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Applying the TOC Logistic Process to Clarify the Problem Schemes of Near-Field 
Earthquake in Tokyo Metropolitan Area Based on the TOC Logistic Process 
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   An unprecedented damage losses is expected as the worst scenario of a M7.3 earthquake hit Tokyo Metropolitan.  
In response to this, MEXT started a new research program of which all authors in the paper participated. Under this 
research program, we adopted the logistic process of Theory of Constraints to clarify the problem schemes from 
near-field earthquake in Tokyo metropolitan area. We had 4 rounds of comprehensive workshop with more than 80 
experts in various related  fields and 3 rounds of facilitator workshop to created problem schemes. As a result of this 
workshop, 2,989 entities were identified, with problem schemes  of 14 Core Conflicts were elaborated. 

 
Key Words : Tokyo Metropolitan Earthquake, Theory of Constraints, Current Rreality Tree, Core Conflicts 
 

 
������ 

 
()* îïðÝ�1ü�-ý 

���8,-*/0 ¤¸5¥�\@.cjgRéO

1L345�C 1)- 3)!o*vw @�,¡6'`pR�

§�'*+v!�fýfÎ¡�.'\7NO�¦§34

5678ª¯!�fýfÎ¡�.Ov5*���8,-

*@.'�v5!r�*��'©é7Óx<¨©<÷

ï<tZ\è*ª«*\¬ aR45678N*­®­

*�.'�v5!è*Z['��é�Kº��4�4'

�¦v567��\çò�B78���8,-*���

«cPQ7ø'!���@O\7@.c�*�*'�C

Äz7*� \L!@.c¯°;'IQ!aR4g\¬

*w�!§i��\�Cñ£c0¸7°±�B78 
 

 (4* �þ�� 

���8,-*/0�jgRé¤¸5A�\@.*v

w !@�,¡6mz� \L§�'*+é7NO�¦

§345678±<²¹(2007) q�D���s '�6
5q(%³)�¼ *+@.Ov5«L3456g®cj!
(´\}~>?Ý�Ë(*\º��wcµC$v!¿³

*>�OOj'CA'o*Ûc®Q7(�³)sOv!,
-@.**+�÷ÊÏ(*�Ücc©�v567M�

1P4)8pg!r�O*(´V��*��Å AlbeverioR*
�.Ý�²é'©é7��� !,- ªn*qÝ�Ë

(sOv5IQR45678 AlbeverioR (´\�.¨
�*Ä²cÕ6!�.�jgRé@.Evw\è ¶6

'©�v5�C!@.*/0' �·�R�«�é7N

Ocä¸vgM� 2P5)8±<²¹(2007)'n65 ª«
;\,-@.c29v5�C!pg AlbeverioR*'n6
5 Û�;' /JÐ��'�z7,-�.c29vg

Ý�²éJ�O\l5678 
 

(Á* ����Ê 

���'�65 !�7�Kq���8,-s*/0

225



�

�

'Zl5¹�cé7ñò]^*§iíc�Rº'é7g

¸**£c©�é78��*©�'�65 q���8

,-��<x�S.���à�xs*ª�Ov5!RÅ

���à�x*qÎ¡�S[ó<x�i\*]â'©é

7��s*�¼ 2 �*ÈþÝÞ��B7q���8,-
ñò]^*ê�s*jc�Rv!���à�x��Mf

�B7{m\Äq*��Å*�¶c¯7NO�©~é78 
 

 

!� ���Cù�gÍ�ùC}Û��ú¨ 
 

()* �	
:Æ6¨�©×	�¢D��ù 

ÎºT'vw�+B���8,-*Z[\çòcPQ

7ø' !ñò*�@c�3La9é7NO�!o*`

Ämz*��cÕl5j!Ý�Ë(§iOv5*��O

 \R\683R'!Ý�Ë(*Ñ±X�o4Ð4`Ä

��c0¸5Gùv5j!§i��'\R\6NO ×


�B78oN�0¸R47NO !Ý�Ë(*ý�?

fÒ��c»9é7\yce6mv!o4cW¼é7N

O�!Ý�Ë(ý�?fÒ��cB�7NOc�äé8 
Ý�Ë('�65 !]n*\ycW¼v5j!pg

.*\y�0p478CmO\ycW¼é7NO�Ý�

Ë(*ý�?fÒ�� 
�é7O6[*�\yó�

TOCMTheory  of Constrains)�B78\yó�*w�!(
´\Ý�Ë(*óêcÁz7��Ov5�/34gq�

ó�P����sc½Ré78 
\yó� 1907�X¾fqr�þx��/vg>Ä¿
u���B78¾fqr�þx q`j*0Uô Øx

qïþ�`�*ãäo� Ñ�'
�v\6sO6[Õ

óc�Àv!=ó�*Ï��fß'ZC!ÁÎ�Â*Ã

cÄ7Ä�;Õ�O\7\yÅ�'�?f÷�v!��

*Æä���*ýþc��R47 ��NOc©°vg8p

g!ªn*\ycW¼v5j!.*\y�0p47ºR!

CmO\ycW¼é7NO'ZCÝ�Ë(*ý�?fÒ

��c
��K7 ��Oä¸vg8N*Õó'Û 65!

TOC  CmO\yÅ�cenzW¼�K7Z['�ó;
\�Î����c�²v5678 
 
(4* ùC}Û��ú¨ 

� �ó�P���� !qÕ�Oúþs*©hc�ó;

'�Ücv56L¯��!Ý�Ë(*\yÅ�cenz!

