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   Evaluating method of tsunami damaged popuration using tsunami evaluation influence function proposed in this 
study is presented. Variability of flood flow velocity and walking velocity is considered in the damaged population. 
The tsunami influence funcyion is defined as function of tsunami reaching dulation to refuge area and evacuation 
behabior duration. Tsunami influence ratio in evacuation behabior is caluculated by tsunami evacuation influence 
probability. Damaged populations of each area-wide meshe in tsunami evacuation behavior are estimated by using 
the presentation method in this study. 
 
Keywords :Tsunami evacuation risk, Tsunami evacuation influence function, Tsunami evacuation influence 

probability, Area-wide mesh, Tsunami damaged population 
 

 
������ 

2011 ! 3 " 11 #$%&'()#*�+,-.	/ 2
01$231456789'(:1456; 90<=2.	
>+?-.@AB;C;DE$F3G;-HI(: 
JK�,LM-.	)#*�+,;567NOP	Q

RSTU;V�>+$FW%&'X3Y�ZT�;>

+[DE7\]'	56^_ 1),2)7`a'Pb3: 
� 56^_$cbP.	de>f-;^_>+g^_D

E$d'P	�h56cFi1456$jbP_k4l

mnopqPb3 1)~3):DE56^_;lm-.	>+

?rsgDEts;uvjw	xyz;o?@{;uv

jw@{	s|}|~��nH3���vUT���

�n�bvqPb3:DE$F31456;UT���

�.	����;��-asq3 4)�7�:DE$F356

1�7UT����$FWlm�3��	DExyo?

U�Z���?����	�?��cFi�?���;

� ¡	cFi>f��>¢	1�£¤	xy�¥;¦

_�$FW^_sq356;§¨n©@3(ª	�qv

{;FX$� 3�n«¬�@3:zv 8).®¯°;

DE$F31456±²7³´'	56lm$�bvq

Pb3�_µ¶.·¸-H3��7¹'(: 
� DExy;º°»7_k4$¼½�3$.	¾¥4@

>f7de��3¿ÀÁÂ4�ÃÄÅÆ�ÇÈ�É�$	

>f;Ê�7�Ë�3��$FWÌÍÎ;xy1�7Ï

Ð-w3DExy��ZlmnÑCÒ��� vq3:

DExy]Ó;Ô_$cbP	>f7ÕÖ�Ä×Ø'P

xy7lm�3DExy��Z7�b3��$FW	D

Exy�¥;Ù§¦_$F356ÚÛ7Ü3��nÝÞ

�@3:|(	xyßàgáâ$F3ãä;xyåæç

2@{;èé7_k4$lm-w3�bI(êënH3: 
� *ìí-.	DExy$cO3561�;\_$cb

P	DE;î2ï�cFixy��;uvjw7ð$'

(lm¡²7ñò�3:DE;î2ï�cFixy��

.	Bqóqô§×õ$öX�÷_�3:DEøù��

cFixyo?��;�¿7DExy14úû�¿�_

ü�3:|(	DExy14úû�¿7�bPÐýsq

3DE$þw�|q31�Ø�7DExy14úû��

�_ü�3:>fÕÖ�Ä7�_'	*±²;� ¡7

��'P	DExy$cO3561�7\_�3: 
 
���������������� !
� DExy$cO314úû;lm$cbP	xyo?

J$DE$þw�|q31;Ø�7{;FX$� 3�

n«¬-H3: 
� DE$þw�|q3�.	xy���DEøù��;

��7�bPlm�3��n-w3:lm$cO3xy

��;Ð_$.xyz;�o��;��À	DEøù�

�.DE�ÃÄÅÆ�ÇÈ;ÁÂÀn�bvq3��n

·b:�o��.	!�£¤g	
�@{;1�£¤$

FWuvjA:�o��;uvjw7�Ë�3��$F

W	DExy$cO314úû$�bnq3�� v

q3:sv$	xyåæ;�b7�o��;uvjw�

'Pa�3��n-wqu	xyo?$cO314ú

û$��-w3�� vq3: 
� �;(ª	*ìí-.�o��;uvjw7�Ë'	

