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Onagawa Port in Miyagi Prefecture. This composite picture shows below the enormous destruction
suffered by the port due to the 15 m high tsunami waves which destroyed more than 70% of the
buildings and produced a large number of casualties. The top image gives a view of the extent of
its reconstruction by August 2015 initiated by the local private sector and the community soon after
the tsunami occurred; the ongoing large landscaping and over 4 m high ground rising to relocate
commercial and industrial facilities can be easily seen (photos by V. Santiago-Fandifio)



Foreword

A tsunami is one of the rare, naturally occurring, low-frequency disasters that have
an enormous impact and can be extremely devastating. In the past 100 years, more
than 260,000 people perished in 58 separate tsunamis. At an average of 4600 deaths
per disaster, the casualty toll has surpassed that of any other natural hazard. Tsunamis
know no bounds, making international cooperation a key factor in developing
deeper political and public understanding of risk reduction measures. As a result,
the UN General Assembly declared the Sth of November as World Tsunami
Awareness Day, as of 2016.

The devastation caused by the earthquake and tsunami in Japan in 2011 included
approximately 20,000 casualties (dead and missing people). The tsunami levelled
130,000 houses and severely damaged 260,000 more. Around 270 railway lines
ceased operation immediately after the disaster, and 15 expressways, 69 national
highways and 638 prefectural and municipal roads were closed. About 24,000 ha of
agricultural land was flooded and severely damaged, and aquaculture facilities were
completely destroyed. In addition, the tsunami triggered a nuclear accident at the
Fukushima Daiichi Nuclear Power Plant, which compelled the government to estab-
lish evacuation zones and to order approximately 154,000 people to be displaced for
their own protection.

Five years have passed since the tragedy in 2011. In fact, the overall reconstruc-
tion and revitalization period was well underway at this time then. Shortly after the
March 2011 events, the Japanese government had presented budgets, modified laws
and ordinances and eventually established a “Reconstruction Agency” in 2012. A
reconstruction time frame of 10 years was specified: the first 5 years (2011-2015),
the “Concentrated Reconstruction Period”, was allocated 25 trillion Japanese Yen
(approximately $250 billion), while the latter 5 years (2016-2020), the
“Reconstruction and Revitalization Period”, have been allocated 6.5 trillion
Japanese Yen (approximately $65 billion).

In accordance with this national strategy, a huge number of engineering, environ-
mental, social, economic and policy projects have been implemented or are still
underway since March 2011. Since the first 5-year period ended in March 2016,
progress and outcomes are likely to be evaluated by the Reconstruction Agency to
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viii Foreword

ascertain their efficacy, achievements and challenges. A publication is planned,
probably by the end of 2017, compiling the findings, experiences and lessons
learned in the selected case studies; the scientific and academic community will be
invited to contribute, as will the decision makers and planners.

This book could be seen as the precursor of this planned publication. Selected
case studies document the significance of the 2011 disaster and its environmental
and social impacts, as well as the recovery and reconstruction process. It comple-
ments previous publications, albeit covering a larger time span, summarizing expe-
riences and lessons learned in various aspects of the process, as well as issues that
remain as yet unresolved.

This book is a unique collection of papers written by experts and researchers in
a number of fields, focusing on the tsunami impacts and the restoration and recon-
struction process after the 2011 catastrophe. By incorporating the major lessons
learned in this analysis, we expect to enhance the future resilience and sustainability
of the damaged areas.

We have no intention of repeating the tragedy of the 2011 Tohoku earthquake
and tsunami. However, it is difficult to prevent, reduce and mitigate a low-frequency
disaster. It is absolutely mandatory that a careful analysis should be made of the
2011 catastrophe since a new disaster or combination of them may occur again, but
we have to keep in mind that even then it might be difficult to use the accumulated
experiences and knowledge due to changes that may have taken place in the society
in the meantime.

We believe that it is important to share our experience so that other countries can
better protect themselves from major disasters by adopting—or adapting to, as
required—some of the measures taken by Japan to deal with the enormous chal-
lenge of restoring and reconstructing the damaged areas and also learn about the
strengths and weaknesses of the response to the 2011 Tohoku earthquake and tsu-
nami for their own benefit. It is my belief that due to the nature, focus, analyses and
time span covered by this book, a broad range of professionals, scholars, decision
makers and others, whether directly involved or merely interested in the restoration
and reconstruction process after the March 2011 events, will also greatly benefit
from its content, insights, analyses and lessons learned.

International Research Institute Fumihiko Imamura
of Disaster Science (IRIDeS)

Tohoku University

Sendai, Miyagi, Japan



Preface

This book was conceived as a result of witnessing and/or directly participating in
the enormous effort of the people along the Tohoku coastline in the north-east of
Japan to restore and reconstruct the destruction left by the devastating earthquake
and tsunami in March 2011. During the more than 5 years since then, the national
and prefectural governments, local authorities and residents, the private sector,
scholars and the academia as well as research institutions, NGOs and the general
public—either as volunteers, in local associations or through their own personal
efforts—have been ceaselessly trying to restore and/or rebuild the affected areas,
social structures and lives. Likewise, there has been no lack of effort in trying to
better understand the causes and impacts of the earthquake and the tsunami along
the coastline and in developing preventive measures, scientific and technological
approaches, engineering and construction, laws and policies to be better prepared
for any forthcoming similar unavoidable events in Tohoku or in other coastal areas
in Japan.

This publication has been an enormous challenge, both technically and work-
wise. The idea of compiling a number of studies to provide an overview of what has
been done in the various fields of restoration and reconstruction work in Tohoku in
the 5 years since the March 11, 2011 events originated in mid-2015 and only came
to fruition in early 2017, with the publication of this book.

Although this book is not intended to be an exhaustive compilation, it is the cul-
mination of several years’ experience and the comprehensive knowledge of experts
in the restoration and reconstruction process, which could certainly be of interest to
scholars, researchers and stakeholders alike.

Villaviciosa, Asturias, Spain Vicente Santiago-Fandifio
Bunkyo-ku, Tokyo, Japan Shinji Sato
Kyoto, Japan Norio Maki

Sendai, Miyagi, Japan Kanako Iuchi
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Chapter 1

Complexities and Difficulties Behind

the Implementation of Reconstruction Plans
After the Great East Japan Earthquake

and Tsunami of March 2011

Yasuaki Onoda, Haruka Tsukuda, and Sachi Suzuki

Abstract The damage resulting from the Great East Japan Earthquake (GEJE) and
subsequent tsunami necessitated a re-evaluation of the way land is used in the
affected areas. Despite receiving various reconstruction subsidies, many disaster-
affected municipalities have struggled in their rebuilding efforts under various dif-
ficulties: scarce resources, a sharp increase in construction costs, a shortage of
expertise, and the strict application of the new tsunami mitigation rule (Two-Two
Rule). However, it has been difficult to track these continuous challenges and strug-
gles. Most reconstruction decisions are made at the municipal level, and the infor-
mation is not widely shared.

The author has participated in many reconstruction projects as an architectural
planner and a reconstruction advisor. Based on the outcome of recent studies and
the author’s own practical experiences, this article aims to show the actual status
and challenges of reconstruction works after the GEJE.

Keywords Great East Japan Earthquake (GEJE) ¢ Two-Two Rule ¢ Build Back
Better ¢ Public housing * Relocation ®* Community

1.1 Introduction

On March 11, 2011, a magnitude 9 earthquake hit northeast Japan. It caused a huge
tsunami, which devastated five hundred km of the coast. 15,891 people were killed,
and more than 2500 people are still missing (National Police Agency 2016). This

Y. Onoda (P<)) « H. Tsukuda © S. Suzuki

Faculty of Engineering, Department of Architecture and Building Science, Tohoku University,
6-6-06 Aoba, Aramaki-aza, Aoba-ku, Sendai 980-8579, Japan
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great loss of life and property reflects the serious impact that low-frequency, large-
scale disasters like tsunamis can have on our society.

The responsibility for reconstruction after the Great East Japan Earthquake
(GEJE) lay with Japan’s governmental bodies. The central government established
the laws and put together a budget for reconstruction; offices of prefectural govern-
ments supported municipalities and took on the main role of planning hazard miti-
gation; and the individual municipalities played a direct role in the planning and
implementation of the reconstruction work. With urban infrastructure taken care of
by the local governments, residents of affected areas worked on restoring their
homes and livelihoods.

Under this division of responsibility, each municipality has large influence on the
outcome of its own reconstruction (Ubaura 2015; Iuchi et al. 2014). Depending on
available resources and the socio-economic conditions of the area and residents,
each municipality took a different approach to reconstruction, with varying degrees
of success. Many municipalities faced great challenges, and few managed to achieve
Build Back Better (BBB).!

As an external expert, the main author of this chapter has been assisting several
municipalities in the planning and implementation of their reconstruction work.
Focusing on efforts at the municipal level, this article introduces the constraints and
unique strategies taken to tackle those challenges, and explores issues of hazard-
protection design and planning strategies, the implementation process, and public
housing construction.

1.2 Hazard-Protection Designs and Planning Strategies

1.2.1 Level-One Tsunami and Level-Two Tsunami

For affected municipalities, the first step of planning is to identify future disaster
risks and put together a strategy for protection. After the GEJE, the government’s
Central Disaster Prevention Council decided to establish the Development of Areas
Resilient to Tsunami Disasters Act, which designates two levels of tsunamis that
municipalities have to consider when creating protection plans (Maki 2015).

A “Level-One tsunami” is caused by a magnitude 8 earthquake and is estimated
to occur once within a hundred years, while a “Level-Two tsunami” is caused by a
magnitude 9 earthquake and is estimated to occur once every 500 to a thousand
years. The council then decided that reconstruction policies should include the
building of sea embankments along the coastline to protect lives and properties
against a Level- One tsunami, and to assure more time for evacuation in a Level-
Two tsunami.

'"The United Nations Office for Disaster Risk Reduction (UNISDR) released the Sendai Framework
for Disaster Risk Reduction in March 2015 (UNISDR 2015b). The Build Back Better (BBB) prin-
ciple is one of the four priorities stated in the framework.
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The prefectural office set the height of each sea embankment based on the results
of a computer simulation. In order to estimate each tsunami wave as precisely as
possible, the Ministry of Land, Infrastructure and Transport (MLIT) developed a
computer-simulation program that is operated by the prefectural office to support
reconstruction planning. The tsunami-affected municipalities organize their recon-
struction plans based on the results of the simulations.

Facing tough emergency conditions, as well as stress on time and resources,
prefectural governments had to simplify the response to simulation results in order
to push through their reconstruction plans as quickly as possible. For example, even
though the 500-km coastline is made up of diverse topographies, it was roughly
divided into several “regional coasts.” There are 24 regional coasts in Iwate prefec-
ture, 22 in Miyagi prefecture and 14 in Fukushima prefecture. It was decided that,
for the sake of simplicity, embankments within each regional coast would be built
to the same height. However, this decision proved inefficient, as it did not take into
account each area’s population and the density of buildings that need to be protected
behind the embankments. It also failed to address the fact that the estimated height
of a tsunami at the mouth of a bay is actually much lower than that at the inner part
of a bay.?

1.2.2 Two-Two Rule and Regional Development

The interval between two successive Level-Two tsunamis is estimated at about 500
to a thousand years. But, for the victims, the impact is traumatic and a lot more
recent. Many find it hard to accept a policy in which the central government merely
encourages them to evacuate and take refuge, without building physical protection.
In response to public criticism, the central government changed its policy for a
Level-Two tsunami, to include setting up a disaster-hazard area. It tasked the local
governments with estimating the risks in their areas and drawing up boundaries
showing where the biggest risks are.

Research showed that the rate of destruction caused by a tsunami is influenced
by the inundation depth, and that its inflection point is about 2 m deep (MLIT 2011).
Using this result, the government announced that any area that is vulnerable to more
than 2 m depth of inundation from a Level-Two tsunami would be considered a
high-risk zone. This concept of protecting cities against a 2-m inundation caused by
a Level Two tsunami is hence called the Two-Two Rule. It’s widely known among
reconstruction practitioners.

Because it is convenient to set boundaries based on computer simulations done
by the prefectural office, many disaster-affected municipalities used these boundar-
ies to create their own reconstruction plans. As a starting point to developing their

2 An exception is the Kesennuma area, where the bay mouth and inner harbor are categorized in the
same “‘regional coast” (see: http://www.thr.mlit.go.jp/Bumon/B00097/K00360/taiheiyouoki-
jishinn/kaigann/kaigann2.pdf).
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Fig. 1.1 Schema of reconstruction project from GEJE (Y.Onoda)

reconstruction plans, all municipalities had to identify their “Two-Two boundaries”
so as to determine the appropriate tsunami protection and land-use restrictions.
However, results of the computer simulation are interconnected with the design of
hazard protections such as sea embankments, bay-mouth breakwaters, mounds etc.
(Fig. 1.1). So testing several combinations or modifying designs based on simula-
tion results required asking the prefectural government to do multiple simulations
for accuracy. Unfortunately, only a few municipalities took this multi-cycle approach
in their planning.

1.2.3 Reconstruction Strategies

After the municipalities finalized their recovery plans, they had to negotiate with the
national reconstruction agency to get enough funding through the Great East Japan
Earthquake Subsidy. The agency—a unit established by the central government as
an authority for post-disaster reconstruction after the GEJE—prepared a set of vari-
ous project schemes and subsidies from which municipalities can select. These
include building hazard protections, land adjustment, public housing construction
etc. Each municipality had its own strategy for choosing its project, and these strate-
gies differed widely.

Following Two-Two Rule, some affected municipalities constructed new sea
embankment to protect themselves against Level One tsunamis, and have their
ground levels raised as protection against Level Two tsunamis. This strategy usually
requires large-scale, long-term construction work, which can cause a strain.
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(in Ishinomaki City)

Shichigahama Town
Iwanuma Cit
¥ ' The Seismic Center of
Yamamoto the Great East Japan
Town Earthquake

200km

Fig. 1.2 Map of three heavily affected prefectures (Y. Onoda)

Rikuzentakata City® (Fig. 1.2) is one example where the impact was quite severe.
The municipality applied for large-scale rebuilding (Fig. 1.3a) and ground raising,
which was deemed necessary. But the construction work lasted many years, causing
a population outflow.

The situation was even more drastic in Ogatsu, in Ishinomaki City. The munici-
pality decided to construct a large sea embankment to protect against a Level One
tsunami. However, with the Two-Two Rule, there was insufficient land in the safe
zones to move the residents to. So, residential land had to be created by cutting
through the hard rock of a hillside (Fig. 1.4). The construction work was elaborate,
time consuming and produced very limited results. Consequently, many residents
decided to move out of Ogatsu, causing the population there to drop significantly.

There are, however, successful cases, such as Kamaishi,* which avoided huge
projects involving ground construction, and instead combined (1) several hazard
protections with (2) hierarchical disaster-risk zones. Kamaishi’s hazard protections
consisted of repairing a bay-mouth breakwater, building a new sea embankment
against an L1 tsunami and having an artificial mound, all of which work together to
greatly reduce the impact of a tsunami (Fig. 1.3b).

Hierarchical disaster-risk zones are designed to contain several classes of restric-
tions: a safe area allows general construction, while higher risk areas allow the

3Population of Rikuzentakata City is 19,472 (October 2016) and the area is 231.94 km?.
“Population of Kamaishi City is 36,372 (October 2016) and the area is 440.34 km?.
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Fig. 1.3 Section of tsunami-hazard protections and city center. (a) Rikuzentakata City and (b)
Kamaishi City (Onoda and Tsukuda 2016)
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Fig. 1.4 Comparison map of Ogatsu before the disaster and after reconstruction (A.Toki)

construction of buildings, but stipulate that the first floor should not be used for resi-
dential purposes (Class 2). The highest risk areas prohibit any construction of
houses at all (Class 1). Doing (1) and (2) in combination, shortens the construction
period and enables quicker reconstruction of the city center in situ, without ground
elevation.
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1.2.4 Summary

Municipalities continue to face various difficulties in their reconstruction efforts.

Many are struggling with a shortage of resources—trying to balance necessary
reconstruction projects with demands from the public and central government to
provide more protection against L1 and L2 tsunamis. Sea embankments, one of the
proposed protection strategies against an L1 tsunami, are big and expensive and
believed by some to have adverse effects on the area’s fisheries. Consequently, sea
embankments have been a controversial issue, with many coastal residents ques-
tioning their necessity and effectiveness.

While it did not garner as much media attention as the sea embankments, the
Two-Two Rule also led to some challenges. The rule’s strict restrictions meant that
many municipalities found it difficult to develop new land use. It also limited their
ability to take into account each municipality’s unique geographical conditions, as
well as the cultural traditions of the local communities.

1.3 Implementation Process

Amidst the difficult situations mentioned above, the municipalities have been strug-
gling to conduct their own reconstruction plans. This chapter looks at the implemen-
tation process through a categorization of affected municipalities based on their
strategies, and explains the characteristic issues and responses, with some
examples.

1.3.1 Key Phase of Project Implementation

As the majority of the reconstruction projects are related to the revitalization of the
town’s living environment and housing, and as the selection of which method to use
for those projects is unique in each city, we look at these basic strategies for recon-
struction with regards to housing projects. According to a previous study (Onoda
et al. (2015)), the tsunami affected 15 municipalities in Miyagi prefecture. They are
divided into five categories based on principal component analysis.’

The five categories are:

1. Land rearrangement oriented—municipalities with heavily damaged downtown
areas that require big land rearrangement projects.

SIndicators for the analysis were (1) budget for urban-planning projects, (2) rate of budget for
urban-planning projects to total budget of surface-construction projects (includes all projects
towards revitalization of the town’s living environment and housing, except public-housing proj-
ects) and (3) number of damaged and destroyed residences.
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2. Group relocation oriented—municipalities with some damaged fishing villages
that require small relocation projects.
. Complex—municipalities that fall between the first two types.
4. Public housing oriented—municipalities that require minimal rearrangement
and relocation, and some public housing projects;
5. Large city—municipalities with big urban areas that have comparatively affluent
resources and can afford large reconstruction projects.

(O8]

By the end of 2011, municipalities in every category had issued their own recon-
struction plans and even started some projects. But after that, the implementation
process became quite diverse.

One of the most important phases of any implementation process is the one
between the issuing of the reconstruction plan and the start of the first project.
During that period, the local governments sent out questionnaires to their communi-
ties to find out if the victims intended to remain in the area or leave. Results of the
survey determined the amount of reconstruction needed (Onoda 2014a). This is
especially important for the “group relocation-oriented” municipalities, and the sur-
vey results there tend to be more precise because they are usually based on face-to-
face interviews.

In the case of Shichigahama Town,’ which belongs to the “group relocation ori-
ented” category, the municipality communicated carefully with residents and
encouraged many victims to remain. This enabled officials to put together a more
accurate reconstruction plan for public housing.

For the victims who own the land in disaster hazard areas where the government
had indicated that they would buy them out, the survey results were more varied.
Some victims made their decision on whether to leave or remain depending on the
price they were offered for their land.

1.3.2 Organizational Structure

An implementation strategy can have different characteristics depending on the
amount of reconstruction work and the municipality’s resources. Figure 1.5 shows
the relationship between the percentage of budget for reconstruction projects for
living environment to pre-disaster annual revenue, and the number of staff in each
municipality.

It has become clear that “land rearrangement oriented” is the group facing the
biggest challenges, as they have to implement large projects with a small staff.
Municipalities in this category also have to carry out complicated land rearrange-
ment or re-zoning projects that require professional and skilled manpower.

®Population of Shichgahama Town is 18,571 (October 2016) and the area is 13.19 km?
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Fig. 1.5 Scatter graph depicting the number of staff and the percentage of budget for reconstruc-
tion projects for living environment to pre-disaster annual revenue (Onoda et al. 2015)

Yamamoto Town, which belongs to this “land rearrangement oriented” category,
received temporary staff from non-disaster-affected municipalities. The town reor-
ganized the government’s single “reconstruction division” into four functional divi-
sions to accommodate the bigger and more specialized group preparing for the
implementation phase (Fig. 1.6).

This change in division structure adversely affected the way the projects were
managed. Meetings in Yamamoto Town became little more than information-sharing
sessions. Each sub-section promoted its own project, but the town as a whole had
difficulty integrating the projects into a collective vision. The case of Yamamoto
Town is in contrast with that of Shichigahama Town, a municipality in a similar situ-
ation due to its proximity on the scatter graph. Shichigahama Town had only one
“reconstruction division” that shared not only basic information but also the direc-
tion of the projects. This led to the successful integration of the different projects
and a smoother reconstruction process.

1.3.3 Summary

The affected municipalities can be segmented into different categories based on the
combination of reconstruction projects, which can be considered as basic strategies.
Some of these strategies influenced the structure of the reconstruction division in
certain municipality offices.
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In order to achieve efficiency in the reconstruction process, it is important for
officials to share not only basic information but also the specific details and the full
vision for the town among themselves and with the public.

The immediate provision of specific information to victims influenced the
municipalities positively: It helped to increase the number of victims who chose to
rebuild their homes with their own resources instead of living in public housing.
Inter-sectional information sharing, especially the collective vision, also helped
local governments to effectively arrange many complicated projects within seg-

mented sections.
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1.4 Housing Reconstruction

1.4.1 Lessons from the Great Hanshin Earthquake (1995)

Municipalities are responsible for providing land and public housing for the vic-
tims. Considering previous disaster experiences—including the Great Hanshin
Earthquake in 1995—the sudden change in living arrangements of the victims is a
critical issue of the reconstruction process.

Many victims feel uncertain, lonely and vulnerable after moving from temporary
housing—which provided had a sense of community—into new settlements. In the
case of the Great Hanshin Earthquake, there were numerous reports of suicides and
people who died alone after moving into public housing (Tanaka et al. 2009). It was
obvious to researchers that the existing public-housing schema was not conducive
to recreating the sense of community that the victims needed.

After the GEJE, public housing was once again a priority, especially with the
scale of destruction caused by the tsunami. Because a large number of public hous-
ing construction projects had to be implemented within in a short period, building
quality was not a major consideration. However, there were attempts to create better
quality of housing for the residents in the new developments, including the applica-
tion of a front-access plan (Fig. 1.7).

1.4.2 Successful Cases of Good Quality Development

Each municipality devised a way to advance the quality of housing projects. Three
successful cases are featured in this section.

& ,’\‘Sgaf:_e’for
- = the-community
B = (North side
4 N N
A%
P ("'
Entrance’ 4
Public 3 Bedroom
Bedroom L Private % i
Pri Living, -~ -
vate W A Common »_ .7
Living . T, <
Commmon. 8 , ~Entrance b
- 4 Public | "~ (South side)
Back Access (General) .~ Front Access

Fig. 1.7 Front-access plan: a schema for community-friendly housing (Onoda 2014b)
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In Shichigahama Town and Iwanuma City, reconstruction was quick, and the
architecture is of good quality. The way they achieved such success is now known
as the “Shichigahama-Iwanuma Method.” The local governments selected archi-
tects capable of designing community—friendly public housing through a proposal
competition, and the prefectural government then supported the competition pro-
cess through to the completion of the construction drawings.

In the case of Kamaishi City, they organized all their reconstruction projects
comprehensively. They adjusted their hazard-protection design and kept the down-
town area in its original location (as seen in Chap. 1). They also devoted resources
to improving the quality of the housing projects, which in turn led to the creation of
an attractive downtown area.

1.4.2.1 Management of the Total Process of Public-Housing
Reconstruction (Shichigahama Town)

Shichigahama Town is the smallest municipality in the disaster-affected area. Much
of its reconstruction success can be attributed to smooth communication between
the municipal government and the residents.

From the first phase of reconstruction, the communities worked positively
together on issues such as building consensus, the self-dependency or independence
of each community and establishing good collaboration with professionals.

In the following, the key points are explained along with the implementation
process:

1. It was important that officials presented a clear reconstruction vision and shared
adequate information with the victims. In the early phase of the reconstruction,
the town published the estimated purchase price of private lands that had incurred
damage from the disaster. That encouraged the victims to consider building their
own homes because they could channel the money from the sale of their land into
rehabilitation and reconstruction. The local government also conducted a survey
to find out if the victims intended to remain in the town or leave it. They held
face-to-face interviews with the victims and provided information about avail-
able public support. This operation contributed to an increase in the number of
residents willing to rebuild their houses themselves, and thus, reduced the num-
ber of public-housing units that the government had to build for them.

2. Public-housing blocks were built in existing residential areas. New housing proj-
ects were embedded within existing community units, called “hama” or old fish-
ing village. It helped to create a sustainable situation.

3. Community-friendly building plans for public housing, e.g. a front-access plan,
were needed to encourage communication between residents. Architects for the
projects were selected based on the requirements drawn up by a team of recon-
struction advisors (including Onoda Y and others). All public housing units in
Shichigahama were completed with the goal of deterring suicide and avoiding
solitary deaths. Therefore, the team stressed a rational approach towards
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community-friendly planning and tasked the architects with developing various
front-access-plan designs (Fig. 1.8).

4. Selecting a capable and appropriate architect to handle difficult planning projects
was crucial, as was getting public-procurement support from the prefectural
office to bid competitively for a skilled contractor.

For the planning of the resettlement area, the city adopted a participatory process
and involved the residents with support from some professionals. In the following,
the key points are explained along with the implementation process:

1. The planning committee of the resettlement area in Tamaura Nishi was orga-
nized in June 2012. Members of the committee were selected from the residents
of the six villages. Each village recommended three types of candidates: a repre-
sentative, a female member and a young member. They also invited three
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specialists—Mikiko Ishikawa as the landscape architect, Yasuaki Onoda as the
architectural planner and Yoshihide Sanbe as the expert of housing policy—to
share their expertise. Formal committee meetings were held 28 times. There
were also many informal meetings in which issues and concerns were discussed
and addressed.

2. During the discussions, it was decided that community members from each vil-
lage would move together into the same area of the resettlement site. Members
also proposed integrating two village communities into one cluster and assigning
a small park with a community house to each cluster. These parks would be con-
nected, through a greenway, to a large park with landscaping, a reservoir and a
shopping market at the west end. Public housing for the people of the village
would be distributed among these clusters, with each site connected to each clus-
ter as part of a community. A separate space for public housing that had existed
before the disaster would be installed at the east end beside the large park
(Fig. 1.9).

3. The basic public housing units are made of wood, built as semi-detached and
designed to be community-friendly. Four architectural firms were selected based
on the proposal-type-competition organized with the assistance of the recon-
struction advisors. About 210 units were completed by the end of 2013.

4. A rational-management approach was necessary to complete the housing proj-
ects. This included selecting a capable and appropriate architect to handle the
difficult planning works and designating some construction work to local con-
tractors. Getting public-procurement support from the prefectural office to bid
competitively for a skilled contractor was also important.

1.4.2.2 Design-Proposals to Create a Future for the City (Kamaishi City)

Kamaishi City has been paying attention to the quality of its reconstruction from the
early phase. The plan of the city has taken shape and is looking quite attractive.
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At the beginning of its reconstruction planning, various opinions were consid-
ered, including relocating the main city center from the coast to an inland suburban
area. The city organized public workshops with the residents in June 2011 (with
emotions still raw from the disaster 3 months earlier) to build a consensus. They
were supervised by the reconstruction directors—architect Toyo Ito, architectural
planner Yasuaki Onoda and town planner Arata Endo.

Through these workshops and other related activities, the local government kept
up continuous communication with the people. They decided to bring intense devel-
opment to the existing central part of the city and offered attractive options and
sustainable solutions to people who were able to rebuild their own livelihoods
themselves.

To achieve all its goals, the local government started the Kamaishi Future City
Project (KFCP) in 2012, with the following three concepts:

1. Identifying professionals that can offer useful and creative ideas for future
development

2. Connecting residents with specialists and entrepreneurs to encourage the
projects

3. Developing business partnerships and collaborations between the local govern-
ment and external companies towards the common goal.

In the following, the key points are explained along with the implementation
process:

1. Rational reconstruction approach with multi-layer hazard intervention was intro-
duced. The reconstruction schema of Kamaishi is balanced between safety and
the quality of the environment. The local government not only invested in huge
hazard interventions, but also in the projects that can contribute to the revitaliza-
tion of the city, e.g., public housing. The installation of multi-layer protection
(Fig. 1.3b) was key to saving money and time and helped to improve the living
environment of the city center.

2. Intensive reconstruction of public architecture led to the creation of a compact
city center. The local government purchased a site in the downtown area for the
purpose of building public housing and requested that the architects connect the
housing with a walkway network (Fig. 1.10).

3. Clustered development of community-friendly public housing took place in the
downtown area. According to the KFCP, the local government organized seven
design competitions to select appropriate architectural firms. Public housing
projects occupy an important place in Kamaishi City, and the selected architects
worked closely with the contractors to create a good development.

4. A public-procurement system was developed for the implementation of the proj-
ect. Since the start of full-scale reconstruction work, the construction costs have
been rising drastically. In this situation, deliberative designs by capable archi-
tects could suddenly become a bundle of risks and high costs for a contractor.
This discouraged cost-sensitive contractors from participating in the competitive
bid. There was an inevitable conflict between achieving deliberate designs for
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Fig. 1.10 Public housing in downtown Kamaishi designed by Chiba Manabu Architects and
Daiwa House Industry

the betterment of the residents and managing the projects on time and within
budget. As a compromise, the local government adopted a design-build proposal
method to select a team comprising a designer and contractor.

Additionally, many architects who worked on KFCP took part in a workshop for
reconstruction run by Archi Aid, a volunteer network of architects working on
reconstruction after the GEJE. This experience gave many non-local experts the
opportunity to understand the complicated situation in the disaster-affected areas
and also the need for careful and thoughtful cooperation with local governments and
communities (Archi Aid 2016).

1.4.3 Summary

Among the reconstruction projects that began after the 2011 tsunami, many had
limited capacity to consider the post-construction quality of the environment. The
municipalities that achieved a good environment did so through careful manage-
ment of each implementation phase. First, it is important to select capable architects
and contractors who can provide good designs under difficult situations. Second,
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community-friendly planning is crucial in order to keep or build community ties.
Third, coordination with the private market is necessary to overcome scarce
resources caused by the disaster.

1.5 Conclusion and Discussion

From the issues and case studies highlighted in the previous chapters, we extract
five key lessons in order to achieve good-quality reconstruction. They are:

1.

Quality versus Risk: Generally speaking, the Two-Two Rule is a compromised
concept to satisfy the community’s desire for safety, as well as the government’s
need to complete the reconstruction projects quickly and without controversy.
However, application of the Two-Two Rule has led to unexpected challenges.
These include an insufficiency of land that meets the safety requirements for
building houses in some municipalities. To avoid unexpected problems, it is
important that the reconstruction plan is carefully thought out and discussed with
all relevant and affected groups before implementation.

Utilization of Existing Social Resources: In the case of Shichigahama and
Iwanuma, the municipalities utilized community units that had existed before the
disaster to facilitate consensus building and to create opportunities for the towns’
future. Inserting new public housing into existing residential areas also helped
community members build and maintain good relations with each other.

. Collaboration with Specialists: Reconstruction is a complicated combination of

specialized projects. To achieve a proper perspective, it is useful to have ade-
quate advice from, and collaboration with, specialists and experts. By adjusting
the framework of public procurement, Shichigahama Town, Iwanuma City and
Kamaishi City created the opportunity to collaborate with specialists. There are
many variables in the reconstruction process that can make achieving Build Back
Better difficult. Involvement of a high-performance specialist can greatly con-
tribute to the quality of reconstruction projects.

. Use of Private Sector for Implementation: The huge reconstruction projects led

to a shortage of labor and materials, which then brought about a sharp rise in
building costs. In these situations, the local governments had to develop a unique
method for using resources from the private sector to secure the quality of the
projects, as shown in the case of Kamaishi City.

. Shape of Organization for Integration: Most of the municipalities affected by

GEIJE had already been struggling with aging populations and declining birth-
rates before the 2011 disaster. The local governments had to integrate various
reconstruction projects into a wider vision for the future growth of their region.
As in the case of Shichigahama, the organization of the local government is
important to ensure that all aspects of the region’s well-being are considered.
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Chapter 2
The Problems of Plan-Making: Reconstruction
Plans After the Great East Japan Earthquake

Fukuo Akimoto

Abstract Time is a scarce resource in disaster restoration. However, reconstruction
plan-making itself, if not properly undertaken, can bring the risk of delaying the
reconstruction processes. This paper provides an overview of some of the main
problems and issues related to the planning process and policies towards the recon-
struction efforts undertaken during the first months after the Great East Japan
Earthquake and Tsunami of 2011 and some related issues thereafter. The study con-
cludes that the Statutory Planning System in Japan lacks the terms meaning the
“planning” and the “planning process”, hence plans sometimes are being prepared
without a clear idea of “planning” or “planning process”, even today.

After World War II, the national, prefectural and municipal governments began
to prepare reconstruction plans respectively, while “machi-zukuri” or community
planning efforts initiated by local residents were emphasized after the Great Hansin-
Awaji Earthquake. This brought some important planning and decision-making
problems about how and when administrative bodies at each layer and the commu-
nity residents should interact and decide about important issues under conditions of
precious time and scarce resources. After the Great East Japan Earthquake of 2011,
the national government issued a concrete reconstruction vision, takadai-iten, for
disaster areas, albeit without explaining how it would be done; it also conducted a
survey, without a clear idea of the planning process, to be developed and followed
at the municipal level. Prefectural governments constructed tsunami-protection bar-
riers, such as coastal dikes and levees, without previously consulting with the local
community, so this sparked considerable controversies with local residents, while
most municipal governments focused upon relocation of homes from low-lying
areas to a newer, safer locations on higher grounds, rather than pursuing infill devel-
opment in and around existing residential districts or villages.
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From the lessons learned after the 2011 earthquake and tsunami, there is a need
for the national government to promptly develop and provide financial assistance
and human administrative capabilities for the affected local governments, while
keeping fiscal discipline at the national and local levels, and encouraging prefec-
tural governments to coordinate infrastructure planning with adjacent local com-
munity plans, and mandating municipal governments to prepare community plans
in accordance with local conditions. Last but not least, there is a need to develop
programs and provide financial assistance to the affected communities whereby
supporting their machi-zukuri, which will enhance their readiness and resilience
against future catastrophic events such as the expected Nankai Trough earthquake
and tsunami.

Keywords Planning ¢ Plan-making ¢ Reconstruction plan ¢ Decentralization
Community

2.1 Introduction

It is crucial for national, prefectural and local governments to prepare workable
reconstruction plans effectively and implement them quickly after the disaster, since
time is a scarce resource in disaster restoration. However, reconstruction plan-
making itself might ironically involve the risk of delaying the reconstruction pro-
cess, particularly since the governmental system has been decentralized and made
more complicated after World War II and the planning problems of disaster recon-
struction became more complex.

This paper examines the ideas of planning as the basis of the study and clarifies
the fundamental problems of reconstruction planning after World War II by briefly
looking at the case of the Great Hanshin-Awaji Earthquake, as well as analyzes the
problems of the reconstruction efforts after the Great East Japan Earthquake of
2011. Particular emphasis is placed on the period from March to December 2011
because, from this critical period, the reconstruction process has developed.

2.2 The Fundamental Problem of the Statutory Urban
Planning System: ‘“Plan-Making”” Without ‘Planning”

The term “town planning” appeared in England in the early twentieth century.
Patrick Abercrombie defined “planning” as “the accommodation of several units to
make a complete but harmonious whole” (Abercrombie 1959), while the term
“planning process” was assumed to be a process with “a simple sequence derived
from Patrick Geddes: survey-analysis-plan” in which “The existing situation would
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be surveyed; analysis of the survey would show the remedial actions that needed to
be taken;, the fixed plan would embody these actions” (Hall 2002).

In 1913 “town planning” was translated as “toshi-keikaku™ in Japan by H. Seki
(Watanabe 1993), while the “Toshi-Keikaku™ Act was enacted in 1919. However, the
term “toshi-keikaku” in the Act only meant “authorized maps of planned public
facilities or zoning”, and the Act did not have any Japanese term meaning “plan-
ning” or “planning process”. Thereafter, “toshi-keikaku” have often been prepared
without any clear idea of “planning” or a “planning process”, while “plan-making”
does not necessarily mean “planning” in Japan.

The term “fukkou-keikaku” (reconstruction plan) appeared in Japan just after the
Great Kanto Earthquake in 1923. The Imperial Capital Reconstruction Plan Bill
drafted in December provided in the provision of Article 1 that “fukkou-keikaku
(reconstruction plan) for the imperial capital herein shall mean ‘toshi-keikaku’ of
Tokyo and Yokohama”. Although the bill was revised and passed as the Special
“Toshi-Keikaku” Act and “reconstruction plan for the imperial capital”, then term in
Article 1 was rewritten as special “foshi-keikaku”, thereafter a reconstruction plan
generally meant “toshi-keikaku” and had no connotation of “planning”. The lack of
a Japanese term meaning “planning” or “planning process” has been the fundamen-
tal problem of the statutory reconstruction-planning system as well, as of the statu-
tory urban-planning system in Japan until today.

2.3 Problems of Division of Roles Among National
and Local Governments in the Disaster-Reconstruction
Process

Another problem lay in the “ZToshi-Keikaku” Act. The term “toshi” in the Act means
not a local government but a geographical area, while the act enabled the Interior
Minister to designate a “Toshi-Keikaku” Area corresponding to an urban area and to
set up a “Toshi-Keikau” Commission as a national agency for the area. A “Toshi-
Keikau” Commission provided plans for the area, while the Interior Minister autho-
rized the plans, and not the “Toshi-Keikaku” Commission or the national government
but local agencies had to execute these plans. The Act divided the power of decision
making and the responsibility for execution. In relation to the existing situation at
the time, Beard (1923) wrote:

The law makers evidently shrink.... They do not trust the city government or they wish to
keep all important powers in their hands of the central government. In their dilemma they
have fallen between two stools. ... They divide the power and render the central and local
agencies alike incompetent to handle the great task of city planning. Hence it must be said
that if American experience is any guide, it will not be wise to expect very much ... The law
divides authority and responsibility. The commission is not an instrument of action...

This author also hinted that “foshi-keikaku” would be caught up in the bureaucratic
turf battles that made comprehensive city planning difficult for local governments,
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stating that there were many conflicting authorities and agencies in Tokyo. Some
departments of the central government and a number of private utility corporations
holding privileged positions granted by high-level authorities exercised their power over
the city authorities, the situation allowed for independent decision-making and plan
development by these entities without prior consultations with the local authorities.

After the Great Kanto Earthquake, the Government Cabinet meeting approved a
document titled “The scale of the budget and cost, and the policy of Reconstruction
Projects for the imperial Capital” (October 24, 1923). This divided the authority and
responsibilities by having the Imperial Capital Reconstruction Agency of the
national government control the design standards of the reconstruction plans, while
the projects would be operated under the local autonomy.

Beginning soon after World War II, decentralization of government power has
progressed. Prefectural governors and mayors are now chosen by popular vote in
direct elections, since the Constitution of Japan and the Local Autonomy Law were
enacted in 1947. Most of the powers of “toshi-keikaku” were transferred from the
national government to prefectural and municipal governments by the New Toshi-
Keikaku Act in 1968, while most of those powers have been assigned from prefec-
tures to municipalities by the Omnibus Decentralization Act in 2000. However, in
this decentralized three-layer administrative system, a new planning problem in the
disaster-reconstruction process has arisen: how and when administrative bodies at
each layer should decide about what issues, while time is a precious resource in a
disaster-restoration process.

This problem rose to the surface after the Great Hanshin-Awaji Earthquake in
1995, which struck Hyogo, Osaka and Kyoto Prefecture killing more than 6000
people. Recollecting reconstruction efforts after this earthquake, A. Koshizawa
(1996) stated at the time that still there was a problem regarding the appropriate
division of roles and coordination of initiatives in the reconstruction process among
the central, prefectural and local authorities and the public and private sectors. In
light of this, the need to have three clear levels of reconstruction was crucial, i.e.:
“(1) infrastructure restoration at regional level, (2)“toshi-keikaku” at city level,
and (3)“machi-zukuri” at district and community level. Reconstruction issues at
each level vary in timing to fix its policy, in method to build consensus, and in size
of its impacts on reconstruction process.”

In this reconstruction process, “machi-zukuri” was emphasized in the late 1990s,
while the term “machi-zukuri” itself appeared first in the 1940s (Watanabe 2011).
Kobayashi (2004), a community planner in Kobe, proposed that “we should begin
not from “toshi-keikaku” at city level, but from “machi-zukuri” at community level
and then move up to the city level”, and Kobayashi (2005) defined “machi-zukuri”
as “a continuous efforts to improve community by self-governing people”. He fur-
ther stressed the fact that the local people in “machi-zukuri” need money to hire
planning consultants, while he highlighted that a similar approach to that of the
Community Development Block Grant (CDBG) existing in America could be con-
sidered as an example for the purpose, particularly since it is a flexible federal pro-
gram that provides communities with resources to address a wide range of unique
community development needs at the discretion of local governments.
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2.4 Problems of Reconstruction Plan-Making
After the Great East Japan Earthquake

2.4.1 A Failure to Define the Appropriate Division of Roles

On March 11, 2011, the Great East Japan Earthquake M,9 0, the strongest earth-
quake recorded in Japan, struck an extremely large area on the Pacific Coast of the
Tohoku and some parts in the Kanto, with 15,894 killed and 2557 missing, mostly
due to a tsunami as of September 9, 2016 (Asahi Shimbun 2016¢), and also caused
the worst accident in the history of atomic-power plants in the country.

At the time, the central government of Japan failed to define the appropriate divi-
sion of roles and coordination of initiatives among national, prefectural and local
governments, in handling this large-scale, complex disaster. The national govern-
ment should have provided financial and human assistance to local governments,
while local governments should have prepared reconstruction plans best suited for
their geographical conditions. However, on the contrary, the government presented
a single concrete reconstruction vision for devastated areas without showing the
means to achieve it. On April 1, the Prime Minister, who headed the Democratic
Party of Japan (DPJ), proposed “takadai-iten (relocation of homes from low-lying
areas to safe locations on higher grounds)” at a news conference (Kan 2011).

Unfortunately, as highlighted, this type of relocation project is not necessarily
best suited to the elderly; furthermore, it will also require high maintenance costs
that become a financial burden for local governments. In some cases, a better option
would have been to build compact residential areas around existing residential dis-
tricts or villages (Iwate Nippou 2011; Nakai 2012; Sawada 2011; Satou 2012).
However, the prime minister’s message, by emphasizing “fakadai-iten”, limited the
reconstruction-policy options at the local level, while it led to delays in this resur-
gent process because the government did not reveal any financial-assistance pro-
gram for “takadai-iten”, even though a number of cities, towns and villages in the
damaged areas were small in size and lacked human and financial resources, as well
as expertise in disaster reconstruction.

One month after the earthquake, the central government set up a 16-member
Reconstruction Design Council, a large blue-ribbon commission reporting to the
Prime Minister, as well as the 19-member Council’s Study Group. Unfortunately,
no guidelines for the Reconstruction Design Council were provided, while no
experts in disaster reconstruction joined the Council or its Study Group. Hence, it
took a long time for the council members to understand the existing situation
(Mikuriya 2011; Yomiuri Shimbun 2011a).

On May 1, the Prime Minister informed the Diet that he would wait until the end
of June when the Reconstruction Design Council would submit the proposal, and
thereafter he would begin to compile the second supplementary budget for the fiscal
year 2011 that was to consider full-scale financial support for the reconstruction
projects on the basis of the Council’s proposal (Asahi Shimbun 2011d). Analyzing
this policy now, it appears that it was developed by first considering the aims and
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then the means to achieve the ends, which contradicts the principle stating that the
“means and ends should be simultaneously chosen” (Lindblom 1959).

Immediately after the quake, a special team of the Diet members of the ruling
Democratic Party of Japan was already drafting a basic law and 17 complementary
laws focusing on the reconstruction projects, expecting the Cabinet Office to
approve them as bills in mid-April (Asahi Shimbun 2011le, 2012c). Also, the
Ministry of Public Management, Home Affairs, Posts and Telecommunications was
considering establishing “a new special district system for reconstruction to relax
government regulations” (Mainichi Shinbum 2011a). But, they both were delayed
due to the above mentioned decision.

In another instance, some local governments in the disaster area, including
Minami Sanriku Town, Higashi Masushima City and Ishinomaki City began to
launch “takadai-iten” or collective relocation projects prescribed in the Act on
Special Financial Support for Promoting Collective Relocation for Disaster
Mitigation, but they could not act on them because financial assistance from the
central government was unclear (Asahi Shimbun 2011f, 2012c). It became clear that
it was impossible for small towns with small annual budgets to implement “takadai-
iten” projects which will cost tens of billions of Japanese Yen without financial sup-
port from the central government (Asahi Shimbun 2011f; Yomiuri Shimbun 2011b).

On June 25, 2 months after its establishment, the Reconstruction Design Council
delivered a proposal titled “Towards Reconstruction: Hope beyond the Disaster”. It
proposed “takadai-iten” and emphasized “municipality-led reconstruction”, but it
did not include any concrete financial and human resources assistance programs for
local governments. Instead it only gave an estimated cost of the losses due to the
disaster, reaching about 16.9 trillion Japanese yen (The Reconstruction Design
Council in response to the Great East Japan Earthquake 2011). Furthermore, it
emphasized the necessity of a tax increase (Reconstruction Design Council in
response to the Great East Japan Earthquake 2011).

Oddly, 1 day before the Council’s proposal, the Prime Minister established the
Reconstruction Headquarters in response to the Great East Japan Earthquake within
the Cabinet Office, while, 1 month after its establishment, the Headquarters
announced “Basic Guidelines for Reconstruction”, also emphasizing that “the main
administrative actors accountable for the reconstruction shall be municipalities”
(Reconstruction Headquarters in response to the Great East Japan Earthquake
2011). Again, it did not describe any concrete assistance programs for local govern-
ments. Rather, it stipulated that “temporary taxation measures” will be examined as
financial resources (Reconstruction Headquarters in response to the Great East
Japan Earthquake 2011) and announced, for the first time, the estimate of the scale
of reconstruction budgets during the first 5 years after the disaster (‘the intensive
reconstruction period’), which totaled at least approximately 19 trillion Japanese
yen, while estimating at least 23 trillion yen for period of 10 years (‘the reconstruc-
tion period’) (Reconstruction Headquarters in response to the Great East Japan
Earthquake 2011).

It is important to emphasize that both the Reconstruction Design Council’s pro-
posal and the Reconstruction Headquarters’ guidelines referred to “‘fukkou-keikaku”,
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while the Reconstruction Agency often mentioned “land use plan”. However, they
never specifically defined and detailed the contents of the “fukko-keikaku” or land
use plan, nor the methods intended to prepare them.

Meanwhile, in May 2011, in order to support local governments, the Ministry of
Land, Infrastructure and Transport (MLTI) began a survey of the tsunami-devastated
areas with a 7.1 billion yen budget, which consisted of a tsunami-damage survey
and analysis, a study of possible reconstruction patterns and a study of reconstruc-
tion methods for towns and villages. However, the survey lacked the idea of a “plan-
ning process” at local level. The MLIT could not define the method and procedure
of how local governments could prepare what kind of reconstruction plans on the
basis of this survey, and how to coordinate three levels of reconstruction issues: (1)
infrastructure restoration at the regional level, (2) “toshi-keikaku” at the city level,
and (3) “machi-zukuri” at the district and community levels.

A new Prime Minister of the Democratic Party of Japan was elected on September
of the same year, and the new cabinet endorsed the third supplementary budget bill
(October 21). At the time, local governments in the affected areas began to complete
their reconstruction plans and, by the end of the year, among the 43 municipalities
in the coastal tsunami-hit area in Tohoku, 33 had already completed their recon-
struction plans, while 41 were scheduled to complete plans within the then current
fiscal year, according to a survey by the MLIT (Reconstruction Headquarters in
Response to the Great East Japan Earthquake 2012). It is most important to high-
light the fact that many completed reconstruction plans were nothing more than a
list of projects prepared for budgetary requests to the national government.

Since the national government did not provide financial assistance programs,
most plans remained as basic visions and basic plans and lacked appropriate mea-
sures to implement them. For example, most plans proposed building restrictions in
tsunami-damaged areas and relocating people in the lower areas to higher grounds,
but did not contain any financial scheme including the purchase price of the land in
the tsunami-hit area, which elicited some strong comments by the local community
members. One resident said “to be honest, there is no way to comment on it because
the plan is short on specifics” (Kahoku Shimpo 2011).

By the end of 2011, the new administration secured the financial resources for
reconstruction projects. The Financial Resources for Reconstruction Securing Act,
promulgated on December 2, enacted the Reconstruction Special Tax, which is cov-
ered by adding 2.1% to national income, residents, and corporate tax rates in the
25-year period starting in 2013. The tax was expected to produce 10.5 trillion
Japanese yen. The government also established financial assistance programs for
local governments, i.e., the Great East Japan Earthquake Reconstruction Special
District Act promulgated on December 14 set up a new reconstruction grant system
of about 2 trillion Japanese yen effective from fiscal 2011 to 2015.

Ironically, the outlines of the Financial Resources for Reconstruction Securing
Act and the Reconstruction Special District Act were basically the same as the draft
bills that the original DPJ’s special team had prepared earlier, at the end of March in
the same year, but some precious time was lost (Asahi Shimbun 2012c).
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2.4.2 Problem of Reconstruction Grants: A Collection
of Categorical Grants

The new reconstruction grant is not a block grant like CDBG in the USA, as Kobayashi
had emphasized as a must for “machi-zukuri” after the Great Hanshin-Awaji
Earthquake. However, at first, the DPJ had proposed a reconstruction block grant.

Early in March, the special team of the DPJ Diet members drafted the Basic Law
for Reconstruction, which included “a block-grant” for local governments (Asahi
Shimbun 2011b). In June, the Kan Administration announced an ambitious plan to
establish a reconstruction grant that local governments could discretionally spend
for reconstruction (Asahi Shimbun 2011g), while the Reconstruction Design
Council’s “Towards Reconstruction” of June 25 and the Reconstruction
Headquarters’” “Basic Guidelines for Reconstruction” of July 29 emphasized estab-
lishing “an easy-to-use and highly flexible grant system” for local governments
(Reconstruction Design Council in response to the Great East Japan Earthquake
2011; Reconstruction Headquarters in response to the Great East Japan Earthquake
2011).

However, the reconstruction grant that the new Cabinet established in the
Reconstruction Special District Act is not a block grant, but a collection of categori-
cal grants that are made for specific purposes and are administered by the central
government’s vertically divided ministries and agencies in Tokyo. The Act limited
eligible projects for the reconstruction grants to the five ministries’ 40 projects,
including public housing projects for victims, group relocation projects, land read-
justment programs and other related projects (Asahi Shimbun 2012a, b, d; Mainichi
Shimbun 2014). The reconstruction grant is not “an easy-to-use and highly flexible
grant”.

2.4.3 Problem of Reconstruction Budget: Erosion of Fiscal
Discipline

Immediately after the quake, the special team of the DPJ Diet members proposed to
raise the government’s share of reconstruction works spending (Asahi Shimbun
2011a). In April, the MLIT established a policy to raise the portion of disaster
recovery projects funded by the state coffers from up to 80 to 99% (Asahi Shimbun
2011c). However, on October 6, the new Prime Minister of the DPJ at the time con-
veyed, at the special committee of the House of Councilors, that the central govern-
ment would entirely cover the cost of reconstruction projects with no burdens on
local governments (Yomiuri Shimbun 2011c). As a result, the new administration
raised the portion of the costs of reconstruction projects funded by the national
government up to 100%.
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This decision brought some controversy because it was felt that there was a need for
the local administration to bear some of the costs according to their economic strength
to enhance their sense of responsibility (I-Io 2016; I-Okibe 2016; Okamoto 2016a, b).

The new administration under Prime Minister Shinzo Abe of the Liberal
Democratic Party of Japan expanded the budgetary scale of reconstruction measures
and projects to be effected within 5 years of the disaster’s occurrence (‘the intensive
reconstruction period’) from 19 trillion Japanese yen to 25 trillion Japanese yen
(January 29, 2013), and to 26.3 trillion Japanese yen (January 14, 2015), while the
administration informed local governments in May 12, 2015 that they should also
bear some of the costs for the reconstruction projects beginning in the fiscal year
2016, i.e., after the end of ‘the intensive reconstruction period’(Asahi Shimbun 2015).

