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16 s a country vulnerable to a 
variety of natural hazards 
including earthquakes, 

tsunamis, typhoons and 
volcanic eruptions, Japan 
has developed an acute 
social awareness of safety 
protocols and has continued 
to translate that into policies 
and technologies that enhance 
safety, security and resilience 
in all strata of daily life. In 
this month’s Feature, we look 
at some of the ways in which 
Japan puts safety first, thereby 
preventing and mitigating 
accidents and disasters.
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JAPAN-RUSSIA SUMMIT MEETING

WORLD ASSEMBLY FOR WOMEN : WAW! 2016

On December 15 and 16, 
Prime Minister Shinzo 
Abe hosted a summit 

meeting and other events with 
H.E. Mr. Vladimir Vladimirovich 
Putin, president of the Russian 
Federation. In the press occasion 
on December 15, the Prime Minis-
ter said the following: 

“I had an approximately three 
hour long meeting with Presi-
dent Putin. 

During the meeting with a small 
number of participants, we dis-
cussed bilateral and global issues, 
the importance of Russia playing 
a constructive role in addressing 
those global issues, and that Japan 
and Russia working together can 
resolve various issues.  

The one-on-one meeting 
between President Putin and me 
lasted for about 95 minutes. Our 
discussion focused mainly on the 
peace treaty issue. 

Based on our previous discus-

sions, we were able to hold frank 
and very in-depth discussions 
on the issue of former island 
residents freely visiting their old 
hometowns, joint economic activ-
ities under a special arrangement 
between Japan and Russia on the 
four islands of the Northern Terri-
tories, and the peace treaty issue. 
I gave him letters that I received 

from the former islanders when 
I met them a few days ago. Presi-
dent Putin read a letter, which 
was written in Russian, on the 
spot. With the average age of the 
former islanders being 81 years 
old, I approached the discussion 
taking firmly to heart the former 
islanders’ feeling that there is very 
little time left.” 

On December 13 and 14, 
the World Assembly for 
Women: WAW! 2016 was 

held in Tokyo as one of the efforts 
to realize a “Society where Women 
Shine,” which is one of the Abe 
Administration’s top priorities. At 
the outset of the Public Forum, 
Prime Minister Abe delivered a 
speech about a change in “atti-
tudes” through “action” and aim-
ing for a society in which all people 

can participate in their own way 
without constraints in light of this 
year’s theme of WAW! for Action. 
In particular, he touched upon 
Japan’s specific initiatives and the 
direction in which Japan should 
head with the international com-
munity regarding the following 
three themes that WAW! would like 
to shed light on this year, namely 
“promotion of working style 
reforms,” “participation by women 

in decision-making and leader-
ship,” and “building peaceful and 
safe society by women.” Finally, he 
said his passion he demonstrated 
in putting efforts into the women’s 
agenda as chair at the G7 Ise-Shima 
Summit will continue, even though 
his role as G7 chairman has com-
pleted, and he promised to steadily 
implement over 3 billion dollars 
in total assistance for women in 
developing countries by 2018.

President Putin of Russia and Prime Minister Abe of Japan shake hands on Day 1 of their summit 
meeting, December 15
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Japan’s advanced accident- and disaster-reduction technologies owe as much to a culture of safety awareness 
and the continual reinforcement of best practices as they do to its engineering prowess. In this month’s 
Feature we look at some examples of how the old adage of putting “safety first” is being applied in fields 
ranging from earthquake-resistant building design to anti-counterfeiting devices for banknotes and coins.

Courtesy of ANA

Safety First
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Satoshi Fujii, professor at the 
Graduate School of Engineering, 
Kyoto University, and special 
advisor to the Cabinet
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As a nation vulnerable to a variety of natural 
hazards, Japan has been striving to bolster its 
national resilience on a continual basis. We 

asked Satoshi Fujii, a professor at the Graduate School 
of Engineering at Kyoto University who serves as a spe-
cial advisor to the Cabinet, about Japan’s disaster risk 
reduction policies.

How have natural disasters affected the Japanese 
spirit?
After the Great East Japan Earthquake occurred, I 
saw on TV one elderly man being helped out of the 
rubble in one of the towns devastated by the tsunami. 
And this man gave a bright smile and said, “We have 
also experienced the Chile earthquake. Everything 
will be fine. We can start over again.” This town was 
severely damaged also by the tsunami caused by the 
Chile earthquake (with a magnitude of 9.5) in 1960. I 
saw in this old man’s words the strength of the Japa-
nese spirit. Japan has repeatedly suffered catastrophic 
disasters, but each time Japanese have rebuilt the 
society. Through this long history, I believe the Japa-
nese have developed a resilient fortitude when it 
comes to disasters.

With the Great East Japan Earthquake, what did you 
think was important in disaster risk reduction?
Risk communication is one. In disaster risk reduction, 
risk communication is intended to support careful 
preparations at normal times and prompt the correct 
actions and immediate evacuation when a disaster 
hits. Disaster risk reduction education provided by 
communities and schools is one risk communication 
measure. The city of Kamaishi in Iwate Prefecture 
was hit by the tsunami which followed the Great East 
Japan Earthquake, but because disaster drills envisag-
ing a tsunami had been performed at schools on a reg-
ular basis, almost all of the elementary and junior high 
school students at school that day were unharmed.

The inherited knowledge of a region also makes a 
big difference. In one village in Miyako, Iwate Prefec-
ture, villagers built a stone monument that reads, “Do 

Developing 
Resilience
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not build a house below this point,” at 60 meters 
above sea level after the village was hit by the 
tsunami of 1933. Because the villagers have since 
duly lived at elevations above the stone monu-
ment, they were not affected by the tsunami that 
followed the Great East Japan Earthquake. In 
other villages, people were saved by 15-meter-high 
water gates and seawalls constructed based on the 
heights of past tsunamis. 

A disaster may not occur in the very near future, 
like today, but if this short-term perspective pre-
vents you from doing any disaster preparation, you 
are more likely to be badly hurt by a disaster in the 
future. Disaster risk reduction requires education 
and infrastructure development based on a long-
term perspective.

Could you tell us the purpose of the Basic Act for 
National Resilience Contributing to Preventing 
and Mitigating Disasters for Developing Resilience 
in the Lives of the Citizenry, which was estab-
lished in 2013?
This Act aims to prevent society from being cata-
strophically damaged, minimize the damage 
caused by a disaster, and secure the resilience that 
allows for a prompt recovery from the damage 
when a disaster occurs.

Based on this Act, the Fundamental Plan for 
National Resilience was decided by the cabinet in 
2014. The Fundamental Plan defines the 45 “worst 
events that should never happen,” including exten-
sive human loss due to tsunami, prolonged sus-
pension of the supply of energy necessary for relief 
and medical activities, and suspension to stable 
food supplies. To avoid these situations, it initi-
ates cross-sectional government-wide programs 
covered comprehensively by government minis-
tries and agencies. It also establishes a policy for 
conducting vulnerability assessments for each pro-
gram and improving them. Moreover, based on that 
policy, the government drafts action plans every 
year, and for each program, it plans the measures 

to be addressed over the next year, and ascertains 
and evaluates the progress of the action plans.

Specific actions include building and maintain-
ing embankments to prevent damage from tsuna-
mis, and improving resistance to earthquakes at 
facilities such as schools, hospitals, public build-
ings, water supply and sewerage systems, and 
roads. In addition, they also prepare supplemen-
tary reading materials used for disaster risk reduc-
tion education at schools while supporting the cre-
ation of a Business Continuity Plan (BCP), which 
each company develops for itself in preparation 
for an emergency such as a disaster by summariz-
ing the actions to take as a matter of normal prac-
tice and measures for business continuity and early 
recovery at the time of a crisis.

What contribution can Japan make globally to the 
development of resilience?
For example, Japanese construction companies 
possess the world's most advanced earthquake-
resistance and seismic isolation technologies. The 
widespread use of these technologies can reduce 
the damage caused by earthquakes globally. In 
addition, the tsunami early detection and alarm 
system and the earthquake detection system, 
which issue an alert before strong shaking begins, 
could be used for disaster risk reduction in many 
other countries.

In many countries, including Japan, the con-
centration of populations in large cities is becom-
ing a serious issue, and this can exacerbate damage 
when a disaster strikes. To avoid this, it is necessary 
to diversify population and industries to regional 
cities. One very effective way to facilitate this is to 
develop a high-speed railway, like the Shinkansen 
in Japan, which is extremely safe and can transport 
large numbers of people quickly. The Shinkansen 
could make a major contribution to developing 
resilience internationally as well as in Japan. 

