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Prime Minister’s Diary

VISIT TO THE REPUBLIC OF KOREA

O

n February 9, 2018, Prime Minister Shinzo
Abe visited Yongpyong and PyeongChang in
the Republic of Korea (ROK).
Prime Minister Abe held talks with H.E. Mr. Moon
Jae-in, President of the ROK. Following that, Prime
Minister Abe attended a reception hosted by President Moon, and then participated in a Japan-US-ROK
photo session.
Lastly, the Prime Minister attended the Opening
Ceremony for the 23rd Olympic Winter Games held
at the PyeongChang Olympic Stadium.
After the Japan-ROK Summit Meeting, the Prime
Minister said, “Firstly, at the beginning, I explained
to President Moon clearly and in detail the position
of Japan on the Japan-ROK Agreement. This agreement states that the issue of the comfort women is
resolved finally and irreversibly. This commitment
made between our two countries forms the cornerstones of our bilateral relationship. President Moon
and I also shared the view that we must develop a
future-oriented Japan-ROK relationship.
At long last, the Olympics will start from today.
Japan will do everything it can to help make these
Olympic Games held in Asia a success.
Meanwhile, even at this very moment, North
Korea continues to persistently pursue its plans for

The Japan-ROK Summit Meeting

Prime Minister Abe shakes hands with President Moon of the Republic
of Korea

nuclear weapons and missiles and develop them.
The international community must look squarely
at this reality. Dialogue for the sake of dialogue is
meaningless. I stated that clearly to President Moon.
In order to make North Korea change its policies and
have North Korea seek dialogue, all United Nations
(UN) Member States need to comply with the sanctions resolutions of the UN Security Council and put
maximum pressure on North Korea. I also confirmed
with President Moon this firm
course of action that Japan and
the United States have completely
agreed upon. The strong cooperative relationship among Japan, the
ROK, and the United States will
never waver. North Korea must
fully recognize that. I will continue
to strongly call on North Korea to
take concrete actions toward the
resolution of the abduction issue
as well as the nuclear and missile
issues, based on close cooperation
among Japan, the ROK, and the
United States.”

Photographs and text courtesy of the Cabinet Public Relations Office of the Government of Japan.
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Technologies
for Disaster
Mitigation

“The Great East Japan Earthquake and accompanying tsunami of
2011 was a wide-range, complex disaster that greatly exceeded the
various knowledge and technologies relating to natural disasters that
we had fostered until that point and not enough advance measures
were in place.” So says Fumihiko Imamura, a world-leading researcher
in tsunami engineering and director of the International Research
Institute of Disaster Science (IRIDeS). On the seventh anniversary
of the disaster, we look at some of the measures that continue to be
introduced in Japan — and overseas — to prevent and mitigate natural
disasters, from a pioneering Earthquake Early Warning system and
new modes of education, to quick-build temporary houses and retrofit partial seismic isolation floors.
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Fumihiko Imamura

The Deepening
of
Disaster Science
I

n April 2012, a little over a year after the
Great East Japan Earthquake of March 2011,
Tohoku University founded the International
Research Institute of Disaster Science (IRIDeS)
on its Aobayama campus in Sendai City, Miyagi
Prefecture. We asked IRIDeS Director Fumihiko
Imamura, a world-leading researcher in tsunami
engineering, about the activities of the Institute.
Please tell us about the background and aims for
establishing the IRIDeS
The Great East Japan Earthquake and accompanying tsunami of 2011 was a wide-range, complex
disaster that greatly exceeded the various knowledge and technologies relating to natural disasters that we had fostered until that point and not
enough advance measures were in place. As a university in the area affected, we established the IRIDeS with the mission to learn from this, minimize
disaster damage and never repeat unexpected
damage. A major objective of the Institute is the
deepening of disaster science and the creation of
action-oriented disaster management.
The deepening of disaster science is about
framing the process chain of advance disaster
measures, disaster occurrence, damage spreading,
emergency measures, restoration and reconstruction, and preparations for the future as a disaster
cycle as well as elucidating the challenges for each
process and thinking about how to solve them.

Photo: Hiroshi Sakurai
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By contrast, the creation of action-oriented
disaster management is about customizing the
results of disaster science research with an eye
to regional features and culture, creating an academic discipline that can provide support in
response to the disaster cycle in each region.
What research fields does the IRIDeS work in?
The IRIDeS consists of thirty-six fields in seven
divisions, such as the Hazard and Risk Evaluation
Research Division, the Regional and Urban Reconstruction Research Division, and the Human and
Social Response Research Division. Our research
covers a broad range of fields, from natural science including earthquakes, tsunami, and volcanoes to history, law, culture, education and
other social sciences. An especially big feature is
that we cover the fields of disaster medicine and
medical science, including disaster-related infectious disease, public health, psychiatry, and so
on. Furthermore, we are facilitating research on
wide-area, complex disasters by collaborating
across the boundaries of the natural, human and
social sciences.
Since the founding of the IRIDeS, similar interdisciplinary research institutes have been established in Europe and North America, but we are
the only institute in the world to gather as many
as sixty-five full-time faculty members specializing in disasters.

Please tell us about your results so far.
The damage caused by the tsunami after the Great
East Japan Earthquake was very different from
other events in the past. Damage became more
serious not only due to the bigger scale of the tsunami, but because of a combination of factors,
such as the flow of the tsunami drawback, the
behavior of drifting objects including cars, boats,
buildings, topographical change and the concomitant expansion of inundation areas, and conflagrations. The IRIDeS used RIKEN’s K computer to
develop a program for recreating and analyzing
such damage. This will contribute greatly to tsunami countermeasures, such as hazard mapi formulation, in Japan and abroad.
Moreover, we created the Pocket Notebook
for Family’s Disaster Resilience (Minna-no-Bosai
Techo) in 2013 on the basis of research results and
lessons learned from a variety of natural disasters such as the Great East Japan Earthquake. The
notebook includes preparations and responses for
each stage from disaster occurrence to restoration
as well as contact methods for families. It was distributed to about 400,000 households mainly in
the Tohoku region.
How is the IRIDeS’s international collaboration
and cooperation?
For example, in order to communicate our lessons from the Great East Japan Earthquake, we
are engaged in the Michinoku-Shinrokuden project, where we are working together with Harvard
University in the United States to archive all our
records. Moreover, we exchange graduate and
undergraduate students with the University of
Hawaii to foster human resources for disaster risk
reduction. Furthermore, we are planning joint
research and symposia in the field of disaster
science with Monterrey Institute of Technology
i A hazard map identifies areas susceptible to natural disasters such
as tsunamis, earthquakes, volcanoes, storms and floods.

and Higher Education in Mexico, which suffered
damage from a sequence of earthquakes in September 2017.
During the Third UN World Conference on
Disaster Risk Reduction held in Sendai in 2015,
the Sendai Framework for Disaster Risk Reduction, international guidelines for disaster risk
reduction until 2030, was adopted. Building on
this, the World Bosai Forum/International Disaster Risk Conference was held in Sendai for the first
time in November 2017, gathering more than 900
participants representing national governments,
local authorities, universities, civil society, businesses and international organizations in more
than forty countries and regions. This forum centered on Asia and the Pacific Rim and became a
venue for sharing insights about the Great East
Japan Earthquake and lively discussions about
the Sendai Framework for Disaster Risk Reduction. Continuing and developing this from here on
is of utmost importance.
Please tell us about the next World Bosai Forum,
which is planned for November 2019.
Through this next forum, we are hoping to spread
the comprehensive concept of “Bosai” to the world
for use at all stages from disaster risk reduction to
restoration and reconstruction, thus contributing
to disaster risk reduction around the world.
In this sense, continued engagement with restoration work following the Great East Japan Earthquake is also important. For example, we want
to create networks of people and objects that can
transmit lessons from the disaster to future generations. This can be done by training people who
can present accounts of the disaster orally or by
maintaining remains. We want to share this experience of wanting to transform the negative heritage
of disaster into assets with the rest of the world.

Interview by HIROSHI SAKURAI
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New Network
Speeds Up
Disaster Detection

Effective use of a new observation network for earthquake, tsunami
and volcano that covers all land and sea in Japan has begun with the
aim of reducing damage from natural disasters.

