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Abstract

Along the coastlines of Japan, many tourism areas are at risk of tsunami. When a subduction-zone earthquake occurred,
and tsunami is imminent, all people in the estimated inundation areas must immediately evacuate to any safety zone by
the tsunami arrival time. In the emergency situation, the tourism industry staff play a vital role in visitors’ evacuation.
This study examines tourism industry staff’s risk perceptions and perceived behavioral control of supporting tourists’
emergency evacuation. We analyzed relationships among the perceptions of the Nankai trough Earthquake (NTE) and
tsunami, risk perceptions of situations after the earthquake, and perceived behavioral control of supporting tourists. The
NTE will presumably occur in the near future, and strike large areas in Japan. This study contributes to understanding
tourism staff’s recognition of the emergency responses. The research site is Shirarahama in Shirahama Town,
Wakayama, Japan. Shirarahama is a famous tourist area with beaches, sightseeing spots, and hot springs. In contrast, the
region is at high risk for the NTE and tsunami. To understand emergency response perceptions of tourism industry staff,
a questionnaire survey was conducted from October 23, 2019 to November 22, 2019 in Shirarahama area. The target
was the staff members, including managers, regular employees, non-regular employees, and part-time workers, working
in the estimated inundation area. The number of distributed questionnaires was 346, and the number of valid responses
was 195 (56.4%). Results indicated that perceptions of the NTE and tsunami did not strongly affect perceptions of
situations following the NTE and perceived behavioral control. However, lead time before the arrival of tsunami is
essential to adequately support tourists’ evacuation. Tourism industry staff should have accurate images of conditions
after the earthquake and the recognition of available time. In the results of one-way analysis of variance, for perceptions
of situations after the NTE, talking with other workers was statistically significant for eight items. These items are
related not to the physical damage but to staff and tourists’ behavior. In multiple regression analyses, information
communication with tourists was the essential factor for perceived behavioral control. Issues of informing emergency
situations and appropriate responses include informational contents and the provision channel that depend on each
office condition, staff role(s), and post-earthquake condition. In addition to having correct knowledge of the earthquake
and tsunami, the staff should be able to adequately consider situations after the earthquake. Based on the recognition,
examining tourists’ supports and the evacuation of themselves is necessary in planning these procedures.
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1. Introduction

Along the coastlines of Japan, many tourism areas are at risk of tsunami. In tourism areas, many tourists are
unfamiliar with the location, local emergency plan, and resources to protect them from natural hazards [1, 2].
Additionally, tourists often gather in relatively small spaces. When a subduction-zone earthquake occurred,
and tsunami is imminent in the estimated inundation areas, even in the condition, all people, including
residents, visitors, and tourist staff, must immediately evacuate to any safety zone by the tsunami arrival
time.

Following the Sumatra earthquake of December 26, 2004, many people, including tourists and tourist
industry staff, were killed by tsunamis [3, 4]. In Japan, the Nankai Trough Earthquake (NTE), a type of
subduction-earthquake, is forecasted to occur in the near future [5]. After the NTE occurred, seismic motions
and tsunamis can cause severe damage over large areas. Since, all tourism-related facilities in coastal areas
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must establish systems that enable the entire population to evacuate promptly by tsunami arrival time. In
these emergency situations, people working in coastal areas play a vital role in visitors’ evacuation to safe

zones.

Surveys for tourists’ perceptions of tsunami risk indicated lack of local knowledge and regional
natural hazard risks, and issues of the information communication [6, 7, 8, 9, 10]. The semi-structured
interview survey for tourists’ survivors from the Indian Ocean tsunami showed that there were problems of
the tsunami awareness, warning systems, and personal preparation, and tourism workers had not sufficient

knowledge of tsunami and evacuation [11].

Previous studies have also found that the
tourism industry did not have enough emergency
response measures for natural disasters [12, 13, 14,
15,16 17]. However, employees desired to learn
response measures and tsunami evacuation drill [14].
Tourists also have demanded the preparation of
tsunami evacuation measures [18]. In terms of the
perception for crisis management, there was the gap
between tourists and tourism industry managers [19].

The tourism industry and its institutions have a
responsibility to tourists and society to reduce
disaster risk [20]. For the intention of planning crisis
management, social norms, attitudes, and past crisis
experience were identified as factors [21]. In
contrast, surveys of tourism staff perceptions have
not been sufficiently accumulated. This study
examines tourism industry staff’s risk perceptions
and perceived behavioral control of supporting
tourists’ emergency evacuation. To depict the staff
perceptions and these factors, a questionnaire survey
was carried out in a tourist area.

We analyzed relationships among perceptions
of the NTE and tsunami, risk perceptions of
situations after the earthquake, and perceived
behavioral control of supporting tourists. Perceived
behavioral control is a critical component that affects
behavior intention in the theory of planned behavior
[22, 23]. This study contributes to understanding
tourism workers’ recognition of the emergency
responses.