2.4.4 Lack of Coordination Between Coastal-Levee Plans
and “machi-zukuri”

Soon after the tsunami took place in 2011, the Reconstruction Design Council’s pro-
posal emphasized that “the recent tsunami transformed existing concepts relating to
natural disasters. ...If we base our efforts on a concept of ‘disaster reduction,” we
must certainly focus on people-oriented measures that move away from an exclusive
reliance on waterside defensive structures. ... future countermeasures against tsunami
will have to be transformed from ‘lines’ of defense, such as coastal dikes and tide
barriers, to ‘multiple defenses’ that are ‘area-based,” encompassing rivers, roads and
urban planning. ... and tsunami breakwaters, coastal dikes and tide barriers should
be rebuilt, in view of the protection they provide to inland areas against relatively
frequent tsunami, and storm surges and waves caused by typhoons” (Reconstruction
Design Council in response to the Great East Japan Earthquake 2011.

In this respect, it was important for local governments to coordinate tsunami-
defense designs with nearby community plans (Nakai 2012; Ubaura 2013); how-
ever, the Design Council could not spread the idea of “disaster reduction” and
“multiple defenses” policy to other governmental ministries and agencies (I-Io
2016). The Directors General of relevant ministries and agencies of national gov-
ernment sent a notice to the Coast Administrators on July 11, 2011 suggesting to
design tsunami breakwaters, coastal dikes and tide barriers so as to protect inland
areas against relatively frequent tsunamis (MLIT et al. 2011), but this notice did not
mention at all about “disaster reduction” and “multiple defenses” policy empha-
sized in the Design Council’s proposal.

Thereafter, ministers, prefectural governors and mayors of local governments
serving also as Coastal Administrators speeded up the repair, reconstruction and
building of coastal structures in order to complete their projects by the end of fiscal
2015 (whereby finalizing the end of ‘the intensive reconstruction period’). Soon
after the notice was issued, within 2 or 3 months, they specified heights of the sea
dikes or levees (Mainichi Shinbun 2011b; Asahi Shinbum 2013b). This was done
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before the local coastal people began to prepare adjacent community plans (Asahi
Shinbum 2016c), because sea-levee rebuilding projects are one of the disaster
recovery projects based on National Government Defrayment Act for Reconstruction
of Disaster Stricken Public Facilities, which, quite different from ordinary public
works, emphasizes the quick repair of broken infrastructure and does not require
cost-and-benefit analysis (including maintenance and operation cost), environmen-
tal impact assessments and consensus from the local people (Asahi Shimbun 2014).

As soon as the prefectures announced the new heights of sea dikes or levees,
discontent that “sea levees are too high” was growing among neighborhood resi-
dents on the coast, on the grounds that (1) nothing worth protecting would be left on
the level ground near the sea because people would move up to higher places by
relocation projects, (2) high sea dikes and levees would impair the views of ocean
and scenery, particularly at the sightseeing areas, and would blanket sandy shores at
the bathing beaches, and (3) people had failed to escape from the tsunami because
of sea dikes or levees (Asahi Shimbun 2011h, 2012e; Yomiuri Shimbun 2011d;
Mainichi Shimbun 2013). Supporting these viewpoints, the Prime Minister wife
called for upon rethinking the construction of sea dikes or levees in December 2013
by expressing concerns about the fact that opposing opinions by the public had not
reached the mayors, while also stating that unnecessary structures or their heights
might spoil the view, alter ecosystems and hurt the fishing industry (Asahi Shimbun
2013a, b). At the end of this year, the Cabinet decided to extend the deadline of the
disaster-recovery projects to be financed by the Reconstruction Budget from fiscal
2015 to after fiscal 2015, so that prefectural governments would have enough time
to discuss this issue with local residents (Asahi Shimbun 2013c¢).

In the autumn 2014, the Japan Society of Civil Engineers set up a Disaster
Reduction Assessment Committee to study the way to decide on the height of sea
dikes or levees, while considering the costs and benefits (including disaster-
reduction effects and negative effects on scenery and fishing industries) with the
participation of local residents starting from the planning stage. The Committee
expects to publish a proposal in fall 2017 (Asahi Shimbun 2016b), but as of January
2016, while 594 sea levees are to be built in Iwate, Miyagi, and Fukushima
Prefectures, Miyagi Prefecture lowered the heights of 133 locations among 359, and
Iwate Prefecture 23 among 136, at the request of local residents (Mainichi Shimbun
2016b). However, the discussions between the prefectural governments and local
people are still going on in Karakuwa Town and Otani Kaigain in Kesennuma City,
Ogatsu in Ishinomaki City and Fujinokawa in Miyako City (Mainichi Shimbun
2016a, b; Asahi Shimbun 2016a; Yomiuri Shimbun 2016). On May 5, 2016, the
Chair of the Subcommittee of Seawall of the Central Disaster Prevention Council
regretted that “civil engineers tend to design coastal levee without considering adja-
cent community plans” and that a system in which the Central Disaster Prevention
Council reviews and checks the coastal levee plans proposed by national and prefec-
tural governments should have been established (Asahi Shimbun 2016d).
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2.4.5 Plan-Making of Takadai-Iten Projects
Without a Planning Process

As noted earlier, the Prime Minister and the Reconstruction Design Council proposed
“takadai-iten” to tsunami-devastated areas in 2011, while the subsequent administra-
tion in 2012 raised the share of the national subsidy of this project to 100%, while the
Special District Act included “fakadai-iten or “Projects for Promoting Collective
Relocation” in the list of reconstruction grants, but did not infill development in and
around existing residential districts or villages. Most cities, towns and villages natu-
rally designed and implemented “fakadai-iten” projects to take full advantage of this
grant system, rather than infill development that is not eligible to get grant money.

However, in February 2014, a press person from the Asahi Shimbun reported on the
basis of the newspaper’s own survey that the number of building lots that Iwate, Miyagi
and Fukushima Prefectures planned to build by disaster collective-relocation projects,
land readjustments projects and fishing village projects for disaster resilience, surpris-
ingly dropped about 20% from 28,060 lots at the end of 2012 to 22,288 lots at the end
of 2013, because people had relocated to other areas or decided to live in public hous-
ing due to the heavy financial burdens of building their own houses (Nakamura 2014).
In 2014 (October), the Board of Audit Japan disclosed that 25 municipalities in Iwate,
Miyagi and Fukushima Prefectures had 342 districts of collective relocation project,
but the number of building lots decreased nearly 25% from 14,638, in the original
plans by the same token (The Board of Audit Japan 2014), to 10,868 lots.

In spite of population aging and decline in the affected areas most local govern-
ments developed reconstruction plans without having prepared population-growth
projections hence missing a fundamental requirement for land use and transporta-
tion planning. Oddly, mayors in the disaster area repeatedly stated that they could
not disclose the reduction in size of residential land area due to a negative popula-
tion growth (Tsuboi 2016); if made public a strong opposition by the residents
would have ensued as they expected a more positive planning strategy to revert the
existing population problem (Higashino 2014).

Planning experts should prepare alternative sketch plans for communities in view
of population decline and aging and show the residents these plans with the prereq-
uisites for success and what will happen if they fail before they decide on final plans
(Hayashi 2011). However, most plans have been provided without going through a
planning process in which alternative sketches could be evaluated and, hence, the
appropriate and final plan selected. The problem has existed not only in the national
and prefectural governments, but also in municipal governments.

2.5 Conclusion

After World War II, reconstruction issues have become more complex through
democratization and decentralization. A new planning problem has arisen: how and
when administrative bodies at each layer should decide about which issues, while
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time is a precious resource in a disaster restoration process. Furthermore, since the
Great Hanshin-Awaji Earthquake in 1995, machi-zukuri has been emphasized. After
the Great East Japan Earthquake in March 2011, the government issued a concrete
reconstruction vision of fakadai-iten without showing the means to achieve it in
April of the same year, which delayed the reconstruction process, while at the same
time it narrowed the policy options at the local level. The national government
began to conduct a survey in May, but had no clear idea of the planning process in
municipal governments. The core problem lies in the fact that the statutory urban-
planning system in Japan has lacked the terms meaning “planning” and “planning
process” until today. Planning can be defined as the accommodation of several units
to make a complete but harmonious whole, while planning a process is assumed as
a process with a sequence of survey—analysis—plan; however, plan-making does not
necessarily mean planning. The situation is the same with fukkou-keikaku (recon-
struction plan). The national government provided a financial assistance program in
December 2011, albeit without maintaining fiscal discipline at the national and
local levels, and lacked a financial assistance program for machi-zukuri. Prefectural
governments made coastal dike and levee construction plans without consulting
with adjacent local communities, and municipal governments worked on relocation
of homes from low-lying areas to safer location on higher grounds, rather than cre-
ating new compact residential areas built around existing villages and districts.
The lessons learned from the first months after the events that occurred in 2011,
and thereafter until 2016, have proven to be most valuable for the country, particu-
larly in the face of the highly-probable forthcoming earthquake and tsunami along
the Nankai Trough, which may prove to be as devastating in magnitude and impact
as the ones in 2011. This will include the need for the national government to
promptly develop and provide financial assistance and human administrative capa-
bilities for the affected local governments, while keeping fiscal discipline at the
national and local levels. Moreover, prefectural and local governments will need to
coordinate infrastructure planning with the affected local communities and also
consider their plans and views throughout the planning process in accordance with
local conditions and needs, while also developing and providing financial assistance
programs for the affected communities and residents to support their machi-zukuri.
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Chapter 3

Building Back a Better Tohoku After

the March 2011 Tsunami: Contradicting
Evidence

Shingo Nagamatsu

Abstract Disaster recovery is regarded as a great opportunity to mitigate future
losses from possible hazards. This idea has led the Japanese government to intro-
duce a series of recovery programs, composed of relocation, land readjustment, and
the provision of public housing; in fact, many reconstruction projects have already
been undertaken under these programs. In spite of the massive reconstruction efforts
for ‘building back better’, the recovery of the population has stagnated. Although
part of the reason is the trend of population decrease in the area, the existing research
and media reports have indicated that the length of time devoted to reconstruction
works and the cost to local residents discourages them to the extent that they do not
participate in the programs. The purpose of this study is to identify quantitatively
whether such a paradoxical impact has existed during the recovery process from the
2011 disaster in Tohoku (Japan) by using panel analysis of 27 affected municipali-
ties from 2009 to 2015. Once the analysis had been completed, a ‘reconstruction
paradox’ was found indicating that the larger number of population emigrates from
the affected area if the municipality devotes itself to the larger recovery project with
heavy reconstruction projects. It was also found that the reconstruction paradox is
evident in the municipalities in the high-fatality group, while those in the low-
fatality group do not exhibit the significant impact of recovery programs both on
in- and out-migration. Based on the results of the study, large-scale reconstruction
projects are not recommended to ensure the safety of the residents but instead alter-
native approaches should be considered.

Keywords Disaster recovery ® Migration * Disaster reconstruction ® Relocation *
Build back better
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3.1 Introduction

The 2011 Tohoku disaster, officially called the Great East Japan Earthquake disas-
ter, was the most devastating calamity in Japanese postwar history, with over 18,000
people killed or missing and more than 300,000 households forced into homeless-
ness. The recovery of social, economic, and cultural activities in the damaged area
has been challenging because of the severity of damage, but has attracted both polit-
ical and academic attention, similar to other major disasters such as 2005 Hurricane
Katrina (Kates et al. 2006; Levine et al. 2007; Vigdor 2008), the 2000 Indian Ocean
Tsunami (Barenstein 2013; Lyons 2009), and so on. There has been growing aware-
ness that disaster is not only a threat but a critical opportunity for reducing future
risks, looming behind those concerns for disaster recovery: the Sendai framework
for disaster-risk reduction advocates the concept of ‘build back better’ in the recov-
ery process as one of four top priorities (United Nations 2015).

The Japanese government has also regarded the disaster as an opportunity for
creating a more resilient society, as the Reconstruction Design Council (2011) rec-
ommended. Thus, the government has been investing huge amounts of money, esti-
mated as much as 25 trillion yen over the past 5 years, and will be adding 6.5 trillion
yen in the succeeding 5 years for the Tohoku region. The disaster-recovery process,
however, has not necessarily been smooth and successful, regardless of the huge
amount of policy resources invested by national and local governments. Many
affected people are still living in temporary houses even 5 years after the disaster,
and the displaced population has not yet returned. Rather, most of the municipality
has been suffering from an accelerated population decrease compared when to the
pre-disaster trend (Matanle 2013).

The purpose of this study is to identify quantitatively the reasons behind the
stagnated recovery process, by using panel analysis of 28 affected municipalities.
Our primary conclusion is rather paradoxical: the reconstruction projects in the
recovery programs applied by the government impeded the recovery process of a
municipality. Robust convincing evidence has been found about the existence of the
‘reconstruction paradox,” which means that the more reconstruction projects were
undertaken by both national and local governments, the more people migrated out
of the region and the fewer people migrated into the region.

Several existing studies have tried to identify the factors that determine the
recovery process in terms of demographic changes. For example, Aldrich (2012)
indicated in his study on the recovery process from the 1995 Kobe earthquake that
the human ties and social capital that existed in the original community are a key
determinant for the population to return during the recovery process. Chamlee-
Wright and Storr (2009) observed the quick recovery of a Vietnamese-American
community dispersed by the impact of Hurricane Katrina, and theoretically sug-
gested that the provision of community services (club goods) by the community
members was a key factor in motivating residents to return. Both studies put empha-
sis on the non-market provision of social services and networks to build resilience
against disasters. Other studies in New Orleans during recovery from Hurricane
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Katrina show that the population that migrated out of the city was more vulnerable
than those who migrated into the city (Fussell 2015; Fussell et al. 2010; Groen and
Polivka 2010). Part of the reason for it was the increased cost of housing. Vigdor
(2008) explained why the population of New Orleans did not recover with a simple
partial-equilibrium analysis of the housing market. This study also sought to ana-
lyze the population-recovery process, but its main purpose was to identify the policy
impact on population recovery and its paradoxical result, which had not been cov-
ered by existing research.

This chapter looks at the recovery-policy framework of the disaster, reviews the
existing literature that evaluates the recovery process, introduces the model and data
for the study estimations, and focuses on the estimation results and related
discussion.

3.2 Recovery-Policy Framework Provided by the National
Government

Disaster recovery has been long recognized as an opportunity for both future
disaster-risk reduction, and community vitalization and sustainable development
(Berke et al. 1993, Shaw 2014b). In this view, reconstruction during the process of
recovery offers affected communities an opportunity to integrate their efforts to cre-
ate new structures (Jason David 2010). The recovery policy of the national govern-
ment, after the 2011 disaster in Japan, was not an exception. In order to understand
the quantitative analysis, a summary of the core points of the recovery-policy frame-
work proposed by the national government, as described in the existing literature
(Tuchi et al. 2013, 2015), was undertaken.

One of the very basic problems of the Tohoku recovery process was to provide
permanent housing that is secure from future threats of a tsunami. The Ministry of
Land, Infrastructure, and Transportation (MLIT) proposed the concept of level one
(L1) and level two (L2) tsunamis on the recommendation of the Japan Civil
Engineering Society, and it suggested tsunami-protection strategies differentiated to
each level. A L1 tsunami is defined as an event occurring once every 10-100 years,
whereas a L2 is defined as occurring once in several hundreds of years. This distinc-
tion was made to determine the standard of structural tsunami protection being
planned during the reconstruction process. MLIT suggested that human lives and
property should be protected against L1 tsunamis by structural measures, such as
the construction of levees, whereas the protection strategy against the L2 tsunami
should be with a combination of structural and non-structural measures. Since the
2011 tsunami was classified as an L2, additional protection measures, other than the
construction of levees, would have been necessary to protect human lives and prop-
erty against that magnitude of tsunami.
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To address the potential L2 tsunami risks in Japan, the Reconstruction Agency
proposed a package of recovery programs. The four key programs are as follows.
The first is the collective relocation program, which aims to influence residents to
move to a safer inland area. The second is the land readjustment and raising pro-
gram, which aims to reallocate land parcels to elevated areas that are higher than
tsunamis that might overtop the levees. The third key program is the special tsunami
recovery-zone act that funds the redevelopment of the basic urban system in devas-
tated localities. Finally, the public-housing program for disaster victims is intended
to provide housing for tsunami survivors, who do not have the financial capacity to
reconstruct their houses in the relocated or raised land. In this chapter, those pro-
grams are simply included in ‘recovery programs.’

Three of these recovery programs, other than the special tsunami-recovery zone
act, are not newly established programs: they existed before the disaster. A combi-
nation of these existing programs would have caused the recovery process to be
faster and less uncertain than expecting new legislations and the most financially
beneficial way for the survivors and affected local governments to construct a newly
tsunami-resistant city. Many local governments, therefore, proposed recovery plans
that took advantage of these programs by rebuilding residential areas through the
collective relocation of communities to artificially raised land or inland areas with
high elevations (Tuchi et al. 2013). According to the Reconstruction Agency, the
number of households that applied for the collective relocation program was 8,840,
which was as much as 4.8 times the previous total number of applications since the
commencement of the program. Moreover, the land-readjustment-and-raising pro-
gram was applied to huge areas in 50 districts, which was more than twice the
number and ten times the area compared with the recovery process after the 1995
Kobe earthquake (Reconstruction Agency 2015). Cho (2014) pointed out that these
programs were virtually the only options for the local government, due to the lack
of sufficient funding sources.

3.3 Does Reconstruction Hinder Recovery?

Relocation is a costly option for residents. Therefore, even though the communities
agree with the recovery plan for relocation, many people are reluctant to participate
in it, and hence decide to leave their community. Their original lands are compen-
sated by the government under the land readjustment program, but the amount is not
enough to gain new land for houses (Ueda and Shaw 2015). The execution of the
recovery plans, over the last several years, has revealed unexpected difficulties. Due
to the concentration of massive reconstruction works in certain areas and the time
needed for the projects, the shortages of manpower and reconstruction materials
have become significant and have pushed up the reconstruction cost, leading to a
delay in the overall reconstruction process (The Japan Times 2016). Furthermore,
partly due to the delay in the reconstruction work, some of the displaced population
could not wait until its completion, and already acquired land lots in other areas, in
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Fig. 3.1 Annual population net migration ratio and the scale of recovery programs by
municipalities

spite of having agreed to the proposed recovery plan (The Mainichi 2016). The situ-
ation described here is the paradoxical result of recovery: the reconstruction accom-
panying the recovery projects hinders the actual recovery of the community.

In fact, the population-recovery process seems to have a strong relation with the
scale of the reconstruction program, rather than with the damages suffered.
Figure 3.1 shows the correlation between the annual net-migration rate (vertical
axis) and the scale of the reconstruction program (horizontal axis) for the each sin-
gle year from 2011 to 2015. Since the earthquake and tsunami disaster happened in
March 2011, we can assume that all figures were free from the direct impact of the
disaster. These figures show the negative relationship between the scale of recovery
programs and the population-increase ratio. The trend shown here is very ironic: the
larger the scale of recovery programs, the larger the decrease in population.
Moreover, the explanatory power of this relationship is increasing from 2012 to
2014 where R-squared values of simple regression increase from 0.409 in 2011 to
0.437 in 2014.
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For the sake of comparison, the relationship between the net migration ratio and
the housing damages is depicted in Fig. 3.2. There is a negative relationship between
them, but not as evident as the one between the net migration ratio and the scale of
recovery programs. The R-squared values were 0.371, 0.339, 0.344, and 0.349 in
2012, 2013, 2014, and 2015, respectively, which are lower than that of the regres-
sions by scale of recovery programs shown in Fig. 3.1.

Table 3.1 provides the descriptive statics of the data used for this study.
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Table 3.1 Descriptive statistics of data

Variables Mean | Median | Max. Min. Std. Dev. |N
Net migration (%) —-0.90 |-0.54 1.98 | —10.67 1.77 196
In-migration (%) 3.93 2.78 89.84 0.39 6.54 196
Out-migration (%) 4.93 3.50 109.52 2.10 7.93 196
Scale of recovery programs (%) 5.82 0.25 44.13 0.00 |10.13 196
Damaged housing ratio (%) 23.45 18.84 82.43 0.00 |23.85 196
Inundated housing ratio (%) 32.07 | 27.14 116.16 0.00 |31.49 196
Dummy for year 2011 0.14 0.00 1.00 0.00 0.35 196
Average income per taxpayer 2.58 2.53 3.37 2.08 0.26 196
(Million Yen)

Average number of persons 2.60 2.60 3.26 2.00 0.27 196
per a household

Newly constructed housing ratio 2.48 1.63 12.76 0.00 2.32 196
(%)

Percentage of population 28.39 | 29.26 39.80 17.51 5.14 196
over 65 (%)

Distance from a hub city (km) 50.57 61.65 93.70 0.00 |29.55 196
Net migration trend —-0.42 |-045 1.70 -1.29 0.50 196
In-migration trend 5.80 3.38 46.10 2.04 8.19 196
Out-migration trend 6.60 3.54 56.11 2.36 9.91 196

3.4 Reconstruction and Recovery-from-the-Disaster Process

3.4.1 Application of the Recovery Program and Its Decision-
Making Process

The actual application of the recovery program varies depending on the individual
municipal governments. Relocation is a very costly and time-consuming option. It
was anticipated that a great deal of time would be needed to find a suitable and safer
place to relocate, because the tsunami-affected areas were so mountainous that there
is very little habitable land. Inland relocation, in many cases, required the develop-
ment of new habitable land in the mountains. On the other hand, the artificial raising
of inundated land, up to a maximum of 12 m in Rikuzentakata city, for example,
required a vast amount of soil, reconstruction of the water and sewage system, and
faced a new risk from the subsidence of raised land.

The decision-making process was not necessarily straightforward, and there had
been negotiations between the residents and local governments to decide the actual
recovery plan for each community (Iuchi et al. 2015; Shaw 2014a; Ueda and Shaw
2015). The conflicting opinions of the residents toward the recovery plans were
revealed during these negotiation processes. As a result, some municipalities were
reluctant to apply the recovery programs. For example, Tagajyo city in Miyagi pre-
fecture, in which approximately one-third of the city area was inundated and 188
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people had died, announced that the city did not apply the recovery programs
because of the residents’ preference.

In fact, the scale of the recovery programs in each municipality was not neces-
sarily adequate to the extent of the damage caused by the disaster. The vertical axis
of the scattered plot shown in Fig. 3.3 denotes the ratio of the scale of the recovery
program (reconstructed houses over the total number household before the disaster)
and housing damages by municipalities, and the horizontal axis denotes the dam-
aged house ratio (totally or partially destroyed households). It is evident that there
is a significant gap in the scale of recovery programs at the same level of damage to
housing.

What was behind the motivation of the local governments to apply these recov-
ery programs? Figure 3.4 shows the correlation between the scale of recovery pro-
grams and the fatality rate among municipalities. It is obvious that the scale of the
recovery program better explains the fatality rate than the damage on housing, as
shown in Fig. 3.3. In other words, the municipality that suffered more casualties is
more inclined to apply the recovery programs. It is very plausible that the local resi-
dents who had lost many human lives among their community might put high prior-
ity on safety and easily accept relocation.

3.5 Model and Data

The causal observation shown in Figs. 3.1 and 3.2 is not enough to identify the
causal relationship between the recovery programs and the population. In order to
test the hypothesis of the reconstruction paradox, the effect of other variables that
affect the migration of population, especially disaster damages on each municipal-
ity, have to be controlled.
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For that purpose, the following equation was developed:

Migration,, = a, +a,Scale, , + a, Damage,
+a,Damage,, Dummy2011, + BX,, +yTrend, +u,.

Migration denotes population movement, which is the net in-migration and out-
migration from the municipal area. Scale denotes the scale of the recovery programs
applied by each municipal government. Damage denotes the total of physical dam-
ages in each municipality. Dummy2011 denotes the dummy variable that takes the
value of one if t = 2011. Please note that the migration in 2011 is highly contami-
nated by the direct shock of the disaster since the earthquake and tsunami occurred
in March of that year.

Control variables in the model denoted as X have been included. Trend denotes
the trend of migration before the disaster. The last term, u denotes the error term.
Subscripts i and 7 denote the municipality and the year, respectively. Thereafter o, f3,
and y were defined as parameters. Note that one cannot estimate the fixed effect
model due to the use of time-independent variables such as Trend.

The data used for this analysis relate to the 28 municipalities that were damaged
by the tsunami in Iwate, Miyagi, and Fukushima prefectures' (i = 1....,28) from
2009, two years before disaster, to 2015, four years after the disaster (r = 20009, ...,
2015). The municipalities that were affected by the mandatory evacuation order due
to the radiation exposure caused by the Fukushima Daiichi nuclear power plant were

'The municipalities included in the dataset are Miyako, Ofunato, Kuji, Rikuzentakata, Kamaishi,
Otsuchi, Yamada, Iwaizumi, Tanohata, Noda, and Hirono from Iwate Prefecture; Sendai,
Ishinomaki, Shiogama, Kesennuma, Natori, Tagajo, Iwanuma, Higashimatsuhima, Watari,
Yamamoto, Matsushima, Hichigahama, Onagawa, and Minamisanriku from Miyagi prefecture;
Iwaki, Soma, and Shinchi from Fukushima prefecture.
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excluded from the data. Therefore, our dataset consists of 196 observations for each
variable.

The scale of reconstruction is defined as the percentage of housing units being
provided under the recovery programs over the total number of households. The
value of the numerator was derived from the National Reconstruction Agency
(2015). Note that the variable takes on the value of zero when t <2012, the years
when the recovery project was not planned nor implemented.

Migration data are derived from the population estimates from January 1 to
December 31 each year. Note that, since both in-migration and out-migration are
shown as positive numbers, subtracting out-migration from in-migration yields net
migration. In this estimation, we denominate them by the estimated population as of
October 1 each year. The damage data, damaged- and inundated-housing ratios, are
derived from the Statistics Bureau (2013), and denominated by the total number of
households as of October 2010. The fatality rate from the damage variables was
excluded because, as previously seen, it has such strong correlation with the scale of
reconstruction that a multicollinearity problem could not be avoided. For the same
reason, one cannot include both the damaged and inundated housing ratios in a
single model. Note that damage variables take the value of zero before the disaster
(t<2011).

In regard to control variables, Dummy2011 is a variable that takes the value of
one when t = 2011, and zero otherwise. The average income per person is derived
from taxable-income data from the Ministry of Internal Affairs and Communications,
denominated by the population as of October 1, 2010. The variable can be regarded
as an earning opportunity for in-migration, and an opportunity cost for out-
migration. The number of constructed houses is derived from construction statistics
provided by the MLIT. This variable was set to control the private housing supply
out of the recovery program. The percentage of population over the age of 65 and
the average number of persons per household are derived from the Basic Residents
Register. The distance from the hub city is the shortest distance from either Morioka,
Sendai, Koriyama, or Iwaki city, which are designated as central or large cities by
the government of Japan. The migration trend is the average migration rate from
2009 to 2010, which is expected to control the inherit effect of each municipality on
migration.

Some readers may be skeptical about the endogeneity of the scale variable. If
governments are to decide their own scale of reconstruction programs considering
the net-migration level, the scale and net migration is simultaneously decided, so
that the estimated results can be contaminated by endogeneity bias. However, it was
not true in the actual policy process. Most of the local governments have decided
their recovery plans by the end of the year 2011, and they decided the scale of the
recovery program based on the plan, and which was before each municipal govern-
ment realized the extent of migration from its jurisdiction. Because of this policy-
formation process, it is possible to assert that there is no endogeneity problem.
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3.6 Estimation Results

Four regression models were estimated depending on the damage variable and esti-
mation methods that are used in the estimation. Regression results are shown in
Table 3.2. Both regressions 1 and 2 used the damaged housing ratio as the damage
variable. While the former used pooled OLS technique, the latter used the GLS
technique, assuming that cross-section heteroscedasticity existed. Regressions 3
and 4 used the inundated-housing ratio as the damage variable, the former used
pooled OLS technique and the latter used the GLS technique. A Breusch-Pegan test
for existence of cross-section random effects was conducted for regressions 1 and 3,
but the null hypothesis was rejected for both of them. Therefore, the GLS estima-
tions for the following analysis were employed. For reference, regressions 5 and 6
were estimated by using a cross-section fixed-effect model for the house-damage
ratio and the inundated-house ratio, respectively.

In all the estimations from regression 1 to 4, the coefficient of scale of recon-
struction is negative, with 1% statistical significance. On the other hand, the coef-
ficient of damage variable does not show any statistical significance. All the
coefficients of the cross-term between damage and dummy2011 are negative and
significant at the 1% level. These estimation results make sense if the reconstruction
paradox truly exists. However, the coefficient-of-damage variable in estimation 3
and 4 is positive, even though they are not significant. Since this is contrary to our
assumption, the existence of multicollinearity should be doubted.

It should be noted that, in the fixed effect model (regression 5 and 6), coefficients
for scale of recovery were estimated as significantly positive for both equation,
which is contradictive to our expectation. However, the overall result of the fixed-
effect model does not seem to explain the migration rate adequately. For example,
the coefficients for the average number of persons per household and percentage of
population over 65 are positive in both regressions, and those in regression 6 are
significant, which are contrary to our expectation and not plausible. Thus, we could
conclude that the fixed-effect model is not appropriate for this analysis and avoid it
for succeeding analysis.

A doubt about the correlation between the scale of reconstruction and net migra-
tion should be considered. As seen in Figs. 3.3 and 3.4, the fatality rate can have a
strong correlation with the scale of reconstruction. Therefore, even though the true
explanatory variable is fatality rate, for example, one can obtain the statistically
significant correlation shown in Fig. 3.4. Moreover, it is likely that if the high fatal-
ity rate destroyed community ties in the municipalities and hampered population
recovery, because the fatality rate negatively affects social capital, then it negatively
affects migration as well.

To avoid these deficiencies in the analysis, a separation of the sample into two
groups was done: one considering the high-fatality group that is a selection of
municipalities, whose fatality rates are over 1%, and the low-fatality group where
the fatality rates are equal to or less than 1%. The results are shown in Table 3.3. In
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Table 3.2 Regression result by using all samples

S. Nagamatsu

1 2 3 4 5 6
Dependent Net Net Net Net Net Net
variables migration | migration | migration |migration |migration |migration
Damage Damaged |Damaged |Inundated |Inundated |Damaged |Inundated
variable house rate | house rate | house rate | house rate | house rate | house rate
Period 2009- 2009— 2009— 2009— 2009— 2009-2015
2015 2015 2015 2015 2015
Number of cross | 28 28 28 28 28 28
sections
Number of 196 196 196 196 196 196
observations
Cross section None None None None Fixed Fixed
effect
Estimation OLS Cross OLS Cross Cross Cross
method section section section section
weighted weighted | weighted | weighted
GLS GLS GLS GLS
Constant 3.86 (2.6) |0.38 2.29(34) -0.24 —27.86 —42.81
(1.09) (1.4) (3.23) (7.59) #**
Scale of —0.05 —0.05 -0.07 —0.05 0.02 0.05 (0.02)
recovery (0.02) *** 1 (0.01) (0.02) (0.01) (0.01) ol
programs sekok ek ek sk
Damage —0.01 0.00 (0) 0.00 0.00 (0) 0.00 (0) 0.00 (0.01)
(0.01) (0.01)
Damage*2011 —0.08 —0.08 —0.06 —0.05(0) | —-0.04 (0) |-0.02
dummy (0.01) *=** | (0.01) (0.01) wkE wkE (0.01) #**
sekk sk
Average income | —0.44 0.08 -0.24 0.25(0.3) | -0.72 -1.17
per a taxpayer (0.52) (0.26) (0.65) (0.42) (1.01)
Average number | —0.52 -0.19 -0.20 -0.14 7.21(0.8) |11.09
of persons per (0.39) (0.15) 0.51) 0.17) (1.84) ™
household
Newly 0.15 0.13 0.10 0.11 0.10 0.04 (0.06)
constructed (0.06) *** 1(0.03) (0.08) (0.03) (0.03)
house ratio Hokk Hokk Heok
Percentage of —0.05 —0.01 —0.06 —0.01 0.35 0.56 (0.09)
population over | (0.03) (0.01) (0.04) (0.02) (0.04) wokE
65
Distance froma | 0.00 (0) 0.00 (0) 0.01 (0) 0.00 (0)
hub city
Trend 0.81 0.81(0.1) |0.87 0.75
(0.14) s | e 0.17) (0.12)
skekok skekok
R squared 0.684 0.775 0.567 0.769 0.870 0.625

(continued)
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Table 3.2 (continued)

1 2 3 4 5 6
Adjusted R 0.669 0.764 0.546 0.758 0.842 0.587
squared
F statistics 44,739 71.188 27.097 68.882 31.605 16.322 %
sekok sksksk skskosk sksksk skok
Breusch-Pagan 18.005 13.699
*k% ok

Numbers in parenthesis are cross section weighted standard errors
* % kxE represents 10%, 5%, and 1% significance respectively

this analysis, the cross-section-weighted GLS was used to secure the generalities of
the result for all estimations.

Estimations 1 and 2 are the result of high fatality groups, which employed the
damaged-housing rate and inundated-housing rate as damage variables, respec-
tively. The result that shows the existence of the reconstruction paradox was derived;
the estimated coefficients of scale of reconstruction in both estimations are negative
and significant. In addition, the result of estimation 3 and 4, which estimated for low
fatality group, also shows reconstruction paradox significantly for each damage
variables.

The estimated model seems to be more fitted and plausible for higher fatality
groups. The R-squares of estimations 3 and 4 are much smaller than those of 1 and
2. With regard to control variables, estimations 1 and 2 exhibit a greater number of
significant coefficients with expected signs. The low-fatality group conducted a
relatively small scale of recovery programs, and hence its migration effect might
have been not as evident as the higher fatality group.

Finally, the in- and out-migration effects were individually investigated. Table 3.4
shows in-migration and out-migration effect for high fatality group in estimations
1-4, and low fatality group in estimations 5-8. The estimated coefficients of control
variables are omitted for the sake of space.

When looking at the high-fatality group, the coefficients of scale of recovery are
not significant for in-migration (estimations 1 and 2), but are for out-migration (esti-
mations 3 and 4). Instead, coefficients for damages are significant for in-migration
(estimations 1 and 2), but are not for out-migration (estimations 3 and 4). The asym-
metric effect of damage and scale of recovery on migration is plausible. The dam-
ages in the cities reduce the attractiveness for people from other cities to move in,
but it is not necessarily enough reason for the affected people, who have been stay-
ing there, to move out because of their livelihood or their inherent affinity to the
area. However, it is plausible that the cost of large-scale reconstruction made the
affected people give up on the recovery program and pushed them to move out. As
such, it was found that the reconstruction paradox is mainly due to the acceleration
of outflow of the population.

On the other hand, when looking at the low-fatality group (estimations 5-8), no
coefficients of scale of reconstruction are significant. Although the reconstruction
paradox on net migration is seen in Table 3.2, one cannot derive a statistically



50

Table 3.3 Estimation results by fatality groups

S. Nagamatsu

1

2

3

4

Dependent
variables

Net migration

Net migration

Net migration

Net migration

Damage variable

Damaged house
rate

Inundated house
rate

Damaged house
rate

Inundated house
rate

Period 2009-2015 2009-2015 2009-2015 2009-2015
Number of cross | 14 (fatality>1%) | 14 (fatality>1%) |14 14 (fatality<1%)
sections (fatality<1%)

Number of 98 98 98 98

observations

Constant 3.5243 (2.677) 4.3027 (3.42) —0.9622 (1.95) 1 0.6077 (2.263)
Scale of recovery | —0.0393 (0.016) | —0.0509 (0.016) |0.0351 (0.017) 0.0353 (0.019) *
programs ok Hokek *k

Damage 0.0099 (0.007) —0.0008 (0.006) | 0.0114 (0.007) 0.0034 (0.005)
Damage*2011 0.0816 (0.008) 0.0614 (0.006) —0.0355 (0.009) | 0.0231 (0.005)
dummy sk sfeskok sk sk

Average income | 0.2515 (0.448) —0.2702 (0.595) |0.4279 (0.406) 0.3661 (0.451)

per a taxpayer

Average number
of persons per

0.7380 (0.394) *

—0.6033 (0.525)

—0.1274 (0.277)

—0.1886 (0.285)

household

Newly 0.1651 (0.04) 0.1700 (0.063) 0.0226 (0.051) 0.0663 (0.039) *

constructed Hkok wAE

house ratio

Percentage of 0.0782 (0.046) * | —0.1229 (0.063) |—0.0030 (0.017) |—-0.0032 (0.019)

population over *

65

Distance from a 0.0197 (0.007) 0.0214 (0.008) 0.0011 (0.002) 0.0000 (0.003)

hub Clty skskesk sksksk

Trend 1.0250 (0.192) 0.8228 (0.232) 0.6174 (0.26) ** | 0.5629 (0.295) *
sk sk

R squared 0.845 0.773 0.492 0.625

Adjusted R 0.829 0.749 0.440 0.587

squared

F statistics 53.208 ek 33.23(0) #** 9.475 sk 16.322 #**

Estimation method: cross section weighted general least square
Numbers in parenthesis are cross section weighted standard errors
¥ kx wEk represents 10%, 5%, and 1% significance respectively

significant result for in- or out-migrations. Therefore, the evidence for the existence

of reconstruction paradox is very weak for the low-fatality group.

It is worth mentioning that the coefficients of the dummy cross-term for in-
migration (estimations 1, 2, 5, and 6) do not show significant values, while the
estimation for out-migration (3, 4, 7, and 8) does. The effect of the earthquakes and
tsunamis shock on migration only exists for out-migration.
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Table 3.4 In- and out-migration effect by fatality group

1 2 3 4
Dependent In migration In migration Out migration Out migration
variables
Damage variable | Damaged house | Flooded house Damaged house | Flooded house
rate rate rate rate
Period 2009-2015 2009-2015 2009-2015 2009-2015

Number of cross
sections

14 (fatality>1%)

14 (fatality>1%)

14 (fatality>1%)

14 (fatality>1%)

Number of 98 98 98 98

observations

Constant 5.1545 (4.066) 5.4528 (3.431) —3.5817 (5.106) | —2.4330 (4.544)

Seale of recovery |0.0119 (0.016)  |0.0293 (0.019) | 0.0504 (0.021) | 0.0754 (0.024)

ek sksksk

Damage —0.0223 (0.009) | —0.0295 (0.009) | —0.0035 (0.012) | —-0.0182 (0.012)
X3 Hoksk

Damage*2011 0.0072 (0.01) 0.0101 (0.01) 0.0850 (0.014) 1 0.0827 (0.013)

dummy sk sk

R squared 0.480 0.330 0.533 0.467

Adjusted R 0.427 0.262 0.485 0.413

squared

F statistics 9.032 % 4.819 *** 11,161 *** 8.569 ***
5 6 7 8

Dependent In migration In migration Out migration Out migration

variables

Damage variable | Damaged house | Flooded house Damaged house | Flooded house
rate rate rate rate

Period 2009-2015 2009-2015 2009-2015 2009-2015

Number of cross 14 14 14 14 (fatality<1%)

sections (fatality<1%) (fatality<1%) (fatality<1%)

Number of 98 98 98 98

observations

Constant —3.6475 (1.891) | —2.4183 (1.613) | —4.7357 (2.214) | —3.1958 (2.713)
k ksk

Seale of recovery |0.0283 (0.027)  |0.0370 (0.036)  |0.0446 (0.029) | 0.0707 (0.038) *

Damage —0.0227 (0.011) |—-0.0119 (0.008) |—0.0423 (0.011) |—=0.0199 (0.008)
ok skoksk ok

Damage*2011 0.0184 (0.013) 1 0.0079 (0.008) 0.0492 (0.013) |0.0264 (0.009)

dummy Hokeok Hokeok

R squared 0.680 0.669 0.576 0.528

Adjusted R 0.647 0.635 0.533 0.479

squared

F statistics 20.758 *** 19.773 #*%* 13,297 *** 10,927 %

Estimation method: cross section weighted general least square
Numbers in parenthesis are cross section weighted standard errors
* xRk represents 10%, 5%, and 1% significance respectively
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3.7 Discussion and Conclusions

The estimation results are generally in favor of the existence of the recovery para-
dox; the higher scale of recovery program boosts population decrease, by hindering
in-migration and pushing more residents out from the disaster-affected municipali-
ties. As seen, this can be interpreted as the costs incurred by the residents, and the
time consumed for the completion of relocation, according to the existing
literature.

The analysis of the sample divided into the low- and high-fatality groups showed
that the recovery paradox could be evident in both groups. However, the breakdown
analysis on in- and out-migration effects showed no statistically significant evi-
dence of the recovery paradox for the low-fatality group due to a simple reason. The
municipalities in the low-fatality group applied relatively smaller recovery pro-
grams than those of the high fatality group, and therefore, those who decided to
leave the community that had applied the recovery program could have resettled
within that municipality. The above-mentioned analysis cannot verify this explana-
tion; however, it might be possible to say that the reconstruction paradox holds true
at the community level. This could be a future step subsequent to the present study.

Asking what policy recommendations can be derived from this result, the first
one is for Tohoku recovery. A simple answer to the question is the reduction in time
and the cost of the recovery programs. One possible policy option might be to pro-
vide more subsidies for the residents who cannot afford relocation. However, that
option would raise the overall cost of recovery programs by a huge margin, and be
inevitably challenged in terms of efficiency and equality. With regard to efficiency,
it might be possible for the community to manage future tsunami threats, equipped
with evacuation facilities, which are not always discussed during the recovery pro-
cess. More importantly, inter-regional justice has to be considered bearing on the
question of why such a huge amount of money was invested only in the Tohoku area
for future risk. Many coastal areas in Japan also face future tsunami threats, and
policy resources should be devoted to these areas as per equality of national-risk
distribution.

Even though the additional subsidies could be justified, time for reconstruction
cannot be shortened significantly because of the lack of construction capacity.
Avoiding the community participation and discussion process may shorten the time
to some degree, but it would cause other conflicts between the residents and local
governments, and would probably consume more time. Therefore, it is possible to
conclude that recovery programs with relocation of this magnitude would inevitably
fail. Alternative recovery programs that enable resettlement at the original location
to secure the ties among the original community members, and investments in facil-
ities for tsunami evacuation, early warnings, and human development that enable
quick and smooth evacuation could be recommended.

Another recommendation is related to the understanding the concept of ‘building
back better” We can never say that the recovery and reconstruction process that
pushes people out is a better route to recovery, even though the structures became
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more disaster resistant. It is important to be aware that the meaning of better implies
not only disaster-risk reduction but also the revitalization of community activities
with diverse populations. Although each objective is often a trade-off, the reconcili-
ation of both in an effective way can deserve to be called as an example of ‘building
back better.’
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Chapter 4

Creating Urban Resilience Using Spatial
Planning: The Case of Miyako City During
the First Five Years After the Great East
Japan Earthquake

Nadine Migdefrau

Abstract When a city is struck by a disaster, it faces huge challenges which persist
even after the first shock of the event is conquered. Often, large parts of the city are
partially or completely destroyed, which makes the reconstruction process time-
and cost-intensive. On the other hand, the massive destruction that a disaster causes
also opens a window of opportunity, because it eliminates the former urban struc-
ture and reduces the opportunity costs for change. As a consequence, spatial plan-
ners are enabled to change the urban structure and design a more resilient city.
Based on the experiences in Japan’s Miyako City after the Great East Japan
Earthquake and Tsunami, this chapter examines how the reconstruction process can
be used to create urban resilience.

Keywords Great East Japan Earthquake ¢ Miyako City ¢ Spatial planning
Resilience ¢ Engineering resilience ® Evolutionary resilience

4.1 Introduction

Disasters put a huge burden on affected towns and cities. After the first shock is
conquered, there still is a large amount of work that needs to be done before the city
can return to its daily life: the continuity of important public services must be
secured, people must be provided with safe shelter, debris must be removed and the
city must be reconstructed. Nevertheless, the massive destruction that a disaster
causes can also open a window of opportunity. This window results from the elimi-
nation of the former urban structure which reduces the opportunity costs for changes
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(Olshansky et al. 2012) and enables spatial planners to build back better by design-
ing a more resilient city. This chapter will give examples of how the spatial planners
in Miyako City in Japan used this chance to increase their city’s resilience after the
Great East Japan Earthquake (GEJE) and Tsunami. To specify the understanding of
the broad term resilience, the following paragraphs give a short introduction to the
emergence of resilience and explain its relevance for disaster risk reduction and
spatial planning. Subsequently, the case of Miyako City’s Taro District is intro-
duced, and some of the measures that were taken by spatial planners are examined
concerning their ability to increase the district’s resilience.

4.1.1 Resilience: A Brief Introduction

C.S. Holling from the University of British Columbia differentiates between two basic
types of resilience (Holling 1973): The first perception stems from physics and the
engineering sciences and is termed “engineering resilience”. It describes “the ability
of a system to return to an equilibrium state after a temporary disturbance” (Holling
1973, p. 17). The faster a system is able to return to its former state—or to bounce
back—the more resilient it is. Holling contrasts engineering with ecological resil-
ience: Ecological resilience can be defined as “the magnitude of disturbance that can
be absorbed before the system changes its structure” (Holling 1996, p. 33). In contrast
to engineering resilience, ecological resilience allows systems to have more than one
state of equilibrium. This means a system is able to maintain its basic functions,
although it does not return to its former state of equilibrium after a disturbance. The
system is concentrated on maintaining its existence rather than operating efficiently
(Holling 1996). This ability of ecologically resilient systems to adjust to unforeseen
circumstances becomes more and more important in a continuously changing world.

Holling’s ecological understanding of resilience was discussed in various fields
of science (Folke 2006; Manyena 2006); it has also been adopted in social sciences.
Based on the understanding that people and their natural environment are inter-
twined, the term of socio-ecological resilience was formed (Folke et al. 2010) and
enhanced to the term evolutionary resilience (Davoudi et al. 2012). The concept of
evolutionary resilience conceives of the world as a complex entity that is constantly
in a state of flux and therefore linked to a high degree of uncertainty (Davoudi et al.
2012). The evolutionary nature of resilience is based on the concept of adaptive
cycles that are linked in panarchies (Holling 2001). This structure enables a system
to use an accident as a window of opportunity to evolve. During this phase, the
system invents and tests new and innovative approaches to adjust to its new frame-
work conditions (Olsson et al. 2006). In this context, the reason for resilience’s
appeal for disaster-risk reduction becomes evident: Resilience enables “a system
and its component parts to anticipate, absorb, accommodate, or recover from the
effects of a hazardous event in a timely and efficient manner, including through
ensuring the preservation, restoration, or improvement of its essential basic struc-
tures and functions” (IPCC 2012, p. 563). Resilience therefore combines measures
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to predict (e.g., through early-warning systems), resist (e.g., through protective
infrastructure), adjust (e.g., through relocation to a safer place) and recover (e.g.,
through social cohesion) to handle chronic or acute stresses.

Today, the evolutionary understanding of resilience is widely acknowledged,
which has resulted in a partial neglect of the benefits of engineering resilience.
However, despite the obvious advantages of evolutionary systems to evolve, the
benefits of engineering resilience for urban structure cannot be denied. Built struc-
ture needs a certain degree of robustness to endure. Therefore, spatial planners need
to design a city that is able to “resist [and] absorb”” (UNISDR 2009, p. 24) hazardous
events whenever possible. For instance, this can be achieved by constructing build-
ings that withstand an earthquake, designing a communication system that operates
during a hurricane or building a seawall to protect a city from a tsunami (UNISDR
2015b). Unfortunately, as the example of Taro District in Miyako City shows, sole
reliance on engineering resilience is problematic. To prepare a city for the possible
failure of structural protective measures, it is therefore essential to build in evolu-
tionary resilience that combines political-institutional, social, economic and envi-
ronmental aspects of resilience (UNISDR 2012). For instance, evolutionary
resilience can be achieved through a city’s in-advance preparation for a disaster
(political-institutional), the creation of social cohesion (social), the preparation of
plans for business continuity in case of a disaster (economic) or the conversation of
ecosystem health (environmental) (UNISDR 2015b). For that reason, this chapter
follows a twofold understanding of resilience: a city’s built structure is bound to
engineering resilience, while a city’s political-institutional, social, economic and
environmental elements correspond to an evolutionary understanding of resilience
(Fig. 4.1).

Evolutiond

Fig. 4.1 Engineering and evolutionary resilience (Author’s illustration)
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4.1.2 Resilience as a Goal for Disaster Risk Reduction

By signing The Sendai Framework for Disaster Risk Reduction 2015-2020 (Sendai
Framework), the UN Member States agreed on the importance of resilience for
disaster risk reduction. The document mentions the term in various contexts and
also highlights its importance by summarizing the document’s goal as
“strengthen[ing] resilience” (UNISDR 2015a). Already a couple of years earlier,
when the Basic Guidelines for Reconstruction in response to the Great East Japan
Earthquake were issued, the Japanese government emphasized the importance of
creating “disaster resilient communities” (Reconstruction Headquarters in response
to the Great East Japan Earthquake 2011). The document sets the framework for the
reconstruction process in the Tohoku Region and is based on the “Basic Act on
Reconstruction in response to the Great East Japan Earthquake” (Act No. 76 of
2011) issued by the Japanese government.

To determine a city’s resilience and check if the goal to create resilience is met,
certain indicators to measure resilience are critical. Of course, this operationaliza-
tion can never completely represent reality, and some critics will always disagree
with the underlying assumptions. However, for the purpose of comparability they
are indispensable. One possibility to examine a city’s resilience is the Disaster
Resilience Scorecard for Cities. The document was induced by the United Nations
Office for Disaster Risk Reduction (UNISDR) to screen the progress of building
disaster resilience into cities worldwide and represents a comprehensive under-
standing of resilience that corresponds with the one presented above. The scorecard
includes the following ten essential points that frame the measurement of disaster
resilience (UNISDR 2015b):

Organize for Resilience

Identify, Understand and Use Current and Future Risk Scenarios
Strengthen Financial Capacity for Resilience

Pursue Resilient Urban Development

Safeguard Natural Buffers to Enhance the Protective Functions Offered by
Natural Ecosystems

Strengthen Institutional Capacity Resilience

Increase Societal and Cultural Resilience

Increase Infrastructure Resilience

Ensure Effective Disaster Response

10. Expedite Recovery and Build Back Better

S

O o

Each essential point is composed of various items of resilience, which cannot all
be discussed here in detail. Some of these items can be influenced predominately by
spatial planners (e.g., the amount of vulnerable land uses at risk), while others need
the spatial planners’ cooperation with other actors (e.g., the engagement of vulner-
able segments of population). Furthermore, some items cannot be directly influ-
enced by spatial planners (e.g., financial planning for disaster resilience), since they
fall within the scope of other actors. This chapter can only give a small glimpse at
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Table 4.1 Items of engineering and evolutionary resilience

Engineering resilience Evolutionary resilience
Establishing and maintaining adequate protective Preservation and improvement of
infrastructure (e.g., levees) social cohesion

Reducing the amount of vulnerable land uses at risk Engagement of vulnerable segments
(e.g., residential, agricultural, economic activity) of the population

Author’s illustration based on UNISDR (2015b)

spatial planners’ ability to increase a city’s resilience after a disaster. For this pur-
pose, the two tabulated items (Table 4.1) for each type of resilience were selected
and will be reviewed in the following section based on the experiences of the prac-
titioners in Miyako City.

Although some authors may hold different opinions, the author strongly adheres
to the UNISDR’s assessment to classify the establishment and maintenance of pro-
tective infrastructure and the reduction of vulnerable land uses at risk as items to
decrease resilience. The reason behind this is that spatial planning’s impact on resil-
ience is strongly related to engineering resilience, therefore limiting resilience to a
system’s ability to react after a disaster restricts the concept’s great capabilities.

