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This case study proposes a new approach to
community-based disaster mitigation in which re-
gional issues are resolved and the features of local ar-
eas are concurrently addressed. This paper proposes
a method of multi-scale community-based disaster-
mitigation planning based on the results of work-
shops on regional community-based disaster mitiga-
tion conducted by the authors and targeted at city
planning professionals, and describes the results ob-
tained from a case study targeting the greater Nagoya
region. Several issues were indicated, including the
absence of institutional mechanisms to support the
relocation of residential functions and the need for
such mechanisms to support the adoption of active
disaster-mitigation measures, density reduction, and
withdrawal of industry from high-risk areas.

Keywords: community-based disaster mitigation, re-
gional issues, workshop

1. Introduction

This study proposes a method to examine multi-
scale community-based disaster mitigation that allows
consideration of both region-wide issues and those at
the area and district levels. Many efforts regarding
community-based planning for disaster prevention have
been undertaken in Japan, a widely known example be-
ing the community-based disaster-prevention planning in
the Ichitera-kototoi District [1] aimed at creating a “town
from which one does not have to escape when a disaster
occurs.” Many programs have been undertaken, particu-
larly since the Han-Shin Awaji Earthquake disaster, and
they vary widely, including Disaster Imagination Games
(DIGs) that are aimed at promoting proper risk aware-
ness in urban districts, programs that facilitate speedy
emergency evacuations, those that create a community re-
silient against urban fires, shelteroperating drills (“hinanjo
unei game” [HUG]) in which methods of shelter opera-
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tion are discussed, and post-disaster town reconstruction.
The implementing parties also vary, including voluntary
organizations for disaster prevention, residents, and cor-
porations, while the undertakings deal with various haz-
ard types and assume different time spans and geograph-
ical extents. Indeed, it can be stated that such diversity
is a feature of community-based disaster-mitigation pro-
grams. While there is a high degree of flexibility, on the
one hand, because of this diversity among community-
based disaster-mitigation programs, the participants are
frequently confronted by situations in which they “have
no idea where to begin” without expert advice. In the
present situation, where there is only a limited number
of channels to access disaster data, we feel that there is
a need for technology to support residents in becoming
aware of their local areas in their undertakings regarding
community-based disaster mitigation. Because of the pro-
jected occurrence of the Nankai megathrust earthquake
in the near future, which is expected to be severe and
cause extensive damage, the development of a regional
disaster-mitigation plan that includes plans on land use
and facility development over a wide area is considered
essential. Furthermore, as it is no longer considered pos-
sible to achieve balanced development among all regions
of Japan, with its declining, aging population and dwin-
dling birthrate, there is clearly a need for a policy of com-
munity development based on a regional perspective. Yet,
existing general urban and community-based disaster mit-
igation programs have been limited to the municipality
level, and there are no community-based disaster mitiga-
tion programs that target a wide geographical area. Based
on the recognition of these issues, this study proposes a
method of “multi-scale community-based disaster mitiga-
tion” that allows regional issues to be taken into account.!
In the proposed “multi-scale community-based disaster
mitigation,” it is assumed that the phase of examining the

1. In this paper, the term “multi-scale” is used in a spatial sense and signifies
that a comparison is done between the regional (30-50 km wide area) and
district-level (town district level) issues of undertaking community-based
disaster-mitigation planning.
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regional issues is carried out by city planners, government
workers, and those active in business, while the phase of
examining local issues involves the general residents who
make use of the process to discuss the issues.

2. Methodology Proposed in This Study

2.1. Historical Development of Regional Disaster-
Mitigation Plans

Before discussing the approach to multi-scale
community-based disaster mitigation, we briefly review
the past development of efforts to examine regional
issues related to safety and security. In Japan, we have
disaster-prevention plans based on existing laws, such
as the Disaster Countermeasures Basic Act and Area
Plans for Disaster Prevention. Yet, they are essentially
response-based plans, and, in particular, the latter is
targeted at the municipality level, rendering it is difficult
to resolve region-wide issues (particularly measures for
preparedness). Admittedly, the Disaster Countermeasures
Basic Act allows for inter-regional disaster-prevention
plans, while various programs such as the ‘“regional
disaster prevention plans,” as proposed by the Guidelines
for Emergency Activities and Measures and special local
public entities, do exist. Yet, most of these plans only
go so far as to clarify protocols during emergencies or
the division of roles in the event of a disaster, while
discussions between municipalities can come to a halt in
situations where consensus formation does not take place
smoothly. More importantly, they are not intended to
serve as preventive plans to begin with. Meanwhile, the
frameworks of regional programs undertaken by the Fire
and Disaster Management Agency and other ministries
and agencies are based on hazard types or jurisdictions,
and they do not ensure that a comprehensive response
will be carried out.