TAKASHI SASAKI

I

n
November
2017,
the
National Research Institute
for Earth Science and Disaster Resilience (NIED) began
using a system known as Monitoring of Waves on Land and Seafloor
(MOWLAS) to reduce as much
potential earthquake damage as
possible. MOWLAS is an observation network for earthquake, tsunami and volcano that covers all
land and sea in Japan, the largest
such network in the world.
NIED is aggregating data collected through this observation
network and releasing it to the
public.
Director-General
Shin
Aoi at NIED’s Network Center for
Earthquake, Tsunami and Volcano
explains, “MOWLAS is an observation network that took us roughly
twenty years to establish, starting with the Great Hanshin-Awaji
Earthquake in 1995. That epicentral earthquake was caused by an
active fault. It could happen anywhere in Japan at any time.”
There are about 1,900 MOWLAS observation stations on land
alone. They cover all Japanese
Photo: Courtesy of NIED
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Nansei Islands

Ogasawara Islands

Observation networks covering both land
and ocean areas for earthquake, tsunami
and volcano
islands. The combination of three
networks identifying different
types of shaking defines MOWLAS:
High Sensitivity Seismograph Network Japan (Hi-net), which records
minor tremors not felt by humans;
Full Range Seismograph Network
of Japan (F-net), which is capable
of measuring shakes ranging from
slow to fast; and Kyoshin Network (K-NET) and Kiban Kyoshin
Network (KiK-net), which reliably
record strong ground motions. In
addition, MOWLAS includes the
Fundamental Volcano Observation Network (V-net), which was

established to monitor sixteen
volcanoes in Japan. MOWLAS has
an established system for continuously monitoring jolts caused by
volcanic activities, in addition to
shakes from various earthquakes.
It perpetually transmits observation data on a real-time basis to
concerned organizations, including NIED and the Japan Meteorological Agency.
“We increased our efforts to
construct a new observation network for the sea after the Great
East Japan Earthquake in 2011,”
says Aoi. “This was the result of

Tsunami simulation
for an earthquake
occurring off
Fukushima Prefecture
on 22 November 2016.
Automatic high-speed
calculation is carried
out for the tsunami,
with red indicating
push waves, blue
indicating pull
waves, and the color
intensity indicating
predicted wave
height.

the gigantic tsunami that formed
beyond conventional predictions
and caused enormous damage to
coastal areas at that time.”
The newly established observation network is the Seafloor
observation network for earthquakes and tsunamis along the
Japan Trench (S-net). It took
about six years for NIED to install
the observation equipment for
this network, combining seismometers and tsunami gauges
at 150 points on the seafloor off
the coast stretching from the
Boso Peninsula to Hokkaido. The
Dense Oceanfloor Network system for Earthquakes and Tsunamis (DONET), which the Japan
Agency for Marine-Earth Science
and Technology (JAMSTEC) had
established on the seafloor off the
coast of the Kii Peninsula and Shikoku, where massive earthquakes
are feared to occur, was also transferred to NIED in April 2016. Those
steps made it possible for NIED to
detect earthquakes in the sea and
tsunami near their epicenters, and
to transmit the information speedily and accurately.
“Effective use of MOWLAS,

the observation network covering land and sea, enabled us to
detect jolts caused by subductionzone earthquakes i, such as the
Great East Japan Earthquake, up
to about 30 seconds earlier and
the start of a tsunami up to about
20 minutes earlier than before,”
says Aoi. “We can expect MOWLAS to greatly ensure your safety
and sense of security, because it
can contribute to advanced early
earthquake warnings and immediate tsunami predictions.”
In addition to those activities,
NIED began to apply the data gathered from the MOWLAS seafloor
seismometers to railway controls
based on agreements signed with
three JR companies, namely, East
Japan Railway Company, Central
Japan Railway Company and West
Japan Railway Company. This system is already at work on certain
sections of the Tohoku Shinkansen and Joetsu Shinkansen lines
and achieves railway controls up
to 20 seconds earlier at maximum.
“In the future, we are planning to use the massive amount
of data obtained from MOWLAS to
develop a variety of technologies,

including those for predicting
shakes the moment a big earthquake strikes and others to simulate all stages, from the arrival of
a tsunami to its conclusion,” says
Aoi, describing the potential for
MOWLAS. “We believe the observation data gathered through
MOWLAS and related research
findings will help each and every
Japanese citizen increase their
disaster awareness, as we are
releasing the data and findings
extensively to the public through
the Internet, in addition to sharing them with other parties, such
as relevant government ministries
and agencies, research institutions, universities and companies
in the infrastructure business.
People overseas, such as earthquake researchers, are pinning big
hopes on MOWLAS, too.”
MOWLAS enables people to
gain time before a disaster occurs
and will certainly work to improve
safety, reduce casualties and protect infrastructure, even though
the time gained may only be tens
of seconds. Further studies and
contributions to the world are
expected in this field.

i	Subduction-zone earthquakes occur in ocean trenches and troughs that act as boundaries between plates on the landward side and seaward side. They include earthquakes at a plate boundary and intraplate
earthquakes. Fault movements on plate boundaries cause the former, while the latter results from fault movements within plates on the seaward side.
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Real-time Risk Maps for
Disaster Prevention
In July 2017 the Japan Meteorological Agency (JMA) started to provide “Real-time Risk Maps” showing
the levels of risk of inundation, floods and landslides to help prevent water-related disasters.

TAKASHI SASAKI

A

ccording to rainfall
trend
analysis,
the
number of concentrated and torrential
rainfall events is increasing year
by year over Japan, and water
related disasters occur every year.
In response, JMA has been made
efforts to develop weather information for disaster prevention.
Yasunobu Takagi, a Senior Forecaster in JMA’s Forecast Department, says, “JMA has been issuing
Advisories, Warnings and Emergency Warnings, and such information is now issued for each area
of a municipal government all over
Japan. However, there were voices
asking for more detailed information about where the risk is in the
area and what its level is both from
residents and the local government officials who are responsible
for issuing evacuation recommendations and orders to the residents. In response to these voices,
JMA started to provide information in the “Real-time Risk Maps”
in July 2017.”
The Real-time Risk Maps show
risk levels in colors on a scalable map all over Japan with a
mosaic pattern for landslides and

10
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inundation, and with river flow
paths for flood disasters, and
enable viewers to recognize easily
the location of risks and their levels. This detailed risk information
is generated by using collected
rainfall observations, analyzing
and forecasting rainfall distributions, simulating the flow of water
under the ground and through
rivers, and evaluating risk levels associated with past disaster
events. The rainfall distributions
can now be observed accurately
by the developed weather radar
network across Japan. However, it
must be acknowledged that waterrelated disasters occur owing
to many factors including landforms and geology, and are not
related directly with the amount
of rainfall. Simulating the flow of
water under and on the ground
and through rivers, three types
of indices are computed, such as
soil water index (amount of rain
soaking and accumulating in soil),
surface water index (amount of
rain remaining and accumulating on the surface of the ground)
and runoff water index (amount
of rain gathering from headwaters
and running through rivers). Then,
risks are evaluated in advance in
five levels by comparing the computed indices with thresholds

statistically determined for each
grid point from the past disaster
data of twenty-five years. The risk
levels are displayed on the “Realtime Risk Maps” for landslide,
inundation and flood respectively
and updated every ten minutes.
Takagi says that he would like
to ask people to pay particular
attention to the Real-time Flood
Risk Map among the three. In
Japan, there are many small and
medium-scale rivers with narrow
width, and their flows are steep
in mountain areas. When it rains
heavily over the upper areas of
a river, the flood risk of the river
rapidly increases in a short period
of time, and could be deadly for
residents who fail to escape from
buildings submerged.
“Before, river flood forecasts
were only conducted for largescale rivers and based on real-time
water height observation data,”
says Takagi. “Meanwhile, the
Real-time Flood Risk Map focuses
on small and medium-scale rivers, whose water height increases
rapidly but where water height
observations are very limited. The
Map provides risk information taking into account future risks three
hours ahead, enabling people to
evacuate from the rapid increase
of water in advance. There are five

Small and medium-scale rivers may flood abruptly
14:30, 5 July 2017

15:32, 5 July 2017 (an hour later)

Flooding river

Impossible to
evacuate
14:30, 5 July 2017

15:30, 5 July 2017
Dark purple is live
rather than forecast

Advanced forecast
data three hours
ahead

Dark purple
(Probably
already flooded)

Red
(Warning)
Photos: Courtesy of Hita City/Figures: Courtesy of Japan Meteorological Agency

color levels shown in the Map.
Light blue means that the river is at
the lowest risk level but asks people to pay attention to future information. Yellow means at the advisory risk level. Red means at the
warning level. Light purple means
a risk level higher than the warning level indicating a very dangerous situation is forecasted. Dark
purple means at the highest risk
indicating the river would have
already flooded, houses and roads

would have been surrounded by
water, and people might have lost
a chance to evacuate. Therefore,
referring to water level observed
information if obtained, people
are expected to evacuate at the
light purple risk level, and elderly
people are expected to evacuate
at the red, To save lives in such
disasters, JMA expects people
individually to know the risks and
make decisions to act to protect
themselves. To support people

more, JMA will make continuous
efforts to provide more accurate
forecasts and to provide weather
related information more clearly
and recognizably.”
Simple and essential information such as the Maps is expected
to be effective in saving lives in the
event of a disaster. Providing the
Real-time Risk Maps, JMA expects
people to raise their awareness
about flood risk and consciousness
about disaster prevention.
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An operating room fitted with
the Shimizu ANSHIN FLOOR

Seismic Isolation Made Simple
A new partial seismic isolation technology enables low-cost and
highly effective construction of earthquake-resilient floors where a
building most needs them.