2. Method
2.1 Summary of the Nankai Trough Earthquake

The Nankai Trough, located in the southern area of
the Japanese archipelago, has repeatedly ruptured,
which caused the NTE. The rupture areas under
Nankai Trough are formed between the Philippine
Sea plate and the Eurasian plate (Fig. 1.1). Over the
past centuries, the NTE has caused extensive damage
and casualties in large areas. The next NTE will
presumably occur by 2050, and, if the earthquake
occurred, affect a vast area in Japan [5, 24].
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Fig. 1.2 — Tsunami hazard map in the research site
The map was arranged by the author based on the tsunami
hazard map of Shirahama Town [25]. The tsunami
inundation area has been estimated for the Nanakai
Trough Megathrust Earthquake [26].
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2.2 Research site

The research site is Shirarahama area in Shirahama, Wakayama, Japan. Shirarahama is a famous tourist area
with beaches, sightseeing spots, and hot springs (Fig. 1-2). In contrast, the Nankai Trough Megathrust
Earthquake (NTME) assessment, which assumes the largest rupture type in the NTE [25], has estimated JIMA
seismic intensity scale of 6+, and the tsunami height of 10 meters or over, tsunami arrival time to Shirahama
Town of approximately 15 minutes after the earthquake; this estimated tsunami arrival time is shorter than
those in the devastated areas of the Great East Japan Earthquake. Therefore, when the NTE occurred, the
earthquake ground motions continue for minutes around Shirarahama area, and after that, all people in the
estimated inundation area should evacuate promptly to any safety zone.

2.3 Data collection

To understand the emergency response perceptions of tourism industry staff, the survey was conducted in
Shirarahama area. The target was the staff members, including managers, regular employees, non-regular
employees, and part-time workers, working in the estimated inundation area in Shirarahama (Fig. 1.2). The
questionnaire was distributed through Shirahama Town Office, Shirahama tourism association, Shirahama
hot spring and ryokan group, and Shirahama society of commerce and industry, and returned by postal mail
from October 23, 2019 to November 22, 2019. The number of distributed questionnaires was 346, and the
number of valid responses was 195 (56.4%). Respondents’ characteristics are shown in Table 1. The

Table 1 — Characteristics of respondents

Variable Frequency (%)

Women 78 (40.2%)

Gender Men 114 (58.8%)
Others 2 (1.0%)

30 years or under 22 (11.4%)

31-40 years 34 (17.6%)

Age 41-50 years 40 (20.7%)

51-60 years 51 (26.4%)

61 years or over 46 (23.8%)

Manager 57 (31.7%)

Position Regular employee 102 (56.7%)
Non-regular employee and Part-time job 21 (11.7%)

. One year or under 25 (13.1%)

}:E;Od of 1-3 years 31 (16.2%)

e;" hy ;(:;St 3-10 years 54 (28.3%)
ploy 10 years or over 81 (42.4%)
Workine place Accommodation, including hotel, guesthouse, inn 68 (35.4%)
£P Tourist related facility, including restaurant, hot-spring facility, souvenir shop 124 (64.6%)

1-10 74 (38.3%)

I:Illllnizere(e)i 11-50 75 (38.9%)
pIoy 51 or over 44 (22.8%)

1-2 85 (44.3%)

Number of stories 3-4 50 (26.0%)
5 or over 57 (29.7%)

. . . Yes 68 (36.0%)

a) Emergency response drill for tsunami evacuation No 121 (64.0%)

. L o Yes 29 (15.3%)

Experience of b) Emergency response drill estimating the situation after an earthquake No 160 (84.7%)
emergency . Yes 32 (17.6%)
response training ¢) Seminar for earthquake emergency response No 150 (82.4%)
and meeting . . . . . Yes 72 (39.6%)
d) Talking with other workers for emergency response in preparing for tsunami No 110 (60.4%)

. s Yes 52 (28.6%)

e) Explanation of your office’s emergency response manual No 130 (71.4%)
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questionnaire included items of perceptions of the NTE and tsunami, perceptions of emergency situations,
and perceived behavior control following the NTE and tsunami warning.

The question assumed that respondents were in their offices and a certain situation following the NTE.
The question for perceptions of situations after the NTE was “To what extent do you think these situations
occur,” using a seven-point Likert scale (1="the probability of occurrence is very low,” 7="the probability of
occurrence is very high”). The question for perceived behavior control was “To what extent do you think you
can perform these things,” on a seven-point Likert scale (1="will not be able to do at all,” 7="will be able to
do very well”). We treated these ordinal scales as interval scales, such as “the probability of occurrence is
very low” is 1.0 point, and “the probability of occurrence is very high” is 7.0 point, and also “will not be able

to do at all” and “will be able to do very well” are 1.0
and 7.0 points, respectively.

2.4 Data analysis

First, we described perceptions of the NTE and
tsunami, including the seismic intensity scale, ground
motion duration, tsunami height, tsunami arrival time,
and inundation depth of their offices.