In Japan, five National General Plans have been for-
mulated so far. In particular, the Grand Design for the
21st Century (the fifth Plan), adopted by the cabinet,
refers to maintaining essential functions in the event of
a large-scale disaster and is centered on multiplexing net-
work facilities and securing substitute functionalities un-
der the keyword “redundancy;” meanwhile, the National
Spatial Planning Act, enacted in 2005, adopted a decen-
tralized, two-tiered planning system consisting of the na-
tional plan, which provides guidelines for long-term land
development, and regional plans, where Japan is divided
into ten regional blocks. However, this has failed to pro-
vide a forum for discussing regional disaster-mitigation
planning (particularly from the standpoint of community
development and prevention) due to various issues, such
as the following:

1) It tends to be a potpourri of plans adopted by vari-
ous local governments because communication among
them mainly revolves around coordination and cooper-
ation.

2) The planning system lacks interlocking between the
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national, regional (Master Plans for Regional City
Planning), and greater metropolitan scales (Master
Plans for City Planning).

3) It is not sufficiently linked to the National Land Use
Plan or Land Use Basic Plan.

4) It lacks enforcing power because there are no provi-
sions for setting up a “regional authority” that can for-
mulate and implement regional plans.

5) Itis difficult to create a common understanding among
prefectures to reach a consensus because their admin-
istrative objectives are different.

Based on the history described thus far, it was decided
to propose a method of formulating regional community-
based disaster mitigation plans in this study.

2.2. Methodology of Multi-Scale Community-
Based Disaster-Mitigation Planning

2.2.1. Preparations for Multi-Scale Community-
Based Disaster-Mitigation Planning

In this section, we propose a method of investigat-
ing “multi-scale community-based disaster-mitigation”
(Fig. 1) that allows consideration of regional issues based
on education gained from the workshops that will be de-
scribed later. In this paper, “regional” shall be used to re-
fer broadly to an area extending 30-50 km. Before under-
taking multi-scale community-based disaster-mitigation
planning, it is necessary to draw up the possible scenar-
ios and prepare data. Therefore, at the preparatory stage,
we must carry out “Step 1: Drawing up disaster scenar-
i0s,” and “Step 2: Preparation of data on disaster and land
use.” In Step 1, an image of the disaster expected to occur
within the target period is drawn up, and various possi-
ble scenarios are listed. In the present case study, a sce-
nario covering a fifty-year period was considered in which
a Nankai megathrust earthquake occurs thirty years from
the present, followed by mid- to small-scale flooding at
five-year intervals. The data prepared in Step 2 involves
population and companies, such as population trends (na-
tional census), estimate of future population (National In-
stitute of Population and Security Research), number of
businesses and employees (Statistics on Business), data
on the risks of earthquakes, tsunami-caused flooding,
earthquake-caused fires, liquefaction, mudslides, inunda-
tion by river water, inundation inside levees, flood tides,
and development capacities (Land Use Fragmented Mesh
for urban areas); the data were organized in mesh format.
This is followed by “Step 3: Preparation of the tool to
visualize the collected data.” Since the proposed method
involves the examination of many elements, voluminous
data, and targets an extensive area, it was considered un-
realistic to carry out work and visualization through the
medium of paper; thus, it was deemed necessary to em-
ploy an alternative method of organizing and visualizing
information. Therefore, we employed a giant projector
and ultrashort focus projector, which are shown below, to
display a large volume of data on a wide area, which made
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Stage Step Content of investigation Output
stepd Drawing up disaster scenarios
g 7
é- ”§ step @ Preparation of data on disaster and land use
step @ Preparation of visualization tool
e Classification of urban
éc step @ Check of existing plans areas (present state)
g' step ® Visualization of population data and hazard data
()
< step ® Formulation of regional community-based disaster-mitigation plan
:"% a. Re-examination of regional land use Regional disaster-
g b. Re-examination of location of industi, mitigation plan
o c. Re-examination of infrastructure and facility development.
step @ Determination of policy for urban development Policy for urban
development
W?)iit;}if;p step Community-based disaster-mitigation plans for local area or district
Archi ; " ; ; T e
ving step ©) Entering data to "community-based disaster-mitigation planning" portal