MAO FUJITA

S

himizu Corporation focuses its research on
seismic isolation structure technology to
protect buildings from major earthquakes.
Seismic isolation structures are divided
into two types: seismic isolation for an entire building and partial seismic isolation only for the necessary parts. Because low costs and short delivery
periods are required for its introduction to existing
buildings, demand has grown for partial seismic isolation when seismic isolation cannot be applied to
entire buildings.
Through various investigations following the
Great East Japan Earthquake, Shimizu Corporation
heard from many medical workers that they faced
problems continuing operations during strong vibrations despite sufficient the earthquake-resistant
performance of buildings. Medical workers also said
that if seismic isolation had been applied to operating rooms when the earthquake occurred, operating tables would not have been shaken, safety could
have been easily secured for patients, medical equipment could have been prevented from falling and
medical operations could have resumed quickly following the earthquake.
In response, Shimizu Corporation developed
All photos: Courtesy of Shimizu Corporation
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Partial seismic
isolation overview
a partial seismic isolation floor system (Shimizu
ANSHIN FLOOR) for operating rooms that has a simple structure of just two thin steel plates on the floor.
This system facilitates high-level seismic isolation
effects for the structure of the upper seismic isolation plate with a flat plate (sliding steel plate) sliding
on a floor plate (embossed steel plate).
Akira Fukukita, General Manager of the Center
for Safety and Reliability Engineering at the Institute of Technology, says, “Shimizu ANSHIN FLOOR
has two characteristics. First, because it is thin, it
can be applied to both new and refurbished buildings. Second, springs are used so that operating
room floors [fitted with seismic isolation plates]
will return to their original positions after the

ANSHIN FLOOR structure, principles and movement during an earthquake
earthquake has ceased.”
To find a suitable steel plate for use as a floor
material that slides well, Shimizu Corporation conducted many tests to confirm whether the strength
and durability could be maintained with thinner
plates. They discovered that the thin steel plates
manufactured by Nippon Steel & Sumitomo Metal
Corporation used for white household appliances,
such as refrigerators, satisfied the seismic isolation
performance they sought. Because Shimizu ANSHIN
FLOOR uses a thin steel plate of 1.6 millimeters for
the floor plate and seismic isolation plate, the installation as a whole is about 5 millimeters thick, including a floor sheet for the finish.
Next, Shimizu Corporation moved on to select the
springs to connect the seismic isolation plate with
the building floor to facilitate the sliding floor returning to its original position. Fukukita says, “We chose
a special spring called a constant load spring. Normal
springs generate restoring force proportional to the
amount of pulling, but constant load springs produce
a certain level of restoring force irrespective of the
amount of pulling. The seismic isolation plate starts
to move when an earthquake with a seismic intensity
of more than 5 occurs. We wanted it to return to its
original position when the earthquake ceased. The
key to our development was the level to which we
should set the strength of the springs.”

General operating rooms have dual wall structures. There is an operating room in the inside wall
and a 70 to 80 centimeter-wide space that stores a
power supply device and air-conditioning equipment. By storing the springs there and hanging the
inside wall from the building frame, the team created space between the building floor and the walls,
which allowed the operating room floor to slide. As a
result, the operating room looked normal. The team
successfully applied a seismic isolation structure to
the operating room so that its floor would slide in the
event of a major earthquake.
Fukukita says, “It took four years for us to develop
this technology. Maintenance is hardly necessary
after the completion of the structures. We conducted
many tests based on more than ten types of earthquake waves that occurred in the past, such as inland
earthquakes and subduction-zone earthquakes, and
confirmed the seismic isolation effect for all earthquake waves.”
With Shimizu ANSHIN FLOOR, seismic isolation
can be achieved in the required areas of renovated
buildings as well as in new buildings. It can protect
valuable devices and equipment from earthquakes.
Recently, a number of companies have decided
to introduce the Shimizu ANSHIN FLOOR to their
server rooms, as applications for the technology
begin to expand beyond operating rooms.
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A prefabricated temporary housing
block in Higashimatsushima, Miyagi
Prefecture constructed by Daiwa
Lease following the earthquake and
tsunami disaster of 2011.

Prefabs for
Immediate Disaster Relief
A Japanese company is sharing its experience in
quick-build temporary houses — as well as prefabricated materials — with disaster-hit communities
around the world.

HIROSHI SAKURAI

N

atural disasters, such as earthquakes
and floods, can deprive people of their
houses. When houses are destroyed in a
disaster and cannot easily be rebuilt, local
governments must supply emergency temporary
houses on the basis of the Disaster Relief Act.
About 50,000 temporary houses were built when
the Great Hanshin-Awaji Earthquake occurred in
1995, about 53,000 were built when the Great East
Japan Earthquake occurred in 2011 and about 4,300
were built when two major earthquakes hit Kumamoto Prefecture in 2016.
Daiwa Lease Co., Ltd., which is headquartered in
Osaka City, Osaka Prefecture, plays a central role in
supplying these large-scale temporary houses. The
company engages in a wide range of businesses,
including prefabricated construction of offices, factories, stores and public facilities, the lease of temporary buildings, the PFI business (private finance
initiatives for public projects), and the development
and management of commercial facilities.
Because temporary houses have to be completed
in a short period of time in the event of a disaster,

All photos: Courtesy of Daiwa Lease Co.,Ltd.
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materials such as iron frames and external walls are
basically produced in factories, and prefabricated
buildings for temporary houses are then built at the
construction sites.
To respond quickly in the event of a disaster,
Daiwa Lease uses materials that are usually used for
temporary buildings to construct temporary houses.
The company leases numerous prefabricated buildings that the duration of use is short-term and stayed
constant, such as temporary offices at construction
sites, event facilities and temporary schools. The
company demolishes the buildings after they are
used, repairs and stores the materials, reuses them
for the next lease and in this way puts the building
materials into rotational use.
Tetsuya Kita, General Manager of the Prefabricated Structure Division, says, “Our system of storing
and reusing materials for constructing prefabricated
buildings enables us to build temporary houses in a
short period of time. To build temporary houses as
soon as possible in the event of a major disaster, we
keep stock of materials for 400 houses at all times,
draw up a construction manual and conduct simulation drills every year. We believe that we have a
social responsibility to build temporary houses.”
The company’s temporary houses are also reused
in foreign countries. For example, the materials
that had been used for temporary houses when the
Great Hanshin-Awaji Earthquake occurred were contributed to Peru through Hyogo Prefecture in 1997,

A model of a “New Temporary House” developed by
Daiwa Lease in collaboration with architect Shigeru Ban

where they were reused to construct an elementary
school building. The company’s temporary houses
were reused as housing for people affected by a
major earthquake in Taiwan in 1999 and as lodging
for the United Nations Peacekeeping Forces in the
Democratic Republic of Timor-Leste and the Republic of Kosovo in 2000.
Since 2015, Daiwa Lease has accepted participants from twenty-two developing countries in Asia
and Africa every year for Improvement and Disaster
Prevention of Housing and Living, a study course
conducted by the Japan International Cooperation
Agency (JICA) in Japan. These study courses provide participants with the opportunity to attend
lectures about storing and reusing Japanese prefabricated structures and their materials and visit
factories where materials are produced, processed
and assembled, and facilities where materials are
repaired and stored.
Kita says, “Japan’s strength is that it is able to
build a large number of prefabricated structures efficiently in a short amount of time. I do not think that
any country apart from Japan has established a system for leases and the reuse of materials.”
In 2013, Daiwa Lease collaborated with Shigeru
Ban, an international architect, in developing a system of manufacturing materials for prefabricated
structures as housing for low-income people in
developing countries in peacetime and providing
temporary houses to affected areas, including Japan,

An emergency temporary housing unit in Sendai, Miyagi Prefecture

in the event of a disaster. In Japan as well, there
are limitations to providing emergency temporary
houses in the event of a major disaster. This system
can contribute not only to coping with these problems but also to improving housing issues and creating jobs in developing countries.
For the main materials of the buildings, FRP Sandwich Panel, which sandwiches a foam urethane insulator with fiber-reinforced plastics (FRP) and does
not require any major production facilities, has been
adopted. These materials are very light and do not
require any special techniques for assembly; a house
can be built by four people in six hours.
In 2015, Daiwa Lease cooperated with a local company in the Philippines to produce trial products,
and is currently undertaking research and development with the aim of launching the system in Asia.
Kita says, “If countries unify the standards of temporary houses and establish production bases for
materials, they will be able to cooperate mutually in
producing products in other countries even if there
is a shortage of supplies, and in providing temporary
houses to a disaster-affected country.”
To support the stability of the lives of disasteraffected people and restoration and reconstruction
efforts in the affected areas, Daiwa Lease will make
further efforts for improvement, such as through
the diversified supply of materials for building prefabricated structures and the utilization of local
resources, working together with Ban.
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Safety on the

Tokyo
Underground

Tokyo’s main subway company has introduced a
wide range of measures to protect both the infrastructure and rail line users in the event of natural
disasters.