Second, one-way analysis of variance
(ANOVA) for perceptions of situations after the NTE
was applied to analyze differences in respondents’
attributes and perceptions of the NTE and tsunami.
Characteristics in Table 1 were used in these analyses.

Third, we used multiple regression analysis to
find factors for perceived behavior control. In the
analyses, items of perceptions of situations after the
NTE, perceptions of the NTE and tsunami, and
attributes were used as dependent variables.

3. Results

3.1 Perceptions of the Nankai Trough Earthquake
and tsunami

Measured results of perceptions for the NTE and
tsunami are shown in Figs. 2.1-2.5. For the NTE’s
seismic intensity scale, many respondents selected 6+
or over (Fig. 2.1). In the question of strong motion
duration, the result showed that perceptions of the time
length varied in respondents (Fig. 2.2).

For the question of the tsunami following the
NTME, tsunami height, which is the height in the
Shirarahama coastal area, was asked. In the result,
approximately 40% of respondents chose 8m or less
(Fig. 2.3). In the question of tsunami arrival time,
although many respondents anticipated 15 min or
under, about 10% of respondents selected 20 min or
over (Fig. 2.4). For the question of the inundation
depth at each workplace, approximately 60% of
respondents chose 5 meters or over (Fig. 2.5).
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Fig. 2.1 — The perception of the seismic intensity scale
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Fig. 2.2 — The perception of the strong ground
motion duration
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Fig. 2.3 — The perception of the tsunami height
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Fig. 2.4 — The perception of the tsunami arrival time
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Fig. 2.5 — The perception of the inundation depth
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3.2 Perceptions of situations after the earthquake

Table 2 presents results of perceptions for situations after the NTE. The highest mean item was “2) the
equipment and materials in your office are scattered by the seismic motions. The item of “1) your office
building is damaged by the seismic motions,” related to physical damage, was also high mean one. In
contrast, the mean of “8) there are many tourists who do not evacuate immediately even though the staff
announced the evacuation,” associated with tourists’ evacuation behavior, was relatively low.

To identify differences for these items in attributes and perceptions of the NTE and tsunami, we
applied one-way ANOVA and multiple comparisons using Tukey’s method at p<0.10 level of significance.
Since some categories of perceptions and characteristics were low numbers, category integration or
exclusion was performed for them; the perception of the seismic intensity scale was divided into three
categories: 5+ or under, 6-, and 6+ or over; the perception of the strong ground motion duration was divided
into five categories: 0—0.5 min, 0.5—1 min, 1-3 min, 3—6 min, and 6min or over; the perception of tsunami
height was divided into four categories: 5 m or under, 5-8 m, 8-10 m, and 10 m or over; the perception of
tsunami arrival time was divided into six categories: 0-3 m, 3-7 m, 7-10 m, 10—15 m, 15-20 m, and 20 m or
over; and women and men were used in gender categories. Table 3 displays all results of one-way ANOVA
and multiple comparisons.

Focusing on differences in perceptions of the NTE and tsunami, no items were statistically significant,
excluding strong ground motion duration for 4), and tsunami height for 12). In the analysis of 12), all
workplace attributes were statistically significant. In terms of items related to the experience of the training
and meetings, “d) talking with other workers” was statistically significant for eight items.

3.3 Factors of perceived behavioral control

Table 4 shows items and response results for perceived behavioral control after the earthquake. The item of
the highest mean was “iv) to cooperate appropriately with other worker(s).” However, these means of
perceived behavioral control were lower than those for perceptions of situations after the NTE.

To find factors of perceived behavioral control, multiple regression analyses, using the items in Table 4 as
dependent variables, were performed with the stepwise procedure at p < 0.10 level of significance.

Table 2 — Perceptions of situations after the NTE

Questionnaire items Mean S.D.
1) Your office building is damaged by the seismic motions. 5.89 1.57
2) The equipment and materials in your office are scattered by the seismic motions. 6.39 1.16
3) Many people are injured and unable to walk due to seismic motions. 5.74 1.37
4) The information from staff member(s) does not sufficiently reach tourists. 5.37 1.55
5) The staff members themselves become confused and are unable to adequate responses. 5.58 1.38
Due to seismic motions, moving through the evacuation routes to the evacuation sites is
6) .. 5.79 1.44
difficult.

7) The evacuation routes are closed due to a large number of tourists. 5.64 1.46
8) There are many tourists who do not evacuate immediately even though the staff announced 476 1.83
the evacuation. ' '

9) Many tourists evacuate by their vehicles. 5.45 1.68

Appropriate information is not provided to foreign tourists who have difficulty

10) ) 591 1.49
understanding Japanese.
Adequate supports are not provided to people needing extra time to move by themselves,

1. 5.99 1.32
for instance, elderly people.