Fig. 1. Method of investigating multi-scale community-based disaster mitigation.

it possible to conduct workshops with many participants.
The giant projector (Fig. 2) was used to project multi-
ple layers of information, including the expected extent
of various disasters and regional infrastructures (present
and planned), onto a giant screen, which was produced
by pasting paper sheets on the floor of the stairwell of
the first-floor gallery at the Disaster Mitigation Research
Building, Nagoya University. This made it possible for
a relatively large number of people to participate and en-
gage in planning-related discussions while concurrently
sharing information. However, it is not a suitable tool for
horizontal networking of the developed method because
the venue is limited by its fixed equipment. Therefore, we
also conducted workshops employing an ultrashort focus
projector, which made it possible to project magnified im-
ages onto a screen at a short distance. In these workshops,
the discussion was carried out while projecting various
map information onto the floor, as shown in Fig. 3. Al-
though the display size is not as large as the giant screen,
it has the potential to expand the base of discussion via
traveling workshops because the projector is portable and
does not require a large venue. The preparations consisted
of the above steps.

2.2.2. Workshop on Regional Community-Based
Disaster-Mitigation Planning

Next, based on the collected data, workshops on re-
gional community-based disaster-mitigation planning are
conducted. The workshops involve Steps 4—7, which are
shown in Fig. 1: “Step 4: Check existing plans,” “Step 5:
Visualization of population data and hazard data,” “Step
6: Formulation of the regional community-based disaster-
mitigation plan,” and “Step 7: Determination of policy for
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Fig. 2. Giant projector.

Fig. 3. Ultrashort focus projector.

urban development.”
In “Step 4: Check existing plans,” the existing laws and
plans that have so far been formulated or proposed are ex-
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Table 1. Classification of urban development policy (classification examples in workshop conducted by present writers).

Residential Industrial

Commercial

Other

Multi-unit housing area Industrial center
Single-unit housing area
Highland mixed housing area

Historic highway urban area

Commercial cluster district
Port function cluster district Roadside commercial district

Administrative function cluster district
Terminal station area

Large-scale commercial facility Station-area neighborhood

amined. Various plans for the target area, such as city
master plans, regional open space planning, land use sub-
division, designated land use districts, living areas near
railroad stations, Plan for National Resilience [2], and
Grand Design 2050 [3], are examined?, and the urban
areas targeted for investigation are classified. In broad
terms, the classification consists of designating the areas
as commercial, residential, or industrial districts. Table 1
presents specific examples of the urban development pol-
icy for the greater Nagoya region that was examined in
the workshop, which will be described later, although the
classifications may differ somewhat depending on the tar-
get areas.

This is followed by “Step 5: Visualization of popu-
lation data and hazard data.” Using the data collected
in Step 2, population trends, company clusters, disaster
risks, and development capacities are overlaid on top of
each other. Next comes “Step 6: Formulation of the re-
gional community-based disaster-mitigation plan,” where
the existing plans are re-examined using the population
and hazard data layers described above; it can be bro-
ken down into re-examinations of (a) regional land use,
(b) location of industry, and (c) infrastructure and facil-
ity development. Regional land use and industry location
are re-examined by taking note of the existing regional
open space plans and the plans for station-area neighbor-
hoods and industry clusters and examining the munici-
pal master plans for their consistency. Then population
trends and hazard risks are taken into account to formu-
late a general framework of urban development (at a ba-
sic level). This step involves (1) extracting areas with
population or industry clusters and attaching tags (here-
after called “tiles”) to those areas on the screen map; (2)
identifying those population/industry clusters that have a
relatively high disaster risk; (3) examining the possibility
of withdrawal (i.e., relocation) from high-risk areas based
on population trends or the specific features of the loca-
tion (adopt active disaster mitigation measures for those
areas not designated for withdrawal); and (4) moving the
“tiles” to relocation candidate sites (areas with low haz-
ard risk and high development capacity). The redistribu-
tion of population and industry is then simulated by tak-
ing into account the land areas before and after relocation.
Furthermore, if it is deemed necessary, a re-examination

