-1-4 f1g
�§
./¨©'ª«¬./¨©­®¯°
±²

I-1-4 D
E�io�34pqNrst34pquvwx�yz

b(� <� �&�0
	"��
��

1. ��	Ì_
���R��ÝÊ�01/>	"�Z45¦p*

	"�Z!§¡%&Ä�	"
�°±!0îew>

�>W	"�Z§¡°±!pq%&�$R%?f*>

�����*ÝÊ*	"�Z�Î¯Ç/>´µÐ�

�"��_4�")£W	"�Z§¡[i)B-.

*R0!��=%?=>f;5*[i)B-.!RSÁ

Õ*%&>�*WÂ!�¤/�	"�Z§¡*rÝ!

����	"�Z§¡°±*+¾`!Õ*/=%?

2. ��	R�;`
2.1� � ��t:��f|e����}GH��	tp
~V���z�

Collaboraory of the Study for Earthquake 
Predictability (CSEP) ��2006¢[+B�Á�B@,i,
[RÃ=�>	"§¡^_`!�&
¤�¿�Fyz

{'IR]-�	"01§¡W-ghi*ø×$f*`

_*2º!«�$/��=%?���������*F

yz{'I� 2008¢®-�./�CSEP�®-R0e;>
H@I${[!/Â/�	"01§¡Õ*rÝ!rÖ

/��=%?��R��	"��
�ç)IðD°H!

º<�1 ��3 Ô
�1 ¢�3 ¢*ç)I'()$ AllJapan,
Mainland, Kanto*ç)I#Q!�0/�	"�Z§¡
ghi*RS!����=%?

* 1  CSEP*�Zq1? 

CSEP R��	"*01�2[HDÝgR]&$?��
§¡Ú$ ¡Ú45��e;&s£

�
�

�
��� �� ep

!
)( 345§¡�65 ¡7� � � � 8�397

!��/��*Ú+0<�Moghi*§¡`_�Ø@

,H#D)�+"�$/�RS/=%?r����(1)�
*9Ñ!$-�

!loglog)(log)( �������� ����� pL
� �

… (2) 

(2)��®-	"�Z§¡ghi*RS+��;=%?

2.2� � "��Ô6Z[H ö opy�V�Ô
��* CSEP �����* 2 �]&[&*ç)I#

Q!¹�/�RSÁÕ*!rÖ/��=%?å�
2

��0.05:x 0.05:*ðiR�¸e
2�� 100 km =
R* 17$/�§¡/��=%?�=-�2ÒI§¡$W
���=%?

* 2  CSEP����|&[&ç)I#Q? 

[&#Q��÷�øFGHIo¯@ABCDEFGHI

+MNOxR�&>��	"�Z+¬­R]-�	"

�Z§¡ghi��2ÒIR�W3�3ÒIR*R0!
rÖ/=/>?��$/��¸e
2L 5 kmÞ*7!ø
×/��Î;�Wç)I#Q$/=/>?

2.3� ��Z	��d5)>	�B��
� 	"�Z§¡ghi�çý%&	"�°y)���

������!�åH%&�°y)�¬Ñ]-�<®=

©IÇ"#�°y)���¢
£¤��
+ø×/>

�°y) 1)�>Ú�°y) 2)* 3 �����ÕÒ_ý(=
ëDFBHIè)#),û�H�)*´ÐVÇ*��!r
Ö/=/>?W��>Ú�°y)������¸e+

very shallow�shallow�deep * 3 ß�*NR]&>�
	"*¸eÞ*ÕÒ_ý�������!rÖ/�

�=wx?W��ÕÒ_ý������Maximum 
curvature± (Wiemer and Wyss, 20003)) !YÂ/��

Kanto

- 48 -



�=/>?* 3�f;×;*�°y)*ÕÒ_ý��� 

 
* 3  <®=	"�°y)�JMA����¢
£¤��
+
ø×/>	"�°y)�NIED��>Ú�°y)�UTSU�*ëD
FBHIè)#),û�H�?"#*¸e��0 45 100� km?
?4�ëDFBHIè)#),û�H��â4�´Ð!½/=

%? 
 
�½/=/>? 
<®=©IÇ"#�°y)��1997¢ 10
a¥�

#),û�H� 2 a�+l�$;��&�$+�4-=
%/�>Ú�°y)� 6 aºR];:$;��&�$+
�4-=%? 
V

2.4� ��t:���4o�
� 	"�Z§¡ghi��Relative Intensity ghi 
(RI ghi)$@7�´µÐ ETAS ghi*n���
��R0!��=/>? 
(1) 3D RIghi 
� RI ghi��|&Ø(+H°��
A»Ð�b Ú�

A��#),û�H���BÇDC* 4 �+]-=%?

A»Ð������2.3 R��/>ÕÒ_ý*´Ð
VÇL?�%&t�+]-=%? 
(2) @7�´µÐ ETASghi* 3ÒIÇ 
� DÒIµÐ*@7�´µÐ ETAS ghi��EF*
´ì t $�º(x,y,z)R*	"�Z£+�ÝÊ*	"0
1*Gê Ht*[Ñ$/�� 

� 3H7�

*	��Ie;=%?�(x,y,z)��T´	"�Z£
(background seismicity) � K(x,y,z) � ½ " 1 J `
�aftershock productivity�$9:;��;5+�º*[
Ñ$?��Ã��#QRU�VW&	"�Z£*U

�!� Ç/=%?f*ºR[&��*�r*	"

�Z£®¯¦p*	"�Z§¡���&1	
÷�

øe	"�®��ý0e;>�Z£+K�e;�� 

� �L� 
*	�&1e	"*01´ì tM9 !z¨$%&05Á

>Ú8*�Ð[ÑR�Ie;=%?��R�[&��

*�º�x,y,z���|&&1e"45*<=£ KM9

�x,y,z�*	Q`!ß�/�� Ç/=/>? 
V

2.5 �!���}RS�
� 3D-RI ghi�����Ø(+H°*Î¯Ç!«�$
/�¬Ñ($D���>�����*#),û�H�$


A»Ð*)Bæ�ñHû!rÖ/=/>?3Ô
ç)I'(
)������2009 ¢ 11 
45 21 ($D��1 ¢ç)
I'()������18 ($D�!rÖ/=/>? 
�

�
* 4  3 Ô
ç)I'()X¼($D���|&
ARÃ¢$

A��#),û�H�*�Å��$ ¡	"*"Ý*?�

�/@*Î0Ú$W&Ø(+H°!.*�R½%? 
 