Inverview by OSAMU SAWAJI
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S
ince the Tokaido Shinkansen began operat-
ing between Tokyo and Osaka in 1964, the 
Shinkansen has become indispensable as a 
means of transportation in Japan. Today, its 

lines extend from the northernmost main island of 
Hokkaido to Kagoshima Prefecture at the southern 
end of Kyushu, with a total length of around 3,300 
kilometers.

The Shinkansen bullet train is distinguished pri-
marily by its ultra-high speed, which reaches up to 
320 kilometers per hour, and its outstanding safety 
and accurate operation. One of the technologies that 
support its safety is the Automatic Train Control sys-
tem (ATC), which has been in place in every section 
since the opening of the Tokaido Shinkansen.

“Unlike traditional railways, the Shinkansen runs 
at a super-high speed, which makes it impossible to 
visually check the wayside signal from the driver's 
seat. That's why ATC was introduced,” says Yoshi-

yuki Onda of the Railway Operations Headquarters 
at East Japan Railway Company (JR East). “For exam-
ple, when the inter-vehicle distance from the front 
train becomes shorter, the machine automatically 
performs the actual operations instead of the driver, 
such as slowing down and bringing the train to a 
stop, while also displaying the signals on the monitor 
at the driver's seat.”

ATC's basic system, in which the vehicle detects 
the signal current flowing through the rail to control 
the traveling speed, has remained unchanged from 
its launch to the present date. However, its perfor-
mance has made dramatic progress over the course 
of fifty years. The biggest evolution was the intro-
duction of digital DS-ATC in 2002. 

With conventional ATC, wayside equipment 
transmitted a signal of the allowed speed to the Shin-
kan sen at certain sections as the train traveled. As a 
result, while a Shinkansen train was slowing down, 
it applied incremental, strong brakes in each section, 
making the ride uncomfortable.

“With DS-ATC, on the other hand, the on-board 
equipment autonomously calculates and controls 
the optimum speed of the train based on stop-
ping point information transmitted from wayside  
devices. For speed calculation, it also takes account 
of the difference in the brake performance of each 
train, the curves and gradients of the railway tracks, 
and other information, so it applies appropriate brak-
ing to achieve smooth deceleration,” says Onda. “As 
a result, the time loss due to deceleration and stop-
ping has been reduced, and the ride has been made 
far more comfortable.”

Introduced by JR East in 1995, the Shinkansen 
integrated system called COSMOS (COmputed Safety 
Maintenance and Operation systems of Shinkansen) 
is another indispensable element for the operation of 
the Shinkansen, along with ATC. The most important 
feature of COSMOS is that it allows the seven sub-
systems that are crucial for Shinkansen operations, 

Have a Safe Trip
On Japan's Shinkansen high-speed railway, punctu-
ality and safety are never in doubt. 

TAKASHI SASAKI

The cockpit of the E5 series bullet train
Courtesy of JR East
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namely transport planning, operation control, main-
tenance work management, electric power control, 
centralized monitoring, rolling stock management 
and yard management, to work in cooperation with 
each other and function as one single network.

“In the old system of the former Japanese 
National Railways, which was the predecessor of the 
JR Group, the fields such as operation control, main-
tenance, and vehicles were managed as separate 
systems. Under COSMOS, we manage them all in an 
integrated manner,” Onda says. “For example, the 
maintenance of railroad tracks and the inspection of 
vehicles for the Shinkansen are performed at a much 
stricter level than those for conventional railways. 
With COSMOS, this information is fully linked to the 
operation control system. As a result, the first train 
cannot depart until the required maintenance and 
inspection work are completed.”

In addition, COSMOS carries out appropriate 
operation management according to disasters and 
weather changes by amassing the full extent of infor-

mation on a real-time basis, mainly from rain gauges, 
anemometers, and rail thermometers installed at 
stations and along railroad tracks, as well as seis-
mometers installed at substations. Moreover, this 
information is shared via the network with not only 
the central office of the Shinkansen but also stations, 
vehicle bases, and many other places, enabling a 
prompt response when an emergency occurs.

In fact, when the Great East Japan Earthquake 
struck in 2011, causing unprecedented severe dam-
age, the Tohoku Shinkansen, which operates in the 
affected area, had twenty-seven trains in operation, 
all of which stopped safely, with no one injured. 
According to the 2015 statistics, the average delay 
time of the Shinkansen (one train) running in JR 
East's jurisdiction was only 30 seconds.

“COSMOS is a custom-made operation manage-
ment system built for the Shinkansen,” says Onda. 
“We would like to further improve the technologies 
to achieve the even safer and more accurate opera-
tion of the Shinkansen.” 

The E5 series bullet train 
has a top running speed of 
320km/h.
Courtesy of JR East
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J
apan has been hit by many major earthquakes 
in the past. According to the White Paper on 
Disaster Management 2014 issued by the Cabi-
net Office, around 20% of earthquakes with a 

magnitude of 6.0 or more around the world, or more 
precisely 326 such earthquakes, occurred in and 
around Japan during the period from 2004 to 2013 
alone. Japan has long been active in trying to atten-
uate earthquake damage. Initiatives have included 
the construction of an observation network, disas-
ter drills, the toughening of quake resistance stan-
dards for buildings and houses, and disaster man-
agement education.

The construction of buildings that will not col-
lapse or be damaged in an earthquake is another 
measure. Traditionally, Japan has focused on earth-
quake resistance. This means that thick, strong 
members are used for columns and beams to achieve 
sufficient building strength for protection from seis-
mic tremors. However, although this may prevent 
damage to the building, including collapse, an earth-
quake may still cause severe damage to internal fit-
tings and equipment, as well as to any people inside 
the building at the time the quake strikes. For this 
reason, efforts are now being made to develop seis-
mic isolation and damping technologies. 

“Seismic isolation is a technology according to 
which an elastic device such as rubber bearings is 
inserted in the foundations of the building to block 
the vibrations from reaching the building. The build-

ing is in a state of suspension in the air. Even in the 
event of a powerful earthquake, the building will 
never be deformed,” explains Dr. Masashi Yama-
moto, general manager of the Earthquake Engineer-
ing Department at the Takenaka Research and Devel-
opment Institute of Takenaka Corporation, a major 
Japanese general construction firm. “Supplemental 
damping is a technology of introducing dampers 
and equivalent devices that absorb the vibrations 
into a building. Given that the building is directly 
supported by the ground, seismic tremors reach the 
building but the dampers absorb the seismic energy 
to mitigate the deformation of the building and cur-
tail the duration of its shaking.” 

Since the 1995 Great Hanshin-Awaji Earthquake, 
which caused a huge number of buildings to col-
lapse, many detached residential houses and build-
ings incorporating seismic isolation and supplemen-
tal damping technologies have been constructed. 
Base isolation structures are superior to damped 
buildings in reducing the shaking of buildings. How-
ever, seismic isolation requires a space between the 

Introducing 
Tuned Mass 
Dampers
A 53-story skyscraper in Tokyo has been retro- fitted 
with a new system that effectively counters the 
long-period ground motion caused by earthquakes.

TAKASHI SASAKI

The Dual TMD-NT 
vibration damper is 
installed on the 52nd 
and 53rd floors of the 
Shinjuku Nomura 
Building in Tokyo. 
Photo: Courtesy of 
Nomura Real Estate 
Development Co
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building and the ground in which the rubber bear-
ings or other isolation systems are installed. In addi-
tion, it entails a slightly higher construction cost. 
Meanwhile, supplemental damping technology is 
subject to less severe conditions for introduction. 

Japanese construction firms have been erecting 
buildings that introduce quake resistance, seismic 
isolation and supplemental damping technologies 
according to the building conditions. However, the 
2011 Great East Japan Earthquake brought a new 
problem to the surface, one that concerns slow seis-
mic tremors called long-period ground motion. This 
motion caused skyscrapers in central Tokyo, around 
400 kilometers from the epicenter, to shake sig-
nificantly for dozens of minutes. Some people were 
trapped inside elevators, and building interiors and 
doors were damaged. 

“After undergoing long-period ground motion as 
a result of a major earthquake, high-rise buildings 
and long or large bridges are shaken massively due 
to sympathetic vibration. In addition, this shaking 
tends to last for a long time,” says Dr. Yamamoto. “Of 

course, earlier earthquakes also brought about long-
period ground motion, but it was not recognized by 
ordinary people as a problem until the Great East 
Japan Earthquake.” 

