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Message from Director

Investment and Better Cooperation between Science Entities
and Private Sectors

The goal of the Sendai Framework is to prevent
new and reduce existing disaster risk, increase ..
preparedness for response and recovery, and
thus strengthen resilience. To promote science
contribution to the goal, we need to maximize
the use of existing knowledge and create new I
types of science and technology that will servel |
broad and collective societal needs. Building this
new approach requires interdisciplinary research,
collaboration, and cooperation among all disci-

plines of natural sciences; engineering and tech-

nology, medical and health sciences, social and

political sciences, and the humanities. Transdisciplinary collaboration and excellent
communication between scientists, practitioners, and policy-makers are also essen-
tial.

ICHARM Director Toshio Koike
give lesson to M.Sc. course students

The role of science and technology in implementing the Sendai Framework should
not be limited to understanding risks but should be expanded to provide sound
knowledge and evidence to support actions. Public and private investment in dis-
aster risk prevention and reduction was highlighted under Priority 3 "investing in
disaster risk reduction for resilience” to save lives and livelihood, reduce losses, and
ensure effective rehabilitation and recovery. We must encourage wise and informed
investment decision making based on scientific evidence and better use of technol-
ogy. We also need to promote better cooperation between science entities and the
private sector to develop new products and services to help reduce disaster risks.

Increasing disaster resilience and developing sustainability involve many stake-
holders. Further knowledge of science and technology should be made publicly
available and put into practice by strengthening the ties between the science and
technology community and private corporations in order to develop and use facili-
ties, products and financial mechanisms related to disaster risk reduction. Stronger
cooperation between the science and technology community and the private sec-
tor should be pursued in the following areas: disseminating better understanding
of risks by articulating specific risk factors; promoting public-private partnership for
investment in DRR; and monitoring progress in risk-sensitive investment.

February 12, 2017

Toshio Koike
Director of ICHARM
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Advisor Takeuchi's Activities
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ICHARM started the New Year with a refreshed mind. 2017 is the year we have to
materialize the Sendai Framework, and ICHARM is committed to work for that end
with all people sharing the common objectives. One of such joint efforts is the pro-
motion of “Transdisciplinary approach for building societal resilience to disasters,”
led by the Technical Committee 21 (TC21) of the Asian Civil Engineering Coordinat-
ing Council (ACECC).

On November 15-18, 2016, the
Japanese team of TC21 visited
cities of the Philippines recov-
ering from a disaster — Ormoc,
Tacloban and Palo, Leyte Island
— and investigated their recov-
ery processes. Ormoc City was
hit by Typhoon Thelma with
severe floods in 1991 and lost
8000 lives. During its recovery,
the city made major improvements to its river control facilities such as installing
three slit dams and improving dikes and channels, with support from JICA. When
the basin was hit by another flood of a similar magnitude in 2003, there was little
damage. This success made the city a model case for the best practice of “building
back better”. What is important is that this was not only due to infrastructure de-
velopment but also by solving the problems of illegal residents along the river. The
methodology was simple; they constructed fences along the dikes and whoever
tried to build a house on the river side of the fences were immediately forced out.
The direct solution was a physical measure, i.e., fences, but there must have been
many administrative means that are internationally instructive on how such en-
forcement actions were made possible, especially strict forcible removal, consensus
building among communities, provision of relocation sites and livelihoods to the
target residents, etc. TC21 is willing to share this precious experience with people
around the world.

TC21 visiting team in front of the Ormoc City Hall on November 15, 2016

Tacloban City and Pao Town were hit by Typhoon Haiyan in 2013 and tsunami-like
storm surges completely swept out the coastal zone and some 6300 lives were lost.
Their recovery process was unique in that they use a participatory approach in lo-
cal decision making, in which TC21 is particularly interested. In this city, agreement
among local Barangays is absolutely necessary to implement any policies proposed
by the city or any other agencies such as the Department of Public Works and
Highway (DPWH). Tacloban City organizes public hearings attended by 138 baran-
gays, 160 accredited NGOs, and other representatives, and continues negotiations
till all stakeholders finally reach an agreement. Their approach can be considered
much ahead of general cases of Japan in terms of public participation.

Nevertheless, it seems difficult to imple-
ment the relocation from the danger
zone to the northern part of Tacloban.
In the residential compound, Ridge
View Park, where we visited, people are
having a really hard time from the de-
lay of water supply service. At present,
they receive a one-hour water supply a
day (6:00-7:00 a.m.). Even in these dif-
ficult conditions, we met cheerful pupils

With 5th grade pupils at Kapuso Village Integrated School

studying at Kapuso Village Integrated in northern Tacloban on November 15, 2016 (Photo: Y.
Katsuhama)
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School. It was a pleasant surprise to hear loud greetings to us, “Good morning, visi-
tors!” I responded with an encouraging message saying, “Tohoku pupils are also
studying hard in Japan. Please work for the future world together”

In Davao City, Mindanao Island, TC21 held a workshop on the occasion of the 42nd
General Assembly of the Philippines Institute of Civil Engineers (PICE). The work-
shop was attended by about 100 PICE members and about 15 overseas participants
including TC21 members from Indonesia, Nepal, Pakistan, the Philippines and Ja-
pan. Through the discussion, it was confirmed that scientific knowledge includes
not only technology and skills but also information, wisdom and scientific method-
ologies such as participatory approach and consideration of root causes. It was a
mind-broadening experience to all the participants.

TC21 is planning another workshop in Kathmandu this coming April and tries to
assemble success stories of scientific knowledge-based decision making, which we
believe will be a concrete contribution to the Sendai Framework.

(Written by Kuniyoshi Takeuchi)

Special Topic

ADB Myanmar project (TA-8456) Complete:
for better risk management in Myanmar

A project funded by the Asia Development Bank
(ADB), "TA-8456: Transformation of Urban Man-
agement - Part II Flood Management,” started

in July 2014 and finally ended in November 7 LN
2016. ICHARM submitted the final report in the r{ [

end of December 2016. The draft final report ; ~Fwandalay
was first presented at the final workshop of the QN g

project (see ICHARM Newsletter No.41) on May B

23, 2016, for comments and corrections. The
second draft was then produced to the final
meeting with all organizations involved in the
project on October 18, 2016, for more modi-
fications and additions, based on which the
report was finalized for submission. The final
meeting was attended by 14 Myanmar organi-
zations including the counterpart organization,
the Department of Meteorology and Hydrolo-
gy (DMH), in addition to Mr. Bertrand Clochard
of ADB, the project leader of TA-8456, Mr. Hisaya Sawano, the team leader of the
Part Il component and a chief researcher of ICHARM, and Mr. Kazuhiro Nakamura,
a team member of the Part II component and the deputy general manager of CTI
Engineering Co., Ltd. International. The project was conducted for three large cities
(Yangon, Mandalay, Mawlamyine) in Myanmar in order to strengthen the capac-
ity of individuals and organizations involved in flood management. The following

/4 b,-‘*"‘a. §
N
'Yangon 'Q"‘"\. e Legend
/8 g ? * Hydrological Stations
Aén, Mawlamyine « v mirewnor

Figure 1 Target cities of TA-8456 Part II in
Myanmar
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shows the contents of the final report outlining the activities carried out in this pro-
ject:
B1E HE Chapter 1 Introduction
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Chapter 2 Needs Assessment (The identification and organization of issues
that the Myanmar government considered should be addressed for the capacity
development of individuals and organizations in the country)

Chapter 3 Data Collection (The identification and organization of data and in-
formation currently available for hydraulic and hydrologic analysis)

Chapter 4 Hydro-meteorological Analysis (The presentation of the theory
and practice of flood and storm-surge simulation and the analysis of simulation
results.)

Chapter 5 Flood and Storm Surge Risk Assessment (Flood hazard mapping
and damage risk assessment, using the results of the hydro-meteorological
analysis in Chapter 4; the damage risk assessment on rice crop was explained
and practiced in Myanmar.)

Chapter 6 Business Plan for DMH (The proposal of key actions to strengthen
the flood management capacity of DMH (counterpart organization) and other
relevant organizations.)

Chapter 7 Capacity Development (The description of the training provided
for engineers of DMH and the Irrigation and Water Utilization Management
Department (IWUMD) to learn how to develop flood and storm-surge models
and perform flood and storm-surge risk assessment; Selected engineers were
trained to be trainers through this training, and they have already conducted
training for young engineers.)

Chapter 8 The Way Forward: Recommendations (The presentation of the
recommendations for DMH and other relevant organizations of the Myanmar
government to put into practice for the improvement of its flood management.)

Figure 2 Group Photo of the Final Meeting (October 18, 2016)
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Figure 3 (at Office of Director General of DMH) From right to left: Dr. Kyaw Moe Oo (Deputy Director General of DMH),

Dr. Khin Maung Lwin (ADB National Consultant), Dr. Hrin Nei Thiam (Director General of DMH), Mr. Hisaya Sawano (Team

Leader of TA, Chief Researcher, ICHARM), Mr. Zaw Myo Khaing (Staff Officer of DMH), Mr. Kazuhiro Nakamura (Coordinator
and Flood Management Expert of TA, Deputy General Manager of CTII) (October 17, 2016)

The trained engineers from
DMH and IWUMD learned
how to perform hydraulic and
hydrologic analyses using RRI
and storm-surge models and
how to conduct flood hazard
mapping and damage risk
assessment using the analy-
sis results. To promote the
project, the TA-8456 Part II
Implementation Network was
established to discuss issues
related to the project. It was
headed by the Director Gen-
eral of DMH and composed
of representatives from organizations involved in flood disaster risk management.
The network is expected to remain active even after the project as the center of
collaboration among relevant organizations and stakeholders to further improve
Myanmar's flood management.