4.2 Miyako City and the Great East Japan Earthquake

Miyako City is located in Japan’s Iwate prefecture, in Northern Japan. It borders the
Pacific Ocean to the east, Morioka City to the west, Iwaizumi Town to the north and
Tono City to the south (Miyako City 2016). The city’s current area consists of the
four formerly independent parts, namely, Miyako City, Taro Town, Niisato Village
and Kawai Village that were merged during the great Heisei amalgamation between
2005 (Taro and Niisato) and 2010 (Kawai) (Statistics Bureau, Ministry of Internal
Affairs and Communications Japan 2014, Table No. 62). Today the city spans 50 km
from north to south and 64 km from west to east (Miyako City 2016).

Due to its location directly by the ocean, Miyako City has a long history of disas-
ters. For instance, the city was struck by the Sanriku Earthquake and Tsunami in
1611, the Cascadia Tsunami in 1700 and the Sanriku Earthquake and Tsunami in
1896 and 1933. On 11 March 2011, the list of unfortunate incidents was expanded
by another event when the GEJE and Tsunami hit the city and led to the loss of 407
people and 94 missing persons. The disaster damaged a total of 9088 houses
(Table 4.2).

The tsunami solely affected districts along Tohoku coastline. Most affected in
Miyako City were the districts Akamae, Atago/Tsukiji, the city center, Fujiwara,
Kanehama, Kuwagasaki, Sokei, Takahama, Tsugarui and Taro, each with 100 or
more damaged houses (Ubaura and Akiyama 2016). The following paragraphs
review the efforts of Miyako City’s spatial planners to increase the resilience of Taro
District after the disaster. Thereby, the four above-identified items of resilience will
serve as a guideline.
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Table 4.2 Number of houses Completely damaged 5968
and type of damaged after the With large-scale 1335
GEJE d :
estruction
Partially destroyed 1174
Damaged 611
Total damaged houses 9088

Author’s illustration based on Miyako
City Planning Division (2015)

4.3 The Reconstruction Process in Taro City

Taro District was strongly affected by the disaster. 1076 were damaged and about
84% of the entire housing stock was completely destroyed (Ubaura and Akiyama
2016). Because of the district’s long history of tsunamis, the citizens of Taro had
intended to relocate onto a nearby mountain at various times in the past. However,
only after the 2011 tsunami the plan was realizable, before it was too costly and
technically impossible (Miyako City Planning Division, Employee B 2015). Instead
of relocating residential land uses onto safe land, Taro District had relied on protec-
tive infrastructure for decades, as the following paragraphs show.

4.3.1 Establishment and Maintenance of the Protective
Infrastructure

After the Sanriku Earthquake and tsunami in 1933 destroyed large parts of the town
(Taro District was an independent town until 2005), a system of protective levees
was constructed to ensure Taro’s safety against future tsunamis. The 10-m-high
walls with a total length of 2433 m were completed in 1979 (Miyako City Great
East Japan Earthquake and Tsunami Records Editorial Committee 2015).
Unfortunately, the tsunami on 11 March 2011 was too high to be stopped by the
existing seawalls. One of the walls was completely destroyed and the others were
overtopped, resulting in water washing over the low-lying land behind the concrete
structure (Miyako City Great East Japan Earthquake and Tsunami Records Editorial
Committee 2015). This tragic incident taught an important lesson: No matter how
high and strong a seawall is, it can never guarantee complete safety. It is important
for people to keep this in mind and evacuate in case of a disaster, even though they
might feel protected by the protective infrastructure. Still, the capabilities of protec-
tive infrastructure are undeniable, which is the reason why the Japanese government
planned to establish levees along the Tohoku coastline after the GEJE.

The height of the seawalls was thereby determined based on a tsunami simula-
tion that distinguishes between L1- and L2-tsunamis. L1-tsunamis have a probabil-
ity of occurrence of every decade to several hundred years and are not as high as
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Fig. 4.2 Elevation of the remaining seawall in Taro District (Miyako City) (Photo by the author,
October 2015)

L2-tsunamis, while L2-tsunamis only occur every several hundred years or less fre-
quently (Ubaura 2013). The new seawalls are designed to protect Tohoku’s coast
from L1-tsunamis. People who live behind them will be protected from tsunamis
with this lesser height. However, extremely rarely occurring L2-tsunamis are so
severe that they will overspill the levees, and the area behind them will become
inundated. This means that the protective infrastructure will provide a certain degree
of safety and therefore increases the city’s resilience. However, an overreliance on
such engineering solutions could be fatal, and additional soft measures like the
installation of effective evacuation systems are urgently required to ensure the max-
imal safety for the citizens.

In the Taro District, the remaining seawall (Fig. 4.2) was elevated by 70 cm to
compensate for the lowering of the ground caused by the GEJE (Miyako City
Planning Division, Employee B 2015). In addition to this, a first line of defense with
a height of 14.7 m is planned. This seawall will be located along the shore (Taro
district reconstruction town planning committee 2012). This two-line defense sys-
tem will be able to protect the land uses behind the second levee from future
L1-tsunamis.

Keeping in mind the limits of protective infrastructure, the construction of the
seawall in Taro is able to increase the district’s disaster resilience against
L1-tsunamis. However, the fact that structural measures can never guarantee com-
plete safety should remain present over the years, and citizens should always follow
evacuation warnings to ensure the safety of their most valuable possession—their
lives.
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4.3.2 Reduction of Vulnerable Land Uses at Risk

The installed seawalls can only protect Taro District in the case of a L1-tsunami. If
a L2-tsunami, like the one on 11 March 2011, occurs, the low-lying area behind the
two levees will be flooded (Taro district reconstruction town planning committee
2012). Most municipalities follow the rule of thumb that areas that are assumed to
be subject to floods of higher than 2 m, in the case of a L2-tsunami, are restricted
from residential and other vulnerable land uses. These assumptions are based on
computer simulations (Ubaura 2016). This is also the case in Taro District. In the
future, areas that directly neighbor the ocean will only be available for uses such as
by the fishing industry. This is necessary because of the close connection between
the fishing industry and the ocean. The areas between the first and the second levee
are designated for additional industrial uses and parks for recreational purposes.
Shops and other commercial land uses will be located behind the second levee,
close to the train station. This land and the land around the elementary school will
also be partially elevated, so that residents that intend to stay in this area of Taro
District are able to rebuild their houses on safe ground (Taro district reconstruction
town planning committee 2012).

However, the majority of Taro’s citizens decided to move from the low-lying area
by the sea up to nearby Otobe Hill. For this purpose, the mountain was truncated
and a new district was created. This area was planned from scratch and includes
space for privately owned detached houses, multi-story public houses and several
smaller shops and parks (Fig. 4.3). On the lower-lying part of this newly developed
area, a hospital, a fire station and other public facilities have been built (Miyako City
Planning Division, Employee B 2015).

Fig. 4.3 The parcelled lots await the beginning of the construction work (Author, October 2015)
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In summary, it can be stated that the land-use changes in Taro District signifi-
cantly reduced the exposure of vulnerable land uses to possible future tsunamis.
This mainly was achieved by the relocation of residential and other vulnerable land
uses (e.g., the hospital) to higher ground. Concomitantly, the decision to only locate
land uses that directly require closeness to the ocean in the area by the sea and
strongly restrict land uses for the area between the first and second levee could
strengthen these accomplishments. If the land-use plan is enforced continuously—
even in the future—spatial planning will have served an important contribution to
the enhancement of Taro’s resilience.

4.3.3 Preservation and Creation of Social Cohesion

In Miyako City, spatial planners put an emphasis on community cohesion through-
out the recovery process. Based on the experiences in Kobe after the Great Hanshin-
Awaji Earthquake in 1995, they knew about the importance of keeping existing
communities together after a disaster. Because of this, existing communities col-
lectively moved into temporary houses that were specifically constructed for each of
the city’s districts (Miyako City Planning Division, Employee A 2015). Although
this process was time consuming in the beginning, the efforts paid off when the
affected people started to reconnect with their former friends and neighbors. For the
relocation process to their final neighbourhoods, the goal was also to keep existing
communities together. However, this goal could not be reached for all districts,
since some communities were unable to reach a consensus on where they wanted to
live. This was also the case for the Taro District. The result of this process will be
that some of Taro’s citizens will build their houses on the raised land near the sta-
tion, and the other part will move to the newly constructed neighborhood on Otobe
Hill (Ubaura and Akiyama 2016).

The co-location of existing communities in temporary housing lots also simpli-
fied the participation process for the land-use planning after the disaster, because
most people of each district were living in the same place and were easier to contact.
The citizens’ participation in the planning process intensified the community cohe-
sion. For this purpose, the city administration established citizen committees for
each of the ten most-severely affected districts. Each committee included between
20 and 30 selected citizens and held four meetings. At the first meeting, the
committee compiled and discussed their ideas about the future land uses in their
district, as well as possible locations for roads and evacuation facilities. Before this
meeting, the opinion of the general public was gathered with questionnaires. The
second meeting enabled the committee to intensify the planning process for their
district’s future land uses and its transportation network, as well as the location of
other important facilities. The purpose of the third meeting was to develop a draft
land-use plan that was presented and discussed at briefings with the general public
before it was finalized at the fourth and final meeting. After completion, the plans
were publicly discussed in a second briefing and then submitted to the Mayor of
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Miyako City (Ubaura and Akiyama 2016). The mutual work on the plan raised the
citizens’ awareness for its implementation and their acceptance of the plan. This
resulted in the simplification of the purchase of land that was needed to realize the
planned relocation sites (Miyako City Planning Division, Employee A 2015).

All in all, it can be said that Miyako City’s focus on the preservation of existing
communities helped to enhance community cohesion and likewise to increase the
city’s social resilience. However, this could only be achieved because the planning
process enabled participation beyond legal requirements. The Japanese law only
requires one public hearing and the opportunity for the public to comment on the
draft plan during its display (Médgdefrau and Sprague 2016). The more comprehen-
sive participation process in Miyako City therefore required special dedication by
the spatial planners on the ground.

4.3.4 Engagement of Vulnerable Population

As aforementioned, citizen participation can play an important role to increase a
community’s connectedness. However, involving the public in the reconstruction
process after a disaster also has additional advantages (Mégdefrau and Sprague
2016). One of these advantages is the ability to engage vulnerable population seg-
ments (e.g., children, people with disabilities or the elderly) in the planning process.
The engagement of these groups is of special importance, because they tend to suf-
fer the most in the case of a disaster (United Nations Development Programme
2014). Therefore, it is important to incorporate their needs into the plans and
decrease the population’s overall vulnerability.

The demographic change in Japan results in an increasing number and propor-
tion of older citizens. This raises the necessity to meet their special needs. One
example how this was done in Miyako City (although not applied in the Taro
District) is the relocation of citizens, whose houses were destroyed by the tsunami,
onto vacant lots in existing neighborhoods. This process can help to ensure the
neighborhood’s lasting viability, even if its population declines in the future.
Furthermore, the established community connectedness in Miyako City’s various
districts increases the people’s sense of responsibility for their neighborhood and
causes them to offer help in the case of a disaster, which is especially important for
the vulnerable population segments. By this means, the community’s resilience can
also be increased.

4.4 Conclusion

Based on the four items of resilience discussed in this chapter, it can be stated that
Miyako’s spatial planners were able to increase the city’s engineering resilience as
well as its evolutionary resilience. While the engineering resilience could be
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increased by using the classic instruments of spatial planning (e.g., land-use plan-
ning), an increase of evolutionary resilience (and especially social resilience)
requires much more willpower and dedication. This is mainly because the estab-
lished repertoire of spatial- planning instruments (e.g., land-use planning) does not
encourage the inclusion of the general public beyond the legally required frame-
work. Because of this, the personal commitment of individual spatial planners is
essential to increase a city’s resilience apart from its built structure and prepare it for
future natural hazards in the best possible way.

Acknowledgements The author would like to thank the research project ‘Increasing resilience of
urban planning’ (URBIPROOF), which was funded through the CONCERT-Japan framework by
the Federal Ministry of Education and Research (BMBF), and the Japan Science and Technology
Agency (JST), both of which enabled her research in Japan. The author also gives special thanks
to Prof. Dr. Michio Ubaura for his most important support at all levels, and to the spatial planners
of Miyako City for their insight and engagement in the reconstruction process after the Great East
Japan Earthquake.

References

Davoudi S, Shaw K, Haider LJ, Quinlan AE, Peterson GD, Wilkinson C, Fiinfgeld H, McEvoy D,
Porter L (2012) Resilience: a bridging concept or a dead end? “Reframing” resilience: chal-
lenges for planning theory and practice interacting traps: resilience assessment of a pasture
management system in Northern Afghanistan urban resilience: what does it mean in planning
practice? Resilience as a useful concept for climate change adaptation? The politics of pesil-
ience for planning: a cautionary note. Plan Theory Pract 13(2):299-333

Folke C (2006) Resilience. The emergence of a perspective for social-ecological systems analyses.
Glob Environ Chang 16(3):253-267

Folke C, Carpenter SR, Walker B, Scheffer M, Chapin T, Rockstrom J (2010) Resilience thinking.
Integrating resilience, adaptability and transformability. Ecol Soc 15(4):20

Holling CS (1973) Resilience and stability of ecological systems. Annu Rev Ecol Syst 4(1):1-23

Holling CS (1996) Engineering resilience versus ecological resilience. In: Schulze PC (ed)
Engineering within ecological constraints. National Academy Press, Washington, DC, pp 3143

Holling CS (2001) Understanding the complexity of economic, ecological, and social systems.
Ecosystems 4(5):390—405

IPCC (2012) Glossary of terms. In: IPCC (ed) Managing the risks of extreme events and disas-
ters to advance climate change adaptation, a special report of Working Groups I and II of the
Intergovernmental Panel on Climate Change (IPCC), Cambridge, UK, and New York, NY,
USA, pp 555-564

Migdefrau N, Sprague T (2016) Residents’ participation in rebuilding more resilient space. In:
Greiving S, Ubaura M, Tesliar J, Tesliar J (eds) Spatial planning and resilience following disas-
ters: international and comparative perspectives. Policy Press, Bristol, pp 295-319

Manyena SB (2006) The concept of resilience revisited. Disasters 30(4):433—450

Miyako City (2016) Statistics of Miyako City: 2015 Edition, Miyako City

Miyako City Great East Japan Earthquake and Tsunami Records Editorial Committee (2015) The
Great East Japan Earthquake and Tsunami: records of Miyako City: vol. 1, History of tsunami,
(summary version), Miyako City

Miyako City Planning Division (2015) Municipal census handbook 2015, (in Japanese), Miyako
City



66 N. Migdefrau

Miyako City Planning Division, Employee A (2015) Interview about the reconstruction process in
Miyako City. Miyako City, Planning Division

Miyako City Planning Division, Employee B (2015) Interview about the relocation project in Taro
District. Miyako City, Taro District

Olshansky RB, Hopkins LD, Johnson LA (2012) Disaster and recovery: processes compressed in
time. Nat Hazards Rev 13(3):173-178

Olsson P, Gunderson LH, Carpenter SR, Ryan P, Lebel L, Folke C, Holling CS (2006) Shooting
the rapids: navigating transitions to adaptive governance of social-ecological systems. Ecol
Soc 11(1):18

Reconstruction Headquarters in response to the Great East Japan Earthquake (2011) Basic guide-
lines for reconstruction in response to the Great East Japan Earthquake

Statistics Bureau, Ministry of Internal Affairs and Communications Japan (2014) 2010 population
census. Population and households of Japan. Available at: http://www.e-stat.go.jp/SG1/estat/
ListE.do?bid=000001053739&cycode=0

Taro district reconstruction town planning committee (2012) Taro district reconstruction town
development plan. (In Japanese), Miyako City

Ubaura M (2013) Reconstruction plans and planning process after the Great East Japan Earthquake,
URBIPROOF symposium on spatial planning following disasters, Sendai

Ubaura M (2016) Urban planning and reconstruction after the Great East Japan Earthquake. In:
Greiving S, Ubaura M, Tesliar J, Tesliar J (eds) Spatial planning and resilience following disas-
ters: international and comparative perspectives. Policy Press, Bristol, pp 55-76

Ubaura M, Akiyama S (2016) Planning processes for reconstruction with citizen participation after
large-scale disasters. A case study of reconstruction study meetings in Miyako City after the
Great East Japan Earthquake. J Disaster Res 11(3):486-495

UNISDR (2009) UNISDR terminology on disaster risk reduction. Geneva

UNISDR (2012) How to make cities more resilient: A handbook for local government leaders.
Geneva

UNISDR (2015a) Sendai framework for disaster risk reduction 2015-2030. Geneva

UNISDR (2015b) Disaster resilience scorecard for cities: using the draft revised “Ten Essentials”
based on the Sendai framework for disaster risk reduction 2015-2030, compiled for the United
Nations International Strategy for Disaster Risk Reduction (UNISDR), Version 2.2

United Nations Development Programme (UNDP) (2014) Human development report 2014: sus-
taining human progress: reducing vulnerabilities and building resilience. New York


http://www.e-stat.go.jp/SG1/estat/ListE.do?bid=000001053739&cycode=0
http://www.e-stat.go.jp/SG1/estat/ListE.do?bid=000001053739&cycode=0

Chapter 5

Lessons Learned in Disaster Debris
Management of the 2011 Great East Japan
Earthquake and Tsunami

Terri R. Norton

Abstract In the last 10 years, disasters like hurricanes Sandy and Katrina, earth-
quakes in Haiti and Japan and tornadoes in the Mid-Western US have caused com-
munities to be overwhelmed with the amount of debris waste that is left behind.
Debris management plans that address disasters like the aforementioned may vary
by hazard type, geographical location and available infrastructure. However, with
the common goal of effective recovery, there are lessons learned that may be
gleamed from past events to better plan for future disasters. This paper presents a
case study of debris management from the 2011 Great East Japan Earthquake and
Tsunami, considering reports and updated information up to 2016. Twenty-seven
million tons of earthquake and tsunami debris was generated in the three affected
prefectures of Iwate, Miyagi and Fukushima. The generated debris included con-
struction/building rubble, vegetative debris, vehicles, vessels and tsunami deposits.
Management of the debris proved difficult due to the variant types and large quanti-
ties, requiring the need for multiple debris operation sites for sorting and disposal.
Discussed herein is the debris management of the Tohoku region including the
waste disposal and processing plans developed by the affected prefectures. The
long-term goal is to improve the debris management procedures, for future events
(such as a potential Nankai Trough megathrust earthquake), by learning from those
who have experience and knowledge in managing disasters. Several lessons learned
and improvements for the Tohoku region include: the inclusion tsunami debris pro-
visions into the earthquake management plan, preparedness literature and education
tools for all ages, increased ground elevation and evacuation shelters and taller
seawalls.
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5.1 Introduction

The 2011 Great East Japan (Tohoku) Earthquake and Tsunami, commonly referred
to as 03.11, had a very devastating effect on the coastal townships, industrial fishing
and farming communities. On March 11, 2011 the Tohoku region of Japan was
struck by a violent 9.0 magnitude earthquake and generated tsunami. Over 350,000
buildings were fully or partially collapsed causing an estimated $210 billion in total
economic damage (UNEP 2012; IRP 2013). As a result of this disaster, Japan had
the daunting task of managing over 27 million tons of debris. Miyagi, Iwate and
Fukushima Prefectures experienced the greatest amount of damage with debris
quantities estimated at 18.77 million tons, 5.74 million tons and 3.49 million tons,
respectively (Hisada et al. 2015; Chang et al. 2011). Figure 5.1 presents the three
affected prefectures. The amount of debris generated as a result of 03.11 accounts
for approximately 14 years of general waste generated for the region. As of June
2016 the total damage cost of this disaster was estimated at 9.23 trillion JPY (Miyagi
Pref. Government 2016).

5.2 General Challenges of Debris Management

Debris management begins with the removal and temporary storage on site, grant-
ing access to the self-defense force (military) for emergency response and rescue.
Debris is then moved to temporary storage facilities for sorting and processing.
Lifelines and supporting infrastructure are re-established during this time. The final
phase of debris management happens during reconstruction, as the debris is either
disposed or recycled for use during reconstruction.

Estimated
amount of
debris and
tsunami  Debris Tsunami
deposits Amount Deposits
(Million  (Million (Million

Yamagata

Prefecture  tons) tons) tons)
lwate 5.74 4.14 1.60
Miyagi 18.77 11.21 7.56
Fukushima 3.49 1.74 1.75
Total 28.00 17.09 10.91

Fig. 5.1 Three prefectures within the Tohoku region affected by the 3/11 disaster and the esti-
mated debris quantities (estimation by Ministry of the Environment 2015). Mt million tons
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Managing large amounts of debris like that accumulated in the affected commu-
nities can be a very taxing expenditure, both in time and money. Debris generated
by a tsunami can be difficult to manage as it is mixed with various types of rubble
and waste. The mix may include large volumes of construction/demolition waste,
marine sediments, shipping vessels, vehicles, vegetation, salt water, plastics and
sludge (UNEP 2012; MOE 2011). Mixed and wood debris can present potential
health and environmental hazards if not handled properly (Santiago-Fandino and
Kim 2015). Therefore, effective management processes and procedures are key for
a recovery process. As shown in other disasters the way in which debris is handled
can impact the overall recovery duration. In 2005 Hurricane Katrina caused over
$80 billion worth of damage and generated 22 mil tons of debris (excluding demoli-
tion). It took the city of New Orleans more than 5 years to deal with all the rubble
and waste (Royte 2010; Adams 2013). The 2011 Joplin Tornado (EF5) destroyed
over 8000 buildings and generated 4.2 mil tons (3 mil CY) of debris, having an
estimated damage of $2.8 billion (Stark 2016). With the Expedited Debris Removal
(EDR) initiative the city of Joplin was able to clear the area of debris within
3.5 months (Haase 2016 per com). In terms of debris, the Joplin Tornado is one-fifth
the size of Hurricane Katrina and the Tohoku tsunami. The Tohoku region did not
have an existing plan in place to deal with the huge amount of tsunami debris, how-
ever they were able to adapt/update their earthquake response plan (Environmental
Bureau 2016; Kamaishi City 2016).

5.2.1 Debris Management in the Tohoku Region

The recovery process in Tohoku, Japan is projected to take up to 10 years to com-
plete. The recovery plan is broken down into three stages — Restoration stage Fiscal
Year (FY) 2011-2013, Reconstruction state FY 2014-2017, Development stage FY
2018-2020 (Miyagi Pref. Government 2016; World Bank 2015). Figure 5.2 pro-
vides the projected timeline for the disaster restoration and reconstruction work.
Processing of the disaster debris began in early 2012, while the processing of the
tsunami deposits did not began until 2013 (Hisada et al. 2015; MOE 2016). With a
goal of completion of March 2014, this put the total time for debris management at
2 years. The processing period for the disaster debris was completed within the
3 year restoration period. The initial management of debris was handled by local
municipality hired construction companies. The debris was transported first to a
primary collection site. Contractors which were hired by the prefectural government
then moved the debris to a secondary collection site for processing and disposal
(IRP 2013; MLIT 2013).
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Tohoku Disaster Recovery and Reconstruction (10 Years)

Restoration Reconstruction Redevelopment
Period (3 years) Period (4 years) Period (3 years)
March 2011 March 2014 March 2018 |
I I w
Great East Japan Recycled Debris
Earthquake and Stored for
Tsunami Future Use
3.11.2011

Debris Processing Period | Recycled Concrete and

Tsunami Deposits Used
for Reconstruction

Fig. 5.2 Timeline for use of disaster debris generated by the 2011 Tohoku earthquake and
tsunami

5.2.1.1 Examples of Debris Management in the Miyagi Prefecture

The debris generated in two of the most heavily affected cities in the prefecture,
Ishinomaki accounted for approximately 71 years of general waste, while the debris
generated in the Watari-Natori accounted for approx. 50 years of general waste
(Miyagi Pref. Government 2016). The initial expectation was to process and dispose
over 900,000 tons of the debris from the Miyagi Prefecture (IRP 2013). To aid the
management process, the east coast of Miyagi was divided into four areas:
Kesennuma area, Ishinomaki area, Sendai City and Natori area.

Within the first 6 months following the disaster, the Miyagi east block (Shiogama
city, Shichigahama town, Tagajou city) had treated more than 50% of its debris and
tsunami deposits (MOE 2012). However, at the onset, the speed of the waste treat-
ment was not sufficient. The combustible and non-combustible debris required
accelerated treatment. Thus the number of temporary privately owned incinerators
was increased and cooperation agreements were made for debris processing in non-
affected areas. In addition, public buildings were demolished to accelerate the pro-
duction of recycled materials (MOE 2013).

5.2.1.2 Examples of Debris Management in the Iwate Prefecture
Similar to the Miyagi Prefecture, Iwate municipalities hired construction companies

to remove and transport debris to a primary collection site. Cities like Miyako City
found it difficult to deal with the huge amount of disaster debris. As a result the city
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Fig. 5.3 Temporary storage of mixed debris in Noda/Kuji, Iwate Prefecture (Photo by T. Norton
June 2011)

commissioned the Iwate Prefecture to perform office work related to handling the
disaster debris (Miyako City 2016). In most cases the prefectural government was
tasked to contract construction companies to transport the debris to a secondary col-
lection site to be processed and disposed. Temporary storage of debris in the Iwate
Prefecture is displayed in Fig. 5.3. The Iwate Prefecture expected to process
450,000 tons of its earthquake debris, making use of a cement factory in Ofunato
(IRP 2013). The sorted debris was shipped to the cement plant for final processing,
see Fig. 5.4.

5.3 Waste Processing Summary

The overwhelming amount of debris in 03.11 required additional steps to be added
to Japan’s general waste management practices. In Japan, all household waste must
be sorted into various categories and placed in special bags before being collected
as garbage. There is one kind of bag for household garbage and another for plastics.
The garbage is then collected according to a strict schedule, and must be placed in
a designated area. The procedure for processing debris waste is comprised of simi-
lar steps to traditional garage processing (i.e. sort/separation, removal, temporary
storage and disposal or recycle), including the coordination between governmental
entities, private contractors and local residents but on a larger scale. The debris
separation process is outlined in Fig. 5.5. Separation was conducted not only at the
removal or temporary storage site but also at the preliminary storage site.
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Fig. 5.4 Debris sorting along the waterway in Miyako City (Photo by T. Norton June 2011)

5.3.1 Debris Processing in Miyagi Prefecture

Of the 300 temporary storage sites utilized to deal with the disaster debris and tsu-
nami deposits, 100 were located within the Miyagi Prefecture. In the prefecture 29
temporary incinerators (+4 additional in normal operation) were operated for com-
bustible waste, while 12 shredding and sorting facilities were used for non-
combustible waste (MOE 2012). Examples of the processing facilities are presented
in Figs. 5.6 and 5.7.

Sendai City’s advanced action in separating the debris waste was used as a model
for other affected cities. Debris was processed quickly because of the large number
of workers in specialized teams and the advantage of city information and transpor-
tation networks. Figures 5.8 and 5.9 display two of the many temporary sorting sites
in the Miyagi Prefecture. Sendai City utilized eight temporary waste collection sites
for its citizens and three temporary storage sites: Gamou, Arahama and Ido. Their
processing capabilities were 90 t/day, 300 t/day and 90 t/day, respectively.
(Environmental Bureau 2016). In some areas, securing land for the temporary stor-
age site was a challenge. Much of the Tohoku region affected by the disaster is
comprised of coastal area, where the immediate need was temporary housing (World
Bank 2015). In its expansive waste site on the Sendai Plain, the debris was sorted
into six categories: concrete, vegetative/wood, white goods/appliances, metal, tires,
hazardous goods (MOE 2011; Hisada et al. 2015).

Figure 5.10 presents the layout for the Gamou site. Under a cooperative agree-
ment, non-affected prefectures assisted in the disposal of combustible and wood
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Reuse
Recycle

Debris Management Phase 2

(at disaster site/outside of affected area can be
considered if the damage is huge)

Fig. 5.5 Outline of the processes for separation and disposal of disaster waste (MOE 2014; Asari
etal. 2013)

waste. Recipient prefectures of Miyagi waste include: Aomori, Yamagata,
Fukushima, Ibaraki, Tochigi, Tokyo and Fukuoka (MOE 2013).

5.3.2 Debris Processing in Iwate Prefecture

The Iwate Prefecture utilized up to 400 temporary storage sites and the number of
treatment facilities included two temporary incinerators and 11 sorting and shred-
ding facilities (MOE 2013). By October 2012, the Iwate Prefecture had treated 25%
of their debris (MOE 2012). In order to speed up the process Iwate requested the
cooperation of non-affected prefectures including: Aomori, Akita, Tokyo, Shizuoka
and Osaka. This cooperation planned the treatment of approximately 627,000 tons
of debris which included: combustible and non-combustible debris, wood waste and
fishing equipment (MOE 2012, 2014). The cooperation projects were completed in
March 2013 and December 2013 for wood waste and combustible waste,
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Fig. 5.7 Debris Operation site in Ishinomaki, Miyagi (IRP 2013)
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Fig. 5.8 Temporary storage of damaged vehicles in Minami-Sanriku, Miyagi Prefecture (Photo by
T. Norton June 2011)

Fig. 5.9 Temporary storage of concrete rubble in Natori, Miyagi Prefecture (Photo by T. Norton
June 2011)
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Fig. 5.10 Map for the Gamou Temporary Carry-in sites within Sendai City (Environmental
Bureau 2016)

Fig. 5.11 Treatment facility for concrete debris in Yamada town, Iwate Prefecture (MOE 2012)

respectively. Concrete debris and tsunami deposits were recycled for reuse within
public works projects. By promoting the use of recycled materials and providing the
required properties for utilization, Iwate was able to improve its processing perfor-
mance. Figures 5.11 and 5.12 present examples of debris processing for the Iwate
Prefecture while Fig. 5.13 provides a site layout for the Heigawa treatment facility
in Mikayo City.
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Fig. 5.12 Debris sorting processing in Otsuchi district using a rotation sorting machine, Iwate
Prefecture (Iwate Pref. 2015)

Cleaning Center
(186t/day)

Secondary
Storage

Leachate Treatment
(125kt/day)

Fig. 5.13 Map for the Heigawa waste treatment in Miyako City (Miyako City 2016)
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5.4 Debris Recycling

At the time of a disaster, planners must determine the quantity of waste generated,
gather it in temporary storage sites, and select and arrange for appropriate disposal
or recycling options (MOE 2014). The potential to recycle or reuse the debris is
sometimes overlooked in order to clear affected areas quickly. Commonly, the
debris is dumped in overloaded landfills which can be costly, both economically and
environmentally (Esworthy et al. 2005; Murao 2014). However with large quanti-
ties, like that generated in Tohoku, it will be difficult to use a landfill for disposal,
therefore it is vital to recycle as much as possible (MOE 2014; MLIT 2013).

Japan has been influential in advancing the best practices for handling disaster
debris. The Japan Society of Material Cycles and Waste Management (JSMCWM)
suggest that recycling should be considered in the management of debris as it helps
to put resources to use in the recovery and reconstruction process. In its recommen-
dations concrete debris is recycled for rebuilding, wood scraps can substitute for
fossil fuels in power generation, scrap metal is recycled and tires are shredded to
crumbs and recycled or incinerated (Asari et al. 2013). The Debris Management
Guide published by FEMA includes similar recommendations. It suggests that the
recycling of waste could not only aid in the reconstruction efforts, but it has the
potential to speed up the recovery process (FEMA 2003, FEMA 2007, Srinivas and
Nakagawa 2008).

Eighty-five percent of the recycled concrete debris and nearly all of the tsunami
deposits are planned for use during the reconstruction, within public works projects
(MOE 2014). These projects include the restoration of coastal embankments and
levees, disaster prevention forests and national parks. The safety of the tsunami
sediments was confirmed with the Ministry of the Environment before being used to
build up land for public works (Environmental Bureau 2016). From July 2012, it is
being used in the national coastal disaster-prevention forest and coastal levee proj-
ects. They started in late fall 2012 with embankment restoration in Natori City and
national park restoration in Kesennuma city (MOE 2013). Table 5.1 presents the
public works projects planned for the affected prefectures.

New technologies were needed for the reuse of contaminated concrete rubble as
it would not meet the Japanese Industrial Standards (JIS) requirements for recycled
aggregate. Several entities, including construction companies, universities and local
government, collaborated on the development of these new technologies or recycle/
reuse procedures. The results include: wave dissipating blocks filled with concrete
debris, roller compacted road base made from concrete and tsunami sediment, soil
stabilizing material and molded blocks as base material for levee surge barrier
(Hisada et al. 2015). Recycled materials were utilized as resources for
reconstruction.
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Table 5.1 Major public works projects using materials recycled from debris and tsunami deposits

Recycled Amount (including

Project material planned use)
Miyagi prefecture | Coastal or river embankment Tsunami 103

restoration deposits

Concrete debris
Coastal disaster-prevention Tsunami 110
forest restoration deposits

Concrete debris
Agricultural field restoration Tsunami 15

deposits
Park construction Tsunami 262

deposits

Concrete debris
Fishing port projects Concrete 29

debris
Construction of temporary Tsunami 89
storage sites deposits

Concrete debris
Other projects Tsunami 114

deposits

Concrete debris

Iwate prefecture Coastal or river embankment Tsunami 30

restoration deposits

Concrete debris
Coastal disaster-prevention Tsunami 16
forest restoration deposits

Concrete debris
Agricultural field restoration Tsunami 64

deposits

Concrete debris
Park construction Tsunami 43

deposits

Concrete debris
Fishing port projects Concrete 17

debris
Construction of temporary Concrete 48
storage sites debris
Other projects Tsunami 77

deposits

Concrete debris

(continued)
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Table 5.1 (continued)

Recycled Amount (including
Project material planned use)
Fukushima Coastal or river embankment Concrete 9
prefecture restoration debris
Coastal disaster-prevention Concrete 9
forest restoration debris
Park construction Tsunami 14
deposits
Other projects Concrete 16
debris

MOE (2016)

Fig. 5.14 Urban Recovery Projects at a Glance (MLIT 2013)

5.4.1 Debris Use During Reconstruction

The Tohoku region, specifically the Miyagi, Iwate and Fukushima Prefectures, will
not return to the way it was before the disaster but instead will be a more hazard
resilient “New Tohoku”. Figure 5.14 provides a glance at the planned recovery and
types of reconstruction projects. The region will be rebuilt using innovative ideas
that also address challenges related to the aging population in rural and coastal com-
munities and the relocation of younger citizens to urban cities (Masuda 2013). The
New Tohoku supports accelerated construction projects for housing. Approximately
21,000 new housing is planned for new land developments that have be relocated
inland or to higher ground. Another 30,000 public housing is planned for the disaster-
affected areas (Reconstruction Design Council 2011). The New Tohoku also sup-
ports for tsunami protection against future events and the use of recycled debris
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Cross-section view i Defense against a tsunami of the largest scale
(conceptualimage) (T
b Defense against a tsunami that occurs once every few decades

! ——f_‘—_‘ . to once every hundred years or more

T Inland re EEERRRRLEL
Evacuation hills
Sendal p— L et
Tobu Road :Shiogama-Watari:
e ‘ Prefectural Road ;
T
Teizan canal

| Coastal embankment

Elevated road

Fig. 5.15 Cross-section view or coastal area reconstruction and basic concept for preventing tsu-
nami damage for the city of Sendai (Sendai City 2016)

Fig. 5.16 Ido Tsunami Evacuation Tower (Photo by T. Norton Aug. 2016)

during reconstruction. Figure 5.15 displays a cross-section view of the coastal
reconstruction model for the Sendai area, demonstrating the protection measures.
Residents are relocated to a safer distance from the coast, roadways are elevated,
taller seawalls are constructed and elevated evacuation shelters are erected.
Figure 5.16 presents a vertical evacuation tower, while Fig. 5.17 depicts a model of
the planned elevated roadway. The roadway surface will be elevated to 6 m above
ground level (Sendai City 2016). Similar measures are being executed throughout
the region. It should be noted that many of the elevated structures (i.e. roads and
evacuation hills) utilize recycled concrete and tsunami sediments as fill material.
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Fig. 5.17 Model of planned elevated road near Natori City (Photo by T. Norton Aug. 2016)

Fig. 5.18 Land preparation for a housing project in the Kesennuma area (Photo by T. Norton Sept.
2015)

At present both the Miyagi and Iwate Prefectures are undergoing reconstruction.
Management of the generated debris was completed in March 2014 (Hisada et al.
2015). As mentioned earlier, recycled debris is utilized in restoration, reconstruction
and redevelopment projects. In the Miyagi Prefecture, the rebuilding of housing
(public or private) began in 2014. Currently, land preparation for construction
projects related to private housing is more than 50% complete. Sixty-three percent
of disaster related public housing is also completed at this time (MLIT 2013).
Figure 5.18 shows site preparation, cleared of debris and elevation raising of a proj-
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Fig. 5.19 Construction billboard for Yuriage Town in Natori City (Photo by T. Norton Oct. 2015)

Fig. 5.20 Disaster waste storage piles for use in reconstruction projects (Photo by T. Norton Oct.
2015)

ect site in Kesennuma. Figure 5.19 presents a billboard on the planned construction
of Yuriage Town in Natori City. Residential structures will be constructed on higher
ground to protect against future tsunami hazards.

Many of the planned reconstruction projects required that the land be raised to an
elevation above the tsunami inundation height. Therefore, the recycled concrete
debris and tsunami deposits will play an important role in this process. Debris
materials are stockpiled until time for its use. Figures 5.20 and 5.21 show
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Fig. 5.21 Storage piles in Minamisanriku, Miyagi prefecture (Photo by T. Norton Oct. 2015)

Fig. 5.22 Seawall being constructed in Kesennuma area, height approximately 10 m (Photo by
T. Norton Aug. 2015)

debris storage piles. In addition, several restoration projects are underway to pro-
vide coastal protection. Figures 5.22 and 5.23 below presents the construction of a
coastal seawalls being constructed in Kesennuma and Kamaishi, respectively

Discussion of Challenges and Lessons Learned

Several challenges and lessons learned were observed by those dealing with the
disaster debris from the 2011 Great East Japan Earthquake and Tsunami. Below is
a summary of the key messages discussed with local government representatives
from Miyagi and Iwate Prefectures.
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Fig. 5.23 Seawall being constructed in Kamaishi City (Photo by T. Norton Aug. 2016)

5.5 Challenges

The overwhelming amount of debris and its mixed composition caused some chal-
lenges during the management process. Sendai City acknowledged that a debris
management plan was in place before 2011, however the existing plan did not cover
tsunami debris. Therefore it was necessary to update their management plan for
earthquakes to include considerations for the tsunami hazard (Environmental
Bureau 2016). In addition, many of the city offices had limited experience dealing
with the huge amounts of debris (Kamaishi City 2016). Having a comprehensive
debris management plan in place as well as scenario training for potential disaster
events may assist with this issue. Another challenge experienced while handling the
disaster debris was being able to separate out the tsunami sediments. As an example,
Kamaishi City (2016) reported using the crane shake method or hose on a conveyor
belt to complete this task.

5.6 Best Practices and Lessons Learned

Cross-cutting cooperation from all levels of government and with the construction
industry was found to be indispensable. From the stage of developing a disaster
waste management plan to frameworks, such as national, prefectural and municipal
government, building a framework for collaboration that would regularly review the
structure was also beneficial (Iwate Prefecture 2015). Waste processing plays a big
role in the beginning stages of the recovery process. For a large disaster like 03.11,
having land space available to efficiently carry-out the processing procedure was
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key. The secured land has generally been local government owned land or nationally
owned land, because of the trouble in securing land from private land owners.
Incinerators and landfills were used to dispose of debris that is not recycled. Waste
containing toxic material could not be landfilled as it has the potential to pollute the
environment (Santiago-Fandino and Kim 2015).

A basic stance on the treatment of the disaster waste was decided earlier on. A 3
year period was determine, with collection and transportation finishing by March
2012 and treatment being completed by March 2014. Priority was given to the area
of a tsunami flood zone (Environmental Bureau 2016). Japan’s disaster manage-
ment system addresses all phases of disaster prevention, mitigation and prepared-
ness, and emergency response, as well as recovery and rehabilitation. Revisions to
this plan were proposed following GEJE 2011 (World Bank 2014).

Sendai’s Disaster Waste Treatment system consisted of nine steps: (1) Removal
of debris found during search operations for missing persons; (2) Removal of
flooded household goods in Tsunami areas; (3) Removal of debris from operations
in the clearing of roads; (4) Removal of vehicles damaged by the Tsunami; (5)
Removal of debris from houses that were washed away by the Tsunami; (6) Removal
of waste from collapsed houses; (7) Removal of bulky household waste generated
by the earthquake; (8) The sorting out, crushing, and incineration of debris (waste);
(9) Removal of disaster waste from Agricultural lands (Environmental Bureau
2016). This procedure and best practices for its implementation were shared with
other affected cities (Sendai City 2016).

The use of recycled debris to raise the elevation of roadways and evacuation hills
or embankments has proven to be a positive way to deal with the overwhelming
amounts of generated disaster debris. Recycled debris enables enhanced prevention
measures to combat future tsunami damage, while reducing the demand on natural
resources or soil sediments. Well sorted, treated and compacted recycled concrete
and tsunami sediments provide a stable sub-base or fill for the elevated structures
(Sendai City 2016). The understanding of the stability for mixed uncompact debris
is still in its infancy and has not been proven. More research needs to be performed
in this area.

5.7 Conclusion

The 2011 Great East Japan Earthquake and Tsunami were extremely destructive to
the coastal townships, particularly the industrial fishing and farming communities.
Both the Miyagi and Iwate Prefectures had challenges to overcome while of man-
aging the debris. By following the lead of Sendai City, the affected Tohoku region
was able to meet the 2 year debris processing timeline imposed by the Japanese
government. A thorough sort of the debris reduced the amount of debris that needed
to be incinerated or disposed by landfill. A large amount of the concrete debris and
tsunami deposits were recycled for use during reconstruction. New technologies
were developed for the recycled debris waste and are being utilized for the
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public works projects. Lessons learned throughout the restoration and reconstruc-
tion of Tohoku are being used to propose revisions to the disaster management plan,
for future events.

Acknowledgements The present work was possible thanks to the kind support of a Fulbright
research scholar award, Council for International Exchange of Scholars (CIES) and the Japan--
U.S. Educational Commission (JUSEC). The author would like to acknowledge the invaluable
support of Dr. Murao and H. Sakaba of the IRIDeS International Strategy for Disaster Mitigation
Laboratory, A. Takahashi and Mr. Edo of Sendai City, Miyagi Prefecture, Mr. Nagasawa and
Y. Maekawa of Kamaishi City, Iwate Prefecture and the Environment Division, Miyako City, Iwate
Prefecture for data collection.

References

Adams V (2013) Markets of sorrow, labors of faith: New Orleans in the Wake of Katrina. Duke
University Press, Durham

Asari M et al (2013) Strategy for separation and treatment of disaster waste: a manual for earth-
quake and tsunami disaster waste management in Japan. J Mater Cycles Waste Manag 15:290—
299. doi:10.1007/s10163-013-0154-5

Chang S, Aldrich D, Eisner R, Johnson L, Norton T, Tierney K, Wachtendorf T, Brittingham R, Iuchi
K, Safaie S, Wilson J (2011) Great Eastern Japan earthquake and tsunami: societal dimensions,
EERI Reconnaissance Report 2011/08. Earthquake Engineering Research Institute, Oakland

Environmental Bureau (2016) Disaster waste from the Great East Japan Earthquake, City of Sendai,
APRU-IRIDeS Multi-Hazards Program Summer School, Tohoku University. PowerPoint, July
2016

Esworthy R, Schierow L, Copeland C, Luther L (2005) Cleanup after Hurricane Katrina: environ-
mental considerations. CRS Report for Congress, Order Code RL33115, October 2005

FEMA (2003) Disaster debris planning. RCRA National Meeting, EPA. August 2003

FEMA (2007) Debris management guide. FEMA-325

Haase L (2016) Personal communication

Hisada M, Kobayashi K, Horiguchi K, Takeda N, Nishimura M, Minagawa H (2015) Japanese action
for processing and recycling of the debris due to the Great East Japan Earthquake. ACF Magazine.
Jul 2015. http://www.acf-int.org/magazine/1st/04-02_pp35-40-T_JAP_Earthquake_R1.pdf

International Recovery Platform, IRP (2013) The great East Japan Earthquake 2011 case studies.
Recovery Status Report 06

Iwate Prefecture (2015) Record of the processing in the Iwate Prefecture of disaster waste gener-
ated by the Great East Japan Earthquake and Tsunami, ID No. N33328, April 2015

Kamaishi City (2016) Personal communication with Kamaishi City Hall, August 2016

Masuda (2013) Great East Japan earthquake and tsunami reconstruction planning research. IRIDeS
Quarterly, September 2013, p 9

Ministry of the Environment (2011) Good practice cases of disaster waste management after the
Tsunami in Japan. In Focus, June 2011 (Online: 10/7/2015)

Ministry of the Environment (2012) Progress on treatment of debris in coastal municipalities of the
three most affected prefectures by the Great East Japan Earthquake. December 2012

Ministry of the Environment (2013) Miyagi prefecture disaster waste treatment plan. Final version,
4/2013. (Japanese only)

Ministry of the Environment (2014) Progress on treatment of debris in coastal municipalities of the
three most affected prefectures by the Great East Japan Earthquake. February 2014

Ministry of the Environment (2016) Debris processing sites: http://garekikouiki-data.env.go.jp/

Miyagi Pref. Government (2016) Miyagi prefecture’s pestoration and reconstruction efforts,
Report No. 370480, Aug 2016


http://dx.doi.org/10.1007/s10163-013-0154-5
http://www.acf-int.org/magazine/1st/04-02_pp35-40-T_JAP_Earthquake_R1.pdf
http://garekikouiki-data.env.go.jp/

88 T.R. Norton

Miyako City (2016) Learning the practice of disaster waste management, Miyako City office,
Iwate Prefecture. Kanagawa Kiyoshiki Council Workshop, January 2016

MLIT (2013) Ministry of land, infrastructure, transport, and tourism. Retrieved from http://www.
mlit.go.jp/report/fukkou-index.html

Murao O (2014) Regional comparison of temporary housing construction processes after 2011 Great
East Japan Earthquake and Tsunami. Tohoku recovery: challenges, potentials and future, part of
the series disaster risk reduction, pp 37-50, September 8, 2014. 10.1007/978-4-431-55136-2_4

Reconstruction Design Council in Response to the Great East Japan Earthquake (2011) Towards
reconstruction: hope beyond the disaster. (Fukko eno teigen ~ Hisan no nakano kibo~). The
Cabinet Office of Japan, Tokyo

Royte E (2010) Rough burial: cleaning up Katrina’s toxic mess. On Earth, August 2010. Online:
http://archive.onearth.org/article/rough-burial

Santiago-Fandino V, Kim MH (2015) Tsunami and environmental pollution hazards: a note for
the restoration process, post-tsunami hazard. Adv Nat Technol Hazards Res 44:259-292.
doi:10.1007/978-3-319-10202-3_17

Sendai City (2016) Personal communication with representatives from Sendai City Office about
the reconstruction plans, August 2016

Srinivas H, Nakagawa Y (2008) Environmental implications for disaster preparedness: lessons
learnt from the Indian Ocean Tsunami. J Environ Manag 89:4—13

Stark C (2016) Joplin strong, Joplin proud: a story of recovery. The Joplin Globe. May 2016

UNEP (2012) Managing post-disaster debris: the Japan experience. http://www.unep.org/pdf/
UNEP_Japan_post-tsunami_debris.pdf

World Bank (2014) Learning from disasters: lessons from the Great East Japan earthquake.
International Bank for Reconstruction and Development, Washington, DC

World Bank (2015) Knowledge Note 4-4, cluster 4: recovery planning — debris management.
GFDRR access online October 2015


http://www.mlit.go.jp/report/fukkou-index.html
http://www.mlit.go.jp/report/fukkou-index.html
http://dx.doi.org/10.1007/978-4-431-55136-2_4
http://archive.onearth.org/article/rough-burial
http://dx.doi.org/10.1007/978-3-319-10202-3_17
http://www.unep.org/pdf/UNEP_Japan_post-tsunami_debris.pdf
http://www.unep.org/pdf/UNEP_Japan_post-tsunami_debris.pdf

Part I1
Societal and Community Recovery



Chapter 6

Revisiting Tohoku’s 5-Year Recovery:
Community Rebuilding Policies, Programs
and Implementation

Kanako Iuchi and Robert Olshansky

Abstract With time, details of the rebuilding efforts in the Tohoku region of Japan
are fading even though reconstruction is still underway. To document and analyze
rebuilding efforts, this chapter longitudinally reviews 5 years of Tohoku recovery
after the Great East Japan Earthquake (GEJE) with an emphasis on community
rebuilding strategies, programs and their implementation status. This chapter
focuses on two topics: first, the rationales for recovery planning and the coordinated
reconstruction approaches at national, prefectural, and local government levels; sec-
ond, the use of community rebuilding programs by local governments. Authors ini-
tiated Tohoku rebuilding research soon after the March 2011 disaster occurred, and
sets of analysis in this chapter are based on numerous formal interviews and unof-
ficial conversations held in the affected localities as well as with national and pre-
fectural government officials. Additionally, publicly available information and data
from the Reconstruction Agency were used to analyze the community rebuilding
programs. Revisiting Tohoku’s 5-year recovery shows that the national, prefectural,
and local governments have developed rebuilding concepts and ideas, established
institutions and programs to proceed with reconstruction, and made various imple-
mentation decisions to rebuild Tohoku stronger against future tsunamis. In particu-
lar, local governments have continuously been leading for the past 5 years to decide
land use policies and adopt programs for stronger and safer community reconstruc-
tion. Analysis indicates that the number of districts using community rebuilding
programs totals over 860, which explains why the Tohoku reconstruction itself is
such a great challenge. Even with this challenge, however, we also found that local
governments have extended their efforts to use community rebuilding programs in
ways that best suit each of their recovery needs.
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6.1 Introduction

With time, information and knowledge of the recovery efforts in the Tohoku region
of Japan following the 2011 Great East Japan Earthquake (GEJE) and tsunami are
fading, even though rebuilding itself is only partially complete. Furthermore, it is
difficult to see the larger policy picture in the midst of the minutia of implementa-
tion. Governmental officials administer rebuilding by means of everyday tasks con-
fined to narrow administrative silos, planners are either already disengaged or
minimally continuing to implement the plans they developed, and the affected pop-
ulation has normalized their life in temporary or resettled locations. This chapter
therefore provides a broad overview of the reconstruction progress to date, includ-
ing the rebuilding policies, programs, implementation, and current rebuilding sta-
tus, in order to identify continuing research needs as well as lessons for future
rebuilding after large-scale disasters.

The authors initiated study on Tohoku rebuilding soon after the March 11, 2011
disaster occurred. This chapter is based on information gathered from countless
field visits to Tohoku coastal areas, with the first one 3 months after the disaster
(EERI/ISSS 2011; Tuchi et al. 2013). Various conversations as well as interviews
and consultations with government officials, planners, academics and community
members are reflected in this recovery narrative. Publicly available documents and
data provide information regarding current reconstruction status. Due to the compli-
cations Fukushima Prefecture continues to face regarding the nuclear power plant
accident, this chapter emphasizes the efforts of Iwate and Miyagi Prefectures in
rebuilding from tsunami damage, but we also briefly summarize Fukushima’s cur-
rent land use status.

6.2 The GEJE and 5 Years Later

6.2.1 Triple Disasters and Impacts

Tohoku confronted a triple tragedy in the wake of the Great East Japan Earthquake
and tsunami (GEJE). The United States Geological Survey (USGS) records this M,,
9.0 earthquake as the world’s fourth largest since 1900; the Japan Meteorological
Agency (JMA) reports that the earthquake generated tsunami waves of more than
9.3 m, and Fukushima’s nuclear power plant failure has been rated as level 7 — the
maximum level — on the International Nuclear Event Scale (INES). Economic dam-
age was astronomical with an estimate of 25 trillion yen (approximately USD 250
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billion), making the GEJE the most expensive disaster ever in the country
(Reconstruction Agency 2016¢). Such negative impacts on Tohoku, already facing
population and economic decline, made the country react by aiming for a resilient
recovery, to be able to withstand any future tsunamis. The reconstruction and recov-
ery policies therefore primarily emphasized raising and protecting the land by
means of engineering solutions. In addition, the national government’s recovery
vision also underscored socio-economic enhancement (East Japan Earthquake
Recovery Framework Committee 2011).