Studies have been carried out on technologies 
addressing long-period ground motion. An exam-
ple of the achievements of these studies is the Dual 
TMD-NT vibration damper that was jointly devel-
oped by Takenaka Corporation and Nomura Real 
Estate Development Co. and introduced from 2015 
into the Shinjuku Nomura Building, a 53-story sky-
scraper with a height of 209.9 meters, located in the 
sub-center of Tokyo and completed in 1978. While 
it has sufficient quake resistance performance, 
the scale of the vibrations caused by long-period 
ground motion had become an issue. The tuned 
mass damper (TMD) is a device equipped with a 
weight weighing 700 tons that is designed to move 
in the opposite direction to the vibration of the 
building, thereby cancelling it out. Two TMDs have 
been installed near the top of the building, specifi-
cally on its 52nd and 53rd floors. They are expected 
to reduce the amplitude of the vibrations caused 
by long-period ground motion following an earth-
quake as powerful as the 2011 Earthquake by 20% 
to 25% and shorten the duration of the vibrations by 
around 50%. It is Japan’s first instance of introduc-
ing a system that has dual mechanism respectively 
optimized for small and large vibrations, addressing 
long-period ground motion into a building. 

“The biggest feature of the Dual TMD-NT lies 
in the fact that the system absorbs not only vibra-
tions resulting from strong earthquakes but also the 
minor but frequent vibrations caused by typhoons 
and other strong winds. That brings about consid-
erable improvements in safety and reassurance to 
people in high-rise buildings, no matter whether 
they are for residential use or business use,” Dr. 
Yamamoto remarks. “For seismically isolated build-
ings and supplemental damped buildings, regular 
inspections performed by specialist engineers are 
important. In addition to the development of new 
technologies, we will be working hard to achieve 
long-term support.” 

Image showing the two Dual TMD-NT vibration dampers
Image: Courtesy of Takenaka Corporation

Close-up view of one of the TMD-NT vibration dampers: The Dual 
TMD-NT absorbs vibrations large and small. The double-staged rubber 
bearings support 700-ton steel weights.
Photo: Courtesy of Nomura Real Estate Development Co

700-ton Weight
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H
erbert William Heinrich, an American, 
introduced an empirical rule in his 1931 
book, Industrial Accident Prevention: A 
Scientific Approach, according to which 

for each major accident there are 29 accidents with 
minor injuries and 300 accidents causing no injuries. 
This has become widely known as Heinrich's Theory 
and still forms a basis for considering measures for 
preventing accident occurrence in all industries.

In the airline industry, where safety is paramount, 
airlines and aircraft manufacturers around the world 
strive to prevent accidents by implementing a vari-
ety of safety measures. Among them, All Nippon 
Airways (ANA) is one of those that have built unique 
countermeasures for reducing human errors.

“Based on the premise that the human race inher-
ently causes errors, we train ourselves constantly,” 
says Shiro Miyazaki, a lecturer on human error 
measurements at ANA Business Solutions, who has 
worked as an engineer for many years in ANA. “In 
preventing accidents, it is important to immediately 

share experiences of occurrences of near-misses 
among employees. In order to promote this sharing 
of experiences, ANA provides an ideal environment 
that enables everyone  to speak up freely whenever 
he or she notices that something is not right.” 

ANA has a mission critical system for the central 
management of all business operations, and has built 
a number of information sharing systems under it. 
The system of the maintenance division for exam-
ple enables engineers  to freely transmit what they 
notice at maintenance work sites. These opinions 
are compiled in databases and shared by all aircraft 
maintenance technicians, helping to prevent the 
occurrence of human errors. In addition, all the tools 
are embedded with integrated circuit chips so that 
even if they are lost in an aircraft, sensors can find 
them. Sensors are also installed in the gates to the 
aircraft maintenance facilities, and strict checking 
of the numbers of tools is conducted upon access to 
and from the facilities.  

Furthermore, in the maintenance division, engi-

ANA pilots and cabin crew members 
discuss flight details.

Courtesy of ANA

ANA engineers check an aircraft engine. 
Courtesy of ANA

Maintaining 
High 
Standards

For Japan’s largest domestic and interna-
tional airline, communication is the key 
to reducing human errors and prevent-
ing accidents.

TOSHIO MATSUBARA
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neers in charge personally conduct inspections to 
take responsibility all the way through to the final 
confirmation work. This system allows each of them 
to take responsibility and challenge, and prevents 
checking errors caused by carelessness, such as the 
unquestioning belief that “The work was undertaken 
by that experienced engineer so everything should 
be OK.” During the last phase of these inspections, 
“finger pointing and calling” is implemented for the 
final confirmation. The aircraft maintenance techni-
cian in charge points his or her finger at the subject 
to be confirmed and says “Yoshi!” (OK!) when the 
confirmation task for the subject is completed. Some 
data suggest that utilizing the combination of hear-
ing, vision and action in confirmation tasks by “fin-
ger pointing and calling” helps decrease error occur-
rence rates to one-sixth.  

A range of systems and training have been devel-
oped for the captains and other flight crew and 
cabin crew members for the purpose of preventing 
human errors. For example, flight crew members 
can freely transmit their own experiences of occur-
rences of near-misses through ECHO (Experience 
Can Help Others). 

Japanese society tends to place greater value on 
hierarchical relationships. For this reason, there are 
many cases where people cannot express their opin-
ions in an open manner to their superiors. However, 
ANA has a culture that allows an auxiliary co-pilot 
to say immediately to the captain, “Please check it” 
when he or she notices that something is not right, 
even if it may be a misconception on his or her part. 

“The concept that ‘everyone except oneself is a 
customer’ reflects the quality management culture 
unique to ANA. All employees except oneself are 
respectable internal customers. Good human rela-
tions can be established only when there is a lubri-
cant of smooth communications. On this basis, its 
training focuses on enabling each employee to play a 
leadership role corresponding to his or her position,” 
says Miyazaki.

ANA is ranked among the top airlines in the world. 
According to the World Airline Rating conducted 
every year by British company Skytrax, ANA was 
awarded the Certified 5-Star Airline Rating, the high-
est category quality ranking in the world, for four 
consecutive years from 2013 until 2016, based on the 
assessment of staff services throughout the airport 
and the onboard service environments together with 
other assessment items. ANA is the only Japanese 
Certified 5-Star Airline among just nine airlines in the 
world with this top status. 

In addition, ANA has established a partnership 
with Boeing, the world’s largest aircraft manufac-
turer. This partnership is symbolized by the Boeing 
787, which went into commercial service in 2011. ANA 
was the launch customer for the Boeing 787 and was 
deeply involved in the development of the aircraft.

“An airline constantly engaging in maintenance 
tasks can best understand the operational functions 
of aircraft. ANA continues to provide information 
regarding the issues to be improved to manufactur-
ers and develops good aircraft through joint efforts,” 
says Miyazaki. “Boeing has valued ANA as it has been 
a vital partner for them throughout the program. We 
are proud that we have built such a relationship of 
trust.” 

ANA worked closely with Boeing in the development of the 787 aircraft.
Courtesy of ANA

Shiro Miyazaki of ANA Business Solutions
Photo: Toshio Matsubara

ANA engineers check an aircraft engine. 
Courtesy of ANA
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J
apanese banknotes are loaded with various 
anti-counterfeiting measures that can be con-
firmed in four different ways: by touch, by see-
ing against the light, by tilting and with tools.

By touch: Lines produced using intaglio print-
ing can be confirmed by touch. In intaglio printing, 
the ink is raised on the paper surface. The textured 
feel and the ultra-fineness of the printed lines are 
very difficult to reproduce using regular printing and 
color photocopying equipment.

By seeing against the light: Watermarks can be 
confirmed when seen against the light. They include 
a portrait on the center and vertical black and white 
bars on the side that are not normally visible.

By tilting: Holograms and latent images can be 
confirmed by tilting. These measures show different 
images that appear when seen from different angles.

With tools: Luminescent ink and microprinting 
can be confirmed using tools. Lines printed using the 
ink become luminous when exposed to ultraviolet 
light. The 0.2-millimeter extremely small letters can 
be discerned when viewed with a magnifying glass. 

In addition, other special anti-counterfeiting mea-
sures are employed to prevent the use of counterfeit 
notes that are produced using sophisticated digital 
image processing technology and/or are intended to 

target cash handling machines.
These measures contribute to the extremely small 

number of counterfeit notes in Japan. Over the past 
few years, only a couple of thousand counterfeit 
notes have been found annually.

In Japan, banknotes are manufactured by the 
National Printing Bureau (NPB). Leveraging its 
expertise in banknote printing, NPB has been con-
tributing to the implementation of a Japan Inter-
national Cooperation Agency (JICA) project called 
“Strengthening Capacity of the State Bank of Viet-
nam in Printing Ink Production.” Based on the proj-

Watermark
Watermarking is a technique to prevent counterfeiting by 
producing variations in the thickness of the paper. The 
watermark has sharp and spatial gradation in its image.

Foiling the 
Forgers

Japan’s advanced anti-counterfeiting technologies 
are beginning to attract the attention of countries 
around the world.

