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Chapter 7
Improvement Practice and Planning 
Assessment of Tsunami Evacuation Plan 
at Community Level-Case Studies 
of Municipalities with Coastline in Chubu 
Region

Yuya Yamato, Zhenjiang Shen, and Ade Candra Masrul

Abstract This study investigated the practice of plan formulation for Tsunami 
evacuation. This planning assessment is carried out based on questionnaire while 
collecting necessary planning materials from municipalities with coastline in Chubu 
region. From the planning materials including planning documents and drawings, 
we classify methods of plan-making in the municipalities. As a result, there are dif-
ferences in crisis recognition between the municipalities located in the coastal zone 
of the Sea of Japan and those in the coastal zone of Pacific Ocean, which have great 
impacts on plan formulation. According to the questionnaire, there are more public 
participation activities where crisis recognition is high. From the view of methods 
of plan-making, the planning can be classified into three types as Planner type, 
Public Hearing type, and Public Participation type.

Keywords Tsunami evacuation · Community participation planning · Planning 
contents · Determination awareness

7.1  Introduction

As one of Tsunami disaster countermeasures, a Tsunami evacuation plan was devel-
oped in all municipalities in coastal regions of Japan (from now on, municipality 
evacuation plan). It was based on the Act on the Promotion of Tsunami Mitigations 
(June 24, 1948, Law no. 77) under Article 9, paragraph 2, for the preparation of the 
Tsunami that may affect the municipality. It was planned to establish essential 

Y. Yamato · Z. Shen (*) · A. C. Masrul 
School of Environmental Design, 2C718, Kanazawa University, Kanazawa, Japan
e-mail: shenzhe@se.kanazawa-u.ac.jp

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-90173-2_7&domain=pdf
https://doi.org/10.1007/978-3-319-90173-2_7
mailto:shenzhe@se.kanazawa-u.ac.jp


100

activities of municipalities such as evacuation recommended area, evacuation 
instructions, and emergency evacuation place. Also, there are Tsunami Evacuation 
Plans at the community level (hereafter, community level evacuation plan) that were 
decided according to actual situations in the community so that residents can evacu-
ate quickly and safely. Neighborhood association units, voluntary disaster preven-
tion organization units, elementary school units, evacuation spot units, and assumed 
Tsunami-inundation units are separated as the community unit. When Tsunami 
occurs, residents must seek shelters for evacuation and for this situation the com-
munity level evacuation plan is essential and necessary.

The necessity for deciding community evacuation plan is described in the basic 
plan for disaster prevention (Central Disaster Management Council (2015)). 
Moreover, to support the making of the community-level evacuation plan, the 
national government has summarized manual reports on Tsunami Evacuation coun-
termeasure from Examination Committee (hereafter, manual reports) (Fire and 
Disaster Management Agency (2013)). Furthermore, several prefectures also pub-
lished guidelines for Tsunami evacuation plan to support developing a community- 
level evacuation plan and municipality evacuation plan. Also, from the manual report, 
a method for making community level evacuation plan was recommended by work-
shops with the participation of organizations, such as municipalities, volunteer disas-
ter prevention organizations, neighborhood associations and so on (hereafter, local 
residents). Organization of the local residents was described in paragraph 2 of article 
5 of The Basic Law for Disaster Mitigation (Act No. 223, November 15, 1967).

Until now, there are several existing types of research on community-level evac-
uation plan in literature. Abe et  al. (2005) proposed a flowchart for describing a 
community-level evacuation plan based on discussion from the workshop. Ota et al. 
(2006) suggested a management system for making policy on a community-level 
evacuation plan based on cooperation between municipalities and residents. Yashiro 
et  al. (2004) conducted a survey on examining whether or not community-level 
evacuation plan was determined in all municipalities in Japan and proposed a flow-
chart of a community level evacuation plan for a chosen case study. Moreover, 
Nomura et al. (2013) determined community-level evacuation plan by workshops, 
organized survey data on residents’ low recognition about their community and 
proposed a method for disaster prevention planning and disaster prevention educa-
tion. Terumoto (2012) clarified the problems of Tsunami evacuation at the 
community- level by conducting a Tsunami evacuation drill. However, the above 
researchers only considered few municipalities as case studies or examined whether 
or not community-level evacuation plan was determined in all municipalities. 
Different from previous studies, this study clarifies what should be stated in the 
evacuation plan. Moreover, this study also clarifies factors affecting high enrich-
ment of determination methods by evaluating enrichment of community-level evac-
uation plan’s content based on determination methods and items for consideration 
derived from workshops.

To ask residents to take appropriate evacuation action during Tsunami, the con-
tents which affect evacuation behaviors from start of evacuation to shelters should 
be described in the community level evacuation plan. Then, establishing a method 
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for evacuation through evacuation drills is essential. Also, the contents which 
described in community-level evacuation plan could be confirmed by national 
guideline and guidelines for Tsunami evacuation plan published by prefectures and 
local disaster management plan (hereafter, guidelines). However, because now the 
enrichment of plan contents is delegated by determined objects, it is a matter that 
various factors affect the enrichment of plan contents. For each factor, there is a 
determination method and residents’ participation situation is also considered influ-
encing the enrichment of planning contents. Determination method is also delegated 
by determined objects. The determination method which is different according to 
residents’ participation situation could be expected in three ways as follows. A 
determination method based on meetings held in municipalities (hereafter, Planner 
type). A determination method for confirming draft of planning contents determined 
by Planner via field work, public comments, and hearing from residents (hereafter, 
Public Hearing type). A determination method based on the residents’ participation 
in workshops (hereafter, Public Participation type). Moreover, determination 
method is characterized by determination unit such as neighborhood association, 
primary school district and so on.

