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Message from Executive Director

End-to-End Science

Under climate change and gradual progress in
social vulnerability, how can science and tech-
nology contribute to enhancing water-related
disaster resilience and sustainability? Issues that
stand at the border between the field of science
and that of political or social decision-making
have been discussed in the context of “Science
for Human and Society.”

rofessor Emeritus
‘Ieokyo Imperial University

M. Gibbons argued about conceptual differ-
ences in scientific knowledge and categorized
it into "Mode 1" and “"Mode 2." The former is
produced as academic, investigator-initiated
and discipline-based knowledge production
while the latter is a scientific activity for appli-
cation apart from any traditional discipline
by aggregating knowledge in context-driven
and problem-focused ways. Similarly, defining
theoretical and experiential knowledge activities aiming to recognize phenomena
as "cognizing science” and those aiming to produce and improve phenomena as
“designing science,” the Science Council of Japan proposes a new scientific field
dedicated to the discovery of “social wishes,” which aims to reveal critical issues for
social problem resolution using scientific methods. In Future Earth towards promot-
ing cooperative work between society and the science community, researchers from
wide-ranging fields and various stakeholders share practical issues, co-design and
co-produce research and co-deliver the results to understand and resolve global
environmental problems.

B =
Lecture on “The Life of a Japanese Christian
Civil Engineer, Dr. Isami HIROI" at ICHARM
on July 5, 2021
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As symbolized by “The Two Cultures and the Scientific Revolution (C. P. Snow),” it
is considered inevitable for disciplines based on different scientific principles to be
isolated from one another since human information processing ability is limited.
To break through the situation, | would like to propose “End-to-End Science.” By
making full use of information technology, it would be possible to integrate data
and models, exchange scientific knowledge, and promote dialogue among different
disciplines, thus realizing consilience. At the same time, advanced two-way com-
munication between science and society should be materialized so that science can
act beyond its realm and interact with society, which leads to the establishment of
End-to-End Science. This is a paradigm shift needed to enhance disaster resilience
and sustainability and for science and society to achieve.

July 30, 2021
KOIKE Toshio
Executive Director of ICHARM
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Special Topics
3. 5th ICHARM Governing Board Meeting was held / & 5 o] ICHARM JEFMHZHHME L % Lz
Research
5. ICHARM session was held in the conference ICWFM2021, organized by BUET (March 30th, 2021) / BUET Ff# 0D
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5. Development of Water and Energy Budget Based Rainfall-Runoff-Inundation (WEB-RRI) Model for Integrated

Water Resources Management Practices under Climate Change

7. The kick-off meeting of HyDEPP-SATREPS in the Philippines was held online / 7« U ¥ > 4Lf1[E HyDEPP - SATREPS
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8. Introduction of ICHARM research projects / fi7¢i/T
9. QIN Menglu, Research Specialist [The effect of the transported sediment conditions from upstream area on
the behavior of sediment and flood inundation in fluvial plain rivers] / & %% MG [TRPOEN - H
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10. NAGUMO Naoko, Research Specialist [Geomorphic analysis on sediment transport during torrential rainfall

in mountainous rivers] / FEE 7 FHMEIZEE THLRTHI N 380 2 SR O T rbiE I B9 2 M T |
12. Introduction of research projects by ICHARM Ph.D. students / ICHARM {3 FERHE 5 OWF

12. Selvarajah Hemakanth, Ph.D. in Disaster Management, 3rd Grade [A study on climate change adaptation
and resilience strategies for optimizing benefits of the Mahaweli River Basin in Sri Lanka]

14. Nguyen Van Hoang, Ph.D. in Disaster Management, 3rd Grade [Integrated operation of reservoirs for maxi-
mizing hydropower and reducing flood risk]