TOSHIO MATSUBARA

Hologram
When seen from different angles, the characters for the denomination 
“10000,” a design of “日” from “日本銀行” meaning the Bank of Japan, 
and the image of a cherry tree appear.

Photos: Courtesy of National Printing Bureau
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ect, NPB dispatched a staff member to the State Bank 
of Vietnam in November 2014 as a JICA expert on a 
long-term basis.

 
Minting Coins
Coins are manufactured by the Japan Mint, which like 
the NPB has its own unique and advanced technologies. 

A 500 yen coin (worth about 4 US dollars), for 
example, has four outstanding characteristics. 

First, the helical ridges on the lateral side repre-
sent the world’s first-ever introduction of such a pro-
cessing technology in the mass-production of coins. 
Unlike the regular vertical ridges, a coin with helical 
ridges is hard to take out from a mold while pressing. 
It is very hard therefore to counterfeit because of the 
need for special technology in the mold.

Second, a latent image is inscribed on the coin 
which makes characters that read 500 yen and verti-
cal bars stand out according to the angle at which the 
coin is held to the light. This technology is also used 
in other countries’ coins, such as the UK’s 2 pound 

coin, but the issuance of coins with a latent image is 
still quite rare in the world.

A third processing technology creates a fan-like 
pattern of micro stripes on the surface of the coin 
which are thinner than the width of a human hair, 
while the creation of micro dots likewise requires an 
advanced microfabrication technology that makes 
these coins very difficult to counterfeit.

About 60 of the nearly 190 countries and regions 
around the world independently manufacture their 
own coins. The rest assign coin manufacturing to 
other countries on an as-needed basis. In 2012 the 
Japan Mint won a contract to manufacture 500 mil-
lion 2-taka coins (worth about 1 US cent) for Bangla-
desh. The coins began circulating in the country in 
November 2013. The Japan Mint won the contract 
to manufacture coins for Georgia in East Europe in 
2016. The Japan Mint has also manufactured memo-
rial coins for nine different countries including Ban-
gladesh, New Zealand and Sri Lanka. 

“The beautiful coins delivered speak eloquently 
of the hard work done by all the people at the Japan 
Mint,” the Bangladeshi client commented. 

The Mint Museum
Operated by the Japan Mint, the Mint Museum opened 

in the city of Saitama, Saitama Prefecture, in Octo-

ber 2016, and exhibits coin manufacturing methods, 

machinery for adding patterns to a coin and many differ-

ent types of coins and decorations. Similar exhibitions 

can be seen at the Japan Mint Head Office in Osaka and 

the Hiroshima Branch.

1 Latent image: When viewed from different angles, the set of 
characters reading “500 yen” on a 500-yen coin appear to stand 
out inside the two larger zeroes.

2 Micro stripes: Thinner than the width of a human hair, the 
stripes are applied along with the arrangements of the characters 
in a fan-like manner.

3 In 2016 Japan Mint manufactured 20-tetri coins (worth about 12 
US cents) for Georgia in Eastern Europe.

Photos: Courtesy of Japan Mint
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A
mid the growing informatization of soci-
ety and the spread of network services in 
recent years, more situations are encoun-
tered where it is necessary to identify one-

self via machines. Doing this usually involves knowl-
edge-based recognition with the use of information 
such as a password and identification number, or 
possession recognition using a magnetic card or an 
IC card. However, these methods are not sufficient 
because they entail the risk of a forgotten or leaked 
password, a stolen or counterfeited card and other 
issues. In this regard, biometric authentication has 
the advantage of risking none of these problems.

The current widely available technologies for bio-
metric authentication involve the use of fingerprints, 
the veins of the palm or the iris of the eye, for exam-
ple. More recently, face recognition has attracted 
attention. This has greater advantages than other bio-
metric authentication technologies. The first advan-
tage is that no special act is required for authenti-
cation. By saving users from the need to undertake 
operations such as holding their fingers or hands 
over a device, face recognition makes the authentica-
tion process faster and more convenient. Secondly, 
it imposes fewer psychological burdens on the user. 
Face recognition allows for a more natural form of 

authentication, because looking at a person’s face is 
a common means of identifying a specific individual.

As security measures have been intensified since 
the synchronized terrorist attacks in the United 
States in 2001, face recognition has been interna-
tionally utilized in visitor/immigrant status indica-
tors, crime investigation systems and other parts of 
infrastructure concerning national security. In recent 
years, face recognition has become more familiar 
to the general public, because it is also utilized for 
corporate security and attendance management sys-

Visitors to Universal Studio Japan in Osaka 
Prefecture pass through a gate fitted with NEC’s 
face recognition technology. 
Photo: © NEC Corporation

Face 
Value

Face recognition technology is being 
used in an increasingly wide range of 
applications around the world.

AKIRA UMEZAWA

NEC’s face recognition technology enables real-time identification of 
an individual using a photograph.
Photo: © NEC Corporation
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tems and theme parks’ entrance gate systems.
NEC Corporation, a leader in the integration of IT 

and network technologies, occupies the world’s top 
position in face recognition technology. NEC com-
menced its research on face recognition in 1989.

“Facial recognition is characteristically suscep-
tible to influencers such as changes of light, shade, 
the direction in which a person looks and facial 
expressions. This poses the challenge of improving 
the accuracy of matching in many different envi-
ronments,” explains Shunsuke Shiga, manager of 
the 2nd Government and Public Solutions Division 
at NEC Corporation. “For example, face recognition 
would require being able to correctly identify the 
same person after ten years, because Japanese pass-
ports are valid for ten years. A person with a sharply 
sculpted face may have shadows around his/her 
eyes depending on the amount of light. Even in such 
conditions, face recognition is expected to correctly 
authenticate the right individual.”

Accuracy and speed are particularly important in 
face recognition. For improvements in these areas, 
NEC is continuing to make efforts to research and 
develop technologies such as facial detection for 
identifying, from an image, the position of a specific 
face in a high-speed and highly accurate manner; 
point detection for accurately analyzing facial fea-
tures irrespective of the degree of aging and changes 
in expressions; and highly accurate facial matching 
designed to thoroughly eliminate erroneous match-

ing in any situation.
As a result, NEC’s face recognition technology 

won first place in the benchmark tests organized by 
the US National Institute of Standards and Technol-
ogy (NIST) three consecutive times: in 2009, 2010 
and 2013. In the 2013 test, NEC achieved an authenti-
cation error rate of 3.1%, less than half the rate of the 
company in second place, in terms of the accuracy of 
the retrieval of high-resolution facial images.

Today, NEC’s face recognition systems are uti-
lized in more than forty countries in areas concern-
ing national security. For example, John F. Kennedy 
International Airport in the United States is com-
mitted to the highly accurate identification of pas-
sengers through the real-time matching of facial 
photo data read by the automatic gate for immigra-
tion control from IC passports with images of travel-
ers’ faces shot by the camera mounted on the gate. 
Furthermore, fourteen major airports in Brazil have 
introduced face recognition to customs, which con-
tributes to streamlining the customs service by accu-
rately identifying suspicious individuals from the 
records of past illegal acts.

“The application of face recognition will increas-
ingly expand through improvements in the perfor-
mance of surveillance cameras and other peripheral 
devices and data analysis technologies utilizing arti-
ficial intelligence,” says Shiga. “We will contribute to 
the greater security of society by developing technol-
ogies for preventing accidents.” 

NEC’s face recognition technology is utilized to identify participants 
in a sports event.
Photo: © NEC Corporation

A shop till incorporating face recognition technology
Photo: © NEC Corporation
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I
n Japan, where the water supply service is oper-
ated by approximately 1,700 municipalities, 
people everywhere have access to clean drinking 
water simply by turning on the tap. Many Japa-

nese municipal water service providers have been 
sharing their water supply knowledge and expertise 
with other countries. Okinawa, a subtropical archi-
pelago of approximately 160 islands where water 
resources are limited, is one example.

Miyako-jima island in Okinawa Prefecture, which 
has no river and depends on groundwater for most 
of its water resources, has introduced a system that 
does not rely on chemicals to protect the natural 
environment. The Ecological Purification System 
creates non-turbid water free of bacteria by allowing 
the water to pass through a film of microbes grown 
on the sand surface which traps bacteria and decom-
poses dissolved solids to some extent as the water 
passes slowly through the sand filter. The system, 
which features low cost and easy-to-maintain opera-
tion, is considered to be an effective water purifica-
tion method in subtropical and tropical areas, where 
biological activity is strong. 