Ø(+H°*Î¯Ú��µÐ©	��ghi!W-$

/�	" 1ã]>-o*g£9Ñs£+U3W&4$�
¦��/@!Â��é�/=/>?Î¯WØ(+H°��

- 49 -



($D�Þ�%%�V�&�$+�4-=/>+�&1	

"�*($D�������
A»Ð*RÃ�&1	

"��%&$®�($D�+�3W-=/>? 
�

2.6 �ñ���}RS�
� ©���§¡rÝL}=;=%+�3 Ô
ç)I'(
)�®¯ 1¢ç)I'()�����3D-RIghi�®&
�b§¡Õ*rÝ!��=/>?ghiØ(+H°��


A»Ð!»Ð´*1998¢ 1
 1�45 2011¢ 1

1 ��2011 ¢&1	
÷�øe	"*b��»Ð²*
1998¢ 1
 1�45§¡»Ð*b��2011¢&1	

÷�øe	"*b$���»Ð©*2012¢ 1
 1�
45§¡»Ð*b��2011 ¢&1	
÷�øe	"
*��* 3 ¶H)��BÇDC��7.5 km�10 km�20 
km�50 km * 4 ¶H)���#),û�H�� 2.5 a
º�bÚ������0.9!MÂ/�rÝ!��=/>?
RS��CSEP*ç)I! 3ÒIÇ�9Gew���=
/>?* 5� 2012¢ 8
45 11
*($D�* Sç)
I*��!½/=%? 

�

* 5  3D-RI ghi��|& 3 Ô
X 6 �§¡rÝ* S ç
)I*Õ*��?ñ��� 95%À¹ßÐ!½/��*ßÐ*
��ò+];:ç)I�Ø)/>$%&?Ài�ç)I�Ø)

/>�$�ói�Ø)R<W4�>�$!½/=%? 
�

=>�Ãç)I*Ø)'! 3 Ô
ç)I'()�» 1 � 1
¢ç)I'()����» 2 �½/=%? 
 
 

» 1  3 Ô
§¡rÝ��|&Ãghi*Ãç)I*Ø)' 
H Ô
§¡� NO

PQRP�

SO

PQRP�

TO

PQRP�

UO

PQRP�

HVO

WXYZRQ9�

9[\]� 9^\^� ^H\_� 9]]�

HVO

WXYZRQ`�

^a\9� ^a\9� [b\b� 9]]�

HVO

WXYZRQH�

`H\^� 9]]� [^\_� 9]]�

cdefghPRi� []\]� O� O� O�

�

» 2  1¢§¡rÝ��|&Ãghi*Ãç)I*Ø)'�
9 ¢§¡� NO

PQRP�

SO

PQRP�

TO

PQRP�

UO

PQRP�

HVO

WXYZRQ9�

j]\]� j]\]� _]\]� 9]]�

HVO

WXYZRQ`�

j]\]� ^^\]� a^\]� 9]]�

HVO

WXYZRQH�

HH\H� 9]]� bH\H� 9]]�

cdefghPRi� `]\]� O� O� O�

�

�b§¡Õ*rÝ*��45��BÇDC��7.5 
km
A»Ð�»Ð²+Å)I$W&�$+�4-=/>? 
 
2.7 M6�(	��t:���4o	�È 
� I-1-3 �®-ëDØIie;>ÝÊ�01/>	"*
�>W´íhghi!]-OxR�	"�Z§¡g

hi*TU!��=/>?�>W´íh!}ú	"�

°y)45�* 6 �½e;&[&*ÕÒ_ý*´ÐV
Ç45�ó�®-L0<�#),û�H�*	"!
A

hH°$/��M6 aº*§¡rÝ! 5 �rÖ/=/>?
f*��!* 7�½/=%? 

 
* 6  [&	Q*ëDFBHIè)#),û�H�*´ÐVÇ?
à*��e;>ëDFBHIè)#),û�H��ó*¹�/>

ëDFBHIè)#),û�H�? 

- 50 -



* 7 *��45��BÇDC��b§¡Õ*rÝ$
ßÁ 7.5 kmRÎ¯$W&�$+�4-=/>?=>�
A
RÃ¢������1923¢*0�[&	"01b�
�������/@Ú�)çæFq*VÇ+�5;=

%+�f*)çæF*^�Mx*�/R]-=%*R�

I-1-3 �®&�>W´íh!]-Oú�$�®-��/�
§¡+^_R]&�$L�4-=%? 
�

 
* 7  RI ghi*µÐ§¡�9%&��/@�IG�?â4
�
AhH°*Ã=-*¢�?4� IG !½/=%?
Ah
H°��* 6 ��|&ëDFBHIè)#),û�H�aº*
	"!YÂ/=/>? 
�

2.8� 
;��~
�4oj	������
kÙ*ghi$/��RI ghi*�BÇDC*VW

&ghi*�IABæ�Ç!Õ²/=/>?�BÇDC$

/� 15 km $ 30 km*n�*ghi*XË���lk�
x·%&$�30 km®-L 15 km*M¦+®-0<W��/
@Ú!]-=%?W���BÇDC*6e� 15 km *g
hi����/@Ú�0<�+�	"01Ñ*»¼Ú 

 

 
* 8  mTghi�®¯�IABæ�ghi*	"Ñ»¼Ú
#æF?�+ RI15KghiR��+ RI15K $ 30K*�IA
Bæ�ghi? 
 

*Î6Ú��30 km*ghi®-L0<3W-=%?f�R�
30 kmghi*»¼Ú+Î6$W���&#Q4�»¼
Ú#æFø×´����
AhH°+�BÇDCa¸

�W4�>ði*»¼Ú!f*== 15 km*ghi�º
<é�&�$�®-�lk* 15 km*ghi®-Le5��
�/@Ú!"�&�$+R<=/>?��/@Ú*r�

*2º��1.559 45 1.615 R/>?=>�RI15K lk�
®¯ RI15K $ RI30K *�IABæ�ghi*»¼Ú#æ
F!* 8 �½/=%?�*GÂ$/��F£��� Q �
������»¼Ú!�n&�$+R<&#Q+�4;

:�ß	�ghi*Ø@,H#D)!2ºew&�$+

8­��^_R]&�$L�4-=/>? 
�

3.� �w� �
f1g
¤¥./ËßYÇ�u�ø 4£�Ì
.