HIROSHI SAKURAI

S

ince the first subway in Asia opened in
Tokyo in 1927, the subway lines have continued to expand. Currently, thirteen lines
extending over 304 kilometers support
users in Tokyo. Tokyo Metro Co., Ltd. (hereafter
Tokyo Metro), which manages the main lines, runs
nine lines (179 stations, 195 kilometers), and more
than 7.2 million people use these lines every day. In
addition, seven lines are directly connected to lines
operated by other railway companies that stretch to
the suburbs of Tokyo.
Takeshi Machida, who belongs to the Safety
Affairs Department of Tokyo Metro, says, “Because
subways are important infrastructure that support the traffic in Tokyo, safe and stable operations
are essential. We promote measures for preventing
All photos: Courtesy of Tokyo Metro
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damage in the event of natural disasters and achieving the rapid resumption of operations.”
Tokyo Metro is particularly focused on earthquakes and submersion in its measures for natural
disasters. The Great Hanshin-Awaji Earthquake in
1995 caused major damage to structures including
viaducts and columns in subway tunnels in the Keihanshin (Kyoto, Osaka and Kobe) area. In response
to this, Tokyo Metro undertook earthquake-resistant
reinforcement construction work to prevent similar damage in the event of earthquakes in Tokyo.
Although Tokyo was not badly affected by the Great
East Japan Earthquake in 2011, Tokyo Metro is also
undertaking additional earthquake-resistant reinforcement construction work in preparation for
major earthquakes that occur directly under the city.
In addition, Tokyo Metro operates two earthquake alert systems for emergency subway stops at
the same time in preparation for the occurrence of a
major earthquake while the trains are running system. In one system, seismometers in six locations
along subway lines predict or measure large shakes
that exceed a particular level. In the other system,

1
1
2

3

2
The Tokyo Metro Ginza Line
The entrance and exit of Tokyo Metro’s Toyocho Station were
raised above the roads, and doors to prevent the inflow of water
can be closed.
Subway driver drills using simulators are conducted at Tokyo
Metro’s Comprehensive Learning and Training Center.

Earthquake Early Warnings sent by the Japan Meteorological Agency (JMA) are received.
Machida says, “When the Great East Japan Earthquake occurred, we received Earthquake Early
Warnings sent by the JMA before the huge shakes
occurred in Tokyo and were able to implement emergency stops of the 170 trains on all the lines. We then
conducted safety inspections of all the lines and
gradually resumed operations about six hours after
the earthquake.”
Because the Great East Japan Earthquake occurred
at 2:46 p.m., the subsequent interruption of subway
operations meant many people in Tokyo found it difficult to get home. Learning from this experience,
Tokyo Metro has prepared and distributed for about
100,000 people who would have difficulty getting
home emergency drinking water, along with aluminum blankets, simple mats and portable toilets, to
individual stations. In addition, Tokyo Metro has
installed digital displays in Japanese, English, Chinese and Korean near the ticket gates at all stations,
and provides information about accidents and disasters to users. Tokyo Metro has also strengthened the
circulation of information using websites and Twitter.
Earthquakes are not the only natural disaster that
will affect subway traffic. Tokyo Metro has made
preparations for natural disasters by, for example,
installing boards to stop the flow of water of up to 105
centimeters at the entrances and exits of subways
above ground to prevent submersion inside subways

3

caused by high tides, heavy rains and the overflowing of rivers. In addition, Tokyo Metro has also raised
the entrances and exits of stations to positions higher
than the sidewalks in zones where there are greater
risks of floods, and has installed doors to prevent
the inflow of water that could block entire entrances
and exits. Tokyo Metro has also installed remotecontrolled devices for preventing submersion, which
can endure submersion of up to six meters, at vents
installed on the sidewalks in an effort to secure full
preparedness for natural disasters.
In addition to hardware-based measures, such
as systems and devices, Tokyo Metro also has conducted various drills for the station attendants and
crew on how to act in the event of disasters. The
Comprehensive Learning and Training Center, which
undertakes the training of the crew, has facilities
such as simulation stations equipped with the same
facilities as the actual stations, operation exercise
lines where training trains run in tunnels, and simulators that enable operation training that is almost
equivalent to real trains. The Center provides practical training about how to act in the event of accidents and disasters.
Machida says, “Tokyo has always experienced
various natural disasters. But fortunately, we have
not had any subway accidents involving multiple
casualties caused directly by a natural disaster. We
will continue to implement the maximum possible
measures to secure subway high safety.”
Tokyo Metro plans to further strengthen its cooperation with organizations including other public
transport operators, local governments, police stations and fire stations, and community residents to
prepare for major disasters.
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Practicing
Preparedness
for Disasters
Diorama simulating
damage to a city following
a major earthquake

HIROSHI SAKURAI

I

n 2010, the Tokyo Rinkai
Disaster Prevention Park was
opened as Japan’s disaster
management hub on land
encompassing approximately 13
hectares in the Ariake area of Koto
Ward, Tokyo. The park offers a
large space that is ideal for citizens to relax in during normal
times. In the event of a major
earthquake or any other largescale disaster in the Tokyo metropolitan area, the government will
immediately establish Emergency
Field Headquarters in the park,
seeking to gather disaster information and coordinate a range of
emergency measures. The park
will also serve as a hub of emergency activities, including those
related to medical services and
rescue operations.
Disaster prevention experience
learning facility Sona Area Tokyo
is located in the park. It is essential
that we are prepared for a natural

All Photos: Masatoshi Sakamoto
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Sona Area Tokyo is a well-known disaster
prevention experience learning facility in Tokyo.
People visit the facility to learn and develop the
skills that they will need in the event of a major
earthquake or natural disaster.

disaster during normal times. The
name Sona Area is associated with
the facility’s concept of offering
opportunities for people to learn
skills in relation to disaster prevention preparedness (or “sonae”
in Japanese).
Yoshihiro Sawa, Management
Center Vice Director at the Tokyo
Rinkai Disaster Prevention Park,
says, “Sona Area Tokyo will serve
as the government’s on-the-spot
disaster control headquarters in
the event of a disaster. During
normal times, it serves as a facility that offers people opportunities to learn disaster prevention
skills free of charge. One of the
main features of the facility is that
it exhibits dioramas that create
an authentic representation of a
disaster-hit area immediately after
an earthquake.”
On the first floor of the facility,
the Disaster Prevention Experience Zone offers an experience
program called the Tokyo Directhit Earthquake 72 Hour Tour.
It is often said that if a major

earthquake occurred right now, it
would take about 72 hours until
the central or local government
establishes a support system. The
tour program has been designed to
help people learn how to survive
on their own for the 72 hours following a disaster.
The tour program begins by
assuming that participants are riding in an elevator from the 10th
floor of a building. Soon after
the elevator starts moving, participants hear an announcement
about an earthquake occurring.
Participants get off the stopped
elevator at the nearest floor. After
getting out of the elevator, they
walk through a dim maintenance
corridor with no electricity and
come across a diorama simulating
serious damage to a city caused by
a tremor of magnitude 7.3.
In the simulation diorama, participants find utility poles tilting to
the ground and crumbled building
walls. Products are scattered on
the floor of a convenience store.
Emergency vehicle sirens wail and

1

helicopters hover overhead. Participants also see realistic live videos of the disaster with announcements in a tense atmosphere being
aired on a large-screen TV installed
in the street.
Participants are asked to take
a quiz on a tablet device they are
handed beforehand during the
tour. They will answer questions
asking how they would react or
behave in the event of a disaster.
For example, they will be asked
how they should act in a convenience store in the event of
a major earthquake. This study
tour program has been designed
to help people develop their skills
to survive a major natural disaster
and confirm hazards and precautions in the event of an earthquake
using a tablet device.
Participants will also have an
opportunity to experience staying
in a small living space surrounded
by cardboard partitions replicating an evacuation shelter used at
the time of the Great East Japan
Earthquake, along with exhibitions of emergency toilets, a bench
that can be used as a furnace at the
time of a disaster, and chairs made
from plastic bottles in the area replicating an evacuation spot inside
the park.
Besides going on the tour, people can visit the Disaster Prevention Learning Zone on the second
floor of Sona Area Tokyo, where
they can learn about the mechanisms of an earthquake while
checking
possible
maximum
seismic intensity and expected
damage in the event of a major

earthquake hitting the Tokyo Metropolitan Area. Visitors will learn
how to reuse everyday items as
emergency supplies, such as making a filter from plastic bottles and
using a plastic bag together with
newspaper as tableware. Visitors
can also attend a workshop where
they will learn how to make slippers from newspaper and rainwear
from plastic bags.
“I came here today because I
wanted to learn the skills for surviving a major disaster with my
children and grandchildren. I
enjoyed learning how to protect
myself and survive in the event
of a disaster,” says a woman who
lives in Tokyo.
Sona Area Tokyo had a total of
approximately 280,000 visitors in
2016. In recent years, the facility
has seen growth in the number of
foreign visitors, including tourists,
academic researchers and government officials from about 100
countries around the world. The
tablet device for the tour is currently able to be used in both Japanese and English. From April 2018,
it will be able to be used in Chinese
and Korean as well.
“I usually advise foreign visitors
to always be prepared for a natural
disaster when they travel away
from home where there is a little
chance of a disaster occurring,
even if they live in an area that
is not disaster-prone,” remarks
Sawa. “I hope that our activities
at Sona Area Tokyo will serve as a
learning opportunity for disaster
prevention for foreign visitors as
well,” he adds.

2

3

1

2
3

The tour tablet is available in English
and Japanese, with Chinese and Korean
versions to be launched in April 2018.
Yoshihiro Sawa demonstrates how to
make a sling out of a plastic bag.
This room will serve as the Emergency
Field Headquarters in the event of
a major earthquake in the Tokyo
metropolitan area.