Taking advantage of technologies such as these 
that it has nurtured locally, Okinawa has been pro-
viding continuous assistance with the water supply 

service to Samoa, an islands state with a similar cli-
mate to its own in the South Pacific, in cooperation 
with the Japan International Cooperation Agency 
(JICA). In Samoa, a country comprising two large 
and several smaller islands, the water supply service 
is operated by the Samoa Water Authority (SWA), 
which provides water to 85% of its total popula-
tion, approximately 160,000 people. However, the 
SWA faces a variety of challenges including certain 
unachieved water quality standards as well as a high 
non-revenue water ratio. Non-revenue water is pro-
duced water for which a supplier cannot bill for rea-
sons such as water leakage, inaccuracy of customer 
meters or water theft.

The water supply unit of the aforementioned 
Miyako-jima City in Okinawa has been providing 
assistance with the strengthening of water treatment 
operation capacity of its Ecological Purification Sys-
tem since 2006. In addition, the Capacity Enhance-
ment Project for Samoa Water Authority in Coop-
eration with Okinawa (CEPSO), a five-year technical 
cooperation Project supported by JICA, kicked off in 
2014 with the participation of experts from several 
water service providers in Okinawa Prefecture. In 
the Project, technical cooperation is underway in the 
Alaoa water supply scheme, which provides water to 

SWA staff members connect water pipes 
under the guidance of Japanese experts.
Photo: Courtesy of JICA

Water 
Wisdom 

Shared
Water experts from Okinawa are intro-
ducing water supply technologies to the 
Polynesian islands of Samoa.

TOSHIO MATSUBARA
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the central area of Apia, the capital.
One of the major objectives of the Project is to 

decrease the non-revenue water ratio, which was 
68% when the Project commenced. Various mea-
sures have been implemented under the Project. 
One of these is the improvement of the accuracy of 
a computer-based geographic information system 
(GIS) that centrally manages information such as 
pipeline positions and locations where water meters 
are installed. This has contributed to some effects 
such as identification of places of leakage and identi-
fication of pipeline and valve positions at the time of 
repair and renewal.

“SWA staff members carried copies of the water 
distribution map and went around the island to 
inspect the spots where leakage was occurring, as 
well as the customer meters,” says Motomu Takara, 
who participated in the Project as chief adviser from 
its start until December 2016. “As a result, we found 
that there were some unregistered customers in the 
customer list. These efforts significantly improved 
the accuracy of the map.” 

Many experts are dispatched from Okinawa on a 
short-term basis to work with SWA staff members on 
operations such as pipeline construction, plumbing, 
water distribution management, leakage detection, 
water leakage repair and water quality monitoring. 

As part of the Project, SWA staff members have also 
been invited to Okinawa on two occasions for work-
shops on the maintenance of water supply facili-
ties and countermeasures for non-revenue water. 
The staff members held briefing sessions after their 
return from Okinawa to share their knowledge and 
skills with the other members of the SWA.

As of 2016, the ratio of non-revenue water had 
fallen to 55%.

“In Japan, water supply development is under-
taken based on a forecast for twenty to thirty years 
down the road. We stressed the importance of act-
ing from a long-term perspective in Samoa and con-
sequently the SWA moved forward with efforts to 
undertake various improvements of facilities,” says 
Takara. “Thanks to the effective water leakage con-
trol, water pressure is maintained at an appropriate 
level. Showers, which were previously weak, can 
now be used comfortably.” 

A variety of countermeasures were also taken 
regarding the unachieved water quality standards. 
These included measurement of the required 
amount of chlorine, maintenance of the equip-
ment that adds chlorine to water, and maintenance 
of water treatment plants. Consequently, the water 
quality rating, which had previously stood at only 
50% to 60% of the required level, has improved to 
100% (as of October 2016).

The Japanese Grant Aid Project for Improvement 
of Urban Untreated Water Supply Schemes was also 
implemented. Under the Project, the installation 
and replacement of water intake facilities and water 
pipes, and the construction of new water treatment 
plants, among other works, were carried out in three 
water supply districts on the outskirts of Apia, and 
have made a significant contribution to achieving a 
safe, stable water supply.

 “Nothing makes us happier than seeing SWA staff 
members collaborating and working proactively on 
challenges,” says Takara. “We are starting to witness 
the achievements of human resource development, 
one of the important objectives of the Project. We 
expect that these achievements will spread to other 
areas covered by the Project going forward.” 

Motomu Takara (right) checks the design of the flowmeter chamber 
where water pressure and flow rate are monitored.
Photo: Courtesy of JICA
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F
rom early summer until autumn, Japan is 
afflicted with frequent natural disasters as a 
result of typhoons and heavy rain. In order 
to minimize the potential for damage due to 

such events, Japan has been working on a number of 
technological development projects. One of these is 
meteorological observation using satellites. In 1977, 
Japan’s first geostationary meteorological satellite 
Himawari (meaning “sunflower”) was launched, 
and it commenced operation in 1978. Satellite imag-

ery from the Himawari helped to clearly identify the 
movements of typhoons and clouds, contributing to 
a significant increase in the precision of meteorologi-
cal forecasting and disaster reduction.

Subsequently, observation by successor satel-
lites continued and Himawari-8, the eighth in the 
Himawari series, has been undertaking weather 
observations from space since July 2015. Further-
more, Himawari-9, which was launched in Novem-
ber 2016, will commence its backup operation to 
Himawari-8 in March 2017.

The performance of Himawari-8 and -9 is at the 
highest level in the world, greatly exceeding that 
of their predecessors. For example, resolution has 
doubled, providing sharper imagery. In addition, 
Himawari-8 and -9 have made it possible to send 
color imagery. This imagery is similar to the images 
of Earth seen by humans from space, and can be 
utilized to monitor volcanic fumes and yellow sand 
blowing from the Asian Continent to Japan. Fur-
thermore, the duration of filming the observation 
range across East Asia and the West Pacific has been 
reduced significantly, from 60 minutes to 10 min-
utes, making it possible to observe rapidly develop-
ing thunderclouds. 

The use of observation data from the Himawari 
series is not limited to Japan. Japan has been provid-
ing observation data to more than thirty countries 
and regions in Asia and the Pacific since the launch 

The Sunflower 
Satellites
“Himawari” series Japanese weather obser-
vation satellites contribute to meteorologi-
cal forecasts and disaster reduction not 
only in Japan, but also in East Asia and the 
West Pacific region.

TOSHIO MATSUBARA

Planet Earth as captured by Himawari-8
Courtesy of JMA

Illustration of the Himawari-8 weather-observation satellite
Courtesy of JMA
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of the original Himawari up until the present date.
“The launch and operation of satellites require 

substantial amounts of financial resources, and the 
number of countries that own satellites is limited. 
It is Japan’s international responsibility to provide 
observation data to those countries without satel-
lites,” says Yoshiro Tanaka of the Office of Interna-
tional Affairs at the Japan Meteorological Agency 
(JMA). “Many typhoons and cyclones occur across 
East Asia and the West Pacific, and Himawari con-
tributes to disaster reduction in the countries in 
these regions.” 

In order to further disseminate highly accurate 
meteorological information among developing 
countries, the JMA has established a new system 
called HimawariCast concurrently with the com-
mencement of the operation of Himawari-8. The 
data derived from Himawari-8 and -9 are transmit-
ted mainly via an Internet cloud service. The use of 
the data is not easy in countries with a weak Inter-
net environment because of the large volume of 
data involved. HimawariCast therefore transmits 
data with lower-resolution through a communica-
tion satellite, enabling the reception of the data with 
a parabola antenna. The system is being introduced 
with the assistance of the Japan International Coop-
eration Agency (JICA) and the World Meteorologi-
cal Organization (WMO). The number of countries 

receiving assistance 
with the introduc-
tion of HimawariCast 
is as many as twenty, 
including those in the 
planning stage.

“Training is nec-
essary to properly 
use the image analy-
sis software,” says 
Tanaka. “In the future, 

we plan to visit all the countries that use Himawari-
Cast to transfer the know-how to interested parties.”

The JMA has been inviting weather forecasters 
from a range of countries every year since 1973 to 
provide them with training under the JICA frame-
work. This initiative is aimed at transmitting a wide 
range of knowledge and technology relating to obser-
vation and forecasting during the training period, 
which lasts around three months.

“We are taught highly advanced contents, includ-
ing the analysis of satellite imagery. In Samoa, disas-
ter prevention in the rainy season is an issue,” says 

Vaaua Wilson from the Meteorology Division of the 
Ministry of Natural Resources and Environment 
of Samoa and one of the participants in the train-
ing session that commenced in September 2016. “I 
strongly desire to become able to issue more accu-
rate warnings sooner by making use of what I have 
learned in Japan.”

In 2016, these training sessions had a total of 
333 participants from seventy-five countries. After 
returning from the training sessions, many of the 
participants have now assumed leading roles in 
meteorological services in their home countries.