In August 2016, Mr. Sawano had
chance to have a meeting with two
top officials of the Yangon area to
explain the project; on the 17th with
H.E. U Phyo Min Thein, the chief min-
ister of Yangon Region and on the
19th with H.E. U Maung Maung Soe,
the mayor of Yangon City Develop-
ment Committee. The chief minister
requested flood risk analysis in ad-
ditional consideration of the effect
of the city's sewage system, and the
mayor requested a proposal of con-
crete measures to mitigate flood
damage to the city. At present, how-
ever, sewage maps and other information that is necessary for performing analyses
and proposing measures are not readily available, and thus the project team de-
cided to list recommendations in the final report regarding how investigations and

Figure 4 Flood Hazard Map of Yangon 100-year flood
(green (0.1-0.5 m), yellow (0.5-1.0m))

Figure 5 H.E. U Phyo Min Thein, Chief Minister of
Yangon Region (rightmost)
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analyses should be planned and put into action
to improve Yangon's capacity of urban drainage,
hoping they will contribute to the implementa-
tion of effective flood management projects in
the future.

Through the project, the Myanmar government
successfully strengthened its capacity to create
useful information for the implementation of
more effective flood management. The project
was also a good opportunity for the country to
raise awareness of lack of hydrological infor-
mation, as well as geographical information. In this project, we used other means,
such as satellite, to compensate for the lack of basic data, but it is important to
enhance the country's data collecting system in order to improve its flood manage-
ment based on more accurate data and information. In Chapter 6 on Business Plan
of the final report, we also mention landslide management and crisis management
and stress the importance of close coordination among relevant organizations
sharing hydrological information. Chapter 8 addresses urban drainage manage-
ment, river management, and disaster risk reduction as priority issues and recom-
mends evidence-based policy development using hydrological analysis models for
which the chapter also suggests the development and improvement of information
systems such as databases and monitoring systems. Since hydrological informa-
tion is the very foundation of water-related disaster management, we hope that
the achievements of this project, which is designed to improve the knowledge and
skills required for the utilization of hydrological information, will help Myanmar to
further advance the reduction of water-related disaster risks in the future. In addi-
tion, though the project was conducted specifically for Myanmar, we hope that it
will be an insightful and informative example for other Asian countries, for many of
the issues addressed in this project are widely shared among them.

Figure 6 H.E. U Maung Maung Soe, Mayor of
Yangon City Development Committee (right)

(Written by Hisaya Sawano)

HELP-IFI side event in Jakarta, Indonesia
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ICHARM and Indonesia‘s Ministry of Public Works co-hosted an international con-
ference, “Flood Resilience under Climate Change is Essential to Sustainable De-
velopment,” in Jakarta, Indonesia, on October 31, 2016, prior to the 8th High-level
Experts and Leaders Panel (HELP) on Water and Disasters on November 1. The con-
ference was held as a side event on the International Flood Initiative (IFI), for which
ICHARM has been the secretariat since its establishment, and Director Toshio Koike,
Researcher Mamoru Miyamoto participated from ICHARM along with experts from
UNESCO, the World Meteorological Organization, the World Bank, the Asian De-
velopment Bank, the Japan International Cooperation Agency, the Japan Aerospace
Explanation Agency, the Network of Asian River Basin Organizations, the HELP sec-
retariat. Ms. Izumi Nishi of ICHARM accompanied them to support their activities.

In the meeting, the representatives from Indonesia, Sri Lanka, and the Netherlands
delivered a presentation on their efforts in flood risk reduction, which was followed

6
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by discussions in which the participants exchanged constructive opinions and sug-
gestions to improve and execute IFI's new strategy and implementation framework.
Professor Koike concluded the side event, summarizing the discussions, and the
meeting adopted the Jakarta Statement calling for interdisciplinary and transdis-
ciplinary partnership to consolidate flood risk reduction and sustainable develop-
ment.

IFI is also organized a workshop prior to the 9th GEOSS Asia-Pacific Symposium on
January 2017. IFI will be more actively involved in flood risk reduction worldwide.

g

At the HELP-IFI side event

(Written by Mamoru Miyamoto)

Special Topic / Information Networking
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Information Networking

The Associated Programme on Flood Management (APFM) Advisory and

Management Committees in Switzerland

The Associated Programme on Flood Management (APFM) Advisory and Manage-
ment Committees held its annual meeting on September 12-13, 2016, at the Head-
quarters of the World Meteorological Organization in Geneva, Switzerland. ICHARM
Researcher Mamoru Miyamoto participated on behalf of ICHARM Director Toshio
Koike. APFM s in its fourth period (August 2014-December 2018) and operates
as the help desk on Integrated Flood Management (IFM) to promote the concept
worldwide. The IFM HelpDesk organizes various activities around capacity building
and pilot projects, and ICHARM is expected to cooperate as one of the collabora-
tive organizations called Support Base Partners (SBP). In addition, since ICHARM
has been the secretariat of the International Flood Initiative (IFI), which shares the
same concept with APFM in flood management, the two organizations confirmed
that they should closely work together for the promotion of IFM.
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(Written by Mamoru Miyamoto)

Workshop on the use of risk information regarding water-related disasters in the

Philippines
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On September 22, 2016, ICHARM and University of the Philippines co-hosted a
workshop for relevant organizations to exchange opinions on the use of water
disaster risk information for local economic development at University of the Phil-
ippines Diliman in Manila. Workshop participants included Professor Guillermo Q.
Tabios III of the Civil Engineering Department of University of the Philippines Dili-
man and Professor and Vice President Rex B. Demafels of University of the Phil-
ippines Los Bafios, among -
personnel from the Office of
Civil Defense (OCD), the De-
partment of Public Works and
Highways (DPWH), the Philip-
pine Atmospheric, Geophysical,
and Astronomical Services Ad-
ministration (PAGASA), the De-
partment of Agriculture (DA),
and the Philippine Statistics
Authority (PSA).

At the workshop

ICHARM Director Toshio Koike, Chief Researcher Hisaya Sawano and Senior Re-
searcher Miho Ohara participated in this workshop. Professor Koike explained
a global trend in disaster management, exemplifying the Sendai Framework for
Disaster Risk Reduction 2015-2030, and the basic concept underlying the activi-
ties of the International Flood Initiative (IFI). Mr. Sawano spoke about ICHARM's
involvement in projects conducted in the Philippines, such as helping communi-
ties in the Pampanga River basin to develop flood contingency plans and assessing
flood impact on agriculture. An additional meeting was held on the morning of the

Participants in the workshop
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same day prior to the scheduled workshop specifically for the National Economic
Development Authority (NEDA) because they could not join the workshop due to a
previous engagement. The two meetings were very productive to gain the under-
standing of local organizations about ICHARM's future research plans that will be
only possible with their cooperation.

(Written by Miho Ohara)

Information Networking

Participate to UN ESCAP Training "Regional Training for Flood Forecasting in

Transboundary River Basins" in Thailand

The Economic and Social Commission for Asia and the Pacific (UN ESCAP) organ-
ized the Regional Training for Flood Forecasting in Transboundary River Basins on
October 3-7, 2016, at the Asian Institute of Technology in Thailand. ICHARM sent
Researcher Mamoru Miyamoto to the workshop as a resource person. The par-
ticipants gathered from Bangladesh, Bhutan, Nepal, Pakistan, India, Myanmar, the
Mekong River Commission, and other relevant organizations to learn the current
operation and issues regarding flood forecasting.

In his lecture, Dr. Miyamoto explained projects in developing countries, such as
one for the Indus River basin in Pakistan, in which ICHARM provided technical as-
sistance in the implementation of a flood forecasting and warning system that
uses flood forecasting technologies developed by ICHARM. After the lecture, the
representatives from the World Bank and UN-ESCAP made positive comments on
the technologies of ICHARM used in the Pakistan and other projects, and stressed
the importance of ensuring sustainable financial support from multiple donors. The
participants from Asian countries were also interested in the advanced technologies
and asked technical questions about the resolution of the flood forecasting model
and the applicability of rainfall data used as input. The training was also informative
for ICHARM in that Dr. Miyamoto was able to learn more about issues addressed by
the participants of each country through their presentations. It was also a good op-
portunity for him to discuss what ICHARM could do to help them with such issues.

ICHARM will continue attending opportunities like this one to help developing
countries enhance their technological and human capacities to perform better
flood management.

Group photo

(Written by Mamoru Miyamoto)
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Open-ended intergovernmental expert working group on indicators and terminology
relating to disaster risk reduction: Informal consultations of the Chair and Third Session
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The United Nations Office for Dis-
aster Risk Reduction (UNISDR) had
convened a series of formal and in-
formal sessions of the Open-ended
Intergovernmental Expert Working
Group (OIEWG) on the indicators and
terminology relating to disaster risk
reduction, which was organized for the
implementation of the Sendai Frame-
work for Disaster Risk Reduction. The
second informal session and the third The Japanese delegate reports the results of the feasibility
exercise on the proposed indicators

formal and informal sessions were (October 10, 2016, at Palais des Nations)

held at Palais des Nations in Geneva, Switzerland, on October 10-11 and Novem-
ber 14-18 in 2016, respectively. ICHARM Chief Researcher Hisaya Sawano attended
those sessions with Ms. Setsuko Saya*', Mr. Tomoyuki Okada*’, Professor Yuichi
Ono*’, Mr. Kimio Takeya**, Mr. Kunihiro Yamauchi**, Mr. Shintaro Akiyama*® and Ms.
Hisako Ishizaki*’. The OIEWG meetings were held to discuss and define indicators
and terminology regarding the Sendai Framework. OIEWG members worked on the
development of indicators to measure global progress on the seven agreed targets
of the Sendai Framework. The indicators and terminology were finally reported to
the General Assembly of the United Nations for endorsement.