/xy±ñO 3 Xõc'­®@�¯°����3D-
RI ¡¢O¸x�Q�)UQ)�3Xõ­® ¡¢
'��­®O²9�c'ÕÖ@�K°O�£��

3D-RI ¡¢
­®5�O�²��"
f1g
.
/O­®@�
'e�)5Zá�ÈOÓs�Q�

)UQ)�-./ËßYÇ�u�ø 6£�ÌO­®
@�K°��� RI  ¡¢'���Xõ1:T
5
Zá�È
Ós��¬µ
 RI  ¡¢O÷ä¢(�
�?�'�Ò�­®
¾0#F4úó�?�O�

%$'�Q�)U� $à%S�NFe������

7.5 kmO��
4�¬���ð:�����¤¥.
/�+Z.K ��¢ze
ð:�-./'·²�

�¡�ÈOò$
ºó�òIÙÚ@�?�T5®

��ßÊÏ
��4Å%ó�?�4($*Q�)U

ò%'�åà�É¯ø ¡¢Üä1: ETAS ¡¢
O$
23S�bTÃ�?�4aÕQ@U 
 
�?���

1) ��4©ÁÛõdöÁ[&&E	U�Z ¡��)

iHF: [&Á&E	Q	" ¡¥�®&"#*´µ
Ð��$�k������yU����[&Á&E	

Q��|&	"�Z�[%&��� ¡×�*=$�

�f*o�y, ��¢
£¤��
��VW, X239Y, 
pp.1-71, 2003. 

2) >Úd�: 12. 1885¢á1925¢*��*	"�Zy
M6aº*	"�®¯òó	"*���y, 	"��

��, Vol.54, pp.253-308, 1979. 

3) Wiemer, S. and Wyss, M.: Minimum Magnitude of 
Completeness in Earthquake Catalogs: 
Examples from Alaska, the Western United States, 
and Japan, Bull. Seismol. Soc. Am., Vol.90, No.4, 
pp.859–869, 2000.

- 51 -



I-2-1 ./©�./³´
-uvµ¶�·°
¸x

I-2-1� ��:���++	§��ò���|	�È

pqr�&�0
	"��
��

1. ��	Ì_
g0	"01´*�Ø*��ìs´òó§¡*

)£2º��GÙ�WòóRS*ô�tÙ9G�n

Ò�ó��Wo�0<Wu�+»¼e;=% 1�?	Â

$��ì*�Øghi��	"�èæI�H'R ¡e

;>	"Z!çý/�0�kÑÚ��!%&�$Rò

ó§¡!�¦�$�¦�óòó*��°±!��R0

/=%?

2. 9 	��
2.1 ��qY����	7P	RT�	](
���R��¬­W»7	Â*º��
�	W�

�ì+Ñ�3qr/��=%?�*>������	

"*���¬­4�0�kWòó+1Á&^_`+

]&�$+ÌÍe;��=%?	"òó!��%&>�

���z�-¦&òó!Ò&�$R�����	"´*

���*	s!�b�RS%&°±!")£Á"�

�_Ç%&�$+�|&W°�$/�?�5;��=%?

	"òóRS�[�&£¤*")£Á"��_Ç

!*&ºR��ëDC�H°*®¦W)HØHëDC�H

°!Â�>0�kÑÚ��*�Â+?�5;=%?�

b�¨�e;>����	"*	"Z�����	

"R ¡e;>	"Z!��ØµÐ��!Â���

��º���/>���*�Øghi�çý/�O

�*��ì*	"G���!�������	"�

®&���*òó!RS%&�$��W+&45R%?

op*òóRS°±$�VW-�0�kÑÚ��!Â

�&�$R�X
Þ�0<3VÇ%&»7	Â��*

<=���ìÞ*U`!?�/�òó!��/��;

!v$�v$�²Nºn��ØOw*òó!RS%&

�$R�")£ÇÁ"��_Ç!ë×/=%?

w
WÂ*º�]&»7	ÂR*	"ZÛ^��

Ã
��ì*	"òó!c<z�%â�W�j*©

�$?�5;��=%?��ì*x|ÖZÑ� 1á10 
Hz �]-�10 m *hHú*ye$ 100 m/s *hHú*
wxmé`�F£!«�»7	ÂR���*ÖZÑ

*	"Z×�+Ñî�LÛ^%&�$+]&>�R%?

�*Ýg��ÄWS��`!«�	Â*�Z
g�

!�3�$R��R<=%+�Û^*£Ë��	Â*

Ã7*z��q�0<3Ôq%&>��	Â7*z�

�q!l�W)£RghiÇ/�4���*){W�

�ghi!��R<&ÑÚ��°±!Â���Z


g�!�3t�+]-=%?

ÎÏ��	Âw
�+¬­ÁY|%&�O¿ìõ	

Â*�!Â��$°�¸* 3ÒI	Â��ghi!�
¤/=/>?�*	Â��ghi��	ÂhH°*}

��®-�r�*	Â*�q�ÄWU`!~O��

r���%&L*R�]-=wx?/4/�	»	��

7(T+<=%&ù
�W	"Z*Û^!op�W

�)£RRS%&�$�^_R%?	"òóRS$�

¦«�45%&$�op*	Â��ghi$x·/��

4�){4�")£WghiR]&$?�5;=%?

z��q!l�W)£RghiÇ/>	Â��g

hi�9/�3 ÒIS��|���±!¯Â/��Z

g�!�<�	Â�®��Û^e;>	»XR*	

"Z!��/=%?$°�¸ 10 � 10 km*#QR�
��ì*x|ÖZÑ 1á10 Hz *�Q*	"Z*Ñ
Ú��!�¦>����	Âghi�ST��4��

�!Y¦t�+]-=%?r��º�* 3 ÒI	Â�
�ghi*Î�£��1330 �Î�£$�¦g0WL*

* 1.1� �¤e;> 3ÒI	Â��ghi*©�?	Â
�+745�×?	»���ì�*�Øghi?

- 52 -



$W-=/>�* 1.1���?�ëDC�H°[\*Fyz
{'IRR0e;��&�TÎ7ô* 3 ÒIS��|
�����ëH�!Â�&�$R��*g0WÎ�£!

«�	Â��ghi�9/�S��*�Z
g�!

