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StudK on Travel Means for Tsunami Evacuation in the 2011 Great East Japan
Earthquake and Strategy to Mitigate Traffic Jam in Future Tsunami
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This study examined the tsunami evacuation questionnaire data of Natori city
destroyed by the Great East Japan Tsunami. As for travel means, automobiles share majority of 65% and
traffic jam became severer due to delay. Behaviors of going back home and moving from one evacuation
place to the other are dangerous in flat plain topography.

Authors investigated benefit of bicycle usage for tsunami_evacuation drill in Tahara city facing the high
threat of Nankal Trough earthquake. 45% of people evacuating longer distance to Atsumi Sports Park used
bicycles, which are suitable for elderly not running well. According to the time measurement at safety
lines, delay time of bicycle users is shorter than that of pedestrians. GPS log recordings indicated
average velocities of 91m/min for pedestrians and 146m/min for bicycles, and standard deviation is
smaller for bicycles than for pedestrians. Active use of bicycles in daily lives will improve elderly
self evacuation in long term.



8%
3,979
(2012)
50

€Y

@

®

€Y

2014

981

2009
2011

1933

4m

60%

71,460

11

2001

w1 fthFEIL m 2 TR EhFFE

w3 EEESTNL u 4 AERERAED

s ECTES w6 FHEALENEEN D
w7 BB CEEa

0 200 40 &0 80 100 120

13T
27EST
3 BErE
4151
5 BEhEE E ol
6 BENEIZEFE
7ZOM
1 (n=241)
60 . EF BT
50
40 B EECEE R
30 B E H TR
20
10 m T OiEE, AT
0 ER L ERR
T o 5 7 & = B BN TiEgh
= ¥ 8 3 2 5 i
E & & & & j mEEE
¥ =2 8 8 & = o ‘
RO LY w R ESATh
w905 & i
i
=)
2 n=173, MR
3
14
6 2
4
25
34

1 RLZOERTVWER2 EE AT ETH]
3 FBERERE B4 BT
0% 20% 40% 60% 80% 100%

1 EMERE N (72)

2\ (180)

(n=252)



] &L 2 FREC R
B3 RROHTHEZE wdFFhadBe ok
m5 T O
0% 20% 40% 60% 80% 100%

1= EF g (16)

2R (47)

4
(n=63)
@
(2015) 2014
©)
2016
1096
11
2,012 2014 11
2 5m
Im 20 30
15
2013 7
1.5 2.4km

1.5m

200
1
30
2014
GPS
5
69
68
.. A5% -
I 27% (n=243)
I 689%
7
. 279
P 6994
0% 20% 40% 60% 80%
5 (MR: )
6
60 40
80
[ | [ | [ |
0% 20% 40% 60% 80%  100%
6 (n=269)
1
( 46 31
13.5 8.9
( 3.9 2.3
15 72% 97%
6 19 5 45
21 42 15 52




15 15 25
1 135
8.9 4.6 1868m 21.7
12.7
1.7 9
[ y=146.91x .-
HES R*= 06876
. I () o .
7 B (Hi8) -
~ 1500 @ y=86.260x
m A g R*=0.6243
1000 o @
500
( 0
15m/1000m=1_.5/100 0.0 5.0 100 150 20,0 25.0  30.0
) FREEERRT (47)
10m/200m=5/100 8
(n=17)
GPS
1.5
45
7 (n=17)( Google
earth) 91m/
146m/ 1.6
2
() ©
12 5
(m/min),y 90.8 145.6
(m/min),c 19.2 11.2
( 12.1 (4) -
() 20.7 (8) 15.8
C ) 2011
1016.3 - —
m 1867.9 | 2308.0 No. 24, pp. 101-110,
2014.
8 1500m 2500m




B2 Vol .71
pp-1_1609-1_1614
doi:http://doi.org/10.2208/kaigan.71.1_
1609, 2015

No.28, 2016
http://isss.jp.-net/isss-site/wp-conten
t/uploads/2016/03/2015-042 . pdf

15

No.28, 2016.3
http://isss.jp.net/isss-site/wp-content
/uploads/2016/03/2015-042 . pdf

2011

Al Vol .71
pp-1_823-1_831,
doi:http://doi.org/10.2208/jscejseee.
71.1_823, 2015,

B2
Vol.71 pp.1_1609-1_1614
doi:http://doi.org/10.2208/kaigan.71.1_
1609, 2015

— 2016 3
No.
21 pp- 17_20.

No. 14, pp.
3256-3262, 2014,

2011

No. 24, pp. 101-110,
2014,

B2
Vol. 70, No. 2, 1_1356-1_1360,
2014,
2011
Al Vol.

171, 1-6, 2015.

Yuji DOHI, Yoshihiro OKUMURA, Maki
KOYAMA and Junji KIYONO: Evacuee
Generation Model of the 2011 Tohoku
Tsunami in Kadonowaki, Proc. 14th Japan
Earthquake Engineering Symposium, Vol.
14, pp.1598-1604, 2014.

DEM

14
No. 14, pp. 3276-3285, 2014

A Vol. 69, No. 4,
1_1013-1_1020, 2013,

Murakami, Yanagihara, S., Goto, Y.,

Mikami, T., Sato, S., Wakihama, T.:
Study on casualty and tsunami
evacuation behavior in Ishinomaki city
- Questionnaire survey for the 2011
Great East Japan Earthquake -, Paper No.
1280, Proc. 10th U.S. National Conf. on
Earthg. Engr., 2014,

, No. 37, paper No. 1402,
pp-905-908, 2014.

Leonel Ramos

, No. 37,
paper No. 1401 pp. 901-904, 2014,

B Vol. 69, No. 2,
1_1366-1370, 2013,



— 2015.5.23

Yuji DOHI, Yoshihiro OKUMURA, Maki
KOYAMA and Junji KIYONO Relation
between Starting Tsunami Evacuation and
Behaviors due to Strong Shaking of an

Earthquake EIT-JSCE Joint
International Symposium on
International Human Resource

Development for Disaster-Resilient
Countries Young Engineer & Graduate
student Session 1 Sep, 2015, Bangkok,
Thailand

2011
16
2014.10.25
2011
26
2014.10.10 ,
26 69
2014.9.11,

Yoshihiro OKUMURA, Naoiro NAKAMICHI,
Junji KIYONO: Numerical analysis of
evacuation behavior in tsunami exceeded
expectation, 10th  Asia  Oceania
Geosciences Society (AOGS), Brisbane,
Australia, 2013.6.26-6.23

Yoshihiro OKUMURA, Naoiro NAKAMICHI,
Junji  KIYONO: Evacuation behavior
characteristics during the 2011 Tohoku
Tsunami, EIT-JSCE Joint International
Symposium on International Human
Resource Development for
Disaster-Resilient Countries, Bangkok,
Thailand, 2013.9.12

o

&)

(TAHARA, Maki)

®

MURAKAMI, Hitomi

10201807

KOYAMA, Maki

70462942
OKUMURA, Yoshihiro

80514124