(´\Ý�Ë(*óêcÁz7��Ov5ÇR3478

�ó�P���� é�5*:'òOn*	.ñò'�

w3÷7¯��BC!®¿ZC(´'È£ý[³'0.

g�y'¦�cÉpR÷7NO��K7NOºR!lL

*ñÊ���cÕ�\L5 \R\6ñòê�'­ý�

B7 ��8���� �ó�P����'�z7~Ëñò

]^O²fO�yêz�cR65!���8,-*ñò

]^c�Rº'é78 
 
 
F�
�� 

 
()*  ��ñ
òó��: 

~Ëñò]^O²f��M� 3P ~Ë*ñò�Oo*Ä
�Õ�O*�þ©hc�ó;'Ä²é7j*�B78p

�!Ý�Ë('�v5*q¤pvL\6úþ Undesirable 
Effect (o8!UDE)scÊ¬é78Ê¬vg UDE ³�Õ
�1úþMIf A then BP*©hc�êv56L8 o*ø!
�ó�×7Z['°±\¨©c¢KYv5jZ68O²

f*�óô*ú°'n65 !�ó*»9cR67M�

4P8 
~Ëñò]^O²fc�
é7�; !¤pvL\6

úþ UDE *©hô*wºR!UDE *w�jqoN'p
Kºz7NO��K4{lL* UDEc¤Ì3÷7NO�
�K7w�;\ñò Core Problem(CP)scÍ6¬éNO
�B78pg!~Ëñò*]^cPQ56LO!o*ñ

ò*Î[ºTcdQgÄ�Õ� Root Cause(RC)�/e3
47NO�B78�Q{qr�*�u�Ï6s\è�B

78o4R'n65 ,-��*çòOv5qê�é�

L� �Ó��Ê�������� U* 

 

34
Þßat¸
qà\�á
â��ãä

_å¸qà
\�áâ�
�ãä'¸
æ���,

3çèbféè

êªfëì

34
Þßat¸
qà\�á
â��ãä

_å¸qà
\�áâ�
�ãä'¸
æ���,

34
Þßat¸
qà\�á
â��ãä

_å¸qà
\�áâ�
�ãä'¸
æ���,

3çèbféè

êªfëì

íÒpîïqÂ�
���ð¹

34�ñ��3òf
Èó���3ò

íÒpîïqÂ�
���ð¹

34�ñ��3òf
Èó���3ò

ôbÌc/¸æ
£õ�/�¸

ôbÌc/
·¸1ö÷

øÙù7Zú
û/_fü
ýfþ8��

�����
�_���

³�	:'
qfÙµ�,
�Ý��^��	 vs����

����^���

���u�
��

���·¸
�����
����

£�fúõ�/
_����

��� !û�

"#��$tÏêªf%�f
&��'('_P£)*��
+Ì,f��� !û�,c

·¸1ö÷�-�./Ï
01fª2ø²3f45

ªf©�ôbÌc/h»6ç'«7f
8«f�9fø:;;,f<=
>¬?Ú�-�@®'©�f
Aª«fBª«f¥¬f©C, Dl�Z/A_

�¹E$t

FÝ1GÝ
u��@®

��3p��
¹E_HI¼

JK1LMNO�$t'!f
PQ�RS'·÷PQAT
U´V¬PQBW,fXY

ÝZf[\�X

_«NO�
$t

h»]-fL

¡D�$t

^_

`�1abq
à\�üý c¹�Jd

Z5e�\
�f_�KgF�fhif

jk�$t

��3pvr
�l�fm!
'¸nf�o,

pñn��
q=r�

��3pvr
�sl

tuqvqGNv�
'3�¡wxfy�qz{�|,

��ÂA�`}X
^_\��v�

3ò�~GÏ
¸nf
�fpv
r�sl���

�����
��

��a�_
�D���

���C
���

]-à�-
�����
��÷�

]-à�-
��à��
���Z

Û��à�q
N�^�oÄ
����

��à�Z�½
Ì��vqN�
^������

34���
����

34
Þßat¸
qà\�á
â��ãä

_å¸qà
\�áâ�
�ãä'¸
æ���,

34
Þßat¸
qà\�á
â��ãä

_å¸qà
\�áâ�
�ãä'¸
æ���,

3çèbféè

êªfëì

34
Þßat¸
qà\�á
â��ãä

_å¸qà
\�áâ�
�ãä'¸
æ���,

34
Þßat¸
qà\�á
â��ãä

_å¸qà
\�áâ�
�ãä'¸
æ���,

3çèbféè

êªfëì

íÒpîïqÂ�
���ð¹

34�ñ��3òf
Èó���3ò

íÒpîïqÂ�
���ð¹

34�ñ��3òf
Èó���3ò

ôbÌc/¸æ
£õ�/�¸

ôbÌc/
·¸1ö÷

øÙù7Zú
û/_fü
ýfþ8��

�����
�_���

³�	:'
qfÙµ�,
�Ý��^��	 vs����

����^���

���u�
��

���·¸
�����
����

£�fúõ�/
_����

��� !û�

"#��$tÏêªf%�f
&��'('_P£)*��
+Ì,f��� !û�,c

·¸1ö÷�-�./Ï
01fª2ø²3f45

ªf©�ôbÌc/h»6ç'«7f
8«f�9fø:;;,f<=
>¬?Ú�-�@®'©�f
Aª«fBª«f¥¬f©C, Dl�Z/A_

�¹E$t

FÝ1GÝ
u��@®

��3p��
¹E_HI¼

JK1LMNO�$t'!f
PQ�RS'·÷PQAT
U´V¬PQBW,fXY

ÝZf[\�X

_«NO�
$t

h»]-fL

¡D�$t

^_

`�1abq
à\�üý c¹�Jd

Z5e�\
�f_�KgF�fhif

jk�$t

��3pvr
�l�fm!
'¸nf�o,

pñn��
q=r�

��3pvr
�sl

tuqvqGNv�
'3�¡wxfy�qz{�|,

��ÂA�`}X
^_\��v�

3ò�~GÏ
¸nf
�fpv
r�sl���

�����
��

��a�_
�D���

���C
���

]-à�-
�����
��÷�

]-à�-
��à��
���Z

Û��à�q
N�^�oÄ
����

��à�Z�½
Ì��vqN�
^������

34���
����

L! �1�Â��L �* 

�Q?^
���Ä

�Q?^
���Ä

LF ��ñ
òó��: 