6.2.2 Reconstruction Under National Leadership

Unlike other Japanese major disasters from the recent past including the Kobe
earthquake (1995) and Chuetsu earthquake (2004), the national government has
played an important role in recovery from the beginning. National emergency man-
agement in the tsunami affected areas and radiation affected areas have been distinct
from each other; the “emergency disaster control headquarters” was established to
provide support to the tsunami affected areas, whereas the “nuclear emergency
response headquarters” was created to handle radiation affected areas (Reconstruction
Agency 2016a). Almost a year after the earthquake, the emergency headquarters
transformed into the reconstruction agency under the “Act on establishment of the
Reconstruction Agency”, to speed up reconstruction processes by coordinating and
simplifying recovery administrative functions by different ministries and to oversee
overall reconstruction (Cabinet Office, Government of Japan 2011). This
Reconstruction Agency (RA) has been given a mandate to coordinate and support
local and regional governments on recovery over a term of 10 years. Of its 10-year
duration, the first 5 years of Fiscal Year (FY) 2011 to FY 2015 is named the “recov-
ery focused period” (fukko shuchu kikan), considered as a period emphasizing phys-
ical reconstruction. The latter 5 years of FY 2016 to FY2020 is then called the
“creative recovery period” (fukkou sousei kikan) that aims for additional growth and
development of the affected regions (Reconstruction Agency 2016a). The RA has
been given the responsibility to oversee reconstruction programs, including 40 pro-
grams for reconstruction projects completely financed by the national government.
This has been a unique funding system for reconstruction in Japan, as local govern-
ments have the power to select from these national programs according to their
needs.

The second phase of the 10-year recovery, the creative recovery period, has
begun in FY 2016. In this phase, the RA aims to complete construction of infra-
structure in communities devastated by the tsunami, and the recovery emphasis will
shift to Fukushima, especially in areas where the evacuation order was recently
lifted for areas affected by radiation. In the beginning of this creative recovery
period, the total amount of funding for both phases of reconstruction has been
revised upward to a total nearing 32 trillion yen, an increase of 3.2 trillion yen from
the 28.2 trillion yen initially allocated (Reconstruction Agency 2016a).
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6.2.3 Five Years of Reconstruction: Current Rebuilding Status

The RA assessed the national recovery efforts in the first 5 years as extraordinary,
encompassing both strong support from the national government and remarkable
reconstruction achievements by local governments. The national government
urgently secured more than 25 trillion yen at the initial stage for the recovery
focused phase, for which local governments are exempt from paying any costs
related to rehabilitation and rebuilding (Reconstruction Agency 2015b). The con-
cept of building back better was put up front; projects for relocating or rebuilding on
higher ground proceeded by means of flexible use of national programs
(Reconstruction Agency 2016a). Reconstruction progress has been good, with more
than 70% of local governments completing construction using reconstruction grants
by the end of FY2016. Additionally, critical public facilities and infrastructure
including hospitals, educational facilities, roads and seawalls are nearing comple-
tion (Reconstruction Agency 2015b).

Rebuilding of communities, however, still has a long way to go. As of July 2016,
150,000 — or approximately 44% — of the displaced population using temporary
housing assistance continue to live in a temporary status (Reconstruction Agency
2016b). Construction related to housing is still in process; only a little over 60%, or
19,000 units, of public housing planned for the disaster affected population is com-
pleted, and about 50%, or 9,000, of parcels for individual homes on higher ground
have been finalized (Reconstruction Agency 2016a). By the end of FY 2016, 86%
of public housing and 70% of land parcels are expected to be ready for allocation,
and by the end of FY 2018, housing related construction is expected to be finally
completed. The duration of this reconstruction, symbolized as structural recovery
and enhancement, is expected to be a total of 9 years minimum, and more years will
be required for livelihood recovery for communities.

6.3 Revisiting Rebuilding Rationales, Policies and Timeline

6.3.1 Recovery Rationales

Managing future tsunami risk was the central theme for Tohoku recovery. The idea
to protect inhabitable lands from level 1 (1) and level 2 (L2) tsunamis was intro-
duced soon after the tsunami by the national central disaster prevention council. An
L1 tsunami is defined as a “100-year event,” referring to past tsunamis that have
occurred once every several decades up to a hundred years, and a L2 tsunami is
defined as a low-probability “1,000-year event,” represented by the tsunami gener-
ated by the 3.11 earthquake (Central Disaster Prevention Council, Technical
Investigation Committee 2011). Land areas where people live and work are pro-
tected from L1 tsunamis by constructing levees and seawalls along the coast, and
from L2 tsunamis by moving residential areas to higher ground and promoting
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evacuation of low-lying commercial areas (Central Disaster Prevention Council,
Technical Investigation Committee 2011).

Although the strategy was developed at the national level, the prefectures, which
are responsible for coastline management, were in charge of calculating the required
levee heights to protect inland areas from a L1 tsunami. The calculation was carried
out for each bay, and then several inundation scenarios were simulated to serve as a
basis for land use plans to be developed by local governments (Iuchi et al. 2013). In
parallel, the national Ministry of Land, Infrastructure, Transport and Tourism
(MLIT) carried out a tsunami damage survey for 62 local governments and a recov-
ery pattern study for 43 local governments, which resulted in basic land use recom-
mendations using damage and landscape information for 32 coastal local
governments (Ministry of Land, Infrastructure, Transport and Tourism 2012b). As
this initial response to the unprecedented disaster demonstrates, rebuilding better in
Tohoku meant rebuilding safer and stronger to resist tsunamis.

Later in the first year, various legislative and administrative structures had begun
to take shape. In December 2011, key acts and laws were enacted, including the
“Basic Act on Reconstruction in Response to the Great East Japan Earthquake”
(Higashi Nihon daishinsai fukko kihon ho) (Bill on East Japan Earthquake Basic
Recovery Act 2011). It sets up basic recovery policies, including the roles of
national, prefectural and local governments, as well as roles for citizens, while iden-
tifying the critical responsibilities of the national government to secure funding as
well as to lead the recovery. The act also describes the way to proceed to implemen-
tation (Upper house of Japan 2011). With “the Act on Reconstruction Agency
Establishment” (Fukkocho secchi ho) (Act on Establishment of Reconstruction
Agency 2011), the Reconstruction Agency (RA) was established to administratively
support the Cabinet Office, by working across various national ministries and coor-
dinating the governments at prefectural and local levels for 10 years until March 31,
2021 (Upper house of Japan 2011). “The Law on Special Great East Japan
Earthquake Reconstruction Areas” (Higashi Nihon daishinsai fukko tokubetsu kuiki
seido) established in December 2011 and revised in 2014, also plays an important
role in guiding recovery actions; 222 affected local governments were designated as
“special affected areas” and were granted special administrative powers, including
land use, taxation, and funding support. To benefit from this arrangement, local
governments in the specially designated tsunami affected areas are required to
develop various plans, including recovery promotion plans (Fukko suishin keikaku),
reconstruction plans (Fukko seibi keikaku), and plans for reconstruction grant proj-
ects (Fukko kofukin jigyo keikaku) (Reconstruction Agency 2011). Developed plans
are then submitted to the RA for them to review and allocate funding in an appropri-
ate manner. This bottom-up system was innovative for nationally-funded rebuilding
projects in Japan; it was appropriate because the level of damage and roadmaps to
recovery varied among local governments.

The reconstruction grant project plan was the means by which local governments
proceeded with reconstruction. The RA provided a menu including 40 key programs
for reconstruction projects (Kikan jigyo) and sub-projects (Koka sokushin jigyo).
This list of programs originate from pre-existing programs managed by five relevant
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national ministries: (i) Ministry of Education, Culture, Sports, Science and
Technology (MEXT); (ii) Ministry of Health, Labor and Welfare (MHLW); (iii)
Ministry of Agriculture and Fisheries (MAFF); (iv) Ministry of Land, Infrastructure,
Transportation and Tourism (MLIT); and (v) Ministry of Environment (MOE).
Local governments in the specially designated tsunami affected areas were then
responsible for identifying a set of project programs that fit their reconstruction
needs. To simplify the project management process, local governments prepared
project plans aligned with their land use plans to submit to the RA, which coordi-
nated with the five ministries. National ministries then evaluated the proposed proj-
ects to decide how much to allocate in reconstruction grants. The process of plan
development and funding application continued until both sides agreed on the grant
amounts. As of July 2016, 15 tranches of this grant allocation process had been held
since June 2012 (Reconstruction Agency 2016d).

6.3.2 Process of Rebuilding by Local Governments

The Reconstruction basic act and national recovery vision specify local govern-
ments as having the primary responsibilities for recovery (Reconstruction Agency
2016a; Reconstruction Design Council 2011). Their responsibilities deepened in the
second year; for example, they prepared detailed plans of land use and calculated
the number of lots required for housing, thus articulating the projects needed to
implement recovery. To secure needed funding for infrastructure, coordination and
negotiation between the RA and prefectures also strengthened around this time.
Among the 40 key programs prepared by the RA, local governments emphasized
4 of them in particular — “community rebuilding programs” (or “programs related to
securing houses” literally translated from ‘sumai no kakuho ni kansuru jigyo’ used
in the RA’s documents) -to rebuild residential areas safely by relocating them or
elevating lands (Table 6.1). MLIT manages three of the four projects. The first is the
“collective relocation promoting program for disaster prevention” (Bosai shudan
iten sokushin jigyo: Boshu) for relocating communities to safer areas, often on hill-
sides, from areas likely to be inundated by L2 tsunamis according to the tsunami
simulation (Ministry of Land, Infrastructure, Transport and Tourism 2012a). This
program allows local governments and communities to select their preferred reloca-
tion areas in exchange for the original land, which would no longer be available for
residential use. It allows residential property owners to exchange their parcels in
high tsunami hazard areas for new parcels on higher ground, but it does not pay for
construction of new housing. This program has little flexibility, and former lands are
often planned to become industrial or commercial areas. The second program is the
“land readjustment program” (Tochi kukaku seiri jigyo: Kukakuseiri), adopted to
raise land levels in areas where simulations predict inundation with a L2 tsunami.
Conceptually, land parcels are reallocated to make a better use of space, by reshap-
ing irregular parcels. Unlike the collective relocation program, this program allows
mixed uses of residential, commercial, and industrial lands. However, land needs to
be raised to a level where safety will be secured (Ministry of Land, Infrastructure,
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Table 6.1 Description of community rebuilding programs in Tohoku recovery

Program (Japanese name)

Program description

Collective relocation
promoting program for
disaster prevention (Bosai
shudan iten sokushin jigyo:
Boshu)

Relocates communities to safer areas, often on hillsides, from
high tsunami hazard areas. Local governments and
communities can select their preferred relocation areas in
exchange for the original land, which would no longer be
available for residential use. Relocating households have to pay
for construction of new housing on new land. The Ministry of
Land, Infrastructure, Transportation and Tourism (MLIT)
manages this program

Land readjustment program
(Tochi kukaku seiri jigyo:
Kukakuseiri)

Raises land levels in high tsunami hazard areas. Land parcels
need to be raised to a secured level, and are reallocated to a
better use of mixed land use. Property owners are responsible
for building construction costs. MLIT manages this program

Public housing program for
disaster victims (Saigai koei
Jutaku: Koei jutaku)

Helps local governments construct public housing that provides
subsidized rental units for disaster victims who have difficulty
rebuilding houses on their own. MLIT manages this program

Program on strengthening
disaster risk management
functions for fishing
communities (Gyoshu
shuraku bosai kinoukyouka
Jjigyo: Gyoshu)

Holistically supports risk preventive rebuilding targeting
damaged fishing communities. It covers construction of basic
village infrastructure, including water and sewage systems,
facilities used for disaster mitigation including evacuation roads
and open spaces, and land reallocation for better preparation
against future disasters. The Ministry of Agriculture, Forestry,

and Fisheries (MAFF) manages this project

By K. Iuchi

Transport and Tourism 2012a). Similar to the collective relocation program, this
program provides land in safer locations, but it does not pay for building construc-
tion. The third program is the “public housing program for disaster victims” (Saigai
koei jutaku: Koei jutaku) providing subsidized rental public housing for disaster
victims who have difficulty rebuilding houses on their own. MAFF manages the last
of the four programs, the “program on strengthening disaster risk management
functions for fishing communities” (Gyoshu shuraku bosai kinoukyouka jigyo:
Gyoshu). This program targets damaged fishing communities and holistically sup-
ports risk preventive rebuilding. The program allows construction of basic village
infrastructure including water and sewage systems, facilities used for disaster miti-
gation including evacuation roads and open spaces, and land reallocation for better
preparation against future disasters (Reconstruction Agency 2015a).

As of March 2016, 67 local governments were using at least 1 of the 4 commu-
nity rebuilding programs, and 48 of them plan to finish ongoing projects by March
2018. Ten local governments, however, plan to finalize their tasks by March 2019,
and the remaining nine will complete their work by March 2020 or later
(Reconstruction Agency 2016d). For the first year of recovery, the concept of
rebuilding stronger against tsunami was created; in the second year, institutional
and organizational structures for plans and project implementation were consoli-
dated; and finally in the third year, programs for community rebuilding had begun
to visually take place (Tuchi et al. 2015). This third step of rebuilding has been
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requiring the most time, taking up to at least 8 years, until 2020 or beyond. Preparing
the 40 key programs for reconstruction projects was a straight forward solution to
proceed with rebuilding at once, but the actual rebuilding process has been much
more complicated due to the unique recovery paths for each local government.

6.4 Adopting Community Rebuilding Programs

The speed towards completion varies by local governments. The reconstruction
plans, strategies, and programs developed at the national level helped local govern-
ments to plan and initiate rebuilding processes. But local rebuilding policies and
processes varied among local governments, because of different damage patterns,
restrictions, and reconstruction philosophies. Initial actions for land use decisions in
Iwate, Miyagi, and Fukushima Prefectures, for instance, show differences among
them.

6.4.1 Land Use: Restrictions and Controls

A dichotomy of land use decisions for rebuilding by prefectures depends on whether
the devastation was caused by tsunami or radiation. Iwate Prefecture and Miyagi
Prefecture led in implementing land use policies for rebuilding from tsunami dam-
age. In Fukushima Prefecture, large areas were initially unavailable for rebuilding
due to radiation; contaminated soil was gradually removed to reduce radiation lev-
els. The zones for rebuilding and exclusion are finally being decided by the end of
FY2016, and reconstruction and redevelopment of designated areas will be empha-
sized in the latter half of the 10-year reconstruction time period (Reconstruction
Agency 2016a).

The three prefectures had different initial approaches to rebuilding. In Miyagi
Prefecture, a special administrative agency for building construction — an agency
responsible for land use and building control — restricted private reconstruction on
urban land in six local governments in April 2011 under Article 84 of the Building
Standards Law. Some of this urban land was subsequently designated as affected
urban areas for recovery promotion (hisai shigaichi fukko suishin chiiki) under the
“Act on special measures concerning reconstruction of urban areas damaged by
disaster” (hisai shigaichi fukko tokubetsu sochi ho) and which was targeted for con-
tinued building moratorium for an additional 2 years (Kahoku Newspaper 2011).

While Miyagi Prefecture imposed Article 84 to prevent sporadic redevelopment,
Iwate Prefecture adopted Article 39 of the Building Standards Law and chose not to
declare a moratorium (Tuchi et al. 2013). The decision to adopt Article 39 was
largely due to their geographic conditions; there is minimal urban land along coastal
areas, and a moratorium was less necessary. This is because it is easier to monitor
and influence development in rural areas without resorting to blanket regulations.
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Rather, people were inherently supportive of the idea of relocating, to be higher up
on hillsides. While Iwate Prefecture did not enforce a moratorium by regulation,
they asked local governments to encourage residents to voluntarily refrain from
rebuilding in the tsunami-inundated areas (Ubaura 2011).

The nuclear power plant accident forced certain areas of land in Fukushima
Prefecture to be restricted from living and rebuilding. The first batch of residential
evacuation was ordered in the evening of March 12th, targeting areas within a 20 km
radius from the Fukushima Daiichi (No. 1) nuclear power plant and a 10 km radius
from the Fukushima Daini (No. 2) nuclear power plant, where the latter areas fall
within the former areas ordered to evacuate. By the 15th, households within
20-30 km from the Fukushima Daiichi nuclear plant were ordered to stay inside
their residences (Fukushima Prefecture 2013). By April 22nd, the government
defined areas within the 20 km radius as a “high alert area” (keikai kuiki), and areas
within 20-30 km with high radiation levels, expected to reach 20 Sieverts/year,
were treated similarly to the “high alert area”. Residences were then ordered to
subsequently evacuate within a month. After 9 months, by late December 2011, the
national emergency response headquarters for the nuclear accident (genshiryoku
saigai taisaku honbu) published revised maps of three land use types with accom-
panying criteria to designate areas for evacuation orders (hinan shiji kuiki). These
were: (i) “areas preparing for lifting evacuation” (hinanshiji kaijyo junbi kuiki)
where radiation levels are confirmed to be less than 20 Sieverts/year, which allowed
people to visit and pass through the area; (ii) “areas restricted for living” (kyoju
seigen kuiki) where radiation levels may exceed 20 Sieverts/year, which required
restrictions on continued living to protect residents’ health; and (iii) “areas difficult
to return” (kikan konnan kuiki) where radiation levels may exceed 20 Sieverts/year
even after 5 years, and currently exceeding 50 Sieverts/year. Residence in this area
is strictly forbidden and visits are also controlled. This rule was enforced about a
year after the accident in April 2012 (Fukushima Prefecture 2013).

Evacuation orders initially affected 11 local governments located near the
Fukushima Daiichi Power Plant. The area with evacuation orders totaled 1,150 km?
with a population of 81,291 prior to March 11 (Cabinet Office, Government of
Japan 2013). With progress on removal of contaminated soil, evacuation orders in
some areas have been gradually relaxed after confirming the safety levels of radia-
tion. About 70% of the total area initially designated for evacuation is expected to
be inhabitable by the end of the sixth year. A total of 337 km? in seven local govern-
ments, however, continue to be permanently prohibited for living, and the three
towns of Futaba, Namie, and Ookuma have 96%, 80%, and 62% of their territories
falling into this category (Cabinet Office, Government of Japan 2013). The number
of evacuees continues to be high; approximately 46% of the total population prior
to the GEJE in 11 local governments continue to live in temporary housing situa-
tions, and about 30% of the original population of these local governments will be
permanently pushed outside their original communities (Cabinet Office, Government
of Japan 2013). Regardless of such complications faced in Fukushima, rebuilding
from tsunami damage is finally being planned for places where reconstruction has
been controlled due to radiation. These areas are receiving the full support of the
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RA by using the 40 programs for reconstruction projects, to be accelerated so as to
be completed along with other tsunami affected areas in Fukushima and other
affected prefectures.

6.4.2 Implementing Rebuilding: Programs Adopted
Jor Community Rebuilding

While devastation was unprecedented in Tohoku, reconstruction activities have also
been extraordinary for their scale and complexity. For this reason, it has been diffi-
cult to comprehend the overall picture of recovery progress. To address this issue,
the following sections assess the use of the “community rebuilding programs” by
the hardest-hit three prefectures, and also compare features of the collective reloca-
tion program, land readjustment program, and fishing community strengthening
program, jointly called programs for “land arrangement for neighborhood
reconstruction.”

The four community rebuilding programs have been applied in a few typical
ways. First, land readjustment programs, sometimes combined with the collective
relocation program, are used largely in downtown areas. These areas usually have
high population densities, and projects typically involve raising land or cutting
mountains. In total, six local governments in Iwate Prefecture, eight in Miyagi
Prefecture, and two in Fukushima Prefecture are proceeding with redevelopment in
this way. Second, collective relocation and fishing community strengthening pro-
grams are predominantly used in smaller coastal communities. These communities
have few households, and relocation sites are developed mostly by cutting moun-
tains to create level land at higher elevations. Nine and 7 local governments used the
fishing community strengthening program and collective relocation, respectively, in
Iwate Prefecture, 5 and 12 in Miyagi Prefecture, and 1 and 6 in Fukushima
Prefecture. Third, local governments applied the public housing program in two dif-
ferent ways. The first way was to build collective housing in multi-story buildings,
typically in more populated areas in the central parts of cities. The second way was
to build single-family detached housing, typically in less populated areas, such as
coastal towns and villages. This latter type of public housing can be found predomi-
nantly in sites that also used the collective relocation and fishing community
strengthening programs. Twelve local governments in Iwate Prefecture, 21 in
Miyagi Prefecture, and 25 in Fukushima Prefecture have used this fourth commu-
nity rebuilding programs, the public housing programs.

Data compiled uses March 2016 statistics from the “Work schedule on commu-
nity rebuilding” (Sumai no fukko kotei hyo) published by the national RA, dated
May 2016. There is a caveat for this analysis, however. Our unit of analysis is the
“district,” a literal translation of Chiku as reported by the RA, which technically
means a project area, consisting of a single contiguous land readjustment or collec-
tive relocation, or, sometimes, a contiguous combination of projects. A district is
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Table 6.2 Number of districts using community rebuilding programs

Districts with neighborhood reconstruction programs Public

(some include public housing) housing Total
Iwate 121 137 258
Miyagi 205 186 391
Fukushima 53 160 213
Total 379 483 862

By K. Iuchi; original raw data from the Reconstruction Agency
http://www.reconstruction.go.jp/topics/main-cat1/sub-cat1-12/20160519091258.html

defined by each municipality, often relying on their local use, thus its size is not
uniform — it could vary from a small neighborhood in a village with less than ten
households to a downtown area with more than a thousand households. District set-
ting and geographic formation also varies — their location could be urban or rural
with different population density in flat land as in the Sendai plain or along the Rias
coast in the Sanriku area.

6.4.3 Community Rebuilding Programs and Their Use

In total, 862 districts used community rebuilding programs in Iwate, Miyagi and
Fukushima Prefectures (Table 6.2). Of these districts, 44% (379 districts) adopted a
mix of programs related to land arrangement for neighborhood reconstruction, and
the other 46% (483 districts) used only the public housing program. Among the
three prefectures, Miyagi has the largest number of districts (391 districts) using
community rebuilding programs, and unlike the other two prefectures, slightly more
than half (205 districts, or 52%) used neighborhood reconstruction programs.

6.4.4 Neighborhood Reconstruction Programs

Among the 379 districts using the neighborhood reconstruction programs in the 3
prefectures, 350 districts or 92.3% are solely using one program per district
(Table 6.3). The rest of the 29 districts (or 7.7%) have approached rebuilding by
combining two programs in a district. Of the three prefectures, Miyagi Prefecture
has the largest number of districts, 205, using neighborhood reconstruction pro-
grams (54.1% of the three prefectures total), and only 11 districts (5.4%) used more
than one program per district. In contrast, in Iwate Prefecture 18 districts (14.9%)
used two neighborhood rebuilding programs.

Out of 350 districts solely using one program, the collective relocation program
was by far the most common, used by 84.3% (295 districts) of these districts
(Fig. 6.1). The collective relocation program is the most common for districts in all
three prefectures (Fig. 6.2).
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Fig. 6.1 Proportion of
neighborhood
reconstruction program for
single use. Created by K
Tuchi (Original raw data
from the Reconstruction
Agency (http://www.
reconstruction.go.jp/topics/
main-cat1/sub-
cat1-12/20160519091258.
html))
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Fig. 6.2 Distribution of neighborhood reconstruction program single use by prefecture. Created
by K. Iuchi (Original raw data from the Reconstruction Agency (http://www.reconstruction.go.jp/
topics/main-catl/sub-cat1-12/20160519091258.html))

Fig. 6.3 Combined use of
neighborhood
reconstruction programs by
number of districts.
Created by K. Iuchi
(Original raw data from the
Reconstruction Agency
(http://www.reconstruction.
g0.jp/topics/main-cat1/
sub-catl-12/
20160519091258.html))
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Among the 29 districts using two programs in neighborhood rebuilding, the
combination most frequently used in a district was land readjustment and collective
relocation programs. This accounted for 18 or 62.1% of the 29 multi-program dis-
tricts, followed by the combination of collective relocation and fishing community
programs and land readjustment and fishing community programs used by 27.6%
and 10.3% respectively (Fig. 6.3). These numbers show that collective relocation
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Fig. 6.4 Neighborhood reconstruction programs adopted for combined use. Created by K. Iuchi
(Original raw data from the Reconstruction Agency (http://www.reconstruction.go.jp/topics/main-
catl/sub-cat1-12/20160519091258.html))

programs were also used preferably even when combined with other programs.
Variations on adopted programs for combined use shows differences among the
three prefectures. While Iwate Prefecture had districts that used all three types of
combinations, Miyagi Prefecture only had a combination of land readjustment and
collective relocation, and Fukushima Prefecture had no districts that combined pro-
grams (Fig. 6.4). These differences may derive from several reasons, including: (i)
different geographical landscapes for reconstruction, (ii) knowledge and decisions
of leaders and officials in local governments, and (iii) types and procedures of initial
information shared on land arrangement for neighborhood reconstruction.
Fukushima Prefecture, however, is still in early rebuilding stages, and community
rebuilding projects are about to accelerate in areas where the evacuation orders have
recently been lifted.

This analysis of neighborhood reconstruction programs shows that the three pre-
fectures are proceeding with reconstruction by mainly adopting one program per
district, often favoring the collective relocation program. In some districts, two pro-
grams of neighborhood reconstruction are combined, but to a minimum degree.
Among the three prefectures, Iwate’s use of programs is the most varied.

6.4.4.1 Public Housing Programs

All households that lost homes from the GEJE are eligible to live in public housing.
The income cap to live in public housing was lifted with a special exemption for the
GEIJE recovery, although rents will reflect household income levels. As a result,
demand for public housing is high, especially in shrinking regions, where families
do not expect to continue to live in their hometown. Based on the data of community
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rebuilding programs used, about 56% of districts (483 out of 862 districts total,
Table 6.2) have solely used public housing programs. Meanwhile, among 379 dis-
tricts using any one of the neighborhood reconstruction programs, nearly half of
them (186 districts) also used public housing programs (Fig. 6.5). This makes a total
of 669 districts with public housing projects (Tables 6.4 and 6.5).

Among 186 districts with public housing programs adopted with other neighbor-
hood reconstruction programs, 158 of them (84.9%) are with just one other pro-
gram. Among the three prefectures, Miyagi Prefecture has by far the largest number
of districts combining public housing and neighborhood reconstruction programs
(124 districts). Building public housing in a site for collective relocation was their
favored approach, as an effort to keep former communities together regardless of
financial capacity among community members (Fig. 6.6).

Land readjustment: 379 districts

Public housing not | Public housing

included: 193 included: 186 Public housing only : 483 districts
districts districts

Total community rebuilding programs: 862 districts

Fig. 6.5 Conceptual diagram on breakdowns of community rebuilding programs (Created by
K. Tuchi)

Table 6.4 Districts using public housing program by type

Prefecture Public housing (exclusive) Public housing (inclusive) Total
Iwate 137 41 178
Miyagi 186 124 310
Fukushima 160 21 181
Total 483 186 669

By K. Tuchi; original data from the Reconstruction Agency
http://www.reconstruction.go.jp/topics/main-cat1/sub-cat1-12/20160519091258.html


http://www.reconstruction.go.jp/topics/main-cat1/sub-cat1-12/20160519091258.html

K. Iuchi and R. Olshansky

106

Uy 8ST16061S09 10T/ 1-11ed-qns/ [yes-urewr/sordoydl o5 -uononnsuosormmm//:dny
AKouoZy UONONISUOIIY Y} WOL) BIep [eUISLIO {Iyon] 3 Ag

981 8T 8 LI € 8ST LT (Y4 4! 1810,
| 14 0 0 0 0 | {4 I 81 C BuIysny g
ver 01 0 01 0 I I 101 C 13eAIN
84 81 8 L € €C S 01 8 Qrem[
[e10L, 2101 Juausnipear uonesoal Arunwwod 210 juounsnfpear uonedo[al Arunwwod EINIREIEIE |
-qng puey QATIOQ[0O puE Surysy pue -qng pue QATIOR[[0D) Surysty
pue uornesofal juounsnlpear juousnlpear
EINIRE] | (Ve pue] pue

swreidoxd om) ur sAISNOUT

werdoxd € ur QAISNOUY

armyoojaid Aq swei3oid 3urp[ingar pooyroqusiou pue Juisnoy dIqngd  §°9 J[qRL


http://www.reconstruction.go.jp/topics/main-cat1/sub-cat1-12/20160519091258.html

6 Revisiting Tohoku’s 5-Year Recovery: Community Rebuilding Policies, Programs... 107

120
100

80

60

40

20 -

; | . - um =
Fishing Collective Land Land Land Collective
community  relocation readjustment readjustment readjustment relocation &

& fishing & collective land

community relocation  readjustment

B |wate B Miyagi [JFukushima

Fig. 6.6 Number of districts that combine public housing with neighborhood reconstruction pro-
grams, by prefecture. Created by K. Iuchi (Original data from the Reconstruction Agency (http://
www.reconstruction.go.jp/topics/main-cat1/sub-cat1-12/20160519091258.html))

6.5 Discussion

6.5.1 On Program Use

Early in the rebuilding process, the national RA offered 40 programs for local gov-
ernments to use. Four community rebuilding programs, including land readjust-
ment, collective relocation, fishing community strengthening, and public housing
programs, have been highly preferred by local governments for their neighborhood
reconstruction projects. Data showed a total of 862 districts using these programs in
the three most affected prefectures.

One of the key findings on community rebuilding programs is that although the
Tohoku recovery has often been perceived as a top down process without any cre-
ativity, the data reveals that local governments used the four programs in different
ways in order to fit their goals for land use. For instance, districts often combined
different types of neighborhood reconstruction programs if that better suited their
reconstruction needs. In particular, public housing projects were often combined
with land readjustment, collective relocation, or fishing community projects, in
order to meet the varied needs of households in a community.

Analysis also suggested clear differences between the three affected prefectures
in the use of community rebuilding programs. In Iwate Prefecture, local govern-
ments have used the programs in the most flexible way, mixing fishing community
strengthening, collective relocation, and land readjustment programs among and
within districts. Although, of districts that used neighborhood reconstruction
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programs, by far the majority of districts in all three prefectures used community
relocation, Miyagi and Fukushima Prefectures more strongly emphasized its use
over that of the other programs. As for the use of public housing programs, local
governments in Miyagi Prefecture have especially favored locating such buildings
on collective relocation sites. This reveals their effort to keep pre-disaster commu-
nity members together regardless of individual financial status — whether residents
were able to reconstruct homes by themselves or need support from the
government.

6.5.2 On Redevelopment Progress and Community

While site development and housing construction are generally proceeding toward
the envisioned goals, various implementation issues have emerged, thereby extend-
ing reconstruction times and causing further hardships to dislocated homes and
businesses. Site redevelopment using the land readjustment program usually takes a
long time, and in Tohoku, the majority of these projects are not yet complete. Some
localities do not expect to finish development of land readjustment sites until spring
2019 (Reconstruction Agency 2016c¢). This extended reconstruction process creates
challenges, and the 5 years of reconstruction to date have already caused local busi-
nesses and residents to reestablish themselves elsewhere. Moving into the new sites
8 years after the disaster will be like starting anew.

For smaller relocation sites, whether by collective relocation program, fishing
community strengthening program, public housing program, or a combination of
these, the majority of developments — except some areas in Fukushima — expect to
finalize construction by early 2017 (Reconstruction Agency 2016c). Houses now
are being constructed in sites where lands are already allocated to residents, and
public housing is nearing completion. Some residents have already moved into their
new houses where construction is completed. Those who are still waiting continue
living in either deteriorating temporary houses that had been constructed more than
5 years ago, or in rented units supported by public assistance.

Other issues have emerged, as households and communities continue to evolve
and change over the long recovery time period. Although no published numbers are
available, many homeowners are no longer able to accept public assistance to
rebuild. Some have aged to an extent that they can no longer live on their own or
have passed away before resettlement locations have been prepared. For others,
financial circumstances have changed such that they can no longer afford to recon-
struct their home. Local governments are then faced with resolving the use of vacant
lots in the new reconstruction areas. For residents who have succeeded in resettling,
further challenges remain. These include: creating new neighborhood associations
with non-familiar members, merging into existing residents associations in new
relocation sites, or rearranging community organizations with a reduced number of
members in smaller communities. In the latter type of community, relocated resi-
dential areas are often isolated from urban services. In sum, those who have waited
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a long time are feeling left out and tired of waiting, while residents who have reset-
tled earlier are facing new challenges to adapt to new environments.

6.6 Conclusion

The GEJE has often been called a disaster beyond expectations. In many ways,
rebuilding from such devastation has also been an unprecedented effort. In the last
5 years, national, prefectural, and local governments have developed rebuilding
concepts and ideas, set institutions and programs to proceed with reconstruction,
and made various decisions for implementation to rebuild Tohoku stronger against
future tsunamis. In particular, the national government took the lead in developing
rebuilding concepts, securing funding, and establishing a national level reconstruc-
tion agency to administer rebuilding from the unprecedented devastation. Prefectural
governments oversaw the reconstruction of coastal infrastructure, among many
other rebuilding responsibilities.

Since the moment this earthquake and tsunami struck Tohoku, local governments
have always been in the lead. They were empowered to decide on future land use
and adopt programs that could reconstruct their community in a safe and strong
way. National support, through recovery principles and guidelines on community
recovery, have helped them decide on policies and proceed with recovery. Local
governments also conducted countless negotiations and coordination with national
and prefecture governments, as well as collaborated with numerous key actors in
reconstruction, such as NGOs, universities, the private sector, and most importantly,
their residents. Local governments also have managed details of community recon-
struction, including preparation of land parcels and allocation of housing units. To
gain support and understanding, local governments hosted countless meetings with
residents and stakeholders.

With time, details of the rebuilding efforts are likely to fade. This chapter there-
fore reviewed the governmental structure of the Tohoku recovery process, recovery
land use policies, and implementation of the community rebuilding programs. The
number of districts using community rebuilding programs totals more than 860,
which explain how the Tohoku reconstruction itself has been a challenge. Even with
this challenge, however, we also found that local governments have used commu-
nity rebuilding programs in ways that best suit each of their recovery needs.

Beyond physical recovery, the Tohoku recovery will continue to require further
effort regarding social and economic issues, primarily because all the rebuilt com-
munities will continue to face problems of aging, depopulation and isolation. Nor is
physical reconstruction complete, particularly in radiation-affected areas of
Fukushima Prefecture where rebuilding is just starting. Nevertheless, understanding
the impacts on communities to date from the rebuilding policies and programs con-
tinues to be important. This can provide lessons on improving approaches and pro-
grams for future rebuilding from large-scale disasters, and identifying additional
support needed by recovering communities.
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Chapter 7
Enhancing Community Resilience Through
Capacity Development After GEJE: The Case

of Sendaishi-chiiki Bousai Leaders (SBLs)
in Miyagi Prefecture

Aiko Sakurai and Takeshi Sato

Abstract The Sendaishi-chiiki Bousai Leader (SBL) Program was launched in
2012 as a capacity development initiative in Sendai City, Miyagi Prefecture (one of
the severely affected municipalities in the Tohoku region), in response to the 2011
Great East Japan Earthquake (GEJE). The Program emphasizes strengthening each
community’s disaster resilience by fostering locally based leaders to promote sus-
tainable disaster risk reduction activities within existing chonaikai (neighborhood
association) networks. Over its 4 years of implementation, 584 SBLs have been
certified. The SBL Program is designed to emphasize learning from the lessons of
the 2011 GEJE experience in Sendai City and conducting disaster management
activities based on the community’s local disaster risk. The SBL Program has helped
identify a new generation of individuals who can lead community disaster risk
reduction (DRR) activities. In the SBL Program, each community is placed in the
driver’s seat but is not left alone. After the training, the city government supports
certified SBLs by providing opportunities for follow-up and SBL exchanges. The
Sendai City experience indicates that developing the capacity of a community’s
DRR leaders in a post-disaster period can contribute to enhancing that community’s
disaster resilience for better community rebuilding.
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7.1 Introduction

The word “resilience” derives from the Latin word resalire, to spring back (Klein
et al. 2003; Manyena 2006). The concept of resilience has been discussed in various
academic fields, such as psychology, ecology, organization and management sci-
ence, group/team literature, and safety management. When applied to social enti-
ties, “resilience is the capacity of a social system (e.g., an organization, city, or
society) to proactively adapt to and recover from disturbances that are perceived
within the system to fall outside the range of normal and expected disturbance”
(Comfort et al. 2010). Disaster resilience is determined by “the degree to which the
social system is capable of organizing itself to increase this capacity for learning
from past disasters for better future protection and to improve risk reduction mea-
sures” (UNISDR 2005). Because the roots of both risk and resilience exist within
the social order itself, societies, communities, and organizations have the power to
reduce risk and become more resilient (Tierney 2014). According to these defini-
tions, increasing a community’s capacity can enhance its resilience; it is a long-term
process rather than an end or an outcome.

Prior to the introduction of the concept of resilience in Japan, self-help, coopera-
tive assistance, and public assistance, called the “three types of help for disaster risk
reduction (DRR),” had been a basic Japanese concept for understanding how to
prepare for and respond to a disaster. This three-help concept represents who should
be responsible for and capable of what kinds of disaster management activities
before, during, and after a disaster. These days the concept is taught in schools fol-
lowing children’s developmental stages and comprising steps from self-help to
cooperative help to public help. In daily life, each citizen is encouraged to imple-
ment self-help activities, such as attaching furniture to a wall and preparing a family
disaster preparedness plan at home, and to participate cooperatively in disaster man-
agement activities, such as taking part in a neighborhood association and commu-
nity disaster drills.

In the 2011 Great East Japan Earthquake (GEJE) and tsunami disaster, due to the
wide-scale catastrophe, municipal governments were severely affected and their
ability to help people was paralyzed. In this situation, community residents were
responsible for supporting one another to survive by evacuating from the tsunami-
affected area, operating evacuation shelters, and securing food and water.
Communities became first responders. Due to recognition of the limitations of pub-
lic help after this calamity, the importance of self-help and cooperative help in each
community has been reemphasized. Since much volunteer and international support
was extended to the Japanese people, “external help” has been recognized as impor-
tant in addition to the three-helps. According to the government’s national poll in
2013, the Japanese citizens also recognize the importance of striking a balance
among self-help, cooperative help, and public help for disaster resilience, rather
than solely depending on public help (Cabinet Office 2014b). Since the 2011 disas-
ter, accurate risk assessment by the government and experts, as well as interactive
risk communication among the government, experts, and community residents,
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has been reemphasized to understand local disaster risks and to take appropriate
action in times of emergency (Central Disaster Management Council 2011; Council
for Science and Technology 2014). Based on the 2011 disaster experience and the
lessons learned from it, how to effectively protect individual lives and practically
respond to catastrophic situations at the local level are key issues for enhancing
community resilience.

At the national level, the government revised the Disaster Countermeasures
Basic Act in 2013 and introduced a new “regional disaster management plan” call-
ing for residents to prepare their own plans and link them to that of the municipal
government. The basic concept is to promote local residents’ participation and sense
of ownership and to localize general knowledge and information on DRR in each
community. The government intends to strengthen bottom-up DRR efforts and
cooperative help in addition to self-help and public help to achieve a sustainable
community disaster management capacity (Cabinet Office 2014a).

What is an effective approach for the affected municipalities and communities to
enhance disaster resilience by rebuilding better from their disaster experiences? To
answer this question, this chapter introduces as a case study the Sendaishi-chiiki
Bousai Leader (SBL) Program launched in 2012 in Sendai City, one of the GEJE-
affected municipalities. The objective of this paper is to articulate the on-going
process for enhancing Sendai City’s disaster resilience by developing community
leaders’ capacities in the course of the disaster recovery process. The SBL Program
is a localized and unique program of Sendai City, and the recently initiated Program
should be further examined to assess its validly. Nevertheless, the approaches of the
affected municipalities in the post-disaster phase may be useful to the understand-
ing of the rest of the world about how to enhance communities’ disaster resilience.
This paper has been developed considering previous work on SBLs (Sato et al.
2010, 2015, and 2016), adding international perspectives obtained through discus-
sion at the CERT-SBL Workshop (2016) as well as interviews with certified SBLs
and a review of existing English literature on community disaster resilience.

7.2 SBL Program to Enhance the Community’s DRR
Capacity

7.2.1 Sendai City and the 2011 Great East Japan Earthquake
and Tsunami

Sendai City is the capital of Miyagi Prefecture and the largest city in the Tohoku
region, with a population of 1,084,530 individuals and 504,134 households as of
August 2016 — a 1.56% increase in the number of households from 2010 (Sendai
City 2016a). Sendai is located along the central Pacific coast of the Tohoku region
and at the center of Miyagi Prefecture. The Nagamachi-Rifu fault lies in a northeast
to southwest direction across the city, dividing the city into mountainous and hilly
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areas and highlands in the west and plain fields in the east. Its geographic features
vary from coastal to mountain areas and are especially diversified in the east to west
direction (Sendai City Disaster Management Council 2015). Miyagi Prefecture is
one of the more earthquake prone regions of Japan. In 2009, the Earthquake
Research Committee of the Japanese government projected the 70% probability of
an earthquake off the coast of Miyagi Prefecture with a magnitude of Mj = 7.5
within 10 years, with the average occurrence interval being about 37 years.

The GEJE on March 11, 2011, resulted in 904 deaths and 26 missing in Sendai
City as of January 2014. In total, 8,110 households were inundated by the tsunami
(Sendai City 2016b). Agricultural, industrial, lifeline, and transportation infrastruc-
tures were severely damaged, especially in the eastern coastal area of the city.
Tremors on both March 11 and April 7 caused liquefaction in coastal areas, land-
slides in hilly areas, and the collapse of developed lands in the western part of the
city (ibid). On March 13, 2011, 105,947 people, representing over 10% of the city’s
total population, were living as evacuees in 288 shelters throughout Sendai. Of the
288 shelters, 197 were originally designated as evacuation places at the city’s public
schools. Schools inspected and identified as safe for occupation were used as evacu-
ation shelters. The last shelters were closed on July 31, 2011 (ibid).

7.2.2 Development of Jishubo Organizations
and the Issues Faced

In Japan, cooperative help has been promoted through activities by community-
based disaster management organizations (CBDMOs) called Jishu-bousai-soshiki or
Jishubo. Since the 1995 Hanshin-Awaji earthquake, the government has urged the
national establishment of jishubo based on the neighborhood associations (chonai-
kai) or residents’ associations (jichikai) existing in each community. The 1995
revised Disaster Countermeasures Basic Act stipulated the municipal government’s
role in fostering community-based organizations. In the spirit of neighborhood coop-
eration, residents are expected to form volunteer disaster management organizations
aimed at contributing to disaster prevention activities. In Kobe City, Hyogo Prefecture,
one of the cities more affected by the 1995 earthquake, an original and unique
CBDMO has been established. Instead of a neighborhood association jishubo, it is a
BOKOMI (“Bousai Fukushi Komyunithi”), that is, a disaster prevention and welfare
community (Matsuoka et al. 2012). Until now, each elementary school district has
organized a BOKOMI, and 191 BOKOMI cover all households in Kobe City.
Chonaikai and jichikai are both volunteer-based community governance units in
Japan, and the local government agencies make full use of them to transmit infor-
mation and instructions to neighborhood residents (Bajek et al. 2008). Though
neighborhood associations in Japan have long histories and deep roots in their com-
munities, in the last 30 years their capacities have been weakened and they have
faced a crisis of disappearing due to the urbanization of communities, diversifica-
tion of people’s lifestyles, and aging of the population. Thus, although the number
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Federation of Chonaikai (neighborhood associations)in

Sendai City

[ I [ 1
Aoba Ward Miyagino Ward Wakabayashi Ward Taihaku Ward Izumi Ward
38 Unions 13 Unions 9 Unions 23 Unions 31 Unions
[ [ I [ [
474 Associations 207 Associations 171 Associations 263 Associations 208 Associations

Fig. 7.1 Structure of chonaikai in Sendai City (Source: adapted by authors from information by
Sendai City Federation of Chonaikai)

of jishubo to household ratio remains high, individuals are not necessarily moti-
vated to volunteer for DRR, and the chonaikai leader’s role rotates among its mem-
bers. Moreover, members have passive attitudes and lack a proactive approach to
promoting disaster preparedness in the community (Kuroda 1998). In this situation,
DRR activity is an additional burden imposed on these neighborhood associations
on top of their other daily activities, including neighborhood cleaning, garbage col-
lection, and recycling, as well as organizing community activities such as athletic
and cultural events.

In Sendai City, the ratio of chonaikai to the total number of households was
81.2% in 2015. There are 1,388 chonaikai units at the community level under 114
unions. Figure 7.1 shows the structure of the neighborhood associations by ward in
Sendai City.

Each neighborhood association in Sendai City is encouraged to organize its
Jjishubo at a unit level, and in some places, a group of chonaikai units organize one
Jjishubo as a union. In the city, the ratio of jishubo to the number of households was
97.5% in 2011 and increased to 98.9% in 2014 (Sendai City 2015). Compared with
the national average of 77.9% (Cabinet Office 2014b), Sendai City’s ratio has been
higher because the city has been promoting disaster preparedness in anticipation of
another catastrophe similar to the Miyagi offshore earthquake of 1978.

7.2.3 Jishubo’s Emergency Response to the 2011 GEJE
Disaster in Sendai

A survey conducted in fall 2011 among all 1,358 chonaikai chairpersons by the fire
department of Sendai City with Tohoku University revealed how the jishubo at each
neighborhood association functioned during the 2011 disaster. The response rate
was 86.2%, including 34 chonaikai that were adversely affected by the 2011 tsu-
nami. Eighty-two percent of chonaikai were activated to respond to the disaster by
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either the management team or the management team and local residents. The major
activities conducted by these jishubo were safety confirmation and information col-
lection. Almost half of the activated jishubo units operated evacuation shelters (Sato
etal. 2015). As previously mentioned, 288 evacuation shelters were opened through-
out the City of Sendai after the March 11 earthquake. Comparing the number of
shelters to the number of chonaikai organizations, one evacuation shelter was shared
among residents of multiple chonaikai. In this situation, how actually were the evac-
uation shelters operated and by whom?

Prior to the 2011 disaster, the evacuation shelters were supposed to be operated
by the municipal government officers through collaboration with evacuees, local
community members, and host organization staff. However, due to the wide-scale
disaster, the city government did not have enough officers dispatched to the shelters
at the time of the 2011 disaster. It was reported by the media that evacuation shelter
management was generally well organized through cooperative help among the
schools, evacuees, local residents, and community organizations. However, school
interviews conducted in 19 public schools in Sendai City revealed (despite the small
sample surveyed) that, in reality, school principals and teachers in many cases
served as evacuation shelters hosts and were required to take full responsibility for
shelter management in addition to their main role of protecting students’ safety and
providing educational services to the children covered by the collaboration. Out of
the 19 surveyed public schools, only one school had its evacuation shelter manage-
ment led by the neighborhood associations’ union in the school district (Japan
Association of Safety Education 2014).

7.3 SBL and the SBL Program

The term “Sendaishi-chiiki Bousai leader” is translated into English as ““a community
leader who promotes DRR activities in Sendai City.” Since Sendai City already has a
high ratio of jishubo among households, the SBL Program focuses on increasing the
DRR capacity of local community members by utilizing existing jishubo organiza-
tions through providing training, certifying them as SBL, and returning certified
SBLs to their jishubo to conduct locally contextualized DRR activities. The SBL
Program design has been articulated since 2010 after review of the existing DRR
training program in Japan and the Community Emergency Response Team (CERT)
program in the United States (Sato et al. 2016). It was finally launched in 2012 after
reflection on the actual disaster experiences of and lessons learned from the GEJE.

7.3.1 Profiles of SBLs

From 2012 to 2016, 584 people attended the training and were certified as SBLs
(Table 7.1). Among the participants, 439 people (75%) were recruited on the recom-
mendation of a chonaikai, and 145 participants (25%) applied to the Program by
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Table 7.1 Profiles of certified SBL members (2012-2016)

Participants ‘ Male ‘ Female

Total participants (n = 584)

Number (%) 440 (75%) 144 (25%)
Average age 66.8 years old 60.4 years old
Participants recommended by chonaikai (n = 439)

Number (%) 351 (80%) 88 (20%)
Average age 67.7 years old 61.3 years old
Self-applied participants (n = 145)

Number (%) 89 (61%) 56 (39%)
Average age 63.0 years old 59.0 years old

Source: Modified from Sato et al. (2016 -in Japanese)

themselves. Among the participants, 75% were male and 25% were female. The self-
applied participants comprised more females and younger people. Sendai City intends
to increase the number of SBLs to five at each neighborhood association union.

7.3.2 Role of the Sendai City Government

The need to foster the community-based DRR leaders (SBL) and their roles is artic-
ulated in Sendai City’s revised disaster management plan of 2015 (Sendai City
Disaster Management Council 2015). During a normal period, SBLs are expected to
develop a community disaster management plan based on local features and issues
in their respective communities and to implement effective disaster drills and other
disaster prevention activities. Additionally, SBLs are expected to become catalysts
for promoting DRR collaboration with other community organizations, such as
schools, medical clinics, and social welfare organizations. During an emergency
period, SBLs are expected to lead the evacuation of local residents and to initiate the
implementation of rescue and operate shelter management activities (ibid).

As the secretariat of the SBL Program, the Crisis Management Bureau of the
Sendai City government provides free training to its citizens. It also organizes a
series of information and experience exchanges as follow-up activities by certified
SBLs to raise citizen awareness and improve the SBL Program. Figure 7.2 shows an
example of the organizational structure of a jishubo incorporated into a chonaikai
and the positioning of an SBL.

7.4 SBL Training

Training is a core component of the SBL Program. As shown in Table 7.2, the train-
ing is designed as a practical two-day, participant-centered program. An original
training textbook was developed for the SBL Program by an examination
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Director
(Chairperson of Ch kal)
[
Deputy Director
(Vice-Chair of Ch ikai)
DRR Director
(DRR director/SBL)
[ [ [ 1 [ ]
Information & Fire distinguishing || Search & rescue | | Search & rescue Evacuation Water & food supply
communication division division 1 division 2 support division division
division (DRR deputy (Athletic (Welfare (PR manager) (Women's affairs
(General affairs manager) ) r ] manager)
manger) ’
member member
member member (Athletic (Welfare member (Women's affairs
{local residents) (DRR member) member) member) (PR member) member)

Fig. 7.2 Organizational structure of jishubo and example of an SBL in the structure (Source: Sato

et al. 2016 -in Japanese)

Table 7.2 SBL training curriculum

Chapter in Text/Form ‘ (min.) ‘ Contents

DAY 1

- 10 Opening

- 15 Self-introduction

Chapter 1 “Three helps on

DRR”

Lecture 15 1-1 Understanding a basic concept of self-help,
mutual-help and public-help

Lecture 10 1-2 Role of Sendai-City Bosai Leader

Lecture 15 1-3 Support by the Sendai City Government to enhance
the community-based disaster risk reduction activities

Lecture 10 1-4 Importance of collaboration among community-
based organizations

Chapter 3 “SKkills for daily disaster preparedness”
Practice 45 3-2 How to conduct fire extinction at early stage
Practice 50 3-3 How to conduct rescue activities

Chapter 2 “Understanding

local community’s features”

Lecture 30 2-1 Understanding local contexts of own community
neighborhood

Lecture 15 2-2 Preparation for a disaster prevention map

Lecture/Practice/Discussion 15 2-3 Assessing community's capacity on DRR
Chapter 3 “Skills for daily disaster preparedness”

Lecture 10 3-1 How to collect and convey information

Lecture 15 3-4 How to evacuate residents at a time of disaster

Lecture 15 3-5 How to evacuate from tsunami disaster

(continued)
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Table 7.2 (continued)

Chapter in Text/Form ‘ (min.) ‘ Contents
Chapter 4 “Activities to enhance DRR capacity at community”
Lecture 15 4-1 Preparing the community disaster management
plan
Lecture 15 4-2 Preparing action cards for the community disaster
management
Lecture and Practice 30 4-4 Disaster Imagination Game (DIG)
Lecture and Practice 40 4-5 Disaster prevention game: Crossroad game
Lecture 20 4-6 Introduction of other disaster prevention games
DAY 2
Chapter 3 “SKkills for daily disaster preparedness”
Lecture 50 3-6 How to conduct first-aid support
Practice 40 3-6 How to conduct first-aid support

Chapter 4 “Activities to enhance DRR capacity at community”
Lecture 30 4-3 Evacuation of vulnerable groups who require
support during disaster

Chapter 5 “Learning from the 2011 Great East Japan Earthquake and Tsunami
disaster”

- 20 5-1 Watching tsunami disaster video
Lecture 20 5-2 Listening from a story-teller about life at
evacuation shelter
Lecture 20 5-3 Learning from disaster experiences
Chapter 6 “Evacuation shelter management”
Lecture ‘ 60 6-1 How to operate an evacuation shelter
Chapter 7 “Summary”
Lecture and Discussion 20 7-1 Identifying DRR issues at your local community
Lecture and Discussion 20 7-2 Discussion on how to promote local residents’
participation
Discussion 25 7-3 Discussion on DRR activities that could be
conducted at your community
- 20 7-4 Self-assessment of understanding on the training
Lecture 40 7-5 Oath of commitment to leading the community’s
DRR activities

Source: Sato et al. (2015 -in Japanese)

committee on fostering community-based DRR leaders. Trainers come from differ-
ent units of the city government, such as the fire department, the Crisis Management
Bureau, the Welfare Bureau, and key players on DRR including hospitals, universi-
ties, and local nongovernmental organizations.