17. ITAGAKI Osamu, Ph.D. in Disaster Management, 3rd Grade [Research on a method to assess the effective-
ness of flood damage mitigation measures on flood risk reduction for promoting consensus building neces-
sary to achieve River Basin Disaster Resilience and Sustainability by All] / #&tH 1& LA 3 48 TREGAKD
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Training & Education
19. Educational program updates / HHEIG IR %
22. Action Reports from ICHARM Graduates
22. Herman Ameno, Lieutenant Firefighter, Military Fire Brigade of Minas Gerais, Brazil

Information Networking

23. E-learning & Workshop for Fostering “Facilitators” in Davao City, Philippines / 7 4 U ¥ « Z8FAHicBF 27 7
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25. ICHARM organized the Science and Technology Panel at the 5th UN Special Thematic Sessions on Water and Di-
sasters / &5 5 BIEHEUK & KFITBIT R0 T —~ 2 G TRARGR A3 OV 2 T LK LT

Public Relations
26. The 12th ICHARM Open Day held online, first in its history / 5 12 [A] [ICHARM Open Day] ~#]&C® Web Bifii~

Miscellaneous

27. ICHARM Executive Director KOIKE Toshio received FY2020 JSCE International Lifetime Contribution Award / /Nitif%
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27. Personnel change announcements / N REDOIBHI5H

28. Awards / ZH U X b

28. Publications / ¥Z&ifiXV X b

Editor's Note / #ifEf%aC

Request to participate in online survey on ICHARM Newsletter
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ICHARM T4, 2006 &3 ADH&IIX | Thank you for subscribing ICHARM Newsletter. ICHARM has been publishing the
B SEFOBAESHSET S [ICHARM

—LZLA—) %. E4EgTLTL | quarterly newsletter since its establishment in March 2006 to deliver the latest news
£33 about research, projects and other activities to readers around the world. As we are
DRV, —BORBDFRER BN i g i
o Eﬁ%@%ﬁt:?‘/?— A e currently workmg on the improvement of the new;letter, we would be gratefgl if
£ ELET. you could spare time to answer the following questions and let us hear your voices

SEF LT T+ M7+ | about our publication.
RIEE. TV — MIBEXFEL, ,
s e i R e s Survey posted at: https:/forms.gle/1rHq13UFiYK8kb9d7
ESEAE © 2021 & 10 B 28 BE T Survey to be done by: October 28, 2021

AN (BR) ;592 Time required: about 5 minutes
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On May 12, 2021, the fifth
ICHARM Governing Board (GB)
meeting was held using a web
system via the Internet as a pre-
caution against COVID-19. The
GB meeting is to be held every
year from this year on, in com-
pliance with the agreement
between the government of
Japan and UNESCO, signed on
February 13, 2020. In the meet-
ing, the GB examines the
ICHARM activity report and also examines and adopts its work plan for the next year.
The GB had met four times in the past from the first one on February 25, 2014, until
the fourth on June 2, 2020.

Participants in the 5th ICHARM Governing Board meeting
%5 5 7] ICHARM EEHTHZ DS INE

As defined in the agreement, the GB is chaired by the president of PWRI, currently
NISHIKAWA Kazuhiro, and composed of eight members, including YAMADA Kunihiro,
the vice-minister for Engineering Affairs of MLIT, representing the government of
Japan, and Shamila NAIR-BEDOUELLE, the assistant director-general for Natural
Sciences, representing UNESCO on behalf of the director-general.

At the meeting, ICHARM Executive Director KOIKE Toshio reported and then the GB
members examined the activities of ICHARM in the last year from 2019 to 2020. He
also explained the work plan for the next year, which was unanimously adopted by
the GB after thorough discussions.

Overall, all the GB members
highly appreciated the efforts
of ICHARM. They also gave
valuable advice for further
improvement of the activities
and the organization. Mr.
YAMADA expressed MLIT's con-
tinuous support to ICHARM, in
addition to praising ICHARM's &
research and local practice,
human resource development,
and information network. Some members suggested that ICHARM should be more
active in spreading its outputs worldwide and linking the activities more closely with
the global agenda such as SDGs and the Sendai Framework for Disaster Risk
Reduction. Others expected ICHARM to expand its activity further in the Africa and
Latin-America regions.