2. As a case study of community-based disaster-mitigation planning, we
have narrowed down the used data and existing plans to population con-
centrations, future population trends, preservation of green zones, con-
centration of industries, etc.; however, in order for this method to possess
a higher reality as a method of city planning, we believe that it will be
necessary to include a diversity of viewpoints such as the promotion of
the regional economy, social welfare, and community.
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of the facilities’ development and/or the transportation in-
frastructure is carried out at this stage.

The final step in the workshop on regional community-
based disaster-mitigation planning is “Step 7: Determi-
nation of policy for urban development.” Here, based on
the results of the overall framework for redistribution for-
mulated in the previous step, the urban areas in the tar-
get area classified earlier are sorted into the categories of
“active disaster-mitigation urban areas,” “urban areas tar-
geted for density reduction,” “reserve urban areas for re-
construction,” and “urban areas targeted for withdrawal”
by taking into account the disaster risk, future population
trends, presence or absence of company clusters, devel-
opment capacity, features of the location, and so on. For
instance, those areas where a disaster is expected to oc-
cur, the population is expected to grow into the future, and
which possess special features such as being the location
of an industry cluster or a major terminal station, are des-
ignated as “active disaster-mitigation urban areas;” those
areas where no disaster is expected to occur, the popula-
tion is falling, and which have a large development ca-
pacity are designated as “reserve urban areas for recon-
struction” and serve as either candidate sites for recon-
struction housing during the disaster reconstruction pro-
cess or cluster areas for new industries. Clearly, areas
that have been designated in existing plans for preser-
vation of green zones or areas that have preserved his-
toric townscapes are excluded from this and designated as
“green zone preservation areas” or “historic townscapes,”
respectively, which must be considered individually when
deciding whether to reduce the population/industry den-
sity or adopt measures specific to the historic areas. Step
7 concludes the workshop on regional community-based
disaster-mitigation planning.

2.2.3. Extension to District Level and Archiving

The next step is “Step 8: Extending the community-
based disaster-mitigation plans to local areas or districts.”
Based on the urban redevelopment policy formulated
above, the local areas or districts engage in community-
based disaster-mitigation planning. As stated earlier,
community-based disaster-mitigation programs often en-
counter obstacles because the participants “have no idea
where to begin” or “do not know where to obtain data”
when there is no expert to provide guidance. To ad-
dress this issue, we have developed a “community-based
disaster-mitigation planning portal” site (Fig. 4), where
participants can obtain hazard data, refine planning by in-
corporating the community-based disastermitigation sce-
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Fig. 4. Community-based disaster-mitigation planning portal site (provisional title).

From wide
area WS

Target
Objective

Fire Collapse

Emergency
evacuation

Community
development

Sheltering
evacuees

Reconstruction

Visit disaster sites

A: Obtain Understand cases and mechanisms of damage ; .

e, (workshops conducted by experts) gacséc-,;nsrt#&% Case S}Ud'es
development reconstruction
Confirm urban

B: Become \_deuelapmeuLpolmy_l"
aware of Training (fire drills, evacuation drills, HUG, etc.) Narrowing down disaster
disaster sites disaster imagination game (DIG),

estimate of damage, etc.)