Ï���3�$+R<=/>?�*���"��_Á")

£RÛ^e;>	"Z!RS%&�$LR<=/>?�

*�kÁ)£Á��_R*	"ZÛ^����TÏ

*×�R]-�0�kÑÚ��*×�!»�%&�¿

���
�*)H�DÅi�* 2015¢£*Î;�?
��:;=/>? 
�þ����e;>	»X*	"Z!Â����

ì*�;!��/=%?$°�¸*ï 33 t�*�ì
©�©��9/�	­µÐ���)ç.÷*hH°B

HH)!Y����ghi!�¤/=/>?�*��g

hi!Y�>S��	"G���!�¦�$R�Ã�

ì*�;!RS/=/>?�¨����	"�9%&�

º�*
±RRS/>$°�¸*�Ø*	"´*�

;!* 1.2�½/=%? 
R0�*tË	"���GH°� Integrated Earth-

quake Simulator, IES����Ø!�×%&	Â��4
5�ì�ÁÃ
��ì=R*ÑÚ��!��=%?

IES R�	­���)ç.��JhH°!/Â/��
Øghi!ÎZ�¤/=%? 
ßÁ��
�ÁX²Á"eR]��L�r�*��ì

*U`��	R]&�$!?�;:�ÎZ�¤e;&

ghi��Éù�`+�-=%?IES *rÂ`*2º
*>���Éù�`�9G/>G�*��e!ù'�

�RS%&�$!�N=%? 
gDç�iy±R��0W��,�+t�$W&>

����,�!0^���%&
±!R0/=/> 2)?

�;�¨��$9:;��Ñ*Ø(+H°�®&ghi

!Y��ù'RS!��=%?G�*»¼Ú÷+©

�%&®¦W¯àWù'�£[Ñ!��?q%&�$

R��W�ghi*ÑÚ��Rù'�G�RS+^

_$W-=/>? 
R0/>
±!��?	ß��ì�Ñï 7400��*

	"G����GH�JD�¯Â/=/>?©�¾>- 3
ã*Ø(+H°�®&ghiRLgDç�iy±�©�

¾>- 5000ã*Ø(+H°�45@5;&Ã�ì*��
ù'!�1��R<&�$!½/=/> 3�? 
ÎZ�¤/>��ghi*)£�®¯R0/>G

�RS°±*Õ**©�$/���;5!¯Â/>r

òó	Q*	"G����GH�JD!��=/>?�

w��Î�w÷R ¢Æ3�Âe;��&�ìòó«

�Ñ�: 2)�W(3òóRS°±Lß	Q�¯Â/�Ã

°±*��!x·/=/>? 
9®#Q��&1	
÷�øe	"�®-���

��ôõWòó+�5;>0`Ø2¶	ßR��ì

òó��$»7	Â�� 3)+ÃÒ*ï 1.7 km�
*
ßQR%?�ì*�ºÁ@ÑÁX²���	*hH°

45@=/>+��¤¢Ç��+ç°R<W4�>>

���µ�a 5 �(1947á2006 ¢�¿�	­� <)
*«¡45Ã�ì*¢Ç!��/=/>?JMA 2¶R
 ¡e;>�"���NS×��!w
�WÂ�c<¢
/ 4)��;!Ã�ì�º*WÂçý$/� 1 ÒIS�
���45»7�F£´ìê!����;!�ìgh

i�*çý$/=/>? 
òóß��DÜáOÜ�$G�Ú$*9G[;�É

vüR%+�Ã£*rÝ���¤[BD)�W(<Î

07ÐV�5+ 1/50�1/30�1/20 !¥Ý%&ù'!D
Ü�0�kDÜ�OÜ�j¾%&$/=/>?��e;

>òó'!* 1.3�½/=%?Ã°±$L��`���
ròó+ôõWßQ*òó'!"3��%&®¦W¦

2+ùúR<�¯Â`+½~e;=%?��9®#Q

¸*òó'!òó�Ñ�é�/>��!ròó�Ñ

$�w�» 1.1 �½/=%?ròó+Ý0RSe;�

* 1.2� $°�¸*ï 33t�*�ì*�¨����	
"´*�;*	õ?1330 �Î�£*+ÒIS��	
ÂÛ^|������®-@5;>"��_	"Z!

Â��©�©�*S����G���!�¦�$R�

	Â��*<=$Ã�ì*`P!ûü/>¬­W	"

´*�;!¨�?����?�� 1���? 

ëQ� §��ëQ� ôQ�RqY��

* 1.3� ��e;>òó'$ròó��?��*IES��*
òó«��W(3���? 

- 53 -



�=%+�f*£Ë�� IES *
+6e����W-
=/> 5)?��ghi*¹��RScÎ*¹��çý

	"Z*)£�f;×;�TU*½	�]&L**�

�;5*ròó	Q�¯Â����IES !/Â/>	
"òóRS£¤*rÂ`!l��½%$?�5;=

%? 
 
2.2 MeSO-net	4�5�`�|	���
	"01´*��ìs´òó�����ì*G

���!m/���;&>��f*)£�çý$W&

	"Z!o;�|�ù���R<&4�Ôq/=%?

f�R�½¾R��[&	
�"�£R¹ºe;>

MeSO-net �®-@5;> ¡��45�e5��£*
"����* 100 thHú*��ì�9%&çý	
"Z!��%& “	"ZI+HzD)” £¤*"£Ç
!*-=%? 
ÎÏ���W	" ¡¥!�4/��lasso �'B¦

D)$��> ¡hH°*N!/Â/>hH°§Z8

	"ZI+HzD)°±*R0!��=/> 6)?�;5

*°±� 10 Ùg£®->��»R�x·�|&R]
&L**�®-¨��»*	"Z*XË�®����

�+@5;=wxR/>? 
f�R��>�	"�+©>%%<�Z
g�!ì

­�ª«¬­$/���ß´� ¡��+� ��

�v^_W	"Z!��%&���GH�JD/hH°

®§Z8I+HzD)°±!R0/=/> 7)?Êw��

���Z
g�!�3��t�$W&�	"�F£�

7y$��>	����[%&Ø(+H°$�"#�º

�0"´ì$��>"#�[%&Ø(+H°!¯ÒV

Ñ$/�f;5*��ù'�£[Ñ������! ¡

���W(<ÅI-­�R��/=%?�*$<�#i

ë@\°gDç�iy±�MCMC ±�*©
R]&GF
B�èégDç�iy±�REMC ± 8��!Â���Ø(+

H°*����45ñDFBD)!��=%?REMC±
���±`*]&ù'������L&'�WñDF

BD)+^_W°±R]&�$+Ò5;��=%? 
REMC ±!Â�>	"ZI+HzD)*|&`!Õ

*%&>�ÑÚrÝ!��=/>?=u�a*D��

	���!��/�1×/>²¤ ¡���9/��

REMC ±$©º�W MCMC ±R]&+Iy2B)±!
¯Â/�Ø(+H°*�Å��!x·/=/>�* 2.1�?
�*$<���%&¯ÒØ(+H°! P �F£�S �F
£* 2 
£$/�"#�a*Ú�x�/=/>?* 2.1
R�Ø(+H°Ñ+�W�XË�*N|&W)Bæ��

��®-��>����!�w�»½/�]-=%?*

2.1 45��D��	���!��/>l³W�¾¹
�����L����+�±�R]&�$�+Iy2B)

±R�ù
��ñÛ�R´=;>#Q��Ø(+H°�

Å+Ê«/��&*�9/�REMC ±R�a*Ø(+
H°��!¦=3�Å/��&�$+�4-=%? 
e5��[&	
*	���! ¤��»�/>+

7µD��*å�×7���* 2.2�!Â�>XË*
ÑÚrÝ!���REMC ±�®&	"ZI+HzD)
+|&R]&�$!ùú/=/>?=>�FGHI*MN

ON!?�/>��W+ÒI	���R1×/>²

¤hH°�9/��* 2.2 *å�×7��!Â��
REMC ±R	"ZI+HzD)!��>$�m���ì
*G����0�$?�5;&Ö^*0<W�ë�*

����©ÒI*å�×7��Rl�R]&�$!ù

ú/=/>? 

V

V Ò�r�� 2014¢ 9
 16����·��R0
1/> Mw 5.5*	"´� MeSO-netR@5;> ¡
���9/��REMC±*W(3	"ZI+HzD)

* 2.1� Ø(+H°*����?.òÁñò+f;×;
REMC ±�+Iy2B)±�®&�Å���ñ�5+�
Å*Ï»Ú���+a*Ú?�¶�)Bæ����®-

��>����*Ú? 

» 1.1� ��9®	Q¸*òó�ì�Ñ(O 4178�)? 

� �TV emV -uvemV qmV

õ�äV 
��V V ���V V ���V V

wC�ÜV 
	
V V , V 	��V V

5wCV �
�V V ��V V �
V V

* 2.2� [&	
*	���! ¤/>å�×7�*

- 54 -



!rÖ/=/>?I+HzD)*¯ÂÑ$/��	ÂÛ

^'+0<3 1923¢[&	"´�L0<Wòó+�
^e;��& 9)&��1&�Á	
·1��* 12 km
�
!9®	Q$/=/>?[&	
*	���!*

2.2*®¦���/�	"�*¹º
� 10)!��/>

MeSO-net�F£��� REMC±!¯Â/�5á10
Ù*�»�*	"ZI+HzD)!��=/>?�*�

»���¹²745×&[&��RU���/�4�

"7�¤ì*x|�»�9G%&>�����_!

«�[&	
����U�0�R%?* 2.3�	"
ZI+HzD)��!½/=%+� ¡Ú$��Ú+®

�©�!½/��=%?®-¨�»*	"ZI+HzD

)!��>$�m��®f 3Ù®->�»* ¡��!
��%&�$�×·/=/>? 
=>���ì*	"Z�9%&G�*¸~�WR

S�F£G�)¹'Ii!Â��RS%&�$+R<=

%?* 2.4 � 1á10 Ù*�»��9/�	"ZI+H
zD)!r�/@5;>����$� ¡��45�

�/>F£G�)¹'Ii!x·/>L*R%?®º�

x·�®�©�!½/��-���ì*G���$�

¦ ¨45� 1Ùg£®->�»*	"ZI+HzD)
+��&$¶�=%? 
��ì�	"Z*òó!�|&$x|�»+Ñî

g£>3W&>��©º�W��7�ì45"7�¤

ì�»&]5³&��ì*0�kòó*�����1
Ùg£®->�»*	"ZRSRl�R]&�$+Ò

5;��=% 11)?o���¦p���½¾RR0/>

REMC ±�®&	"ZRS°±$�®-��W��ì
G���°±!\Zew&�$�®���	"òó*

GÙRS+^_$W-�v����Ø*nÒ�ó*�

��*u�+»¼e;=%? 
 

2.3 ��qY����	��7P�MO�	���
���RR0%&	"òó§¡°±��op*�

¤�ì����èmèæI�H'Á(I@(ID÷*¼�

WÂ��ì�L¯ÂR<&®¦sd!*��<=/>?

sd�����°±$��ghi*n�+t�R%?

�*¸���°±�Ãq*°±!/Â%&�$+R<

=%?�����ÄW�½Á	ÂÁà¾ëD'BHI�+

VW&�¿�	W¼�WÂ��ì��x|*	"G

���+t�$e;=%+�À;>��°±+R0e

;��-�kÎR0*t��]-=wx?©
�ã³*

¼�WÂ��ì�9/��ÍRe;��&��ghi

�]-=wx?/ÂR<&�Ø��!Y�����gh

i*ÎZ�¤!�¦�$+t�$W-=%? 
¼�WÂÖ¹*��ghi*ÎZ�¤��ö�b

Á��ì�èmèæI�H'�$Â¹¬�(I@(D�!9

®$/=/>?bÁ��ì�¬Ñ*bÃ$bÃ+Ä�

&bÅ45�×e;�	"G��bÁ*0e!Ä�&

bÃ�®��é=-=%?0�bÅ!Ä�&bÃ*	

"G�!�/3��R<&��ghi!�¤%&�$+

½¾$W-=%?t}>+ 100 km�LoÆÂ¹¬�9
/��òó01ª£�0<W	"RL�y¾>- 0.1 ­
a��!?�%&$�O}>�9/���W��gh

i!ø&�$�&'�R�]-=wx?Â¹¬Ow�ò

ó*01+ÌÍe;&���òó01ã
�$�¦@

7�W��ghi!ÎZ�¤%&�$+t�R%? 

* 2.4�  ¡��Á­���45��e;>F£G�)
¹'Ii*x·?ñ�+ ¡�Çi�+­�)¹'Ii?

.iR»½e;>��Ñ�Q!9®? 