���4±²7�bP	DExy$cO3561�7l

m�3¡²7ñò�3: 
 
"�����������!
� DE�v;xyo?$cbP	DE$þw�|q3�

.	>+%&�vxy��|-;��;�©�åæ;�

b�	xy�¥|-;��	�o��	cFiDEøù

－ 5 －

東日本大震災特別論文集 No.3, 2014. 10



�

�2

��@{n���3: 
� *ìí-.	DE$þw�|q3ÝÞ�;H31�;

Ø�7DE;î2ï�cFixy��;uvjw7�Ë

'Plm�3:DEøù���DExy��-asq3

�¿7DExy14úû�¿�_ü�3:DEøù��

cFiDExy��.	ô§×õ$öX�÷_�3:D

Eøù��;lm$cbP.	DEï�;uvjw7�

Ë'	xyo?��;lm$cbP.	�o��;uv

jw7�Ë�3: 
DE$þw�|q3ÝÞ�;H31�;Ø�.	DE

xy14úû��7�bPÐ_�3:DExy14úû

��.	DExy14úû�¿7�bPÐ_sq356

1�;%&��-H3:DExy14úû��;Ï�7

Ü-1 $¹�:��.DEøù���DEo?��;��
�;���k	��.DExy$cO3561�;%&

��-H3:DExy14úû��.	DEøù��;

�����¿ )(tft 	xyo?��;�����¿ )(tfe

;�p3�×;��-asq3: 
� DExy14úû�¿ IF .	DEøù�� TF �xy

o?�� EF ;�;�¿�_ü'��-a�: 
 ETI FFF ��    (1) 
! EF .��À E� 	� !� E� ;ô§��"¿-H3:

E� .>+%&�vxy7���3|-;�� It �xy

#$ç�X|-�� Wt ;�;$-a�: 
 WttIE ���    (2) 
*ìí-.	(2)�; Wt 7ô§×õ��3% 
� TF .��À T� 	� !� T� ;ô§��"¿�'P

a�: T� .>+%&�vR&'$DEnøù�3|-
;�� St 	cFiî2$(2'(DEnxy#$øù�
3|-;�� Lt �;$-a�: 
 LttST ���    (3) 

Lt .��À L� 	� !� L� ;ô§��"¿-H3:|

(	 Lt ;��À�×).	DE;î2ï�;��À TV� 	

� !� L� 7�bPÐ_�3:@c	 TV� ;Ð_$.

DEî2ï�;Ð_� 9)7�b3: L� $jbP.	DE

ï�.����*+��$H3(ª	!�,-;� !

�7�bPÐ_�3: 
� DExy$cbPDE$þw�|q3ÝÞ�;H31

�;Ø�.	��-_ü�3DExy14úû��7�

bPÐ_�3��n-w3: 

 �
�
	



�
��

P

P
RP

�
�-1    (4) 

��$	.��À 0	� !� 1 ;� ô§×õ�¿
-H3:|( P� cFi P� .Bqóq��-asq3: 
 ETP ��� ��    (5) 

 22
ETP ��� ��    (6) 

 
#��������$%�&	
!
� >f;DE$F3561�.	>f7ÕÖ�Ä×Ø'	

ÕÖ�Ä.�$DExylm-�Ë�3/TÕÆ�7�

bPlm�3:>fÕÖ�Ä;Ï¬7Ü-2 $¹�:>f
7ô¡¢;ÕÖ�Ä-×Ø'	ÕÖ�Ä.�$1�£¤	

1�	DEøù��	DE���	�t@{7�_�3: 
xy�¥|-;��.	xyÕÖ�Ä�xy�ÕÖ�

Ä�J0�vxy#|-;������t�7�Ë�3:

 
 
 
 
 
 
 
 
 
 
 
 

 
Ü-1� DExy14úû�� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ü-2� >fÕÖ�Ä 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ü-3� DExy$cO3561�lmU1Æ 

1.0

0 �P/�P

1-PRft(t)2DEøù��;
�����¿

fe(t)2xyo?��;
�����¿

t3��(min.)
ft(t)fe(t)