C: Share views Conduct workshops
and set up Conduct workshops (residents) (residents and municipal
strategies government)

ot 'I_nglﬂijsce Establish f Formulate
such as_ Formulate plan (set up rules), draw up map d‘;?,';}g"”;g reconstruction
formulation poI‘i)cy plan or vision

Fig. 5. Example of community-based disaster-mitigation scenario (for an urban area with a concentra-

tion of wood-construction houses).

narios suited to the local features, and archive the re-
sults. The site is currently being used by relevant par-
ties on a trial basis. As shown in Fig. §, the community-
based disastermitigation scenarios, which are referred to
by the residents, are designed to guide them to become
aware of risks, draw up concrete plans for community
development, and establish rules in an orderly sequence
depending on the respective planning stages, and they
should vary widely between areas (Note that it is assumed
here that the overall framework for urban development
is provided by the regional community-based disaster-
mitigation plan). The results are uploaded to the portal
site using a common format (Step 9: Entering data into the
“community-based disaster-mitigation planning” portal),
and are archived, allowing the disaster-mitigation plan to
be shared among various participating parties and levels
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(or geographical scales) and serve as the basic plan for
reconstruction of local areas after a disaster has struck.

3. Case Study of the Greater Nagoya Region

The process of “multi-scale community-based disaster-
mitigation planning” proposed in this study consists
of extending the results obtained in the regional
community-based disaster-mitigation workshops (the re-
gional community-based disaster mitigation plan) to
community-based disaster-mitigation planning in local ar-
eas and districts, carrying on discussions following the
scenario for the particular urban-area type, and archiving
the results, as we have outlined above. In this section, we
describe the workshops that we conducted, which targeted
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Fig. 6. Workshop on commercial and residential areas (discussion carried out by laying disaster risk information on top of that on

population and designated preservation areas).

S

TRAETFIE

Fig. 7. Results of the above workshop.

the greater Nagoya region. Note that only the earlier part
(i.e., up to Step 7) of the proposed method was carried
out.

3.1. “Workshop for Regional Community-Based
Disaster Mitigation Planning for Commercial
and Residential Areas” with City Planning
Professionals as the Main Participants (August
2014)

The first case study is a workshop for regional
community-based disaster mitigation planning conducted
on August 23, 2014 at Nagoya University, targeting a
30 km-radius area centered on Nagoya city and attended
by 18 people consisting mainly of experts in city plan-
ning (municipal and private city planners, academic re-
searchers of city planning, etc.). The participants were di-
vided into three groups (also present were four observers
and a staff of 12). Using an ultrashort focus projector,
Steps 1-7 (Fig. 1) were carried out; meanwhile, there was
no deliberation regarding relocation candidate areas or in-
dustries (Figs. 6 and 7).
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3.2. “Workshop on Regional Community-Based
Disastermitigation Planning for Industrial Lo-
cation” with Participation by Industry (March
2015)

Based on the above workshop, a second workshop
on regional community-based disastermitigation planning
was conducted on March 21, 2015 at Nagoya Univer-
sity, focusing on industrial location within the context
of community-based disastermitigation planning for the
greater Nagoya region. The targeted area was extended
to a 50 km zone centered on Nagoya city in order to ex-
amine industry location. The workshop was attended by
28 people, consisting of city planning experts as well as
members of industry, divided into two groups (it was also
attended by ten observers and a staff of 12). The partici-
pants reviewed the plans and the reality of industrial clus-
ters, the current status of and plans for regional infrastruc-
tures, the projected damage extent of various types of dis-
asters, actual cases of plant relocations, etc. on the map,
and they discussed disaster-prevention investments in and
industry relocation from industrial cluster areas. Views
of the workshop and its results are shown in Figs. 8 and
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A Proposal of Multi-Scale Urban Disaster Mitigation Planning
that Takes Regional Issues into Consideration

Fig. 8. Workshop on industry location (projected damage of various disasters was overlaid on reality of and plans for industry and
regional infrastructures [current status and plans] to discuss the issues of and possibilities for industrial location).

& R T\ L. o ) !
L i i

Fig. 9. Results of the above workshop (left: group 1; right: group 2).

9, respectively. Unlike the previous workshop, Steps 1-7
(Fig. 1) were all carried out in detail, including identify-
ing the area development policy as well as the use of tiles
to examine the relocation of industry clusters.

3.3. Results Obtained from Two Workshops on Re-
gional Community-Based Disastermitigation
Planning

In this section, we describe the results of the regional
community-based disastermitigation planning (output of
Step 6 in Fig. 1) obtained in the workshops described
above and discuss the issues in city and regional planning
that were made clear during the workshops.