With Japan’s cooperation, projects are currently underway to
construct disaster prevention
experience learning facilities in
China and the Philippines modeled on Sona Area Tokyo. An experience facility offering opportunities to develop disaster prevention
skills usually shows its true worth
in the event of a disaster if it is
utilized during normal times. As a
nation with a long history of experiencing natural disasters, Japan
can play a major role in promoting disaster prevention activities
abroad.
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Nobue Kunizaki uses picture
cards to teach disaster prevention
methods to children in Sumatra,
Indonesia, 2005.
Courtesy of Risk & Crisis Management
Educational Institute Co., Ltd.

Emergency goods developed
by Nobue Kunizaki: a vest with
multiple pockets, precooked
food packs, books and games
Photo: Tadashi Aizawa

Education to
Save Lives
Nobue Kunizaki, a crisis management advisor, advocates disaster prevention methods from the viewpoint of a woman and a mother.

HIROSHI SAKURAI

S

erving as head of the Risk & Crisis Management Education Institute Co., Ltd., Nobue
Kunizaki addresses large audiences about
the significance of disaster prevention education, taking advantage of a range of opportunities, including appearances on TV programs as well
as lectures, seminars, workshops and related events
hosted by schools, companies and local communities nationwide.
In addition to speaking
as a mother and a woman
about disaster prevention methods at over 200
lectures and events in a
Nobue Kunizaki of Risk & Crisis
Management Educational Institute
Co., Ltd.
Photo: Tadashi Aizawa
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busy year, she is involved with activities to develop
educational tools and emergency goods for disaster
prevention while serving the central and municipal governments as an expert on councils related to
disaster prevention.
Kunizaki says, “I took a great interest in disaster management activities in the wake of the Great
Hanshin-Awaji Earthquake in 1995. I was completely
shocked by the unprecedented devastation of Kobe
City, a modern industrialized city, caused by the
mega quake.”
The disasters that unfolded in Kobe made Kunizaki realize that she did not have enough knowledge
about disaster prevention. Motivated by a strong
desire to learn, she read a large number of books on
earthquakes and disaster management at Kanagawa
Prefecture Library.
As she plowed through library books, she realized
that many had been written from a male perspective,
which made her feel uncomfortable. In addition, further drawing from experience of the situation following the devastating Great Hanshin-Awaji Earthquake,
she felt the need to revive some of Japan’s traditional
disaster prevention countermeasures. She also felt it
important to disseminate knowledge from new perspectives based on scientific insights appropriate to
the current condition of society and the social structure. Subsequently, she advocates methods (based
on scientific insights) to prevent disaster.
Kunizaki published a book in 2001, introducing her unique methods and insights that replaced

stereotypical knowledge about disaster prevention.
Since its publication, the book has attracted a great
deal of attention as a guidebook for disaster prevention education, consequently filling her life with lectures and work on other publications.
In her activities, including lectures, book publications and TV and radio appearances, she emphasizes
the importance of being prepared for a disaster as a
part of everyday life. For example, she recommends
using ordinary products, supplies or food commonly
seen in our daily lives in place of goods designed
exclusively for emergencies. Kunizaki also introduces easy ways to become accustomed to staying
prepared for a disaster with some suggestions about
how to become more aware of disaster prevention
during leisure and everyday activities.
Besides inspiring adults to save children, she
emphasizes that it is important to spark a child’s
interest and provide them with hands-on learning
opportunities to properly save themselves with a real
feel for the concrete methods.
One of the skills for a child to survive a major
earthquake is to get down on their knees while covering their head with both hands, similar to an isopod. This will protect the child from being hit by a
falling object. Kunizaki also introduces a demonstration with eggshells that teaches children about the
real danger of walking on shattered glass in the event
of an earthquake.
“Japan has a sophisticated disaster response system, but we do not have enough educational tools
for kids to learn survival skills in the event of a major
earthquake, depending on their age. I will try to create as many opportunities as possible for children to
learn survival skills, because what they have learned
or experienced in childhood may impact the rest of
their lives. I am involved with activities to develop
a diverse range of educational tools for children,
including picture books, comics, videos, games and
others, helping them to develop an interest in disaster management activities,” says Kunizaki.
Kunizaki undertakes these activities not only in
Japan but in devastated areas abroad as well. In 2005,
the year following the Indian Ocean off Sumatra

Earthquake, she visited the Indonesian island of
Sumatra which had been devastated by the subsequent tsunami, and helped local school children to
learn disaster prevention methods to protect themselves from an earthquake or tsunami using picture
books, comics and other educational materials. After
that visit, she became even more concerned and
focused on the skills to survive tsunami based on her
experience seeing the resultant devastating damage
in the field.
Kunizaki delivered a speech in Ofunato City, Iwate
Prefecture, only a month before the Great East Japan
Earthquake in March 2011. She addressed the local
audience, mostly mothers and housewives, about

Children practice the isopod position to protect against falling objects.
Courtesy of Risk & Crisis Management Educational Institute Co., Ltd.

the importance of sprinting up a hill to evacuate after
the quake, showing photos of damage caused by the
Sumatra Earthquake.
Later, one of the people in the audience called her
and said, “I would not have sprinted up the hill if I
hadn’t been in your audience.”
Says Kunizaki, “Fortunately, everyone in the audience survived the tsunami. Your knowledge sometimes plays a critical role in surviving a disaster. I
am committed to promoting educational activities
for disaster prevention, aiming to achieve a society
where every citizen feels comfortable with disaster
management initiatives as part of everyday life.”
Kunizaki is currently involved in activities to
develop new disaster prevention tools, including
smartphone apps, as continues her efforts to promote disaster prevention education and prevent
another tragic disaster.
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Signs of Industrial Recovery
in Fukushima Prefecture
Fukushima Prefecture suffered enormous
damage in the Great East Japan Earthquake of
March 2011 and from the accidents at the nuclear
power plant which followed. Thanks to strenuous
reconstruction efforts, residents have started to
return and industrial recovery has begun as the
cherry trees are getting ready to blossom for the
eighth time since the catastrophes.

HITOSHI CHIBA

M

arch 2018 marks the seventh anniversary of the 3.11 disaster.
Evacuation was ordered in Fukushima Prefecture due to the accidents
at the Fukushima Daiichi Nuclear Power Station
caused by the Great East Japan Earthquake. The
evacuation orders have been lifted step by step as
a result of decline in the air dose rate through both
steady decontamination activities and natural attenuation, and assiduous efforts to reestablish living
conditions. The number of people under evacuation orders decreased from approximately 81,000
in August 2013, when the evacuation zones were
implemented, to approximately 24,000 in April 2017
(see figure). Conditions at the Fukushima Daiichi
Nuclear Power Station have improved to the point
where people can work wearing common work uniforms and the like in about 95% of all areas within
its premises. Countermeasures to manage contaminated water and investigations inside the nuclear
reactor vessels to remove fuel debris i are also making progress.
Fukushima Prefecture is currently accelerating
activities toward an industrial recovery. The prefeci	Fuel debris is the solidified melt distributed among fuel assemblies, control rods, and some other
reactor materials due to coolant loss.
https://www.jaea.go.jp/english/04/ntokai/fukushima/fukushima_01.html
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ture took the largest number of gold prizes for new
sake brews in the Annual Japan Sake Awards sponsored by the National Research Institute of Brewing for five years in a row. Export volumes for local
specialties such as peaches also recovered to preearthquake levels, as foreign countries increasingly
relaxed import restrictions on agricultural products
from Fukushima Prefecture and aggressive public
relations activities undertaken by the prefecture.
Meanwhile, Fukushima Prefecture is promoting the Fukushima Innovation Coast Framework in
which priority is given to areas such as the decommissioning of nuclear power plants, robots, energy,
agriculture, forestry and fisheries.
For example, the New Energy and Industrial
Technology Development Organization (NEDO)
and private companies launched a demonstration
project for a hydrogen manufacturing plant of the
10,000-kilowatt class, the largest of its kind in the
world, at the Tanashio Industrial Park in Namie
Town, one of the stricken municipalities, with a
plan to place the plant into operation by the end of
fiscal 2020. They are aiming to supply hydrogen not
only within the prefecture, but also to Tokyo when
the Olympic and Paralympic Games are held there
in 2020. There is also a plan to arrange a runway for
drones in this Industrial Park as part of the Fuku-