In the case of determination method based on Public Participation type, consid-
eration items will be related to the conference for confirming evacuation method 
and so on, and related to the field in case of confirming dangerous spots by field 
works. These consideration items affect enrichment of the plan contents. 
Determination method and consideration items in Public Participation type have 
influents on determination awareness of community-level evacuation plan (hereaf-
ter, determination awareness) for residents and Tsunami damage estimation. As a 
future Tsunami disaster countermeasure, the necessity of community-level evacua-
tion plan’s determination is higher. Moreover, there is also a problem in the deter-
mination of community-level evacuation plan from previous studies.

This study firstly aims at clarifying the actual situation of the community level 
evacuation plan. Then, to obtain knowledge for improving enrichment of the plan 
contents, the study also clarifies the way for developing determination method, 
evaluates enrichment of the plan contents from determination method, and confirms 
the contents which should be described in the community level evacuation plan. In 
this study, we can show one factor which has high enrichment of community level 
evacuation plan when municipalities determine or revise community-level evacua-
tion plan.

7.2  Method

First, we clarify the actual situation of community-level evacuation plan by know-
ing determination situation and problems in determination. In this study, we con-
duct questionnaire to know actual situation and method of determination on 
municipalities of the prefectures (Fukui, Ishikawa, Toyama, Niigata, Shizuoka, 
Aichi, Mie) with coastline in Chubu region.
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Next, we obtain knowledge improvement of the plan contents’ enrichment. 
Specifically, we confirm contents to be described in community-level evacuation 
plan from guidelines which have a strong association with community level evacu-
ation plan in the prefectures of Chubu region. We did type classification from deter-
mination method in the questionnaire survey. The actual situation of the determination 
method of community-level evacuation plan is clarified by the types. Later, we 
evaluated enrichment of plan contents by the types to clarify determination method. 
Next, to clarify a factor as determination method of high enrichment, we analyze the 
relationship between assumption damage of Tsunami and determination method or 
determination awareness. Moreover, to clarify contents items, we focus on Public 
Participation type. We classify groups as to contents items “field” and “meeting”. 
We evaluate enrichment of community-level evacuation plan by the types. Later, to 
clarify the factor of high enrichment type, we analyze the relationship between the 
groups and damage assumption of Tsunami or determination awareness of the local 
residents.

7.3  Outline of Research Area and Questionnaire Survey

The area of interest in this study is shown in Fig. 7.1. Many municipalities on the 
Pacific Ocean side are in and around the assumed epicenter of the Nankai Trough 
huge earthquake. In the Earthquake Research and Promotion Headquarters, it was 
calculated 60–70% that chance of an earthquake of M8-9 in Nankai Trough would 
occur within 30 years from 2013. However, as shown in Fig. 7.1, the frequency of 
the maximum class earthquakes of Nankai Trough is considered to be lower than 
one digit rate compared to a massive earthquake that occurs over a period of 100–
200 years (Earthquake Research and Promotion Headquarters (2013)).

A questionnaire survey was conducted in May 2015 for determination situation 
and determination method of community-level evacuation, consideration items, and 
organizations involved in Public Participation type. The outline of questionnaire 
survey is shown in Table 7.1.

The reason why questionnaire survey was conducted in May 2015 is following. 
The Great East Japan Earthquake occurred in March 2011. The manual report 
related to it developed 2 years later in March 2013. It was considered to influence 
the determination of community-level evacuation plan, enrichment of the plan con-
tents and publication of the guidelines. The questionnaire survey is conducted for 
official recognition of community-level evacuation plan as a municipality. The sur-
vey method was based on a questionnaire to the disaster prevention division of tar-
get municipality. For results of the questionnaire survey, 105 copies were mailed 
and 95 copies were collected by mailed or email (Table  7.2). The questionnaire 
collection rate was 90.5%. As community level evacuation plan differs in conscious-
ness depending on the community, we consider that the plan contents differ by the 
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Fig. 7.1 Relationship between the prefectures in Chubu region and epicenter of the Nankai 
Trough earthquake area

Table 7.1 Outline of questionnaire survey

Method of survey Mailing answer, E-mail answer

Distribution 
regions

Fukui, Ishikawa, Toyama, Niigata, Shizuoka, Aichi, Mie

Term of survey 2015.5.11–2015.6.3
Content of survey   1. Determination situation of evacuation plan at community level

  2. Reason for not determining evacuation plan at community level (free 
answer)

  3. Determination method and determination subject of evacuation plan at 
community level

  4. Community unit to determine evacuation plan at community level
  5. Considerations items and participating subject in Participation type
  6. Evacuation drill situation based on evacuation plan at community level
  7. Provision request for evacuation plan at community level

7 Improvement Practice and Planning Assessment of Tsunami Evacuation Plan…
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community. Therefore, in the questionnaire survey, we requested community level 
evacuation plan for one community with the highest enrichment of plan contents 
and evaluated it.

7.4  Actual Situation and Problems in Community Level 
Evacuation Plan

In this chapter, actual situation and problems in community-level evacuation plan 
are clarified. From the results of a questionnaire survey, the actual situation of deter-
mination is summarized in Table 7.3. Four replies do not fall within the scope of a 
community-level evacuation plan for this study, so they were excluded. The ratio of 
“determined in all or specific communities” and “being determined in all or specific 
communities” are 52.8%. More than half of municipalities have determined. 
However, the ratio of determination is still low. We consider it is necessary to 
increase the ratio of determination in preparation for future Tsunami.