3.3.1. Results of Workshops and Discussion of Re-
gional Community-Based Disastermitigation
Planning Issues

Various views were obtained in the workshops, in
which the participants examined the 50 km zone centered
on Nagoya city from the standpoint of safety and security
(Table 2). Those views are sorted according to different
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areas below and presented along with our discussion of
the planning issues.

a. Southwest Section

Main Views and Expressed Statements Obtained During
Workshops

The southwest section contains an extensive area with
a high risk of disasters, such as earthquakes, liquefac-
tion, tsunami, flooding, and earthquake-caused fires, and
contains many areas with high risk of multiple disasters.
Thus, it is necessary to examine the possible relocation of
population and industry from this section. While it may be
possible to relocate manufacturing bases while consider-
ing the delivery and shipping of materials or products, the
securing of water supplies, and housing for employees,
it would be difficult to relocate import-export bases, ther-
mal power plants, and import/storage bases for petroleum,
LNG, and coal owing to the great merits of being closely
located to ports. For this reason, active disaster-mitigation
measures should be adopted in small zones, such as sta-
tion areas in the latter, taking into consideration such
precedents as the case of Wajuh while concentrating se-
lected industries and the population in safe locations.
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Table 2. Results of case studies of two workshops on regional planning (main views that were obtained).

Section | Workshop on commercial and residential districts Workshop on industry location
Northern
 Contains a wide unused zone, which is safe and can be « Receptacle of logistics and manufacturing companies
used following a disaster. (prepare infrastructure development environment to en-
» Consolidate urban districts to areas surrounding base courage industry relocation)
stations such as Ichinomiya and Komaki stations. « With the opening of the Tokai loop expressway, areas
near interchanges can provide relocation candidate areas.

« The southern part of Gifu prefecture has a well-developed
infrastructure, and can serve as a candidate area for in-
dustrial sites.

Western
o Includes an extensive zero-meter urban area, with a « Although there is no concentration of industry, there is
high disaster risk. a high risk of tsunami and liquefaction (some industry
« Using precedents such as the Wajuh district as refer- concentration seen in southwestern part).
ences, create safe areas within local districts such as « New rice field developments and reclaimed lands have
station areas, and consolidate resources there. high risks.
Southern
« Has a high risk but is the location of industries that « Has a concentration of industries, need to clearly demar-
cannot be replaced. Consolidate the industrial district cate areas to be made more resilient and areas to be relo-
extending to Nishi-mikawa into a narrower zone and cated elsewhere (retain port functions and relocate man-
improve resilience. ufacturing)
« Relocate residences to safe locations using various o Petrochemical complex, chemical industry plants, LNG
methods at the earliest possible date. plants, and power stations must be protected by liquefac-
tion countermeasures and strengthening of seawalls.

« Reclaimed lands are safe but can become isolated, leav-
ing the possibility of cutting off supply channel to auto-
motive industries.

« Port facilities serve as import-export base for automotive
industry as well as logistics base for other industries, and
so must be given high priority to make them more re-
silient.

o Adopt countermeasures for liquefaction and flooding in
the southern part of Nishi-mikawa, and relocate seaboard
industries to inland areas if possible.

Eastern

o Has a low risk with a rising population, which should « Areas near interchanges of National Route 23 and Shin-
be consolidated to new urban districts. Tomei Expressway can be suitable for relocation (ma-

« However, attention must be paid to avoid planning chine and distribution industries)
conflicts with green zone preservation schemes. « Investigate possibility as relocation candidate area while

o There are districts where the population is falling, taking measures against mudslides (making use of
which can serve as “second towns.” expressway interchanges) —>measures must be taken

against separation of workplace and residence

« Important as base of Toyota Motor Corp., a world-class

corporation
Central

» Nagoya station area cannot be replaced and must be o Degree of importance will increase with the opening of
given top priority to make it more resilient. the maglev Chuo Shinkansen, but there are many small

« Since the Sakae area has a low risk and a falling pop- businesses so a regional BCP should be considered.
ulation, it can serve as a backup base for the Nagoya « One possible approach is to enforce measures to place
station area. a high priority on human lives rather than BCPs while
shifting the weight of industry and commerce to the east.
894 Journal of Disaster Research Vol.10 No.5, 2015




