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Abstract: A large body of evacuees are presumed to accommodate at shelters after a large 
earthquake. However the congestion of shelters has not been discussed in detail. In this paper, we 
construct an evacuation behavior model to shelters, which considers building collapse, lifeline 
damage, fi re-spread and mental factors caused by aftershocks. Using this model, we perform the 
evacuation simulation in case of North Tokyo Bay Earthquake and estimate the congestion of each 
shelter. Additionally, we discuss the methods to reduce the congestion based on the simulation 
results.

Congestion of Shelters After a Tokyo Metropolitan Earthquake
 

Koji OGINO, Toshihiro OSARAGI and Takuya OKI



-3

25.1% 2012 3

2012

65 35

65%

65%

-4

β

2000 4.15 3km

i j dij
1.2

-5

-1

0  10
10  20
20  30
30  40
40  50
50 

-2

0  30
30  40
40  50
50  60
60  70
70 

j ij
ij

j ijj

W d
T

W d

ijT
Wj
ijd

j
i j

i j m

-5

: ~ :[%
]

[h]



4km/ 66.7m/

-1

100

2

1 100

100

-6

-7

100 39.3%

80 31.0%

3 1

-6

23

23

-7

5

-8

1

-9 23

2

1

-8(a)

4

1

-8(b) (c) -9 48

23

-8(d) 70%

-10

-6

-7

. . . . . .
. . . . . [%]

. . . . . .
. . . [%]

. . . . . . .
. . . [%]

. . . . . .
. . . [%]

. . . . .

. . . . . [%]

. . . .

. . . . . . . .
. . . . . [%] 

-1



-11(a)

-11(b)

2012
2013 25

Hirokawa, N. and Osaragi,  T.  2016. Earthquake Disaster Simulation System: 
Integration of Models for Building Collapse, Road Blockage, and Fire 
Spread, Journal of Disaster Research, 11, 2, 175-187

2000
527 189-196

1997

2005
2005

2003

2001

2000

537 141-147
2016

http://diversityjapan.jp/wordpress/wp-content/
uploads/2016/04/kumamoto_report_1-2.pdf 2016 6 14

1 12

2
3 3  3-72

18
25.1%

2012

4 3,809

5

H23
H24

3,809
2013

328

-9 -11

-8

 ~  ~  ~  ~  ~  ~  ~

 ~ 
 ~ 
 ~ 
 ~ 
 ~ 

-10


	梗概0831_2
	梗概0831_3
	梗概0831_4
	梗概0831_5