Based on the lessons learned from the GEJE, the training program includes lec-
tures on evacuation shelter operation and tsunami evacuation of vulnerable groups,
which reflects the latest DRR policy of the Sendai City government. The training
also includes a unit called “learning from the 2011 disaster.” One lesson learned
from the 2011 disaster is that disaster damage caused by hazards differs depending
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on local geographical and socioeconomic conditions. As previously mentioned,
Sendai City’s earthquake damage came from various causes, including the tsunami,
liquefaction, landslides, and the collapse of developed lands throughout the city.
Thus, the training program focuses on supporting local residents in understanding
their exposure and vulnerability to hazards in their local context, rather than provid-
ing general hazard information. In the program, participants learn how to find infor-
mation by using an old topographic map, a fault map, and a landslide hazard map
and are provided community files with information about demographic features,
community organizations, and community events hosted by each elementary school
district. The training program helps participants acquire practical knowledge and
skills to prepare their respective communities’ disaster management plans and to
implement disaster response drills and other DRR activities.

7.4.1 Assessment of the Community’s Disaster Management
Capacity

The training includes an exercise to assess a community’s disaster management
capacity. The sheet is based on a quantification method for evaluating the regional
safety factor, defined as the ratio of the emergency response potential ability (ERA)
to the earthquake disaster risk (EDR) of each chonaikai organization (Sato et al.
2010). The sheet lists 33 questions regarding a community’s emergency response
ability. A community’s ERA reflects a jishubo’s organizational potential ability to
respond promptly after a disaster, which could prevent damage expansion and
reduce secondary damage in the community. These 33 questions are categorized
under the four elements of knowledge, skills, resources, and organizations and are
divided into five levels according to the advancement of activities as presented in
Table 7.3. When the 33 questions are answered, a community’s disaster manage-
ment capacity can be scored a maximum of 100 points.

Table 7.3 Level of DRR disaster management capacity at a DRR organization

Level Description

Level 1 A DRR organization is established at a community and roles and responsibilities
are determined among the member.

Level 2 The DRR organization takes part in DRR activities/events organized by the
government

Level 3 The DRR organization assesses the community’s situation and identifies its local
issues on DRR

Level 4 The DRR organization progresses their activities

Level 5 The DRR organization develops a community disaster management plan proactively
and monitors and reviews the plan

Source: created by the authors from Sato et al. (2010 -in Japanese)
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Using the sheet for regular assessment of each community’s exposure to hazards
could help communities implement their activities in a plan—-do—check—action cycle.
This includes observing a community’s progress, understanding its weak and strong
points in disaster risk management, and identifying subsequent steps according to
the community’s hazard exposure. The assessment sheet provides a step-by-step
procedure to advance community-based DRR activities and could contribute to
enhancing communities’ disaster risk management capacities in a sustainable man-
ner. In addition to increasing each community’s emergency response ability, coun-
termeasures to secure safety in earthquakes, such as retrofitting building structures
and attaching furniture to avoid it overturning when shaken should be arranged in
each household.

7.4.2 SBLs Building Collaboration Between Community
and School

Certified SBLs conduct a series of DRR activities in their own chonaikai units. A
follow-up survey conducted by the SBL secretariat has found that the most popular
activity is DRR school drills. As of August 2016, 193 schools from elementary to
high school levels have been designated as official evacuation shelters in Sendai
City. The city’s revised local disaster management plan encourages establishing an
evacuation shelter management committee in each designated shelter and preparing
each community’s disaster management manual. As the bodies responsible for these
facilities, schools are expected to support the initial setup of the evacuation shelters
if a disaster occurs when the schools are open. For schools and educational authori-
ties, collaboration among their communities and other stakeholders is critical for
resuming classes as early as possible and minimizing negative impacts on educa-
tion, such as by reserving classrooms that should not be occupied by evacuees.
Since 2008, the Sendai City Board of Education has promoted collaboration among
schools, households, and communities to support educational activities by estab-
lishing “community headquarters to support schools.” In 2012, it also advocated
“disaster education in Sendai” (Sendai City Board of Education 2015) based on
collaboration among schools, parents, and local community members. Responding
to such educational sector initiatives, the Crisis Management Bureau of the Sendai
City government provides — with each school district’s permission — a list of SBLs
in each district. The SBLs have started to play a coordinating role in promoting col-
laboration between schools and communities for localized DRR activities.

The Nanzai chonaikai union undertakes one of the better practices of SBL col-
laboration with schools. In this union, local residents actively participate in com-
munity and school activities, such as summer festivals, athletic events, and
graduation ceremonies. Prior to the 2011 disaster, earthquake disaster drills had
been conducted in each chonaikai unit in Nanzai. Having operated three evacuation
shelters in its area and hosted 200 tsunami refugees from neighboring areas, the
Nanzai chonaikai union jointly organized an elementary school district drill in
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collaboration with 25 chonaikai units and an elementary school in 2012. The school
decided to conduct the drill on a Saturday (not a school day) as an official activity,
with 350 pupils’ participation. Since then, year by year the drill has been upgraded.
In 2015, a comprehensive DRR drill was expanded to the junior high school district
level, with three chonaikai unions, students, and teachers from three elementary
schools and one junior high school, the fire and the police departments, and city
government officers. Fourteen SBLs in the three chonaikai unions performed active
coordination roles.

Such a large-scale collaboration including students and schools in the Nanzai
district could not have been realized without the chairperson of the Nanzai chonai-
kai union. For example a devoted community leader who grew up in the chonaikai
and is a certified SBL and a retired high school principal understands the school
decision-making structure and annual scheduling of school activities and occupies
a leadership position in the community, he can be an honest broker to serve as a
bridge between the school and the community. This example indicates that, in addi-
tion to having institutional arrangements, the presence of a SBL who both under-
stands the school organizational culture and has face-to-face relationships in the
community can help develop effective collaboration between a chonaikai and area
schools.

7.5 Discussion and Conclusion

Sendai City launched the SBL Program in 2012, 1 year after the GEJE disaster.
Utilizing actual disaster experiences and the high ratio of jishubo organized at each
chonaikai, the SBL Program benefits from its focus on locality, practicality and
sustainability. First, the SBL Program provides a 2-day training comprising practi-
cal knowledge and skills to support SBLs in identifying local issues and priorities to
enhance community disaster resilience. Second, certified SBLs are required to actu-
ally implement locally contextualized disaster management activities in their
respective communities. Thus, the Program focuses mainly on training local resi-
dents who can utilize existing chonaikai networks. Third, the city government fully
supports the SBLs and the SBL Program by offering free training; certifying the
SBLs; providing opportunities for follow-up, information sharing, and awareness
raising; and monitoring the progress of the Program and improvements of it. In the
SBL Program, local residents and communities are placed in the driver’s seat of
DRR activities, but they are not left alone.

In the 4 years since the launch of the SBL Program, best practices are identified
at the community level. However, they exist primarily where active community par-
ticipation had already been practiced for many years prior to the 2011 disaster. A
challenge is leveraging certified SBLs to activate disaster management activities in
communities where chonaikai networks are relatively weak. Another challenge is
supporting a new generation who have not been active members of chonaikai and/
or jishubo organizations but are interested in DRR activities and in being certified
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as SBLs. This group tends to include more females and younger people than exist
among active community members, and it has potential to promote a generational
change from the existing senior-, male-dominant current leadership. To support the
new generation, community leadership must listen to them and let them play a role
in the existing organizational structure. Furthermore, certified SBLs should have
opportunities to advance their skills and knowledge from disaster response to disas-
ter risk reduction. There are many opportunities for SBLs to share their experiences
with other ward levels and at the citywide level. The city government also plans to
provide an advanced training course. With more certified SBLs and SBL networks,
further modification of the Program is required to be truly practical and sustainable.
Other municipalities and other countries that promote community-based DRR
activities could consider adopting these goals of practicality, locality, and
sustainability.

The Program’s ultimate goal is to strengthen the community’s DRR capacity.
From this perspective, it is still at an initial stage. Therefore, more experiences are
required to determine the Program’s validity and effectiveness in terms of its actual
impact on reducing disaster risks in communities. The following quotation repre-
sents the major stakeholders’ consensus on disaster education and community pre-
paredness in Japan:

The capacity of a society to accommodate itself of and recover from the effects of a natural
disaster depends on how much each individual was able to learn from the past experience
and knowledge passed down from our ancestors, and how much they were able to prepare
for disaster in daily life through partnerships among households, schools, and the commu-
nity. The goal of disaster education is to increase the capacities according to each indi-
vidual’s level. (International Forum for Promoting Education on Disaster Resilience 2015)

As has been shown, communities’ disaster resilience can be realized through a
combination of self-help, cooperative help and public help. Disaster researchers and
practitioners in Japan have been making efforts to convert the spirit of cooperative
help to practical actions for effective disaster risk management. The 2011 disaster
accelerated efforts to create more direct links to reduce the risks of disaster in each
community thereby enhance each community’s disaster resilience since the events
occurred.

Acknowledgment This work was supported by the Grant-in-Aid for Scientific Research on
Innovative Areas (No. 2651008) from Japan’s Ministry of Education, Culture, Sports, Science and
Technology.

References

Bajek R, Matsuda Y, Okada N (2008) Japan’s Jishu-Bousai-soshiki community activities: analysis
of its role in participatory community disaster risk management. Nat Hazards 44:281-292
Cabinet Office (2014a) Community disaster management plan guidelines. Government of Japan

(In Japanese) http://wwwbousaigojp/kyoiku/pdf/guidlinepdf. Accessed Aug 2016
Cabinet Office (2014b) White paper on disaster management (In Japanese)


http://wwwbousaigojp/kyoiku/pdf/guidlinepdf

126 A. Sakurai and T. Sato

Central Disaster Management Council (2011) Summary of tsunami hazard map (Tsunami hazard
map ni tsuite) (In Japanese). 9th meeting of experts’ research council on countermeasures based
on lessons of Tohoku region off Pacific earthquake and tsunami, Government of Japan. http://
www.bousai.go.jp/kaigirep/chousakai/tohokukyokun/9/pdf/3.pdf. Accessed on Aug 2016

CERT-SBL Workshop (2016) International Research Center of Disaster Science (IRIDeS), April
21; 2016. Tohoku University, Sendai

Comfort L, Boin A, Demchak C (2010) Designing resilience: preparing for extreme events.
University of Pittsburgh Press, Pittsburgh

International Forum for Promoting Education on Disaster Resilience (2015) Sendai declaration
for developing a resilient community and improving disaster education and regional disas-
ter preparedness. In Proceedings of International Forum for Promoting Education on Disaster
Resilience, held at Tohoku University, Sendai Japan on March 14, 2015, 68. http://drredu-
collabo.sakura.ne.jp/cms/wp-content/uploads/20151101-3_en.pdf. Accessed on Aug 2016

Japan Association of Safety Education (2014) Higashinihon-daishinsai niokeru gakkotou no higai
to taiou nikansuru hiaringu chosa kirokushu (Records of hearing research on damage and
response at school at a time of the Great East Japan Earthquake and Tsunami disaster) version
4. (In Japanese)

Klein R, Nicholas K, Thomalla F (2003) Resilience to natural hazards: how useful is this concept?
Environ Hazards 5(1-2):35-45

Kuroda H (1998) The history and possibilities of “voluntary disaster prevention organizations in
neighborhood”. J Soc Saf Sci 8:252-257. (In Japanese)

Manyena AB (2006) The concept of resilience revisited. Disasters 30(4):434—450

Matsuoka Y, Joerin J, Shaw R, Takeuchi Y (2012) Partnership between city government and
community-based disaster prevention organizations in Kobe, Japan. In: Shaw R (ed)
Community-based disaster risk reduction. Emerald, London, pp 151-184

Sato T, Masuda S, Murayama Y, Shibayama A, Motosaka M, Mano A (2010) Proposal of regional
safety factors for balance in risk-response ability of local voluntary disaster prevention organi-
zations and their application to Sendai City, Japan. J Nat Dis Sci 32(1):23-38

Sato T, Masuda S, Shibayama A (2015) Development of training program for disaster prevention
promoters in Sendai City. J JAEE 15(7):474-484. (In Japanese)

Sato T, Sakurai A, Oda T, Murayama Y (2016) Comparison of community-based activities for
disaster risk reduction in Japan and United States- case study of Community Emergency
Response Team (CERT) and Sendaishi chiiki Bousai Leader (SBL), J Soc Saf Sci 29. (In
Japanese)

Sendai City (2016a) Reconstruction of Sendai. http://www.city.sendai.jp/shinsai/report/recon-
structionJ0309.pdf. Accessed Aug 2016

Sendai City (2016b) Estimated population and population movement, http://www.city.sendai.jp/
chosatoke/shise/toke/jinko/suike.html. Accessed Aug 2016

Sendai City (2016c) Damages caused by the 2011 Great East Japan Earthquake disaster https://
www.city.sendai.jp/okyutaisaku/shise/daishinsai/higai.html. Accessed Aug 2016

Sendai City Board of Education (2015) Remodeled disaster education in Sendai. In: Proceedings of
International forum for promoting education on disaster resilience, held at Tohoku University,
Sendai Japan on Mar 14, 2015, 26

Sendai City Disaster Management Council (2015) Sendai City local disaster management plan.
Sendai City Government. (In Japanese only) http://www.city.sendai.jp/kurashi/Bousai/kei-
kaku/__icsFiles/afieldfile/2016/07/27/H28Kyoutsuu.pdf. Accessed on Aug 2016

Sendai City Crisis Management Bureau (2016) Fostering Sendaishi-chiiki Bousai Leader in last
four years and future perspectives. Presentation slides at a “CERT-SBL workshop” held on
April 21, 2016, held at International Research Center of Disaster Science (IRIDeS), Tohoku
University, Sendai, Japan. (In Japanese)

Tierney K (2014) The social roots of risk: producing disaster, promoting resilience. Stanford
Business Books, Stanford

United Nations International Strategy for Disaster Risk Reduction (2005) Hyogo Framework for
2005-2015: Building the Resilience of Nations and Communities to Disasters


http://www.bousai.go.jp/kaigirep/chousakai/tohokukyokun/9/pdf/3.pdf
http://www.bousai.go.jp/kaigirep/chousakai/tohokukyokun/9/pdf/3.pdf
http://drredu-collabo.sakura.ne.jp/cms/wp-content/uploads/20151101-3_en.pdf
http://drredu-collabo.sakura.ne.jp/cms/wp-content/uploads/20151101-3_en.pdf
https://www.city.sendai.jp/okyutaisaku/shise/daishinsai/higai.html
https://www.city.sendai.jp/okyutaisaku/shise/daishinsai/higai.html

Chapter 8
Community Design in the Recovery Following
the March 2011 Earthquake and Tsunami

Hideki Koizumi and Mariko Tsuji

Abstract At the beginning of this chapter, the authors illustrate the framework for
discussing community issues and arguments over the situation of communities in
recovery following the Great East Japan Earthquake. During the process of recovery
from the earthquake, the functions of mutual support and assistance were main-
tained in units based on the pre-disaster territorial communities through the stage
when people were moved into evacuation shelters. But when people were relocated
into temporary housing, the functions collapsed in many cases. Then, it could be
said that community-design practice for people affected by the disaster had become
one of most important issues, and the authors outline recent efforts in community
design taken by national, prefectural, and local municipal governments, and private
entities such as NPOs. The support systems for community design and community
development formed gradually beginning in 2012 in multiple layers of government.
After that, the authors describe a case in community-design practice performed in
the city of Kamaishi as one of most successful and innovative cases of community-
design practices in the recovery following the Great East Japan Earthquake. As the
conclusion, the authors indicate the importance of ensuring the continuity of com-
munity development and an elaborate strategy for ensuring that continuity; then
they explain the necessity of creating community- design practices based on col-
laborative multi-actor partnerships in the process of recovery following the Great
East Japan Earthquake. These practices could be useful models not only for com-
munity design in a recovery following a future disaster, but also for community
design in any urban area an aging population and falling birthrates.
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8.1 Introduction: Framework for Discussing Community
Design in the Recovery from the March 2011 Earthquake
and Tsunami

To better understand the situation and for the sake of the analysis, it is necessary to
outline the framework for discussing community design! in the context of recovery
and reconstruction following the March 11 evens. There are, at the very least, four
main issues in community design:

e Sustaining and regenerating territorial communities such as neighborhood
associations;

e Formation of communities of interest that address challenges in the disaster-
stricken area;

e Mutual collaboration between them and partnership and cooperation with public
administration and private enterprises; and

* Construction of systems and mechanisms for achieving progress in the foregoing
issues.

Moreover, community design in the context of recovery and reconstruction fol-
lowing the March 11 earthquake and tsunami must be discussed with consideration
for the specific characteristics of this disaster, which include the following: (1) The
damage occurred over an extensive area (500 km?); (2) Urban areas and villages
along most of the coastal region suffered the catastrophic damage when the tsunami
struck; (3) The aging of the population and falling birthrates were already a more
acute problem in most of the disaster-stricken areas than elsewhere in Japan; and, to
make matters even worse, (4) There is the complicating factor of a nuclear disaster
(Fukushima).

This paper discusses reconstruction in a disaster-stricken area in the southern
part of Iwate Prefecture, with particular reference to the above-mentioned points (2)
and (3).

8.2 Reconstruction and the Sustenance and Regeneration
of Communities

Looking at the current state of the (non-) sustenance and regeneration of communi-
ties in the actual reconstruction process as a first step for the analysis.

'In this article, the authors defined community design as making the built and social environment
of a community better, almost the same as the Japanese term ‘machizukuri’. The authors selec-
tively use these two terms, community design and machizukuri, according to the context of the
description content.
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8.2.1 The Derailing and Collapse of Efforts to Sustain
and Regenerate Territorial Communities When People
Moved into Temporary Housing

From the March 11 events to a few months afterwards, mutual support and assistance
frameworks were maintained in units based on the pre-disaster territorial communi-
ties (neighborhood association, administrative district, hamlet, etc.), through to the
stage when people moved into evacuation shelters (the emergency-response stage).
However, once people relocated to temporary housing, those frameworks collapsed
in many cases, with the exception of a few small settlements and some municipali-
ties, such as Miyako City.

In a small fishing village, it is easy to perceive the territory of the community and
for those affected by the disaster to see each other face-to-face, so relocation into
temporary housing near the existing settlement was prioritized from the time when
temporary housing was being built. In contrast, where there was blanket destruction
of the urban area, it was not possible to devise ways to ensure that people were
moved into temporary housing complexes in units of the former neighborhoods or
placed in the same or adjacent complexes alongside their former neighbors.

Since this disaster caused particularly extensive damage along the Sanriku region
characterized by precipitous terrain, it was difficult to secure land for development,
which in turn made it hard to make plans at an early stage for building the temporary
housing required. Design and construction of each temporary housing complex
began as soon as the requisite land was secured, with efforts to secure land, arrange
contractors, and undertake construction work proceeding in parallel. At time that
the first temporary housing complexes were completed, local governments were
unable to inform disaster-stricken local citizens when they would be able to live in
which complexes. Under these circumstances, fairness made it difficult to adopt a
stance of prioritizing residents from a particular district or neighborhood, so the
tenants for each complex were chosen by means of a lottery, in many cases.

Moreover, when temporary housing was first provided, quantity of supply had to
be the priority, but, as needs were not met, the quality of the housing and the built
environment of housing complexes on which it stood ended up being poor. One
issue was also the adoption of a layout plan for the temporary complexes in which
all units were arranged in parallel, facing south, so residents had few opportunities
to stand and interact with each other, which hindered the formation of a sense of
community. In addition, in many cases, only temporary housing was built, without
coordinating its construction with efforts to build temporary shops or offices. As a
result, while there were few problems in places where the temporary housing was in
or near existing downtown areas, daily life in temporary housing was very difficult
in locations where the housing was isolated from the existing downtown area or in
municipalities where the downtown area and residential districts had virtually van-
ished as a result of the tsunami.
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8.2.2 Difficulties in Regeneration of Territorial Communities
in Disaster-Stricken Urban Areas

As described above, where there was blanket destruction of the urban area, most of
the residents were assigned temporary housing by lottery without any consideration
of their former territorial communities (neighborhood association, administrative
district, hamlet, etc.), which in turn made a community-based approach to the
reconstruction projects that followed extremely difficult.

Since residents have been dispersed across different temporary housing facili-
ties, people are, in many cases, unable to find out where their former neighbors
currently live, making it nearly impossible for them to spontaneously get together
with other members of their former neighborhood. Even if the local government did
attempt to arrange such gatherings, many of the victims had lost their vehicles in the
disaster, so were unable to travel independently.

Furthermore, in the reconstruction projects that followed, each zone of an urban
area that had suffered blanket destruction was, in many cases, designated as a single
land-readjustment project unit, without any consideration to the size or scale of the
area, nor to the fact that the area covered by each project unit had formerly con-
tained many territorial communities (e.g., neighborhood associations). This kind of
approach to the designation of a land-readjustment project was probably due to the
desire of the project organizers to secure a large project area, because a larger area
offered greater flexibility in the replotting design. Due in part to this approach to
designation, examples of a finely tuned community-based consensus-building pro-
cess have been few and far between.?

In addition, since some of the flooded areas had been designated as disaster-
hazard areas, meaning that the land could no longer be used for residential purposes,
residents of such areas had no choice but to relocate to higher ground (this also
made the relocation of pre-disaster territorial communities difficult). In many cases,
parts of the original territorial communities were excised to facilitate the move to
higher ground. Furthermore, in the cases of urban areas with blanket destruction,
the decision on where to relocate was left up to each victim or household affected
by the disaster; since systematic mass relocation of an entire neighborhood associa-
tion was judged difficult due to the large number of relocating residents and the
difficulty of securing the lands suitable for large-scale developments.

2 According to the interview carried out in September 2011 by the author with the municipal offi-
cials in the disaster-stricken municipalities in the southern part of Iwate Prefecture, it was learned
that: “Rather than carrying out a carefully crafted decision making in regard to planning with
professionals, we were faced with the great number of contracting works we have never experi-
enced, and we were overloaded with the work that we needed a few dozen staff just to take care of
them.” On the other hand, residents expressed their hope to have experts with them to carefully
review the situation and their disappointment in the municipality’s way of doing things. The issue
then was this great gap between the municipal government and the hopes of the residents.
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8.2.3 Creation of New Communities as Actors in Problem
Solving

8.2.3.1 Situation and Issues Noted as of September 2011

As of September 2011, 6 months after the disaster, new communities were sprouting
and launching new activities. The following was the situation at the time*:

(a) The birth of various community organizations, such as temporary housing-complex
neighborhood associations, temporary shopping streets, machizukuri (tfown/com-
munity development) companies, and community-based nonprofit organizations:

Around this time, in disaster-stricken areas, neighborhood associations were
starting to be established in temporary housing complexes. At the same time,
construction of temporary shops funded by the Organization for Small &
Medium Enterprises and Regional Innovation was finally getting underway.
In areas where shops were being constructed at a rapid pace, a new type of
shopkeepers’ association (different from those in existence before the disas-
ter) were being formed by shop owners determined to reopen their shops as
quickly as possible after the disaster. Furthermore, in areas such as
Rikuzentakata City and Otsuchi Town, new organizations, such as nonprofits
pursuing community regeneration, machizukuri companies born out of exist-
ing businesses, and similar bodies, were beginning to be formed.

(b) Establishment of collaborative mechanisms among NGOs and NPOs at the pre-
fectural level:

One of the key characteristics of this disaster recovery process is the active role
NPOs and NGOs are playing in recovery and reconstruction (in addition to
continuous support offered by municipalities outside of disaster-stricken
areas). Collaborative Reconstruction Centers—whose roles and issues do need
to be discussed here in detail—were established at the prefectural level soon
after the disaster. With the support of the relevant prefectural center, NGOs and
NPOs working in each prefecture came together to study issues common to
disaster-hit municipalities and are now engaging in the necessary activities. In
Iwate Prefecture, for example, Tono No Magokoro Net (http://tonomagokoro.
net) and other NPOs founded in the wake of the disaster were quick to provide
logistic support, such as distributing goods and dispatching volunteers imme-
diately after the disaster; 6 months down the line, they had begun to shift the
core focus of their activities to support for community formation.

(¢) Issues noted as of September 2011:

While neighborhood associations were starting to form at some temporary
housing facilities, they were not necessarily running smoothly. In order to

3Some revision has been done based on Koizumi (2012a, b).
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clearly understand the needs and suggestions of disaster victims, it has been
essential for residents to communicate and share their interests and problems
with each other. However, given that, in some cases, residents were not
entrusted with the management and operation of the meeting room at the
temporary housing facility or had no acquaintances or friends at the same
facility, it was felt that the principal need was to support the place of meeting
where people could talk to each other about these matters.

Supplies needed for activities had been lost in the disaster, places that could be
used for activities were difficult to find, and know-how and start-up funds were
lacking. All of this meant that an array of supports was in fact necessary to bring the
ideas of residents to fruition—even when they did demonstrate the willingness to
take the initiative—and to enable temporary shops and machizukuri companies to
undertake the activities, businesses, and services that they wanted to provide.

It was becoming apparent that it was difficult for prefectural-level organizations
and logistic-support ones alone to address rapidly changing needs and circum-
stances on the ground.

8.2.3.2 Situation and Issues Noted as of November 2014

The situation as of November 2014 (3 years after the events) was as follows*:

(d) Current state of the various activity groups based in disaster-hit
municipalities:

Each temporary housing-complex neighborhood association faced different
issues: while some were successfully developing independent activities, oth-
ers were virtually moribund or, in some cases, actually had stopped operat-
ing. These differences seemed to arise from various different factors, such as
the organizational structure of the neighborhood association, the original
hometown of the residents (whether many of them came from the same
neighborhood, or were from different areas), and the existence of groups that
support community activities. Moreover, although the residents’ stay in the
temporary housing complexes had been expected to be prolonged, the num-
ber of people moving out was gradually rising. As a result, maintenance of
neighborhood associations and management of temporary housing were fac-
ing new difficulties.

In the meantime, community activity groups and NPOs based in disaster-stricken
areas had had their labor costs for various projects paid by the Job Creation Fund
Project of the Ministry of Health, Labour and Welfare. As a result, many young
people in the disaster-hit areas had been able to take the opportunity to engage
actively in community activities and machizukuri projects, and in many cases they

“Based on the findings at Rikuzentakata City, Kamaishi City, and Otsuchi Town, where the author
is involved in the reconstruction process.
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had demonstrated some level of achievement. However, the outlook for the project
was gloomy (as it was being downscaled), and these organizations were faced with
the need to restructure the business models for their operations and projects. On the
other hand, a few of the groups from outside the disaster-stricken areas had stopped
providing support after 3 years. While many still continue to provide support, some
groups might not have been able to continue to do so, after Fiscal Year (FY) 2015,
due to difficulties in securing funds.

(e) Expanded support by prefectures and the national government:

Since FY2012, community-support funds from prefectures have been aug-
mented by an additional reconstruction quota. The Reconstruction Agency
also had started providing assistance in 2013 (New Tohoku Leading Model
Project) that targeted not only tangibles but also intangibles. Support for
organizational management and activities that demonstrated sensitivity
towards the needs of each area and group continued to be necessary.

(f) Creation of a community-activity support system at the municipal level:

Some municipalities were taking the lead in creating a system to provide sup-
port to various community organizations and activity groups. For example,
in Rikuzentakata City, the nonprofit organization Respite House Hands,
based in Ichinoseki City, got involved in the development of a temporary
shopping street (Osumi Tsudoi-no-Oka Shopping Street), using one of the
units there to establish the Rikuzentakata Machizukuri Collaboration Center.’
This body provided the basic services offered by machizukuri centers and
collaborative activity support centers. These services included advice about
machizukuri activities, information about grants, PR activities for groups,
seminars on the skills and knowledge that community groups needed to
improve their skills, and the loan of meeting rooms, etc. They also held six
meetings of the Rikuzentakata Citizens’ New Machizukuri Conference
between October 2013 and February 2014, based upon which they compiled
a report with proposals covering four themes: industry and tourism, medical
care and welfare, local community and disaster prevention, albeit they also
included education and child rearing. They also operated an information
portal called the Machizukuri Platform.

In Otsuchi Town, the municipal government and the University of Tokyo con-
cluded a comprehensive agreement on reconstruction assistance on the 19th of
March 2012. Under this agreement, the author and others were working with town
officials on various community-regeneration projects, including the resumption of
the Hometown Creation Partnership Grant,’ a scheme that the town had operated

3See http://rtmachikyodo.jimdo.com (in Japanese; accessed December 2016)

®Furusatozukuri Kyoudou Suishin Gigyou Hojyokin, currently named Community Katsudou
Suishin Jyoseikin, see the link http://www.town.otsuchi.iwate.jp/gyosei/docs/2014112500042
(Japanese) and https:/translate.google.es/translate ?hl=en&sl=ja&u=http://www.town.otsuchi.iwate.
jp/gyosei/docs/2014112500042/&prev=searchaccessed (English) December 2016.
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before the disaster. We helped to revive the town’s Reconstruction Council, to estab-
lish similar councils in areas outside the disaster-stricken areas, and also to create a
mechanism for collaboration between support organizations (NPOs and NGOs) and
territorial residents’ organizations (establishment of a residents’ community
council).

Furthermore, we were operating a community-activity grant scheme in partner-
ship with the municipal government as part of the aforementioned New Tohoku
Leading Model Project,” as an initiative separate from the municipal government’s
own projects. This grant scheme should be understood and regarded as an attempt
to deploy a national-government scheme at the municipal level, using local interme-
diary organizations (or the like) with a deeper understanding of the needs and chal-
lenges faced by each area and groups to allocate and distribute the necessary
resources.

(g) Practicing “temporary machizukuri” aimed at community care:

A team from two universities, the University of Tokyo (including the author)
and Iwate Prefectural University (under the guidance of Professor Kanou),
proposed the establishment of a “community-care-based temporary housing
facility” in disaster-stricken municipalities in Iwate Prefecture that includes
Tono City, which was providing logistic support. Tono City has already built
temporary housing based on the proposal, while Kamaishi City took the pro-
posal a step further by integrating it into a “temporary machizukuri” initia-
tive with an emphasis on community care, which it is currently undertaking
in the Heita Park district.

Moreover, it could be said that the difficulties with temporary housing are related
to problems with the housing plan itself, the layout of individual housing units in the
complex, the location of the complex and its spatial relationship with other facilities
and existing downtown areas, the selection of residents, and the continuity of
communities.

To assist in solving the problems, the “community-care-based temporary
machizukuri” considers to (i) create a physical environment for the “community”
that has been well thought-out from the perspective of community care; and at the
same time (i) set up community organizations and run them in situm, whereby (iii)
they would create a situation in which members of the community care for other
members within the community; and to make it possible (iv) various mechanisms or
systems that respect the ideas and inclinations of the community are developed. In
other words, this type of machizukuri places an emphasis on fostering both the tan-
gible and intangible aspects of community development and mutual support.
Figure 8.1 (left) shows the layout of the temporary community in Heita Park. This

"Reconstruction Agency of Japan.
http://www.reconstruction.go.jp/topics/main-catl/sub-cat1-11/20131003170713.html
and http://www.reconstruction.go.jp/english/) Accessed December 2016.
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Fig. 8.2 View of Heita Park Temporary Community in 2012

community is located far from the existing downtown area, and it is intended as an
experimental model for relocation to higher ground.

The temporary community has a number of notable features from a spatial plan-
ning perspective, including: (a) a wooden deck has been used to create an alley, to
nurture interaction among neighbors in the smallest unit of a community; (b) this
alley is linked to the support center, which has a day-care service and a clinic, and
to the shopping street, creating an environment where the elderly and the disabled
can easily go out and be looked after by others; (c) the temporary community con-
tains not only residential units but also medical/welfare centers, shops, and offices;
and (d) to maximize these advantages, a Machizukuri Council (Fig. 8.1 (right)) has
been established in addition to establishing neighborhood associations, in the hope
that community activities will emerge from collaboration among the various actors.
Figure 8.2 shows how the shopping street in Heita Park looked.

There is evidence that this design is functioning as expected. As far as (a) is con-
cerned, residents bring chairs to sit on the deck and groups are formed and interact.
In the case of (b), a business operator (Japan Care Service, Inc.®) has taken the lead
in an initiative in which doctors at the clinic and staff at the Daily Life Support
Center are working together to care for elderly people living alone. Regarding (d),
the neighborhood association was founded in November 2011, while the shopping

8 Japan Care Service Corporation. http://www.japan-care.com Accessed December 2016
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street was established the following month, just before Christmas time. Right at the
end of 2011, the Support Center held a traditional event for children with the coop-
eration of the neighborhood associations and the shopping street. This event was the
Machizukuri Council’s first full-fledged activity. It continues to carry out various
activities to date, and a survey conducted to ascertain the psychological state of resi-
dents confirmed that activities of this kind by the Machizukuri Council are achiev-
ing positive results, albeit only to some extent.

This initiative is positioned as a means of creating in a temporary community a
residents’ organization (territorial community) that embraces residents who come
from different neighborhoods. This can also be said to be an attempt to design a
model for next-generation communities with an emphasis on care, which can be
applied not only to the disaster-stricken areas but also elsewhere in Japan, in places
that are or will be faced with a decreasing birthrate and an aging population.

8.3 Toward Community Design for Reconstruction
Through Collaborative Partnerships

The lessons learned from this case study on community design could prove to be most
helpful in the recovery, restoration, and reconstruction process of future disasters.

8.3.1 Ensuring the Continuity of Community Formation

One of the most important parts of community design and machizukuri aimed at the
formation of diverse communities is ensuring continuity from the evacuation period
through to the period following reconstruction. In particular, temporary housing
resettlement and reconstruction projects can fail to sustain existing territorial com-
munities in the transition from the evacuation period to the temporary machizukuri
period, as well as failing to sustain newly formed territorial communities and com-
munities of interest in the transition from the temporary housing period to the recon-
struction period. One could say that the temporary machizukuri period is the most
important phase for ensuring the continuity of community formation.

Disaster-stricken areas are seeing burgeoning efforts to build systems and struc-
tures to support community design during the temporary-housing period. Continuing,
improving, and developing these as reconstruction projects get underway in earnest
could help to lay the institutional infrastructure required to ensure that community
organizations can be more active even in post-reconstruction period. As well as the
development of community development centers, machizukuri funds, and other
mechanisms for supporting reconstruction machizukuri, of course, this also includes
the creation of new collaborative structures and hubs for industrial development
along with enhancing community businesses, and the provision of medical care and
welfare services.
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Adopting a strategy for maintaining continuity of community formation and
regeneration in this way will be vital.

8.3.2 Community Design Based on Collaborative Multi-actor
Partnerships

The community design aimed at reconstruction in areas affected by the Great East
Japan Earthquake and tsunami examined in this chapter could be described as “‘com-
munity design aimed at reconstruction through collaborative partnerships.” Current
initiatives aiming at dealing with future disasters, based upon community design,
must adopt the mindset of building collaborative partnership structures, whereby
encouraging the involvement of diverse actors that would contribute to solving
problems in the post-reconstruction period.

Likewise, in urban areas, where Japan is facing a variety of issues associated
with the aging population and falling birthrates, the construction of collaborative
partnership structures involving diverse actors working together to resolve prob-
lems will be essential. In this regard, practices on community design such as the
ones presented in this chapter, could also be taken as model in any urban area with
ageing of the population and falling birthrates.
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Chapter 9
Healthy Community Resilient Against Disaster

Shinichi Egawa, Aya Murakami, and Hiroyuki Sasaki

Abstract After the Great East Japan Earthquake (GEJE) and Tsunami in 2011, the
physical and mental health of the affected people showed completely different char-
acteristics from those of earlier disasters. Despite the lower number of injured peo-
ple compared to those affected by the Great Hanshin Awaji Earthquake (GHAE) in
1995, the health needs were mainly non-communicable diseases and mental health
issues. Those needs far exceeded the damaged state of local health care facilities.
The nationwide disaster medical system established after GHAE worked fully for
the first time, but further improvements of the response system, such as implemen-
tation of a disaster medical and public health coordinator, more efficient emergency
medical information systems, and the establishment of specialized health care assis-
tance teams including psychiatry, rehabilitation, reproductive health, public health,
and oral care, were found to be necessary after GEJE. Reconstruction of the dam-
aged hospitals should be based on the safe hospital concept and the prioritized parts
of community reconstruction during this era of aging and urbanization of
populations.

Disaster risk reduction (DRR) is achieved by decreasing hazard exposure and
vulnerability while increasing the capacity for adaptation. The Sendai Framework
for DRR 2015-2030 adopted by 185 member states at the Third World Conference
2015 in Sendai, emphasizes the effects of disasters on physical and mental health.
The Bangkok Principle was adopted to implement its health aspects. Now it is nec-
essary to accumulate scientific evidence clarifying the relation between health and
DRR such as the correlation between life expectancy and the disaster risk index. By
incorporating health as a central target of DRR, our community can be made sus-
tainable, healthy, and resilient against disasters.
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9.1 Introduction

The fact that disasters affect the health of people has been so readily apparent that
international frameworks (International Decade for Natural Disaster Reduction
(IDNDR) 1995; UN-ISDR 2005) did not sufficiently include the word “health” until
the Sendai Framework for Disaster Risk Reduction 2015-2030, which was adopted
by 185 member states of the United Nations at the Third World Conference, Sendai,
Mar. 14-18, 2015, and which ultimately included 34 instances of the word “health.”
During this era of globalization, urbanization, and aging society, and along with the
increased complexity of society, disaster effects are becoming greater and more
complicated. The Sendai Framework emphasizes the broader and more people-
centered preventive approach to disaster risk against multiple hazards including bio-
logical and technological hazards (UN-ISDR 2015). Health, a state of complete
physical, mental, and social wellbeing and fundamental human rights, should be the
most important world-wide social goal (WHO 1978).

On March 11, 2011, 14:46 JST, the Great East Japan Earthquake (GEJE) M9.0
struck. Its ensuing tsunami struck eastern Japan shortly thereafter. The total length
of the coast line affected by tsunami waves was more than 500 km. Many hospitals
located in coastal areas were devastated. Moreover, the radiation released by an
accident at the Fukushima Nuclear Power Plant (NPP) caused long-term internal
displacement of affected residents. Miyagi Prefecture, the closest prefecture to the
epicenter, had been periodically struck by earthquakes every 30—40 years. The last
major tremor before GEJE occurred in 1978. Thereafter, homes and other structures
were retrofitted with earthquake-resistant, seismic-resistant, and seismically iso-
lated structures. Consequently, building collapse was minimal. The number of inju-
ries was significantly lowered: 6220 compared to 43,792 in Great Hanshin-Awaji
Earthquake (GHAE) in 1995 (Table 9.1). Additionally, the Japanese government
officially certified GEJE related deaths of 3472 people during the subsequent five
years (as of Mar. 2016, Reconstruction Agency Japan 2016).

Table 9.1 Comparison of three recent strong earthquakes in Japan

Direct deaths | Officially certified
Injured and lost related deaths Displaced
Great Hanshin-Awaji | 7.3 | 43,792 (a) 5,502 (b) 910 (a) 320,000 (c)
Earthquake 1995
Great East Japan 9.0 16,220 (d) | 18,456 (d) 3,472 (e) 470,000 (f)
Earthquake 2011
Kumamoto 7.3 12,173 (g) |50 (g) 25 (g) 180,000 (g)
Earthquake 2016

Sources in Japanese: (a) Fire and Disaster Management Agency (2016), (b) National Policy
Agency of Japan (1995), (c) Hyogo Prefecture (1996), (d) National Police Agency of Japan (2016),
(e) Reconstruction Agency of Japan (2016), (f) Reconstruction Agency of Japan (2011) and (g)
Fire Department (2016)
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Very recently, starting from Apr. 14, 2016, sequential strong earthquakes with
M7.3 struck Kumamoto Prefecture in Kyushu Island and killed 50 people, prompt-
ing nationwide operation of the disaster medical system again for the first time after
GEJE. The Kumamoto Earthquake occurred because of active fault movement after
more than 400 years of inactivity. Consequently, people were not aware of the risk
of earthquake. Many houses and buildings collapsed, creating 2173 injuries
(Table 9.1).

Although the figures related to each earthquake differ considerably, the health
sector has accumulated a large amount of knowledge and operational improvement
through coping with the response, recovery, and reconstruction phase of respective
disasters.

The disaster risk is calculated using the following equation:

R:(H)x(Vx)/C,

where R stands for risk, H signifies hazard, Vx denotes vulnerability, and C repre-
sents capacity.

The equation shows that the risk is increased by the extent of exposure to the
hazard or strength of the hazard and by the vulnerability of the community, but it is
decreased by the improvement of the coping capacity. This section presents a spe-
cific examination of the preparedness, response, and further improvement of the
disaster medical system in Japan and on the rationale of health as the central indica-
tor of resilience of a community against disaster.

9.2 Building Back Better from Disasters and the Change
of Health Needs in GEJE

Figure 9.1 shows the trend of deaths caused by natural disasters in modern Japan. In
the Great Kanto Earthquake of 1923, more than 100,000 people were killed, mainly
by fire. Consequently, fire proof structures of buildings were promoted and the date
of onset, Sept. 1, became national Disaster Drill Day. Before the Basic Act on
Disaster Control Measures (Japanese Government 1961) was enforced, Japan had
sustained climate and water-related hazards causing thousands of deaths. The Basic
Act contributed considerably to lessen the number of victims in disasters for more
than three decades, mainly by controlling water-related hazards such as early warn-
ing, land designs including dams, river banks, and sea walls. In 1995, however, 5502
people were killed by the collapse of buildings in GHAE, which prompted the cre-
ation of the nation-wide disaster medical system and the establishment of the
Japanese Association of Disaster Medicine (http.//square.umin.ac.jp/jadm/).

The health needs in GEJE present a different spectrum in diagnoses, with tempo-
ral and spatial diversity. The cause of death was mostly drowning by tsunami, but
the number of injuries was significantly lower, as shown in Table 9.1, which means
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Fig. 9.1 Trend of death toll by natural disasters in Japan. The bar indicates the total number of
deaths by all disasters in the year. Major disasters are indicated by the annotations (Source: Cabinet
Office, Government of Japan (http://www.bousai.go.jp/linfo/pdf/saigaipamphlet_je.pdf))

the people who were able to escape from the tsunami also escaped from injuries.
People who survived the direct effects of earthquake and tsunami, however, had to
face the aftermath as well.

The affected population lacked water, food, and power for heating in the winter
weather, lost daily medical goods and health care supplies because of the tsunami in
coastal areas and because of the paralysis of logistics in the inland areas. People
were left to help themselves in difficult situations of losing their family, friends,
pets, homes, and property. All hospital workers and municipal workers had to face
the surge of needs and demands although they themselves are also victims of disas-
ter. In coastal areas of Fukushima Prefecture, residents within the 30 km from the
NPP were forced to evacuate to distant places with no preparation. The total number
of displaced people amounted to 470,000 (Table 9.1). As a result, the designated
evacuation centers were full of affected people who lost their homes and personal
effects.

The immediate medical and public health needs were related to injuries. Health-
related problems arose because of loss of food, water, and power for heating, cook-
ing and communication and loss of fuel for cars. Hospitals and health facilities were
damaged severely by the tsunami. Although structurally saved, the functions were
greatly impaired because of a lack of lifelines and damage to non-structural compo-
nents. Within 24 h, the Japan Disaster Medical Assistance Teams (J-DMAT) began
to arrive in the affected areas and started to provide medical care and coordination
of medical relief activities (Homma 2015).

Because local hospitals were heavily damaged by tsunami waves and the work-
ers in the facilities were also victims of the disaster, external medical relief must
incorporate consideration of the transportation of patients to the other hospitals in
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Fig. 9.2 Number of patients who visited Ishinomaki Red Cross Hospital. Triage Level: Black;
deceased, Red; Critical (Data Source: Japan Red Cross Ishinomaki Hospital (http://www.ishino-
maki.jrc.or.jp/hemc/earthquake/patient/))

adjacent municipalities to decrease the load of the surge. Miyagi Prefecture assigned
disaster medical coordinators before GEJE and coordinated medical relief teams in
collaboration with dispatched J-DMAT and its headquarters located in Tokyo. Two
streams were applicable to medical care. One is medical care in hospitals within and
outside of the affected area. The other is medical care in the evacuation centers and
homes within the affected area. Inpatients were also transported to networking hos-
pitals to the greatest extent possible to decrease the hospital load.

The Ishinomaki Red Cross Hospital accepted more than 1000 patients at various
levels of triage on the second day, as presented in Fig. 9.2. A huge surge in medical
need arose, creating an enormous discrepancy between necessary and available
medical resources at hospitals in the affected area. Workers at the hospitals were
replaced by the voluntary rotation of practitioners from the same professions from
Tohoku University Hospital as a human-resource center within the affected area, so
that local workers could rest and then better serve local people as proper local health
providers.

The background health status of the community should be recognized to respond
appropriately. Most of the affected coastal areas were depopulated and aging areas.
Many people were taking medications daily for chronic diseases such as hyperten-
sion, hyperlipidemia, diabetes, and other non-communicable diseases (NCDs).
Many people had been using hemodialysis, home oxygen treatment (HOT) or insu-
lin injection by periodical consultation to the local hospitals. They lost drugs,
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materials, and care supplies because of the tsunami and evacuation. To cope with
the immediate life-threatening lack of hemodialysis capacity in the Kesennuma
area, J-DMAT and the network of related physicians coordinated the wide area
transportation for the first time since its establishment. First, the patients were trans-
ported to Tohoku University Hospital, where they received transit hemodialysis.
They were later transported further to hemodialysis facilities in distant areas
throughout Japan. Because an oxygen factory was also destroyed by the tsunami, it
was necessary to transport oxygen from Niigata Prefecture on the western coast.
Patients who had been on HOT visited nearby hospitals to get a new tank of oxygen.
Hospitals provided oxygen tanks to the greatest extent possible, but the scarcity of
backup tanks and the needs and supply were very unpredictable.

Several days later, different medical needs emerged from people who had lost
their daily medications for NCDs. Some of them visited hospitals, but many people
were treated by the visiting J-DMATSs and other medical assistance teams in the
evacuation centers. The local Disaster Base Hospitals (DBHs) served as hubs and
coordination centers for each affected area, assisted by J-DMAT. J-DMATs are self-
standing and equipped with necessary medications. The most often problem encoun-
tered was that people had lost their medical information because of the damage of
local health facilities and lack of personal notes about their past and present medical
history. The medical relief teams had to treat the patients according to the symptoms
and ambiguous memory of the patients. The patients in the psychiatric hospitals
were disproportionately ignored during rescue medical relief activities because the
administrators of psychiatric hospitals were managed by a different division of the
local government from that of the general hospitals. Most psychiatric and general
hospitals were not prepared for the disaster and did not know how to receive support
from outside sources (Sasaki et al. 2015).

A week or two later, psychosocial problems became apparent because people
realized the situation would not improve so quickly and because of the widening
recognition of loss of family, friends, pets, homes, and property. Alcohol abuse and
insomnia were frequently encountered. Because the nutritional and sanitary condi-
tion of the evacuation centers are closely related with the outbreak of infectious
disease, greater efforts and attention were devoted to the promotion of nutrition and
sanitation. The water supply and the availability of health personnel at evacuation
centers strongly affected the frequency of digestive symptoms among affected peo-
ple (Tokuda et al. 2014). To avoid deep vein thrombosis (DVT), public announce-
ments were issued to caution people against sleeping in cars waiting for fuel and the
tips related to moving extremities to avoid DVT. Using an instant bed made of card
board boxes significantly reduced the occurrence of DVT compared to sleeping on
the floor (Nara et al. 2013).

Pneumonia was the most frequently cited reason for hospital care as an infec-
tious disease after GEJE (Aoyagi et al. 2013), which might be prevented by appro-
priate air conditioning, exercise, and oral health care. Periodontal disease was also
associated with insomnia (Tsuchiya et al. 2015). Existing and newly developed
NCDs became the major issues of field clinics. Not only the devastation of the hos-
pitals, but also the devastation of pharmacies created difficult situations for people
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and the health responders to trace medical records. Blood pressure of the affected
people was elevated significantly. The incidence of heart failure and pneumonia
showed a prolonged increase for more than 6 weeks (Aoki et al. 2012), suggesting
that early appropriate intervention to the NCDs is crucially important.

Months and years later, the physical and psychosocial well-being of the affected
people remains compromised. Psychological distress is closely related with the
future vision of the affected people. In Shichigahama Town, which was severely
inundated by the tsunami, the psychological distress score at one year later was
significantly higher among people whose housing plan was not yet decided than that
of people who had already settled in the permanent house (Nakaya et al. 2016). The
longer the stay in an evacuation center or temporary residence, the greater the men-
tal and physical exhaustion of the affected people progressed. Japanese Government
officially certified disaster-related deaths in GEJE for 3472 people (Reconstruct
Agency Japan 2016).

According to the earlier focal investigation of 1263 people who are from the
severely affected municipalities and the forced evacuation municipalities of NPP
accident, most deaths resulted from physical and mental expiration during evacua-
tion or relocation. Half of them died within one month after GEJE. Among them,
30% died in the hospital or welfare centers, 30% died in home, 10% died in evacu-
ation center. There was no gender difference and 90% of them were older than 70
years and 40% of them were with comorbidities. Thirteen suicides were included
(Reconstruction Agency Japan 2012). Because it was well known that long-term
isolation of old people caused the isolated death in temporary houses after GHAE,
earlier intervention to reconstruct the community within the evacuation center and
temporary houses was initiated in this phase. Mental health support teams and reha-
bilitation teams began to assist the physical and psychosocial activities of older
people.

The recovery of the damaged local health facilities also took a long time because
of the total restructuring of the town. For example, Shizugawa Municipal Hospital
in Minami Sanriku Town, which was devastated by the tsunami, was relocated to an
elevated area and reopened after 4 years and 9 months (Fig. 9.3). During the recon-
struction, the hospital was divided into two separate facilities: an outpatient clinic in
Minami Sanriku Town (Apr. 18, 2011-Dec. 13, 2015), and a ward facility using
another hospital in a distant town (30 min by car, Jun. 1, 2011-Dec. 13, 2015).
Because the hospital was originally a secondary hospital and not so rich in human
resources, this functional division made it more difficult to provide sufficient care to
affected people. The hospital was supported by the network of the medical society
including Tohoku University Hospital, Tohoku Medical Megabank Organization,
Jichi Medical University, Yamanashi University, and so on. During the reconstruc-
tion, when a patient had critical symptoms, the patient should be transferred to a
tertiary hospital, mostly Ishinomaki Red Cross Hospital, which is always over-
crowded. Newly built on the higher location, Minami Sanriku Hospital now serves
as a secondary hospital and also as a welfare center of the town.