�T�E

DE14úû��PR

�

�

DE

xyÕÖ�Ä� � xy#

�

�

�

^_>+

ÕÖ�Ä;1�

>f;DE��ÍÎ

14úû@' 14úûHW

xy14úû��

DE45Æ6

����56�

xy789xy89

xyÕÖ�Ä

DEøù��

xyo?µ¶

xyo?��

xy89

－ 6 －



�

�3

xy��$�'P.	JK�,LM;DExy$��3

� ¡�É¸$	ÕÖ�ÄJ0�;��$�¿7:;(

����3:@c	�t�.xyÕÖ�ÄJ0;�t�

xy#;�t;��'(: 
� DExy$cO3561�.	ÕÖ�Ä.�$<¤�

3:xyo?;�b7�Ë'	(4)�7�bPDExy1
4úû�¿7<¤�3:j=$	DExy14úû��

7Ðý'���.�;1456�¿ 5)7:;Pxyo?

.�;561��7Ðý�3: 
� DExy$��3561�;lm.	Ü-3 $¹�U1
Æ�'P|�ª3��n-w3: 
 
'($%�&�)*!
*ìí-ñò'(DE14úû��7�bP	DEx

y$cO3561�7lm�3:561�.	xyåæ

;�b7�_'Plm�3:lm$cbP.>?;>f

7�_'	4j;xyÕÖ�Ä�v	1j;xy#$xy
�3��7^_'(:@c	561�;Ð_$cbP.	

xy#;ã1.xy'@bG;��_'(: 
xyÕÖ�ÄcFixy#;�_µ¶7a-1 $¹�:
ÕÖ�Ä¢@. 1 A 200m ;ô¡¢�'	xyÕÖ�Ä
$�'P.	xy#|-;��n©@3FX$�_'(:

BÕÖ�Ä�G$	1�. 600 1	!�C.J!C�31
�60 D�n·b�'(:���.BÕÖ�Ä�G 3m �
'	xy#.��'@b�t�'(:xy#|-$¬�

3�� Wt ((2)�);Ð_$�b3xy��;��À W� c

Fi� !� W� .	EF>$cO3�oGHÆ� 10)

7�b	 W� =1.34m/s+ W� =0.167m/s �'(:xy��
.	ÕÖ�ÄJ0�;��7 1.5I 1)'(���'(: 
xyåæ;�b.	j=;FX$J×�3:KLMx

y�xyåæt�	N�OCxy�xyåæÚ�	PQ

Rxy�xyåæÚ�	Sxy'@b�xyåæÚ�:

�qvK�S;xyåæ;*�7�_'	xyåænt

b	TU	Úb; 3 j$×V'(:ÕÖ�Ä1�$d�
3xyåæ;*�7a-2$¹�: 
561�;Ðý$cbP	>+.W�$%&�3�'

(:>+%&LC�vxy��|-;��.	LMxy

z. 5×	�OCxyz. 15×	QRxyz.xyÕÖ
�Ä$DEnøù'(�ë�'(:DEnR&'$øù

�3|-;��. 15×�'(: 
*±²7�bPlm'(BÕÖ�Ä;561��7Ü-

4 $¹�:xy$d�3åæntbX{	ÕÖ�Ä;5

a-1� ÕÖ�Ä;�_µ¶ 
 
 
 
 
 
 
 
 
 

a-2� DExyåæ;1�Ø� 
  

(a)� ÕÖ�Ä A 
 

 
(b)� ÕÖ�Ä B 

 

 
(c)� ÕÖ�Ä C 

 

 
(d)� ÕÖ�Ä D 

Ü-4� xyåæ;�b$F3561�� 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 2 4 6 8 10