A scene of the Governing Board meeting

HEHRZOKT

Following the work plan adopted at the meeting with the suggestions provided by
the GB members, ICHARM will continue striving for disaster risk reduction on a
global basis.

The meeting materlals are avallable at the ICHARM web5|te below.
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Special Topics

Summary of the 5th ICHARM Governing Board meeting
Date: 16:00-17:30, Wednesday, 12th May 2021

Web meeting system: BlueJeans

Agenda:
- Confirmation of the rules and procedures for the ICHARM Governing Board meeting

- Examination of ICHARM Activity Report
- Examination and adoption of ICHARM Work Plan

Participants (listed in an alphabetical order of their organizations):

TANAKA Akihiko, President, National Graduate Institute for Policy Studies (GRIPS)

IWASAKI Eiji, Director General of Global Environment Department, on behalf of Mr. KITAOKA Shinichi, President,
Japan International Cooperation Agency (JICA)

YAMADA Kunihiro, Vice Minister for Engineering Affairs, Ministry of Land, Infrastructure, Transport and Tourism
(MLIT)

NISHIKAWA Kazuhiro (Chairperson), President, Public Works Research Institute (PWRI)

MATSUOKA Yuki, Head of the United Nations Office for Disaster Risk Reduction (UNDRR) Office in Japan, on behalf
of Ms. Paola ALBRITO, Chief of Branch, Intergovernmental Processes, Interagency Cooperation and Partnerships,
UNDRR

Shamila NAIR-BEDOUELLE, Assistant Director-General for Natural Sciences, on behalf of Ms. Audrey AZOULAY,
Director-General, United Nations Educational, Scientific and Cultural Organization (UNESCO)

TAKARA Kaoru, Chair Holder, Research and Educational Unit of UNESCO Chair on Water, Energy and Disaster
Management (WENDI), Professor, GSAIS in Human Survivability, Kyoto University

Elena MANAENKOVA, Deputy Secretary-General, World Meteorological Organization (WMO)

NISHIKAWA Kazuhiro (PWRI)

MATSUOKA Yuki (UNDRR) Shamila NAIR-BEDOUELLE TAKARA Kaoru (WENDI) Elena MANAENKOVA (WMO)
(UNESCO)

(Written by TOMIZAWA Yosuke)
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ICHARM sessionwas heldiin the conterence ICWEM2021}; organized by BUEI (March

30th; 2021)
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ICHARM hosted a session during the 8th International Conference on Water and
Flood Management (ICWFM2021), held online from March 29 to 31. The session
took place as proposed by Dr. Robin Kumar Biswas, a former research specialist of
ICHARM, since the conference was organized by the Bangladesh University of
Engineering and Technology (BUET), many graduates of which studied in ICHARM's
educational programs. The session was entitled “Fine sediment transport and river
morphology” and moderated by Training and Research Advisor EGASHIRA Shinji.
Research Specialist HARADA Daisuke delivered a research presentation, and Dr.
Robin, Dr. Afmad Tanjir Saif, Mr. Masbahul Islam, and Mr. Shahinur Rahman of BUET
also spoke about their research related to the topics they pursued when studying at
ICHARM (Dr. Saif graduated from the Ph.D. course in 2020, and Messrs. Islam and
Rahman from the master's in the same year). After the presentations, Prof. M. M.
Hossain of BUET and Prof. TAJIMA Yoshimitsu of the University of Tokyo made com-
ments and asked questions. The participants actively discussed the method to treat
fine sediment transportation in Bangladesh rivers and the difference between the
bedload transport equations with two different powers, i.e., 3/2 and 5/2, of non-di-
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Oral presentation at an ICHARM meeting room (left) and a photo session with remote participants (right)
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(Written by HARADA Daisuke)