Next, we clarify problems of determination. Table 7.4 is summarized the reason 
why community level evacuation plan is not determined. The questionnaire survey 
was a free response, and similar answers are aggregated into groups. Regarding 

Table 7.2 Results of questionnaire survey

Prefecture
Number of responses/distribution 
number Collection rate (%) Uncollected Rejection

Fukui 9/11 81.8 2 0
Ishikawa 15/16 93.8 1 0
Toyama 9/9 100 0 0
Niigata 13/13 100 0 0
Shizuoka 17/21 81.0 3 1
Aichi 15/17 88.2 0 2
Mie 17/18 94.4 1 0
Total 95/105 90.5 7 3

Table 7.3 Determination 
situation of community-level 
evacuation plan

Number of 
responses (%)

Determined in all or specific 
communities

38 (41.8)

Being determined in all or 
specific communities

10 (11.0)

Planned to be determined in 
all or specific areas

21 (23.1)

Not determined and no plans 22 (24.2)
Total 91 (100.0)
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Tsunami-inundation area, it was described in Act on the Development of Tsunami 
Disaster Mitigation Area (December 14, 2011, Act no. 123), the provisions of article 
8, paragraph 1.

There were answers “planned to be determined in a current fiscal year”, “planned 
to be determined in municipal evacuation plan recently”, and “budget, due to a 
shortage of department personnel but planned for the current fiscal year”. These 
answers were grouped into “plan to determine it in the future”. Examples of “other” 
were “shortage of employees”, “having priority jobs”, and “do not need to deter-
mine Tsunami evacuation plan because it has been discussed at the regular meeting 
of the neighborhood association”. There were three municipalities on the Sea of 
Japan side that did not respond. The highest ratio except “other” was “planned to be 
determined it in the future”. The result shows that municipalities were highly moti-
vated to determine community-level evacuation plan.

7.5  Contents from Guideline to Be Described in Evacuation 
Plan

7.5.1  Targeted Guidelines

In this section, the guidelines are extracted to confirm the contents that should be 
described in the community level evacuation plan. The guideline of the prefecture is 
still not established sufficiently. We consider that some prefectures do not establish 
the guideline to support the determination of community-level evacuation plan. 
Therefore, to confirm the guidelines, we extract the guidelines which are closely 
related as shown in the flowchart of Fig. 7.2. As some prefectures do not publish 
guidelines of community-level evacuation plan yet, we consider that this method is 
the most appropriate for extracting the guidelines to confirm the contents to be 
described in the community level evacuation plan.

Table 7.4 Reason for not determining community level evacuation plan

Number of responses (%)

Not in a tsunami-inundation area 5 (12.5)
Respond to another plan 6 (15.0)
Earthquake assumptions in countries and prefectures differ 2 (5.0)
Low awareness of local people 3 (7.5)
Unification of municipal evacuation plans due to geographical factors 2 (5.0)
Municipal evacuation plan recently determined 3 (7.5)
Plan to determine it in the future
Planned to determine it in the future 9 (22.5)
Other 10 (25.0)
Total 40 (100.0)
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From Table 7.5, the following guidelines are applicable in seven prefectures with 
coastlines in the Chubu region. The contents to be described in community level 
evacuation plan are confirmed from the guidelines in Table 7.5. The guidelines are 
published on the homepage. If it is not published yet, it is obtained by inquiring to 
prefecture employee.

 1. Guidelines for determination of community-level evacuation plan: applicable in 
Mie prefecture. This guideline is characterized that residents determine an evac-
uation plan at the community level by themselves. The process is to lead deter-
mination of Tsunami evacuation plan at community level based on Participation 
type. In Mie prefecture, municipalities showed hazard map and evacuation spot 
to residents and conducted Tsunami evacuation drills. Mie Prefecture considered 
that this method is insufficient in understanding each person. Based on charac-
teristics of the area where the arrival time of Tsunami varies from place to place, 
each resident is considered as a method for evacuating Tsunami. It is the guide-
line that its contents are summarized.

 2. Guidelines for determination of municipality evacuation plan: applicable in 
Niigata prefecture, Shizuoka prefecture, and Aichi prefecture. Aichi prefecture 
included some guideline for a community level evacuation plan, but the pur-
pose of the guideline is to support the determination of municipality evacua-
tion plan.

 3. Disaster management plan: applicable in Fukui prefecture, Ishikawa prefecture, 
and Toyama prefecture. Ishikawa prefecture has determined the guidelines for 
damage from the nuclear power plant, and it is not covered in this research.

Fig. 7.2 Extraction of targeted guideline
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Mie is the only prefecture that is published a guideline of the community-level 
evacuation plan, and its improvement is a future issue.

7.5.2  Contents to Be Described in the Community Level 
Evacuation Plan and Situation of Each Prefecture

Based on guidelines extracted in the previous section, contents to be described in 
evacuation plan at the community level are confirmed by a questionnaire survey, 
manual reports and guidelines. Contents described in the manual report are extracted 
first as the contents which should be described in the community level evacuation 
plan. After that, one or more descriptions are extracted from the guidelines of seven 
prefectures. It is related to the content mentioned above, and those with 10 or more 
applicable in community-level evacuation plan by questionnaire survey are 
extracted. As a result, the contents to be described in community-level evacuation 
plan are evacuation route, evacuation bag, dangerous zone, dangerous spot, evacua-
tion recommended area, evacuation method, and information acquisition method. 
Table 7.5 shows the situation of each prefecture. Also, as the evacuation plan at the 
community level is not finalized upon the determination, the evacuation drill method 
is necessary as well. Confirmation of the contents to be described in community- 
level evacuation plan is conducted only by the guideline of the target. The Tsunami- 
inundation area, evacuation shelter, and evacuation spots are not included in this 
study because it is an clear description in the community level evacuation plan.