Evacuation zone as of August 2013

Evacuation zone as of April 2017

Legend

Legend

Difficult to return area

Difficult to return area

Restricted residential area

Date City

Restricted residential area

Date City

Areas to which evacuation orders
are ready to be lifted

Areas to which evacuation orders
are ready to be lifted

Iitate Village

Iitate Village

Kawamata
Town

Kawamata
Town

Minami Soma City

Katsurao Village

Minami Soma City

Katsurao Village

Namie Town

Namie Town

Futaba town
Tamura
City

The cherry trees in the Yonomori
district of Tomioka Town,
Fukushima Prefecture, will
blossom for the eighth time in
April since the earthquake and
tsunami disaster of March 11, 2011.
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shima Robot Test Field. The preparation of factory
sites is in progress for attracting companies as well.
The Japanese government is assisting with capital
investment by stricken companies resuming business and other firms establishing new business facilities at this Industrial Park and other stricken areas
through its subsidies to support self-reliance and
returning home, job creation and the establishment
of business facilities (a project for supporting business establishment by manufacturers, service providers and the like).
For example, 4R Energy Corporation, a company
in Yokohama City that makes secondary use of lithium-ion batteries for electric cars, which was jointly
established by Nissan Motor Co., Ltd. and Sumitomo
Corporation, will open a manufacturing plant in
Namie Town in spring 2018. 4R Energy Corporation
and Namie Town signed an agreement to establish a
plant in October 2017 because the company’s business policy of advancing the reuse and remanufacture of electric car batteries and the town’s concept
of creating a smart community listed in its reconstruction plan are consistent.
4R Energy Corporation is aiming to develop the
manufacturing plant in cooperation with Namie
Town so that it can achieve dramatic progress, not
only as a manufacturing base but also as a base for

developing new technologies.
The use of lithium-ion batteries for electric cars
and other applications is continuing to expand. The
reuse of used lithium-ion batteries is becoming an
extremely important issue. 4R Energy Corporation
plans to turn its manufacturing plant in Namie Town
into a base for reusing and remanufacturing used
lithium-ion batteries for electric cars, using technologies it has developed itself. The establishment
of the business facility in Namie Town has significant
meaning for 4R Energy Corporation as well.
Companies in businesses related to energy and
machinery are establishing facilities in other industrial parks in stricken areas as well. Furthermore,
the Japan Atomic Energy Agency (JAEA) is establishing facilities as bases for its research related
to the decommissioning of nuclear power plants,
and promoting decommissioning R&D and human
resources development, while gathering collective
knowledge and wisdom from around the world.
These activities are expected to create new industries and new businesses.
Concerted initiatives that are underway by “AllJapan” efforts are continuing to move the reconstruction of Fukushima Prefecture forward toward
the goals of recovery and the continued development of the prefecture that lies beyond.
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Sharing the Allure of

Fukushima

Zoë Vincent, from the UK, has been blogging about great places to
visit in Fukushima Prefecture, as well as documenting the progress
of the revitalization of the prefecture. Her blog is focused on a foreign audience and is written in English.

Zoë Vincent on her travels in
Fukushima Prefecture. Clockwise from
top left: with a shakuhachi bamboo flute
craftsman; at a peach orchard; at the
Fukushima Prefecture Local Products
Promotion Center; eating negi-soba
noodles, a famous local dish of Ouchijuku that is eaten with a leek

KUMIKO SATO

O

n 11 March 2011,
Fukushima
Prefecture was struck
by the Great East
Japan Earthquake. Seven years
on, Fukushima – a prefecture rich
with natural beauty – has made
great strides on the path towards
revitalization. Zoë Vincent, a British woman who lives in Fukushima City, works at Fukushima
Prefecture Tourism & Local Products Association as the Overseas
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Promotion Specialist. She shares
English information about Fukushima with the world, through
her blog “Rediscover Fukushima.”
“I have been very interested
in post-disaster recovery efforts,
especially those that have taken
place in Fukushima following
the Great East Japan Earthquake.
I actually chose the Tohoku
region’s post-disaster recovery
as the theme for my graduate
thesis while I was studying at

the University of Edinburgh.”
says Vincent. She has been interested in Japan since she was in
junior high school, when she
first began listening to Japanese
music. She didn’t understand
the lyrics of the songs, but liked
the sound of the spoken Japanese language. During the same
period, she felt a magical connection with Japan following the
passing of her grandfather. This
was because she learned that her

Zoë Vincent at a travel show in Perth, Australia to
promote tourism to Fukushima Prefecture

grandfather had once worked
in Japan, when she came across
numerous kimono and kokeshi
dolls while sorting through his
belongings. She decided to enter
the University of Edinburgh to
learn Japanese.
The University of Edinburgh
has a program that enables students majoring in a foreign language to study abroad in their
third year. Vincent had the opportunity to study abroad at Waseda
University in Tokyo from September 2013.
Looking back, Vincent says
although Japan is a country
threatened by natural disasters,
she thought she would not be living her best life if she allowed a
fear of natural disasters to make
her miss out on this challenging
opportunity. She adds that the
year she spent studying at Waseda
University was wonderful.
A homestay in the Tohoku
region with a family in Mogami
Town,
Yamagata
Prefecture,
left the strongest impression on
Vincent during her year abroad
in Japan. In particular, she was
moved by how readily the local
community accepted and welcomed her. This experience
led her to apply to the Japan
Exchange and Teaching (JET)
Program operated by local governments in Japan following her
graduation from the University
of Edinburgh, paving the way
for her second visit to Japan.
Vincent asked to be posted in a
small provincial town. She spent
one year in Unzen City, Nagasaki
Prefecture, in the Kyushu region,

All photos: Courtesy of Zoë Vincent

as an Assistant Language
Teacher at local elementary and junior high
schools.
Vincent’s love for
Japan continued to blossom during this period.
This resulted in her decision
to continue working in Japan
even after the conclusion of her
contract with the JET Program.
She came across a job with the
Fukushima Prefecture Tourism
& Local Products Association at
the JET Program Career Fair for
program participants. Vincent
was selected from a large number
of applicants. Things came full
circle when she began working in
Fukushima Prefecture in 2016.
Vincent is involved in a wide
variety of tasks at the Fukushima Prefecture Tourism & Local
Products Association, including
activities for promoting tourism
in Fukushima Prefecture, business negotiations with overseas
travel agencies and interpretation. The main focus of her job is
to share up-to-date information
about Fukushima online. Vincent
says she reports on the state of
Fukushima’s recovery through
her blog from time to time, and is
constantly looking to improve the
way that she communicates information online. This is important
because inaccurate, false information about Fukushima Prefecture and the nuclear power plant
accident of March 2011 continues
to spread relentlessly online.
Vincent, a photography enthusiast, maintains the Instagram
account “Rediscover Fukushima,”

which overflows with beautiful
photos taken in the prefecture
by Vincent.
Vincent says, “The post town
of Ouchi-juku, where rows of
houses from the Edo period
(1603–1867) remain unchanged,
is one example of the many fascinating places to be discovered in Fukushima. Visitors can
really come face to face with the
samurai history of Aizu, the area
where Ouchi-juku is located. The
beautiful scenery of the Aizu
region changes bit by bit as you
travel through the various towns.
Aizu Wakamatsu City — north of
Ouchi-juku — makes a wonderful
starting point for exploring the
area. Also, I recommend SomaNomaoi, an annual festival held
in the Hamadori area of Fukushima Prefecture in which local
people, dressed as samurai, ride
horses and race for divine shrine
flags launched into the sky. There
are terrific festivals all over Japan,
but I think that Soma-Nomaoi
truly stands out.”
Vincent wants to deepen her
knowledge about post-disaster
recovery — the theme of her graduate thesis — and hopes to publish research papers focusing on
town revitalization in the areas
of Fukushima Prefecture most
affected by the disaster of 2011 in
the future.
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Resources from
Garbage Using
the Power of
Microorganisms
A Japanese company has developed a new
biorefinery technology that can produce
ethanol from everyday burnable garbage.

garbage through the private and public sectors.
However, issues remain in terms of costs and stable
supplies, and the research and development has yet
n Japan, most burnable garbage is incinerated.
to lead to commercialization. The biorefinery techIt amounts to about 60 million tons per year
nology developed by SEKISUI CHEMICAL CO., LTD.
and is equal to about 200 trillion kilocalories if
aims to realize Japan’s long-standing dream.
it is measured in terms of calorific value. Japan,
Biorefinery is the technology of obtaining one
which has only a small amount of resources, has long
substance from another by using the power of
focused on the potential use of garbage as a resource
microorganisms. SEKISUI CHEMICAL established
and has made efforts in research and development
a method for producing ethanol from garbage by
to produce fuel and raw materials from a range of
using this technology. It is an innovative technology
that enables ethanol to be produced from almost any type of
The new technology developed by SEKISUI CHEMICAL
garbage except for unburnable
ŝĨĨŝĐƵůƚǇŝŶ
garbage, such as metal.
！
！
ƐƐŽƌƚĞĚĂŶĚĞǆƚƌĞŵĞůǇ
>ĂƌŐĞǀĂƌŝĂƚŝŽŶŝŶ
ŚĂŶĚůŝŶŐ
Koichiro Iwasa, BR Project
ŚĞƚĞƌŽŐĞŶŽƵƐ
ĐŽŵƉŽƐŝƚŝŽŶĂŶĚĐŽŶƐƚŝƚƵƚŝŽŶ
ǁĂƐƚĞ
Head of SEKISUI CHEMICAL,
tĂƐƚĞ
'ĂƐ → ĞƚŚĂŶŽů
'ĂƐŝĨŝĐĂƚŝŽŶ
ZĞĨŝŶŝŶŐŽĨŐĂƐ
WƌŽĚƵĐƚ
says, “In 2008, we embarked
ĐŽůůĞĐƚŝŽŶ
ƌĞĂĐƚŝŽŶ
on development efforts to
ĚŽƉƚĞĚĨƌŽŵ
LanzaTech’s ŵŝĐƌŽďĞƐ
hƐĞǁŝƚŚŽƵƚ
ƚŚĂŶŽů
ĞǆŝƐƚŝŶŐ
produce industrial materiƐŽƌƚŝŶŐ
ƚĞĐŚŶŽůŽŐǇ
als from garbage. However,
this was problematic because
the garbage produced by general households undergoes
;ϮͿdŚŽƌŽƵŐŚůǇĞůŝŵŝŶĂƚĞ ;ϯͿWƌŽĚƵĐƚŝŽŶƚĞĐŚŶŽůŽŐǇ
;ϭͿdƵƌŶĂƐƐŽƌƚĞĚ
<ĞǇƉŽŝŶƚƐŽĨ
ǁĂƐƚĞŝŶƚŽĂƐŝŶŐůĞ ĂŶĚƌĞĨŝŶĞĨŽƌĞŝŐŶŵĂƚƚĞƌ ĐĂƉĂďůĞŽĨĂĚũƵƐƚŝŶŐƚŽůĂƌŐĞ
changes in volume and conĚĞǀĞůŽƉŵĞŶƚ
ŝŶƚŚĞŐĂƐ
ƌĂǁŵĂƚĞƌŝĂů
ǀĂƌŝĂƚŝŽŶƐ
tent depending on the season
EĞǁƚĞĐŚŶŽůŽŐǇĞƐƚĂďůŝƐŚĞĚďǇ
^</^h/,D/>
and region. We took ten years
to establish our technology.”