226



�

�

KñòsO ÷�' RC O6[�Y*ñòOv5IQ7
NOOé78 
 
(4*  -�ô L 

� ~Ëñò]^O²f'�65!w�ñò�S934g

¿��!w�ñò'�z7�y]^',�v!�yêz

�c�
é7NO�o*ê�«cPQ7M� 5P8p�!
�yé7yjMD/DÐP',�é7NO'ZC!�yé
7%�cY~é78�yé7%�ºR0.7o4Ð4*

±ÑMB/CPc�x'v!Ø\7±0'Â×é7�yv
\6òOn*��MAPc�Rº'é78 
oN�!w�ñòcê�é7g¸*¯«c§i�À¦

é7�IK'}78ê�¯« �ó;'PQ7O!o8

*ÒnqÓÔ�½ÕOÖ�×y�K\6O�l567*

 \¹º8ÕOÖ�×y�K7¯� ��'\6*ºs

qØÕ*±ÑÙ�½ÚÐOé7O\¹Õ�©~�K\6

*º8ÚÐcé7NO�Õ�K7¯� \6*ºsqÛ

Ö*±ÑÙ�½ÚOé7O\¹Ö�©~�K\6*º8

Úcé7NO�Ö�K7¯� \6*ºsqÜÕ<Ö*

Å�½¿Ojý'Zl5 ÚOÚÐ è[6[OK'�

yé7*º8B7Å�� ÚB7Å�� ÚÐ æã

ºs'�.34!o*Ò¯«'n65o4Ð4Ý£é78 
 
  
 

i!�
��	m�DE���X�ò" 

  
� ���8,-'�z7ñò]^*ê�*g¸*j !

�¶-��~c�f�ÝÞþ�ÛÜ�Ý«vgMo8!

�f�ÝÞþ�P83R'o4 2 n*`Ä'.456
781 n §i�f�ÝÞþ��BC!j[ 1 n �Þ
Ý²Ëfdf<�f�ÝÞþ��B78§i�f�ÝÞ