In the previous informal session held
in June 2016, the Japanese delegate
presented the results of the feasibil-
ity exercise on Japan in order to study
the availability of data essential for the
proposed indicators on four out of the |
seven targets concerning the reduc- ;
tion of disaster damage (i.e., reduction
of disaster mortality, reduction of the §
number of affected people, reduc-
tion of direct disaster economic loss,
reduction of disaster damage to criti-
cal infrastructure). The delegate also invited other OIEWG members to follow suit
with the feasibility exercise as Japan presented, which was supported by the mem-
bers and the feasibility exercise was performed from July to September in 2016 in
a total of 17 countries (Australia, Cambodia, Colombia, Czech Republic, Ecuador,
Fiji, Guatemala, Indonesia, Jamaica, Japan, Mexico, Mongolia, Myanmar, the Philip-
pines, Sri Lanka, Switzerland and the United States of America) that responded to
Japan's request for participation. Each country studied all 35 proposed indicators,
and concluded that 14 of them were confirmed to be suitable for measuring global
progress on the seven targets of the Sendai Framework. The results was reported at
the OIEWG meeting on October 10, 2016, and contributed a great deal to the ad-
vancement of the discussion on indicators.

The OIEWG formal session on November 18, 2016,
at Palais des Nations

The OIEWG members met at the third formal session in November for the last time
to conclude the discussion on the indicators and terminology before reporting the
results at the United Nations General Assembly. The OIEWG secretariat prepared
a draft report based on the October session, and the members reviewed all items
one by one and made necessary corrections and improvements. The session, which
sometimes continued until midnight, finally agreed on all items, selecting 38 indi-
cators for the seven global targets listed in the Sendai Framework.

10
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At the end of the November session, Ambassador Wayne McCook, Jamica's per-
manent representative to the UN Office and Specialized Agencies in Geneva, and
Dr. Robert Glasser, the Special Representative of the Secretary-General for Disaster
Risk Reduction, thanked the Japanese delegate for its great contribution to the de-
velopment of the indicators through its leadership in the feasibility exercise whose
results was reported at the informal session in October. The final product of OIEWG
was submitted to the United Nations General Assembly and adopted on February
2, 2017. Visit the following website for details on the adopted indicators and termi-
nology:

The Japanese delegate with OIEWG Chair Wayne McCook
(from right: Mr. Takeya, Ambassador MaCook, Ms. Saya, Professor Ono, Mr. Sawano, Ms. Ishizaki)

*1 Director, International Cooperation Division, Disaster Management Bureau, Cabinet Office

*2 Director for International Coordination of River Engineering, River Planning Division, Water and
Disaster Management Bureau, MLIT

*3 Professor, Tohoku University

*4 Distinguished Technical Advisor to the President, JICA

*5 Director General, Global Environmental Department, JICA

*6 Deputy Director, Disaster Risk Reduction Group, Global Environmental Department, JICA
*7 Secretary, Permanent Mission of Japan to the International Organizations in Geneva

(Written by Hisaya Sawano)

UNESCO conference at Pakistan

UNESCO organized an international conference, “Asia Pacific Policy Dialogue on
Water, Energy and Food Security for Poverty Alleviation in Dryland Regions,” in
Rawalpindi, Pakistan, on October 23-25, 2016. ICHARM Researcher Mamoru Miy-
amoto participated on behalf of Director Toshio Koike. The conference was attend-
ed by a wide variety of participants including Pakistani experts and officials from
the Ministry of Planning and Development, the ECO Science Association, the Paki-
stan Meteorological Department, and the Federal Flood Commission, the Japanese
ambassador to Pakistan, experts from the Japan International Cooperation Agency,
and experts from different countries such as Korea, Malaysia, Indonesia and the
Philippines.

Dr. Miyamoto delivered a presentation on recent activities of the International
Flood Initiative (IFI), for which ICHARM has been the secretariat since its estab-
lishment. He also discussed IFI's new strategy and implementation framework for
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future activities with other participants during the panel discussion. Since Pakistan
is one of the pilot cases that IFI has listed to implement its planned activities, the
Pakistani government expressed strong interest in IFI's plan and the discussion was
very informative and constructive.

Panelists at the conference

(Written by Mamoru Miyamoto)

I Visitors from Yangon Technical University
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On 24 October, four guests from Yangon Technical University (YTU), including Dr.
Win Win Zin and Dr. Zin Mar Lar Tin San, both of whom are an assistant professor
of YTU, visited ICHARM with three master’s course students from the University of
Tokyo (UoT). The YTU guests are counterparts of the SATREPS project coordinated
by the UoT.

Prof. Toshio Koike, the director of ICHARM, and other senior researchers welcomed
them. After presenting ICHARM's activities in general and also activities related to
Myanmar, both parties had fruitful discussion on various water issues.
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Group photo with Yangon Technological University delegators

(Written by Katsuhito Miyake)

I Typhoon Committee holds 11th integrated workshop in Phillipines
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The Typhoon Committee is an intergovernmental body established in 1968 under
the joint auspices of the Economic and Social Commission for Asia and the Pacific
(ESCAP) and the World Meteorological Organization to promote and coordinate
the planning and implementation of measures for the reduction of human and

12
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property damage by typhoons in the Asia—
Pacific region. The committee consists
of three working groups of meteorology,
hydrology and disaster risk reduction. Mr.
Yoshio Tokunaga, a chief researcher of ICH-
ARM, has been the chair of the Hydrology
Working Group since February 2015. The
committee comprises 14 member countries
and territories and is active all through the
year convening workshops and conferences.

Opening ceremony

The 11th Integrated Workshop was held in Cebu, the Philippines, on October 24-
28, 2016. On the first day, seven experts delivered a keynote speech. The second
and third days were spent for working group meetings, which was followed by the
general meeting on the final day where each working group reported the outcome
of the individual meeting. The workshop ended with a closing ceremony on the
same day.

Chief Researcher Tokunaga and Senior Researcher
Daisuke Kuribayashi attended the workshop from
ICHARM. At the meeting, Mr. Tokunaga proposed
a project plan, “The Development of Flush Flood
Guidelines,” as a collaborative project involving
the working groups of hydrology and disaster risk
reduction, including a research project currently in
progress in Aga Town, Niigata Prefecture, Japan,
on flood vulnerability assessment using the RRI
model. The proposal is scheduled to be adopted
at the general conference of the committee in
February 2017 in Yokohama, Japan.

Chief Researcher Tokunaga proposing
a project plan

ICHARM will continue striving to share research outcomes with other experts and
organizations through such international frameworks as the Typhoon Committee.

(Written by Daisuke Kuribayashi)

Tacloban City two years after Typhoon Haiyan

ICHARM Senior Researcher
Miho Ohara participated in the
15th International Symposium
on New Technologies for Urban
Safety of Mega Cities in Asia
(USMCA2016), convened on No-
vember 7-9, 2016, in Tacloban
City of Layte Island, the Philip-
pines. The conference has been
held annually since 2001 by the
International Center for Urban
Safety (ICUS) of the Institute of Industrial Science, University of Tokyo, and this time
it was co-hosted with UN-Habitat Philippines, University of the Philippines Visayas
Tacloban College, and the City Government of Tacloban. Tacloban experienced se-
vere devastation about two years ago when Typhoon Haiyan, locally known as Su-
per Typhoon Yolanda, made landfall on the middle part of the country on the early
morning of November 8, 2013. Fatal storm surges from the huge typhoon inflicted

A yellow post for No Build Zone surrounded by houses
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catastrophic damage on coastal towns
o in the area, leaving 6,300 dead and 1,062
missing. Tacloban was among the most
¥ devastated due to the storm surges and
Y% lost most of its structures during the
storm.

At the conference, Dr. Ohara delivered
a presentation on a project conducted
i in the Philippines as part of a project

research of the Public Works Research
Institute. In it, ICHARM provided technical assistance for Calumpit City of Bulacan
Province in the Pampanga River basin to develop a flood contingency plan for the
community. She also answered questions after the presentation, such as how to
obtain the Rainfall-Runoff-Inundation model.

Relocat|on settlement on hlgher ground

After the conference, Dr. Ohara joined a study tour to see progress in the rehabilita-
tion program in Tacloban’s storm-surge affected area. The tour visited Astrodome, a
structure used to be a gym where about 7,000 people took shelter from the storm
surges. Today it is preserved as a reminder of the storm disaster with an open
space in front of the dome used as the memorial park. Learning from the storm-
surge disaster, the city has decided that the area within about 40 meters from the
seashore be “No Build Zone,” while promoting mass relocation to higher ground
farther away from the seashore. Dr. Ohara had a chance to talk to local residents
who are now living far away from the sea and found that the new livelihood has not
been easy for them in some aspects. Former fishermen have difficulty finding a new
job after moving to higher ground; tap water are not available in the new settle-
ment and water supply by the city using water trucks is often short of the demand.
She also listened to an official in charge of the permanent housing construction in
progress with support from the UN Development Programme (UNDP). According
to him, local residents planning to relocate also participate in the construction, and
a daily wage of 250 pesos is paid to unskilled workers while 350 pesos to skilled
ones. Even quite a while after the relocation started, the project is, and will remain
to be, a tough challenge for Tacloban. The relocation is in an ongoing process, and
there are still people living in the area that has been designated as No Build Zone.
After the tour, Dr. Ohara hoped that the rehabilitation will accelerate at an even
faster pace.

(Written by Miho Ohara)

Visitors from Ministry of Water Resources and Bangladesh Water Development Board
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On November 7, 2016, a party of Bangladesh experts led by Md. Mahfuzur Rah-
man, the additional director general of the Bangladesh Water Development Board
(BWDB), visited ICHARM to strengthen research cooperation between the two
institutes. The party consists of Md Amirul Hossain, a superintending engineer of
BWDB, Noor-E-Khaja Alamin, a senior assistant secretary of the Ministry of Water
Resources, and Mr. Kazumitu Muraoka, a JICA expert on a temporary assignment at
BWDB.