12) Due to many tourists outside your office, confusion occurs during the evacuation. 5.96 1.35

© The 17th World Conference on Earthquake Engineering - 6e-0017 -



17" World Conference on Earthquake Engineering, 17WCEE
Sendai, Japan - September 27th to October 2nd 2021

The 17th World Conference on Earthquake Engineering

T WCEES &
Sendai, Japan
2020
=21

6e-0017

[1c>~  [uomeEp
ou >0 S 0e[]  |[omwood +WO> ‘uonendeAd
's'u d |su s'u su ol I P e>Aoeys'u s su 'su 's'u su wo[—g |[su su oy} Suunp SIND00  UOISNJUOD  “OIJJO
0000= 500 0=d ot T hsunoy 610°0=d INOA apIsIo §Isno} Auew o} an (Z[
1200=d |, 0°0=d
-91doad A[19p[9 “9our)SUL 10J ‘SIA[ISWAY)
) ou >S9K . . X
's'u d |su s'u su 'su su s'u 's'u 's'u 's'u s 's'u s'u sU 's'u su £q orow 0) dwn enxd Surpesu ojdoad
LLOO= 03 papraoid jou are spoddns ayenbapy (] |
K1—0> 09-1¢ ‘asouede urpuejsiopun AynoLgip
. ou >$34 | - . . . - . 0S—11 | - - . - . : :
su g |su s'u su su su su IKe—1 su ] su su su su su su oAey oym sjsuno} uSeroy o3 papiaoid
000°0= 380 0=d >0t d jou s1 uonewdojur eudorddy (o]
0¥0°0= : : : :
ou >S4 [ou >S9 |ou>SaA | ou >$4 || - . - - - - - - - . . “SO[OIYRA
s'u s'u su su su su su su su su su su su . :
310°0=d [8v00=d |L10°0=d L100=d oy Aq 9endeAd  sisunoy  Auepy (6
ou >S9K "UOTIBNOBAD AU} PAOUNOUUR JJB)S
's'u wla 'su su 'su su su su [s'u su su su su su su su s'u ) ySnoyl UoAd AJOJEIpIWIIT OIBNOBAD
100°0= JOu Op oym SISLNO) Auew ore d5AYL (8
o ou>sok | o . - e . - o . o o o o . . 'SISLINO) JO IDquINU o51e[ €
su i su su su su >05-11 |[su su su su su su su su su su :
900 0=d cc00=d 0} 9N PISO[O Ik SANOI UOTENdeAd Y], (£
“JNOLFIP ST SIS UOTJENOLAD
's'u 's'u 'su s'u s 's'u 's'u s'u [s'u s 's'u 's'u 's'u 'su 'su s'u s'u oU) 0} SIIN0I UONENOLAd 2y} ySnoIy)
Suiaow  ‘suopowr JIwWISIdS 0} ang (9
‘sasuodsal
's'u 's'u su s'u 'su 's'u 's'u s'u [s'u ‘s 's'u su 's'u 'su 'su s'u s'u ojenbope 01 9[qeun ore pue PISNJUOd
QW009q SIA[OSWAY) sIoquIdW JJels Ay, (S
A K C : A
SOA >OU J0U>SoA |, su su su su su su su su su su su su (€500 |gyu SISLINO] [OBAI A[JUSIOIINS J0U S0P
r00=d [6€00=d 1=50¢l (s)1oquiowr Jyers woly uoneuLofur oYy, (4
9€00=d
uonep
N ou>sof | » N N 15 OWWo0 || N N - N N N B » ‘SUONOW DIWSIAS 0] NP H[eMm
su ‘o=d [5Y su su su > 01-1 - [e>Apogyls'u su su su su su su su su 01 9]qeun pue pamfur ore ajdoad Aue (
200= 200°0=d [is1moy ) 9[qeun pue painlul [ N (€
6600=d
su su sok >ou su su su su su s u su su su su su su su su ‘SUOTIOUI DIWISIAS Y} Aq POISEOS AIE IO
050 0=d InoA ur sfeudjew pue juowdinba oy (g
R pofojdue
SOA >ou | . . o . . . - lremSaruoul. . . o . . . . ‘suonowr dIwsIos
190'0=d su su su su su su su su g |5 Y su su su su su su oup Aq peBewrep st Burpyng aotgo MOA (1
1€0°0=d
[enuet asuodsai [o Tweuns) [[sariols Jo[sa ooerd Juow uonisoq [o8y 1opuan) |ydop uo [own WSy |uoneInp |9[eds SWQ)1 AITBUUONSAN()
S,901J0 [s1oxiom (Ao senbupred |10 [[up [HoqunN [oAojdwe Surpop [[Aojdwo nepunuj |[eALIE  |iureuns] |uonow  [Ajsudjul
IN0A 10410 udSIowo [yefup |osuodsax Jjo sn Tweuns J, punois3  |o1wsIdg
Jouor  [yum 30 [asuodsar £ | £o JoquInN. onunuod Suong
jeueldxd (Surye], |reurwag [ousSiour] |ueSiowg o poad
(e (p 0 q (e

ayenbuies Ay Jayye suonenyis Jo suondsdiad a1 1oJ suosiedwiod sidinui pue Y AQNY AeMm-3U0 JO SHNSIY — € d[qe ],