146 S. Egawa et al.

Shizugawa
Bay

<20 m above sea level

Fig. 9.3 Relocation of Minami Sanriku Hospital (Created by authors using ESRI Arc Map 10.1
(Esri Inc. and Microsoft Power Point))

9.3 Japanese System of Disaster Medicine

After the GHAE, the Japanese Government established a nationwide disaster
medical system managed by the Ministry of Health, Labour and Welfare starting
from 1996, aimed at reducing preventable disaster deaths (Ministry of Health,
Labour, Welfare of Japan 1996). This system is represented by the following five
structures:

1. Disaster Base Hospitals (DBH)

Structurally and functionally strengthened against disaster with an anti-seismic
structure, emergency power supply, water supply, stockpiles, heliport and
equipped with intensive care unit (ICU) and/or emergency room (ER). DBH
has the capacity to accept multiple casualties. DBH hosts at least one Disaster
Medical Assistant Team (J-DMAT) to dispatch for the disaster by command
from J-DMAT headquarters. DBH are also presumed to promote the resil-
ience of the health care system in the area in peaceful times.
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2. Japan Disaster Medical Assistance Team (J-DMAT)

The J-DMAT system was established in 2005 to rescue affected people in natural
disasters and mass casualty events. One J-DMAT includes at least one medi-
cal doctor, two nurses, and one logistician. More than 1000 teams are regis-
tered throughout Japan. Periodic recertification is required. J-DMAT teams
are mainly trained in basic knowledge of disasters and principles of Command,
Safety, Communication, Assessment, Triage, Treatment and Transport
(CSCATTT) (Samut 2001). A J-DMAT must be self-standing for at least 72 h
with a vehicle, fuel, medicines, supplies and foods and drinks for themselves.
If continued operations are necessary, another team will take over the medical
and public health relief activities.

3. Wide Area Transportation and Staging Care Unit (SCU)

Treating patients in the affected area must typically overcome a lack of resources.
To reduce preventable disaster deaths, J-DMAT coordinates transportation
from the affected area to the distant DBH. SCU is frequently situated in the
airport or transportation hub to classify the emergency level of the patient and
to coordinate the transportation.

4. Emergency Medical Information System (EMIS)

EMIS is internet-based geographical information system (GIS) based infrastruc-
ture used in exercises and real events to show the location, properties, and
function of DBHs, the current position of J-DMAT, healthcare facilities, evac-
uation centers, and field hospitals in real time. J-DMAT and medical head-
quarters in municipalities or hospitals can share information and messages
through EMIS.

5. Disaster Medical Coordinators

Disaster medical coordinators were first assigned in Hyogo Prefecture in 1996,
where GHAE occurred. They coordinate the relief operations and logistics in
the municipal headquarters. Coordinators should capture the needs of affected
people and the resource of medical relief so that appropriate help could be
delivered to the affected area as soon as possible.

9.4 Improvement After GEJE

The Japanese disaster medical system functioned very efficiently at the GEJE as
described above and without the system, far worse outcomes could be expected. At
the same time, several gaps were recognized as improved.

Because the patients with psychiatry disorder faced with severe lack of relief, the
Disaster Psychiatry Assistance Team (DPAT) was established after GEJE under
control of Ministry of Health, Labour and Welfare. DPAT also supports the mental
health of affected people and the responders. Psychological First Aid (PFA) and
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mental health care for the children is also promoted by DPAT. Similarly, the lack of
human resources in public health emergencies was well recognized in Japan. The
Disaster Health Emergency Assistance Team (DHAT) was established by the
Japanese Association of Public Health Centre Directors. Rehabilitation of the
affected people, especially for the injured and aged population, is critically impor-
tant to reduce the burden of locomotive syndrome and disability. Japan Rehabilitation
Assistance Team (JRAT 2015) was established in 2015.

To protect reproductive health, Basic and Advanced Life Support of Obstetrics
(BLSO and ALSO) is promoted by a non-profit organization (OPIC) in Japan. An
oral health care team is promoted and implemented by the Japanese Society of Oral
Care (JSOC) because it is closely related with the onset of pneumonia and quality
of life in older populations (Kishi et al. 2015).

Guiding principles of J-DMAT were revised to fill the gaps of J-DMAT activities
in GEJE. The EMIS was updated completely with real-time GIS mapping of hospi-
tals, evacuation centers, field hospitals, and J-DMAT with upgraded processing
speed. Medical and public health coordinators were assigned rapidly by more than
80% of the 47 prefectures from four prefectures before GEJE (Egawa 2014). The
training seminars of medical coordinators are promoted by the National Institute of
Public Health and the NPO call ACT-Institute of Disaster Medicine throughout
Japan. Medical and public health coordination was actually implemented at the
Kumamoto Earthquake in 2016 for the first time after GEJE.

9.4.1 Sendai Framework for Disaster Risk Reduction
and Bangkok Principles

In 2015, the Third World Conference for Disaster Risk Reduction was held in
Sendai. The Sendai Framework was adopted (UN-ISDR 2015). The Sendai
Framework specifically examines health for the first time as the international frame-
work for DRR. The preceding Hyogo Framework for Action (HFA) included only
three instances of the word “health” in a single paragraph describing the reinforce-
ment of existing health facilities, particularly those providing primary health care.
During the review process of HFA, health sectors contributed to incorporate the
health aspect into the Sendai Framework (Egawa et al. 2014; Aitsi-Selmi et al. 2015).

The NPP accident in GEJE and the outbreak of Ebola virus disease in West
Africa also prompted awareness of radiological and biological hazards as a disaster
and the Sendai Framework took the all-hazard approach. The year 2015 is a pivotal
year for international agreements starting from Sendai Framework and UN
Conference on Climate Change (Sep., Paris) and Sustainable Development Goals
(Dec. New York). Each framework is closely related to others and multisectoral collabo-
ration and coordination are crucially important for implementation. In March 2016,
the Bangkok Principles to implement health aspects of the Sendai Framework were
adopted. They include the following seven principles (UN-ISDR and WHO 2016):
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. Health to DRR, DRR to health

. Cooperation between health and other stakeholders for DRR

. Stimulate people-centered investment in DRR including health

. Integrate DRR into health education and training, health into DRR
. Disaster data and health data into risk assessment

. Advocacy and support by science, information and technology

. National policies and strategies for DRR and health

~N N R W=

The role of health providers is not only to respond during the aftermath of disas-
ters, but also to promote mutual collaboration and coordination for DRR.

9.4.2 Health as a Central Indicator of DRR

In the Sendai Framework, the importance of Building Back-Better is emphasized
(UN-ISDR 2015). Japan is a hazard prone country, but the people and the govern-
ment have been coping with disasters, which have made our society resilient to
disasters. At the same time, Japan has the longest life expectancy in the world
(WHO 2016). The life expectancy at birth (LE) of member states is well correlated
with the INFORM disaster risk index (INFORM 2016) as portrayed in Fig. 9.4.
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Fig. 9.4 Correlation between life expectancy at birth and INFORM risk index; according to the
available 191 member states’ data, life expectancy at birth (X-axis) was matched with the INFORM
risk index (Y-axis) using JMP Pro 12.2.0 software (2015 SAS Institute, NC, U. S. A.) (Source:
Disaster risk: (INFORM 2016 http://www.inform-index.org; Life expectancy WHO 2016 http://
www.who.int/gho/mortality_burden_disease/life_tables/en/))
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Among the factors that make up the risk index, LE correlates negatively most with
the “lack of coping capacity”. Lack of coping capacity is calculated as a function of
Institution of DRR and Governance, Infrastructure of Communication, Physical
Infrastructure and Access to Health Care, each component having sub-indices
(INFORM 2016). These results suggest that the coping capacity for disaster and the
long LE are closely related, and that health promotion to extend life expectancy can
produce increased coping capacity. Consequently, health is the central target of
disaster risk reduction.

9.5 Conclusion

Disaster damage cannot be expressed simply as the number of deaths. The health
damage sustained because of a disaster differs considerably among disasters.
Resilience cannot be achieved without achieving health promotion that increases
the general public health indicators and finally results in long-life expectancy. The
incorporation of health into the DRR and DRR into health will make our commu-
nity sustainable, healthy, and resilient against disasters.

References

ACT Institute of Disaster Medicine. http://www.dm-act.jp

Aitsi-Selmi A, Egawa S, Sasaki H, Wannous C, Murray V (2015) The Sendai framework for disas-
ter risk reduction: renewing the global commitment to people’s resilience, health, and well-
being. Int J Disaster Risk Sci 6:164-176

Aoki T, Fukumoto Y, Yasuda S, Sakata Y, Ito K, Takahashi J, Miyata S, Tsuji I, Shimokawa H
(2012) The Great East Japan Earthquake Disaster and cardiovascular diseases. Eur Heart
1 33:2796-2803

Aoyagi T, Yamada M, Kunishima H, Tokuda K, Yano H, Ishibashi N, Hatta M, Endo S, Arai K,
Inomata S, Gu Y, Kanamori H, Kitagawa M, Hirakata Y, Kaku M (2013) Characteristics of
infectious diseases in hospitalized patients during the early phase after the 2011 great East
Japan earthquake: pneumonia as a significant reason for hospital care. Chest 143:349-356

Disaster Health Emergency Assistance Team (DHEAT) (n.d.) Japanese Association of Public
Health Center Directors http://www.phcd.jp/

DPAT - Disaster Psychiatry Assistance Team (n.d.) Ministry of health, labour and welfare (http://
www.mhlw.go.jp/seisakunitsuite/bunya/hukushi_kaigo/shougaishahukushi/kokoro/ptsd/
dpat_130410.html)

Egawa S (2014) Section 30; National Preparedness of Disaster Medicine as Tertiary Risk
Reduction. Pp 51 and 65 in Hyogo Framework for Action 2005-2015: Building the Resilience
of Nations and Communities to Disasters. HFA IRIDeS Review Report Focusing on 2011 Great
East Japan Earthquake. http://irides.tohoku.ac.jp/media/files/HFA_IRIDeS_ReviewReport_
Web_20140612%281%29.pdf. Accessed 17 Aug 2016

Egawa S, Maclntyre AG, Beadling CW, Walsh JT, Shimomura O (2014) International sympo-
sium on disaster medicine and public health management: review of the Hyogo framework for
action. Disaster Med Public Health Prep 8:357-358


http://www.dm-act.jp
http://www.phcd.jp/
http://www.mhlw.go.jp/seisakunitsuite/bunya/hukushi_kaigo/shougaishahukushi/kokoro/ptsd/dpat_130410.html
http://www.mhlw.go.jp/seisakunitsuite/bunya/hukushi_kaigo/shougaishahukushi/kokoro/ptsd/dpat_130410.html
http://www.mhlw.go.jp/seisakunitsuite/bunya/hukushi_kaigo/shougaishahukushi/kokoro/ptsd/dpat_130410.html
http://irides.tohoku.ac.jp/media/files/HFA_IRIDeS_ReviewReport_Web_20140612(1).pdf
http://irides.tohoku.ac.jp/media/files/HFA_IRIDeS_ReviewReport_Web_20140612(1).pdf

9 Healthy Community Resilient Against Disaster 151

Fire and Disaster Management Agency (2016) Final report. As of May 19, 2006. http://www.
bousai.go.jp/kyoiku/kyokun/hanshin_awaji/data/detail/pdf/1-1-2.pdf. Accessed 29 Aug 2016

Fire Department (2016) Report Version 73 as of Aug. 26; 2016 http://www.fdma.go.jp/
bn/1608260900 [Z74:] AEA B AE A T5 72 5205 & 9~ % Hu 5= . pdf. Accessed 30 Aug 2016

Homma M (2015) Development of the Japanese national disaster medical system and experiences
during the Great East Japan Earthquake. Yonago Acta Med 58:53-61

Hyogo Prefecture (1996) Great Hanshin-Awaji Earthquake Report of one year June 2016
http://www.lib.kobe-u.ac.jp/directory/eqb/book/4-367/. Accessed 29 Aug 2016

INFORM (2016) INFROM results in 2016 report. http://www.inform-index.org/. Accessed 18 Aug
2016

International Decade for Natural Disaster Reduction (IDNDR) (1995) Yokohama strategy and plan
of action for a safer world: guidelines for natural disaster prevention, preparedness and mitiga-
tion. http://www.unisdr.org/files/8241_doc684 1contenidol.pdf. Accessed 30 Aug 2016

Japan  Disaster Medical Assistance Team  (J-DMAT). https://translate.google.es/
translate?hl=en&sl=ja&u=http://www.dmat.jp/&prev=search

Japanese Government (1061) Basic Act on Disaster Control Measures (Act No. 223 of 1961)
http://law.e-gov.go.jp/htmldata/S36/S36HO223.html. Accessed 30 Aug 2016

JRAT — Japan Rehabilitation Assistance Team (2015) http://www.jrat.jp/

JSOC — Japanese Society of Oral Care (n.d.) http://www.oralcare-jp.org/saigaiji/index.html

Kishi M, Aizawa F, Matsui M, Yokoyama Y, Abe A, Minami K, Suzuki R, Miura H, Sakata K,
Ogawa A (2015) Oral health-related quality of life and related factors among residents in a
disaster area of the Great East Japan Earthquake and giant tsunami. Health Qual Life Outcomes
13:143-153

Ministry of Health, Labour and Welfare of Japan (1996) Report on disaster medical system after
experiencing the Great Hanshin Awaji Earthquake by Health and Labour Sciences Grant (in
Japanese) http://www1.mhlw.go.jp/houdou/0805/67.html. Accessed 18 Aug 2016

Nakaya N, Nakamura T, Tsuchiya N, Narita A, Tsuji I, Hozawa A, Tomita H (2016) Prospect
of future housing and risk of psychological distress at 1 year after an earthquake disaster.
Psychiatry Clin Neurosci 70:182-189

Nara M, Ueda S, Aoki M, Tamada T, Yamaguchi T, Hongo M (2013) The clinical utility of make-
shift beds in disaster shelters. Disaster Med Public Health Prep 7:573-577

National Police Agency of Japan (1995) Final report. April 24; 1995 https://www.npa.go.jp/
hakusyo/h07/h070103.html. Accessed 29 Aug 2016

National Police Agency of Japan (2016) March 1, 2016 http://www.bousai.go.jp/201 1 daishinsai/
pdf/torimatome20160308.pdf. Accessed 30 Aug 2016

OPIC. http://www.oppic.net/item.php?pn=also_japan.php

Reconstruction Agency of Japan (2011) Oct. 12. http://www.reconstruction.go.jp/topics/hikaku2.
pdf. Accessed 30 Aug 2016

Reconstruction Agency Japan (2012) The summary report on disaster related death in Great East
Japan Earthquake as of Mar. 31, 2016 (in Japanese) http://www.reconstruction.go.jp/top-
ics/20120821_shinsaikanrenshihoukoku.pdf. Accessed 16 Aug 2016

Reconstruction Agency Japan (2016) The disaster related death in Great East Japan Earthquake (in
Japanese). http://www.reconstruction.go.jp/topics/main-cat2/sub-cat2-6/20160630_kanrenshi.
pdf. Accessed 16 Aug 2016

Samut J, Cato D, Homer T (2001) Major Incident Medical Management and Support (MIMMS):
a practical, multiple casualty, disaster-site training course for all Australian health care person-
nel. Emerg Med (Fremantle) 13:174-180

Sasaki H, Yamanouchi S, Egawa S (2015) Questionnaire survey on the support-receiving plan of
medical institutions affected by the Great East Japan Earthquake and Tsunami (in Japanese
with English abstract). Jap J Disast Med 20:40-50

Tokuda K, Kunishima H, Gu'Y, Endo S, Hatta M, Kanamori H, Aoyagi T, Ishibashi N, Inomata S,
Yano H, Kitagawa M, Kaku M (2014) A survey conducted immediately after the 2011 Great


http://www.bousai.go.jp/kyoiku/kyokun/hanshin_awaji/data/detail/pdf/1-1-2.pdf
http://www.bousai.go.jp/kyoiku/kyokun/hanshin_awaji/data/detail/pdf/1-1-2.pdf
http://www.lib.kobe-u.ac.jp/directory/eqb/book/4-367/
http://www.inform-index.org/
http://www.unisdr.org/files/8241_doc6841contenido1.pdf
https://translate.google.es/translate?hl=en&sl=ja&u=http://www.dmat.jp/&prev=search
https://translate.google.es/translate?hl=en&sl=ja&u=http://www.dmat.jp/&prev=search
http://law.e-gov.go.jp/htmldata/S36/S36HO223.html. Accessed 30 Aug 2016
http://www.jrat.jp/
http://www.oralcare-jp.org/saigaiji/index.html
http://www1.mhlw.go.jp/houdou/0805/67.html
https://www.npa.go.jp/hakusyo/h07/h070103.html
https://www.npa.go.jp/hakusyo/h07/h070103.html
http://www.bousai.go.jp/2011daishinsai/pdf/torimatome20160308.pdf
http://www.bousai.go.jp/2011daishinsai/pdf/torimatome20160308.pdf
http://www.oppic.net/item.php?pn=also_japan.php
http://www.reconstruction.go.jp/topics/hikaku2.pdf
http://www.reconstruction.go.jp/topics/hikaku2.pdf
http://www.reconstruction.go.jp/topics/20120821_shinsaikanrenshihoukoku.pdf
http://www.reconstruction.go.jp/topics/20120821_shinsaikanrenshihoukoku.pdf
http://www.reconstruction.go.jp/topics/main-cat2/sub-cat2-6/20160630_kanrenshi.pdf
http://www.reconstruction.go.jp/topics/main-cat2/sub-cat2-6/20160630_kanrenshi.pdf

152 S. Egawa et al.

East Japan Earthquake: evaluation of infectious risks associated with sanitary conditions in
evacuation centers. J Infect Chemother 20:498-501

Tsuchiya M, Aida J, Hagiwara Y, Sugawara Y, Tomata Y, Sato M, Watanabe T, Tomita H, Nemoto
E, Watanabe M, Osaka K, Tsuji I (2015) Periodontal disease is associated with insomnia
among victims of the Great East Japan Earthquake: a panel study initiated three months after
the disaster. Tohoku J Exp Med 237:83-90

UN-ISDR (2005) Hyogo Framework for Action. http://www.unisdr.org/files/1037_hyogoframe-
workforactionenglish.pdf. Accessed 30 Aug 2016

UN-ISDR (2015) Sendai Framework for Disaster Risk Reduction 2015-2030. http://www.preven-
tionweb.net/files/43291_sendaiframeworkfordrren.pdf. Accessed 27 July 2016

UN-ISDR & WHO (2016) Bangkok principles to implement the health aspects of Sendai
Framework for Disaster Risk Reduction 2015-2030. http://www.who.int/hac/events/2016/
Bangkok_Principles.pdf. Accessed 23 Aug 2016

WHO (1978) International Conference on Primary Health Care, Alma-Ata, USSR, 6-12 September
1978. http://www.who.int/publications/almaata_declaration_en.pdf. Accessed 20 Aug 2016

WHO (2016) World Health Statistics; monitoring health the SDGs. http://www.who.int/gho/publi-
cations/world_health_statistics/2016/en/. Accessed 17 Aug 2016


http://www.unisdr.org/files/1037_hyogoframeworkforactionenglish.pdf
http://www.unisdr.org/files/1037_hyogoframeworkforactionenglish.pdf
http://www.preventionweb.net/files/43291_sendaiframeworkfordrren.pdf
http://www.preventionweb.net/files/43291_sendaiframeworkfordrren.pdf
http://www.who.int/hac/events/2016/Bangkok_Principles.pdf
http://www.who.int/hac/events/2016/Bangkok_Principles.pdf
http://www.who.int/publications/almaata_declaration_en.pdf
http://www.who.int/gho/publications/world_health_statistics/2016/en/
http://www.who.int/gho/publications/world_health_statistics/2016/en/

Part 111
Urban Planning, Housing
and Development



Chapter 10

Planning Challenges for Housing and Built
Environment Recovery After the Great East
Japan Earthquake: Collaborative Planning
and Management Go Beyond Government-
Driven Redevelopment Projects

Tamiyo Kondo

Abstract The author defines post-disaster as the process of restoring survivors’
living and enhancing the sustainability and resilience of the built environment. It
thus appear that close attention must be paid to transformation of built environment
which is formed by aggregation of human habitation and housing reconstruction.
What became visible after 5 years since tsunami is that individual relocation actions
and collective resettlement policy lead to “polarization” between mountainside new
residential area and lowland tsunami-affected area, the latter still remain checker-
board housing recovery situation even if the area are outside of hazardous zone, in
which new residential building is restricted. Increase of unmanaged vacant proper-
ties and its scattered distribution destroys their built environment and community,
and gives negative influence for people who decided in-situ housing reconstruction.
Local government recovery planning in Tohoku is too limited to tsunami risk reduc-
tion such as land raising and collective relocation by redevelopment projects, but
lacks planning technique in repopulating and regenerating neighborhoods with
“spatial and temporal continuity” between pre-disaster and post-disaster. One of the
alternative planning method is “collaborative planning and management” that go
beyond government-driven redevelopment project which utilizes and coordinating
residents’ motivation to regenerate housing stock and land use management in their
neighborhoods. Planning should not ignore peoples’ resilience to improve their
built environment and private sector’s vitality in pre-disaster recovery planning with
a sense of economic rationality which retain continuity between normal and
catastrophe.
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10.1 Introduction

The author defines post-disaster as the process of restoring survivors’ living, and
enhancing the sustainability and resilience of the built environment. It thus appear
that close attention must be paid to transformation of built environment following
disaster which is formed by aggregation of human habitation and housing recon-
struction. It has to pay attention to the spatial gradualness and time axis in order to
contribute not only to quick housing reconstruction for survivors, but also to a long-
term sustainable community and urban built environment for future generations.
The relation between these is not one of trade-off; rather, they have to be considered
together because human settlement and the built environment do not exist indepen-
dently, but are interrelated: human settlement forms the built environment and the
latter influences human living (Kondo and Karatani 2016). The relationship between
disaster risk, resilience and the built environment suggests that a resilient built envi-
ronment occur when we “design, develop and manage context sensitive buildings,
spaces and places that have the capacity to resist or change in order to reduce hazard
vulnerability, and enable society to continue functioning, economically and socially,
when subjected to a hazard event (Amaratunga and Haigh 2011).”

Post-disaster recovery planning and projects gives influence for human habita-
tion and built environment, but it is nothing more than one external factors for
people-centered recovery. Government sector and academics tend only to look at
government-driven planning and projects, such as land use control, public housing
estate development and collective relocation project, in order to evaluate the post-
disaster recovery planning methods. However, project focused areas are only one
part of widespread devastated area by tsunami which is assumed to share one quar-
ter of totally collapse housing concentrated area (Mano 2013). There are variety of
areas such as coastal tsunami inundated area outside hazardous zone where govern-
ment sector does not assert planning nor project. We have to turn our eyes not only
to government-driven planning and project itself but transformation of built envi-
ronment as a result which is shaped by peoples’ independent decision-making in
order to understand and evaluate recovery process. The understanding the mecha-
nism and process of built environment by peoples’ action should be a basis to rede-
sign alternative planning method after mega disaster.

This chapter explains three planning challenges which is becoming clearer after 5
years, and especially focuses on built environment recovery in tsunami affected area
without government-driven planning project and land use control. How has built
environment in that area transformed in the past half-decade? What kind of internal
and external factors trigger gap formation between plan and reality? It explains the
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planning challenges and necessary steps for all stakeholders to be taken over the next
half-decade. The farthest-reaching parts of this chapter is to answer the following
question, “How can we prepare for next mega disaster to implement pre-disaster
recovery planning by utilizing lesson learnt from the Great East Japan Earthquake?”

10.2 Characteristics of Post-disaster Recovery Planning
in Japan and Tohoku

Table 10.1 shows land use plan and implementation planning tools in several cities
in Miyagi and Iwate Prefecture. It shows that tsunami affected local governments
have quite different recovery policy and implementation tool to realize post-disaster
land use plan which is developed in each post-disaster recovery plans. This section
explains the characteristics of post-disaster recovery planning in Japan and Tohoku,
and indicates the problems caused by these characteristics.

10.2.1 Planning by Redevelopment Project: Unsustainable
Jor Depopulated Region

One of the characteristics of post-disaster recovery planning in Japan is that national
government has strong initiatives in planning policy decision related with subsidies
for local government. The nation Reconstruction Agency, established a year after
tsunami, is responsible for coordinating the recovery budget and reconstruction pro-
cedures. The agency supervises 40 selected programs that relate to basic infrastruc-
ture rebuilding (Tuchi et al. 2015). These projects are funded 100% by national
government so that local government tends to utilize these as much as possible to
implement recovery efforts. National government explains in their “Q & A for 40
selected programs” that “national government are prepared to respond flexible over
program operation and utilization in local”, but actually, local governments cannot
afford to do so because of compressed time (Schwab 2014) and their lack of plan-
ning skills.

The problems are the mega scale of projects that is inappropriate for depopulated
region in terms of sustainability and also to ensure early restoration of peoples’ liv-
ing. It is estimated that mountainside residential subdivision construction for collec-
tive relocation needs 50—-80 million yen per parcel (Tohoku University 2016). The
number of parcels to provide are decided by survivors’ willingness to participate
collective relocation. Is this mountainside residential area attract population in
100 years’ time? For example in Rikuzentakata-city, land embankment in city cen-
ter through land readjustment project requires 5 years to finish by Mar. 2018 and 40
million yen per parcel (Iwate NIPPOU 2014) to level 12 m high the ground. It is
uncertain that landowners will construct their housing and commercial building in
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Table 10.1 Characteristics of land use planning and implementation tools in municipalities in
Miyagi and Iwate Prefecture

Population Major recovery
and Damage (human, projects to
Town/city and | recovery | housing and tsunami Buffer | implement
prefecture rate (%) | inundated) zone land use plan | Characteristics
Ishinomaki- 160,826 | Causalities: 1696 ha | Land Inner city
city (2010) 13,975(3.3%°) readjustment | restoration and
Miyagi Pref. 92%:* Housing damage: 2300, | Project for Inland new
inland residential
(2016.1) 120,035 relocation redevelopment
buildings(33%¢) velop
Inundated area: Elevated
7300 ha (46%") Road as levee
New JR station
in new
residential area
Yamamoto-cho | 16,704 Causalities: 1945 ha | Collective Compact City
(2010) 717 (7.8%") relocation by Mayor’s
Miyagi Pref. 75%: Housing damage: 81%* (compact strong
(2016.1) 2217 three . leadership
buildings(40%*) collective
Inundated area: re.:l(l)lcatlon High
2400 ha(43%") sight) percentage of
Elevated road | pyffer zone
as levee per inundated
area
JR Railroad (#1,#2 and #3
relocation levels)
Otsuchi-cho 15,276 Causalities: (°) 154ha |Land Restore city
Iwate Pref. (2010) Housing damage: 38%° readjustment | center by 2 m
77%* 3092 buildings(49%°) project for land
(2016.1) | Inundated area: inland embankment
400 ha(52%) relocation
and land
embankment
in city center
Rikuzentakata- | 23,300 Causalities: 69 ha Land Restore city
city (2010) 1806(10.6%") readjustment | center by 12 m
Iwate Pref. 86%* Housing damage: 5.3% prlo ) e(cit for lang K ;
(2016.1) | 3805 buildings (46%°) and. | embankment
relocation Voluntary
Inundated area:
and land property
1300 ha (43%")
embankment | puyout

in city center

Source population by MIAC Ministry of Internal Affairs and Communications. Census 2010 and
2015, human and housing damage by Fire and Disaster Management Agency of and inundated area
by Geospatial Information Authority of Japan (GSI)
“Population recovery rate (before/5 years after)
"Human loss percentage per all population (2010)
“Totally collapse building number per all households
‘Inundated area percentage per building land,
*Buffer zone area per inundated area
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the area after long-term construction work. Government-driven redevelopment
project has to be minimized its size, cost and time spent for peoples’ early living
restoration and sustainable built environment recovery.

10.2.2 Planning Without Management: Withdraw
Jrom Government-Driven Projects and Increase
of Individual Self-Help Housing Reconstruction
with Relocation

It has been learned over the last 5 years that what has planned, post-disaster land use
plan, is almost impossible to implement. A highly recent symbolic story in Tohoku
is that local governments have been struggling to making up the difference of appli-
cant number for government-driven projects and actual housing reconstruction
action in project area. In July 2016, Otsuchi-cho, local government in Iwate
Prefecture, disclosed information on private housing and commercial building con-
struction decisions in land raising area in city center (Fig. 10.1). The results show
that only 25% landowner are waiting to reconstruct their building (Otsuchi-cho
2016). Main reason that forms gap between plan and reality is the different time axis
between government sector who pursue long-term recovery vision and survivors
who are willing to construct their housing as quick as possible. Withdraw from
government-driven projects are common to almost all local governments in Tohoku,
and they have begun to take action to improve this situation by changing the rule to
accept non-survivors in collective relocation project area and adding financial
incentive in land raising area to reconstruct their housing.

It also becomes clear that individual voluntary relocation and housing recon-
struction action are increasing in coastal areas of which spatial pattern are incon-
sistent with government’s post-disaster land use plan (Kondo and Karatani 2016).
Individual relocation is a visible phenomenon of housing recovery challenges and
characteristics after the Great East Japan Earthquake. One of the challenges from
standpoint of people-centered recovery is that significant percentage of housing
would be controlled by post-disaster urban recovery projects such as land read-
justment and raising project and collective relocations which forced people to wait
for housing reconstruction. Individual voluntary relocation actions were the results
of peoples’ decision-making to sustain their living as quickly as possible and to
avoid tsunami risk in order to achieve a feeling of security, which is considered
socially sustainable and represents people’s resilience (Kondo and Karatani 2016).
Peoples’ resilience demonstrates that it is almost impossible to control peoples’
self-sustaining actions and implement what has planned right after disaster.
Planning has to be more based on the reality of peoples’ decision-making and
action for their housing recovery especially where to live that means how to live in
the region.
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Fig. 10.1 Land readjustment and raising in Otsuchi-cho (Source: Photo by author in May 2016)

10.2.3 No Planning Tools for Built Environment Regeneration
in Lowland Area: Polarization Between Mountainside
Collective Resettlement and Lowland
Tsunami-Affected Area

Individual relocation action and collective resettlement policy lead to “polarization”
between mountainside new residential subdivision area and lowland tsunami-
affected area, the latter still remain checkerboard housing recovery situation after
5 years even if the area are outside of hazardous zone, in which new residential
building is restricted. Contrary to relocations, there are people who choose not to or
cannot relocate, because of financial issues, but decided to stay on their pre-existing
lots that are in-situ housing reconstruction. New residential building construction is
restricted in the hazardous zone, but rehabilitation of existing building is permitted.
The border of the hazardous zone divides coastal areas into non-residential buffer
zone and non-relocated settlement.

Figure 10.2 shows pictures in coastal areas in Yamamoto-cho where was desig-
nated as hazardous zone. The key industry in town is agriculture such as strawberry
and apple production, and many strawberry farmers’ housing and greenhouse used
to locate along the coast. “Compact city” is the main concept for post-disaster
recovery planning. Government sector prepared several planning tools to imple-
ment compact city. Firstly, they designated large extent of inundated area as hazard-
ous zone to restrict new residential building, and develop three inland subdivisions
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Fig. 10.2 Pre-existed housing without residents and vacant land after 5 years in Yamamoto-cho
(Source photo by author in August 2016)

by collective relocation project near new station intended to become as town center.
Another tool is housing reconstruction subsidy programs prepared by local govern-
ment. In general, every local government in Tohoku region prepared housing
rebuilding subsidy programs by using national government funding, however, the
contents are quite different each other (Kondo 2016a). Yamamoto-cho gives more
incentive to people who relocated to government-designated collective relocation
area than other, and they give no financial assistance for people who stay in hazard-
ous zone to rehabilitate their housing. This policy is intended to function as a tool to
promote people to follow government plan. Hazardous zone(level 1) restrict “new”
housing construction, but they can rehabilitate or reconstruct their housing and new
construction is allowed in level 2 and 3 hazardous zone by following the rule to
elevate lot or building foundation 50-150 cm high. This building restriction might
be given influence for people to avoid in-situ reconstruction because of financial
burden to elevate the land. However, it is uncertain that why people decided to leave
or stay.

Figure 10.2 also shows that there are many owner-occupied rehabilitated housing
surrounded by many unmanaged vacant buildings and lots. When the author visited
the area in August 2016, a public broadcast raising an alert for children to go home
before it becomes dark by outside speaker was aired, also the sound of dogs yapping
for long-absent visitors was occurring. At the same time, the author saw the sign on
the community center’s external wall run by a church with a message in Japanese
from the Bible saying “People will start inhabiting in desolated towns”.
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The problem is the marginalization of outside post-disaster redevelopment project
area in which local government has no intervention to care about people and regener-
ate their deterioration built environment where people decided in-situ reconstruction
or rehabilitation. In contrast to new mountainside residential area developed by col-
lective relocation projects, majority of tsunami inundated area doesn’t have a plan-
ning methods to regenerate their built environment. What local governments only
prepared is housing rebuilding subsidies for individual who reconstruct or rehabili-
tate their housing. That is individual-based support and lacks neighborhood scale
perspective. There is Aosu Inari shrine in the hazardous zone constructed in ninth
century which implies that human habitation has began more than 1200 years ago in
town. Is it truly right decision to abandon this settlement solely because of tsunami
risk reduction?

10.3 Built Environment Recovery Without Planning: Case
Study of Ishinomaki City

As mentioned in introduction, three quarters of totally collapse housing damage
area does not have government-driven redevelopment project. This section explains
the transformation of built environment in Ishinomaki-city as a case study of 2 m
high tsunami-inundated area without government-driven redevelopment projects.
How has built environment in that area transformed in the past half-decade and how
has people respond in order to regenerate their environment?

10.3.1 Increase of Unmanaged Vacant Lots and Housing
Without People

Ishinomaki is the second largest city and commercial area after Sendai-city in
Miyagi prefecture. Its major industry is fishery, paper and dock industry. Before
tsunami hits, downtown shopping street in city center began to decline, and inland
area has been developed by mega shopping mall, mass merchant, car dealer and
bank of which trend spur after disaster. Local government policy for recovery is to
develop inland large residential area, and also revitalize downtown.

Figure 10.3 shows the government-driven collective relocation project and inland
post-tsunami new constructed building that includes individual self-help housing
reconstruction with relocation. It indicates that post-tsunami new building has con-
structed by being inserted into re-existed settlement and aggregation of individual
relocation and recovery project transformed inland area as major center of the city
with many population. It also indicates that many buildings existed before tsunami
(2010) have not reconstructed yet that remain as vacant lot. Several elements which
forms the mechanism of built environment deterioration includes such as depopulation
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Fig. 10.3 Collective relocation and post-tsunami new constructed building in Ishinomaki-city
(Authors revised figure from Kondo and Karatani 2016)

due to high mortality rate, extent of housing damage, peoples’ different level of accept-
able disaster risk and financial resources, neighborhood property market value, exis-
tence of neighborhood-based recovery actions etc. It is true that individual relocation
triggers to form “sponge built environment” (Aiba 2015) which has vacant lot and
blighted properties in Non-hazardous inundated area. Demography of disaster in
Tohoku is unique in the sense that many people leave devastated area which is similar
to every disaster-hit area, however at the same time, there are plenty of peoples’ reloca-
tion within devastated city most of which are resettlement inland in order to avoid
tsunami risk. This makes lower-lying area more difficult to repopulate and regenerate
their neighborhoods.

Figure 10.4 shows the 24% pre-existed building before tsunami (87 out of 361)
became vacant lots 5 years after tsunami in tsunami-affected Ookaido district,
Ishinomaki city where has not been designated as buffer zone. Ubaura (2016)
explains that “these area have been determined to be safe for construction due to
seawalls or so-called secondary embankment” along with buffer zone indicated in
Fig. 10.3.

Figure 10.5 shows the vacant land without management and with use by neigh-
bors. Approximately 90% out of all vacant lots are overgrown with weeds. Vacant
and unmanaged lot with grown green and damaged housing without maintenance
gives negative influence for neighborhood landscape. When the author interviewed
residents in August 2015 to hear the story of her living in this area, she says that
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Fig. 10.4 Pre-existed housing (2010) became vacant lot (2016) in Ookaido-district, Ishinomaki.
Diagram and field survey data by author in August 2016

“I am happy with finishing my housing renovation, but I feel myself as an inacces-
sible corner of land.” This implies that housing without people and vacant lot
without management given negative influence for people who decided in-situ
housing reconstruction. However, taking a look at the positive side of land use,
10% are used by neighbors as agriculture field. A senior men in his seventies
explains in the authors’ field survey in August 2016 that he talked on the phone
with residents next door to allow him to use the lot as growing vegetables. There
are several lots that are in use as same situation.

10.3.2 New Housing Construction by New Residents
Through Infill Development

Figure 10.6 shows the housing construction by new residents in pre-existed housing
in the district which is called as infill development. The authors identified this by
comparing the “Residential Map” published before and after tsunami which features
the names of each building and residence including the name of household head. It
means that resident A used to live in the lot, but has not reconstructed housing A after
tsunami. However, resident B bought the lot from resident A and construct their new
housing B. Based on the interview in the district, this case includes that resident A
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Fig. 10.5 Vacant land without management and with use by neighbors in Ookaido-district.
Diagram and field survey data by author in August 2016.

decided to relocate outside city or inland area in the city or enter public housing
estate developed by government. On the other hand, resident B relocated from more
severe tsunami hit area in the city in order to decrease the risk of tsunami. Eight
percent out of all pre-existed building in 2010 absorb new residents, that implies that
this district has high demand as residential area even after tsunami experience.

Figure 10.7 with photos shows the transformation of built environment 5 years
after tsunami in the district. It shows that repopulation rate is still 76% in checker-
board community, however, there are many positive human habitation action such
as new residents moving in the district and vacant land management with positive
use by neighbors all. It is notable that approximately 500 housing units are provided
within and near this district as public housing estate by local government (Fig. 10.3).
The important point is not number of housing units in citywide, but where to be
provided. City of Ishinomaki has started to assist to promote community formation
and activities in the district including pre-existed residents, new residents by private
housing construction and people who entered public housing estate. This is quite
new post-disaster recovery assistance program prepared by local government in
Tohoku region. It is unknown at this point that how has this public housing provi-
sion and government assistance gives positive influence to regenerate the district,
however, it is expected that new community formation and stakeholders involve-
ment in built environment regeneration activities such as using vacant lot as park
and playground for kids as a tentative land use will improve built environment qual-
ity which leads to recovery of real estate value.
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Fig. 10.7 Transformation of built environment in Ookaido-district, Ishinomaki. Photo and field

survey data by author in August 2016
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One of the potential of this district is that it is located near from major road stretch
west to east running along with many social facilities, such as grocery, retail store,
hospital and school, and JR station. The district experienced tsunami inundation,
however, convenience value attracts new residents. This phenomenon has been seen
in eastern part of Kobe after the Great Hanshin-Awaji Earthquake (1995) where is
attractive residential area within commuting distance of mega city, Osaka. What is
quite different from Kobe and Tohoku is that in-situ housing reconstruction was stan-
dard in Kobe, but tsunami experience requires people to relocate in Tohoku.
Neighborhood-scale built environment recovery has been accomplished in Kobe
when new housing reconstruction and new residents’ construction have been finished,
but population decline cannot be stopped because of peoples’ relocation actions, and
this make it hard for Tohoku region to accomplish low-lying area recovery.

There is one example of planning program to repopulate neighborhoods in city
of New Orleans after Hurricane Katrina which are implemented through property
buyout and transfer by establishing land trust. It is proved by authors’ analysis that
these programs are effective methods for neighborhood-scale regeneration which is
achieved by encouraging multiple stakeholders to construct housing and manage
properties, not adhering to housing “re”construction by pre-disaster homeowners
(Kondo 2016b). As an example, “Lot next door program” gives opportunity for resi-
dents to buy lot next door, and this promotes residents to enlarge their lot which
motivate them to manage their lot in order to improve their living condition. The
aggregations of these actions expand in district which regenerate neighborhood-
scale built environment regeneration. The limitation is that locations of sold proper-
ties have a strong correlation with neighborhood attributions such as income, race
and property value which implies that government’s programs function well only
where has strong real estate market. Masterson et al. (2014) provides “nonstructural
hazard mitigation and adaptation strategies and policies”, one of which are property
acquisition programs and public-private sector initiatives that includes land trusts.
Recently, Japanese society raise shared awareness to disconnect property ownership
between property use in order to tackle with increased of unmanaged housing and
lot in depopulation. Property right transfer through land trust operate by government
sector or public entities might be useful management tools for normal and post-
disaster built environment regeneration.

10.4 Planning Challenge for Ongoing Recovery
and Pre-disaster Recovery for the Next

Local government recovery planning in Tohoku is too limited to tsunami risk reduc-
tion such as land raising and collective relocation by redevelopment projects, but
lacks planning technique in repopulating and regenerating neighborhoods with
“spatial and temporal continuity” between pre-disaster and post-disaster. What is
the necessary steps to be taken over the next half-decade in Tohoku region? Local
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governments have to get bird-eye view to see city-wide built environment transfor-
mation with understanding the gap between land use plan and actual situation. Plan
is necessary to share vision for recovery, however, it is not objective itself. If there
is any contradiction between what has planned and what has happened, they has to
restart their planning by accepting actual built environment transformation as given
condition. Especially, they also should give their full attention to area without gov-
ernment planning control. It doesn’t mean that government has to conduct redevel-
opment project in the area, but support community-based management and
governance by neighbors who are struggling to regenerate their built environment.
One of the alternative planning method is “collaborative planning and manage-
ment” that go beyond government-driven redevelopment project which utilizes and
coordinating residents’ motivation to regenerate housing stock and land use man-
agement in their neighborhoods. Planning should not ignore peoples’ resilience to
improve their built environment. Planning functions, such as management, coordi-
nation, and encouragement, are necessary to regenerate built environment by utiliz-
ing property owners’ neighborhood land use management motivated by each
residents’ willingness to upgrade and improve their own living condition.

How can we prepare for next mega disaster to implement pre-disaster recovery
planning by utilizing lesson learnt from the Great East Japan Earthquake? It is nec-
essary for local government to promote resettlement to mountainside area to
decrease the exposure by next tsunami in the area where is expected to experience
high tsunami within a few seconds. This is called pre-disaster recovery planning of
which importance is pointed out in various publications (Schwab 2014; Smith and
Wenger 2006 etc.), but author emphasize here is not only the phase but also stake-
holder collaboration for recovery. Actually, pre-disaster relocation of public facili-
ties are promoted by national government subsidies after Tohoku tsunami, but
funding for housing resettlement are not in the case. Government sector does not
want to provide funding for housing construction just because it is private proper-
ties. It is in apparent conflict with post-disaster recovery policy to emphasize collec-
tive relocation by using large amount of government expenditure. Pre-disaster
mitigation tools for private assets are rare in Japan even if we experience unexpected
size of tsunami in 2011. One strategy is to form private-public partnership and
mobilize private sector’s vitality with a sense of economic rationality, which ensures
social and physical sustainability following disaster. There is one ongoing practice
by private sector along the pacific coast region vulnerable for tsunami that develops
new residential areas or cottage as secondary house in mountainside area. The sec-
tor determines the high demands of people resettlement before next ones, and it is
true that individual relocation has been increasing since 2011. Mountainside area
has a nice view towards the ocean attracting people to consider having second
homes for multi- habitation. These projects are not effective not only for disaster
reduction but to increase residential population in depopulated society in Japan.
Pre-disaster recovery planning has to retain continuity between normal and catas-
trophe which requires post-disaster studies to be continued with long term
perspective.
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Chapter 11

Housing and Reconstruction over the Five
Years After the 2011 Japan Earthquake
and Tsunami

Yoshimitsu Shiozaki

Abstract In this chapter, we would like to discuss the current situation 5 years after
the GEJE, mainly from the viewpoint of housing reconstruction. There are 160,000
people who were evacuated from their hometowns still without having their own
houses, and 50,000 people living in prefabricated or wooden temporary housing.
Three types of temporary housing were provided, namely, prefab housing, wooden
housing and rental-apartment housing. The prefab temporary housing had many
problems in terms of quality of life and cost. The wooden temporary housing was a
new innovation and had good quality and low cost; additionally, their construction
in each damaged area with local materials and local workers was helpful to the local
economy. The victims welcomed the temporary rental apartments and housing, but
the system had a few problems related to the process of assignment. There are two
ways to get permanent housing after temporary housing, one is through the recon-
struction of public housing and the other is self-reconstruction. The public-housing
completion rate is 60% of the suggested plan. While the public housing system is
very important for low-income victims, we should not totally rely on the system
because it has some demerits. The self-reconstruction way is natural for the local
victims to follow. The support system should be strengthened so that it takes assumes
a larger part of housing reconstruction. In the Tohoku area, housing reconstruction
is linked to reconstruction machidukuri project, which involves a very complicated
process and takes very much time. Japan is now facing not only reconstruction from
the GEJE but also preparation for the next huge disaster in the near future, therefore
it is crucial to make every kind of preparation by learning from past experiences.
One of the important points to be considered is to set up a permanent special orga-
nization to learn the entire lesson and to improve the system for the reduction of
disaster damage overall.
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11.1 Introduction

On 11 March 2011, the Great East Japan Earthquake (GEJE) struck and inflicted
huge damage to a wide area of east Japan, including Iwate, Miyagi and Fukushima
Prefectures, by not only seismic vibration but also tsunami inundation and nuclear
contamination. The direct human damage caused by this disaster was 15,894 deaths,
2561 missing and 6152 injured; subsequently, 3472 people died after the earthquake
in the three prefectures from related indirect causes, who are authorized to be con-
sidered as official victims as of March 2016 (Reconstruction Agency 2016).
Additionally, 190 people in temporary housing and 19 people in public housing died
alone (Asahi Shimbum 2016a), and 162 people died by suicide in the three prefec-
tures (MHLW 2016).

This chapter discusses the current situation 5 years after the GEJE, mainly from
the viewpoint of housing reconstruction.

11.2 Outline of Reconstruction

There are 160,000 people who were evacuated from their hometowns and are still
without their own permanent housing, and 50,000 people living in prefabricated or
wooden temporary housing. Out of the 160,000 people, 93,000 are from Fukushima
Prefecture, and 43,000 people have moved out of their own prefecture as of May
2016 (Reconstruction Agency 2016).

Although most survivors still stay in temporary housing, they are moving to per-
manent housing currently. But the transition from temporary housing to permanent
housing is not easy. The people in temporary housing have already spent these 5
years there, but some others, like in Ootsuchi Town in Iwate Prefecture, are expected
to have to remain there for 5 more years (Iwate Nippo 2016). Also in Iwate and
Miyagi Prefecture, it is said that 2700 households have no idea about their next
housing after moving out from temporary housing (Asahi Shimbun 2016b).

The situation in the area contaminated by the nuclear accident is even more
severe. The government announced that the evacuation order should be lifted by
March 2017 in the currents zone, including preparation for the elimination of the
evacuation-order zone and the restricted-residence area zone. However, in Naraha
Town where the evacuation order was lifted in September 2015, only 6% of dis-
placed people returned to their home town, because there is no infrastructure for
daily life like a medical-care center, school, shopping center and so on.
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11.3 Housing Reconstruction

The conventional program of housing reconstruction has three stages, consisting of
evacuation, temporary housing and permanent housing. Evacuation facilities are
usually set up at schools, community centers or training centers, etc. Right after the
GEIJE, up to 470,000 people stayed in those facilities. Almost all the evacuation
facilities in Iwate and Miyagi Prefectures were closed by December 2011, however
the evacuation centers where victims of the nuclear accident disaster were housed
operated until December 2013. One hundred sixty thousand people who moved out
of evacuation facilities are actually still considered to be under evacuation status
without their own home.

11.3.1 Temporary Housing

One of positive characteristics of the reconstruction process after GEJE that is dif-
ferent from past disasters is that three types of temporary housing were provided,
namely prefab housing, wooden housing and rental apartment houses. The last one
is generally called designated-temporary housing (minashi-kasetu), because they
are not temporary but permanent apartments, and the government rents them from
owners to provide to victims. A large number of publications already exist on
designated-temporary housing, for example, that of Matsukawa et al. (2015) in
Natori city where a few Minashi kasetsu dwellings in this city were designed for
four persons examined in a workshop on data-analysis research.

The number of newly constructed temporary housing units including prefab and
wooden housing was 53,169 units and 113,956 people were living there at the peak
time; now 49,026 people live in 24,031 units as of June 2016. Designated temporary
housing provided up to 68,177 units where 162,056 people lived, and now 44,695
people live in 19,968 units (in Iwate, Miyagi and Fukushima Prefectures sites).

By Japanese law, temporary housing is a facility provided by the government that
should start to be constructed within 2 weeks after a disaster, with up to 29.7 m? of
floor space per unit for the cost of 2.3 million yen. Temporary housing should be
used for 2 years or less, but the limitation on use can be extended in case of a severe
disaster. In the GEJE, they have been used for 5 years already, and many parts of
temporary houses have incurred damage, causing some victims to suffer from mold
or rain leaks.

11.3.2 Prefab Temporary Housing

Prefab temporary housing was constructed from April to October in 2011. They had
many problems.
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First, the quality of life was very poor. Because temporary housing with prefab
structures is not designed to meet peoples’ normal living standards, the roof, wall,
floor and all other building elements have low quality. In particular, their building
specifications did not fit the cold region. So they needed many kinds of additional
work, for instance, heat insulation, double glass windows, high-quality bath sys-
tems and so on, requiring additional cost.

Secondly, the floor space of each unit was too small. Before the earthquake,
people in the Tohoku region generally lived as big families in large houses with over
100 m? of floor space. After the disaster, many family survivors were obliged to live
apart.

Thirdly, the location of temporary housing brought many problems. At first, tem-
porary housing was built in areas far from victims’ original hometowns and without
ancillary living facilities, and people entered temporary housing through a lottery
system. So the victims who lived there without community suffered from many
problems. In fact, those kinds of problems are well known as lessons from the
Hanshin-Awaji Earthquake in Kobe in 1995 in Japan. At that time, all temporary
housing was built as prefab structures in areas far from victims’ original home-
towns, and people who lived there, assigned through a lottery system, were sepa-
rated from their former communities. As many victims lived isolated from their
communities, after all, more than a few people died solitary deaths in their rooms.
The number of these solitary deaths in temporary housing from 1995 to 1999 was
233 (Shiozaki 2014).

Fourthly, in spite of those problems, the cost of the prefab temporary housing
was relatively high. It is estimated that the cost per unit was around 7 million JPY.

11.3.3 Wooden Temporary Housing

The wooden temporary housing started in Sumita Town in Iwate prefecture, which
is small town in the mountains in Iwate Prefecture. The town had suffered no dam-
age by the tsunami but had to receive evacuees from coastal cities. So the town
decided to construct wooden temporary housing quickly, because they already had
experience creating many kinds of wooden goods with their own resources in the
mountains. Fortunately, the town office had in hand the design for wooden tempo-
rary housing one week before disaster. So they constructed 93 units for victims from
neighboring cities.

The wooden temporary housing in Sumita Town is detached housing with
29.8 m? of floor space, high-quality heat insulation and sound protection (Fig. 11.1).
It was very comfortable and constructed at the low cost of 3.4-million JPY. Also,
wooden temporary housing contributed to the local economy by using local materi-
als and labor.

Another experience of wooden temporary housing in GEJE is in Fukushima
Prefecture. The prefectural government provided 6700 wooden temporary housing
units in total for evacuees primarily from the nuclear contaminated areas.
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Fig. 11.1 Wooden temporary housing in Sumita Town

The provision system of temporary housing in Japan is based on agreements
between each prefectural government and the prefab-building association that was
set up after the Hanshin-Awaji Earthquake. So, when a major disaster happens,
prefab-temporary housing is provided almost automatically. But this time, the sup-
ply system was not enough to meet local needs, so Fukushima Prefectural govern-
ment searched for another way by asking local builders to provide temporary
housing.