After both sides exchanged greetings, the meeting started with ICHARM Director
Toshio Koike’s briefing about recent activities of ICHARM. Deputy Director Katsuhi-
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to Miyake also introduced ICHARM's research projects related to Bangladesh. After
that, three researchers of the Water hazard team led by Chief Researcher Yoichi
Iwami presented the latest findings from their respective research projects. Re-
searcher, Hydraulic Engineering Research Group, PWRI, Shun Kudo explained water-
body identification using satellite data; Researcher Hiroshi Koseki spoke about the
field observation and analysis of flow discharge using acoustic Doppler current pro-
filers; and Research Specialist Youngjoo Kwak reported on the assessment of flood
damage to agricultural products using satellite data and also on the first ICHARM-
BWDB-JICA workshop held in 2016. Discussion followed the series of presentations.
Taking this opportunity, Chief Researcher Yoshio Tokunaga informed the visitors
of ICHARM's educational programs and encouraged them to send their personnel
to study solutions to water issues that Bangladesh faces today. The meeting was a
good start to build a positive tie to discuss further research cooperation between
ICHARM and BWDB with support from JICA.

Group photo: (From left) Mr. Iwami, Mr. Muraoka, Dr. Kwak, Mr. Alamin, Mr. Hossain, Mr. Rahman, Mr. Miyake, Dr. Harada,
Mr. Koseki, Mr. Kudo

(Written by Youngjoo Kwak)

Visit by international students of University of Tsukuba

Chief reseacher Tokunaga introduces research activities

International graduate students studying Life and Environmental Sciences at Uni-
versity of Tsukuba visited ICHARM on November 9, 2016, receiving lectures and
taking an institutional tour to the Hydraulics Laboratory of the Public Works Re-
search Institute (PWRI). The visit was planned as a requirement course, “Basic
Studies on Agro-Bioresources Science and Technology for International Students,”
enrolled at the master’s program in Agro-biological Resources Science and Tech-
nology. Accompanied by Associate Professor Motoyoshi Kobayashi of University
of Tsukuba, 34 graduate students from 10 countries, such as China, Indonesia, Af-
ghanistan, Thailand, and Vietnam, participated in this occasion.

The students first listened to a presentation on ICHARM delivered by Chief Re-
searcher Yoshio Tokunaga of ICHARM. Senior Researcher Hitoshi Umino followed,
speaking about flood forecasting and evacuation drills in the Solo River basin of
Indonesia. Senior Researcher Masashi Miyakawa of the River and Dam Hydraulic
Engineering Research Team of PWRI explained the Hydraulics Laboratory. Since the
students’ main interest was agricultural issues, the lectures were organized in the
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way to help them understand that to reduce the risk of water-related disasters will
lead to the sustainable development of farming communities and thus to stable
food supply.

After the series of lectures, the students
moved to the Hydraulics Laboratory to
take a direct look at a hydraulic experi-
ment on a dam spillway and another to
remove deposited sediment from a res-
ervoir. Because the students in agro-bi-
oresources sciences rarely have chance
to experience these types of experi-
ment, they listened intriguingly to Mr.
Miyakawa’s explanation. In particular, many of them seemed to have never heard
that the results from such experiments are used to design huge hydraulic structures
such as dams. During the experiment to remove sediment in a sand discharging
pipe using the water-level difference between the reservoir and the downstream
river, the students actually felt the water discharged from the model reservoir and
made sure that the sediment was really discharged.

Experiment on removing deposited sediment from a reservoir

The lab tour was a great opportunity for the stu-
dents to understand that it is important to maintain
a reservoir to always have enough capacity, for some
commented that they had no idea about sediment
deposition in reservoirs. The visit itself was also a
good opportunity for ICHARM to publicize its ac-
tivities to more people, as Associate Professor Kob-
ayashi later told us that some of them showed inter-
est in studying in a graduate course at ICHARM. We
will continue our effort in providing expertise and
transferring technologies to reduce the risk of water-related disasters in collabora-
tion with other groups of PWRL

Experiment on a dam spillway

(Written by Hitoshi Umino)

I APRSAF23 and SAFE workshop in the Philippines
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ICHARM Senior Researchers Mohamed Rasmy Abdul Wahid and Morimasa Tsuda
participated in the Space Applications For Environment (SAFE) Initiative Workshop,
held on November 14, 2016, in the Philippines. This was a preliminary workshop
organized prior to a meeting of the Space Applications Working Group (SAWG),
which was convened on the 15th and 16th as part of the 23rd Session of the Asia-
Pacific Regional Space Agency Forum (APRSAF-23) on November 15-18.

ICHARM has been in- [SIECE o o (1| e ot
volved in the SAFE ini- |[INES - |
tiative and taking a part
of technical advisor for [
two projects: "Deploy-
ing GSMaP for Decision
Support in Transbound- |
ary Catchments in the |
Lower Mekong Basin” |
and "Developing and
Implementing an Op-
erational Prototype for

A%
At APRSAF: (from left) Dr. Tsuda and Dr. Rasmy with Mr. Sugeeshwara of Sri Lanka,
who is a graduate from ICHARM master’s program
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Advanced Flood Forecasting, Early Warning, and Data Sharing System in the Kalu
Ganga Basin, Sri Lanka.” In this workshop, the participants discussed the progress
made so far in both projects, and the results were reported at the plenary meet-
ing of APRSAF. Eng. S.PC. Sugeeshwara, Chief Engineer, Department of Irrigation in
Sri Lanka who is a ICHARM master course graduate has been engaged in this SAFE
project as a coordinator.

Dr. Tsuda also delivered a presentation on the UNESCO Pakistan project, in which
ICHARM has been involved in recent years, at SAWG on the 16th. He spoke about
flood forecasting and warning over the Indus River basin, particularly how satellite
rainfall, such as GSMaP is used for those purposes.

(Written by Morimasa Tsuda)

Information Networking
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Promoting water resources sustainability with isotopic techniques in countries of

the Asia-Pacific Region

M. Gusyev, Research Specialist of ICHARM, has been appointed by the International
Atomic Energy Agency (IAEA) as an alternate National Project Coordinator(NPC) of
Japan as well as the Expert/Lecturer in the IAEA Regional Cooperative Agreement
(RCA) RAS/7/030 Project. The RAS/7/030 Project promotes the use of isotopic tech-
niques in the Asia-Pacific Region to achieve sustainable water resources manage-
ment by the IAEA member countries. In Japan, M. Gusyev has already implemented
a novel tritium-tracer approach in river water to estimate subsurface water transit
times and volumes in 12 Hokkaido headwater catchments. The estimated subsur-
face volume of groundwater is substantial between 0.013-5.07 km’ (Gusyev et al,,
2016) and could be utilized as an alternative source of water supply for the Ministry
Land, Infrastructure, Transportation and Tourism dams, especially during prolonged
droughts. In the next step, this tritium method will be applied in headwater catch-
ments across Japan to estimate available subsurface and surface water resources in
accordance with the principle of the 2014 “Water Cycle Act".

M. Gusyev has been also involved in capacity building by transferring his knowl-
edge during the 2nd week of the IAEA/RCA Regional Training Course (RTC) “The
Assessment of Groundwater by Using Isotope and Related Techniques” in Xian, No-
vember 14-25th, China, under the RAS/7/030 Project. During the RTC, he gave lec-

RCA Regional Training Cou
ng Isotope and Related Techi

1 the Assessment of Groune
s, November,2016,xi'an Chin

Dr. M. Gusyev (back-middle), Prof. Z. Pang (2nd row-top right), Prof. G. Hou (2nd row-top left), and participants of the
IAEA/RCA Regional Training Course in Xian, China, November 14-25th, 2016, from Bangladesh, Cambodia, China, India,
Indonesia, Sri Lanka, Lao PD.R,, Malaysia, Myanmar, Mongolia, Nepal, Philippines, Pakistan, Palau, Thailand, and Vietnam.
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tures and conducted hands-on training together with Prof. Z. Pang, who is the NPC
of China, to RTC participants from 16 counties (see photo). He also provided feed-
back to the RTC participants in various aspects of isotope, surface and groundwater
hydrology as well as hydrogeology about planned activities under the RAS7/030
Project during each countries’ presentation. M. Gusyev will continue promoting
sustainable water resources management with the use of tritium-tracer and other

techniques in the region.
(Written by Maksym Gusyev)

Visitors from the Water Resources Department of Bihar, India
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On December 20, 2016, H. E. Mr. Rajeev Ranjan Singh, Minister of Water Resources
of Bihar State, India, and four officials (Mr. Arun Kumar Singh: Principal secretary,
Mr. Indu Bhushan Kumar Singh: Chief engineer, Mr. Anil Kumar Singh: Joint director,
Mr. Chandan Kumar: Assistant director, flood management improvement centre)
visited ICHARM to learn flood risk management including early warning system and
flood forecasting for mitigating flood disasters in the state. Prof. Yoshiyuki Imamu-
ra, Professor of Yamaguchi University and a former Chief Researcher of ICHARM re-
ceived a request from the World Bank to coordinate the visit of the delegation and
arranged the visit to ICHARM. He accompanied the delegation during their visit in
Japan.

ICHARM Director Toshio Koike opened the meeting by explaining recent activi-
ties of ICHARM. Then, meeting participants from both sides exchanged views and
ideas very frankly, mainly on solutions to reduce flood disasters that Bihar State
suffers every year. Mr. Kazuhiko Fukami, a Research Coordinator for Integrated Wa-
ter Disaster Management, River Department of the National Institute of Land and
Infrastructure Management, also joined the meeting and explained the govern-
ment activity of rainfall monitoring using an extended radar information network
and its application to measurement systems. The Bihar officials also explained their
efforts, as well as problems, in improving the flood risk management in the Koshi
River Basin, and asked ICHARM for technical assistance. In order to develop a flood
risk management project supported by the World Bank, they particularly stressed
that they have been seeking innovative ways of solving urgent issues mainly related
to an advanced flood model with ensemble rainfall and flood forecasting, such as
flood now-casting. ICHARM Adviser Kuniyoshi Takeuchi was also at the meeting
and pointed out that taking structural measures is equally important to mitigate
flood damage.