From the following, situation of each prefecture from the guideline in Table 7.5 
will be described. For evacuation route, explanation of designation evacuation route 
is seen in all prefectures. In the case of a Tsunami evacuation, designation of evacu-
ation routes is important and become the most essential content on evacuation. 
Therefore, it is considered that the description of designation route is important as 
indicated in each prefecture. Dangerous zone is described as evacuation spot and 
evacuation route which is avoided. It is seen in all prefectures except Mie. It is con-
sidered that dangerous zone is described in some prefectures because it has a signifi-
cant influence on evacuation action of residents at Tsunami disaster. The dangerous 
spot is explained only in Mie prefecture. It is considered that dangerous spot is 
described based on Participation type because it may include resident owned facili-
ties and need to obtain the consent of the local resident. Evacuation recommended 
area is described in Niigata Prefecture, Shizuoka Prefecture, and Aichi Prefecture. 
Evacuation recommended area is considered to be a standard for the municipality 
under evacuation advisory and an evacuation order for the evacuation of residents. 
So, the designation in the prefecture where guideline of municipality evacuation plan 
published is considered important. Evacuation method is described in all prefectures 
except Shizuoka. It is considered important for each prefecture because in Great East 
Japan Earthquake the evacuation of evacuees by automobile was obstructed evacuees 
on foot. Evacuation bag is described in Mie Prefecture and Ishikawa Prefecture. 
Since detail of evacuation bag differs from the community, it is considered that a few 
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prefectures are described from the viewpoint of local residents in Public Participation 
type. Information acquisition method is described in all prefectures except Shizuoka 
and Mie. From the viewpoint of the importance of obtaining information in Tsunami 
evacuation, it is considered that the description is seen in some prefectures. Evacuation 
drill method is described in all prefectures except Shizuoka.

7.5.3  Detail of Contents to Be Described in the Community- 
Level Evacuation Plan

In the previous section, contents to be described in evacuation plan at community 
level from the guidelines is confirmed. This section confirms detail of contents to be 
described in the community-level evacuation plan. Detail of contents to be described 
in community level evacuation plan is shown in Figs. 7.3, 7.4, and 7.5. Although 
Nagaoka city and Joetsu city do not describe all the contents of prefecture guide-
lines, all the contents except executability in evacuation drills can be confirmed in 
these two cities and detail of contents are satisfied.

The evacuation route indicates cases of “evacuation route” and “evacuation 
direction only” considering that residents will evacuate as shown in Fig. 7.3. The 

Fig. 7.3 Description of evacuation routes, dangerous zones, dangerous spot, and evacuation rec-
ommended areas. (Nagaoka City Tsunami Hazard Map)

Fig. 7.4 Description of evacuation method and contact address. (Community level evacuation 
plan in Joetsu City)
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more detailed evacuation route describes the contents detail. For dangerous zone, an 
earthquake occurs first in Tsunami disaster. Due to the earthquake, landslide could 
occur, and the possibility of broken down the evacuation route is considered. 
Therefore, detail of contents is a description of the area where there is a risk of sud-
den slope collapse or landslide as shown in Fig. 7.3. The dangerous spot is public 
facilities such as bridges, tunnels, underpasses, privately-owned facilities such as 
utility poles and block walls which are the possibility of collapse, vacant houses and 
so on. When an earthquake occurs, there is the possibility of collapse utility poles 
and block walls. Therefore, detail of the contents is described including privately- 
owned facilities as shown in Fig. 7.3.

The contents of evacuation recommended area are those indicated by height above 
sea level as shown in Fig. 7.3. Evacuation method is considered for healthy individu-
als and people in need of assistance during Tsunami disaster. Since the evacuation 
method of person who needs support is thought to be different depending on the type 
of support, it is necessary to consider in each. The evacuation method of majority 
healthy individuals is shown in Fig. 7.4. Contents of evacuation bag are a description 
of specific goods to respond the emergency as shown in Fig. 7.5. As for information 
acquisition method, detail of contents is considered to differ depending on the com-
munity. Specific information such as television, disaster prevention administrative 
radio, and public relations car are described in the method as shown in Fig. 7.6. As the 
effectiveness of the plan in evacuation drill needs the participation of many residents, 

Fig. 7.5 Description of evacuation bag. (Community level evacuation plan in Joetsu City)

Fig. 7.6 Description of information acquisition method. (Community level evacuation plan in 
Joetsu City)
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detail of contents for participation in evacuation drill is to drill all residents who par-
ticipated in evacuation drill based on a community level evacuation plan.

7.6  Actual Situation and Evaluation of the Plan Contents 
Enrichment

In Sect. 7.5 we confirmed the contents to be described in community-level evacua-
tion plan (hereafter, plan). From the results of a questionnaire survey, it is possible 
to categorize the determination method presumed in Sect. 7.1 like Planner type, 
Public Hearing type, and Public Participation type. In this chapter, we evaluate the 
actual condition of determination method, the enrichment of plan contents by type, 
and clarify the determination method. Then, to clarify the factors that have high 
enrichment to the plan contents, we analyzed the relationship between assumption 
damage of Tsunami, determination method and consciousness of local residents.

7.6.1  Actual Situation of the Plan Determination Method 
by Types

Based on questionnaire survey’s results, Table 7.6 shows a summary of the plan 
determination method by type. From Table 7.6, Public Participation type is the high-
est result of 54.2%, and it shows that the consciousness of local residents was high. 
It is considered that the consciousness of local residents in the Tsunami has been 
grown due to the Great East Japan Earthquake. The ratio of Planner type is tended 
to be higher than Public Hearing type. In next section, we evaluate enrichment of 
plan contents by types and clarify the determination method of the plan.

7.6.2  Contents to Be Described and Evaluation of Plan 
Contents Enrichment by Types

In this section, we analyze each content to be described in the plan and then evalu-
ate enrichment of the plan contents by types. An evaluation index is the contents 
to be described in the plan, and the contents detail ratio confirmed in Sect. 7.5. 