Development ofiWater and/Energy Budget Based Rainfall-Runoff-Inundation (WEB=RRI)

Model foriintegrated Water’Resources Management Practicesiunder Climate' Change

In recent years, fatalities and economic damage caused by storms, floods and droughts have significantly increased in
the world due to global warming and accelerated population growth, as pointed out by the United Nations International
Strategy for Disaster Reduction (UNISDR, 2018). Global warming has been claimed as the primary cause for inducing
climate and hydrological extremes and threatening the security of water resources and sustainable development (IPCC,
2014). At the same time, ever-increasing population growth places additional pressures on the availability of water
resources as well as disaster risk mitigation and adaptation measures. Therefore, decision-makers crucially require reli-
able information on water resources as well as water-related disasters to quantify hydrological risk (i.e., the combination
of hazard, vulnerability, and exposure) for efficient management of resources and effective strategies for adaptation and
mitigation. To this end, distributed hydrological models (DHMs), which are used for understanding various watershed
hydrological processes and predicting watershed behaviors, play a crucial role in generating information on water
resources and water-related disasters to support decision-making strategies. ICHARM has been conducting innovative
research by accumulating a broad range of knowledge to support the implementation of very important global agree-
ments, i.e, the Sendai Framework for Disaster Risk Reduction 2015-2030 (Sendai Framework), the Sustainable
Development Goals (SDGs), and the Paris Agreement on Climate Change, and by producing high-quality research out-
comes to make practical policy recommendations and to solve problems in the fields of Integrated Water Resources
Management (IWRM) and Water-related disaster Risk Reduction (WDRR).

In this context, DHMs with the capability of simulating catchment-scale water and energy budgets as well as rainfall-run-
off-inundation processes are essential tools for IWRM as well as WDRR under a changing climate. Previously, ICHARM
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Research

developed the Rainfall-Runoff-Inundation (RRI) model (Sayama et al., 2012). The RRI model is a runoff-inundation type
model, which estimates flood depth and inundation mainly based on the conservation of water balance. Model-related
uncertainty arises primarily due to negligence of several fundamental and critical water-energy-related parameters and
physical processes (e.g., soil moisture, canopy interception, evapotranspiration (ET), and soil-vegetation-atmosphere
interactions), which cannot be overlooked for IWRM practices as well as for flood-related applications. For example,
moisture within the soil layers controls the surface runoff and infiltration ratio, whereas the accurate estimation of the
soil-vegetation ET component of the water budget is crucial for simulating accurate soil-vegetation water storages, river
discharges, and flood depths. The negligence of essential physical formulations for water and energy budget compo-
nents and land-vegetation-atmosphere interactions within rainfall-runoff-inundation modelling will result in several
critical issues in applying these types of models for flood- and drought-related applications under a changing climate,
such as uncertainties in the initial soil and vegetation water-storages, insensitivity to temperature changes and its
impacts on ET. These issues have been recognized as major drawbacks for the applicability of water-budget models to
water resources management as well as to water-related disaster management under a changing climate.

As a result, ICHARM has further developed a new model called the Water and Energy Budget Based Rainfall-Runoff-
Inundation (WEB-RRI) model by integrating the RRI model with a land surface model (hydros-SiB2). Particularly, the
hydro-SiB2 model is coupled with the RRI-model’s 2D flow equations to incorporate water and energy budget process-
es, land-vegetation-atmosphere interactions, multi-layer soil moisture dynamics, and 2D lateral water flows to improve
interception, ET, infiltration processes, runoff, and inundation processes. As the WEB-RRI model takes into account the
entire natural hydrological processes of a catchment, the model overcomes the limitations identified in the RRI model
and thus can be used for solving issues in IWRM as well as WDRR under the variability of the water cycle as well as a
changing climate (Rasmy et al.,, 2019).

