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Estimation of Tsunami Evacuation Facility Choice Behavior Model and Optimal
Location of Tsunami Evacuation Facilities

KISHIMOTO, TATSUYA
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This research developed mathematical models for evacuation behavior from
large tsunami attack, based on the data of the evacuation behavior questionnaire for beach bathers,
the evacuation behavior questionnaire by online, and the evacuation of actual evacuation behavior in

the Great East Japan Earthquake. Evacuation behavior was modeled by geographical location of
evacuees, location of evacuation facilities, their direction from sea shore, their size and height,
topography such as river and altitude, house-building type evacuees live, number of floors of the
building, floor level they live, personal attributes of evacuees, and etc. As a result, the number
of evacuees to each facility and the number of evacuees who choose to remain at home are
guantitatively estimated. Spatial probabilities of each behavior are visualized, and that enables us
to comprehensively discuss the optimal location of evacuation facilities.



B K
(b) B ENRERE Dij

EEER2
-l @BERRAIED
W DR
N y sin0ij

b= 9153 '7
5 ¢

B ommm W
(wﬁﬁﬁ%&rl N
Y

X1 BHE  OEFOBRRLEDTFTR
X2 BB SBREMRICT S LEER




2000 T 2000 2000 T
I ERms: " T
1750 'il 1750 ] 5 ; 1750 ; ; .
1500 = 1500 I 1500 7
REERT LT ! i PRI ;
~ 1250 = ~1250 HH 1250
E T E H E }
&= N
£ 1000 ki ﬁlooo i 51000 =
Il aaBaar 1asis | =l 1
W 750 { W 750 W 750 H =+
3-8 A -1 I
500 EEmEms. .:: 300 500 I
250 HH & 250 HIT H 250 1
mER- 0 H g o SHTHTEEL T T e 3
1000 750 500 250 0 250 750 1000 1000 750 500 230 0 250 500 750 1000 1000 750 500 250 0 250 500 750 1000
K B ) e AT ) B O KEEREm R o
iRE AR - 3004 IREEAS - 3004 ARE A - 3004
60-70
2
20¢(n=78) N 17 [ 94 ] 7 [[810]
30f%(n=183) 79 [ 33 T[22 J1al16'[SIN |
B softn=343) 167 S W AR PEV T |
EEEKE(n=50) 31 [ 5 [&] 5 1] 50#%(n=304) 153 [ 50 [ai 12z 160
BiRih(n=128) 72 [ 25" AT 15 S]] 605 5L (n=195) 96 T W A VA |
& = |92 EFCSENWIGEE |
Blnin-154] — [efelz] 0% 20% 0% 60% 80% 100%
E¥in-s2) T 5[] ; e ] y
Al = sl RERULL DS 05 0BY) 0242 B RE R ERER 020
ZEifi(n=113) [F] [ 9 T3 13116 e
M (n=82) 39 [ 18 32 [3[5T8H] 4
g(s. #ELTI(n=171) 73 [ 35 [ 33 TiolEEH]
fsihin=05) 39 2277 IO 5 THa T 4] P %(n-c00) IEGE 155 [ 160" 51 [50 B8]
£@h(n=32) I i [l 2 [ITaT] . FEsEEr=23) HEC_ 5 a0 7 [ 8 B 1 |
Hri(n=25) 9 [ 5 [T57 2 L[TNF K SRR 0=130) I T < (5 1E
ERHEE(n-54) T 5 7 Iz RS E(n=243) 79 [ 60 36170 [16HEMT
SA(n=52) 7 ERE £okn-17)
Hiiti(n=85) 28 5T s O Y13 3 PR R(n=620)
0% 20% 60% 0%  100% = FERR(=23) - z
REFLSL D 05E 0RY DARNE BARE WERER D20 B SR(n=130) LI
EEEH(n=243)
3 FDAh(n=17)
0% 20% 0% 60% 80%  100%

BEHELEZD 0FR 0EE 0BY 04 £kS 0 2R mAEERS 0T

5



]

Sendai City

/
/

L/
-

/legen d

ion facility

T ;/’ undesignated

A designated

0% 10%
- 20%
| | 20% - 30%
T a0w-a0s
40% - 50%
0 50% - 60%
0 6o0n - 704
I 0% - 80y
I sos - 90x
I <o - 100

river
0 075 15 3
—

home selection probability

45

1km

Hiroyuki Yoshihara

Behavior Model in Flat Area and Rias Area Considering Possibility to Remain at Home

Tatsuya Kishimoto

Sendai City

Legend
death rate

0% - 2%

2% - 4%

a6y

6% - 8%
0 si-10%
P o - 15w
B s - 20%
B 2o - 100x
unknown
undesignated

A designated

river

3 45
1km

Tsunami Evacuation Facility Choice




Proceedings of the 9th International Conference on Pedestrian and Evacuation
Dynamics (PED2018) 2019 Lund Sweden (8 pages) (now printing).

Vol.82 No.739 2017 pp.2335-2341.
https://doi.org/10.3130/aija.82.2335

— Vol.43
2016 pp.161-172.
https://doi.org/10.20803/jusokenronbun.43.0_161

Vol.22 No.51 2016 pp.825-830.
https://doi.org/10.3130/aijt.22.825

Vol.80 No.707 2015 pp.125-133.
https://doi.org/10.3130/aija.80.125

3
Hiroyuki Yoshihara  Tatsuya Kishimoto Tsunami Evacuation Facility Choice

Behavior Model in Flat Area and Rias Area Considering Possibility to Remain at Home
Proceedings of the 9th International Conference on Pedestrian and Evacuation
Dynamics (PED2018) Lund Sweden (8 pages) (now printing).

Yuki Murayama Tatsuya Kishimoto Takashi Yamada Characteristics of Evacuation

and Non-evacuation Behavior in Urban Areas Inundated by Tsunami Attacks
Proceedings of the 14th International Conference on Computers in Urban Planning
and Urban Management 2017 A61 35067 (24 pages)

Takashi Yamada Masahiro Sasaki  Tatsuya Kishimoto Choice Behavior Model for

Tsunami Refuge Facilities: Modeling and Analysis of Evacuations in Natori City after
the Great East Japan Earthquake 14th International Conference on Computers in
Urban Planning and Urban Management 2015 Cambridge MAUSA
Poster No.391.