- 6e-0017 -

© The 17th World Conference on Earthquake Engineering



66'001 7 The 17th World Conference on Earthquake Engineering

17" World Conference on Earthquake Engineering, 17WCEE
Sendai, Japan - September 27th to October 2md 2021

Table 4 — The perceived control in the emergency situations

Questionnaire items Mean S.D.
i) To respond adequately after the Nankai Trough Earthquake 3.54 1.53
ii) To inform the situations to all tourists 3.73 1.52
iii) To have tourists recognize appropriate behavior 3.62 1.48
iv) To cooperate appropriately with other worker(s) 4.22 1.54
v) To guide the evacuation of all tourists 3.81 1.67
vi) To assist person(s) who have difficulty moving smoothly by themselves 3.66 1.52
vii) To support injured person(s) who cannot walk by themselves 3.58 1.46

Table 5 — Dummy variables and categories in multiple regression analysis

Variable | Category

The perceptions of the Nankai Trough Earthquake
Seismic intensity scale [ 0: 6- or under, 1: 6+ or over
Strong ground motion duration [ 0: 3 minutes or under, 1: 3 minutes or over
Tsunami height [ 0: 8m or under, 1: 8m or over
Tsunami arrival time: 10—15 minutes | 0: Other categories, 1: 10—-15 minutes
Tsunami arrival time: 15+ minutes | 0: Other categories, 1: 15 minutes or over
Inundation depth: 2-5m | 0: Other categories, 1: 2-5m
Inundation depth: 5—-10m [ 0: Other categories, 1: 5-10m
Inundation depth: 10m+ | 0: Other categories, 1: 10m or over

Personal attribute
Gender: women | 0: Other categories, 1: Women
Age: 31-50 years | 0: Other categories, 1: 31-50
Age: 51+ years | 0: Other categories, 1: 51 or over
Position: manager | 0: Other categories, 1: manager
Position: regular employee | 0: Other categories, 1: employee
Period of continuous employment | 0: 3 years or under, 1: 3years or over

Attribute of the workplace
Working place | 0: Accommodation, 1: Tourist related facility
The number of employees: 11-50| 0: Other categories, 1: 11-50
The number of employees: 51+ | 0: Other categories, 1: 51 or over
The number of stories: 3—4F | 0: Other categories, 1: 3—4
The number of stories: SF+|0: Other categories, 1: 5 or over

The experience of emergency response training and meeting

a) Emergency response drill for tsunami evacuation | 0: No, 1: Yes

b) Emergency response drill estimating the situation after earthquake | 0: No, 1: Yes
c¢) Seminar of earthquake emergency response | 0: No, 1: Yes

d) Talking with other workers for emergency response in preparing for tsunami | 0: No, 1: Yes
e) Explanation of your office’s emergency response manual | 0: No, 1: Yes

Independent variables were perception items of situations after the NTE (Table 2), perceptions of the NTE
and tsunami, and attributes. The dummy variables are shown in Table 5.

In the analysis results (Table 6), “4) the information from staff member(s) does not sufficiently reach
tourists,” an item associated with information communication, was statistically significant and negative for
all independent variables. The personal attribute of gender was a factor for v), vi), and vii). Since these items
are related to behaviors that require some physical activity, the dummy variable of “gender: women™ is
considered a factor and negative in these analyses.

For item of “i) to respond adequately after the Nankai Trough Earthquake,” perceptions of 5) and 8)
were factors and negative as well as 4). These perceptions, related to appropriate response and information
transition from staff, also became factors decreasing perceived behavioral control.

© The 17th World Conference on Earthquake Engineering - 6e-0017 -



2021

B

d

17" World Conference on Earthquake Engineering, 17WCEE
Sendai, Japan - September 27th to October 2"