Group photo with delegators from Bihar State, Indias

(Written by Youngjoo Kwak)

Participation in the fifteenth session of the Commission for Hydrology of World
Meteorological Organization in Italy
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The 15th session of the Commission for Hydrology (CHy-15) of the World Meteoro-
logical Organization (WMO) was convened on December 7-13, 2016, gathering 49
national delegates, 9 international organizations, the WMO secretariat, and about
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140 experts from around the world. The Japanese delegate was led by ICHARM Di-
rector Toshio Koike and consisted of three others including Chief Researcher Yoichi
Iwami, Senior Researcher Atsuhiro Yorozuya, and Researcher Mamoru Miyamoto.
The Hydrology Commission is one of the four commissions of experts and is held
quadrennially to discuss, promote, coordinate and support various activities on a
global basis such as the establishment of a WMO hydrologic observation network,
information sharing, the standardization of observation, activities in practical hy-
drology, and research and education.
In this session, the following topics were addressed for discussion:

® Quality Management Framework-Hydrology

® WMO Hydrological Observing System (WHQOS)

® Data operations, management and exchange

® Flood Forecasting Initiative

® Global Hydrological Status and Outlook System

® Drought management

® Hydrological and climate services

® Capacity building

® \WMO Strategic Plan

® Cooperation with water related programs of other organizations

® future programs
In the session, Mr. Iwami reported on the activities of ICHARM. He informed the
commission that ICHARM has assisted many countries in installing a flood forecast-
ing system through the development and dissemination of free simulation software
for flood, runoff and inundation, such as the Integrated Flood Analysis System (IFAS)
and the Rainfall-Runoff-Inundation (RRI) model. He also explained that ICHARM
has been providing many educational programs including master’s and doctoral
courses and short- and long-term training courses to support other countries for
capacity building in disaster management. Consequently, the commission officially
recognized the contributions of ICHARM to the activities that it has promoted, and
included them in the commission’s report.
Dr. Miyamoto spoke about the International Flood Initiative (IFI), explaining that
ICHARM has been supporting its activities as the secretariat in the efforts to
strengthen flood management worldwide in cooperation with WMO, UNESCO,
UNISDR, and UNU. The World Bank, UNESCO, and the secretariat of the Group of
Earth Observations (GEO) responded to his remarks and expressed high expecta-
tions to continue striving for its mission. In conclusion, the commission’s report
included important global issues that IFI has addressed: five key actions of the im-
plementation plan based on IFI's new strategy (data and statistics; integrated risk
assessment; identification of risk change; support for policy making; support for lo-
cal practices); three steps for the implementation of the key actions; and the Jakarta
Declaration, which was adopted in November 2016 by the High-level Experts and
Leaders Panel on Water and Disasters (HELP). All this added momentum for each
country to set up a disaster risk reduction national platform according to the IFI
framework and gave encouragement for WMO member countries to join the mis-
sion of IFL
Dr. Yorozuya was active in engaging in talks with members of the Advisory Work-
ing Group (AWG) and international delegates regarding issues on acoustic Doppler
current profilers and sediment-related disasters. In particular, he had a productive
discussion with the Italian delegate on sediment transport. Through his effort, CHy
added sediment transport in its resolution as one of the items for future action,
which was a result of great significance for future disaster research.
Professor Koike also made constructive input for CHy-15 in reference to ICHARM's
activities and experience in water related disaster management on a global scale.
Pointing out that disaster management has been one of the frequently cited top-
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ics in many internationally important documents such as SDGs, the action plan
presented by HELP, and the resolution concluded at the Budapest Water Summit,
he explained the need for investment by each nation in information systems, and
stressed the importance of highlighting the positive effect of such investment not
only on disaster management but also on water nexus. He also expressed his opin-
ion on the development of Multi-Hazard Early Warning Systems (MHEWS), one of
the seven targets adopted at the UN World Conference on Disaster Risk Reduction
held in Sendai in 2015, suggesting that the WMO CHy member countries should
strive for the achievement of the Flood Forecasting Initiative using the indices pro-
posed to the United Nations.

Overall, CHy-15 was an excellent opportunity for the ICHARM researchers to ex-
change views and ideas with water experts from many other countries.

The Japanese delegate at the 15th CHy session
(from left to right: Dr. Mamoru Miyamoto, Dr. Toshio Koike, Mr. Yoichi Iwami, Dr. Atsuhiro Yorozuya)

(Written by Yoichi Iwami)

Research

Characteristics of Flood and Associated Disaster in Omoto River Basin

in August 2016
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In August 2016, heavy rainfall due to Typhoon No.10 (Lionrock) caused tremendous
damage to many parts of northern Japan, particularly to areas along the Omoto
River in Iwate Prefecture and tributaries of the Tokachi and Ishikari rivers in Hokkai-
do. The worst damage occurred in areas along the Omoto River. At Iwaizumi Town,
the total rainfall reached 240 mm between 0:00 of the 29th and 19:00 of the 30th
with an hourly rainfall of 62.5mm between 17:00 and 18:00 of the 30th, resulting in
unprecedented flooding from the main stream and tributaries of the Omoto River
with countless drift woods and a huge amount of sediment. A total of 21 people
were left missing or dead in this flood disaster, and houses, infrastructure, farmland,
and other important assets suffered significant damage from violent floodwaters.
The Omoto River is 65 km long with a basin area of 731km? and meanders through
a valley in mountains to the Pacific Ocean. Settlements have been built on the fluvi-
al terraces or on the land side of the sand bars, which are mainly used as farmland.
Mountainous rivers like the Omoto River are found in many parts of Japan, but river
improvement has been slow and a safe livelihood has not been adequately ensured
for local communities. Even worse, many municipalities have not prepared effective
guidelines for river management.
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Fig. 3 Longitudinal bed profiles of the Omoto River and its tributaries.

River and its tributaries. In the bottom-right box, a closer look of the longitudinal
bed profile is shown, which illustrates a characteristic of the river having a series of
steeply and mildly inclined reaches. Photo 1 shows sediment deposited in mildly
inclined areas of the Soiri River. The impact of the floods and debris flows such as
this was commonly observed in gently-sloped parts of the tributaries.

Figure 4 shows a longitudinal profile of the valley width of the main stream. The
Omoto River runs a low-lying valley floor in the 0-18km reach starting at the river’s
mouth. The locations with a small width indicate narrow passages in the channel.
These characteristics suggest that sediment and drift woods are likely to deposit at
locations with a wider channel immediately after a narrow passage, which can ex-
pose such locations to a greater risk of devastation. Such vulnerability is commonly

21

Research

%, TNUEH Y T DKW D
feHDI|HEZEH TR TEWVWETA
TN

AR, PLERICESITB)ID
CYDEREGDHRREBTSH L%
BMELTHELTWSEDTHD
T. T Tl IR ZER"RE L
T THIFEBR. ANORRE . ]
RV REOR FRENZFICEBL
fuﬁﬂ(“(g@% E. BESUICERR
H. SHACHERURED « AR EIE(C
AT 2BITERD—EBEENT .
K1HKLUK2 E. ZNZTHREES
BIFROKME L UEREREET IVLE
BOWTEEETNZHDOERICHS
T3 RECTHD, JFFtEMIIIED
DR3DEBY THB, TN5K.
HKHDIEBICEL. LHH KA
S KmaZlEdNEZTHE Y.

°— 7 TREIEH 2800m3/s &K
WDNEKRED 2 TeHD DD B, R
2. BEEMZERNS/NK)FREED
WKBEHIEE 4 1000m’/s I2E TdH
%o 3k, IRINBELUZIIIEA
N DMEETAZIR T D D, KD S5DDH B
KDl T DMK, AEEH
2URMEE S BV EEDER o TSR
EF-O>TWVWS, BE 1. 3D
PhOtO HDETATHEELIEEIE

BEODRRTH S, ZINTHBWTIE
DX ITHAEDEVNE ZAITEL
T, HK - THEBENEZEICR SN
feo

X 4 1x. K)INTHT 5 D0EDHE
MR mThHsd AHZRERRETS
0~18km DOXEIFAEEICZ>T

FY. BOFENE T AHEEETH
%, PESERTRRILNAZET
5Li TR /)leb‘iEFL\ HIAGE

BEDFPRABICE B I ENHREIN



ICHARM Newsletter Volume 11 No. 4 « January 2017

Research

%, K LIcmip&E 7 IV—TR—L
DH % ZEHME DM PIRHH IR
12 L 2FHX OB REIND iR
EFEIZZTDESBHRABICTHEOTL
%, BE2 &, FREEKMEBARZESR
CREFMXDEREETH S, KH
=R EBEHEFICED CREROR
BTH 5, EHREPHICCEI.
BEENSHHASHEL D ITHIBEHIR
R ERECHIRT 5L ATRI -
TWB T EDDD B,

K 5@). (b). BKU (0 I&. KZFE
EHEEEARETIVERBVWTEETN
BHEFHMXICHIT B HKATH D
T. ThZENRED 3000m’/s &
T 4000m*/s D & EDAGE « FHEN
7 MIVOFEmSHR. HSUITHE
DT D TEIRI R » KA DT
HCThHB, TTT SHEIEHAE
ERDRBIREBONTINETD
TW3, FE 3000m’/s izE— 275k
BREEORNZREEDT. RE
4000m*/s 1. FREEHBESICH T BET
BXAIE AT NS 6.61Tm
(EZ217m) BMFEEF—HT B L=
DRECHD, BEE2HLEDH D
KO ICARBEFDILANICISEED
HoTC. TIDRKZFEEIEWVWETA
T2nBETHB, TDTEELE
BOKMDHEEERT D E. FE
H3000m’/s Z i Z e AT REMEIFIE LN,
—7h. FAEERETBUVTERK A
HBET B HITIERED 4000m’/s
BEXAETHBH. TOREILEKX
Thb, ETATES5(Q) KN,
KERRIGARRAR DR E A58 <
FTHY. LHEREER ST
THOWREEEICEEST EHD, H
IKEFIC I EHERRIC K > TKUIA L
ALIEEDEHERINDS, TDKD
[CEZ N, BRlTNnzE—o K
DEHPH TE S,

noticed in the reach with sand s,
bars in the Otomo area, where a  ** |
senior group home was fatally af- & 6w |
fected by the flood, and in a part 5% 1 e
of the Horono area near the up- . |
stream tip of the right-bank sand = 200 |
bar, where the levee breached. 1009

Photo 2 illustrates the Horomo 0 10 2 50 % 0 e
area, where the Akashika gauge prtancefromermouth (im)

station is located. The red arrows
indicate the flow direction of floodwaters determined based on the analysis of the
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Horono

Valley width

Fig. 4 Longitudinal profile of valley width along the Omoto River.