KUMIKO SATO
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To produce ethanol from
Establishing a new recycling loop
garbage, the first thing you
ĞǀĞůŽƉŵĞŶƚ
have to do is to make garbage
tĂƐƚĞ
burn by itself in a state of low
ƚŚĂŶŽů ;сĞƚŚǇůĞŶĞ
&ĂĐŝůŝƚǇƚŽĐŽŶǀĞƌƚ
;сƌĞƐŽƵƌĐĞͿ
;ŵŽŶŽŵĞƌͿͿ
ŝŶƚŽĞƚŚĂŶŽů
oxygen, resolve it into a molec;Gas→ethanol
WĞƚƌŽĐŚĞŵŝĐĂů
tĂƐƚĞ
ƐƚĂƌƚŝŶŐŵĂƚĞƌŝĂů
ƵƐŝŶŐŶĞǁ
ƚƌĞĂƚŵĞŶƚ
ular level and convert it into
ĨĂĐŝůŝƚǇ
ĐĂƚĂůǇƐƚͿ
^ƵƉƉůĞŵĞŶƚĞĚ
gas. Because most of this gas
ǁŝƚŚŶĂƚƵƌĂů
Incinerators in approximately
WĞƚƌŽĐŚĞŵŝĐĂů
ǁĂƐƚĞ;ǁŽŽĚ͕
turns into carbon monoxide
1,200 locations within Japan
ƉƌŽĚƵĐƚƐ;ƉůĂƐƚŝĐƐ͕ĞƚĐ͘Ϳ
ƉĂƉĞƌ͕ĨŝďĞƌ͕
ƉƉƌŽǆ͘ ϲϬŵŝůůŝŽŶ
and hydrogen, ethanol is proĞƚĐ͘Ϳ
ƚŽŶƐͬǇĞĂƌ;ŝŶ:ĂƉĂŶͿ
duced by causing microorganisms that like this environment
ϭϭŵŝůůŝŽŶƚŽŶƐͬǇĞĂƌ
ĐŚŝĞǀŝŶŐĂƚŽƚĂůůǇŶĞǁƌĞĐǇĐůŝŶŐůŽŽƉ
;ŝŶ:ĂƉĂŶͿ
to metabolize it.
(from “new product” to “new product”)
The first issue faced by
SEKISUI CHEMICAL was to
of most chemicals in Japan, including plastics profind microorganisms that were suitable for this produced, are based on naphtha refined from crude oil. Ϯ
cess. The company conducted joint development
However, there is a possibility that these materials
with LanzaTech, an American bio-venture firm, and
will be replaced by materials derived from garbage
selected microorganisms that were the most suitable
someday.
for producing ethanol. The next issue faced by the
Because this technology does not involve the
company was that because the raw materials comincineration of garbage, it also has the significant
prise garbage containing miscellaneous items, it was
advantage of curbing carbon dioxide emissions.
difficult to keep the activity of the microorganisms
According to trial calculations carried out by SEKISUI
constantly stable. By undergoing repeated trial and
CHEMICAL, the technology can reduce CO2 emiserror, the company tested a method of monitoring
sions by 22% by stopping incineration compared
the state of gas in real time and removing all compowith CO2 emissions from conventional garbage incinnents that are not required by the microorganisms by
erators. In addition, it is also possible to reduce CO2
using various filters. The company tested a method
emissions by 113% by replacing the production of
of adding nutrition to the microorganisms if they
ethanol derived from crude oil with the technology.
are short of nutrition, and it also tested a method of
The technology will lead to a total reduction of CO2
getting the microorganisms to rest temporarily if the
emissions of 135%.
amount of garbage is small. Through this trial and
At a pilot plant that was built at a garbage diserror, the company solved the issues one by one. In
posal facility at Yorii Town, Osato County, Saitama
addition, by selecting extremely active microorganPrefecture in 2014, an annual amount of 20 kiloliters
isms, the company succeeded in producing stable
of ethanol has already been produced, and there are
ethanol with extremely high conversion efficiency,
no qualitative problems. SEKISUI CHEMICAL plans
even from unseparated garbage collected from ordito launch this technology for business jointly with a
nary households and factories.
domestic local government in 2019.
Iwasa says, “If you only place emphasis on effiIwasa says, “We will undertake a wide range of
ciency, you can produce microorganisms that meet
cooperation with local governments both inside and
the objectives with genetic modification technology.
outside Japan, garbage disposal companies, plant
But you cannot tell what effect it will have on the
manufacturers and chemical manufacturers, in addienvironment. We focused on using microorganisms
tion to providing our technologies.”
that exist in nature.”
The dream of achieving a resource recyclingProduced ethanol can easily be converted into ethoriented society is becoming ever more realistic.
ylene, the material of plastics. Currently, the materials

All figures: Courtesy of SEKISUI CHEMICAL CO., LTD.
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Bonito flakes
dance on a tray
of hot takoyaki

Takoyaki:

Sharing the Love

The signature dish of Osaka, takoyaki octopus
dumplings are now a popular hot snack all over Japan.

ROB GILHOOLY

The main Tsukiji, Tokyo store
of the Tsukiji Gindaco chain

I

N one survey of Osaka’s biggest bragging points,
it came runner-up to Osaka Castle, one of Japan’s
most historical landmarks. The pride of Osaka in
question is takoyaki, a humble dish whose lofty
regard among local residents is perhaps unsurprising.
Often translated as “octopus dumplings,” the golfball-sized orbs of batter cooked in an egg tray-like griddle with a chunk of octopus in the middle seem somehow emblematic of Osakans’ offbeat sense of fun.
“Takoyaki,” says food marketing designer and selfstyled “takoyakist” Mana Kumagai in her book The
Mystery of Takoyaki, “is the representative player in
Osaka, where people brag about eating themselves
out of house and home.”
While in recent years the dish has wrapped its
tentacles around a more national audience, in Osaka
and the Kansai region (which includes other major
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conurbations such as Kyoto and Kobe) it’s not just a
mere foodstuff, but an integral part of the culture,
tradition, art and humor, the author adds in another
book, The Correct Way to Eat Takoyaki.
While partaking of takoyaki does present its challenges (particularly for those with chopstick-itis and a
low oral heat tolerance), making the dish is relatively
straightforward.
First a batter made from eggs, flour and a bonitobased dashi stock is poured onto a griddle that has
been heated to around 220°C and greased using an
implement resembling a shaving brush.
Pieces of boiled octopus and other ingredients —
most commonly pickled ginger and scallions — are
added to each of the grill’s numerous hemispherical
hollows, and after a few minutes cooking each one is
deftly rotated using two awl-like implements.
Then comes takoyaki’s crowning glory – a lavish
dousing of a rich savory sauce, which is topped with
a sprinkling of dried aonori (green laver) and bonito
flakes. A blob of mayonnaise is a popular extra.
Takoyaki is a relatively new addition to Japanese
cuisine, first gaining popularity in the Kansai region
during the 1950s, when it was, and largely still is,
seen as an afternoon snack, despite several takoyaki
stores having attained Michelin status.

Video by Satoshi Tanaka

Each dumpling is deftly
rotated using two awl-like
implements

A takoyaki chef prepares a
fresh batch.