Discussion of Planning Issues

In principle, this is an area where relocation of industry
or the population should be considered. The urban areas
targeted for reduction of density or relocation would be
converted into natural land-use areas. However, impor-
tant city bases, port facilities, and industrial bases should
be partially retained and protected since they cannot be
replaced.

b. Northeast Section

Main Views and Expressed Statements Obtained During
Workshops

Based on the data on hazards, population, and industry
clusters, the northeast section has a relatively low disas-
ter risk and extra development capacity. Thus, excepting
certain areas where the risks of mudslides and flooding
exist, the area appears to have room for new urban devel-
opment. The northeast also provides candidate sites for
industry relocation, but it will be necessary to secure ac-
cessibility and convenience in order to encourage indus-
tries to actively relocate; therefore, areas close to high-
way interchanges or areas in which new infrastructure de-
velopment is planned (preferably a regional infrastructure
network linking the bases in the northeast section) should
be considered candidates for relocation. With respect to
preparedness against large-scale disasters, this area also
has possibilities for providing land for “second towns”
(reserved areas for reconstruction) because of its remain-
ing development capacity. The eastern section, however,
has been designated as a green zone preservation area in
the current regional open space plan, so any plans for de-
velopment must recognize the possibility of conflicts with
these plans.

Discussion of Planning Issues

From a regional standpoint, this area can be consid-
ered a candidate site for relocation of population or indus-
try, although the relocation should be to locations where
transportation or other infrastructure is well developed.
However, indiscriminate development must be avoided,
particularly in view of the declining population in Japan,
and new development should be limited to areas near rail-
road stations as well as from the standpoint of reducing
motor traffic. Thus, station areas that are safe and have a
large development capacity should be given high priority
for inducement of residences while also observing open
space planning. Meanwhile, some areas can be secured as
planned construction sites for temporary housing within
the wider context of a reconstruction plan, in which dis-
aster victims can be transported quickly to reconstructed
public housing or newly developed urban areas near rail-
road stations.

c. Central Section

Main Views and Expressed Statements Obtained During
Workshops

Since the central section constitutes the nucleus of the
greater Nagoya region, this entire area cannot be replaced.
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Thus, the highest priority should be given to implement-
ing active disaster mitigation measures for the Nagoya
station area and the administrative district. Since this sec-
tion also contains many small businesses, it may be ef-
fective to formulate a joint regional Business Continuity
Plan (BCP). Although the area around Sakae is relatively
safe according to hazard data, future population estimates
indicate that the population is falling, so it can be consid-
ered a backup base for the Nagoya station area.

Discussion of Planning Issues

The Nagoya station area is a particularly important ur-
ban and industrial base, and the area north of it is an ad-
ministrative base; therefore, thorough measures must be
adopted to protect this area. While the area around Sakae
can be considered a backup base for the Nagoya station
area, the commercial districts in this area should be used
to consolidate urban functions.

Figure 10 is a diagram that summarizes the above find-
ings, particularly the planning issues we arrived at by dis-
cussing the views obtained from the workshops. From
an overall standpoint, active disaster mitigation measures
must be adopted in the central section, which has a high
concentration of population, while relocation of the popu-
lation and industry should be considered for the southwest
section. Meanwhile, the northeast section should be de-
veloped as a candidate area for such relocation. A closer
examination, however, reveals that each section contains
districts that are locally safe or high in risk, indicating
that the adoption of active disaster mitigation measures
in urban districts, lowering the density, and withdrawing
(relocation) should be investigated for each area individ-
ually rather than indiscriminately relocating urban func-
tions and residential districts from the southwest section
to the northeast section.

We described the case studies of two workshops con-
ducted according to the proposed method and the results
that were obtained. Since not all of the proposed steps
were carried out, we were unable to verify the validity of
the proposed method. Yet, we believe that the workshops
yielded useful suggestions for future urban planning pol-
icy and community-based disastermitigation planning for
the greater Nagoya region.