þ�� !qÎ¡�S[ó<x�i\*]â'©é7�

�s*�¶��Mf��'qf�'.45���8,-

'©é7¦�cÕ6!�ó�P����'Û 65��

�8,-*ñò]^cê�é78U¶§i�f�ÝÞþ

����vg�'!�'qf�*�Îcßà'·¸7g

¸*·ÕÒMo8!�ÞÝ²ËfdfPc�¸!§i�

f�ÝÞþ���R4gñò]^*áâccL78��

�'�65 !4 ¶*§i�f�ÝÞþ�O 3 ¶*�Þ
Ý²Ëfdf�f�ÝÞþ�c©�é78 
�f�ÝÞþ�'�z7çò*æïc'n65 !æ

ã=cR65ìec§¯;'æïcv\�R!o*ìe

÷frcô^=�'�äé7NO�!o*©hôc]^

;'æïcé7NO��Îc·¸78 
 
 
À!�#Â�Û$ 

 
()* % ) &�#':§()Ç� 

� Ñ�'qf��§iñò]^c¦�vgNO�!ñò

]^'©�7åò�lé�5!Ñåò'©�7å�ËÌ

ËÌ*)�Í\6O6[úþO\lg8� �  A � ¶§

i�f�ÝÞþ�'�65qB7'qf�s��
vg


þ=*ª��B7�!ª�*w'qd×sqtZ×

!sqÕæsqíÆ0Gsq:;@.sqL�sq�

.sq%&sq,¡sqiFÕùsq}~ÉÊsqi

�sqÞásO6lgl¦;\6Ùc¦�vZ[Oé7

NO�!Ññò6Ù'§+é7å�ËÌËÌ*) Í\

6÷)'Éplg8�

 
(4* % )&	*(�+:7:�':§()Ç� 

A � ¶§i�f�ÝÞþ��0
34gñò]^ �

��8-,-*/0c%�Ov5!��*:¢Sô<�

=Sô<>?Sô<æÍSô\èºRPQR4gj*�

B7ª¯!��*,ÛSôcP�vK456\6NOj

�ºlg8o*Ëçcèév5��4{!���ñ�õ

B

A
�

B

A
�

�

A A

A

�

B

A

�B

A
A$

B

A�

� AND
OR

Li ùC�,K -* 

19

.�/012
3’DE�Zf.�m�A�Z~�h

3’	DE��A.A�E���Z~�h

ø�/012
3DE�Zfø�m�A�Z~�h

3	DE��AøA�E���Z~�h

<�X¹�Õ[��
3�3 ’�py~y���-�DE�h

²E4VA�3²E4VA�3 ’�56h

78

.�ø�9�A�Z~�}[�~E��Zfh
.�ø�9�A�E���:;�Z~�h

LÀ -�ô L <* LË %�&�#':§()Ç��#Â�3 

227



�

�

4eqê�ëìL��§ìvg�'!í��t'Z7ü

EV�*w�¥�\íÆ��0Gé7O6lg¦��\

3456g8N[vgËçc,îv!ZC!ïô*õ6

ñò]^c�7g¸'!��*,ó��cðpQ5qf

xÇfÏÄ²cÕlgRL 7T8�

���*,Û !ñ`*Ú,Oo4cò�ó!ov5

�`*o*ócD¸7ô,�]
345678N*Z[

\,Û*�'!��*ñ`� Ïþ�d �!�`� 

È �d �!ov5o*�'�65 õö÷MøÝùÞÛÜà�

úÚûØùÝûû�üØûÞÛØøÞP�D'\l5678N*,ÛS�c

ðpQ5!qfxÇfÏÄ²cÕlgúþ!��ý�`

,-*@.29'�z7qþËc'Z7�=*@.s

qL�'Z7¥�*:;<=;@.sq��Sã* `

'Z7@.*��s\è@.*S� !q��*�ñ,

¡� w�Sã��wé7sq8�,¡ �,��B

7sqa*�,¡� �^�=���é7sO6lg,

¡*S�O:L©h�B7NO��RºO\lg8ov

5!N4R*,¡S�'Z7qÄ�Õ�s*vw�/B

34!qÞáv\6ºjv4\6sq¾Î����é

7sq§�;'å��'\7sO6lgq¤pvL\6

úþs'¢65vp[O�ºlgRL 8T8�

o�*qfxÇfÏÄ²*úþ'Û 65!ZC	�

ô<!ïô<ÇRô*õ6���8,-*ñò]^c�


3÷7g¸' !q8�sq�ñsqa*�sO6[

,¡cÄz5ËfÒÝ9cvg�f�ÝÞþ�cÕ[�

KOú�æzR4g8o*úþ!3R' � ¶*§i�f

�ÝÞþ�c�tv!ñò]^c3R'
LNOOvg8 

=* �+>�:�?� 

A 1 ¶§i�f�ÝÞþ���
34g�m*ñò]
^'7p47åò�lé�56Ù��L\lgNO'�

v!åòOO'3R'ñò]^c�
é7°±�B7O

PQg8o*g¸!A 1 ¶§i�f�ÝÞþ�*å�Ë
ÌËÌc·óé7NO'ZC!è*åò'�¶�*ë�

c�¸56gºcÊ¬v5£g8 

� Hþ�é�<�f�ÝÞþ�� !���8,-*ñ

ò]^c�
é7g¸'!ý« 1,168 �*å�ËÌËÌ
�¢K¬34g8§`*å�ËÌËÌ'�v5�ÞÝ²

Ëfdf'ZC±fd�²fÊ�'cÕlgúþ!��

�8,-*¤pvL\6úþMUDEP 940 �!��H
nS�ô<
�ôMconditionP 102 �!ñò'�é7
��«MactionP 101 �!K�¸5Ê@m�õ6j*
MdiscardP 25��B7O�ºlg8o*wºR!qK
�¸5Ê@m�õ6j*s* 25 �c�65!kC*
1143 �*å�ËÌËÌ'�v5!3R'3H��'ZC
6Ù*	.j*còOn'�yé7�ÎcÕlgúþ!

662'qf�'pO¸7NO��Kg8ov5!662'q
f� 3R' 41�*÷Ë¾²f'ÄÐ347NO��K
gMY 1P83H�� !¡c:Ð��*��OB��
���ghM�Ìfqr�f�P�¯R4g���´l

\\fc·óé7g¸' 1950�XºRô�v56g¯�

   
oÄ�´�>��Ö

 ¡>¢?´£´
�´�>��Ö

      
oÄ�´�>��Ö

 ¡>¢?´£´
�´�>��Ö

oÄ�´�>��Ö

 ¡>¢?´£´
�´�>��Ö

LÈ @:|A:�BC 

LÃ îïðÝ�1�ÕE_DÊZ"�(E�F 

228



�

�

'n�é7tZ·ó��!M�M�*tZEÏ�±Ï!

�JOv5 lKCv\6ñòc!§�*ì£ý6*3

Hô'Zl5'qf�c<�Ücé7NO'ZC!ñò

*��E�³c�Rº'é7NO��K78çò'©h

é7@�E±X�l)Bl5S�v56gC!ñòê�

ª*�Cñ£¯Ài���v567jý'­ýO3478 
3H��'Z7÷Ë¾²fc*úþ Y 1 '²éO�
C�BC 5o8* UDEvº¯R4\ºlg÷Ë¾²f'
n65 !���'�z7��Å'Ol5 !�±m�

ô6÷Ë¾²f�B7g¸!41 ÷Ë¾²f*wºR!�
�;'��÷Ë¾²fOv5½Rv!úþ 22�*÷Ë¾
²f'n65!�]^cé7°±�B7NO��RºO

\lg8 
(Á* % 4&�#':§()Ç� 

8�,¡'�65*���8,-�29347S�;

\@.�q¿6 4sq,�þËcsqüE��s�B

7�cP�v!A á ¶§i�f�ÝÞþ�M8��f�

ÝÞþ�P� !J �o�*å�ËÌËÌc7�÷Ë¾

²fM÷Ë¾²f�Ç÷Ë¾²fááPc�@'ñò]^*

�xccÕlg8p�N4R*ìec÷frcv!�Î

c�Ìvg8� �

A � ¶§i�f�ÝÞþ�'�65 !Ø\7��Ä

qcHn�¶��Mf³*

d�*è·c�äv5�'

qf�cv5�Î'�Cñ

lm8��f�ÝÞþ�'