“Technology innovation for data processing is 
advancing rapidly, and forecasting precision will con-
tinue to improve further in the future,” says Tanaka. 
“We continue to contribute to disaster reduction in a 
variety of countries to our full extent.” 

A parabola antenna installed at a 
meteorological station in Tuvalu 
for reception of HimawariCast 
data
Courtesy of JMA

A training session in the JICA program “Reinforcement of 
Meteorological Services” implemented by the Japan Meteorological 
Agency (JMA)
Courtesy of JMA
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T
he main research focus of Professor 
Hiroshi Ueda’s laboratory at Tokyo 
Institute of Technology is protein 
engineering. Protein engineering 

is the scientific discipline that deals with 
technology for changing natural proteins to 
create distinctly new proteins. Proteins play 
a crucial role in the activities of life forms, 
as enzymes, immune antibodies, and sub-
stances that transfer information in living 
organisms, and protein engineering aims 
to effectively utilize such specific functions 
of proteins in a wide range of areas includ-
ing pharmaceutical drugs, the environment, 
and public safety and security.

Professor Ueda explains, “Just as engi-
neers use iron and plastic to make machines, 
our research is about how to make machines 
using proteins.”

The application of protein engineer-
ing led to Professor Ueda and his research 
group developing the Q-body Method in 
2011, which can detect illicit drugs such as 
stimulants, cocaine, and morphine. Existing 
detection methods took at least 40 minutes, 
but with the Q-body Method drugs can be 
detected in just a few seconds. Moreover, 
with the Q-body Method, simply mixing a 

minuscule amount of detection sample with 
the measuring reagent makes it possible to 
accurately identify the drug. Given these 
advantages, the method shows great prom-
ise with regards to its application to drug 
testing by the police or simple screening by 
customs to prevent the influx of illicit drugs 
from overseas at the borders. 

Our bodies have an immune system 
called an antigen-antibody reaction. The 
antigen-antibody reaction is a reaction in 
which antibodies that are proteins recog-
nize and combine antigens such as patho-
genic microorganisms, thereby eliminating 
the pathogens. The Q-body Method is one 
type of immunoassay method that utilizes 
this antigen-antibody reaction. Immunoas-
say methods have been receiving attention 
in recent years as a superior measurement 
method in testing and diagnostics, since 
they are able to detect various substances 
with high sensitivity and precision, and have 
a wide scope of application. The scope of 
application encompasses public safety and 
security, such as criminal case investigation, 
defense, and counterterrorism measures; 
healthcare, including influenza and cancer 
diagnosis; and environment, such as water 
quality and atmosphere surveys, residual 
pesticides, and food allergen testing.

However, typical existing immunoassay 

Tokyo Institute 
of Technology 
Professor Hiroshi 
Ueda
Photo: Akira Umezawa

Throwing Light 
on Drugs and 
Pathogens
Professor Hiroshi Ueda and his research group have discovered a technology for the 
quick and simple detection of illicit drugs.

AKIRA UMEZAWA
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methods have significant problems: they require 
specialist knowledge, so cannot be easily admin-
istered by the general public; measuring is time-
consuming and laborious, making them costly; the 
measuring reagent potentially contained environ-
mental pollutants; and changes in the reagent are 
confirmed visually, so there is a danger of making an 
erroneous judgment.

The Q-body Method is a revolutionary immuno-
assay method that offers a fundamental solution to 
these challenges. The key to the Q-body Method is 
proteins called quenchbodies developed by Profes-
sor Ueda and his research group. When the quench-
body used as the reagent comes into contact with 
specific antigens such as drugs or pathogens, it 
causes an antigen-antibody reaction and the struc-
ture changes immediately so that it emits fluores-
cence. This is measured using a portable detection 
device equipped with a sensor to detect the strength 
of the fluorescence, thus determining whether or not 
the reagent contains the target substance. It is also 
possible to determine the presence or absence of 
illicit drugs by checking a person’s urine or saliva.

“If several nanograms (one nanogram is one bil-
lionth of a gram) of the substance you want to check 
for is present, it can detect it. All that’s needed to 
arrive at a measurement is to mix it with a minuscule 
amount of the sample and measure the strength of 
the fluorescence,” says Professor Ueda. “An objective 

judgment can be made by anyone, without the need 
for specialist knowledge. Also, the device is compact, 
so measurements can be taken wherever needed.” 

In order to detect a certain type of substance, the 
Q-body Method requires a dedicated reagent that 
responds to that substance. Therefore, the range of 
quenchbodies to use as reagents becomes key. Cur-
rently, in addition to that for illicit drugs mentioned 
above, a total of twenty types of quenchbodies have 
been completed, including those for the influenza 
virus, mold toxins, and neonicotinoid pesticides. 

“We are currently making quenchbodies using 
gene manipulation, which is time-consuming and 
laborious,” says Professor Ueda. “As one way of 
resolving this, we are also trying out a method of 
creating quenchbodies by chemically treating the 
proteins present in our blood, for example. If this 
method is successful, it promises to dramatically 
increase the speed at which we develop various 
kinds of quenchbodies.”

A prototype detection device for illegal drugs has 
already been completed in 2016 by a manufacturer 
that has been engaged in joint development with 
the laboratory.  

Currently, the laboratory is conducting verification 
testing with the aim of commercializing the device. 

In the future, the day may come when practical 
application of the Q-body Method produces a mask 
that detects the influenza virus, for example. 

Antigen

stabilizes antibody 
structure

Antibody VH VL
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Quenchbody

Amino acids called tryptophans present inside VH and VL antibodies cause the fluorescence to be in a quenched status. The quenchbodies 
combine with antigens, eliminating the quenched status, and the strength of the fluorescence increases.
Figure: Courtesy of Hiroshi Ueda
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HOME AWAY FROM HOMESeries

N
early 70% of the land in Japan is moun-
tainous, and consequently the country 
often experiences mudslides, landslides, 
slope failures and other sediment disas-

ters following heavy rains and earthquakes. Many dif-
ferent measures, both structural and non-structural, 
are taken with the aim of reducing such disaster risks. 
Examples include the construction of mud-control 
dams and grating crib works using concrete to harden 
slopes, the creation of hazard maps, and develop-
ment of alarm systems.

At Japanese universities, many researchers are 
tackling the development of sediment disaster 
risk reduction technologies. Among them is Netra 
Prakash Bhandary from Nepal, an associate professor 
of civil engineering in the Graduate School of Science 
and Engineering at Ehime University.

Torrential rain in 1993 caused a severe sediment 
disaster in Nepal that killed more than 1,300 people 
and affected more than 40,000 households. At that 
time, Bhandary was still a student at a university in 
India. With a strong desire to continue to graduate 
research, he joined a newly established engineer-
ing college in Nepal as a faculty member and worked 

for about three years. Then, in 1997 he happened to 
know Ryuichi Yatabe, a professor from Ehime Univer-
sity who had been sent to Nepal as a landslide expert 
by the Japan International Cooperation Agency (JICA) 
to undertake research on the 1993 disaster. This led 
Bhandary to visit Japan in 1997 and begin studying 
geotechnical engineering in the Faculty of Engineer-
ing of Ehime University.

“Shikoku island, where Ehime Prefecture is 
located, suffers from many landslides. While study-
ing the geology of the region, I noticed its similarities 

Knowing the 
Disaster 

Risks
Netra Prakash 

Bhandary

Netra Prakash Bhandary
Photo: Kumiko Sato

Damaged buildings in Kathmandu, Nepal six days after the main 
shock of 25 April 2015
Photo: Netra Prakash Bhandary

Netra Prakash Bhandary has been research-
ing disaster risks in Japan for almost twenty 
years while transferring local knowledge and 
expertise to the land of his birth, Nepal.

KUMIKO SATO
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with the terrain and geology of the mountainous 
areas in Nepal,” Bhandary explains. “In fact, we 
researched a certain area in Nepal and found that the 
area experienced many landslides that were similar in 
nature to those in Shikoku.”

Based on the results of the research, Yatabe, Bhan-
dary and other members of the research team from 
Ehime University commenced research in 2000 on 
issues such as the geology and clay mineralogy of 
landslide areas in the mountains of mid-Nepal and 
the earthquake disaster risk in the Kathmandu basin 
where the capital is located. The research has contin-
ued for more than a decade, followed by the publi-
cation of more than 100 academic papers on natural 
disasters in Nepal and eighteen international sympo-
siums held so far in Kathmandu.