The 17th World Conference on Earthquake Engineering

T WCEE
Sendai, Japan
2020
=21

6e-0017

SOA[ISWOY)
(8L0°0) (100°0) ($91°) |49 yrem jouued oym
vi- LT - 081" (s)uosiad painfur
jroddns oL (11A
SOA[OSWOY)
. . R X A1yroous
Mmm.o.e (000°0) F91) 3uimow  Kynouip
I 6¢ 6L1 oAey oym (s)uosirad
)SIsse oL (1A
. . S1S11n0}
So.o.S Com.v [T JO UOIJBNOBAD
¢ sce oyl apmm3 o] (a
. . . . (s)1o3Iom 121310
m@.o.e ms.o.e (5€0°0) (€81°) s Aprendosdde
[ £ or°0 €0t ojeradood o] (Al
) ) . Jo1aeyaq 9ierrdordde
(#80°0) (000°0) (L) »71u30021
4 oy 6¥e S1S1IN0} 9A®vYy o (111
S1S1INO
(920°0) (00°0) (€v0°0) (000°0) (8€0°0) (zsT) B o m:oaﬁ en _M
; e 1 Ly 10 8z 11 ! 1en)
BLo c oy wiroyur ol (11
ayenbyliey
(+20°0) (110°0) (sz00)  |(010°0) (650°0) (¢81°) [udnoiy reyueN
81°0 0C'- 0¢'- ve- €10 61T oy} Ieye Ajejenbope
puodsau o, (1
‘asoueder
‘ordoad 3urpu
A119p[o| eISiopun ‘uo
‘oouelsul K 11BNOBAD “}INO1JJIp
‘uo|10J  “sd| 3 noIyIp LYif po S1
11BNOBAD| AJOSWAY) ARy sunouue S9)IS  Uo 'S ‘suorjow
oyl|Lq dAaow oym Jjers oyl| 'sistanol| 13enoeas| osuodsol| s)sLIno}| ‘suorjow| OIWSIIS Y
3unnp|ol aw1)| S3ISLINO} ysnoyl Jola 03| 91enbope|yoear L3 orwsias(ayl Kq ¢
SINd%%0 U enxa| udroioj udAd K193 Ioqunu(sda)not uo(oj d[qeun| UdIdIFIns 01| para1ieas| ‘suonow|pasnlpy)
orsnjuod| 3Jurpaou 0] vIpoUIWI] agi1e]| nenoeas|ore pue joujonp y[em oIe| OLWSIAS|
‘oo1330|a1doad oy popraoid JjendeAd|e o} anp )| pasnjuoofsesop  (s{o) d91qeun aorgyoloyy  Aq|°
InoA| papraoxd j0U| "S[IIYA joul  paso[d Mw:o.ﬁﬁ QWwo059q| )Iaquow pue|inok ul s| pagewep
apisinojjou  oIB|SI uor|1royl  Kq|op oym are| Juraow so JJeis| paunflur| jerrojew ST
s1s1inolf syroddns| jewrojur| 9jenoBAS| $ISIIN0}|SIINOI UO| ‘SUOIIOW| A[ISWIYI{WOI] Uol Jre|pue ju| Jurpring
Auew 9 J1e| sisunoj|Auew oJe|l 1jendead| orwsias| sioquaw| jewdtojull 9jdoad| swdinba J91}J0
0} on(| renbapy|rrdorddy KueN oguaﬁ. v:m_. 01  an(|jjels uaﬁb o:m._. KueN L INno A
(@1 (1 (o1 (6 8 L C) < v (€ (€ a

[0I1U0D [BIOIABYDQ POAI01ad o1} 10J sIsA[eur uoIssaigar aydinuw Jo s}ynsay — 9 9[qeL.

- 6e-0017 -

© The 17th World Conference on Earthquake Engineering



2021

B

d

17" World Conference on Earthquake Engineering, 17WCEE
Sendai, Japan - September 27th to October 2"

The 17th World Conference on Earthquake Engineering

T WCEE
Sendai, Japan
2020
=21

6e-0017

(onjea d) juo101JJ200 pazipiepuel§

SoAJesway) Aq

(2000) j[em jouued Oym
€T - (s)uosiod paanfur
j1oddns o (11A
SOATOsWOY) Aq
. A[qyjoows 3uraow
sé.e Anoryyip  daey
el oym (s)uosiad
jsisse o] (1A
. . . $1S11N0}
1L0°0) :8.9 &8.9 [[% JO WOHBNIEAS
€10 14! €l ay) apind op (A
(s)iayiom
600°0) 197310 qIm
61°0 K19rerrdordde
ojerodooo o (Al
101ABYQq
) ) ) drerrdoadde
$70°0) mmoe mmc.e o71u30001
y10 10 [0 $1511M0}
aaey ol (1
i i S1S11N0}
(LL0°0) (£60°0) e 01 suonenys
<o 1o oy} wrogur of, (11
oyenbyjiey
) i y3noag
860°0) 9£0'0) reyuEN o0
ero s1°0 1918 A[91enbope
puodsar o] (1
Te| asu
nueu| odsay uone w| w uon
A s 9 9| NOBAY +1| 0s-11 9 +lwor| we| +¢1| <1 BInp 9
ouad| y1om| yenb| yenb) | G:800K| 599K juowA| 9K0[ wor| —¢| -t =01 : uo| [eos
Iowd| 19yjo| yires| yes| eunsy +jg :| Jp—¢| ojdwo| ojdwa ojdwa| dwo gl oyl iyl owmn|own now K
Joul yum|  jo| 10J|  10J|SOLI0IS|SILIOIS Jjo Jo 9| snon| rej|ioTe uf 1dop|1dop|idop| 1| R pu| j1su
oney 3| reu| qqup| qup| joi1d| joid| won| uon|oeyd|unuods|noi| uew 0S| owom| uo| uo| uo|arue|arue|jysioy|noi3| ajur
erdxofuryrey rwas| oy oyl qunu| qunujrodord|{rodoid| Sury Jo|:uon|:uon +Wm |Wm 4 mep| nep| nep| rwe| rwe |  Sul o
(ol (p o (q (e Ay} Y} Y} oyy| Jom|poridd]| 1sod| 1sod| :93e| :08e| opua3| unur| unur| unuy| unsj| unsj}| eunsj| oJ3s| SIS

[011U0D [BIOIABYQQ PAAIad1ad oyl I0J sisA[eur uoIssardas ojdinuw jo sjynsoy — (ponunuod) g o[qe].