——> Flow
O WI observatory
(Akashika)

Photo 1 Deposited sediment in a mild slope region.

Figures 5 (a), (b) and (c) illustrate simulated results with discharges of 3000m°/s
and 4000m’/s on the flow depth, depth-averaged velocity, and water surface pro-
files, respectively, in the Horono area. The simulation was performed by means of
a depth integrated flow model using the channel shape before the flood event.
The discharge of 3000m’/s is set based approximately on the estimated peak dis-
charge while 4000m>/s is based
on the observed peak water level
of 6.61m at the Akashika sta-
tion (elevation: 21.7m). During
the flooding, the inundation was
merely about 2m deep at the
deepest point at the settlement
located on the mountain side of
the right-bank flooded area (Photo
2). This observation coupled with
the simulated water-level distribu-
tion suggests that the discharge

Q=3000(m?3/s)

e

Fig. 5(a) Flow depth and depth-averaged velocity of the flood flow
in Horono district with a flow discharge of 3000m“/s.

Q=4000(m?3/s)

during the flooding may not have
been over 3000m’/s. On the other
hand, although the discharge
must be at a 4000m*/s level to ex-
plain the observed water level at
Akashika, that is considered to be
too extreme as the discharge of
that time. In addition, Figure 5 (c)

Akashika gaug

Strong
<

eacﬁed Embankment

Fig. 5(b) Flow depth and depth-averaged velocity of the flood flow
in Horono district with a flow discharge of 4000m“/s.
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Photo 2 Damaged Horono district due to inundation.

This report describes parts of our research on the Omoto river flood disaster in
Iwate Prefecture. The research is still in progress, exploring disaster management
issues in mountainous areas such as this. The results so far obtained were pub-
lished in the form of Technical Note of PWRI (http://www.icharm.pwri.gojp/publication/
pdf/2016/4348 pdf). We would appreciate any comments or suggestions from readers.
This research has been conducted by the following researchers:

Shinji Egashira, research and training advisor, ICHARM

Atsuhiro Yorozuya, senior researcher, ICHARM & Hydraulic Engineering Research
Group, PWRI

Shun Kudo, researcher, Hydraulic Engineering Research Group, PWRI

Hiroshi Koseki, researcher, ICHARM

Naoko Nagumo, research specialist, ICHARM

Yusuke Yamazaki, research specialist, ICHARM

Daisuke Harada, research specialist, ICHARM

(Written by Shinji Egashira)

International conference on flash floods in Egypt

Research
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Chief Researcher Yoichi Iwami and Senior Researcher Morimasa Tsuda of ICHARM
visited Egypt to attend a training workshop, “Numerical Modelling of Extreme Flash
Floods in Arid Regions,” on October 24, 2016, and a conference, “the Second Inter-
national Symposium on Flash Floods in Wadi Systems Disaster Risk Reduction and

I ¥ 7 b @ Technische
Universitat Berlin (TU berlin) -
El Gouna &+ ¥ > /N X T, 2016 4
10 B 24 B IC B4 & N 7z Training
Workshop on “Numerical Modelling
of Extreme Flash Floods in Arid
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Water Harvesting in the Arab Region,” on October 25-27. After those meetings, the
two researchers joined researchers from the Disaster Prevention Research Insti-
tute, Kyoto University, to conduct a field investigation of a wadi called Al Khoud in
Oman.

M

Floods In Wadl systems.

Participants in the symposium
ICHARM has pioneered innovative flood runoff analysis models, i.e., the Integrated
Flood Analysis System (IFAS) and the Rainfall-Runoff-Inundation (RRI) model. These
models have been applied mainly to wet areas in the Asian region. In recent years,
however, expectations have been rising for the application of the models to fore-
casting and warning of flash floods in wadis, which occur due to short but intense
rainfall. In response to such a strong demand, ICHARM conducted training work-
shops on IFAS and RRI in December 2015 in Egypt for engineers of four Middle
Eastern countries including Egypt, Sudan, Yemen and Jordan.
In this workshop, the two
ICHARM researchers gave
lectures on flood forecast-
ing and warning models
and the application of
satellite rainfall to flood
forecasting and warning.
In the symposium, they
also made a presentation
on the application of IFAS and WEB-RRI (an upgraded model of RRI) to forecasting
and warning of flash floods. Many engineers from last year's workshop were also
at this symposium and reported on case studies in which they tested IFAS and RRI
in their study basins. The symposium was very informative and productive. A field
investigation at a wadi near El Gouna was originally scheduled on the afternoon
of the 27th, but the road to the destination was closed due to sudden torrential
rainfall. Unexpectedly, we happened to have some firsthand experience to feel how
violent a flash flood can be.
On the 28th and 29th, they joined Professor Tetsuya
Sumi and Associate Professor Sameh Kantoush of &
Kyoto University to conduct a field investigation of the §
Al Khoud wadi in Oman. The investigation team took :
a careful look at a groundwater recharge dam in the
lower Al Khoud wadi and how hydrologic observa- !
tion for water levels and other quantities is managed.
They also had a meeting with local experts including !
officials of the Oman government.

1. ICHARM activities
2. ICHARM models (IFAS/RRI)

3. Application of the model in arid regions

Presentations by Chief Researcher Iwami (left) and Senior Researcher Tsuda (right)

S
A field investigation of the Al Khound
wadi

(Written by Morimasa Tsuda)
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Field investigation and workshop in Nepal

ICHARM Research and Training Advisor Shinji Egashira and Senior Researcher
Atsuhiro Yorozuya visited Nepal from November 2 to 9, 2016, to conduct a field
investigation for the West Rapti River with Mr. Gopal Sharma, who just graduated
from ICHARM master’s program in disaster management in September 2016. They
also participated in a workshop on sediment runoff, organized by the Department
of Water Induced Disaster Management (DWIDM), at which Mr. Sharma is currently
working.

The West Rapti River is a 257km-long tributary of the Ganges River with a basin
area of 6,700 km’, starting at 3,350m elevation and ascending to 129m. The field
investigation was conducted in the section between two districts: Pyuthan District,
located in an upper river basin about 210km upstream from the most downstream
part of the West Rapti River, and Ganja District, located only several kilometers
upstream from the most downstream part of the river. The investigation this time
consisted of simple measurements and examination of river material, particularly
paying careful attention to how river material change in type from the upper to
lower reaches of the river. Since Mr. Sharma studied this river for his master’s thesis
on sediment runoff, the investigation was an important opportunity for him to set
extra parameters for his simulation model and to verify simulation results.

The workshop was attend-
ed by several members
from DWIDM, the counter-
part institute of this task,
including Mr. Madhukar
RajBhandari, the director
general of DWIDM, and
Mr. Duraga Pd. Sangarula,
an associate project man-
ager and a professor of Tribhuvan University, in addition to the researches of ICH-
ARM. At the workshop, two graduates from ICHARM master’s program, Mr. Sharma
and Mr. Krishana Prasad Rajbanshi, who graduated in 2012, spoke about their mas-
ter's theses. Dr. Egashira explained the basic concepts on sediment hydraulics, and
Dr. Yorozuya shared the findings from the field investigation with the participants.
The investigation and workshop were great opportunities to inform DWIDM mem-
bers and other participants of the research themes studied by the graduates from
an ICHARM educational program, as well as the activities of ICHARM.

Dr. Egashira (left) and Dr. Yorozuya (right) at the workshop

Dr. Yorozuya (far left) and Dr. Egashira (far right) with the ICHARM master’s program graduates,
Mr. Rajbanshi (second from left) and Mr. Sharma (third from left).

(Written by Atsuhiro Yorozuya)
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I 57th and 58th ICHARM R&D seminar held
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ICHARM holds an R&D seminar at various occasions by inviting a domestic or over-
seas expert in the field of hydrology and water-related disaster management. The
seminar is open for researchers and practitioners of ICHARM and other institutes to
learn the latest research trend and achievements in the area.

The 57th ICHARM R&D seminar was held on
December 1, 2016, by inviting Dr. Yasutaka
Wakazuki, an associate professor of Ibaraki
University. He delivered a lecture, “Incremental
dynamical downscaling for probabilistic climate
change projection and a dynamical approach
for precipitation nowcast”. He has been working
on dynamic downscaling to study the impact of
global warming and numerical research on cloud
convective activity. Since both studies are closely
related to ICHARM's research projects on climate
change impact and flood forecasting, the lecture
provided useful information and suggestions for
researchers to conduct future activities.