Amid these activities, a magnitude 7.8 earthquake 
hit Nepal in April 2015. Rock falls and slope failures 
occurred in the mountainous areas along with building 
collapses in the urban as well as rural areas, together 
killing nearly 9,000 people. Immediately after the 
earthquake, Japan sent a rescue team to Nepal and 
also provided relief supplies. Teams from various 
professional organizations such as the Seismological 
Society of Japan, Japan Society of Civil Engineers, the 
Japanese Geotechnical Society, the Architectural Insti-
tute of Japan and so on also visited the affected areas 
while, assisted by the Japanese Ministry of Educa-
tion, Culture, Sports, Science and Technology, major 
Japanese universities dispatched a thirteen-member 
research team led by Ehime University professor 
Ryuichi Yatabe and made up of four specialist groups.

Before the 2015 Earthquake, Bhandary and Yatabe’s 
research group conducted a survey of 124 respon-
dents aged between 18 and 74 to learn about their 
awareness of disaster control. The survey results clar-
ified the growing awareness of disaster control among 
the people and the importance of disaster risk reduc-
tion education. The researchers summarized the sur-
vey results in a paper entitled Disaster Risk Reduction 
Knowledge of Local People in Nepal, which was pub-
lished in February 2015 in Geoenvironmental Disas-
ters. The paper was awarded the Outstanding Paper 
of the Year 2015 by the International Consortium on 

Geo-disaster Reduction (ICGdR) in October 2016.
In July 2015, the Earthquake Reconstruction 

Research and Design Center was established as a sat-
ellite office of Ehime University in Kathmandu, with 
donations from numerous people in Ehime Prefec-
ture and the support of Ehime University graduates. 
The Center’s objective is to facilitate research on dam-
age in the affected areas and the extension of disaster 
risk reduction education. Using the Center as the hub, 
Bhandary focuses primarily on supporting disaster 
risk reduction education in communities and schools.

“In addition to the construction of disaster risk 
reduction facilities, people’s accurate knowledge of 
disasters can minimize the human suffering caused 
by a disaster,” says Bhandary. “It is amazing that even 
kindergartens, elementary and junior high schools 
undertake evacuation drills and other disaster risk 
reduction training programs in Japan and, irrespec-
tive of their generation, Japanese people have a high 
awareness of disaster risk reduction. In my view, 
disaster risk reduction education contributes signifi-
cantly to minimizing the number of casualties in the 
country compared with the size of a disaster.”

Based on the abovementioned Center, Bhandary 
plans to develop a program that is modeled on Japa-
nese disaster risk reduction education and includes 
the training of specialists for the extension of disaster 
risk reduction technologies, among other activities.

“Disaster risk reduction is a public matter, and it 
must benefit all people equally,” says Bhandary. “I 
will communicate the wisdom and knowledge I have 
learned so far to many people in Nepal. Disaster risk 
reduction efforts help create a better society and also 
facilitate the growth of the country.” 

The old settlement of Khokana, Nepal in June 2015. Most buildings are 
constructed from unburnt bricks and mud mortar.
Photo: Netra Prakash Bhandary
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K
imono fabric design traditionally draws 
on the skills of a designer, who creates the 
patterns, a stencil carver, who cuts the pat-
terns into paper stencils, and a dyer, who 

uses the stencils to dye the fabric.

Risa Kojo is a pattern designer who has received a 
great deal of attention in recent years for the contem-
porary flair she brings to kimono design. 

Kojo moved to Boston in the United States with 
her family when she was a high school student, and 
studied graphic design at the School of Visual Arts in 
New York. After graduating in 2004, she began work-
ing as a freelance graphic designer. However, she 
returned to Japan in 2010.

“Without exception, every skillful creator has an 
understanding of his or her background. And they 
incorporate it into their expression as their original 
style,” says Kojo. “I therefore asked myself, ‘What 
is my background?’ If I did not face this question, I 
would become stuck one day. I therefore decided to 
return to Japan.”

Shortly after Kojo returned to Japan, she stayed 
in Mie Prefecture for business during the period of 
preparation for the Shikinen Sengu of Ise Shrine. The 
Shikinen Sengu is a ceremony that takes place every 

Designer Risa Kojo brings a deep understand-
ing of the history of her art to the intricate, 
age-old craft of Ise-katagami pattern making.

Risa Kojo
Photo: Ryu Kodama

A papercut work by Risa Kojo titled “Forest of Deer”
Photo: Ryu Kodama

TOSHIO MATSUBARA

Cutting-Edge 
Kimono
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twenty years, when all the shrine 
buildings are rebuilt. The ritual 
has been repeated at Ise Shrine 
for 1,300 years. In addition to Ise 
Shrine, Mie Prefecture and neigh-
boring Wakayama and Nara Pre-
fectures are home to a number of 
age-old sacred sites including the 
World Heritage Kumano Kodo Pil-
grimage Routes.

“During my stay in Mie Prefec-
ture, I experienced culture shock 
in so many situations. One of 
these was when I visited a shrine 
sacred to a big rock called Hana no 
Iwaya, where I was overwhelmed 
by the energy of the place,” Kojo 
says. “The people living there had 
a strong sense of being protected 
and guarded by the gods. I real-
ized that in Japan, a sense of awe 
for unseen power has been passed 
down from ancient times to the 
present day. At that moment, I felt 
that I had approached the back-
ground I was seeking.”

In Mie Prefecture, Kojo 
encountered the traditional craft 
of Ise-katagami, which has a his-
tory of over 1,000 years. Ise-kata-
gami is stencil paper used in the 
pattern-dyeing of kimono fabric. 

Ise-katagami is distinguished by 
its fine-cut, intricate patterns. 

Ise-katagami stencils are pro-
duced by highly skilled carvers 
who cut patterns into traditional 
Japanese paper with a stencil 
carving knife based on the pat-
tern designs created by design-
ers. Kojo, who had been making 
papercutting artwork as a form of 
art expression while working as a 
graphic designer, was fascinated 
by the stunning patterns of Ise-
katagami and its craftsmanship.

While learning patternmak-
ing for katagami stencils, Kojo 
deepened her exchanges with the 
craftspeople. Soon, one of the Ise-
katagami carving masters advised 
her to become a pattern designer, 
saying, “To pass down the tradi-
tion of kimono in the future, we 
need new patterns just like those 
you create.”

“I always draw patterns by 
hand, because the differences in 
pen pressure and strokes create 
pauses and inconstancy unique to 
handwork,” says Kojo. “Not only 
pattern design, but also the crafts-
personship of the kimono involves 
this beauty of inconstancy.”

While designing kimono pat-
terns as a pattern designer for Ise-
katagami stencils, Kojo also orga-
nizes events such as papercutting 
workshops and exhibitions of her 
own artwork produced by the 
techniques used in creating Ise-
katagami stencils.

“I am convinced that nothing 
but what is created by hand will 
enrich people,” says Kojo. “My 
art-making is based on commu-
nicating with people through art-
work.” 

Left, kimono titled “Vine and Kakutoshi” designed by Risa Kojo; right, close-up of the “Vine and Kakutoshi” kimono
Photos: Ryu Kodama

Kimono titled ”Wasarasa with Tachiwaku 
pattern” designed by Risa Kojo
Photo: Mayumi Ishii



1 Takushin Asano paints nori dye onto fabric through a stencil.
2 A craftsperson cuts a new stencil.
3 One of some 120,000 fabric stencils at the Tomita Some Kogei 

workshop
4 A craftsperson mixes nori dye.
5 Finished products of Tokyo Some Komon

4

Capital 
Fabrics
Tomita Some Kogei is the last remaining exponent of 
a most refined traditional craft.

ROB GILHOOLY

1

3

2

5

| highlighting japan28

Series TRADITIONAL CRAFTS

All photos: Rob Gilhooly



A
long the Kanda Josui canal, near the center 
of one of Tokyo’s hippest, most cosmopoli-
tan districts, lies a workshop that seems to 
belong to a bygone era.

Indeed the atelier, Tomita Some Kogei, opened its 
doors over a century ago to produce one of Japan’s 
most traditional and culturally significant crafts.

Tokyo Some (pronounced “so-may”) Komon is a 
type of resist-dyeing whose designs are so intricate 
that from a distance they are all but indiscernible.  

Inside the labyrinthine wooden building in the 
Takadanobaba neighborhood of Shinjuku Ward, arti-
sans mix viscous multicolored concoctions and steam 
and wash endless lengths of material. 

In a vast concrete-floored room, sheets of white cloth 
are pinned to work surfaces that stretch almost the full 
length of the room. Onto these, craftsman Takushin 
Asano places a stencil and deftly “paints” on the thick 
nori dye using a playing card-size hera (spatula). Most 
of the fabric produced is used to make kimono.

“If you apply too little or too much pressure the 
print comes out blotchy and uneven,” he explains as 
he moves at a surprising tempo along the work sur-
face, repeating the dye printing process several times 
per sheet of cloth. “Finding the right pressure to 
apply comes with experience.”