The overall WEB-RRI model structure consists of four

major modules (Figure 1): I P P
1) The Simple Biosphere Model 2 (SiB2) module for the 4 sib2 Model " v
vertical energy and water flux transfer between land + Darc's Mo

and atmosphere for each model grid;

(1) Encrgy and
Water flux

(2) Vertical
Soil moisture

Balance

2) The vertical soil moisture distribution module forsoil { " “= b oo

(3)2-D lateral Nows
and interactions

moisture dynamics and groundwater recharge; rer)

and interactions

3) The 2D diffusive wave lateral flow module for surface
flow and groundwater flow; and

4) The 1D diffusive wave river flow module.
In addition, the interactions between the surface flow
and the river flow, between the groundwater flow and
the soil moisture content, and between the ground-
water flow and the river discharge were also

implemented in the WEB-RRI model.
Figure 1 Schematic diagram of the Water and Energy Balanced based Rainfall-
The merits of the WEB-RRI model are: Runoff-Inundation (WEB-RRI) model and its four major modules

Ground water Flow

Groundwater-

1
1
1
1
1
i
river flow I
Interaction I
: Ground water — Soll
i maolsture interactions
1

* Physical formulations of hydrological processes (e.g., evapotranspiration, interception, and soil moisture dynamics) to
improve the accuracy of low flow estimations (droughts), the timing of the flood onset, flood peak discharges, and
inundation depths and extent for improving the reliability of flood- and drought-related risk assessment (RA).

* The capability of reconstructing the actual conditions of hydrological parameters at each time step and thus reducing
the computational burden of pre-running of the model in practical applications such as flood forecasting, drought
monitoring, and seasonal predictions.

* The capability of producing reliable responses to the water cycle variability as well as climate change scenarios and
thus being applicable to execute IWRM practices under a changing climate for sustainable development.

The detailed model formulations, experimental set-up for different climatic regions, model calibration and validations
with respective to discharges, ET, and inundation can be found in Rasmy et al. (2019).

Reference:

United Nations International Strategy for Disaster Reduction (UNISDR), 2018: Economic Losses, Poverty and Disasters: 1998-2017. 31
pp. Geneva, Switzerland.

IPCC: Climate Change, 2014: A Contribution of Working Group Il to the Fifth Assessment Report of the Intergovernmental Panel on
Climate Change, WMO, Geneva, Switzerland, 190 pp.

Sayama, T, G. Ozawa, T. Kawakami, S. Nabesaka, and K. Fukami, 2012: Rainfall-Runoff-Inundation Analysis of Pakistan Flood 2010 at
the Kabul River Basin, Hydrological Sciences Journal, 57(2), pp. 298-312.

Rasmy, M.; Sayama, T.; Koike, T. Development of water and energy Budget-based Rainfall-Runoff -Inundation model (WEB-RRI) and
its verification in the Kalu and Mundeni River Basins, Sri Lanka. J. Hydrol. 2019, 579, 124163

(Written by Mohamed Rasmy Abdul Wahid)
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Tihe kick-offimeeting of HyDEPP-SATREPS in the Philippines was held online

7 U E LA E HyDEPP - SATREPS 2= 74 7 =z lillE Ues Ule

ICHARM is currently leading “The Project for Development of a Hybrid Water-Related
Disaster Risk Assessment Technology for Sustainable Local Economic Development
Policy under Climate Change in the Republic of the Philippines (HyDEPP)" under
the Science and Technology Research Partnership for Sustainable Development
(SATREPS) with the University of Tokyo, Tohoku University, the University of Shiga
Prefecture, Nagoya University and Kyoto University. The project is funded by the
Japan International Cooperation Agency (JICA) and the Japan Science and Technology
Agency (JST).

SATREPS is a Japanese government program that promotes international joint
research. The program is a collaboration between JST, which provides competitive
research funds to research organizations in Japan, and JICA, which provides devel-
opment assistance (ODA) in the counterpart country. The principal organization
on the Japan side is ICHARM, while the counterpart on the Philippine side is the
University of the Philippines Los Bafios (UPLB). JST's 5-year project started in April
2020 after one-year preparation. However, JICA's project for the same duration was
postponed due to the COVID-19 pandemic. About one year later, the JICA’s project
officially started on June 3, 2021.