The 58th ICHARM R&D seminar was held on De-
cember 1, 2016 by inviting Prof. Srikantha Herath,
who was a Professor and an academic director at
United Nation University (UNU) in Japan. Present-
ly, he is a Senior Advisor to Ministry of Megapolis
and Western Development, Gov. of Sri Lanka and &
Visiting Professor at UNU, the University of To- [§
kyo, and University of Peradeniya in Sri Lanka. He
delivered a very informative talk on Safeguarding
mega cities against water-related extremes by
focusing on Integrated Flood Control and Water
Management in Colombo city, Sri Lanka. As the
leader of on going the biggest development project in Sri Lanka (i.e. transforming
the Western Province to a Megapolis), he emphasized on the needs for facilitating
the inter-agency initiative, establishing physical infrastructure for the data collec-
tion, integrating of diverse information from various sources, and processing of real
time information to provide a unified platform that helps effective policy formula-
tion and implementation as well as responding to floods in real time. He also dis-
cussed the technical, institutional and financial challenges of the initiative and the
on-going collaborative activities with ICHARM such as International Flood Initiative
(IFI) and Satellite Application For Environments (JAXA/SAFE) in Sri Lanka.

ICHARM will continue to plan the R&D seminar at various occasions to further
strengthen expertise of researchers inside and outside ICHARM.

Dr. Srikantha Herath

(Written by Tomoki Ushiyama and Mohamed Rasmy Abdul Wahid)
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I Study tour by master’s program students

Training

ICHARM offers a master's program entitled”Disaster Management Policy Program
Water-related Risk Management Course”, which is jointly organized with JICA and
the National Graduate Institute for Policy Studies (GRIPS). Currently, 11 students are
enrolled at this 10-year-old course, attending lectures and visiting places for better
understanding of flood management in Japan. The following reports recent activi-
ties in which the students participated as part of their study at ICHARM.

On October 20-21, 2016, the students visited places in the middle Tone River basin
and the upper Kinugawa River basin and had opportunity to learn the following:

- They visited the Tone Canal Management and Construction Office of the Japan
Water Agency and received an introduction of the Tone Water Transfer Canal pro-
ject to secure urban and agricultural water supply for the Tokyo metropolitan area
and the Kanto plain. They also looked at the Tone Weir and fish ways and other
structures built along it.

- They visited Watarase Anti-flood Pond, one of the biggest anti-flood ponds in Ja-
pan, located in the Tone River basin and learned its history and its function in flood
control, improvement of water quality, and conservation and regeneration of the
rich natural environment in the wetland.

- They visited erosion control e
dams in the Nikko and Ashio areas .
and learned sediment manage-
ment in mountains.

On December 19-20, the students
visited the Kanto Regional Devel-
opment Bureau and the Tsurumi
River basin to learn comprehen-
sive flood control. Comprehensive flood control is a package of flood control meas-
ures combining the use of conventional flood control structures like dams with
underground reservoirs. The following are brief descriptions of the visits.

- They attended a lecture about rainfall observation and flood forecasting and
warning at the Kanto Regional Development Bureau and learned Japan’s flood
forecasting technologies and warning systems. The students also learned the char-
acteristics of the Kinugawa River levee breach and inundation.

- They visited the Tsurumi River In-
formation Center and the Kawawa
retarding pond in the Tsurumi River
basin and learned urban flood
control using underground spaces.
They also visited the Metropolitan j
Area Outer Underground discharge
Channel, which is one of the largest
underground discharge channels in
the world.

The students participated in the
visits earnestly and asked many
questions to local flood control experts. Some asked questions based on what they
learned from lectures beforehand, trying to bridge a gap between theory and prac-
tice.

Inarigawa sabo (Niiko city)

The Metropolitan Area Outer Underground Discharge
Channel (Kasukabe city)
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Traning / Others
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Finally, we would like to thank all offices for their cooperation despite the busy
schedules.

(Written by Takashi Shirai))

Others
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Application for Ph.D. Program in Disaster Management

It is increasingly evident that capacity development and human empowerment are the
basis for resilient societies against disasters and sustainable development. In order to
improve this basis, there is an urgent need for societies to increase their capacities
to train researchers, educators and strategy/policy specialists for risk management.

Tt is to support countries in this respect that the National Graduate Institute for
Policy Studies (GRIPS) and the International Centre for Water Hazard and Risk
Management (ICHARM), Public Works Research Institute (PWRI) jointly launched a
Ph.D. program in October 2010. The broad aim
of the program is to nurture professionals
who can train researchers and take leadership
in planning and implementation of national and
international strategies and policies in the
field of water-related risk management.

For details of Applicant Guidelines, see
http://www.icharm.pwri.go.jp/training/phd/
phd_index.html

The deadline is March 3rd, 2017.

Ph.D. course graduation ceremony

(Written by Takashi Shirai))
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(‘" ICHARM

10t Anniversary

ICHARM 10th anniversary publication

ICHARM was established as UNESCO's category IT center in the Public Works
Research Institute (PWRTI) of Japah on 6 March 2006 in Tsukuba, Japan based on the
agreement between the Japanese government and UNESCO and it marked its 10-year
anniversary in March 2016.

Through its innovative research, effective capacity building, efficient information
networking and local practice activities, ICHARM has contributed in the field of
managing risks of water-related hazards at global, national, and community levels.

To summarize its activities for 10 years and show the prospect in the future, a
publication will be soon issued in the middle of March. We'd like to inform you of the
issue via our mailing list.
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Comment from the internship student

ICHARM accepted one internship student on this winter.
Ms. Hyunkyo YU from Republic of Korea stayed at ICHARM from October 3 to December 27, 2016. She contributed a
short message to this volume of ICHARM Newsletter while looking back at her internship.

Hyunhyo YU Seoul National University

Three months internship have passed so swiftly. It seems like only time ran forward leaving us here. Thankfully,
T could learn so many things about Japanese disaster management and computer programs like 6IS, RRI model,
IFAS (Integrated Flood Analysis System) for analysis and projection from excellent professors during quite
short term. But the knowledges are not the only things I have gained here. Being with hard working researchers was
stimulating enough for me to consider my future career and I was greatly impressed by them.

Especially, I want to say thank you to my supervisor, Rasmy sensei for caring about me while he was busy. I will keep your
advices in mind. And I am thankful for warm caring that staff members and researchers have done for helping me out to
adjust well in totally new environment. Also, I would like to say thank you to Master course students for always being
friendly to me. I wish the best of luck with the studies before going back to their countries. And one more thing, thank
you for the farewell green tea gathering before I leave. I had so much fun and the tea was great.

Based onmy experience here, the best thing of ICHARM internship is that I can fully concentrate on learning. Furthermore,
as ICHARM is a prestigious research institute, I could learn computer programs developed by ICHARM researchers and
I am sure that they would be the powerful tools for my future research regarding urban environment system. Thank you
so much to KMA and ICHARM for giving me this valuable opportunity. I was happy enough to spend my time by year's end
with great people. Lastly, T wish you all the best of everything in 2017. Thank you all and happy new year.

Personnel change announcement

Leaving ICHARM
- Yoko Hagiwara : Research specialist O#klr EF HrmxE
- Karina Vink : Research specialist OAav—7+ T4y BHFHEE

PUblication List *October - December 2016.

A: Peer Reviewed Paper / &3 ,

Toshio Koike, Kuniyoshi Takeuchi, Shinji Egashira, An Approach to Next-Generation Water Disaster Study — In Commemoration of the 10th Anniversary
of the Establishment of ICHARM -, Journal of Disaster Research, Vol.11, pp.1031, December 2016

Tomoki Ushiyama, Takahiro Sayama, Yoichi Iwami, Ensemble Flood Forecasting of Typhoons Talas and Roke at Hiyoshi Dam Basin, Journal of Disaster
Research, Vol.11, pp.1032-1039, December 2016

Tong Liu, Tsuyoshi Kinouchi, Javier Mendoza, Yoichi Iwami, Glacier Mass Balance and Catchment-Scale Water Balance in Bolivian Andes, Journal of
Disaster Research, Vol.11, pp.1040-1051, December 2016

Yoshihiro Shibuo, Eiji lkoma, Oliver Saavedra Valeriano, Lei Wang, Peter Lawford, Masaru Kitsure;]a wa, Toshio Koike, Implementation of Real-Time Flood
Prediction and its Application to Dam Operations by Data Integration Analysis System, Journal of Disaster Research, Vol.11, pp.1052-1061, December 2016
Shun Kudo, Atsuhiro Yorozuya, Hiroshi Koseki, Yoichi Iwami, Makoto Nakatsugawa, Inundation Process in the Lower Mekong River Basin, Journal of
Disaster Research, Vol.11, pp.1062-1072, December 2016

Robin K. Biswas, Atsuhiro Yorozuya, Shinji Egashira, Numerical Model for Bank Erosion in the Brahmaputra River, Journal of Disaster Research, Vol.11,
pp.1073-1081, December 2016

Maksym Gusyev, Akira Hasgqa wa, Jun Magome, Patricia Sanchez, Ai Sugiura, Hitoshi Umino, Hisaya Sawano, Yoshio Tokunaga, Evaluation of Water Cycle
Components with Standardized Indices Under Climate Change in the Pampanga, Solo and Chao Phraya Basins, Journal of Disaster Research, Vol.11,
pp.1091-1102, December 2016

Yusuke Yamazaki, Shinji Egashira, Yoichi Iwami, Method to Develop Critical Rainfall Conditions for Occurrences of Sediment-Induced Disasters and to
Identify Areas Prone to Landslides, Journal of Disaster Research, Vol.11, pp.1103-1111, December 2016

Naoko Nagumo, Miho Ohara, Daisuke Kuribayashi, Hisaya Sawano, The 2015 Flood Impact due to the Overflow and Dike Breach of Kinu River in Joso City,
Japan, Journal of Disaster Research, Vol.11, pp.1112-1127, December 2016

Youngjoo Kwak , Yoichi Iwami, Rapid Global Exposure Assessment for Extreme River Flood Risk Under Climate Change, Journal of Disaster Research,
Vol.11, pp.1128-1136, December 2016

Badri Bhakta Shrestha, Hisaya Sawano, Miho Ohara, Naoko Nagumo, Improvement in Flood Disaster Damage Assessment Using Highly Accurate IfSAR
DEM, Journal of Disaster Research, Vol.11, pp.1137-1149, December 2016