�65 !ÑÀ*��ô�

/��K7Äq*÷Ë¾²

f�*]^c'�¶�K7

Z[''qf�Äzc©�

vg8�

A á ¶§i�f�ÝÞþ

��*
þ=Ov5!áá

�*ñò]^�]â34g8

��f�ÝÞþ�� !÷

Ë¾²fOO'��Å��

Î'�CñlmNO�!ñ

ò]^*�
m�
�34

g�!ug\ñò*¬~j

eR4g8� F  qd×

M�WPs'n65�
v

gñò]^�B78N*ñ

ò� !�./0��WO

©7o4Ð4*ñò'n6

5ÔvL¦�34!�J �*å�ËÌËÌ�R6R456

78vºv!/��*{m\ñòc�CÎ�[Ovgg

¸!¦�*ºT�Îé�5!çò*�CÎ6'���\

L\C!Ä�;\çò�eQ\L\l56g8o*Õ�

' !@.'n65 �� �*å�ËÌËÌcR65]^

ccÕlg�!o4R*@.ºRjgRévw'n65

*úû � �*å�ËÌËÌvº§+34\ºlg8@

.�¬7NOc%�Ov567qÎ¡�S[ó<x�i

\*]â'©é7��s� !@.'n65ZCj!�

v¹o*� è*Z[\vw��7'n65]^c�x

'3÷!ñò*�ñc]^c3÷7Z[\%²�°±�

B7NO��RºO\lg8�

�
(U* % 4&	*(�+:7:�':§()Ç� 

=* �+>�:GH���±�<=	I:�	°��J 

A 2 ¶§i�f�ÝÞþ�� !÷Ë¾²fOO'�
�Å��Î'�CñlmNO�!ñò]^*�
m�


�vg�!/��*{m\ñòc�CÎ�[Ovgg¸!

¦�*ºT�Îé�5!çò*�CÎ6'���\L\

C!Ä�;\çò�eQ\L\l56g8oN�!Aº

¶�ÞÝ²Ëfd�f�ÝÞþ�'�z7úû*úþ!

÷Ë¾²f'�é7úûc�w3÷7g¸'!22 ÷Ë¾
²f'�z7ñò]^'©é7úû'¿³ºTcÝz7

Z['vg8 
¿³ºTcÝz7ø'!�.��çòc/��*¿³

>��·óvg�wf(cR6gM� 10P8�.��ç
ò*¿³ 10¿³ºR 100¿³p� q�c­7Gùs*
çò!100¿³ºR 1,000¿³p� q}~*��f*Þ
ßGùs*çò!1,000 ¿³ºR 10,000 ¿³BgC 
q}~*�xþ�*��Gùs*çò!§ic�l5Ñ

�àfÏ*Gù'vwcYQ7* qtZO\¬*[

ós*çò*Z[' 22÷Ë¾²fc8Y*Z['ÄÐv
g8C¶*§i�f�ÝÞþ�� !Ñ÷Ë¾²f'�

65�±OPQR4g¿³�àfÏ6*ñò'ë�v5

�þ©hc¶�é7°±�B7Oä¸vg8 
K*% 4 &�#':§()Ç��HÂL�BC 

~Ëñò]^O²f !lÀ;\�Û*w*¡�cú

�2 Ê ^¤ � � � ¥ �e� '¦ §¨© ª «¬ ­Ï ��® ¯ °� ���
± ² á B 3 4 � ³ l � .��´ � 'µ¦ ¶,Ï� ��®
± ² P · N 
 ¸ ï 1¹ º ï '»¼ ½¬ §¾§¼½ ­ Ï � � �®
N O qà \ �à � � '¿ © ¾ §¼½ ­ Ï � � �®

 
 
À¦ Á ? Â ¢ ´ � µ ¦ ¶ ª © ¾ § ¼ ½ © ¼ ½ ¬ § ¾§ ¼ ½ ) Ñ

� � � � � � � � �

� J K � � � � � �

� n � � � � � � �

� � L � � � � � �

� Ã � � � � � � �

� Ä Å � � � � � �

� 3 ò � � � � � �

� D l � � � � � � �

� 
 � � � � � � �

� � ^ _ � � � � � �

� � h » 6 ç � � � � � �

� � � Ý � � � � � �

� � Æ Ç � � � � � �

� � ^ _ È � � � � � �

� � M D � � � � � �

� � % � � � � � � �

� � É 3 � � � �

� � Ä Ê � � � � � �

� � e l Ë Ì � � � �

� � ¾ Í Î _ � � � � �

� � p Ï _ � � � �

� � Ð ÷ D Í � � � �

� � * K � � � �

� � [ Ñ � � � �

� � Â Ò � � � �

� � � � � � � �

� � 7 ¬ Ó Ò � � � �

� � à � � � � �

� � D � � � � � � �

� � Ô 4 � � � �

� � Õ Ä Ö � � � � �

� � p Ã � � � �

� � × » Ø � � � �

� � ± ² - � � � � �

� � Ù Ú � � � � � �

� � ² F � � � � � �

� � Û $ � � � �

� � · ¸ � � � �

� � 3 � � � � �

� � _ H � � � �

� � � � � � � � � �) Ñ

D� i��@:���+>�: 

LÑ %!&�#':§()Ç��#ÂRMÎT 

Á?Â¢´Ï
Ã�'«7,

$�%��� ��qÂ�ãä

229



�

�

BNO�!o4p�Uí�K\ºlgñò�@*~Ëc

�Rº'é7j*�B78o4f!�Û*n\�C¯ 

w�ñòcenzñòê�'�7p�*�±\���x

O\78vºv!A 2 ¶§i�f�ÝÞþ�*
þ= 
TOC *�ó�P����*��qfq'ZCpmå Ä
\ON¹�B7OPQR4g8Zl5!
þ=cZCZ

LÇRé7g¸!�ÞÝ²Ëfd� TOC*�ó�P��
��*��qfq'!©'Ïl5
þ=*�P�ÎcÕ

lg8ª¯�!
þ=*�P�Î'ZC TOC*�ó�P
����'Ïlgñòc]^cé7© ' �pO¸R

4!C¶*§i�f�ÝÞþ���¶�OÂ­v!ñò

]^cê�é7ý�?fÒ��c
�3÷7NO�E¸

�K78 

 
(�* % Á&�#':§()Ç� 

�ñ,¡'�65*���8,-�29347S� 

qõ4�âsq�:m,8sqÑÔw�'©é7@.�

:òs�B7�cP�v!A 3 ¶§i�f�ÝÞþ�
M�ñ�f�ÝÞþ�P'�Cñ£!�ñ,¡�*��

�8,-*ñòc�w;'úûv!���8,-*ñò

]^c3R'�Rº'vg8 
A 3 ¶§i�f�ÝÞþ�� !N4p�*>�cð
pQ!,ó±X<¿³±X\ècP�v!19 �*ñò]
^��
34g8qd×M�WPs'n65!/��

1,000¿³o6*}~��f*Þß'©é7ñòcwñ'
v5�R4gñò]^�B78�þ©hc 56�*å�Ë
ÌËÌ�ÔvLY~345678vºv!�ñ�f�Ý

Þþ��jo8* 2n*ñò�~4gM� 11P8 
 
(-* % Á&	*(�+:7�':§()Ç� 

=*ùC}Û��ú¨�N�OPQ 

A 3 ¶§i�f�ÝÞþ���v34g�
vgñò
]^cè*Z['õ[*ºO6[§ñc·Q7g¸!