* 2.3� 	"ZI+HzD)?�º�0"´ì45 14 Ù�
*���ZX�ò�R ¡Ú!01»½?���5-10
Ù*�»�* ¡���ñ��$­����ó��? 

- 55 -



�r�¼�WÂ��ì*�3��CAD (Computer 
Aided Design) �®��¹�e;����Ä*hAz°
ihH°+/ÂR<=%?/4/�Ñl¢b��¹e;

>��ì���*®¦WhAz°ihH°+/ÂR<=

wx?���R��hAz°ihH°*Ç�-�¹�*

X!hAz°iÇ/>hH°!/Â%&�$L��=/

>?�*®¦WhH°45��ghi!�¤%&��Ä

WU`���ì*���*Ø(+H°!��%&�$

Lt�$W-=%?Ø(+H°*��!}����gh

i!Ë­���¤%&>�*e=:=WwÈ!��=

/>?©Ñ$/�* 3.1 �bÁ��ì�9/�ÎZ�
¤e;>��ghi!½/=%?¯àWhH°!Vé

%&�$R�){W��ghi�HBæ���ghi�+

ÎZ�¤R<&®¦�W-=/>? 
 
2.4 ��NOx��u�x�*	�{���{6�Ûá
	�����t)=��Vºj	8 ��

�ØOwWoÆn´*òó��!�¦>����

�9®#Q*ghi1×+t�$W-=%+�100 t
hHú*�ì*ghi!°ø�R1×%&�$�É^

_R%?�*>��IES R��	­���)ç.�®¯
�JhH°45 S ��RC ����*ghi!ÎZ�
¤R<&®¦�/��=%?��*��)£$YÂ^_

W��V#�GÁ�S�� MDOF ghi�Äôåè

ghi�FIBERghi!�É%&�$LR<=%? 
ÎZ�¤e;> RC � MDOF ghi*)£*Õ*

!��=/>?RC �7�ìD��9/�¹�*45°
ø�Rø5;> FEMghi�ñAFy²�* push-over
��45@5;>Ê·«�!|%& MDOF ghi!
�?�$/=/>?ÎZ�¤e;> MDOF ghi*	
"G�����+��?�$ßg£$W&�$!ùú

/=/>? 
 
2.5 �Mû¡	ð¢eù	GH£¤�*�	�È�
Ã��Á��ì*ò�£!¸~���%&>��6

8�SW	"ðDñ!R0%&�$$/=/>?GÙË

Ì£��*��cÎR]&7ÐV�5�Í«/�

MEMS�Micro Electro Mechanical Systems��F£�$
zØIyðDñ!Â���7ÐV�5!�¡%&�$!

«�$/=/>? 
���R��MEMS�F£ðDñ*NW5u�zØ

IyðDñLMÂ/=%?
Î$/���ðDñ+¦�

%&$��F£ðDñ*Ã4R�¡e;&0ý*�ý

+VÇ%&�$!/Â/��Ï7ÐV�5!��/�

zØIyðDñ+üý%&5F£!´Ð²�%&�$R

ðDñ*�¥5�'ÝÎ07ÐV�5�j¾�!��

/=%? 
* 5.1����RR0e;> 64	"ðDñ*�

* 3.1 bÁ��ì�9/�ÎZ�¤e;>HBæ���ghi?bÅ�º��$bÃ*���Ä45)�Wghi!�
¤?HBæ���ghi!¸ÐÇ%&�$R�Á��ghiÁP¨íghiLÎZ�¤^_? 

- 56 -



ø�* 1�R%?MEMS�F£��zØIyðDñ*
ô�#I'yëDIyH(�@(æ��+gB�ì#��÷

R�×e;��SR�ÑÒìý$W&®¦�¹�e;�

�=%?

1 4ÖZrÝ!���5F£!²�/�7ÐV�5
*´íh!)£®3��R<&�$!ùú/=/>?=>�

5£�é�/� 0.1 £a�*)£R�Ï7ÐV�5
!��R<&�$+ùúe;=/>?V

	
1) Ichimura et al., Implicit Nonlinear Wave Simulation

with 1.08T DOF and 0.270T Unstructured Finite
Elements to Enhance Comprehensive Earthquake
Simulation, SC15: International Conference for
High Performance Computing, Networking, Storage
and Analysis, Article No.4, Gordon Bell Prize
finalist.

2) Iiyama, K., Hoso, M., Ishida, T., Fujita, K.,
Yamazaki, Y., Ichimura, T., Wijerathne, L.,
Morikawa, H., Hori, M., Yamada, S., Sakata, H.,
Yamanaka, H., and Hirose, S.: Practical method for
damage evaluation based on point estimate
considering uncertainty of structural properties,
Kuala Lumpur (AWAM International Conference of
Civil Engineering), 2015.

H7 ��9Ó��Õ²�Ô��EI(@g0	"9Ó

Õ²�H�D))iHF5� �EI(@g0	"*

òó¨������X©Ò�^���× `j ¢ b 


`[ �0»��EI(@*g0	"��ìòóÁ��

òó*òó¨�Õ«o¯°±*��\
4) Goto, H., Mitsunaga, H., Inatani, M., Iiyama, K.,

and Morikawa, H. :Shallow subsurface structure
estimated from dense aftershock records and
microtremor observations in Furukawa district,
Miyagi, Japan, JPGU, May 23-28., 2016.

5) Ö¶×�Ø$4M-���B6:0`Ø2¶	ß
��|& 2011¢&1	
÷�øe	"*�"�
�!Â�>	"Z��*¸~�����	"


� 2016¢£ÙÚ0�, 2016.
6) åÛÜÀÁ>Ý0öÁÞ�ßÁ�à¦�Ápqr*
)ØH)ghBD)�®&�����|&	"Z�

���°±*R0�X 34�	"w
��0»��
2014. 

7) Kano, M., Nagao, H., Ishikawa, D., Ito, S., Sakai, S.,
Nakagawa, S. Hori, M. and Hirata, N.: Seismic
wavefield imaging based on the replica exchange
Monte Carlo method, Geophysical Journal
International, Vol. 208, No. 1, pp. 529–545, 2017.

8) Hukushima, K. and Nemoto, K.: Exchange Monte
Carlo method and application to spin glass
simulations, Journal of the Physics Society of Japan,
Vol. 65, No. 6, pp. 1604–1608, 1996.