11.3.4 Minashi-Kasetsu

This is quite different from other temporary housing, because the house building is
not temporary but permanent. The victims can find some privately rented apartment
houses that they think acceptable anywhere, and apply to the prefectural govern-
ment for temporary housing allocation to pay the rent from national funds. The
system fits victims’ needs because they can avoid low-quality house and the lottery
system. So the number of minashi-kasetsu was bigger than that of other kinds of
temporary housing. In addition, it can be considered as a reasonable program
because Japan has a 14% housing-vacancy rate nationally.

However, there are some problems in this system. First, many victims went to
urban areas from their damaged hometowns, because many privately rented apart-
ments are located in the metropolitan area of Sendai city, Miyagi’s prefecture
capital. So the population in the affected small towns and villages has decreased.
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Secondly, it is difficult for NPOs and some voluntary organizations to access
victims to provide some support because they cannot know victims’ living location
because the privacy of this information is protected by law.

Thirdly, some prefectural governments have not employed this system, because
they want to recommend the use of empty public housing units to victims and not to
rent them private apartments. As the system consists of agreements between the
prefectural government, private owners and victims, if the prefectural government
does not implement this system, victims cannot get temporary housing as they
choose.

The next problem is when the rent provision comes to an end. Eighty percent of
residents in Minashi-kasetsu want to live there from now on, although they will not
be able pay the private rents by themselves (Fumitake MENO 2013). The govern-
ment says that the termination date for providing the rent money will be March 2017.

As gleaned from lessons of the Hanshin-Awaji Earthquake, many kinds of activi-
ties to support victims were set up in the temporary housing after the GEJE begin-
ning from the early stage of disaster recovery by local governments and NPOs. A
large number of volunteers including students from all over Japan came to the dam-
aged area to assist and manage meetings, festivals and community events to encour-
age community continuity. Some temporary housing were designed by university
groups to maintain good community, and some were customized for better quality
of life.

11.3.5 Public Reconstruction Housing

There are two ways for victims to get permanent housing after temporary housing.
One is public reconstruction housing and the other one is self-reconstruction. Public
reconstruction housing is a very important system for low-income people who have
lost their homes. Public reconstruction housing is constructed by local governments
and financed by the central government. The floor space is 40-70 m? and the rent is
relatively cheap, depending on tenants’ income level and each housing unit’s condi-
tion. Allocation of public reconstruction housing is generally operated by a lottery
system.

Provision of 30,000 units of public reconstruction housing is planned in areas
damaged by the GEJE. The number completed as of May 2016 is 18,040 units
(Reconstruction Agency 2016). It is said that the construction speed is very slow
compared to that of the Hanshin-Awaji case, where the construction was accom-
plished within 5 years. It is said that the reasons for construction delay include dif-
ficulties in acquisition of land, shortage of construction workers, and cost inflation
of materials and workers’ wages, within the context of many public works in the
Tokyo area related to the next Olympic Games in 2020.

As many victims live in uncomfortable temporary housing, it is very important
to provide public reconstruction housing as soon as possible, but we also have to
pay attention to some other points besides construction speed. The most important
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point is to provide the victims a good environment where they can enjoy their lives
safely and comfortably. Those environments cannot be realized only by building
houses. We also need many other good conditions, including community with
neighbors and friends.

In the Hanshin-Awaji Earthquake case, 897 people died alone without commu-
nity in public reconstruction housing by the end of 2015 (Shiozaki 2014). So we
have to effect good planning and design to construct public housing based on what
has been learned. The construction-speed pressure often generates monotonous
gigantic housing blocks, which lack good quality-of-life housing.

Also public housing has fundamental limitations in many respects. The floor
space, layout and facilities are limited, and each unit usually lacks a garden.
Inhabitants cannot customize their houses. So public housing does not necessarily
fit every kind of inhabitant. Particularly in the Tohoku area, most victims had been
living previously in big houses with big families and with gardens.

From another viewpoint, it should be understood that not a few public recon-
struction housing may become vacant in the future. In those areas, newcomers can-
not be expected because young people move out of small towns currently. Even
after vacancy, local governments have to maintain public housing with their own
expenditures and manpower. The Japanese central government provides the initial
costs to build public housing, which is almost 20 million JPY per unit (MLT 2014),
but does not pay the maintenance cost. The maintenance cost of vacant units will be
a heavy burden for local governments.

After all, we might say that, while public reconstruction housing is a very impor-
tant option for low-income victims, it is a risky approach to depend heavily on this
system.

11.3.6 Self-Reconstruction

It is quite natural for the victims who lost their homes to want to live in their own
home as they did before. If we understand the advantages and disadvantages of the
public housing system, we can say the main program to get permanent housing
should be self-reconstruction. It is quite friendly to every kind of victim.

Moreover, this reconstruction mode has strong advantages in terms of cost. The
governmental cost can be calculated as 24.39 million JPY per household in the case
that victims live in public temporary housing and public reconstruction housing.
But in the case that they live in public temporary housing and build their house by
themselves with support money, the cost will be 7.43 million JPY per household
(Kamei 2014). The self-build mode is much less expensive than the use of public
housing, by a margin of 16.96 million JPY per household.

Although the self-build way is better than the public housing way for both vic-
tims and local governments, it does not work well without support money for
victims.
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The support system for self-reconstruction is operated under the Act on Support
for Reconstructing Livelihoods of Disaster Victims. By this act, up to 3 million JPY
is provided to households whose houses were completely destroyed and who are
going to rebuild their own house.

Originally this act was set up in 1998 after the Hanshin-Awaji earthquake by the
efforts of the victims. At that time, support money was only 1 million JPY per
household in the maximum case. After two amendments of the act, the support
money is now 3 million JPY per household. Nevertheless, it is not enough for vic-
tims to build a permanent house.

Additionally, this system has some other problems because the act does not apply
in cases of half or partially damaged houses and nuclear contaminated houses. So
this system should be improved soon in terms of the amount of support money and
the applicable conditions. So far, the total amount of money delivered to victims in
the three most damaged prefectures in the Tohoku region is 322 billion JPY, as of
May 2016 (Cabinet Office 2016).

As the national system of support money is not enough to meet victims’ needs,
some prefectural governments have taken special measures to supply additional
money to the victims of past disasters. In the Noto Peninsula earthquake in 2007,
victims could receive up to 7.7 million JPY, with additional money from the
Ishikawa Prefecture government. Consequently, the number of people who wanted
to enter public housing decreased from 78 to 49 in Wajima City in that prefecture
(Takeda 2014). In the Tohoku region, Iwate Prefecture made a unique program by
which victims can receive up to 10.1 million JPY with national and prefectural
money. These efforts can be considered as good practice for victims in the prefec-
ture, but the victims in other prefectures, who are suffering from the same degree of
disaster, cannot receive the benefits. So the system should be improved
nationwide.

11.4 Reconstruction Machidukuri Projects

In the GEJE-damaged area, the issue of housing reconstruction is complicatedly
linked to reconstruction machidukuri issues because the land was damaged by tsu-
nami and/or nuclear contamination. The victims cannot necessarily reconstruct their
house on the same land. Here, the term machidukuri means urban planning or some
area-based reconstruction projects. Furthermore, in the tsunami-damaged area, after
the earthquake a new law was set up called the Tsunami Disaster Reduction
Neighborhood Act. By this law, each prefectural government should create a
tsunami-simulation survey and share the output with municipal governments in the
prefectural territory. The municipal government should decide the land-use plan
based on the simulation. Also the prefectural government decides the height of
tsunami-protection levees along the seashore. Municipal governments have to make
a tsunami-protection plan behind the levee and also a land-use plan. Sometimes they
elevate highway roads or railways to protect against tsunamis. The tsunami



11 Housing and Reconstruction over the Five Years After the 2011 Japan Earthquake... 179

Fig. 11.2 Relocation to highland by machidukuri project, in Ofunato city; Iwate
prefecture

simulation shows that some specific areas will be inundated by the next tsunami in
spite of those protections; therefore, these areas cannot be used for residential space
and, hence, it is recommend that people move to safer land. In these cases, munici-
pal governments usually use the residential relocation for disaster-reduction reloca-
tion programs, in which municipal governments purchase land in the vulnerable or
high-risk areas from each household and prepare new safer housing lots on higher
land or in an inland area. People then have the option to buy or rent the land
(Fig. 11.2). Those projects’ budget comes from the central government; once the
people move, the land will be used for commercial or business purposes, sometimes
through the land-readjustment projects.

That describes a typical machidukuri project in the tsunami-damaged area, but,
as it is a very complicated scheme to understand, it is quite difficult for victims to
decide which option is better for them to choose. So these projects are not progress-
ing smoothly. The total number of planned housing lots by machidukuri projects in
three prefectures is 19,385, and the number of lots completed is 8379 (43%, as of
March 2016, Reconstruction Agency).

First of all, there are many controversial opinions for the estimation of the next
tsunami, based on simulations in each area. The tsunami risk in each area depends
on not only the magnitude of the earthquake but also the height of the levee. Huge
levees for tsunami protection can also have negative consequences on natural
resources, the townscape and the tourism industry. Some fisherman said that,
because protective barriers hide the sea, the tsunami risk will increase instead, and
so it is not convenient to workers in the fishing industry.

Secondly, for the victims it is not clear which way is better—to move to new
estates or to take another option. It is very difficult for them to determine whether
their lives, including jobs, healthcare, education, shopping and every kind of daily
activity will be go well there or not. In this scheme, maximum new lot space is
300 m?, which is quite small for some victims including fishermen or farmers who
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were used to living in bigger lots with two or three buildings. So victims’ minds are
unsettled between moving there and entering the public housing.

Thirdly, building funds for new houses is a big problem for them. Even if they
can get a new lot through the project, building funds cannot be supplied by this
scheme. They have to prepare the money by themselves with savings and govern-
ment support money through the act-of-life-restoration support, which is 3 million
JPY maximum, as mentioned earlier. On the Sendai plane, land prices in the dam-
aged area are relatively inexpensive because the land is located close to the seashore
and removed from the city center. But the land price of new lots are higher than their
former lots, so they cannot have enough money to get a new lot with the former size.
As a solution to this problem, the Sendai City government created a new scheme
that, in the case of land leasing, rent can be exempted for up to 50 years.

The fourth problem is the project term. Generally, these kinds of reconstruction
projects take a long time—three to 5 years or more. During this time, victims who
lost their houses have to live while obtaining money for their living somewhere. So,
if the completion of the project is delayed, victims cannot wait and instead move to
other places.

Some other problems are related to project implementation. One is lack of man-
power to promote consensus-building between victims. As reconstruction machidu-
kuri projects consist of many complicated procedures, trained staffers are needed
with high-level skills to explain and build consensus. Another problem is the project
cost. It takes 30—40 million JPY or more to create one lot in this project. Even if
victims live in the new lot on the highland, because they are usually aged people, no
one will live there after they leave. Then, the local government will have a risk to
maintain those vacant estates. On the other hand, the local government is now fac-
ing other issues such as how to use the lots that the local government bought from
victims. Generally, those lots are now public land that is not contiguous but scat-
tered throughout the damaged area. So it is difficult to use for the revitalization of
the damaged area.

11.5 Conclusion

We are now facing a lot of problems in the reconstruction after the GEJE. At the
same time, we must pay attention to the next catastrophe, because the Nankai-
Trough earthquake in the western part of Japan or a Tokyo earthquake will occur
likely within the next 30 years, and the damage may be bigger than those of the
GEIJE. For disaster reduction, we have not only to prepare countermeasures before
the earthquakes and to create emergency response systems, but we also must focus
on the improvement of reconstruction or restoration systems after disasters.

Before the next large disaster occurs, there is a need to quickly undertake at least
the following measures, while also acting accordingly:

(a) The quality of life in the evacuation facilities must be improved to prevent the
evacuees becoming ill or dying in them. There is a need to provide proper
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bedding to each evacuee, as well as comfortable toilets, showers and good
quality meals.

(b) The quality of life in prefabricated temporary housing should be improved.
Wooden temporary housing for evacuees should be widely introduced.

(c) The government should enable the evacuees to self-build temporary housing on
their own land, while, at the same time, it should provide them with support
money equivalent to that received by those already provided with temporary
housing.

(d) The minashi-kasetsu system should become more reasonable, so that the appli-
cation process, levels of rent and other related aspects are improved.

(e) The Act on Support for Reconstructing Livelihood of Disaster Victims should
be amended to widen its application range and also to increase the support
money. Through this amendment, the needs for public reconstruction housing
after disasters can be reduced.

The above measures and actions are not difficult to undertake budget-wise. The
government has already spent 26 trillion JPY since the events of March 11 occurred,
and still 170,000 people cannot return to their homes as of today, and 3470 people
have died subsequently. Obviously, the problem is not in the budget but rather the
reconstruction institutions. As a great deal of experience has been accumulated
since 1995, we must prepare every kind of countermeasure, including the above,
before the next mega disaster happens. There is not much time left.
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Chapter 12

Changes in Land Use After the Great East
Japan Earthquake and Related Issues

of Urban Form

Michio Ubaura

Abstract Five years have passed since the Great East Japan Earthquake occurred,
great progress has been made in rebuilding the affected areas. This kind of recovery
from a tsunami is generally accompanied by major changes in land use. This paper
aims at providing an overview of reconstruction and land use plans and going over
the effects and issues posed by such reconstruction from the perspective of land use
planning by categorizing the disaster-stricken regions into following three types;
“collective relocation area,” “rebuilding on original location area,” and “non-disaster
area.” A “collective relocation area” is the reconstruction case, in which the affected
people collectively move from low-lying land, which is at risk of tsunamis and is
designated as a disaster hazard zone, to a residential site on a hill or some other safe
location, mainly based on the Collective Relocation Program. In this area, the
municipal governments conducted careful surveys to understand the residents’
intentions and had done their best to match the supply and demand with the number
of units available in the relocation residential sites. Thus, for the most part, the resi-
dential sites intended for relocation have been filled. However, some challenges still
remain, such as isolation of relocation residential sites, low demand for low-lying
original relocation areas. “Rebuilding on original location area” is a reconstruction
case in which the affected people rebuild their houses on the affected site, since
safety from tsunamis is assured through land raising or seawall construction. In this
area, the rebuilding process has not progressed and a very low-density urban form
is taking shape in both cases where land readjustment projects had built infrastruc-
ture and raised the ground level for safety, and those areas where no urban develop-
ment projects took place and in which immediate reconstruction was allowed. A
“non-disaster area” is a reconstruction case in which the affected people move and
rebuild their houses outside of the original affected area individually. In cases where
there were designated urbanization promotion areas and urbanization restricted
areas, as seen mostly in the metropolis and core city areas based on the City Planning
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Act, development concentrated around the existing urban centers within the urban-
ization promotion areas, and thus achieved a highly dense utilization and was able
to protect the urbanization restricted areas in the suburban zones. However, in the
small and mid-sized cities where they had not made such designations, and in sub-
urban areas where they had much looser restrictions, it was found that development
was occurring in a sprawling fashion. The author concluded there has been progress
in creating a denser urban form in some areas in “non-disaster areas” in the urban-
ized area, partly in accordance with plan and partly without plan, and “collective
relocation areas,” which can be evaluated as a more sustainable space. In other loca-
tions, however, the reality is that a low-density urban form is taking shape before
our eyes. He also pointed to a few potential solutions such as the aggregation of land
and the creating a district- or local-level land usage management system.

Keywords Land use diversion  Great East Japan earthquake * Urban form ¢ Land
use density

12.1 Introduction

On March 11, 2011, the Great East Japan Earthquake and the accompanying tsu-
nami wreaked havoc and left the region severely damaged. More than half a decade
later, great progress has been made in rebuilding the affected cities and towns. At
the same time, this process has brought about several issues; one of them is the
question of land use.

Recovery from a tsunami is generally accompanied by major changes in land
use. That is to say, affected regions try to rebuild their cities and towns in a way that
protects them from future disasters. In many cases they realize that levees and other
structures are insufficient, and thus end up developing their inland farming areas or
hilly lands and forests behind the coast, requiring relocation to such areas.

The resulting environment they wish to create would have the living and residen-
tial functions located in places like appropriately sized lots on higher ground to keep
the town compact and safe, with the low-lying areas being turned into an industrial
zone to create jobs. The goal here is to connect the industrial and residential areas
in order to create a sustainable living environment. What, then, does this look like
in reality?

This paper will first provide an overview of reconstruction and land use plans.
Next, the author will go over the effects and issues posed by such reconstruction
from the perspective of land use planning. The affected spaces will be divided into
three types that have been created by such plans, and empirical evidence will be
presented.

While there is scholarship on the spatial recovery process after Hurricane Katrina
in New Orleans (Ehrenfeucht and Nelson 2011; Olshansky and Johnson 2010), as
well as general discussions of transformations in urban spatial forms in the process
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of recovery from the Great East Japan Earthquake (Ubaura 2014a, b), there are few
concrete and empirical treatments of such post-disaster changes. The only study on
this theme (Kondo and Karatani 2016) does not focus on the land use change com-
prehensively as a whole.

12.2 Reconstruction-Related Land Use Planning,
Regulations, and Programs

Land use planning for reconstruction is settled by each local and regional govern-
ment after a disaster, and their main focus is usually on implementing measures to
prevent tsunami damage in the future.

To this point, the Japanese government’s Central Disaster Management Council
set a certain standard in a report entitled “Report of the Committee for Technical
Investigation on Countermeasures for Earthquakes and Tsunamis Based on the
Lessons Learned from the 2011 off the Pacific coast of Tohoku Earthquake’” in
September 2011 (Central Disaster Management Council 2011). In the report, tsuna-
mis are divided into two categories: level-1, which is “the type of tsunami that
occurs relatively frequently”; and level-2, whose “occurrences are very rare, but if
they do strike, they are the largest of their class with the most devastating and disas-
trous effects.” For level-1 tsunamis, they recommend “using structures such as
breakwaters to prevent tsunamis from entering the inland areas.” For level-2 tsuna-
mis, they state that “it is important to set up countermeasures from the perspective
of disaster reduction and reduce the damages to the minimum,” that the “damages
from tsunamis must be reduced as much as possible through hard countermeasures,”
and “there must be emphasis on soft countermeasures, particularly evacuation.”
More specifically, they recommend “constructing a secondary embankment inland,
utilizing the transportation infrastructure, raising the ground higher, preparing evac-
uation sites and designated buildings for refugees in case of tsunamis, as well as
preparing evacuation paths and stairways. Land use scenarios should take into con-
sideration the flooding risk and construction regulations, and thus combine and
implement these appropriately based on local conditions and situations.”

Based on these approaches, many local governments have implemented the fol-
lowing land use planning policies and regulations. First, coastal levees will be built
to mitigate level-1 tsunamis. Then, a simulation will be conducted of what will hap-
pen after the structures are in place when a level-2 tsunami hits. If the expected
flood line rises to approximately 2 m (6" 6”) or over, they will designate the area as
a disaster hazard zone and as a rule not allow construction of homes and other build-
ings. The reason the standard is set at 2 m is because wooden houses have a greater
chance of being washed away once the flood level rises above 2 m. The areas that
were designated as disaster hazard zone will then also be designated as relocation
promotion zones for the Collective Relocation Promotion Program for Disaster
Prevention (Bosai Shudan Iten Sokushin Jigyo, hereafter referred as the Collective
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Fig. 12.1 Conceptual diagram of collective relocation project (Source: Partially modified from
Ministry of Land, Infrastructure, Transport and Tourism)

Relocation Program), which means the people who live in such zones will receive
government aid to relocate to a residential site on a hill or to some other safe loca-
tion. At these residential sites (danchi), the victims could buy a partitioned lot from
the government and build their home anew on their own, or decide to move into a
public rental apartment house. The lots previously used for residential use in the
relocation promotion zone are supposed to be purchased by the local governments
(Fig. 12.1).

On the other hand, if the expected flood will be under 2 m, basically the recon-
struction of homes will go forward in such areas. However, if the area has ongoing
issues with the fundamental urban infrastructure before the disaster, such as the
ratio of road area to district being too low or there being no parks, this will become
an opportunity to make improvements through land readjustment projects.

However, some local governments have added additional levels to the regulation
standards in disaster hazard zones based on the expected level of flooding. For
example, in Ofunato City, all areas submerged due to the tsunami were designated
as disaster hazard zones. This was not necessarily because the city wanted to empha-
size safety, but rather it was done for economic reasons, so the city could utilize the
Collective Relocation Program to assist those who were affected by this disaster and
wished to move to higher ground. With that said, the construction regulations were
divided into four categories based on how badly the area would be inundated with
floodwater when the level-1 coastal levees are breached by a level-2 tsunami
(Fig. 12.2). While no construction of homes will be allowed where the water would
reach over 2 m in depth, if the expected floodwater inundation depth is on the shal-
low side, the regulations become a little looser. For example, in the areas where they
expect the inundation level to be less than 1 m, the top portion of the foundation
must be 0.5 m higher than street level. If no flooding is expected, then buildings
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Disaster Hazard Zones (areas inundated by the 3/11 tsunami)
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Fig.12.2 Conceptual diagram of disaster hazard zone designations in the city of Ofunato (Source:
partially revised from Ofunato city, “Summary of building restrictions through designation of
disaster hazard zone”)

with no rooms in the basement are permitted, which also means there are practically
no regulations.

Also, in addition to programs and regulations that directly affect the creation of
such an environment, there is a system in place to assist disaster victims wishing to
rebuild called the “Relocating Program for Hazardous Residential Buildings
Adjacent to Cliffs and other Dangerous Areas” (hereafter referred as the Cliff
Program). This is a program in which disaster victims who live within the newly
designated disaster hazard zone can choose to find their own land and rebuild their
homes without the use of the framework of the Collective Relocation Program and
still receive approximately the same amount of financial assistance as those under
the Relocation Program.

With the points mentioned above as the backdrop, this paper will shed light on
how the various programs and systems are shaping each space by categorizing them
into three types: “collective relocation area,” “rebuilding on original location area,”
and “non-disaster area.” A “collective relocation area” is the reconstruction case, in
which the affected people collectively move from low-lying land, which is at risk of
tsunamis and is designated as a disaster hazard zone, to a residential site on a hill or
some other safe location, mainly based on the Collective Relocation Program
(Fig. 12.3). The case, in which residential construction is allowed under certain
conditions in a disaster hazard zone, also comes under the mixture of this type and
the following “rebuilding on original location area” type (Fig. 12.4). “Rebuilding on
original location area” is a reconstruction case in which the affected people rebuild
their houses on the affected site, since safety from tsunamis is assured through land
raising (Fig. 12.5) or seawall construction (Fig. 12.6). A “non-disaster area” is a
reconstruction case in which the affected people move and rebuild their houses out-
side of the original affected area individually.
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Fig. 12.3 Conceptual diagram of collective relocation area
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12.3 Reality of the Changing Landscapes of the Disaster
Area

12.3.1 Collective Relocation Area
12.3.1.1 Consolidation into Key Settlements

It is important to integrate and consolidate one district into another, as represented
by the term “consolidation of settlements,” for many reasons. Maintaining a settle-
ment that has only a few homes at the edge of its network costs a lot, especially
providing social services, maintaining and managing infrastructure, and so on.
Therefore, in the case of remote small-scale settlements, it has been considered best
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Fig. 12.5. Conceptual diagram of rebuilding on original location area through land raising

to take the opportunity provided by this natural disaster to consolidate these settle-
ments into key settlements to reduce costs while improving their sustainability. This
type of consolidation is not just simply aggregating settlements, but also expanding
their scale so it becomes much easier to maintain social services, to the benefit of
the consolidated settlements.

Most of the settlements that were consolidated into existing towns were from
rural plains and relatively new residential areas. Specific examples are the six settle-
ments on the coast of Iwanuma City that were relocated to Tamaura-nishi district,
and Sendai City’s Arahama district that was relocated to Arai district (Fig. 12.7).

On the other hand, the coastal fishing villages have not seen a progression
towards such consolidations. Rather, in most cases, even though it may be just a few
homes, each home in the vicinity of the fishing ports was individually relocated to
higher ground. One of the typical examples of this type is Ogatsu district in
Ishinomaki city (Fig. 12.8).
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Fig. 12.6 Conceptual diagram of rebuilding on original location area through sea wall
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However, when we evaluate this situation, it does not necessary seem that the
former was a success and the latter a failure. Such matters cannot be seen in simple
terms, but rather, it is necessary to consider why consolidation is being conducted
in the first place. It may be true that through consolidation it is possible to reduce
the cost of maintaining and managing infrastructure, as well as the costs of various
social services. However, when it comes to these small-scale settlements, each
household is generally engaged in fishing, and that provides the foundation of their
economic lives, and at the regional level, they contribute to the vitality of the indus-
trial activities. Also, these individuals have had community based lives where they
have naturally checked on one another’s wellbeing through their regular neighborly
interactions. However, when these people are relocated to key settlements and met-
ropolitan areas, the industrial activities will wither away and individual economic
lives and the community’s mutual assistance all weaken, which means that they
become dependent on the public safety net, leading to various additional costs.
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Fig. 12.7 Relocation promotion area and consolidated relocation destination of Iwanuma city
(Source: author)

Therefore, in order to evaluate the merits of such relocations, it is necessary to
take into consideration multiple factors and evaluate and judge the situation based
on the aggregate effect.

On the other hand, what should not be forgotten is that a large-scale population

migration also occurred due to individuals trying to rebuild their lives on their own
and households merging or splitting. It can also be seen that people are tending to
move from small-scale settlements, like Minamisanriku town or Onagawa town to
key settlements and core cities, like Ishinomaki city or Ofunato city, and even on to
metropolises like Sendai city or Natori city (Fig. 12.5). This means that the popula-
tions of small-scale settlements are experiencing a marked decline, and rather than
succeeding in “planned consolidation,” what we are seeing is an “unplanned deterio-
ration.” With such a deterioration, this type of settlement is expected to become harder
to maintain. How we are to respond to this situation remains to be seen (Fig. 12.9).



12 Changes in Land Use After the Great East Japan Earthquake and Related Issues... 193

[(RIE T AMEE (4/8) EHRE
[

i\ el o,

‘those favoring warm dimate

]

District Center
Tourism Center
7 Industrial Recovery Zone
Collective Relocation to Hills
Disaster-Affected Villages
T e
Existing

Agricultural Promotion Areas
Forest

Administrative Boundary
- District Boundary

Development of Industrial c'“i v

S Fhey ndustries

Nabur Bay

{_1.

Fig. 12.8 Land use concept of Ogatsu district in Ishinomaki City (Source: Recovery Development
Plan of Ishinomaki City)

12.3.1.2 Isolation of Relocation Residential Site

In addition to the issue concerning consolidation, as to the matter of the scale of the
village, the area can be evaluated as a non-ideal regional spatial structure when the
relocation residential site is located in the area that is isolated. Previous villages
were formed in connection with major traffic axes and public transportation net-
works such as national roads and railways, until they were hit by a tsunami this
time. The relocation sites of those villages were in many cases selected mainly from
the viewpoint of tsunami safety and land availability rather than the accessibility to
the public transportation network. Therefore, the spatial relationship between the
relocation residential sites and traffic axes became spatially separated in some cases,
or in other words, villages were pulled out of the network since their positions
changed while those of the traffic axes did not. The relocation of Koizumi district in
Kesennuma city is an example of such a case (Fig. 12.10). The village was moved
from the original site, which was directly connected to both a national route and a
railway, to a hill approximately 1.5 km away from the original site and the transpor-
tation network. Although in many cases the distance between the village and the
traffic axes is just a few minutes’ drive, it is still a big challenge for elderly people
who cannot drive by themselves and need access to the public transportation net-
work (Fig. 12.10).
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12.3.1.3 Land Use Inside Relocation Residential Site

In order for a relocation project to be approved by the Minister for Reconstruction,
there must be a demand. To provide numerical evidence for such a demand, resi-
dents’ intentions were ascertained through surveys.

However, residents’ intentions have changed drastically over time. In particular,
there were quite a few who originally desired to move to higher ground, but then the
reality of the financial burden and the difficulty of obtaining a bank loan hit them
and they consequently gave up on the idea. Then there were those who wished to
rebuild on their own, but, due to the needs and demands of reconstruction, and the
fact that the cost of reconstruction had skyrocketed due to increases in material and
labor costs, they decided to wait to rebuild. Furthermore, there were those who
looked at the convenience and speed in which reconstruction would occur in other
municipalities and thus chose to move to other areas altogether.

Even under such circumstances, many of the residential sites that were prepared
for the relocation project have a more than 90% occupancy rate. This can be attrib-
uted to the fact that as time passed, even though the regulatory conditions changed,
the administration kept an accurate pulse on the changing needs of the residents and
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Fig. 12.10 Relocation of Koizumi district in Kesennuma city

responded with flexibility in the planned number of dwelling places. In particular,
while there are so many reconstruction projects going on, the administration not
only utilized a simple, rough survey to get an overview, but they also conducted
individual, face-to-face interviews to grasp the intentions of the residents and get an
accurate count to determine the number of partitions they would need. They kept
adjusting their designs up to the last possible moment in order to determine how
many units they would need, trying to address the constant changes.

Yet, it is not easy to determine beforehand what kind of demand there will be
over time. Additionally, responding to changes in demand that reduce the number of
units needed in a residential site once the draft of the design has been started is not
easy and can lead to delays in the execution of the project.

Therefore, there are some cases where the planned residential sites became too
large for the people’s needs and therefore there were open lots after completion. For
example, in the town of Watari, they had allocated 200 residences in the housing
complex in the residential sites built under the Collective Relocation for Disaster
Prevention Project based on the interviews with residents; but, they still have 20
openings (Kahoku Shimpo (2013). Likewise, in the city of Ishinomaki, though they
were in the process of accepting a second round of applications, the applications
submitted put some of the relocation residential sites at less than 50% capacity.

Furthermore, it must be noted that a high ratio of the relocating households has
only elderly residents. That means the relocation residential sites will experience an
acceleration of aging residents and with that will have many more vacant lots and
homes. On the other hand, based on the current trends, there are hardly any areas for
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new demand to be created. That is to say, once a residence or lot becomes vacant,
for the most part, it would be vacant permanently with no potential future use.

12.3.1.4 Original Relocation Area

Former residential lots in relocation promotion zones are supposed to be purchased
by local governments. However, originally, residential relocation did not take place
as they had a better use for the original area. Residential relocation from such places
has everything to do with disaster prevention, and how to utilize the original reloca-
tion area is an afterthought. In other words, they were not purchased for a specific
use, but to support the affected people. This resulted in the challenge of low-lying
land utilization. This is a big issue, especially because the local governments have
to pay the maintenance costs of the land for as long as they do not take any
measures.

In this regard, one of the greatest obstacles is low demand for the land. The
affected land in the metropolitan area has begun to be utilized for industrial use
since such land is in demand. In most cases, however, demand for those areas is very
low since the population declined, whereas the urbanized area has grown larger. In
particular, the use of most of the original relocation areas in the lowland areas of
small fishing villages along Ria coast has not been decided yet.

What makes the utilization of these areas much more difficult is that public and
private land ownership are spatially mixed. When it comes to relocation projects,
not all land that was designated part of the relocation promotion zone became avail-
able for the local government to purchase. These districts were also designated as
disaster hazard zones, and usage became restricted, but what was banned were pri-
marily residences, and thus business, industrial, and agricultural lands were not
considered up for sale under these programs. Moreover, if the land had been passed
down through generations, even in cases where it was used for a residence, the land-
owners would not sell, or could not sell due to matters of inheritance. There are even
cases where it was no longer clear who owned the land legally, leaving the munici-
pal governments unable to find the other party to negotiate. In any case, this meant
that there were lands scattered across the districts that the local governments could
not purchase. Some of the lands housed buildings for businesses and industries,
while there is hardly any demand for effective use of the land when it comes to
small-scale settlements. The result was nothing more than super low-density use of
low-lying land (Fig. 12.11). How to maintain the newly acquired public land and/or
utilize such land remains an open issue.
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Fig. 12.11 Actual situation of relocation promotion zone in Kamaishi city (Photo by author)

12.3.2 Rebuilding on the Original Location Area

12.3.2.1 Land Readjustment Project Area for Land Raising
on the Original Location

This is the rebuilding type in the areas devastated by a tsunami this time, but will be
protected from a level-2 tsunami through raising land by conducting land readjust-
ment project. Land readjustment projects are plane-oriented development efforts to
change the form or nature of land in order to improve public facilities (roads, parks,
etc.) and promote housing and other land use on land within city planning areas, in
accordance with the Land Readjustment Act. Since it is prohibited to enhance the
value of private land through land raising at the government’s direct expense, this
type of project is adopted to make the value of private land equal before and after
land raising by reducing the amount of private land following land reallocation or
collecting settlement money. These projects, when conducted on the original sites,
are also expected to encourage the disaster victims to stay in the area by developing
the urban infrastructure and improving the living environment.

In fact, while the price of land remains relatively stable, since roads, parks, and
other public utilities and infrastructures are to be built, the area will become a depre-
ciation compensation district, in which public agency has to purchase more land
than the amount of increment value of whole building sites. In many cases, since a
lot of public housing will be built for disaster relief, the appropriate land will be
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acquired by public agencies, which will create an intentional secondary effect of
potentially having the victims’ wishes to sell their land come true as well.

However, from the viewpoint of community development as well as efficient
utilization of subsidies, how the land will be used and how the newly rebuilt town
will be morphologically formed are important issues.

From this aspect, the greatest issue is that these projects take a considerable
amount of time. Now, 5 years since the disaster, most areas are still under construc-
tion and in most places it will take several more years for all rebuilding projects to
be completed. This passage of time—along with the fear instilled by the disaster—
has led to an increase in people wishing to leave the area. In such cases, they tend to
hold on to the land they had, but, since they have already rebuilt in another location,
the land will have a greater chance of going unused. As many as 43% of those under
the disaster areas’ land readjustment projects wish to sell their land or move out of
the area, with about 50% wishing to continue to live in the area or hold on to their
land (Yomiuri Shimbun 2014). In this way, while a significant amount of public
money has been poured into these land readjustment projects, the land that has been
developed is not being effectively put to use, and as a result, a low-density urban
landscape is starting to form.

The areas, which were devastated by a tsunami this time but protected from a
level-2 tsunami thanks to the construction of a second line of levees, and in which
land readjustment projects are being conducted for the improvement of the living
environment, are facing at similar situation.

12.3.2.2 Original Location with Permission for Immediate
Reconstruction

What if the areas did not need to go through readjustment programs and instead
approved immediate reconstruction on the original sites? Would such an area man-
age to avoid creating urban areas with such low density? The answer is no.

“Original Location with Permission for Immediate Reconstruction” are areas
that experienced flood-related damages in the last tsunami, but with the construction
of coastal levees are now safe (that is to say, in case of a level-2 tsunami simulations
indicate that their level of inundation would be under 2 m). They also already have
a certain amount of urban infrastructure in place, and no particular projects, includ-
ing superficial ones, are planned.

Such places allow for individuals to independently start the rebuilding process,
and for the homes that had floodwater right under or above their floor, and in areas
where the tsunami’s speed was relatively slow and caused relatively minor damage,
repairs and rebuilding took place rather quickly. There are also areas that experi-
enced severe and destructive damage from the last tsunami, but a simulation showed
that through the construction of coastal levees they are now safe, even against a
level-2 tsunami, and thus immediate reconstruction efforts were greenlit. In such
areas, only small amount of houses have been rebuild because of fear of tsunami.
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Fig. 12.12 An example of super low-densely used urban area in Higashi-Matsushima city (Photo
by author)

Moreover, while the area may be designated as a disaster hazard zone, since the
regulations regarding construction do not entirely prohibit all homes from being
constructed, there are cases where permission to rebuild was granted as long as the
foundation level (or the ground floor level) was raised, or as long as there was no
basement. In such cases, the residents were allowed to receive aid within the frame-
work of the Collective Relocation for Disaster Prevention Promotion Program if
they desired to relocate while working on selling their land and moving away. At the
same time, if they decided to rebuild in the same location, they were free to remodel
or rebuild their home. In other words, each landowner had options, and they could
decide whichever way they wished to go. The other side of the coin here is that
when it comes to land use, there are areas where the owners tore down their home
and sold the lot back to the local government, which left the lot bare and vacant,
right alongside homes that were rebuilt (Fig. 12.12). At this point, we can expect
that all who wish to rebuild on their own have already done so, and we cannot
expect to have too many new homes rebuilt in the area. Instead, there is a much
higher chance that such situations are going to be permanently fixed in place. It can
be said that the desire to grant the victims’ wishes as much as possible while creat-
ing land use regulations and a framework for reconstruction projects has caused this
aftermath.
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12.3.3 Non-disaster Area

First, let us look at how the urban space is changing in the non-disaster areas in rela-
tion to individual and independent relocation and reconstruction efforts, including
those utilizing the Cliff Program. What heavily shapes the urban space and environ-
ment are the land use regulations based on the City Planning Act.

The cities and surrounding areas “that require integrated urban improvement,
development, and preservation” (City Planning Act, Article 5) are designated as
urban planning zones. In medium to large cities, the urban planning zones are fur-
ther divided into urbanization promotion areas and urbanization restricted areas. In
the urbanization promotion areas urbanization is to be achieved in the coming
decade and construction is allowed provided that it is within the designated area and
purpose. On the other hand, urbanization restricted areas are basically areas that do
not allow development. Additionally, small to medium cities generally do not make
this distinction. In such cases, as long as the purpose of the building matches the
designated purposes within that specific urban area, then construction is allowed. In
such cases, as long as the purpose of the building matches those purposes desig-
nated in some areas within the urban planning zones, then construction is allowed.
Furthermore, in the suburbs, outside of the designated areas of the urban planning
zones, in principle there are no restrictions as to the type of buildings that can be
built. Additionally, in the rural villages outside the urban planning zones, there are
basically no regulations based on the City Planning Act and people are free to build
no matter the location.

In the urbanization promotion areas where infrastructure has been developed,
there are efforts to fill the pockets centering on open lots and remaining farmlands
in the previously and currently developed areas within the city (Fig. 12.13). In these
areas, there is an ongoing issue where there is an abundance of farmland and open
lots that could not possibly be urbanized within a decade, and thus this low utiliza-
tion density has been the subject of concern and debate when it comes to land use.
However, the low utilization density has actually helped buffer the sudden surge in
housing demand after the disaster. As a result, the density within the urbanization
promotion areas has progressed and contributed to shaping efficient urbanization.

=

banization promotion area * -

Urbanization restric

Fig. 12.13 Spatial use before (Jun. 2010, left) and after (Apr. 2014, right) the Great East Japan
earthquake in Watanoha district, Ishinomaki city (Source: Google earth)
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Fig. 12.14 Spatial use before (Apr. 2011, left) and after (Oct. 2014, right) the Great East Japan
earthquake in Takkon district, Ofunato city (Source: Google earth)

Next, in the urbanization-restricted areas, though there is some construction
going on in the currently standing communities, in other areas development has
been restricted. This is especially the case with collective farmlands, as such areas
have been protected from sprawling development under Agricultural Land Act.
Presumably, this is due to the fact that there are certain restrictions based on the
diversion of agricultural land and even the aforementioned City Planning Act.

In the suburban areas in the small to mid-sized cities where there are no restric-
tions on land usage, or those outside the urban planning zones, because of the loose
regulatory standards regarding what buildings can be built, sprawling development
was an ongoing reality before the disaster struck. That trend continued even after the
disaster, and this is creating a widespread, low-density urban form, as the example
of Ofunato city shows (Fig. 12.14). This has led to the problems of mixed urbanized
and agricultural land, inefficient infrastructure, and deterioration of the landscape.

12.4 Discussion and Conclusions

As mentioned above, the disaster stricken areas are going through major changes in
the reconstruction process, and their spaces and sceneries are changing. First, with
individual relocations, where there are regulations based on the City Planning Act,
they are managing to create a compact and tight, high-density urban form (and that
also means that the nearby collective farmlands are being preserved). On the other
hand, in areas where the regulations are loose, sprawling development is evident.
When it comes to collective relocation to higher ground or inland areas, for the most
part, they have been able to create relocation residential sites that meet the demand,
though some areas are left with vacant lots. In areas where original locations are used
for reconstruction, whether they have a readjustment project or not, the reconstruction
rate is extremely low, resulting in minimal land use, creating a low-density urban area.
Additionally, when it comes to the original relocation area that people were urged to
vacate, as housing related usage is prohibited, it has hardly seen any use so far.
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In this way, some areas have managed to create a compact and highly dense
space, or in other words, a more sustainable space. In most areas, however, they
have only managed to create spaces with low-density usage, resulting in lower
sustainability.

So then, what kind of response could we consider in situations like this? When it
comes to the original relocation areas with a lot of vacant lots where most of the
land is owned by the local government, it becomes necessary to consider “aggrega-
tion.” That is to say, the scattered privately owned land should be aggregated and
then separated from the public land, which will allow for large-scale land use. If
there is the potential for industrial usage of such land, land readjustment projects
could be implemented to aggregate the land and build an industrial complex, for
example.

On the other hand, there are many areas with scattered small lots. In cases where
some land is used for residential purposes, or cases where micro sprawl is seen in
the land use, to go through a readjustment program and aggregate or consolidate the
land use is not quite cost effective. Therefore, in such situations, an agile, case-by-
case approach would be best.

What will be called for in such a situation is a district-level land use management
system. Similar to how previous districts built their towns, not only should there be
a function for evaluating how the land should be used within a district, if the owner
is not around, and in cases where the land is not well maintained, the district should
have the right to manage it, or even transfer usage rights for that land. If such a
system is to be created, it will also be necessary to change the legal structure, with
ownership, management, and usage concepts all being reconsidered.

In either case, whether there will be an attempt at aggregation or considered
micro usage, it is important to explore a usage system that will generate some ben-
efit; however, this also means there will be maintenance costs and thus potentially a
negative effect. Therefore, in some cases, there should also be a choice to not utilize
the land at all, and there should be an aggressive movement towards designating
some land to be left alone and returned to nature.

In this study, the author looked at the aftermath of the Great East Japan Earthquake
and designated the disaster-stricken regions as “collective relocation area,” “rebuild-
ing on original location area,” or “non-disaster area.” Based on these designations,
each location type was examined to see what types of spaces and environments were
being created and what issues exist.

In the “collective relocation area,” in many cases, the municipal governments
conducted careful surveys to understand the residents’ intentions and had done their
best to match the supply and demand with the number of units available in the relo-
cation residential sites. Thus, for the most part, the residential sites intended for
relocation have been filled. However, there are some such relocation residential sites
with quite a few vacancies, and with the decline of Japan’s population worsening,
the chance of those units ever being occupied is close to zero. Other challenges also
remain, such as isolation of relocation residential sites, low demand for low-lying
original relocation areas.
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In the locations designated as “rebuilding on original location area,” in both
cases where land readjustment projects had built infrastructure and raised the
ground level for safety, and those areas where no urban development projects took
place and in which immediate reconstruction was allowed, since it is taking too
much time, or because of the vivid memories of the disaster, the rebuilding process
has not progressed and a very low-density urban form is taking shape.

The “non-disaster area” hardly sustained any damage from the tsunami and vic-
tims are utilizing the Cliff Program and other programs to look for land on their own
and rebuild their homes. In cases where there were designated urbanization promo-
tion areas and urbanization restricted areas, as seen mostly in the metropolis and
core city areas based on the City Planning Act, development concentrated around
the existing urban centers within the urbanization promotion areas, and thus
achieved a highly dense utilization and was able to protect the urbanization restricted
areas in the suburban zones. However, in the small and mid-sized cities where they
had not made such designations, and in suburban areas where they had much looser
restrictions, it was found that development was occurring in a sprawling fashion.

In this way, while in some areas there has been progress in creating a denser
urban form, in many locations the reality is that a low-density urban form is taking
shape before our eyes. In order to resolve this issue, the author has pointed to a few
potential solutions such as the aggregation of land and the creating a district- or
local-level land usage management system.

Acknowledgement This work was supported by JSPS KAKENHI Grant Numbers 15H04092
and 25,242,036.
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Chapter 13

Housing Recovery and Displacement
from Fukushima: Five Years Post-Nuclear
Meltdown

Elizabeth Maly

Abstract Recovery from the 2011 Great East Japan Earthquake and tsunami is
ongoing in Japan’s northeast Tohoku region. Facing aging and depopulation even
before the tsunami, planning and implementation of recovery projects to support the
reconstruction of residents’ lives and ensure a sustainable future of tsunami-
devastated coastal towns is complex. In addition to earthquake and tsunami damage,
people and communities in Fukushima Prefecture face additional challenges from
contamination by nuclear radiation and resulting long-term displacement. Based on
established approaches to disaster recovery in Japan, Tohoku’s recovery policies
and projects were developed after 2011. Recovery planning for Fukushima towns
includes projects used in municipalities throughout Tohoku, along with initiatives to
address issues related to radioactive contamination and displacement after the melt-
down of the Fukushima Daiichi Nuclear Power Plant. For housing and life recovery
of affected residents, these policies form a patchwork approach. Compared to
earthquake-damaged houses that can be repaired or rebuilt on former lots, or even
decisions in tsunami-affected communities about where to rebuild residential areas,
questions of recovery for residents displaced by radioactive contamination are more
complex. Based on ‘hometown recovery, existing Japanese approaches to disaster
recovery and housing reconstruction are not designed to address issues faced by
nuclear evacuees from Fukushima. Key questions about disaster recovery and hous-
ing reconstruction in Fukushima include: how should policies support housing and
life recovery when people can’t go home, or communities are split between return-
ees and evacuees? This chapter considers the issues of housing and life recovery in
Fukushima’s disaster recovery context 5 years after the triple disaster.
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13.1 Introduction

The M,,9 Great East Japan Earthquake on March 11, 2011 was the largest ever
recorded in Japan (Mimura et al. 2011). The resulting tsunami caused massive dam-
age over more than 500 km of Japan’s northeast Tohoku coastal area, devastating
homes and communities across multiple prefectures and many municipalities. Close
to 20,000 people lost their lives, and in the first few days more than 470,000 people
evacuated from their homes (Reconstruction Agency 2016a). Including not only the
earthquake and tsunami of historic scale, this is the first mega-disaster ever recorded
with both a nuclear accident and massive natural disaster (Ranghieri and Ishiwatari
2014). After the nuclear meltdown of the Fukushima Daiichi Nuclear Power Plant,
winds carrying radiation contaminated nearby towns, causing widespread and long-
term displacement. More than 5 years after the triple disaster of 3.11, as of July
2016 almost 148,000 evacuees are still living in various temporary/interim housing
situations throughout Japan (Reconstruction Agency 2016a). Of the almost 48,000
evacuees from Fukushima, unlike the majority of survivors from other prefectures,
a vast majority (nearly 41,000) have evacuated to areas outside their home prefec-
ture (Table 13.1).

Based on past experiences, Japanese disaster recovery policies focus on rebuild-
ing existing towns. National recovery strategies introduced after 2011 combined
guidance for land use planning for future disaster risk reduction with support for
housing reconstruction projects similar to those used after past disasters (Iuchi et al.
2015). However, the situation of long term displacement of people from Fukushima
to areas outside their towns and prefecture is not easily addressed by recovery proj-
ects designed to support housing reconstruction and/or residential relocation within
municipalities.

With no clear solutions for how to address nuclear displacement and recovery of
contaminated communities, the situation in Fukushima can be understood as a
wicked problem with no correct answer. Nuclear displacement from Fukushima
includes all Kolko’s (2012) criteria for a wicked problem: incomplete/contradictory
knowledge; involvement of large numbers of people and opinions; a large economic
burden; and interconnectedness of these and other problems. Although there are no
solutions to “fix”” nuclear displacement and contamination, as Rittel (1973) empha-
sized, the goal in addressing a wicked problem should be improvement of the situ-
ation—in this case for the lives of evacuees. This chapter poses the following
questions: towards a people-centered recovery for the nuclear evacuees of
Fukushima, what is the potential impact of current recovery processes, and what
issues should be considered for long term implications for life recovery of affected
residents?
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13.2 Nuclear Accident and Evacuation

13.2.1 Disaster Communication, Evacuation and Displacement

In the days following March 11, 2011, information about what was happening dur-
ing the nuclear accident was not clear to people in areas near the Fukushima Daiichi
Nuclear Power Plant (NPP). Local governments and residents were not provided
with accurate and timely information about the actual spread of radiation, and evac-
uation of nearby areas affected by nuclear radiation varied widely (FAIRDO/IGES
2013). Initial evacuation zones were announced based on the distance from the
NPP. The first evacuation order was issued for people within 3 km of the NPP (those
within 10 km were told to stay inside their homes); it was then raised to 10 km, and
then 20 km with people within 30 km told to stay inside (Fukushima Prefecture
2016a; Fukushima on the Globe 2015; FAIRDO/IGES 2013).

In the days and weeks after the meltdown, information showing the actual dis-
persion of radiation was available through SPEEDI (the System for Prediction of
Environment Emergency Dose Information), however this information was not
made public until March 23—too late to help people northwest of the NPP who
were unknowingly directly beneath the plume (Japan Times 2012). As Fig. 13.1
shows, this was the case for Namie Town and Iitate Village, where an evacuation
order was not given until a month after the meltdown, and where high levels of
radioactive contamination were measured outside the 20 km and 30 km zones. Not
only were residents falsely led to believe they were safe, others evacuated info this
area from areas that were geographically closer to the NPP but had less contamina-
tion. Contamination levels in Namie Town today remain in the highest category—
the same as areas immediately adjacent to the NPP itself (Fukushima Prefecture
2016a; Fukushima on the Globe 2015). On April 22, 2011, evacuation orders were
revised to those shown in Fig. 13.2: within 20 km was the “restricted zone”; areas
measuring higher radiation levels outside 20 km were “deliberate evacuation zones”;
and other areas within 30 km were “evacuation preparation zones.”

Early evacuation of affected areas varied greatly; residents moved together to
designated places, as groups to multiple evacuation sites, or scattered individually.
These various patterns of collective and scattered displacement continued in the
months and years that followed, with groups of residents from certain towns living in
evacuation shelters and then temporary housing in various host communities inside
and outside Fukushima Prefecture. What most families have in common is multiple
moves; many family members have also evacuated and continue to live separately.

In March 2012, evacuation zones were reclassified into three categories, based
on the estimated cumulative level of radiation at that time'; each zone has their

'Based on the levels of radiation since in March 2012, the three zones were decided as follows:
Difficult-to-Return Zone (Restricted Access Zone)—annual cumulative dose exceeded 50 mSv as
of March 2012, may not be lower than 20 mSv, even 6 years after the nuclear disaster; Restricted
Habitation Zone—annual cumulative dose estimated from the air dose rate has been confirmed to
be above 20 mSv; Preparatory Zone for lifting of Evacuation Order—annual cumulative dose
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Fig. 13.1 Radioactive contamination from SPEEDI data, compared to areas 20 km and 30 km
away from the NPP that were the initial basis for evacuation (Modified from information from the
Reconstruction Agency and Fukushima Prefecture)

respective restrictions. Entry was forbidden to the most contaminated areas, euphe-
mistically named the “difficult to return” zone. In the next “restricted habitation”
zone, residents can enter during the day, but may not stay overnight, which is also
the case for the third “preparing to lift the restriction” zone (Fukushima Prefecture
2016a). These use of these categories of evacuation zones has continued, even as the
areas have been revised over time, as shown in Figs. 13.3 and 13.4. While these
categories are based on scientific measurements of radiation, measurements are
taken at certain spots, and can not therefore be perfectly generalized to area zones.
Some towns include multiple zones; boundaries between zones sometimes follow a
street—with one side where entry is forbidden—and sometimes follow boundaries
between towns.

With the logic that areas will be safe for inhabitation after radioactive material is
removed, decontamination efforts are the foundation for the premise that residents

estimated from the air dose rate has been confirmed to be above 20 mSv (Fukushima Prefecture
2016a).
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higher levels of contamination; and “evacuation preparation zones” for other areas within 30 km
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can return to these areas. The reality of decontamination, impact on the local area,
and people’s return is much more complex. The removal of radioactive material
(leaves, stones, soil) is a large scale project with varied implementation (FAIRDO/
IGES 2013) and issues of permanent storage of material have not been resolved
(Kawasaki 2014). Areas such as wooded slopes can not be decontaminated and
could cause future recontamination if materials are carried by wind or water to
decontaminated areas. Finally, carrying out decontamination will not guarantee that
residents of that area or those nearby will agree that the area is actually safe.