TOC *�ó�P����*�
é�K��c�xUvg8
TOC � Øxqïþ�*êzcñòê�OPQ78�ó
�P����� !�ó]^*�xcc×v5!o*ñ

ò]^'"�qÄ�;\�yMw��yPsc	9v!

o*ê��c#éNOcÕl5678N4p�*�f�

ÝÞþ�� !TOC *�ó�P����*�äé�� 
w��yce¬ég¸'�ó]^*�xccÕl5Kg8

B7�mñò]^*�xc�\34g6 �!o4 w

��yc�²3÷!w��y'Û 65êz«c�²é

7*����«'\7NOc�xUvg8 
�ó�P����'^�'Ï[O!�� ~Ëñò]

L )Þ %!&	*(�+:7:':§()Ç�

�#Â 

Á?Â¢´Ï
Ã�'«7,

10hr

100hr

1000hr

1hr

L )) %F&�#':§()Ç��#ÂRMÎT 

230



�

�

^O²f'ZCw�*�yc�x'v5!oNºR�y

cêzé7g¸*�«cPQmv5!3R'~Ëñò]

^O²fcjl5N*�« ~Ëc,î3÷gºè[º

cú°é7O6[�Ëþ����345678vºv!

,-�. ¤¸5(´\{|cHn8S'!���8,

-*jý!N*Z[\�Ëþ�'ÏQ{!K�¸5¥�

\�Î¿³c°±Oé7OPQR478ª¯�!aR4

g¿³6'­ý\�«*y��0¸R47���8,-

*ñò]^*�xc� !K�¸5(´*~Ëñò]^

O²f*�
c�+v5ºRw��yc�x'é7ZC!

B7�m~Ëñò'n65¦�v5!o*¦�ºRQR

4gUí'jO 65w��yc�x'v!�x'\l

gw��ycwñ'éQ5~Ëñò]^O²fc�
3

÷56L¯��ZC$%'���
'n\�7OPQg8 
N*ú�'Û 65!÷Ë¾²fqW,sc¨�Ov

5!w��yc�xc3÷7�Îc*�;'©�vg8

o*úþ!N4p�qW,s*~Ëñò]^O²fc]

^cé7g¸'PQR4gå�ËÌËÌ*ª`cR65!

w��yc�²é7NO�æã�B7NO��Rº'\

lg88*�'²éZ['qW,sñò'�65 !

q@�,6'W,�°±�B7sOq@�,6'W,�

Í\6sO6[w��y*«��	934!o4êzé

7g¸*()*�«�c���KgM� 12P8N*Z[
'!B7�m*ñò*]^c��
vg6 �w��y

'n65�yêz�c�
é7O6[�Î�&*½R 

­ý�B7O6Q78 

K* RSTUV RWVSXWSVUR�ÓYZ@T�õ[ 

]^cv'L6÷Ë¾²f'�v5 !÷Ë¾²f³

* Super Structure ºRñò]^cúûé7°±�B7O
ú��Kg8��'�z7�u>§_''©é7���

����/*\º�q�±\}~Û��( CIPMCritical 
Infrastructure ProtectionPs'©é7��� 8)!ª«;

'}~Û�Ý�Ë( 3 4ºR\7j*O°�3456
78jlOjÛ)O\7* !�!åïq*f!×!O

6[jlOjÛ�O\7}~Û��B78o4RcÇR

vnnA 2 4�*+,Ed×Ý�Ë(�Sãé78o4
R 2 4*}~Û�Ý�Ë(��¬é7SãcÇRvnn!
=�!|-x_!��!./!%&O6lgÑÔ}~R

fe�c�¬é7��4cÛ
é7O6[¨±q�B78 
N*¨±q Ã;\}~Gùc\éµi� 3 4'ÄÐ�
K!Ñ4³ Sãcãv5�úv567O6[PQ¯c

�vv5678	{'F³Gùce7O!oN' UÎ!

Dj!Å«O6[ 3 4*«��ä¸�K!o4R�Sã
cãv5úýv567OPQR4783R'Ã;\}~

Gù ,-�.*Z['��*Ø®*vw'Zl5!o

*Gù�0�347NOºR!}~Gù*4*8'!o

4R*Sãc»9é7��*4*«�j²³3478N

*��*4� !jlOjÛ)O\7ÀJ��*4!o

*�']â347�Ý]^=*4!o4RcjO'Äp

47}~<¡c*4�B78N4p�*¦�cpO¸7

O!}~ |¶'Sã�ú{4g�ý14�]
347

}~GùOv5¨±qc�K7NO'\78NN4c}

~]^* Super StructureOZBM� 13P8 
N4p�*}~]^* Super Structure ¨±qc,-�
.'�5 ¸5£7O!,-�.'Zl5/0é7ñò

 }~]^* Super Structure ¨±q*èNº*4�/0
é7O6Q78N4p�Ä²v5Kg 22�*ñò]^'
n656Q{!ñò]^�òOn*4'�wv567j

*jB4{!()*4'ÄBv567j*jB7NO�

�º7MY áP8"p��
vgñò]^*w�!]^

c��
's6÷Ë¾²f øª*4'å�ËÌËÌ�

�wé7j*�lºlg8ª¯!]^cv'L6÷Ë¾

²f� !()*4'pg�l5å�ËÌËÌ�«�v

567jý�l6NO��Rº'\lg8N*/ecð

pQ!ñò]^�}~]^* Super Structure ¨±q*è
*4'©�7j*ºcP�v\�R!"p�*ñò]^

*
þ=c�
mMºº�7w�Ï x'©é7ñò*

�þ©h Ä²�Kgºè[ºPc·ó365£7O!