Yet its roots date back much further, evolving from
a dish known as tamago-yaki. Also known as “Akashiyaki” (named after the Kansai city of Akashi where
it originated), the dish dates back to the Meiji period
(1868–1912), and also features a batter filled with
octopus pieces, though the dipping sauce is a much
thinner dashi-based affair.
Subsequent variations on the theme included the
humorously titled “Chobo-yaki” and “Radio-yaki,”
named after the item they were thought to resemble
— the dimpled exterior of a transistor radio.
Takoyaki’s popularity can be seen in the numbers
of places serving the snack. According to 2014 government statistics, there are 16,551 officially registered stores nationwide serving takoyaki or its close
cousin okonomiyaki (a savory pancake also originating in Osaka that uses similar ingredients) (see HJ
August 2017, pp. 28–29).
In fact, it has only been over the past couple of
decades that takoyaki has taken off in the capital,
according to the PR manager of Hotland Co., operator of Tsukiji Gindaco, Japan’s largest and most
popular takoyaki chain, which prides itself on its
original dashi and using only high grade ingredients, including the king of cephalopods, madako
(octopus vulgaris).

Photos by Rob Gilhooly

“For Tokyoites, takoyaki was a bit of a novelty,
something you could only find at summer festivals
and so on,” he says outside Gindaco’s flagship store,
conveniently located opposite the globe’s largest
fish market, Tsukiji. “Today, however, it’s popular
throughout Japan with people of all ages.”
Inside the Tsukiji main store, chefs busily ready
a new batch behind a protective glass window, a
common feature that allows customers and passerby to observe the creation process. All chefs
undergo extensive training before they can twiddle
at the griddle.
“We don’t use a timer or anything, but cooking
time is key,” says one as he expertly spins a row of
takoyaki, which are also made with other ingredients
and sauces, such as the thin dipping sauce for tempura and teriyaki sauce. “The trick is to make sure the
outer part is crispy and the inside soft and chewy.”
Peering in from the other side of the glass is a row
of students, some of whom are already tucking in to
a shared serving of takoyaki. “I like the dual consistencies – the crispy outer shell and the soft texture
inside,” says one college student. “I also like the culture of sharing takoyaki, not hogging it to yourself.”
Hotland Co. shares the joy of takoyaki beyond its
permanent retail outlets, serving piping hot takoyaki
all over Japan from its “Gindaco Car” food trucks
as one of its social contribution activities. Gindaco
Cars regularly appear at events, nursery schools and
senior citizens homes, as well as at shelters for disaster evacuees. Following the Great East Japan Earthquake of 2011, Hotland Co. relocated its head office
to disaster-hit Ishinomaki City in Miyagi Prefecture
for about three years to contribute to reconstruction
over the long term by providing employment and
local tax payments.
Takoyaki, the signature dish of Osaka, now brings
happiness to people all over Japan, even in times of
hardship.
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NATIONAL PARKS

Eco-tourism in the
“Reconstruction”
National Park
Sanriku Fukko (Reconstruction) National Park,
which extends about 220 kilometers north and
south from southern Aomori Prefecture to the
Oshika Peninsula in Miyagi Prefecture, is a
national park that aims to pass down the reconstruction following the Great East Japan Earthquake and the damage caused by it from generation to generation.

KENTARO SANO

Tanesashi Coast

Kitayamazaki
Cliff
Unosu Cliff

Jodogahama
Beach
Yamada Bay

Anatoshi-iso Rock Arch
Takatamatsubara
Goishi Coast

Kamiwarizaki

Oshika Peninsula
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The “Miracle
Lone Pine Tree”
in Rikuzentakata
City

The pine grove-topped
white rhyolite rocks off
Jodogahama Beach

S

anriku Fukko (Reconstruction) National
Park is a park featuring a varied beautiful rias coastline. This national park was
designated as Rikuchu Beach National
Park in 1995 and attracted about 4.07 million visitors in 2010. In 2013, the park was designated as
Sanriku Fukko (Reconstruction) National Park to
contribute to the reconstruction of the Sanriku
area that was damaged by the Great East Japan
Earthquake in 2011.
If you drive one and a half hours by car northeast of Sendai, the largest city in the Tohoku
region, you will reach a beautiful spot called
Kamiwarizaki in Minamisanriku Town that faces
the Pacific Ocean. The name Kamiwarizaki was
derived from the legend that God became angry
at a quarrel between two villages, and ripped a
huge rock apart, separating the villages. There is
a beautiful sunrise twice a year—in mid-February
and late October—in the gap between the two
rocks at Kamiwarizaki, where wild waves roll in.
In Rikuzentakata City, Iwate Prefecture, which
is located north of Minamisanriku, there used
to be Takatamatsubara, with a two-kilometer
stretch of pine forests on a white beach. Afforestation began about 350 years ago, when trees were
planted to protect the shoreline. It was a place
of scenic beauty, where about 70,000 pine trees
grew, and it attracted 1.09 million tourists in 2009
before the earthquake. The tsunami washed away
Takatamatsubara, forests and all. Miraculously,
however, a sole pine tree remained and became a

Video by Satoshi Tanaka

An oyster hut on Yamada Bay
serves the fresh local bounty.

form of emotional support for the local people. Unfortunately, this last pine tree withered, but preservative
treatment and reinforcement were applied to it, and
the tree is preserved as the “Miracle Lone Pine Tree,”
a monument that symbolizes the reconstruction
efforts from the damage caused by the earthquake.
Currently, a project for planting 40,000 pine trees by
2019 is underway to restore Takatamatsubara.
In the Suesaki Peninsula in Ofunato City, which is
located on the northeastern side of Takatamatsubara,
the Goishi Coast, where stone-shaped round pebbles
like go stones extend along the peninsula, and the
Anatoshi-iso Rock Arch where there are many triangular rocks protruding from the surface of the sea, are
popular tourist destinations. In particular, you can
enjoy sailing on a pleasure boat through three large
holes that were created by the erosion of seawater at
the Anatoshi-iso Rock Arch.
If you travel north from Ofunato to Miyako City, the
landscape with a wild coastline until then will change
dramatically and you will see Jodogahama Beach with
a grove of pine trees atop sharply pointed white rhyolite rocks in an extremely transparent blue sea with
gentle waves. Jodogahama Beach was named after the
fact that in the eighteenth century, a priest of great
sanctity who viewed the magnificent, beautiful beach
said that it was just like Gokuraku-Jodo Pure Land.
Sanriku Beach is also known for its numerous fishing grounds, and Yamada Bay, where oyster cultivation is active, is located south of Jodogahama Beach.
This bay was also seriously damaged by the tsunami.
But local fishermen made great efforts to reassemble
the cultivation rafts that were not lost and assemble
new rafts using local timber from forest thinning,
which led to the cultivation rafts floating in the bay
again. The oysters harvested in Yamada Bay have a
firm body, and you can
enjoy dynamically steaming open and eating fresh
oysters in their shells that
are cooked in oyster huts
erected along the beach.
Kamiwarizaki, the “god split rock” in
Minamisanriku Town

Photos by Satoshi Tanaka

Sanriku
Fukko
(Reconstruction)
National Park offers
even more attractions. You can also
enjoy viewing the
beautiful landscape
of the beaches and the superb views, eating all sorts
of delicacies from the land and sea and numerous
activities, such as bathing in the sea and mountainclimbing. For example, the Tanesashi Coast in Hachinohe City, Aomori Prefecture, which is located in the
northernmost part of the park, features beautiful
natural grass that stretches along a beach; Tanohata
Village, Iwate Prefecture, which is located about 70
kilometers to the south, features Kitayamazaki Cliff,
known as the “Alps of the Ocean,” where cliffs about
200 meters high extend for eight kilometers. In addition, you will also be overwhelmed by the Unosu
Cliff, which is shaped like the teeth of a saw along
with untouched nature 10 kilometers to the south.
Tourists are now returning to the park that was
created to pass down the damage caused by the tsunami and the reconstruction efforts from the damage from generation to generation, and the park is
visited by an increasing number of people who come
to undertake disaster damage control education from
around the country.
In Sanriku Fukko (Reconstruction) National Park,
the Michinoku Coastal Trail, which connects Hachinohe and Matsukawaura, a beauty spot in northern
Fukushima Prefecture, is being built with the aim of
opening all its routes by March 2019. This is a natural
promenade where people can experience local nature
and lives connecting the scars from the disaster. It is
intended to pass down the importance of the connections between the forests, the countryside, rivers and
seas that make up the rich nature of Sanriku, where
eco-tourism can be enjoyed.
With its designation as Sanriku Fukko (Reconstruction) National Park, the Sanriku area is being reborn
as an even more attractive park in addition to passing
down the reconstruction efforts from the disaster and
the damage caused by it.
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red camellia —
white camellia
falling down
Haiku by Kawahigashi Hekigoto;
translated by Gabi Greve

THE
FLOWERS
SPOT-CHECK
OF JAPAN

Camellia
Ts u b a k i

I

n this haiku by Kawahigashi Hekigoto (1873–1937), the young poet freeze-frames or slows down the action as
a camellia flower falls from the tree: here a red one, there a white one, dropping to the earth in two contrasting
streaks. The haiku is modern, abstract, but carries profoundly traditional undertones. Celebrated in Japanese
art and literature since ancient times, Camellia japonica herald the arrival of spring, the tsubaki of their Japanese
name even being written with the character for the season. The camellia’s abundant flowers appear mostly in
shades of red through pink and white, their color set off by the glossy green leaves of their background. When they
fall, intact and half-open, the flowers form a thick carpet at the tree’s base.
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