3.3.2. Issues of Regional and City Planning Identified
by The Present Method

In this section, we discuss the issues of regional and
city planning that became apparent through the present
method. We arrived at these issues based on views and
issues that were identified during the workshops and that
also constitute the practical issues that must be addressed
in this study. The first item is the absence of an institu-
tional framework to support the relocation of residential
functions. Unless suitable policies are adopted to cre-
ate regulations or inducements to support relocation to
safe locations, the tax system is re-examined (including
increasing or decreasing municipal finances to meet in-
dustry relocations), and the use and ownership of land
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Fig. 10. Policy guidelines for regional community-based disaster-mitigation planning
for the greater Nagoya region based on a discussion of the views during workshops.

are clearly separated, the proposed regional community-
based disastermitigation planning will not become prac-
ticable. Furthermore, in this study, the workshops for
community-based disastermitigation planning for local
areas and districts are to be conducted based on the ur-
ban redevelopment policies, but this requires institutional
mechanisms to support the active adoption of disaster mit-
igation measures, the reduction of density, or plant with-
drawals. Although we presented a policy guideline for
adopting active disastermitigation measures in locations
that serve special functions and have a high disaster risk,
such as port facilities, the practical contribution of this
study will be limited unless we can present in concrete
terms how to implement such measures, manage the use
of open areas or green zones under a policy of reducing
the density, encourage companies to withdraw or relo-
cate, or strike a balance in the distance between work-
place and residence. The way to achieve a formed con-
sensus is also an important issue. How can we achieve
consensus in urban areas that have been designated for
withdrawal? In other words, we will need a method to
coordinate the respective discussions at the district and
regional scales. There will also be a need to set up a fo-
rum to discuss the regional planning issues proposed in
this study. In the United States, the Metropolitan Plan-
ning Organization (MPO) [4] possesses a strong authority
to which the municipalities have the obligation to yield;
so, that MPO serves to provide a forum for discussion
and at the same time ensure enforcement of the plans.
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In contrast, in Japan, there have been very few under-
takings or organizations that are not based on adminis-
trative jurisdictions, excepting common daily procedures
such as firefighting operations or application procedures
for a driver’s license. The final issue is that, while this
study adopted the classifications of “urban area targeted
for withdrawal,” “urban area targeted for density reduc-
tion,” “active disaster-mitigation urban area,” and “reserve
urban area for reconstruction” in the policy guidelines for
urban redevelopment, some areas may require a more de-
tailed classification; this is something that must be inves-
tigated through workshops for regional community-based
disastermitigation planning addressing a wide range of
subjects and hosted in various locations.

4. Conclusion

In this study, we proposed multi-scale community-
based disastermitigation planning based on recognition of
the diversity of community-based disastermitigation plans
and the need for region-wide investigations, and we con-
ducted workshops on regional community-based disaster-
mitigation planning in which the earlier part of the pro-
posed process was carried out. We presented the results
of the investigation, targeting a 50 km zone centered on
Nagoya, and then described the issues of the obtained
regional and city plans. Although we were unable to
verify Step 8 and the subsequent processes, due to the
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limited number of case studies examined, or the valid-
ity and effect of the workshops in a quantitative manner,
the uniqueness of this study lies in its original proposal
of a new method of investigating community-based dis-
astermitigation planning that takes into account the need
for and diversity of region-wide discussions, based on the
current backdrop of the decline and aging of Japan’s pop-
ulation and the likelihood of major extensive disasters. In
particular, the manner in which area residents perceive the
regional plan created by the process leading up to Step 7,
and use it in their district-level planning in Step 8, or the
manner in which district-level planning is fed back to re-
gional planning, including the methods of communication
and creation of forums for consensus forming, are major
issues. Although the community-based disaster mitiga-
tion planning portal site shown in Step 9 was designed to
link the process up to Step 7, conducted mainly by experts
and municipal workers, and Step 8, which is to be carried
out mainly by the area residents, this part has been left un-
verified in this paper. In addition to the issues presented
in section 2, subsection 3, a future issue is the continua-
tion of discussions about and investigations into the entire
process. To raise the degree of completion of the pro-
posed method, we believe that, in addition to the data used
and existing plans referenced in this case study, it will be
necessary to incorporate diverse viewpoints, such as the
promotion of the regional economy, social welfare, and
community, under a comprehensive undertaking. This is
another issue that must be verified in future investigations.
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