øª4��2é7qd×sqíÆsq./sqíÆ�s

L )Á �1��-ý�°ªE�Ó(¨+��òó 

f_

dÑ

F�

FÝ

h»ÜÝS

Þs¸

��

6ç'��Üß;;à´Üª,

I�'oáÜÃ�,

âãU´V¬'�L,

Þ
ß

h
»
6
ç

ä
"
u
�

f_

dÑ

F�

FÝ

h»ÜÝS

Þs¸

��

6ç'��Üß;;à´Üª,

I�'oáÜÃ�,

âãU´V¬'�L,

Þ
ß

h
»
6
ç

ä
"
u
�

L )4 %F&	*(�+:7:':§()Ç�

�#ÂR\�T 

f_ dÑ F� FÝ
âã
U´V
¬

I�
'oá1
Ã�,

��1ß
;;
à´1ª

h»1
ÝS

Þs¸ ��

�å��
$åJK
Rån�
æå�L
çåÃ�
èåÄÅ
éå3ò
êåDl�
ëå
�
�ìå^_
��åh»6ç
�$å�Ý
�RåÆÇ
�æå^_È
�çåMD
�èå%�
�éåÉ3
�êåÄÊ
�ëåelËÌ
$ìå¾ÍÎ_
$�åít
$$åpÏ_

ä"u� h»6ç Þß

D! 44 �+>�:�]^Íª 

231



�

�

qL�s �
m�õ6NO�xU34g8 
 
(<* % U&	*(�+:7�':§()Ç� 

a*�,¡'�65*���8,-�29347S�

�B7qL�<�3�'©é7@.�:òs�B7�c

P�vg8o4'tQ5!6pp�*§i�f�ÝÞþ

�*
þO�ÞÝ²Ëfdf�f�ÝÞþ�*Ä²úþ

cjl5!�
m*õ6÷Ë¾²fo�*6Ù'n65!

w��ycwñOvgñò]^c�
3÷7NO'ä�

c�6g8 
��f�ÝÞþ�� !"p�*>�cðpQ!,ó!

¿³!w�Ï x!�y\è*±XcP�v5!�þ©

h'n65ÔvLÄ²vg8o*úþ!8 ÷Ë¾²f'
�v5w��y*úûv!12 �*ñò]^c�C��g8
qÁÎs'n65·óvgñò]^'n65ÔÕ'e7

Oq:c¾R�7c¯\6sOq:c¾l5 6z\

6sO6[�yºR .¸!8&` ÁÎ�*UÎ'©

é7ñò'n65*¦�O\C!�&` ÁÎ*ñòº

RDjª*vw'n65*¦�O\lgM� 14P8 
��f�ÝÞþ�� !w��ycwñ'ñò]^c

ê�v56g*�!ñò]^cê�é7ÙÚc©t�K!

"�*��ceQ5K5!�Î º\C·lmOPQR

478ª¯!ï�c®Q7O!w��yj®�l56L

*�!¿³cºz56¹6¹\ï�ºRPQ5ñò]^

c�7°±�B7O�ºlg8 
 
 
Ë!���� 

 
45õ *�ó�P����'Ïl5!�¶*§i�f�Ý

Þþ�O � ¶*�ÞÝ²Ëfdf�f�ÝÞþ�c>5!

���8,-*ñò]^'©é7å�ËÌËÌ��Q!

ñò]^��Rº'\l5Kg8�¼ PQ¬vgå�

ËÌËÌ*)�Í\L!�
34gñò]^j	�ôO

!ïô� Ä\j*� \ºlg8�ÞÝ²Ëfdf�

f�ÝÞþ�c×v5!ñò]^*ê�*·¸¯cúû

v!o*ú�cC¶*§i�f�ÝÞþ�'6R3÷5!

�� ��Å*G7'ZC!���8,-*ñò]^c

ê�é7NO��Kg845õ �ó�P����cR65

�f�ÝÞþ�c×vg���8,-*ñò]^ê��

� o8* � �*ýþ�B7OPQR478�P45õ �ó

�P���� �.'©é7§ií*�
'�65!è

*Z['õ[�Kº*�IK��Rº'\lg8áP)¶

*�f�ÝÞþ�c×v5!ñò]^*�ÎcµC$v

5!ñò]^*�����eQ5Kg8�P���8,-

§i�f�ÝÞþ��Zû�ÞÝ²Ëfdf�f�ÝÞ

þ�c×v5!���8,-*ñò]^��
34!��

�*�y�«�é7NO��ºlgMY 3P8�P���
8,-���é�KØxqïþ�O\7çòc/eé7

NO��Kg8�

�

�

È!�è±�_
 
�

���'ZC!45õ �ó�P����cÛ�Ov5!

��~c·¸7U'!���8,-*§i]^c�Rº

'é7g¸'°±\�IKcð£\�R!8m'�IK

cámcé7NO'n65 ª9*
þcB�7NO�

�Kg8"� ��IK��~æãôcHnºè[º\

è*6;	�ô*ú°'n65j�Cñ�°±�B78�

����îÝïðñnqQòZtó
'BCI,Business continuity Investment

57Ï�ÝA 2009/1/7

oá-�ô�
NOõ

�Ýô�
NOõ

34qÂ���
P$t\�

àG

����îÝïðñnqQòZtó
'BCI,Business continuity Investment

57Ï�ÝA 2009/1/7

oá-�ô�
NOõ

�Ýô�
NOõ

34qÂ���
P$t\�

àG

L )U ;`a@�ñ
òó 

232



�

�

pg!����0
34gñò]^'n65!"�]

i;\ê�«cúûé7¯
'·�njC�B78pg!