Table 7.6 How to determine 
the plan by type Type

Number of 
responses (%)

Planner 12 (25.0)
Public hearing 10 (20.8)
Public participation 26 (54.2)
Total 48 (100.0)
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The enrichment evaluation was done only on the content described in the plan, 
which was provided in the questionnaire survey. We received the plan to be deter-
mined in the questionnaire survey. As it was being determined, there was no evac-
uation drill based on the plan yet, and effectiveness of the plan in evacuation drill 
cannot be evaluated. The description of evacuation bag and evacuation method 
were not described at the time of receiving the questionnaire. Since there were 
cases planned in the future, it is necessary to pay attention to the point.

We classified the plan from the questionnaire survey. Planner type has been used 
in seven municipalities, Public Hearing type in nine municipalities, and Public 
Participation type in 17 municipalities. Figure 7.7 shows the ratio of each plan con-
tent. Enrichment of the plan is the size and overall balance properties of radar chart 
area. The calculating method of description ratio is the proportion of what was 
described in the plan for each population type.

 1. Analysis of the contents ratio to be described in the plan

• Evacuation routes

The ratio of description was higher in the order of Public Participation type, 
Public Hearing type, and Planner type. When evacuation routes were designated, 

Fig. 7.7 Ratio of planned content by type

Y. Yamato et al.



115

designation other than the main road such as roads managed by neighborhood 
 association was necessary, especially when considering evacuation from houses. It 
is considered that evacuation routes are not able to know the road managed by 
neighborhood association only. Indeed, many of evacuation routes described in 
Planner were only main roads. Therefore, it is necessary to designate evacuation 
route based on opinions of local residents who most understand the community.

• Dangerous zones and dangerous spot

Description of the dangerous spot is only in Public Participation type. Contents 
that needs the most adjustment when determining the plan as the dangerous spot 
was related to privately owned facilities. As shown in Table 7.7, when the dangerous 
spot is described in community-level evacuation plan by Public Participation type, 
it can get the consent of local residents like neighborhood association and voluntary 
disaster prevention organization. Dangerous zone is the same as a dangerous spot 
for the participation of local residents. Landslide area related to private land is con-
sidered to have the consent of the community.

• Evacuation recommended area

The ratio of Planner type is the highest while Public Participation type and Public 
Hearing type is almost the same. Evacuation recommended area was determined 
only by the municipality and considered that it was emphasized in Planner type. 
Also, Public Hearing type and Public Participation type were not emphasized. As a 
factor of this, Public Participation type and Public Hearing type have a high propor-
tion of determination by neighborhood association as shown in Table 7.8. Since 
Planner type was determined in a wide area such as multiple neighborhood associa-
tions, Public Participation type, and Public Hearing type were considered for the 
entire area rather than a specific evacuation by the community.

• Evacuation method

The ratio of description was higher in the order of Public Participation type, 
Public Hearing type, and Planner type. As a factor, the evacuation method on foot 
was the main principle. However, the content that needs to be decided on a com-
munity basis, such as a method of calling to the neighborhood, was decided by local 
residents in the discussion of the neighborhood association. Therefore, as shown in 
Table  7.8, it was considered that proportion of the plan was high in Public 

Table 7.7 Group name of participant in public participation type (N = 17)

Group 
name

Municipality 
employee

Prefecture 
employee

Learning 
experienced 
person

Disaster 
preven-
tion 
expert

Disaster 
prevention 
leader

Neighbor-
hood 
association

Voluntary 
disaster 
prevention 
organization

Ratio 100% 11.8% 11.8% 17.6% 17.6% 94.1% 100%

Group 
name

Voluntary 
fire 
employee

Elementary 
and high 
school

Elderly 
association

Social 
worker

Social 
welfare 
corporation

Other 
residents

Ratio 17.6% 5.9% 11.8% 23.5% 11.8% 17.6%
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Participation type and Public Hearing type with a high ratio of determination by 
neighborhood association unit.

• Evacuation bag

Description ratio was higher in the order of Public Participation type, Public 
Hearing type, Planner type, and description ratio of the plan content was lower 
overall. As shown in Table 7.8, Public Participation type and Public Hearing type 
have high determination ratio of neighborhood association unit. Planner type is con-
sidered to describe general contents indicated in hazard map or the like which was 
not the plan.

• Information acquisition method

Public Hearing type and Public Participation type had a high description ratio. 
As a factor, in some cases municipality requests the local residents to inform public 
relations car to communicate with a loudspeaker or the like in the community when 
a disaster occurs. Therefore as shown in Table 7.8, Public Participation type and 
Public Hearing type had a high determination ratio in neighborhood association 
unit. Information acquisition method was considered to be described by obtaining 
the consent of neighborhood association.

• Effectiveness of the plan in an evacuation drill

Planner type and Public Participation type description ratio were 100%. It was an 
opinion that Public Hearing type was only conducted in some communities as the test. 
It was found that the effectiveness of the plan in evacuation drill was high in all types.

 2. Evaluation of the enrichment of plan contents by types

• Planner type

Evacuation routes, evacuation recommended areas, evacuation methods, and 
effectiveness of the plan in evacuation drill tended to a high description ratio. On 
the other hand, description ratio of dangerous zones, dangerous spot, evacuation 
bag, and information acquisition methods were low. Enrichment of the plan con-
tents tended to be different depending on the contents. Municipalities determined 
the Planner type. Therefore, the plan contents only specified by municipalities and 

Table 7.8 The plan determination unit

Determination 
unit

Neighborhood 
association

Elementary 
school

Multiple 
neighborhood 
association

Evacuation 
spot

Inundation 
area

Response 
number 
(%)

planner type 0 (0.0) 2 (28.8) 4 (57.1) 1 (14.3) 0 (0.0) 7 (100)
Public hearing 
type

5 (55.6) 0 (0.0) 3 (33.3) 0 (0.0) 1 (11.1) 9 (100)

Public 
participation 
type

15 (88.2) 0 (0.0) 1 (5.9) 0 (0.0) 1 (5.9) 17 (100)

Total 20 (60.6) 2 (6.1) 8 (24.2) 1 (3.0) 2 (6.1) 33 (100)

Y. Yamato et al.



117

contents related to the establishment of evacuation behavior had high description 
ratio. However, the plan contents that needs to be confirmed and considered at the 
meeting were low in the description ratio. Enrichment of the plan contents was low 
and unbalanced overall.

