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Abstract: Evacuation trainings have been conducted as an effective action to protect people from incoming
tsunamis in case of a big earthquake. This research addresses limitations of existing conventional “event-
style” tsunami evacuation trainings, that are inflexible in disaster scenarios, training timings, training loca-
tions, and participatable trainees. We propose a new ubiquitous computing technology-supported training
model named “Asynchronously-Participatable Tsunami Evacuation Training Model” and a prototype sys-
tem “EverCuate” based on this model. We evaluated the EverCuate system by conducting an extensive user
study in Fujisawa city, Kanagawa, with 40 participants and the total number of 229 trainings. The evaluation
results validated the effectiveness of EverCuate in terms of easiness in participation to a training, promotion
of understanding necessity of different evacuation behaviour for different disaster scenarios, and easiness of
analysing people’s real evacuation behaviour from the view point of local authorities.
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Fig. 1 Handout of tsunami evacuation training event in Fuji-

sawa Tsujido area.
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Fig. 3 Asynchronously-participatable tsunami evacuation
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High elevation area as evacuation destinations
[ (manually added into GIS database) ] o

Tsunami Evacdation “Buildings”
(e.g., Local condominiums near the beach)

Legend =

7 W EICT Ty b U AR R IR O — R vV s
IUEBIYT
Fig. 7 Tsunami temporary evacuation buildings and high al-

titude areas in Fujisawa city, Kanagawa.
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Virtual houses manually
added on the beach.

Ocean
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Fig. 8 Virtual buildings on the beaches for accommodating

tourists.

#Starting points

set Source;

# Destination evacuationplaces

set Destination;

# D istance

param d{Source, Destination };

# P opulation of the starting point
param p{Source};

# C" apacity of the destination
param c{ Destination };

var z{Source, Destination } >= 0;

minimize cost: sum{iin Source, j in Destination } d[%,j] * z[1,

Jli

subject to distribution_from_a_source{i in Source }: sum{j in
Destination } z[¢,5] == p[i;
subject to capacity_of_a_destination{j in Destination }: sum{i

in Source } z[i,j] <= c[j];

end;
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Fig. 9 tsunami_evacuation.mod file.
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Fig. 10 Visualized simulation result: Nishihama area (“Night

time population” scenario).
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Fig. 11 Visualized simulation result: Nishihama area (“Sum-

mer peak season” scenario).
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{Scenario: 1, BID: 1, sink: false}

{Scenario: 1, BID: 2, sink: true}

12 R BERULE IO 7 — & fiE

Fig. 12 Data structure of “evacuation place condition” data.

{Scenario: 1, lat: 35.131023, 1lng: 139.56999, BID: 2}
{Scenario: 1, lat: 35.131045, 1lng: 139.56923, BID: 3}
{Scenario: 1, lat: 35.131047, lng: 139.56901, BID: 121}
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Fig. 13 Data structure of “destination evacuation place” data.
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vice subsystem.
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tion and analysis subsystem.
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+ 2 WAL DRI
Table 2 Number of trainings conducted by participants.
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Fig. 17 Evacuation behavior trajectory in both areas (night

time population scenario).
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Fig. 18 Evacuation behavior trajectory in both areas (summer

MEEAZO-ILET.

peak season scenario).
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Fig. 19 Evacuation behavior trajectory in Kugenuma area

(night time population scenario).
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Fig. 20 Evacuation behavior trajectory in Kugenuma area

(summer peak season scenario).
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R 3 EREIC L 2 BEEEATE)AE O

Table 3 Differences in evacuation speed according to ages.

RS | TR (km/h)
11~20 3.67
21~40 2.92
41~60 2.40
61~ 1.90

= 4 FHEFE PR OBEREATE)E L O

Table 4 Differences in evacuation speed in case of being with

children.
BB ARG | CFREEEEEE (km/h)
FAEE R 2.36
T L 2.45

R 5 SLRCE R PR AT B EE D g
Table 5 Differences in evacuation speed in case of being with

elderly person needing care.
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Table 6 Post-experiment questionnaire results by participants

(local residents) (5-point Likert scale).
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Table 8 Questionnaire results by local authority workers and

volunteers (5-point Likert scale).
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