Miho Ohara, Naoko Nagumo, Badri Bhakta Shrestha, Hisaya Sawano, Flood Risk Assessment in Asian Flood Prone Area with Limited Local Data - Case
Study in Pampanga River Basin, Philippines -, Journal of Disaster Research, Vol.11, pp.1150-1160, December 2016

Daisuke Kuribayashi, Miho Ohara, Takahiro Sayama, Atsuhiko Konja, Hisaya Sawano, Utilization of the Flood Simulation Model for Disaster Management
of Local Government, Journal of Disaster Research, Vol.11, pp.1161-1175, December 2016

Yoko Ha?iwara, Daisuke Kuribayashi, Hisaya Sawano, Enhancement of Flood Countermeasures of Japanese-Affiliated Firms Based on the Lessons
Learned from the 2011 Thai Flood, Journal of Disaster Research, Vol.11, pp.1176-1189, December 2016

Akira Hasegawa, Maka/m Gusyev, Yoichi Iwami, Meteorological drought and flood assessment using the comparative SPl approach in Asia under
climate change Journal of Disaster Research, Vol.11, pp.1082-1090, December, 2016
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Kuniyoshi Takeuchi, . y from Catastrophe and Building Back Better, Journal of Disaster Research, Vol.11, pp.1190-1201,
December 2016 ‘
2%%’5‘1? ERFE— _LKEDIRE T VeI FIEREFKE DS TARF=imXEG (RE) . LARFA Vol.72, No.6. pp.ll_79-1l_85, October

Tomoki Ushiyama,Akira Hasef?a wa, Mamoru Miyamoto, Yoichi Iwami, Dynamic downscaling and bias correction of rainfall in the Pampanga River Basin,
Philippines, for investigating flood risk changes due to global warming, Hydrological Research Letters,ZkX - K& JFFE =, Vol.10(3), pp.106-112, December
2016

Naoko Nagumo, Hisaya Sawano, Land Classification and Flood Characterstics of the Pampanga River Basin, Central Luzon, Philippines, Journal of
Geography (Chigaku Zasshi), BRHZ 7=, Vol.125, pp.699-716, 2016

FEZEF, XFER /IR /08 Z3LX% EFRG, T1VE>DRKEEMEICH ISR CEFNEGIST Y > —SEEI BRI
17 BRY #A & ERE—. E-journal GEO, HAHIEEZ 2\ Vol. 11, pp.361-374, 20167E

Badri Bhakta Shrestha, Toshi Okazumi, Mamoru Miyamoto, His%/a Sawano, Flood damage assessment in the Pampanga river basin of the Philippines,
Journal of Flood Risk Management, Wiley, Vol.9 (4), pp.355-369, December 2016

Rosiret ESCALONA, Atsuhiro YOROZUYA, Shinji EGASHIRA, Yoichi IWAMI, Fluvial Fan Process due to Swing Phenomena, International Journal of Erosion
Control Engineering, Vol.9(2016), No.2, pp.25-31, 2016

Shinji EGASHIRA, Hiroshi TAKEBAYASHI, Masato SEKINE, Nobutomo OSANAI, Sediment Run-Out Processes and Possibility of Sediment Control Structures
in the 2013 [zu-Ohshima Event, International Journal of Erosion Control Engineering, V0l.9(2016) No.4, pp.155-164, 2016

AFRZER, FEEF, Badri Bhakta SHRESTHA, EEFR 5 FoKEEEMFE DS 1 =71 — DS EIE B FRF AT BH7 —7+ VE>HFE/ 2V
> )75 COEELFB % B T, FRISFEH AL F AR RRANE. MEHEZLF R Vol.29. pp.85-93, 20164115

B: Non-peer Reviewed Paper / Z 5 L 553
None / 5% L

C: Oral Presentation / JEER %
Morimasa Tsuda, Yoichi Iwami, Application of Flood Forecasting and Analysis Model (IFAS) for Wadi Flash Flood, The Second International Symposium
on Flash Floods in Wadi Systems, Eqypt, October 25-27, 2016

Morimasa Tsuda, Application of GSMaP to flood forecasting/analysis on Indus river basin, The 23rd Session of the Asia-Pacific Regional Space Agency
Forum(APRSAF-23), Space Application Working Group, Philippines, Manila, November 15-16, 2016

Atsuhiro Yorozuya, Rosiret Escalona, Yusuke Yamazaki, Shinji Egashira: Debris Flow Characteristics resulting from Consecutive Landslides, Asian Network
on Debris Flow Workshop, Kyoto, November 29 - December 02, 2016

Shinji Egashira, Hiroshi Takebayashi, Atsuhiro Yorozuya: Influence of Fine Sediment on Runout Process of Debris Flow, Asian Network on Debris Flow
Workshop, Kyoto, November 29 - December 02, 2016

Rosiret Escalona, Yusuke Yamazaki, Atsuhiro Yorozuya, Hiroshi Takebayashi, Shinji Egashira: Influence of Rainfall Runoff on Debris Flow Size in the August
2014 Hiroshima Disaster, Asian Network on Debris Flow Workshop, Kyoto, November 29 - December 02, 2016

Yusuke Yamazaki, Shinji Egashira, Yoichi Iwami: Prediction of Landslides and Debris Flows and their Critical Rainfall Conditions in the Oct. 2013 Izu-
Oshima Storm, Asian Network on Debris Flow Workshop, Kyoto, November 29 - December 02, 2016

RB/IEL.  Maksym Gusyev. #=&E¥—. LIKA4PDFICHIFBLEESPIZ L VESFRDIEKEDHE, HEXGRFERI0I6FEMEARF EAFI5E X
SE2 Vol 110, pp.271-271, 2016E105

E@/Z/gz:‘\z/g%%% Gusyev, HZH¥— HBSPIZHEAFRDOMEKEZEDEFHE. HARRF L2016 FEHEARHE ETFHE HEXGRFZR Vol.109
. pp.235,

RAIBE SIRZEBIFHHRD/=DDSPIDHK R, TFRE2SEZSI-CAT/BIEDIFZZ A SI-CAT/BIED, FER. 2016412522

7-%27/*55& FMEAR. BRE— /NS T 2 2 BANFED2015FE LK, X EEREE R FR28FEREZ #HER HXZERHEFR. 8. 201645115

EBREf, B E— JEVOB2B 2015 F R IRKDEF AR ARV E— €22 2 D ERFRISFERE L N#FER AR E— >
S UFER FE. 20164F11810-12H

Miho OHARA, Naoko NAGUMO, Badri Bhakta SHRESTHA, Hisaya SAWANQO, Proposal of Evidence-Based Flood Contingency Planning in Asian Flood-
prone Area, USMCA2016, USMCA, Tacroban, Philippines, November 7-9, 2016

D: Poster Presentation / KA Z—¥3%
FILRRFR, 2015FE B IRKDLETKFEEHT DX >/ \—#itt 7 lt. HEAGREZSUEAR BEE. 20165E10526-28H
ABEZER, /B, FREL, 25AKH, BFERN, T— 0> 3 v Ta5H e T BEEICL BB HER - RKLESHEIDIER 7 O€ I T B 58
MR L FRHEERR TS FR FHERMERX > 52— 20165F1154-5H

E: Paper in technical magazine / #fli#sE:6
LLIBHETN CTHEEE . 25— BEEE - TETEDIENICE D SCEREIRFEFBIRDBRTE ~2013FFTAESFHXENDBHL~. LABMEN. £+
KBFFet> 5 —, Vol 58-11, pp.16-19, 20162114
IHETE, BIRRAIC D ZKEG5E < B E RIS - BATDER. LAZMER. LA > 2—, Vol.58-12. pp.6-7. 20165125
ZFHC KKEBRNDE LGS LA ER LAFRE > 2—, Vol.58-12. pp.8-9. 20164125
B E— RETFIE, LLEHIN Liu Tong, 35 FEDHRKER RUVFDEEERES I DEBSHIEE DI D DIMBTRE L FHINDBH. LABIMER. LAHF
Fetr> 52—, Vol 58-12. pp.10-13. 20164125
Agfﬁﬁi;ﬂ; %ﬁéﬁg)fﬁ%ﬁ? BRTRAEET T/ (RRIETIL) Z5H LIEHK R O SHBF ZDIER, TARBEMEN. LAHF>5—, Vol.58-12
. pp.14-17.
RAVNBR B25F— . HESPIZEAPRD TS 7 DARFHEKDEN ., LABMER LA > 52— Vol.58-12, pp.18-21. 201645125
TEER BXHE &2F— XIZ)IITFREICH IS CERTEEGEIFREH N LEIR EDZEEDRIF. LAZITENR. LAHZEE> X
— Vol.58-12, pp.22-25. 2016£€128
/%g?fé‘ﬁ;?ﬁiﬁ RO T4vFIDINR  ~BIMHEELEEIRE LTz EHEE DERAS A~ TAREMER. LAHFE > 52— Vol.58-12, pp.28-31

F: PWRI Publication / £ A ZEFRTIIT
THEEER, /) VEIIZE], LIEHhT FEEF, REAAH, BENE. TEE Fr28F8HER 1 05 RMICEEEFIRINAK/IHRKKEERETRE LA
BRE43485, FHIIHZRF AN T AEFZERT (PWRI) . 2016115

To subscribe or unsubscribe to our mailing list, please contact us at: icharm@pwri.go.jp
1-6 Minamihara, Tsukuba, Ibaraki 305-8516, Japan
Tel: +8129 8796809 Fax:+8129879 6709 URL: http://www.icharm.pwri.go.jp/
A=YV GYAMBHRCHFLDS  SEOEEEHFLENGEVAIE TR FLAXTC—RILEL, TER - CRELBE/FLELTVET,
T 305-8516 FHIWE D IEMEERE 1-6  EMZRAREALAMER ICHARM (774 F v —L)
Tel: 029-879- 6809 Fax:029-879-6709 Email:icharm@pwri.go.jp
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