• Public Hearing type

Description ratio of evacuation route, evacuation method, information acquisi-
tion method and effectiveness of the plan in evacuation drill were high. Evacuation 
route and information acquisition method tended to be high when compared with 
Planner type. On the other hand, description ratio of evacuation bag was about half 
and description ratio dangerous zone, dangerous point and evacuation recom-
mended area tended to be low. As for Planner type, the plan contents which need to 
be confirmed by field work and considered at the meeting tended to be low. 
Enrichment of the plan content was higher than Planner type, and the overall bal-
ance was slightly better.

• Public Participation type

The overall balance was a good trend with high description ratio of all contents 
except for evacuation recommended area. It is considered in Public Participation 
type that the high enrichment of the plan contents has been determined because 
participation of local residents and description ratio of considering many items was 
confirmed in the field walk and meetings. In the evaluation of plan contents enrich-
ment by type of determination method, the most enrichment and a good overall 
balance were by Public Participation type. Public Hearing type and Planner type 
were in the next turn. As the tendency, if participation of local residents increased, 
the enrichment of the plan contents will be better.

In this study, we received the plan determined by the municipality and the plan 
determined only by local residents such as voluntary disaster prevention organiza-
tion. Enrichment of the plan contents determined only by local residents was low. In 
general, it was considered that municipalities know the contents to be described in 
the plan. However, since the local residents have the most knowledge in the com-
munity and there were many contents that cannot only be understood by municipali-
ties, it is important that municipalities and local resident cooperate in the 
determination of the plan.

7.6.3  Factors for Public Participation Type

In the previous section, we analyzed the contents to be described in the plan and 
enrichment of the plan contents. We found that the one with the highest level of 
enrichment was Public Participation type. In this section, we analyzed the relation-
ship between the Tsunami damage estimation with determination method and the 
consciousness of local residents with Tsunami damage estimation. It was done to 
understand one of the factors to be the Public Participation type.
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The damage caused by Tsunami was considered the highest Tsunami height 
(from now on  Tsunami height) reaching the municipalities, the reach time of 
Tsunami, and Tsunami-inundation area. Tsunami height was most widely known 
and has the most significant influence on determination consciousness of the plan of 
municipalities and local residents. So in this study, we focus on the Tsunami height 
and analyze it. Classification of the Tsunami height was divided into three groups 
which were described by national guidelines related to disaster prevention. The first 
group is 1 m or more and less than 5 m, the second group is 5 m or more and less 
than 10 m, and the third group is 10 m or more. Table 7.9 shows the relationship 
between the determination method and Tsunami height. For Planner type, each 
Tsunami height was average, but the ratio tended to be relatively higher at 1 m or 
more and less than 5 m. The ratio of Public Hearing type and Public Participation 
type tended to be higher than 5 m or more and less than 10 m.

Regarding the relationship between determination method and Tsunami height, 
it was tended to be Public Participation type when the Tsunami height estimation 
was high. However, there was no notable difference from the relationship between 
determination method and Tsunami height.

Next, the consciousness of local residents was considered to be high in Public 
Participation type. In the questionnaire survey, we investigated the determination 
method and found that local residents were the determination subject for Public 
Participation type by about 70.6% and the consciousness of local residents tended 
to be high. The Awareness of local residents was considered to be related to damage 
estimation (Tsunami height) which affected the disaster awareness in Tsunami dam-
age of local residents.

From the following, we analyzed the relationship between determination 
awareness of the local residents and the damage aspect (Tsunami height). Since 
determination subject in Planner type and Public Hearing type were municipali-
ties, the analysis was conducted only with Public Participation type involving 
municipalities and local residents. Definition of determination subject was pro-
posed by local residents to municipalities when the plan was determined. After 
that when local residents mainly developed the determination of the plan, the 
determination subject was local residents. In other cases, the determination sub-
ject was a municipality. Table 7.10 shows the relationship between determination 
subject and Tsunami height by Public Participation type. In the case of Tsunami 
height was more than 10 m, it was found that determination subject was the local 
residents and determination awareness of the local residents was high. In the 

Table 7.9 Relation between determination method and Tsunami height

Number of responses (%)

Tsunami height (×) 1 m ≤ × < 5 m 5 m ≤ × < 10 m × ≥ 10 m Total
Planner type 3 (42.9%) 2 (28.6%) 2 (28.6%) 7 (100%)
Public hearing type 3 (33.3%) 5 (55.6%) 1 (11.1%) 9 (100%)
Public participation type 2 (11.8%) 10 (58.8%) 5 (29.4%) 17 (100%)
Total 8 (24.2%) 17 (51.5%) 8 (24.2%) 33 (100%)
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relationship between determination method and Tsunami height, there was no 
notable difference from the Tsunami height.

Determination subject focused on Public Participation type was found to be a 
high ratio of the local residents. Also, in the case of Tsunami height was more than 
10 m, the local residents were highly aware of Tsunami disaster, and determination 
subject tended to be a high ratio of the local residents.