ñò]^'Zl5�Rº'\lgw�ñòcwñOvg!

�*¶9cÕ6!9ô*£\R�9�;'jú°é7N

O��;	�ô*úûcÕ[°±�B78�

�

�

êë 
��� !¡`��` ���8,-��<x�S.�
��à�xq3½Î¡;�S[ó<x�i\*]â'©é
7��M��XY�½�	
 ����Ps'Z7j*�
B78�

 
 
ÚÛìí 

1) w9��~¦½���8,-�«�:, pp,3-5 , 2005. 
2) ,-gh��¶·�`½,-ghW�~, ÃY, 2004. 
3) w9��~¦½@.29'n65,pp2-3, 2005. 
4) ±;�<²¹îM�<P½�D��� ,-�«*ó�O

©¾, �1¬­}, 2007. 
5) Albeverio S.< Jentsch V.<Kantz H.½ Extreme Events in 

Nature and Society, 2006, Springer�Fig.15.1.Causality network 
of earthquakes, 2006.  

6) 6a	=<w}>�½¾fqr�þx?�*�ó�P�

���,	@Ò, pp1-135, 2007.  
7) ABCä½§i��*ñòê�}�, È�D¨�r}, pp1-

116, 2008. 
8) http://www.lanl.gov/orgs/chs/biip/cip_dss.shtml,� � � �

Critica� Infrastructure Protection Decision Support System -

Department of Homeland Security, Research & Development 
�

ÖÕ�»æ� 2009.5.30���
Ö���9� 2009.9.12�� 

 

Á?Â¢´ ö÷�´�>��Ö NOÞs�xø àG

Ã�'8«, ²	 ùú-��NOõû¾ÍÎ_Ì�NOõ

Ã�'«7, ²	 «7ü�-��NOõûÃ�ýþ�NOõû«7Ä��NOõ

^_
BV

� ¡>¢?´£´
^_X���_�NOõû^_�/.��_�NOõ

ÆÇ ²	
���ø���NOõûÆÇ-�÷È���NOõûÆ�1�Ë
�¡��NOõ

^_È
BV

� ¡>¢?´£´
¸�	
þ>?	¡��NOõû^_È���NOõ

%�
BV

� ¡>¢?´£´
tuãäq��NOõûJKãäq��NOõ

3ò 
�` o3ò�n�q��NOõû���3ò�n�q��NOõ
¦ÏoÄ��^�²FÑ�Z��ó^ûoÄö�'�²�F�,n�Zq�\�
¦�Ï���3ò�5e�n�ZÙÚ'��,Ì����\�

elËÌ 
�` ��1�ËU´V¬�NOõû²F��ï�NOõ
¦Ïf�^_slÖÙ:Z�M/�
¦�Ï²F���ïZ���/�'�rc/.��vr�M/.��,

��'
�, 
�`
¦Ï��P���^ ó��
¦�Ï��q ó�!�P5eXL�

�Ý¿ 
�` �Ý���NOõûoá-��NOõ
¦Ï"#1tFZðû/�
¦�Ïe�'$,P�c��

�Ý× 
�`
no�X�NOõû_%�X�NOõû¸n�X�NOõû
�
�X�NOõ

¦Ï_Z&?^i�û��
¦�Ï_Z&r'�(��

h»6ç'©�, )*@©�NOõû­*@©�NOõ

h»6ç
'ª«1¥¬,


�` 4�%�Ä��NOõ
¦Ï+*Ä�,��íÄÊî�\�
¦�Ï-.�vrÄÊZ�X\��i/�0�XL�

h»6ç
'ª«1¥¬,


�` îÆà��NOõ
¦Ïö÷�Ô4SP5eXL�
¦�Ï1o�J�Z2·\�

h»6ç
'ª«1¥¬,


�` ��à��NOõ
¦Ï3��:�Öû÷ÈûÈ4Z5�\�
¦�ÏÊ?/q 2���X6��7q �\�

ít 
�`
Þß8S�NOõû9:�;B�NOõû<=�0����NO
õû�>Ä����NOõ

¦ÏU´V¬?<�ÈZ�@Ì��
¦�Ïf�1�A��U´V¬Z?<\�

¾ÍÎ_Ì 
�` Ã�U´V¬@®�NO
¦ÏBC�/Ê�@®�"ZDr\
¦�Ï�?vMDo��\�

¾ÍÎ_Ì 
�` EFG�HÌ�ÙÚNO
¦Ï¹²	��A1IJZJ�\�
¦�ÏJKu��¥�S1ÙKS1�ÝS1L øS1
�SZ�X\�

¾ÍÎ_Ì 
�` MN¾ÍÌ�O�ÙÚNO
¦Ï¾ÍÃ�EZ�AÌ��/Ê
¦�Ï�oÄ�PZ�AMN¾ÍÌ���qQ��

Dl� 
�` _HI/�NOõûâ�DÍ�NOõ
¦Ïâ�DÍ�·÷12·ü�qÓ¬øPvv�
¦�Ï_HPD?^FÝPRS�ûÓÒ98?	eèb�ûT�PD�

Dl� 
�` Ð÷DÍ�NOõû·U�3�NOõ
¦Ï·÷�3P¡�\�
¦�ÏVÙFW3PX�

MD 
�` YZ�[\ûÑY��NOõ

DF bcÊ�ôõ`��âd-��ñ
òó�ef 

233


	メインメニュー