5
6
1
�
�

���(m)

xyåætb

xyåæTU

xyåæÚb

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 2 4 6 8 10

5
6
1
�
�

���(m)

xyåætb

xyåæTU

xyåæÚb

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 2 4 6 8 10

5
6
1
�
�

���(m)

xyåætb

xyåæTU

xyåæÚb

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 2 4 6 8 10

5
6
1
�
�

���(m)

xyåætb

xyåæTU

xyåæÚb

LMxy �OCxy QRxy xy'@b

�xyåæt��xyåæÚ��xyåæÚ��xyåæÚ�

�� 80 10 5 5

�� 50 25 15 10
�� 15 35 30 20

��	
�������

��
�

���� ����� ����� ����� ����� ���

��� !"#$%�m� 400 632.5 721.1 800 0

��� !&�'�m� 3 3 3 3 0

��(��$%(m) 600.0 948.8 1081.7 1200.0 0

)*#+,!$%�m� 447.2 200 0 200 721.1

-./01(m) 3 3 3 3 0

23425 600 600 600 600 600

－ 7 －

東日本大震災特別論文集 No.3, 2014. 10



�

�4

61�;Ø�.ÚÛ�3Yç7¹'Pb3:|(	xy

�¥Z;��n[bX{561��.º°4$ÚA@3

Yç7¹'Pb3%�;���v	DExy$cO35

61�.	*ìí-ñò�3DExy14úû�¿cF

iDExy14úû��;� ¡7�bPlm-w3�

� vq3: 
ÕÖ�Ä;561�;Ø�;ÚÛ;\�.	xy�¥

$[bX{]-HW	xyåænÚb���$Fv^

tbØ�7¹'Pb3:�;���v	DE$F356

1�;ÚÛ$�'P	xyåæ;ç2.Òè@±_;�

j-H3�� vq3:'�'@nv	xy�¥�v�

�n`b�	DE;úû7NO31�Ø�.a;Ptb

Yç$H3(ª	xy�¥H3b.xy¦_bc@{7

Ù§¦_'	56ÚÛÔ7Ü3d¬nH3�� vq3: 
 
'(,-!
� *ìí-.	DExy$cO3561�;lm�'P	

DEøù��cFixy��;uvjw7�Ë�3¡²

7ñò'(:DEøù���DExy��7�bPa�

�¿7DExyúû�¿�_ü'(:DExy14úû

�¿7�bPÐ_sq314úû;%&��7DExy

14úû��7DE�v;xy$cbPDE$þw�|

q31�;Ø��'	DExyúû�¿7�bPlm�

3� ¡7¹'(:|(	DExy$cO3561�;

lm�'P	>fÕÖ�Ä7�bPÕÖ�Ä.�$56

1�7Ð_�3� ¡7¹'(: 
� lm+�'P	DExy14úû�¿cFiDExy

14úû��;� ¡7�bP	xyåæ;�b$F3

DE561�;"�7¹'(%*±²;eé.	åæn

tbX{	xy�¥|-;��n[bX{	561��

.ÚÛ�3Yç7¹'(: 
=2$FW	*ìí;ñò�3¡²7�bPDExy

$cO3561�7lm�3��.	ÝÞ-H3�� 

vq3:  
 
.�/0!

1)JK�,LM3QRSTUV�>+;56^_$jbP�f
��gh�	2012.8. 

2)JK�,LM3QRSTUV�>+;56^_$jbP�f
i�gh�	2013.3. 

3)JK�,LM3QRSTUV�>+dÔ$jbP�J�g
h�	2012.7. 

4)j�kl3�§¨>+,6$F31456;mG	®n,6
 �	16-1	pp.3-13	1997 

5)opq�	ors�	tuvw3DE56�¿;£x	yz
�L�{| B	Vol.65	No.4	pp.320-331	2009.12 

6)}~��	opq�	��`�3·�4��7�b(�ÖS
�ÆZ�DE�g����;1456�Ûèé$��3ìí	

R&���{|	f 55þ	pp.1416-1420	2008 
7)��L�	����	Ñp{�3DE���$cO3ãä;
xy�\7�Ë'(1456lm±²;��	yz�L�{

| B2(R&��)	Vol.66	No.1	pp.1311-1315	2010 
8)����	
��3DExy��Z;_k4lm$cO3
xyo?U�Z�;³´	>f�º�L)#*�+,Ê��

{|	No.2	pp.23-28	2013.9 
9)��v�	����3DE;î2ï��B;� \_²	R
&���{|	f 45þ	pp.361-365	1998. 

10)�*L¡	¢�£¤	¥�¦§3F¨?�Ê���o��;
��	#*�x�L]Ó©�{|	f 74 þ	f 640 ª	
pp.1371-1377	2009. 

 
 

－ 8 －