In this chapter, we evaluated the enrichment of the plan contents and found that 
Public Participation type was the highest enrichment. It was found that the determi-
nation unit of the plan had a high ratio for the neighborhood association that empha-
sized the community. To know one of the factors to be Public Participation type, we 
analyzed the relationship between determination method with Tsunami height, and 
determination subject and Tsunami height. As a result, it was found that in Public 
Participation type the determination ratio of the local residents was high and in the 
case of Tsunami height was more than 10 m, determination subject tended to be the 
local residents.

Public Participation type was greatly differenced from other types of the enrich-
ment of plan contents where the local residents need to be considered for field sur-
vey and meeting. Therefore, in the next chapter, we focus on Public Participation 
type and conduct group classification from consideration items of field and meeting. 
We also evaluate enrichment of the plan contents by the group and clarify one of the 
factors that are a high enrichment in the groups.

7.7  Evaluation of Enrichment of the Plan Contents by the 
Groups

In this chapter, we focus on Public Participation type and conduct group classifica-
tion from consideration items of field and meeting. We also evaluate enrichment of 
the plan contents by the groups and clarify one of the factors that are a high enrich-
ment in the groups.

Table 7.11 shows consideration items for field and meeting. The group classifica-
tion was conducted in the following process. In the case of consideration items for 
the field are 1 or more and consideration items for the meeting are 1 or more and 
less than 4, it is field group. In the case of consideration items for the field are 0 or 
more and consideration items for the meeting are more than 1, it is meeting group. 

Table 7.10 Relationship between determination subject and Tsunami height by public participation 
type

Number of responses (%)

Tsunami height (×) 1 m ≤ × < 5 m 5 m ≤ × < 10 m × ≥ 10 m Total
Municipalities 1 (25.0) 4 (75.0) 0 (0.0) 5 (100.0)
Local residents 1 (8.3) 6 (50.0) 5 (41.7) 12 (100.0)
Total 2 (11.8) 10 (58.8) 5 (29.4) 17 (100.0)
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In the case of consideration items for the field are 2 or more and consideration items 
for the meeting are 4 or more, it is an integrated group.

Evaluation of enrichment of the plan contents from group classification was con-
ducted on contents that were considered to affect enrichment of the plan contents 
from consideration items. The evacuation routes, dangerous zones, the dangerous 
spot were considered as the consideration items related to the field. Evacuation bag, 
evacuation method, and information acquisition method were considered as the 
consideration items related to the meeting.

The enrichment of the plan contents was evaluated with six contents. Classification 
result by the municipality is shown in Table 7.12. We classified field group was six 
municipalities, meeting group was five municipalities, and integrated group was six 
municipalities. The indicator was in the same way for evaluation method of enrich-
ment of the plan contents. It was the description ratio to be described in the plan and 

Table 7.11 Consideration items for field and meeting

Considerations items

Field Confirm evacuation route in field work
Confirm evacuation place in field work
Confirmation of evacuation zone and evacuation spot in field 
work

Meeting Task extraction
Conduct before the evacuation starts
Evacuation bag
Information acquisition method
Evacuation method of healthy person
Evacuation method of supported person
Plan determination and consensus

Table 7.12 Group classification by municipality

Municipality Field Meeting Group classification result

A 0 3 Meeting group
B 3 2 Field group
C 0 5 Meeting group
D 0 7 Meeting group
E 3 3 Field group
F 3 7 Integrated group
G 1 2 Field group
H 0 4 Meeting group
I 3 5 Integrated group
J 0 3 Meeting group
K 3 1 Field group
L 3 4 Integrated group
M 3 3 Field group
N 3 7 Integrated group
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detail of the contents. Figure 7.8 shows description ratio of planned content by type. 
In the same way of the previous chapter, calculating method of description ratio is 
description ratio of each population group.

7.7.1  Evaluation of the Enrichment of Plan Contents by the 
Groups

• Field group

The ratio of evacuation route, dangerous zone, and dangerous spot was high. On 
the other hand, evacuation method, evacuation bag, and information acquisition 
method were about half, and these were lower than the other groups. In other words, 
field group was considered to be understandable to describe in the plan to confirm 
the evacuation route, dangerous zone, and dangerous spot in field walk. However, as 
it was attached important to consider items of the field for evacuation route, danger-
ous zone, and dangerous spot in the field work, items to be considered in evacuation 

Fig. 7.8 Description ratio of planned content by type
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method, evacuation bag, and information acquisition method at the meetings were 
lower than the other groups. The overall balance was better

• Meeting group

The ratio of evacuation routes, evacuation methods, and information acquisition 
methods was high. On the other hand, there was no description of dangerous zone 
and dangerous spot. As evacuation routes were important contents, these were con-
sidered at the meeting. Evacuation bag was at a low ratio of 40%, and as for meeting 
group, it was found that evacuation bag was not considered important as consider-
ations items. In other words, meeting group was not confirmed items of the field by 
field work, but information acquisition method and evacuation method of healthy 
volunteers and supported persons were considered at the meeting. Therefore, the 
content items were plain to describe in the plan. The overall balance was bad.

• Integrated group

The overall ratio was high, and the balance was good. In comparison with field 
group, the plan contents for field items were low. In the case of compared with 
meeting group, enrichment for plan contents of the meeting was almost the same. 
Therefore, in the case of a number of consideration items increased, it was found 
that enrichment of the plan contents was high. It was because disaster awareness of 
the local residents was high and became one of the factors that considered many 
items.

As a result of evaluating enrichment of the plan contents by the groups, it was 
found that enrichment of the plan content was the highest in integrated group. 
Overall balance was good, and it was higher as the number of considerations items 
increases. Also, in the case of considering many items relating to the field, it was 
found that the enrichment of the plan contents was higher than the case of consider-
ing many items relating the meeting and the overall balance was improved. 
Therefore, we consider it is possible to improve enrichment of the plan contents by 
many consideration items or by confirmation of field work.