Over the last several years, evacuation zones have been revised several times, as
shown in Figs. 13.4 and 13.5. Evacuation orders have been lifted for several areas in
“preparing to lift evacuation” zones as follows: part of Tamura City in October
2014; Kawauchi Village in October 2014 (other “restricted habitation” zones were
also changed to “preparing to lift evacuation™) and a year later for all of Naraha
Town in September 2015 (Fukushima Prefecture 2016a). In June 2016, evacuation
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orders were lifted in the remaining “preparing to lift evacuation” areas of Kawauchi
Village and for all of Katsurao Village, which had also included several small
“restricted habitation” zones. This was followed 1 month later in July 2016, by the
lifting of the evacuation order for all of Minami Soma, which affected 10,000 resi-
dents, the largest number yet, including large areas of “restricted habitation” (Kim
2016, Asahi Shimbun 2016a, 2016b).



212 E. Maly

Fig. 13.5 Current
evacuation status as of July
2016, including areas
where evacuation orders
have been lifted, and areas
(litate Village) where they
are planned to be lifted by
March 2017 (Images
created from information
from Fukushima Prefecture
and the Reconstruction
Agency)
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The government is pushing forward to accelerate lifting the evacuation orders for
all but the most contaminated “difficult to return” areas, including plans to lift the
order for most of Ilitate Village by March 2017 (Fig. 13.5), the end of the 2016-2017
fiscal year, which coincides with the planned completion of decontamination efforts
6 years after the disaster (Fukushima Prefecture 2016a). However, even after they
are permitted to return, only a small fraction of primarily elderly residents do
(Funakoshi 2016; Flores 2016). Not only are people (especially young families)
hesitant to return to areas with radioactive contamination, but also services and facil-
ities are limited, and over several years’ people have reestablished their lives in other
places. The designation of evacuation zones, and subsequent lifting of this designa-
tion, is also tied to compensation and other support for nuclear evacuees, as are the
categories of mandatory/voluntary evacuees discussed in the following sections.

13.2.2 Different Categories and Support for ‘Mandatory’ vs.
So-called ‘Voluntary’ Evacuees

Since the initial chaotic days in March 2011, people made various evacuation deci-
sions based on information they had, with or without directives from local or national
government bodies.? In the following months, new officially designated “safe” levels

>The phrase ‘so-called “voluntary™ evacuees is used intentionally to emphasize the critical dis-
tinction in this terminology; whereas referred to as voluntary evacuees, this title is in itself mislead-
ing. The use of “so-called voluntary” or quote “voluntary” evacuees is common practice among
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of radiation were established, which became the basis for the categorization of evacu-
ation zones described earlier; these zones in turn have led to a critical yet misleading
distinction between groups of people referred to as (official) “evacuees” or “volun-
tary evacuees” (Mosneaga 2015; Tomoyasu et al. 2015; Mainichi Shimbun 2015;
Maly et al. 2015; Maly 2016). Those in the first category are from areas (still) included
in the official evacuation designation; those in the second category are not. The term
“voluntary” evacuees is misleading (Tomoyasu et al. 2015; Hasegawa 2015), as the
choice to evacuate was not made lightly and not a strictly voluntary one—rather a
decision to avoid living in a place potentially hazardous for their family’s health.
Policies for government housing support and compensation differ for (official)
‘mandatory’ and ‘voluntary’ evacuees. Compensation payments, actually financed
by the Japanese government since TEPCO came under state control in 2012 (Inajima
and Okada 2012), vary according to the level of contamination and other factors;
‘mandatory’ evacuees receive monthly compensation payments while ‘voluntary’
evacuees received a one-time payment to support relocation expenses (Mosneaga
2015). Linked to the designation of a mandatory evacuation zone, compensation
payments will end after the evacuation order is lifted in the respective area.

13.3 The Context and Evolution of Housing Recovery Policy
in Japan

The large scale displacement and long term evacuation from nuclear contamination
after 3.11 are unprecedented in Japan. Some current government programs support-
ing housing reconstruction and community recovery have been newly created as
attempts to address these challenges. However, current policies are closely connected
to established recovery precedents after past (natural) disasters. Japan’s current legal
framework for assisting disaster survivors has been in place since the 1960s and has
been revised after subsequent natural disasters to provide increased support for indi-
vidual housing recovery (Maly and Shiozaki 2012; Maly 2014; Tuchi et al. 2015).

13.3.1 Temporary Housing Support

Although similar, temporary housing support has varied between tsunami and
nuclear evacuees, and mandatory and “voluntary” evacuees, and some gaps have
emerged 5 years after 3.11. Earthquake and tsunami survivors, and mandatory and
voluntary evacuees, have been able to receive temporary housing support in the
form of the use of pre-fabricated temporary housing units, available public housing
units, or private apartments whose rent is paid through the ‘designated’ temporary
housing program. Japanese law stipulates temporary housing should be provided for

scholars and authors writing about displacement and Fukushima, including Hasegawa (2015),
Mosneaga (2015), Tomoyasu et al. (2015), Mainichi Shimbun (2015), Maly et al. (2015), and Maly
(2016).
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2 years’ use; after several 1-year extensions, in 2015 this was extended until the end
of March 2017. Along with the planned lifting of evacuation orders for all but the
“difficult to return” zones in Fukushima by March 2018, on July 15 2016 it was
decided to extend temporary housing support to mandatory evacuees for 1 more
year, until March 2018 (Fukushima Minpo 2016). Temporary housing support to
voluntary evacuees is scheduled to end in March 2017. After the temporary housing
phase, Japanese policies provide permanent housing support to disaster survivors,
discussed in following sections. However, only mandatory evacuees will be eligible
(Fukushima Minpo 2016).

13.4 Japanese Precedents for Post-disaster Permanent
Housing Recovery

The Great Hanshin Awaji Earthquake, which struck the urban area of Kobe City in
the early morning of January 17, 1995, was the largest natural disaster in Japan post-
World War II, until 2011. In residential areas, many fires (cause by electrical wires/
appliances, gas, or kerosene) that broke out could not be extinguished because of
lack of water and access for fire trucks, and devastated large areas of low-rise
wooden housing. Housing reconstruction in Kobe focused on the provision of pub-
lic housing for disaster survivors, and reconstruction of individual houses was up to
residents themselves (Hirayama 2000). Along with targeted urban redevelopment
projects, reconstruction projects in Kobe created wider roads and infrastructure in
disaster damaged areas by using land readjustment projects, in which some land
within the project area is exchanged or given up by property owners. As most tem-
porary housing and then public housing was built in areas outside of the center of
Kobe City, many survivors who moved into government supported public housing
moved away from former neighborhoods (Hirayama 2000). With limited support
for individual rebuilding of private homes, some survivors who could not rebuild on
their own were not able to move back to their former neighborhoods. However,
including redevelopment projects, as post-earthquake reconstruction, most housing
recovery took the form of on-site reconstruction.

Almost 10 years later, the 6.8 magnitude Chuetsu Earthquake struck a rural
mountainous area of Niigata Prefecture on October 23, 2004; resulting landslides
caused heavy damage to area villages. After Kobe’s recovery, laws had been revised
to allow more support for reconstruction of private homes. In Chuetsu, recovery
also used the Collective Relocation for Disaster Mitigation program (Tuchi 2010) to
move residents away from areas at risk of landslide, including acquisition of former
land (designated hazardous) and provision of new land for rebuilding. In Chuetsu,
this program was used for the small-scale relocation of communities; newly created
residential areas included lots for rebuilding homes, as well as construction of sin-
gle family public housing.
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13.4.1 Housing Recovery Policy and Projects After 3.11
in Tohoku

After the Great East Japan Earthquake, recovery policies and programs were devel-
oped for implementation in municipalities throughout the disaster-affected region
of Tohoku. Along with the establishment of the national Reconstruction Agency
(http://reconstruction.go.jp/english), the government announced a menu of 40
recovery projects that would be funded by the Japanese government (Iuchi et al.
2015). Although the role of the Reconstruction Agency was to coordinate recovery
after the GEIJE, each affected municipality has the responsibility to create their
town’s recovery plan. In Japan, local governments have the primary responsibility
for disaster response as well as disaster recovery planning.?

Although they received support from other local and regional governments, local
municipalities faced challenges to create their recovery plans. From the menu of
recovery project options presented by the national government (Reconstruction
Agency), most towns’ plans include collective relocation, land readjustment, and
the construction of public housing as the major projects supporting housing recov-
ery. Similar to the Chuetsu Earthquake 7 years earlier, Collective Relocation for
Disaster Mitigation was used to move residents to high land areas in tsunami
affected Tohoku municipalities, including the designation and acquisition of former
land area (tsunami inundated) as ‘hazardous’ (rebuilding is forbidden), and the pro-
vision and development of new lots (rented or purchased) for residential rebuilding
in new high land areas. Many high land relocation areas include single-family pub-
lic housing and lots for private rebuilding.

Public housing in Japan is rental housing and government-subsidized based on
income. As after past disasters, the provision of Disaster Recovery Public Housing
is a primary support for housing recovery in Tohoku. All tsunami-affected house-
holds are eligible for Disaster Recovery Public Housing; after an initial subsidized
period of several years, future rent will be based on household income. Public hous-
ing includes both single-family detached houses and multi-family apartment—style
buildings.

3Although Japan has a Cabinet (national) level Disaster Management Council, and prefectural
level Disaster Management Councils, these structures primarily function to support disaster man-
agement at the municipal level. Unlike other countries such as the United States, where the Federal
Emergency Management Agency (FEMA) functions as a professional emergency response agency,
disaster response in Japan is coordinated at the local level, with support from other emergency
workers and backup from higher levels of government if needed.
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13.4.2 Recovery Planning in Fukushima Towns

Although Fukushima* has become known around the world because of the nuclear
meltdown at the Daiichi NPP, towns within Fukushima Prefecture also suffered
earthquake and tsunami damage, and each town’s situation and challenges are
unique. Some towns outside of radioactive contamination areas have communities
that were damaged by tsunami, some coastal towns near the NPP had both tsunami
damage and heavy radioactive contamination in overlapping or different areas, and
some inland towns without tsunami damage have various levels of radioactive con-
tamination. Residents’ individual and household situations also vary greatly. As a
backdrop to individual household decisions about where to move, how long to stay,
if and when to return to areas (where, and when allowed), there are various recovery
policies and programs available based on location, level of radioactive contamina-
tion, and type of disaster damage (Maly et al. 2015; Suzuki 2015).

Towns in Fukushima that had tsunami damage can use the same menu of recov-
ery projects available to municipalities throughout the tsunami-affected region of
Tohoku, such as Collective Relocation projects and the construction of Disaster
Recovery Public Housing. As was the case after previous disasters in Kobe and
Chuetsu, in these disaster recovery projects implemented in municipalities through-
out the Tohoku region, all residential relocation occurs within the same municipal-
ity. With control of recovery customarily at the local level, laws and policies guiding
recovery support are based on natural disaster events, premised on return to former
communities, and the implementation of ‘hometown’ recovery (Maly 2016; Maly
et al. 2015; Suzuki 2015). Towards this goal, temporary housing is intended as short
term support for evacuees until they once again return to their hometowns (Maly
et al. 2015; Suzuki 2015). However, for communities with high levels of radioactive
contamination (Fukushima Prefecture 2016a) and facing long term displacement
and uncertain futures (Maly et al. 2015), this one-way path towards ‘hometown’
recovery does not match the reality of residents’ actual lives and needs (Maly 2016).
Support for many people living outside former towns throughout Fukushima
Prefecture and Japan requires additional coordination at the prefectural and national
levels, including the provision of housing and other services for residents.

As the 3.11 triple disaster affected a wide area, national level policies for the pro-
vision of temporary housing, implemented at the prefectural level, were made to
support evacuees displaced throughout Japan. After previous natural disasters, tem-
porary housing has been mainly provided in the form of newly constructed prefabri-
cated housing units; this kind of newly built temporary housing was also used after
3.11, including prefabricated as well as wooden construction. However, after 3.11
more households used the system of “designated temporary housing”, in which the
government pays rent for survivors to use private apartments as temporary housing;

*In international media, “Fukushima” is often mistakenly used to describe the entire Great East
Japan Earthquake and tsunami disaster of 3.11—the actual situation and affected areas of Tohoku
are actually much more varied and include several other prefectures and many other disaster-
affected towns.
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available apartments in public housing were also made available (Shiozaki, Chap. 11
this volume). Although ‘designated’ temporary housing presents challenges for
implementation and provision of services, it allowed for more flexibility for evacuees
to make their own housing choices. For evacuees from Fukushima, these kinds of
temporary housing available to all disaster survivors across Japan after 3.11 helped
support their lives outside their hometowns or prefecture. However, as discussed
earlier, the planned end of temporary housing support is an issue of concern, espe-
cially for ‘voluntary evacuees’ (Mosneaga 2015).

The provision of Disaster Recovery Public Housing is coordinated by prefec-
tures and municipalities; throughout the tsunami-affected Tohoku region, these
housing units are built in new areas within former towns, for the residents of that
town. In Fukushima Prefecture, close to 3000 units of this “Disaster Public Housing,”
for earthquake and tsunami survivors are being constructed in tsunami-affected
municipalities; the majority has been completed by 2016. In an example of coordi-
nation at the prefectural level, Fukushima Prefecture is also providing close to 5000
units of “Recovery Public Housing” throughout the prefecture for nuclear evacuees
outside of their former hometowns (Fukushima Prefecture 2016b).

13.5 Wicked Problems and Unanswerable Questions

Residents and communities affected by radioactive contamination, along with lead-
ers and policy-makers, are facing issues that are not just massive, complex, and
unprecedented. They are also unresolvable. Indeed, they represent a puzzling reality
or ‘wicked problem.” As explained by Kolko:

A wicked problem is a social or cultural problem that is difficult or impossible to solve for

as many as four reasons: incomplete or contradictory knowledge, the number of people and

opinions involved, the large economic burden, and the interconnected nature of these prob-
lems with other problems. (Kolko 2012)

In Fukushima, finding solutions to support the life recovery of nuclear evacuees
is difficult for all four of these reasons: (1) Incomplete or contradictory knowledge
about the future impact of radiation, how long and what it will actually take to fully
decommission the failed reactors; (2) the large number of people involved have
drastically different opinions about whether or not to return, or what kind of support
is needed in former communities or current living places; (3) the extent of the eco-
nomic burden, from TEPCO—actually from the national budget since the TEPCO
was nationalized—(Inajima and Okada 2012)—but moreover for the unknown costs
of long term decommissioning and decontamination; and (4) these problems (as
well as issues of health and welfare, livelihood, life recovery and community-
building, not to mention people’s individual decision-making process) are com-
pletely interconnected.
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Towns affected by contamination are facing incredibly difficult situations and
impossible decisions. Within the Japanese established policy precedent of ‘home-
town recovery, questions include the following. How should leaders/local officials
of contaminated towns think about their future? How and what should they com-
municate to residents who are dispersed and scattered? How should they address
various needs and divergent desires of residents—some who never want to return,
some who want to return as soon as possible? As mentioned earlier, the main respon-
sibility for recovery planning rests at the municipal level. Even if a conclusion was
reached that a town was uninhabitable, it is hard to imagine a town mayor dissolving
the town itself. Towns in exclusion zone have established “branch offices” within
city halls of host municipalities where evacuees are living, which is an unprece-
dented yet temporary solution. Local town recovery plans call for supporting the
lives of disaster survivors wherever they are living; at the same time, plans must also
include future visions for former towns.

For years, Japan has been facing a low birth rate and shrinking population;
Tohoku’s rate of aging is even higher than the national average, and the region was
already losing population before 2011 (Hino 2011), as young people move away to
urban areas. In this context, future viability of contaminated towns is highly ques-
tionable, as young families will not return as long as there is a chance that radiation
could harm their children, even if official measurements are “safe.” On the other
hand, there are also residents who want to return to their hometowns as soon as pos-
sible, especially elderly (Funakoshi 2016) for whom exposure to radiation is
unlikely to have any effect in their lifetime.

Decisions about lifting evacuation orders, of residents becoming able to return,
are also directly connected to the end of other benefits, such as temporary housing
support or compensation from TEPCO, as mentioned earlier. Therefore, these deci-
sions and residents’ feelings about them are entangled with not only fears of radia-
tion, but also issues of loss of compensation and support for daily life. TEPCO
compensation amounts vary based on residents’ former home, livelihood, and fam-
ily size, and the process to apply for this compensation has been criticized for being
extremely complicated and difficult to navigate. Although the amount of compensa-
tion is not small, it is also not a long-term solution. Compensation has led to con-
flicts between residents because of disparities, and also resentment towards
recipients on the part of non-recipients, as has been reported in places such as Iwaki
City, one of the largest municipalities in the coastal area outside the contaminated
area where many nuclear evacuees moved. Some Iwaki residents resent the fact that
nuclear evacuees are living for free in Iwaki and are able to purchase property using
their compensation money, thus also driving up local land costs (Saito and
Slodkowski 2014; Fukushima on the Globe 2014; Kawazoe 2014).

For nuclear evacuees, displaced from their homes for long/unknown lengths of
time, compensation is justified as just that—compensation for damages and disrup-
tion to their lives; furthermore, these funds are needed to support daily life needs.
Although some survivors were able to use their compensation money to purchase
new housing, compensation payments are a stop-gap measure and not a long term
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solution to support community and life recovery. Compensation should be adequate
to support evacuees’ needs, the issue of compensation is more than a question of the
appropriate amount but rather the intrinsic difficultly of putting a price on the loss
of home and livelihood, and destruction of culture and community.

13.6 Conclusion: Where Do We Go from Here?

With the understanding that the question of how to support Fukushima residents and
long term life recovery of nuclear evacuees may be part of a wicked problem, one of
the characteristics identified by Horst Rittel may offer a direction, as follows:

Solutions to wicked problems can be only good or bad, not true or false. There is no ideal-
ized end state to arrive at, and so approaches to wicked problems should be tractable ways
to improve a situation rather than solve it. (Rittel 1973)

Unlike an earthquake or tsunami, a nuclear accident is a man-made disaster,
caused by and resulting from a number of failures or mistakes made by individuals,
including corporate and government representatives. The nuclear meltdown at
Fukushima Daiichi has resulted in an area where people cannot live, and long term
displacement from communities, which have been forever altered. These wrongs
cannot be righted; what has been lost can never be restored. This situation cannot be
solved, but as a developed society there is a moral obligation to try to improve it, to
guarantee the human rights of nuclear evacuees, and improve their lives on the path
toward long term life recovery.

Five years have already passed since the tsunami and nuclear meltdown, and
looking forward, issues of long term displacement are unavoidable. Current issues
of displacement exceed Japanese precedents and disaster recovery policies that
focus on hometown recovery, and compensation payments are not a long term solu-
tion. In this context, it is important to remember that disaster survivors are guaran-
teed human rights based on international standards. The United Nations Inter-Agency
Standing Committee’s Operational Guidelines on Human Rights and Natural
Disasters (IASC Guidelines) emphasize that disaster survivors retain their human
rights even in displacement (IASC 2010). As Gould (2009) explains, supported by
these international documents, both health and housing should be considered as
matters of rights for those affected by disaster. A framework based on human rights
and human dignity, with a dual focus on the rights of evacuees as IDPs (Internally
Displaced Persons) and their rights for health should be a baseline towards guaran-
teeing an improvement in the situation for nuclear evacuees from Fukushima. Until
now, nuclear evacuees in Japan have rarely been recognized as IDPs (Hasegawa
2015), and correspondingly they have also been denied rights they are entitled to
according to international guidelines. The following section considers the implica-
tions of this international human rights framework for Fukushima evacuees.
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13.6.1 The Rights of Internally Displaced Persons (IDPs)

The United Nations Guidelines defines Internally Displaced Persons (IDPs) as
follows:

Persons or groups of persons who have been forced or obliged to flee or to leave their homes
or places of habitual residence, in particular as a result of or in order to avoid the effects of
armed conflict, situations of generalized violence, violations of human rights or natural or
human-made disasters, and who have not crossed an internationally recognized State bor-
der. (UN 1998)

Evacuees from Fukushima were indeed ‘obliged to leave their homes’ to ‘avoid
the effects of natural or human-made disasters.” In fact, all people who evacuated
from tsunami-affected areas within Japan can also be considered temporary IDPs;
those facing long term displacement from Fukushima continue to be IDPs. As
opposed to refugees, who cross international borders to escape conflict or disasters,
IDPs leave their homes but stay within the borders of their country—exactly the
situation of nuclear evacuees from Fukushima.

However, since the framework for IDPs is usually applied to developing coun-
tries, addressing the issue of IDPs has been especially difficult in developed coun-
tries such as Japan (Hasegawa 2015), as national governments feel confident that
they can handle the situation on their own, and international organizations are hesi-
tant to get involved.’ This was also the case after Hurricane Katrina in the United
States in 2005, marking perhaps the first time that significant efforts (US Human
Rights Network 2016) were made to apply the globally emerging framework of
IDPs to a developed country. In post-Katrina New Orleans, this human rights frame-
work based on principles of the rights of IDPs focused on evacuees’ Right to Return
(Amnesty International 2009, 2010; Buckner 2007). In terms of nuclear disaster
precedents, 25 years before the meltdown at Fukushima Daiichi NPP, people living
near Chernobyl suffered from the exposure caused by that nuclear catastrophe in
April 1986. Although there was early evacuation for some close by areas, without
dissemination of accurate information and lacking a long term resettlement plan, it
can be said that the human rights of Chernobyl victims were not protected
(Meybatyan 2014). Five years after the meltdown the disintegration of the USSR
and resulting transition made the situation of Chernobyl and responsibility for the
affected people more complex (Meybatyan 2014). As the concept of IDPs did not
become firmly established until the 1990s, it was not widely applied to people
affected by Chernobyl.

As Hasegawa points out, officially recognizing evacuees from Fukushima as
IDPs would go a long way to ensuring their rights are met and support their ability
to advocate for themselves effectively (Hasegawa 2015; Hasegawa 2016). As IDPs,

SThis situation parallels that of international involvement in emergency relief post-disaster—
wealthier countries often chose to reject offers of international aid, and rarely engage in interna-
tional humanitarian channels to request aid. The underlying principle (which the author does not
support) is that international aid, as well as international humanitarian/human rights standards, are
to be applied by certain (developed) countries to certain (developing) countries.
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evacuees should have the right to have ‘durable solutions’ for housing, which
according to IASC guidelines means that they either ‘return,’ or achieve ‘local inte-
gration’ or ‘resettlement;’ to be considered “sustainable, each settlement option has
to respect the right of IDPs to decide for themselves” (Mosneaga et al. 2016).
Currently, it can not be said that nuclear evacuees from Fukushima have these rights,
especially looking forward to April 2017, when the elimination of housing support
may leave few choices and many people may be forced to return to still contami-
nated towns. Related to housing options, Hasegawa points out that there should be
more and flexible options, as compared to the current artificial dichotomy between
“return” and “not return,” and calls for proposing “local integration and resettlement
on equal terms with return” (Hasegawa 2015). The bottom line is there should be
equal support for other options and long term resettlement—and no evacuee should
be forced to return to affected areas.

13.6.2 The Right to Health

In 2012, the UN Special Rapporteur on the right to health visited Fukushima and
issued a report with a series of recommendations to improve the situation related to
human rights for health. Echoing the importance and need for evacuees’ input in
decisions as mentioned above, the Special Rapporteur was also concerned that the
voices of affected people had not been included in decision-making, emphasizing
that the right to health framework requires that “the affected people in Japan need to
be part of the decision-making process as well as of the implementation, monitoring
and accountability procedures” (UN News Center 2012).

Five years after the 3.11 triple disaster, there are two main issues related to the
health of evacuees looking forward towards long term recovery. First of all, there
are still unknown long-term health impacts from exposure to radiation, and the con-
tinued provision of health monitoring and health care to the affected people over the
course of the long term process of life recovery will be needed for many years to
come. Whereas the impact of low-impact radiation is not well known, the accept-
able guidelines for exposure to radiation were raised. A related policy suggestion
would be to “incorporate the existence of scientific controversies on low-dose
radiation effects into policymaking and communications” (Hasegawa 2015), which
would be more accountable to residents’ experiences.

Secondly, the issue of “secondary” deaths after 3.11 is a critical concern, com-
bined with related lessons from previous disasters. The Japanese government recog-
nizes “secondary” death, or deaths of people who passed away because of indirect
impacts of the disaster. Of the 3472 people whose deaths have been recognized as
kanrenshi as of March, 2016, 1837 of the 2038 people from Fukushima Prefecture
were over 66 years old (Reconstruction Agency 2016b), suggesting that for
Fukushima residents and especially the elderly, the impact of evacuation and life in
the years after 3.11 has had a large negative effect on their health.
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A related issue is that of “solitary death” or kadokushi in Japanese, a well-known
phenomenon since the Great Hanshin-Awaji Earthquake in Kobe City 20 years ago.
In Kobe, housing recovery support mainly took the form of construction of high-rise
subsidized public housing apartments, an unfamiliar living environment for the
mainly elderly survivors who had lived in low-rise housing integrated into the local
community before the quake. Starting with the displacement from their former com-
munities into massive settlements of pre-fabricated temporary housing, and con-
tinuing after moving into public housing in high-rise apartment buildings, the
number of kadokushi continued to rise. With the literal translation of “solitary
death”—meaning the person passed away without anyone to notice their absence—
the existence of kadokushi speaks to the impact of the post-disaster living environ-
ment on people’s mental and physical health. Whereas the definition of kadokushi is
an unnoticed death, the reality includes larger and often more tragic contexts, such
as people suffering from depression, alcoholism, and including cases of suicide.

13.6.3 Human Rights, Housing, Recovery and Displacement

Based on the experience and knowledge from the past 5 years as well as from past
disasters, the importance and multiple connections between health and housing can
be identified as a key factor for supporting the human rights of disaster survivors, and
identifying priorities for supporting long term life recovery. Beyond the direct disas-
ter impact, the stress and pressures of long term evacuation and uncertainty can have
serious impacts on survivors. Supported by various human rights guidelines and
legal decisions, the rights of all evacuees, including so-called ‘voluntary’ evacuees,
to have a say and be in charge of making their own recovery decisions is crucial.
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Chapter 14

Restoration Measures After the 2011
Tohoku-oki Tsunami and Their Impact
on Tsunami Research

Catherine Chagué-Goff, Kazuhisa Goto, Daisuke Sugawara,
Yuichi Nishimura, and Takeshi Komai

Abstract Following the 2011 Tohoku-oki tsunami, many studies were carried out
to provide insights into processes involved with this event, as well as to assess its
impact on the landscape and the environment, evaluate the evidence that was left
behind and how it changed with time. Much can be learned from analogues of
events that have occurred in the past, the study of which providing information that
is required to improve hazard preparedness. This can best be achieved if deposits of
the latest tsunami and any previous events have been left undisturbed. On the other
hand, restoration measures needed to be implemented shortly after the 2011 tsu-
nami, in order to allow operations of vital infrastructures and agricultural activities
to resume. While these measures are required for social and economic reasons, they
are unfortunately in conflict with tsunami research, as they have led to the loss of the
2011 and even older deposits in many areas. As such, much of the geological record
is missing in a number of places. A few case studies are presented in this chapter,
with an emphasis on the area north of Sendai airport in the Miyagi Prefecture. There
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we show how a study focussing on the temporal changes and preservation potential
of the tsunami deposit and associated chemical signatures was affected by restora-
tion measures. Further examples from the Miyagi, Iwate and Fukushima Prefectures
are also briefly presented.

Keywords 2011 Tohoku-oki tsunami ® Restoration * Anthropogenic disturbance ®
Preservation potential ® Tsunami deposit ® Geological record

14.1 Introduction and Background

Recent tsunamis, while devastating, have however also provided a unique opportu-
nity for researchers to study them as analogues for older events, and thereby to gain
a better understanding of the processes involved. The knowledge acquired through
these studies can help improve hazard mitigation measures and tsunami prepared-
ness. One of these events was the Tohoku-oki tsunami, which was generated by a
M9.0 megathrust earthquake on 11 March 2011, and impacted hundreds of km of
coastal land on the Pacific Coast of Honshu and Hokkaido Islands in Japan (Fig. 14.1a)
(e.g. Mori et al. 2012) but also elsewhere in the Pacific (e.g. Dunbar et al. 2011).
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Fig. 14.1 (a) Map of Honshu and Hokkaido Islands, Japan. The star marks the epicentre of the 11
March 2011 Earthquake. The coastal areas affected by the tsunami are marked with a thick blue
line (based on Mori et al. 2012). The locations of the map in b near Sendai airport, as well as of
other sites discussed in the text (Yoshihama, Arahama, Iwanuma, Soma) are shown. The extent of
the Sanriku coast is marked with a grey thick line; I, M and F indicate Iwate, Miyagi and Fukushima
Prefectures, respectively. (b) Detail of study area where post-depositional changes were described
and assessed following the 2011 Tohoku-oki tsunami. Every pink dot on the shore-perpendicular
transect indicates a sampling site, as reported by Chagué-Goff et al. (2012a, b). The limits of the
recognisable sand deposit (>0.5 cm thickness), mud deposit and tsunami inundation, are also
shown
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Extensive research has been carried out, mostly in Japan, not only immediately after
the event, but also in following years. Many studies have aimed to assess the impact
of tsunami inundation on land, water, agriculture, people and infrastructure, as well
as evaluate the recovery process. Some have focussed on offshore deposits and the
impact on the offshore environment. Much work has also been carried out to search
for further evidence of historical and prehistorical tsunamis, and thereby extend the
geological record both temporally and spatially. This will help refine the recurrence
interval of large events, as well as the extent of their impact, and can therefore pro-
vide a better understanding of tsunami hazard and risk for the region.

Geological studies rely most often on the preservation of the sedimentological
evidence of old events, although geochemical and/or microfossil evidence is also
increasingly being recognised as a valuable tool (e.g. Chagué-Goff 2010; Pilarczyk
et al. 2014; Dura et al. 2016; Chagué-Goff et al. 2017). Event signatures are how-
ever affected by post-depositional changes. It should be noted that while these not
only affect onshore deposits, but also offshore deposits, the latter are not discussed
in this paper that focusses on research dealing with onshore deposits and impact of
post-tsunami restoration.

The effects of post-depositional changes on tsunami deposits have recently been
reported in tropical (e.g. Thailand following the 2004 Indian Ocean Tsunami:
Szczucinski et al. 2007; Goto et al. 2012b; Szczucinski 2012), arid (e.g. Peru fol-
lowing events in 1996, 2001 and 2007: Spiske et al. 2013) and temperate/arid cli-
mates (e.g. Chile following the 2010 Maule tsunami: Bahlburg and Spiske 2015;
Chagué-Goff et al. 2015). The preservation potential of the 2011 Tohoku-oki tsu-
nami deposits in a temperate climate is also being assessed (e.g. Chagué-Goff et al.
2012a, b, 2014; Shinozaki et al. 2016). The knowledge gained from follow-up stud-
ies can be applied to palacotsunami research, in order to better define the estimated
extent and magnitude of precursor events. While coastal areas of Japan have been
impacted by multiple large tsunamis in historical times (e.g. Goto et al. 2012a;
Garrett et al. 2016), and palaeotsunami research has been ongoing for decades, it
appears that it is the first event which has led to studies investigating post-
depositional changes affecting its deposits.

Tsunami researchers are well aware that deposits are more likely to be better pre-
served in low-lying coastal wetland, lagoon or lacustrine environments, because these
quiescent ecosystems not only provide enough accommodation space, but are less
likely to be subjected to anthropogenic disturbance (e.g. Goff and Chagué-Goff 1999).
It does not preclude natural post-depositional processes, including rainfall, bioturba-
tion, aeolian action, or even erosion due to storm or tsunami. Indeed, the loss of up to
1100-year of the geological record by the 2011 tsunami in a coastal lake has been
reported by Shinozaki et al. (2015). Nevertheless, this is usually the best place to look
for undisturbed tsunami deposits. The Sendai Plain with its low-lying flat topography,
as well as many low-lying valleys in the Sanriku region further north, although of
limited extent, offer such optimal settings for the preservation of tsunami deposits.
However, as in most countries around the globe, pressure due to increase in population
and demand for more available agricultural and habitable land has over time resulted
in disturbance and loss of these wetland and lagoon ecosystems. Many have been
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drained and converted to rice paddy fields and/or urban/industrial areas, as observed
on the Sendai Plain and Sanriku region (even before the 2011 tsunami). Thus, areas
where the geological evidence of past tsunamis is preserved are more limited.

The Sendai region has been severely affected by two or possibly three large his-
torical tsunamis prior to the 2011 Tohoku-oki tsunami: the 869 AD Jogan tsunami,
which is considered the predecessor of the 2011 event (e.g. Minoura et al. 2001;
Goto et al. 2012a), the 1454 AD Kyotoku tsunami (Sawai et al. 2015) and/or the
1611AD Keicho tsunami (Goto et al. 2012a). Much research has been and is still
being carried out to search for their geological evidence and spatial extent.

The 869 AD Jogan tsunami deposit, which is fairly easily identifiable as it is often
only separated from the overlying 915 AD Towada-a tephra by a thin peat layer, can
still be found in many locations on the Sendai Plain (e.g. Minoura et al. 2001; Sawai
et al. 2008; Sugawara et al. 2011), despite its occurrence at shallow depth, often
about 50 cm or less. This is remarkable, as rice paddy fields dominate the Sendai
Plain, but also possible, because paddy fields are shallow and do not require deep
ploughing (e.g. Wopereis et al. 1992). Nevertheless, before the development of mod-
ern, geometrically-arranged rice paddies, which occurred much earlier than 2011,
undulated fields were flattened to acquire better aqueous distribution and drainage
systems. Surficial soils were moved from one place to another. Thus, the disturbance
of surficial sediments is partly responsible for the discontinuous nature of the
Towada-a tephra and the Jogan tsunami deposit in places (Sugawara et al. 2010).

The possible 1454AD Kyotoku and 1611AD Keicho tsunami deposits on the
other hand, are only rarely found on the Sendai Plain. In fact, Sawai et al. (2015)
suggest that no definitive evidence of the 1611 AD tsunami deposit has been reported
so far and that what is believed to be evidence for the 1611AD event might be that
of the 1454AD Kyotoku tsunami. The extent of these possible two events was maybe
also more limited than the 869AD Jogan and if the deposit was thin (only a few cm
thick), then bioturbation and pedogenesis could have resulted in its loss, as also
observed elsewhere (e.g. Szczucinski 2012; Chagué-Goff et al. 2015). The deposit is
probably shallower and thus is more likely to have been disturbed through agricul-
tural practices. The 1611AD Keicho tsunami happened in the early stage of the Edo
Period, when the Sendai Plain region was developed as large-scale rice paddy fields
(e.g. Ebina 2014). Therefore, the tsunami deposit might have been removed in many
places. The early stages of the Edo Period also saw the planting of coastal forest and
the construction of artificial canals, including the Teizan-bori canal. Much of this
coastal forest was destroyed by the 2011 tsunami, while much waste filled the
Teizan-bori canal, whose banks were also damaged by the tsunami.

Following the 2011 Tohoku-oki tsunami, restoration measures were fairly
quickly implemented, in particular in areas that had been less affected by tsunami
inundation and/or that required a rapid return to operation, such as Sendai airport
for example. They occurred within a few weeks to months in areas near the tsunami
inundation limit in order to be able to resume agricultural activities and within a few
years in other areas to remove the sand blanketing many areas of the Sendai Plain
and the low-lying reaches of valleys, and reduce salinisation of the soil (e.g. Nakai
et al. 2015). The restoration effort followed guidelines provided in July 2011 by the
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Japanese Ministry of Agriculture, Forestry and Fisheries of Japan (MAFF) for salt
removal from farmlands, including reference concentrations of chloride for crops,
maintenance of drainage systems, removal of tsunami deposits, dispersal of calcare-
ous matter, salt flushing and ploughing (MAFF 2011).

Japan is unfortunately often affected by natural disasters (e.g. earthquakes, tsu-
namis, landslides, typhoons, floods) that generate a lot of ‘disaster’ waste. Thus,
there are also guidelines for countermeasures and also countermeasures in place for
the treatment of disaster waste (Disaster Waste Management Information Site
(DWMIS) 2016). Based on DWMIS (2016), the 2011 earthquake and tsunami
resulted in about 31 million tonnes of disaster waste across six prefectures, includ-
ing houses that were demolished. Of this, 10.6 million tonnes were classified as
‘tsunami disaster waste (tsunami deposit)’ that included sandy and muddy sediment
brought in by the tsunami, but also waste material mixed with it, such as paper,
concrete, plastic, wood, metal and oil (DWMIS 2016). In March 2015, 99 % of the
tsunami deposits had been transported and treated, with 100 % from the Miyagi and
Iwate Prefectures, but only 48 % from the Fukushima Prefecture. It is also worth
noting that 99 % of the ‘tsunami deposits’ have been recycled and have been used
for the recovery construction efforts (DWMIS 2016). One example is the
“Millennium Hope Hills’, in Iwanuma, south of Sendai airport (Fig. 14.1a), which
consist of a memorial for the victims of the 2011 earthquake and tsunami but also
artificial hills made using recycled concrete debris and tsunami rubble and sedi-
ment. These hills, which are being replanted, can, together with the newly built
seawall, help slow down the energy of any future tsunami waves, and can also serve
as evacuation areas (Fig. 14.2). The average cost of transport and treatment for the
disaster waste, including ‘tsunami deposit’, has been estimated at 37,000 JPY per
tonne (equivalent of approximately 364 US$ or 325 Euros). This however also

Fig. 14.2 Millennium Hope Hills, Iwanuma, Miyagi Prefecture (see Fig. 14.1a for location). (a)
Artificial hill built with recycled concrete debris and rubble from the earthquake and tsunami. The
hill can also serve as evacuation area (the top is 11 m above mean sea level). The black arrow on
the left points to the sign indicating the height of the 2011 tsunami (Photo Kazuhisa Goto); (b)
Plaque at the bottom of the hill showing the design of the hills and indicating that they were con-
structed using tsunami disaster waste, including concrete debris and tsunami deposits (Photo
Catherine Chagué-Goff)
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means that almost all the 2011 tsunami deposit in the Iwate and Miyagi prefectures
has been completely removed, and with it any geological evidence of the event.
While it is acknowledged that restoration is necessary after such a devastating
event, and that it is important for social and economic reasons to return to pre-
disaster conditions, if possible, and re-establish land conditions suitable for farming
and living, this is unfortunately in conflict with tsunami research. Researchers
attempt to learn not only from the tsunami itself, but also the recovery process and
post-depositional effects on tsunami deposits, to better understand processes that
affected historical and prehistorical deposits and that might prevent or complicate
their identification in the geological record. Post 2011, much effort has also been
devoted to improve the record of past tsunamis, and in particular their spatial extent
in the region, in order to gain a better understanding of the recurrence intervals and
also magnitudes of these events. While many studies were carried out in the 2 years
following the tsunami, there is still a need to further this research. As described
below, this effort has been somewhat hampered by restoration measures. Here we
report on a few examples on the Sendai Plain, Sanriku region and Fukushima
Prefecture, where remediation measures led to loss of the geological evidence.

14.2 Case Studies

14.2.1 Case Study 1: Transect Near Sendai Airport, Miyagi
Prefecture

A post-tsunami survey was carried out in May 2011 along a shore-perpendicular
transect north of Sendai airport, Sendai Plain, that extended about 5 km inland
(Goto et al. 2011). Samples were collected every 50 m or 100 m along the transect
(Fig. 14.1b), and analysed for sedimentological characteristics, heavy minerals, dia-
toms, nannoliths, foraminifera, magnetic fabric and geochemical signatures includ-
ing salts, inorganic elements and stable isotopes (Chagué-Goff et al. 2012a, b;
Jagodzinski et al. 2012; Pilarczyk et al. 2012; Richmond et al. 2012; Schneider et al.
2014; Szczucinski et al. 2012). Inverse and forward modelling were also conducted
using data from that transect as a basis (Jaffe et al. 2012; Sugawara and Goto 2012).
While most studies were conducted based on the survey carried out in May 2011,
changes in water-leachable ions were measured over time to assess the environmen-
tal impact of tsunami inundation (Chagué-Goff et al. 2012b) and effects of salinisa-
tion on rice production (Chagué-Goff et al. 2014). Chagué-Goff et al. (2012a) also
investigated the short-term changes in the chemical composition of various sedi-
ment types between May and October 2011, and concluded that chemical signatures
were likely to be better preserved in fine-grained organic-rich sediment. Further
study has been carried out, with repeat sampling and analysis over the years, to gain
a better understanding of the preservation potential of chemical markers in a tem-
perate climate, with implications for palaeotsunami research.
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While the research was conducted on one single shore-perpendicular transect, it
included various geomorphic and sedimentological settings, including a beach,
coastal forest and low-lying land, with a deposit ranging from sand to mud (e.g.
Goto et al. 2011; Richmond et al. 2012). This site represented a unique natural labo-
ratory for examining the longevity of chemical signatures, due to the variety of set-
tings encountered. The low-lying topography led to ponding of seawater over a few
months in some areas, associated with evaporation and concentration of salts, both
in sandy and mud-dominated deposits (Chagué-Goff et al. 2012a, b). One aspect of
the research was to assess how well marine and mineral markers could be preserved,
as previous studies had shown that saltwater indicators could form strong bonds
with organic matter and be retained over thousands of years (Chagué-Goff and Fyfe
1996). The study was also linked with the evaluation of the preservation potential of
the 2011 sandy to mud-dominated deposit.

Ultimately, sandy and muddy deposits associated with large amounts of salts are
certainly not favourable for agricultural purposes. Paddy fields dominated the study
area before the tsunami, and measures were undertaken to restore the land, so that
rice production could resume. This included ploughing and mixing of the thin mud
deposit with the soil, and flushing of salt with freshwater (e.g. MAFF 2011; Nakai
etal. 2015) (Fig. 14.3), mostly from 3.4 km from the shoreline, about 500 m further
landward of the limit of the recognisable sand deposit (0.5 cm thickness)
(Fig. 14.1b). As a result, there was no tsunami deposit left landward of 3.4 km in
February 2012, as seen in Fig. 14.4, and samples are labelled as soil. While rice
production was planned for 2012, soy bean crops were observed in September
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Fig. 14.3 Sign indicating restoration measures for salt removal of the paddy soil near Sendai air-
port, 3.4 km inland (February 2012) (Photo Catherine Chagué-Goff)
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Fig. 14.4 Sulphur concentrations (mg kg=', shown in logarithmic scale) as determined with an
Olympus INNOV- X portable XRF, in tsunami deposit, soil and beach samples in May 2011,
February 2012 and March 2013. As multiple samples were usually collected from a trench at each
site and analysed, results are shown as multiple data points for each trench location. The dashed
line marks 1000 mg kg~'. Note the different scale in May 2011, as concentrations exceeded
10,000 mg kg~! in a few samples. The arrows for Site A, Site B and Site C point to the highest
concentrations measured at the trench (n.a. not available, as sites not available for sampling due to
restoration measures; < dl below detection limit)
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Fig. 14.5 Site A —May 2011, February 2012, March 2013. See Fig. 14.1b for site location (Photos
Catherine Chagué-Goff)

2012, thus suggesting that the water and/or soil quality was still not adequate for
rice production (see Chagué-Goff et al. 2014 for details). While guidelines for rice
crops refer to chloride concentrations (MAFF 2011; Chagué-Goff et al. 2014), the
salinity levels were also reflected in the still elevated sulphur concentrations in the
soil in February 2012 (see Fig. 14.4).

In May 2011, salt crusts were observed and high salt concentrations measured at
a site immediately landward of the limit of the sand deposit dominated by thick
cracked mud (Site A, Fig. 14.1b; Figs. 14.4 and 14.5a), and attributed to seawater
ponding and evaporation (Chagué-Goff et al. 2012a, b). Electrical conductivity
exceeding that of seawater was also measured at a nearby site, where water was still
ponded in May 2011, reflecting the effects of evaporation (Chagué-Goff et al.
2012a). Elevated concentrations of salt (e.g. NaCl, KCI) and sulphur, the latter
mostly as sulphate, were also measured in February 2012 at the site, where tractor
tracks were observed (Figs. 14.4 and 14.5b). In March 2013, new paddy fields had
been established (Fig. 14.5¢), after flushing of the remaining salt, and thus no data
are available at site A (Fig. 14.4). Electrical conductivity measurements indicated
that the paddy fields were inundated with freshwater (unpublished data).

On the landward side of Hakken-bori canal (Site B, Figs. 14.1b and 14.6), the
tsunami deposit consisted of a 5 cm thick sand overlain with a thin mud cap. The
site was still damp, due to prolonged seawater ponding, and extremely high salt
concentrations were recorded in May 2011 in the surface mud layer (Chagué-Goff
et al. 2012b and see Fig. 14.4). The seawater had leached through the sand and high
concentrations were also measured in the underlying fine-grained soil. Follow-up
studies indicated that the salt had been diluted due to rainfall, although elevated
seawater indicators were still measured in 2012 (Chagué-Goff et al. 2014) and 2013
(Fig. 14.4). In 2015, high sulphur concentrations were recorded immediately above
the hardpan (unpublished data), due to the low permeability of the compacted hard-
pan, which is artificially created to prevent water loss from rice paddy fields (e.g.
Wopereis et al. 1992). This was measured, despite some visible disturbance at the
surface of the site (Fig. 14.6d). So while saltwater indicators were not preserved
long-term in the tsunami deposit itself, research showed that they could be retained
in the underlying soil, although further research is required to ascertain the possible
influence of rice farming and fertiliser application on sulphate concentrations. This
represented a unique opportunity to record and study the longevity potential of
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Fig. 14.6 Site B — May 2011, February 2012, March 2013, May 2015, March 2016, July 2016.
See Fig. 14.1b for site location. The black ellipse marks the location of the house in photos taken
in May 2011, May 2015, March and July 2016. In March 2016, the soil above the hard pan was
removed and new organic-rich soil laid down (Photos Catherine Chagué-Goff)

chemical signatures of tsunami inundation, and investigate whether a change of
chemical forms occurred with time. However, as observed in March 2016 (Fig.14.6e),
the soil above the hardpan had been removed and was being replaced with organic-
rich soil, to allow the re-establishment of extensive rice paddies, as seen in July
2016 (Fig. 14.6f). Thus no further research could be undertaken at that site.

High concentrations of saltwater indicators were also recorded in March 2013,
2 years after the tsunami at site C (Figs. 14.1b and 14.4), where the tsunami deposit
consisted of a 1 cm thick sand layer over sandy soil (Fig. 14.7a—c). The low contents
measured in May 2015 (unpublished data) can be attributed to mixing of soil and
flushing with freshwater, which most certainly occurred prior to planting of rice
paddies in 2014, as indicated by remains of rice plants in the paddy field (Fig. 14.7d).
However, no new crops had been planted in May 2015 at that site, but larger paddy
fields were being re-established in March 2016 (Fig. 14.7e), as also observed in July
2016 (photo not shown).

Further seaward, while the tsunami deposit had been left undisturbed in 2012,
the remnants of the destroyed coastal forest were removed and by March 2013, the
land had been raised by a few metres behind the newly built seawall, and seedlings
were planted to re-establish a new coastal forest.

Thus, it appears that, within 5 years of the 2011 event, not much of the tsunami
deposit has been preserved. While it is understandable that remediation measures
are required for the wellness of the inhabitants, it is a loss for science, as this means
that most of the sedimentological evidence for the event has been removed from the
region. Thus future generations of researchers will lack the geological evidence for
this event that was so important not only in geological but human terms.
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Fig. 14.7 Site C (WP326) — May 2011, February 2012, March 2013, May 2015, March 2016. See
Fig. 14.1b for site location (Photos Catherine Chagué-Goff)

14.2.2 Case Study 2: Arahama, Sendai Plain, Miyagi
Prefecture

Previous research in Arahama, which is about 10 km N of Sendai airport, included
extensive investigations to determine the extent of the Jogan tsunami deposit (Sawai
et al. 2008; Sugawara et al. 2010, 2011), whereby many cores were taken with a
geoslicer along a number of transects. These studies revealed that the 869AD Jogan
sandy deposit and 915AD Towada-a tephra mostly occurred at about 50 cm depth,
with often only a thin peat layer between both. More recently, a preliminary inves-
tigation compared the chemical signature of the sandy deposits left behind by the
869AD Jogan tsunami and the 2011 Tohoku-oki tsunami from a core collected in
May 2011 at a site 1.5 km inland from the present shoreline, with results suggesting
that the source material was similar (Chagué-Goff et al. 2012a). Another study was
carried out in May 2013 at a nearby site by Watanabe et al. (2014), as part of an
investigation at multiple sites on the Sendai Plain, to determine the age of the tsu-
nami deposits preserved in the sedimentary record. While the occurrence of the
Jogan deposit is often inferred from his position almost immediately below the
Towada-a tephra, as reported by Sawai et al. (2008) and Sugawara et al. (2010,
2011), the tephra is not always present, thus leading to uncertainty regarding its
identification. Plant residues picked from immediately below the sand deposit were
analysed by '*C AMS at Nagoya University and returned an age of 940-1,060 year
cal BP (20), thus confirming that the sandy deposit was indeed the Jogan deposit
(Watanabe et al. 2014).

However, recent restoration work using heavy machineries was carried out in the
area. As seen in Fig. 14.8, it has resulted in an extensive loss of older deposits in
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Fig. 14.8 Arahama, Wakabayashi, Miyagi Prefecture. See Fig. 14.1a for location. (a) Machine-
equipped restoration work (November 2014); (b) The light grey colour represents the exposed
915AD Towada-a tephra and the 869AD Jogan tsunami deposit, which could positively be identi-
fied due to the previous extensive research in this area. These units were then removed as a result
of the machine-equipped restoration work (November 2014) (Photos Daisuke Sugawara)

places, including the 915AD Towada-a tephra and the 869AD Jogan sand layer,
which had previously be studied by Sawai et al. (2008) and Sugawara et al. (2010),
and can thus easily be identified within the peaty substrate. Thus, not only the 2011
deposit but also a geological record of more than 1200 years, or even longer, have
been removed, thus hindering further research in the area.

14.2.3 Case Study 3: Yoshihama, Iwate Prefecture

Before the 2011 event, Yoshihama, in the Sanriku region, northern Honshu
(Fig. 14.1a) had been hit by the 1896AD Meiji tsunami and 1933AD Showa tsu-
nami, with both resulting in fatalities in the village. Tsunami deposits left behind by
these events consisted of sand, but also a large boulder that was transported inland
by the 1933AD Showa tsunami, as reported by witnesses. It is possible that the
sandy deposits from the 1896AD and 1933AD events might have been disturbed, as
the area was used for paddy fields prior to 2011 (Fig. 14.9a). It is also interesting to
note that the large boulder described above was uncovered by the 2011 tsunami
(Fig. 14.9b).

After the 1933AD Showa tsunami, inhabitants were instructed to move further
inland, which saved many lives and properties in the village in 2011 (Tohoku
Regional Bureau, Ministry of Land, Infrastructure and Tourism 2014). In 2008, a
stone monument was erected, as a reminder of the 1933 AD event, indicating that the
tsunami run-up was 3 m higher than the top of the monument, and also stating that
the monument was erected so that lessons from the tsunami are not forgotten
(Fig. 14.9¢c). A number of stone monuments have been observed in the Sanriku
region, often marking the run-up heights of previous events, warning of tsunami
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October 2013

Fig. 14.9 Yoshihama, Sanriku region, Iwate Prefecture. See Fig. 14.1a for site location. (a) Area
near the shoreline, with paddy fields that were inundated by the 2011 tsunami (Photo Yuichi
Nishimura); (b) Boulder that had been deposited by the 1933 AD Showa tsunami and that was
uncovered by the 2011 event (Photo Catherine Chagué-Goff); (¢) Tsunami stone monument
erected in 2008 warning residents of the tsunami danger (see text for further explanation) (Photo
Catherine Chagué-Goff)

danger. Housing was al