- 6e-0017 -

© The 17th World Conference on Earthquake Engineering



66'001 7 The 17th World Conference on Earthquake Engineering

17" World Conference on Earthquake Engineering, 17WCEE
Sendai, Japan - September 27th to October 2md 2021

4. Discussion

This study analyzed the tourism industry’s staff perceptions of emergency responses after the NTE. For
perceptions of the NTE and tsunami, many respondents selected one minute or shorter in the question of the
ground motion duration (Fig. 2.2). However, the NTE assessment has estimated that strong ground motions
continue a few minutes [27]. After the Great East Japan Earthquake, strong ground motions also continued
for minutes in devastated areas. To examine adequate emergency response after the NTE, tourism industry
facilities and their staff must have not only accurate knowledge of seismic intensity, but also the recognition
of the nature of ground motions, for instance, the time length of strong ground motions.

On the other hand, results indicated that perceptions of the NTE and tsunami did not strongly affect
perceptions of situations in the aftermath the NTE and perceived behavioral control (Tables 3, 6). However,
lead time before the arrival of tsunami is essential to adequately support tourists’ evacuation. Therefore,
tourism industry staff should have accurate images of conditions after the earthquake and the recognition of
available response time. On this basis, the tourism industry facilities should consider what staff can and
cannot do and what procedures they must follow during the term from the earthquake to estimated tsunami
arrival. For adequate responses, emergency response plan must be detailed and have the feasibility. In factors
of perceived behavioral control, the seminar experience was not significant. For the examination of
emergency response, results suggested that not only learning knowledge about the earthquake and tsunami
but also drills and discussion for emergency response play an important role (Tables 3, 6).

Tsunami height is also an important scale to consider emergency responses. Although the NTME
assessment has indicated tsunami height is over 10m at Shirarahama area, many respondents regarded it as
lower than that. To improve the evacuation measures and the preparedness, tourism staff should also have
correct knowledge of tsunami.

In the results of one-way ANOVA for perceptions of situations after the NTE, “b) talking with other
workers” was statistically significant for eight items (Table 3); these are related not to the physical damage
but to staff and tourists’ behavior. For these items, staff members with experience of talking about
emergency responses perceived lower than those without the experience. Discussing situations and
emergency responses in staff members may decrease the recognition that visitors could be confused after the
earthquake.

In multiple regression analyses, information communication, the item of 4), was the essential factor
for perceived behavioral control. Issues of informing emergency situations and appropriate responses include
informational contents and the provision channel that depend on each office condition, staff role(s), and post-
earthquake situation. For perceptions of situations after the earthquake, the item of 12), related to tourists’
confusion outside the office, was largely associated with workplace condition (Table 3). To enable to
perform profound and adequate actions in emergency situations, each workplace must examine both
response procedures and the contents of information for tourists following the earthquake. To enhance
emergency responses, warning messages must include accuracy, clarity, certainty, sufficient information,
clear guidance, and the specification of the location [28]. For efficient warning messages and appropriate
responses, emergency drills and discussion are also crucial.

5. Conclusion

This study revealed relationships among perceptions of the NTE and tsunami, risk perceptions after the
earthquake, and perceived behavioral control of the tourist industry staff. Results indicated that the time
length between the NTE’s occurrence and tsunami arrival time was not largely significant for risk
perceptions of situations after the NTE and perceived behavioral control in the analyses. The main factor of
perceived behavioral control in the emergency situation was the perception of information communication.

Improving emergency responses for the earthquake and tsunamis is essential in the high-risk areas. In
addition to having correct knowledge of the earthquake and tsunami, the staff should be able to adequately
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consider situations after the earthquake. Based on the recognition, examining tourists’ supports and the
evacuation of themselves by estimated tsunami arrival time is needed in planning procedures.

Acknowledgement

The author would like to thank the respondents of the tourist industry staff in Shirarahama who shared their
precious time and experiences in the survey.

References
[1] Murphy PE, Bayley R (1989): Tourism and disaster planning. Geographical Review, 79(1), 36—46.
[2] Burby RJ, Wangner F (1996): Protecting tourists from death and injury in coastal storms. Disasters, 20 (1), 49-60.

[3] United Nations Country Team in Thailand Office (2005): Tsunami Thailand one year later: national response and
the contribution of international partners.

[4] Cohen E (2009): Death in paradise: tourist fatalities in the tsunami disaster in Thailand. Current Issues in
Tourism,12(2), 183-199.

[5] The headquarters for earthquake research promotion of Japan, Evaluations of occurrence potentials or subduction-
zone earthquakes, 2013 (Accessed 13 March 2021),
https://www.jishin.go.jp/evaluation/long_term_evaluation/subduction_fault/ (in Japanese).