7.7.2  Factors of Field Group and Integrated Group

In the previous section, enrichment of the plan contents was evaluated by the groups. 
As a result, in the case of field group or integrated group, it was found that enrich-
ment of the plan contents was higher. In this section, we analyze the relationship 
between Tsunami height and determination subject by the groups and clarify the 
factors that make field group and integrated group. Definition of Tsunami height 
and determination subject is the same as those described in Sect. 7.6.3.

First, we analyze the relationship between Tsunami height and the groups. 
Table 7.13 shows the relationship between Tsunami height and the groups. In the 
case of Tsunami height is 10 m or more, it was in many cases of field group and 
integrated group. As a factor, the awareness of the local residents was high in the 
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case of Tsunami height was high, and we consider it was because of considered 
many items in the field work and meeting. There was no difference in other Tsunami 
height.

Next, we analyze the relationship between determination subjects by the groups 
as shown in Table 7.14. The ratio of municipalities that determined the meeting 
group was high. Field group and integrated group were high ratios of the local resi-
dents. In the case of determination subject was the local residents, they were actively 
engaged in activity such as fieldwork and evaluating items to be considered at the 
meeting.

In this chapter, we focused on Public Participation type and evaluated the enrich-
ment by classifying the groups from consideration items. As a result, in the case of 
field group and integrated group, we found enrichment of the plan contents was 
high. Later, to know the factors that make field group and integrated group, we ana-
lyzed the relationship between Tsunami height and determination subject by the 
groups. As a result, field group and integrated group are found to be many in the 
case of Tsunami height was more than 10 m and the local residents are the determi-
nation subject.

7.8  Conclusion

The main findings obtained by this study are as follows. For municipalities in the 
Chubu region, we clarified the actual situation of the plan formulation and problems 
in determination. We confirmed contents to be described in the plan from descrip-
tion ratio of the plan and the guidelines developed by the country and the prefecture. 
Contents to be described in the plan from the guidelines were evacuation route, 
dangerous zone, dangerous spot, evacuation recommended area, evacuation method 

Table 7.13 Relationship between Tsunami height and the groups

Number of responses (%)

Tsunami height (×) 1 m ≤ × < 5 m 5 m ≤ × < 10 m × ≥ 10 m Total
Field group 0 (0.0) 4 (66.7) 2 (33.3) 6 (100)
Meeting group 1 (25.0) 4 (75.0) 0 (0.0) 5 (100)
Integrated group 1 (16.7) 2 (33.3) 3 (50.0) 6 (100)
Total 2 (11.8) 10 (58.8) 5 (29.4) 17 (100)

Table 7.14 Relationship with the determination subject and the groups

Number of responses (%)

Determination subject Municipality Local residents Total
Field group 1 (16.7) 5 (83.3) 6 (100)
Meeting group 4 (75.0) 1 (25.0) 5 (100)
Integrated group 0 (0.0) 6 (100) 6 (100)
Total 5 (29.4) 12 (70.6) 17 (100)
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and evacuation bag. Also, we extracted the method of evacuation drill for the effec-
tiveness of the plan in evacuation drills after the plan determination and summarized 
the situation of each the plan contents by the prefectures. Also, we confirmed detail 
of the contents to be described in the plan from the guidelines.

From the questionnaire survey results, we categorized the determination method 
in Planner type, Public Hearing type, Public Participation type, and clarified the 
actual situation of the determination method. To clarify the method of determina-
tion, we evaluated the enrichment of the plan contents by the types. As a result, in 
the case of determining in Public Participation type, the enrichment was highest and 
overall balance was good. Then followed by Public Hearing type and Planner type.

We clarified that enrichment of the plan contents was high in case of participa-
tion of the local residents increased. Notably, it was only Public Participation type 
that contains a description of dangerous spot and determination of Public 
Participation type was effective. Also, Public Participation type was found to be 
understandable to coordinate with the local residents because the plan determina-
tion unit was neighborhood association and the planning area was not wide. Also, to 
know the factors to be Public Participation type, we analyzed the relationship 
between determination method and Tsunami height. In the case of determination 
subject was the local residents, it tends to be Public Participation type. Later, we 
focused on Public Participation type. To know determination subject was the local 
residents, we analyzed the relationship between determination subject and Tsunami 
height. Although there was no noticeable difference between the determination 
method and the Tsunami height, the relationship between the determination subject 
and the Tsunami height tend to be determined by the local residents in the case of 
more than 10 m of Tsunami height.

After that, we focused on Public Participation type and evaluated enrichment of 
the plan contents by the types to field group, meeting group, and integrated group 
from consideration items of field and meeting. As a result, the integrated group was 
the most enrichment of the plan contents, and the overall balance was good. Also, 
enrichment of the plan contents tended to be higher as the number of consideration 
items increase. It clarified that confirmation by field work was effective. To know 
the factors to be field group and integrated group, we analyzed the relationship 
between Tsunami height and determination method by the types. Relationship with 
Tsunami height tended to be field group and integrated group in the case of more 
than 10 m, and disaster awareness of the local residents tended to be high in the case 
of the Tsunami damage estimation was large. The relationship with determination 
subject tended to be field group and integrated group in the case of determined by 
the local residents.

Therefore, when the plan was determined, it is concluded that consideration of 
many items and confirmation by field work is effective in Public Participation type. 
It is important that determination of the plan be carried out by neighborhood asso-
ciation on community and one of the factors for high enrichment of the plan con-
tents is Tsunami height above 10 m. Also, it is crucial that determination subject is 
the local residents.
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As for the future issues, it is not yet clear how the consideration items for field 
and meeting are affected by the community. It is necessary to analyze the awareness 
of local residents and what groups are participated in the determination. It is also 
necessary to analyze from the survey of the actual community situation and the 
guideline.
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