9) áÜâ�Á¨�ã6*[&	"�1923¢ 9
 1��
�®&òó�j�äºÑ*�����	"w


���Ë�X 4å�X 4Y�2004.
10) �à¦�Á>Ý0öÁ�Ü�©Á�¶æ9ÁåÛ
ÜÀÁpqrÁ�7�Áç�èNÁ���*���

	" ¡¥�MeSO-net�	"�*¹º
�*Õ
*�	" 2�68å�31–44é�2015.

11) ´7_êÁ(|¡*�¡"£*@Ai°!��%&
�$�®���ìòó'$9Gew&�N���	

"w
���Ë�X 12å�X 7Y�19–37é�
2012.

* 5.1� 64	"ðDñ?

- 57 -



I-2-2-uvµ¶�·¹N
º»¼½F��
¸x

I-2-2§��ò���� 	¥¦§¨.��	�È

Þ�ë©�&�w�0
��(Á¼�­w
���

1. ��	Ì_
���OwRR0%&	"òóRS°±�0�

kÑÚ��*�����W(<=%+��*RS°

±���0W *����!&'��^¡Ç%&�

$+tã$W-=%?�*>������* 3 ÒI¡$
#iû)¶Hi*^¡Ç!^_$%&7ô�W^¡Ç

£¤!R0/=%?�w��GÙRS�LY�&®¦�

"FÌ­Lr�/=%?@5;>�ØOw*òó��

!�4-�%3^¡Ç%&�$R�ÆQ*�ØOw45

	ßÁìß$��>�Ø*��=R�RSe;>	"

òó*	j!í~�­�R<&®¦�W&�$+»¼e

;=%?

2. 9 	��
2.1 ö op.�J�.
��ì*�;����ì*`P�xe$>e��<=

e;=%+�f;$ß	���ì!�5%	Â*	"

Z�L<=e;=%?3¶*îï*����Ø*	Â

�ðñR�]&L**¬­R%?�*����Ø*�

�ìf*L**�	`����	Â�®&	"Z*Û

^+X
X
RVW&>����ì*�;�0<W�

;+c<z�%òó*µÐ���¬­�W-=%?¤

m�>��ì+p%/���L�òó*|��g£*

�+]&�$��>fôWÑL]-=%?

���RR0/��&0�kÑÚ��!Y¦òó

RS°±R��	Â$��ì*®
*ì­Ýg!Ñ

Ú��%&>��"�µÐ��_R¬­Wòó��

!RS%&�$+R<=%?f*Ç-�@5;&ÑÚ�

�����0R%?"e
2�}¯&��ì*��

ghi!Y¦>��ÑÚ����� 3 ÒI�R%/�
�ì©�©�!��/��&>��1 m *µÐ)¶H
iRìß*òó��!����%>-�1 km *µÐ
��R	ßOw*òó��!òó%&�$�LY�=

%?

3 ÒI��4���45ô=R	³W)¶HiR�
Ø*	"òó*����!��/>-�p½/>-%

&�$�í~R�]-=wx?/4/��*®¦W���

¯à4�Ë­�W��Á����t�É^õR%?

p½���ö÷���Fø"ù��W+&�$+»

¼e;=%?

0�kÑÚ����*��Áp½*>�����

���*^¡Ç+t�R%?�*>��R0e;>ò

óRS°±�¯/>7ô^¡Ç£¤*R0!��=

/>?Êw����op*òó��$�¦øú.!ø

& 2 ÒI^¡Ç!¥����ØOw!òóR<&Z.
!ø& 3ÒI^¡Ç*£¤R%?�* 3ÒI^¡Ç�
��ìßl�R©�©�*	"G�!^¡Ç%&�$

��	ßOwR*��ì�*	"G�!^¡Ç%&

#iû)¶Hi^¡ÇL}=;=%?

ìßl�*^¡Ç45�	ßl�*^¡Ç�f*

6$W&	ßl�*^¡Ç45ìßl�*^¡Ç�$

�¦)¶Hi*à-û������0�R%?fLfL

3 ÒI^¡ÇR��µÐ�Wòó��!�X�»½
%&>�*��+t�R��*��!e5�"FÌ­

%&�$R)¶Hi*à-û�!^_$/=/>?3 ÒI
^¡Ç*)¶Hi*à-û�����ØOwW�/	

ßl�R^¡Ç%&XË��¸üÇ/>�Øghi

!�ìßl�R^¡Ç%&XË����W�Øgh

i!Â�=%?�*���^¡Ç*�*���»½�

YÂ%&hH° !þ3/�ýþ�)¶Hi!V�/

���Ø*�;!^¡Ç%&�$�×·/=/>�* 1�
* 2��?����?�� 1����? 

2.2	ãL��� !"pF�åq
ñAFyz{'I�$\�/�|ÂW^¡Ç����

Õ²/>���	
Í��wWo©º¾H�Â*r

Â�W�)ç.$%&�$�o¯�Z����GH�JD

ú 1V )û�Ø��
./ä
��Á�
§óO¼
½F�)ÔU¶WO18 ¡¢OÙÚF�)18 

¡¢4?
¼½F'ÙÚU.Ø�Ú¢Tj�¼¢�

ÙÚFòó)18 ¡¢O«Ò)¼½FT&�TÃ

�?�4±Êòó)U

- 58 -



Wo*�	"òóaÐ*^¡Ç�L9G%&�)ç.

!�¤%&�$L0�R]&$*úøRËF/>�$4

5�f;5�9G/>�)ç.!R0/=/>?�

2.2.1	V��rVst�
2.1�R½/>^¡Ç������0�kÑÚ��

�®&�0WhH°!"F�»½%&>���ÎF*

.©Ì­_ý!«� Linux#�D!Â���)ç.R
0!����=%?/4/�^¡Ç£¤*rÂ�W�

Â!?�>$<��r�*^¡Ç�)ç.*¾H�$/

���J³¾º���Wo+¨�e;=%?f*>

��mT�"`_W Linux #�D+/ÂR<&�(�
�3W�$?�5;=%?f�R����R��Linux
ºRR0e;>^¡Ç�)ç.!�©º���o/�

�&Windows#�D����L/ÂR<&®¦���_
*TU!���^¡Ç�)ç.*^	`!r�/=/

>?ø��Â�>Windows*�����.©Ì­!
³¾%& GPUFyðæñ!
�/��=%+�f;a
Ð�Ø�e;��&»HI PCR%? 
»HI PC*`_�ÎF* Linux#�D�x%&$

�&>��Linux #�DRR0/>�_!%%�»HI
PC�
�%&�$�R<=wx?»HI PCºR��&
� 23ßOw»½R�W3�Ãßl�R��ì�*	
"G�!»½R<&®¦�/=/>?¾ÏW+5�^¡

Ç��|&�¥�s0*�_��/��=%?=>�

Linux#�D$ß	�ìßl�*^¡Ç45	ßl�
*^¡Ç�f*6$W&	ßl�*^¡Ç45ìßl

�*^¡Ç�$�¦)¶Hi*à-û��_LÓ«/�

�=%?ßl�*^¡ÇR����ì!±�R»½

/�ìßl�*»½*$<����ì!�5�R»½

%&�$�®��^¡Ç*&'`!2ºew��=%?