Experience is something the 73-year-old Asano has 
in spades. He is now in his fifty-third year at Tomita 
Some Kogei, but started working in the industry aged 
10, when he would wash dyed cloth for neckties in the 
Tama-gawa river near his parents’ atelier in Setagaya 
Ward — a practice outlawed in the 1960s under new 
anti-pollution regulations.

“When I started there were about 300 workshops, 
but now only ours remains,” says Asano.

Much of the production process remains 
unchanged. The nori dyes are manufactured from 
a mixture of powdered glutinous rice and rice bran, 
which is steamed and kneaded before coloring agents 
are added, while, the stencils (katagami), are made 
from two or three sheets of washi paper that are stuck 
together using persimmon tannin. 

The intricate designs are mostly created by special-
ist artisans using age-old stenciling techniques, such 

as kiri-bori and tsuki-bori, that are employed with an 
array of hand-made cutting implements that resem-
ble awls and chisels. 

A standard 36-cm-square stencil takes artisans 
about one month to make and costs between 300,000 
and 900,000 yen (2,500 and 7,500 dollars), explains 
Atsushi Tomita, president of Tomita Some Kogei. “The 
price is linked to the intricacy of the design,” he says, 
adding that his company stocks around 120,000 sten-
cils, some dating back to the company’s inception.

Once the stenciling is complete, the material is dried 
and a secondary, base dye known as ji-iro is applied 
with a larger spatula. The cloth is then steamed to fix 
the color and washed to remove any excess nori. 

According to Tomita, demand for the fine-pattern 
material peaked during the seventeenth century, when 
the nation’s daimyo lords competed for designs to 
make them stand out during gatherings in the capital, 
Edo, that were mandated by the Tokugawa shogunate 
every two years. As a result, Edo, which is the old name 
for present-day Tokyo, became a thriving production 
center for the daimyo’s kamishimo ceremonial attire.

While the patterns were all unique to reflect each 
vassal’s regional seat, a characteristic feature of each 
was that the pattern was only distinguishable from a 
distance of a few meters.

During the Edo period (1603–1867), the fabric using 
the dyeing technique found a wider clientele, when it 
was used to make a more modest kimono for the mer-
chant class to distinguish them from samurai. 

At Tomita’s atelier, Tokyo Some Komon — which 
was recognized as a national traditional craft in 1974 
— is also used to make bags and a variety of other 
accessories, including ties and shawls made from gos-
samer silk and dyed in a Calico-like style known as 
“Edo sarasa.” 

Fabric for kimono, however, remains the compa-
ny’s mainstay. 

“Fewer people are wearing kimono today, so 
demand is lower, though we still produce around 30 
bolts of fabric per week,” Asano says.

“Such fashions are cyclical and there are still peo-
ple who love kimono and who, like us, want to ensure 
that this traditional craft continues to survive.”  
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All in the 
Mountains

The old Nakasendo road 
near Tsumago-juku

W
ith forest covering approximately 90 
percent of its land area, the Kiso region 
in the southwestern part of Nagano 
Prefecture has been known as a site of 

high-quality wood production for many years. In par-
ticular, Japanese cypress has been used as a building 
material of historic shrines and temples throughout 
the country, including Ise Shrine in Mie Prefecture.

“Because Kiso hinoki (Japanese cypress) grows 
very slowly under a number of influences such as 
climate and topography, it has a narrow ring width,” 
says Yoshiyuki Suzuki of the Nagiso-machi Board of 
Education. “As a result, it experiences less warpage 
and fewer cracks, and this creates a beautiful grain.”

The Kiso forest was endangered in the early Edo 
period (1603–1867). As the Warring States period that 
started in the middle of the fifteenth century ended, 
people began to build new towns throughout the 
country. A dramatic increase in demand for timber for 
building shrines, temples, castles, and so on acceler-
ated indiscriminate logging nationwide. Kiso timber 
was also used for the construction of some castles, 
resulting in the serious depletion of the region’s for-
est resources.

For these reasons, at the beginning of the eigh-
teenth century, the Owari clan, which ruled over Kiso 
(its jurisdiction was what is now Aichi Prefecture and 
a part of Nagano Prefecture), imposed a strict log-
ging ban that resulted in the death penalty for anyone 
who cut down any of five designated varieties of trees 

OSAMU SAWAJI

Craftspeople in the Kiso region of Nagano Pre-
fecture have honed their skills in woodworking 
while preserving the natural surroundings that 
make it possible.
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accommodations for travelers, and production and 
sales bases of craft products were concentrated. 
Among them, Narai-juku flourished, with more than 
1,000 buildings lined up along its north-south street 
of about one kilometer in length. Tsumago-juku, on 
the other hand, was the smallest of the eleven post 
towns, with a north-south distance of only about 
250 meters, but there were more than thirty rest sta-
tions and accommodations located in the town. In 
the vicinity of Tsumago-juku, there is a settlement 
of craftspeople of Nagiso Rokuro Zaiku, where the 
craftsmanship has been passed down until today. In 
addition, Tsumago-juku serves as the setting for the 
famous novel Yoakemae (Before the Dawn) written 
by Toson Shimazaki (1872–1942), a masterpiece of 
Japan’s modern literature. The novel is known for its 
opening sentence, “All of Kisoji is in the mountains.”

“Today, we can still walk on the remains of Nakas-
endo road through the trees. In Narai-juku and 
Tsumago-juku, old townscapes that recall the Edo 
period still remain. Visitors really enjoy walking 
around in the same atmosphere that samurai and 
travelers experienced in the Edo period,” Suzuki says. 
“We would like to continue to preserve such town-
scapes and the traditions of woodwork, while at the 
same time communicating their significance both 
here and abroad.” 

without permission, including Japanese cypress. At 
the same time, the clan encouraged its people to cre-
ate woodwork using timber provided and sawn by the 
clan and timber other than that banned from logging. 
As an example of these woodwork products, Nagiso 
Rokuro Zaiku are everyday items such as dishes, 
bowls, and trays made of thick boards or logs sawn 
from broad-leaved trees with a beautiful grain, such 
as Japanese zelkova, which have been machined and 
planed on a lathe.

A comb called the Oroku-gushi is another specialty 
product from Kiso. As legend has it, the word “Oroku” 
in Oroku-gushi came from a woman named Oroku, 
who was always bothered by headaches. Oroku vis-
ited Mt. Ontake to pray for a cure, and she heard an 
oracle say, “Make a comb from Minebali wood and 
comb your hair with it.” Oroku immediately made a 
comb and combed her hair, and her headaches were 
cured. She sold the combs to share this blessing with 
others who also suffered from headaches, and Oroku-
gushi became famous throughout the country.

“Mt. Ontake has long been worshipped by people as 
a mountain associated with Japan’s ancient mountain 
religion,” Suzuki says. “In the Edo period, the Naka-
sen do road was constructed through Kiso, allowing 
even more people to visit Mt. Ontake. Through these 
travelers, Kiso’s wood products spread nationwide.”

The Nakasendo road was developed in the 
Edo period as one of the routes that connected 
Edo to Kyoto. As the route passes through Kiso, it 
was also called Kisoji. In Kiso, eleven post towns 
were developed along the Nakasendo road, where 
All photos: Satoshi Tanaka

1 A craftsman makes Oroku-gushi combs at Kiso-mura Kyodo-kan 
in Kiso Village, Nagano Prefecture.

2 Oroku-gushi combs
3 At Yamaichi Ogura Rokuro Kogeisho, a craftsperson makes Nagiso 

Rokuro Zaiku goods.
4 The old post town of Narai-Juku

january 2017 | 31

Series

1
3

2 4



ALL PAST ISSUES available online

DOWNLOAD OUR NEW APP 
for iOS, Android and Windows Phone!
www.gov-online.go.jp/eng/publicity/book/hlj/app/index.html

PLEASE VISIT  the Government of Japan’s official 
English-language website

The official JapanGov website functions as a portal 
for users to access a broad range of information 
from policy-related information to cultural content.

http://www.japan.go.jp/

HIGHLIGHTING JAPAN

Almost Transparent Blue
SPOT-CHECK

Nestled in the woods of Biei close to the famed lavender fields of Furano in Hokkaido lies the 
Blue Pond, or Aoiike as it is known to the natives. An accidental product of river diversion for 
the purposes of disaster prevention, the pond is nevertheless a natural wonder, the beguiling 

blues and greens of its water owing nothing to human intervention. The opaque, shifting colors of the 
Blue Pond are determined by a freakish combination of rock, ground- and river-water minerals and 
the effects of seasonal precipitation and temperature changes. In the winter the pond ices over, and 
the partially submerged trees standing within it, long dead and denuded, contribute to a solemn yet 
bewitching spectacle, most magical of all when illuminated at nightfall.
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