[6] Terumoto K (2013): A study on tsunami evacuation systems in tourist area. Journal of the City Planning institute of
Japan, 48(3), 795-800.

[7] Arce RSC, Onuki M, Esteban M, Shibayama T (2017): Risk awareness and intended tsunami evacuation behavior
of international tourists in Kamakura City, Japan. International journal of disaster risk reduction, 23, pp.178-192.

[8] Esteban M, Bricker J, Arce RSC, Takagi H, Yun NY, Chaiyapa W, Sjoegren A, Shibayama T (2018): Tsunami
awareness: a comparative assessment between Japan and the USA. Natural hazards, 93, 1507-1528.

[9] Hall S, Emmett C, Cope A, Harris R, Setiadi GD, Meservy W, Berrett B (2019): Tsunami knowledge, information
sources, and evacuation intentions among tourists in Bali, Indonesia. Journal of Coastal Conservation, 23, 505-519.

[10] Terumoto K (2020): Tourists’ perceptions of earthquake and tsunami risks and evacuation behaviors. Journal of the
City Planning institute of Japan, 55(1), 30-40.

[11]Kelman I, Spence R, Palmer J, Petal M, Saito K (2008): Tourists and disasters: lessons from the 26 December 2004
tsunamis. Journal of coastal conservation, 12, 105-113.

[12]Drabek TE (1995): Disaster responses within the tourist industry. International journal of mass emergencies and
disasters, 13(1), 7-23.

[13]Cheung C, Law R (2006): How can hotel guests be protected during the occurrence of a tsunami? Asia Pacific
Journal of Tourism Research, 11(3), 289-295.

[14]Jounston D, Becker J, Gregg C, Houghton B, Paton D, Leonard G, Garside R (2007): Developing warning and
disaster response capacity in the tourism sector in coastal Washington, USA. Disaster prevention and management,
16(2), 210-216.

[15]Hystad PW, Keller PC (2008): Towards a destination tourism disaster management framework: long-term lessons
from a forest fire disaster. Tourism management, 29(1), 151-162.

[16]Becken S, Mahon R, Rennie HG, Shakeela A (2014): The tourism disaster vulnerability framework: an application
to tourism in small island destinations, Natural Hazards, 71, 955-972.

[17]Nguyen DN, Imamura F, Tuchi K (2017): Public-private collaboration for disaster risk management: a case study of
hotels in Matsushima, Japan. Tourism management, 61, 129-140.

[18]Rittichainuwat BN (2013): Tourists' and tourism suppliers' perceptions toward crisis management on tsunami,
Tourism management, 34, 112-121.

11

© The 17th World Conference on Earthquake Engineering - 6e-0017 -



66'001 7 The 17th World Conference on Earthquake Engineering

17" World Conference on Earthquake Engineering, 17WCEE
Sendai, Japan - September 27th to October 2md 2021

[19]Drabek TE (2000): Disaster evacuations: tourist-business managers rarely act as customers expect. Cornell hotel
and restaurant administration quarterly, 41(4), 48-57.

[20]Henderson JC (2007): Corporate social responsibility and tourism: Hotel companies in Phuket, Thailand, after the
Indian Ocean tsunami. Hospitality management 26, 228-239.

[21]Wang J, Ritchie BW (2012): Understanding accommodation managers' crisis planning intention: an application of
the theory of planned behaviour. Tourism management, 33, 1057-1067.

[22]1Ajzen I (1991): The theory of planned behavior. Organizational Behavior and Human Decision Processes, 50, 179-
211.

[23]Ajzen I (2011): The theory of planned behavior: Reactions and reflections. Psychology and Health, 26(9), 1113-
1127.

[24] The expert examination committee for Tonankai and Nankai Earthquake in Japanese Central Disaster Management
Council, The damage estimation for Tonankai and Nankai earthquake, 2003 (Accessed 13 March 2021),
http://www.bousai.go.jp/kaigirep/chuobou/senmon/tounankai_nankaijishin/14/index.html (in Japanese).

[25] Shirahama Town (2016): Tsunami hazard map in Shirahama area.

[26] The working group of the examination of Nankai Trough Megathrust Earthquake, the committee of disaster risk
reduction strategies, Japanese Central Disaster Management Council, The second report of damage estimation
results for the Nankai Trough Megathrust earthquake, 2012 (Accessed 13 March 2021),
http://www.bousai.go.jp/jishin/nankai/taisaku_wg/index.html (in Japanese).

[27]Satoh T, Nakagawa H, Koyama S, Sato T, Tohdo M (2014): Prediction of long-period ground motions for the
Nankai Trough Mega-Earthquakes using site-specific empirical relations, Journal of Structural and Construction
Engineering, AlJ, 79, 695, 37—46.

[28]Mileti DS, Sorensen JH (1987): Natural hazards and precautionary behavior, Weinstein ND (Ed.) Taking care:
understanding and encouraging self-protective behavior, Cambridge university press, 189-207.

12

© The 17th World Conference on Earthquake Engineering - 6e-0017 -