Linux#�DÂ�R0e;��&"FWGDúBD)g
z�Hi!Î-*GDúBD)gz�HiRº<é��

�&>���»½F£���
3W-=%+���ì*

´íhV�*[,+H�JD*»½L^_$W���=%?

2.2.2 u�ævw��æx����� 
	"´��������ì*�;f*L*�®&ò

ó�����f*�*Z��®&òóL¨�/��3

t�+]-=%?f*>��Z����GH�JD�®&

��!&'®3^¡Ç%&�$+��5;��=%?

���RR0/>7ô^¡Ç£¤!Â�;:�8

­�����ìÞ�@5;>�]5³&���GH�J

DhH°!^¡Ç%&�$+^_R%?/4/����G

H�JD*hH°�f;×;x|*@,H#æIRüý

e;=%*R�%%�*���GH�JD*üýhH°

!f*==Y��^¡Ç%&�$�R<=wx?f�R

���R��Z����GH�JD*üý*@,H#æ

I!��/��^¡Ç�)ç.*çýhH°�¯Ë%&

hH°VéFy)(.!R0/=/>?Êw����Z

����GH�JD45��ìÞ*ÍZ´ì$Ñ�´ì

!�NOxR�f;!�ìhH°$�Ë/>ºR�^

¡Ç�)ç.R/Â^_WhH°!ø×/=%?

* 3��]&´ì��|&��ß*©ìß*�ì
©�Õ$*Z�òóq1!^¡Ç/>L*R���b

]&�����GH�JD9®Ð!.i�ÍZáÑ�=

R!ói���a¥!ñiR»/��=%?

	
1) Ichimura et al., Implicit Nonlinear Wave Simulation with

1.08T DOF and 0.270T Unstructured Finite Elements to
Enhance Comprehensive Earthquake Simulation, SC15:
International Conference for High Performance
Computing, Networking, Storage and Analysis, Article
No.4, Gordon Bell Prize finalist.

ú 3V½�Ø
��Ø'HI�ÀÁá�
13wC�
PO¼½F�)ÔUV

ú 2V ú 1 
.Ø�Ú¢
¼½FO�Ø�Ú¢
¼
½F'���)ÔU¶WO18 ¡¢4«(ó�H

*�¬çO��OæF�)��Á�
¶WO§ó


¼½F4¼çU

- 59 -


	表紙
	グラビア

	目次

	研究実施体制
	1_成果の概要
	概要_文部科学省
	Ⅰ_サブプロ1
	Ⅱ_サブプロ2
	Ⅲ_サブプロ3
	Ⅳ_サブプロ間連携

	2_総括研究報告
	I-1-1-1
	I-1-1-2
	I-1-1-3
	I-1-2-1
	I-1-2-2
	I-1-3
	I-1-4
	I-2-1
	I-2-2
	Ⅱ-1-1
	Ⅱ-1-2
	Ⅱ-2-1 
	Ⅱ-2-2 
	Ⅱ-2-3 
	Ⅱ-3-1
	Ⅲ-1
	Ⅲ-2
	Ⅲ-3
	Ⅲ-4
	Ⅲ-5



 
 
    
   HistoryItem_V1
   Nup
        
     新規書類
     シートの余分なスペースをトリミング: いいえ
     ページの拡大・縮小を許可: はい
     マージン・トンボ: 無し
     シートサイズ: 8.268 x 11.693 インチ / 210.0 x 297.0 mm
     シートの最適化:  縦長
     倍率 101.50 %
     調整: 中央
     レジストレーション: ブラック
      

        
     0.0000
     8.5039
     28.3465
     0
     JapaneseMid
     0.2835
     ToFit
     1
     1
     1.0150
     0
     0 
     1
     0.0000
     1
            
       D:20170315171046
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     406
     293
     0.0000
     Black
     C
     0
            
       CurrentAVDoc
          

     0.0000
     0
     2
     0
     1
     0 
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     範囲: 現在のページ
     マスク座標: 横方向, 縦方向オフセット 277.10, 15.39 幅 42.34 高さ 25.98 ポイント
     オリジナル: 左下
      

        
     1
     0
     BL
            
                
         Both
         50
         CurrentPage
         73
              

       CurrentAVDoc
          

     277.1037 15.3893 42.3353 25.9785 
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     5
     138
     5
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     範囲: 現在のページ
     マスク座標: 横方向, 縦方向オフセット 279.03, 19.24 幅 41.37 高さ 18.28 ポイント
     オリジナル: 左下
      

        
     1
     0
     BL
            
                
         Both
         50
         CurrentPage
         73
              

       CurrentAVDoc
          

     279.0281 19.238 41.3731 18.2811 
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

        
     11
     138
     11
     1
      

   1
  

    
   HistoryItem_V1
   InsertBlanks
        
     場所: 現在のページの後
     ページ番号: 1
     現在と同じ
      

        
     1
     1
            
       D:20170313091618
       841.8898
       a4
       Blank
       595.2756
          

     1
     Tall
     455
     311
            
       CurrentAVDoc
          

     SameAsCur
     AfterCur
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

   1
  

    
   HistoryItem_V1
   InsertBlanks
        
     場所: 現在のページの後
     ページ番号: 1
     現在と同じ
      

        
     1
     1
            
       D:20170313091618
       841.8898
       a4
       Blank
       595.2756
          

     1
     Tall
     455
     311
    
            
       CurrentAVDoc
          

     SameAsCur
     AfterCur
      

        
     QITE_QuiteImposingPlus2
     QI+ 2.0f
     QI+ 2
     1
      

   1
  

 HistoryList_V1
 qi2base