The kick-off meeting of the HyDEPP-SATREPS Project was held online on the morn-
ing of June 30, 2021, attended by about 100 participants from research organizations
of both countries, cooperating organizations in the Philippines, JICA, and JST. The
meeting consists of three parts: Session1: Opening Session, Session2: Science and
Technology Session, Session3: Business Meeting, which was closed for project mem-
bers only.

Session1 began with the opening remarks by Dr. Jose V. Camacho, Jr., the chancellor
of UPLB, which was followed by the remarks from Dr. Fernando C. Sanchez, Jr. of
UPLB, the project director on the Philippine side, Ms. OSHIMA Ayumu, the senior
representative of the JICA Philippines office, OHARA Miho, a senior researcher of
ICHARM and the project director on the Japanese side. After the opening remarks,
Project Leader OHARA and Project Manager Dr. Patricia Ann J. Sanchez (UPLB)
explained the objectives and research plan of the HyDEPP-SATREPS project.

They explained that the project aims to create hybrid water-related disaster risk
assessment models by combining climate-change, hydrological, agricultural,
and economic models and conduct objective assessments of the effectiveness of
investment in disaster prevention measures in the Pampanga River basin and the
Pasig-Marikina River and Laguna Lake basins in the environs of Metro Manila. They
added that policy recommendations for sustainable economic development in urban
and rural areas under climate change will also be formulated through a transdisci-
plinary approach using the hybrid water-related disaster risk assessment models.

In Session2, the leaders of four groups presented their research plansin detail. The four
groups are as follows: Group1 for data collection and integration; Group2 for flood
and drought risk assessment; Group3 for water-related disaster resilience assess-
ment; and Group4 for predection of sustainable economic development scenario.
OHARA also explained a future project plan, including e-learning programs starting
from mid-July. The session was concluded with expectation for future research activ-
ities by Dr. ASAEDA Takashi, a JST research supervisor, Mr. NAKAMURA Satoshi of
the JICA headquarters, Prof. KOIKE Toshio, the executive director of ICHARM, and
the representatives of other research and cooperating organizations. At the end
of the session, Dr. ASAEDA gave closing remarks, emphasizing the importance of
smooth communication among the members in both countries for the success of
joint research.

The third session was a business meeting closed for the project members only. The
members discussed and confirmed the detailed activity plan for this year, the roles of
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each research organization, and the plans for the unit teams, which will be launched
under each group.

The project members in both countries will continue communicating closely for the
joint research, although the local activities in the Philippines are still facing difficul-
ties due to COVID-19 pandemic.

For more information on this research project, please visit:
https://www.pwri.go.jp/icharm/research/articles/project-HyDEPP-SATREPS.html
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ICHARM sets three principal areas of activity: research, capacity building, and information net-
work. It plans and implements projects in these areas in order to fulfill its mission, always
keeping in mind “localism”, a principle with which we respect local diversity of natural, social
and cultural conditions, being sensitive to local needs, priorities, development stage, etc,
within the context of global and regional experiences and trends of disasters.

At present, ICHARM conducts innovative research in the following five major areas:

(1) Water-related disaster data archiving, sharing and statistics

(2) Risk assessment on water-related disasters

(3) Monitoring and forecasting water-related disaster risk changes

(4) Support through proposal, evaluation and application of policies for water disaster
risk reduction

(5) Support for improving the capacity to practice disaster prevention and mitigation

This issue introduces two researchers as listed below:

QIN Menglu, Research Specialist
The effect of the transported sediment conditions from upstream area on the behavior of
sediment and flood inundation in fluvial plain rivers

NAGUMO Naoko, Research Specialist

Geomorphic analysis on sediment transport during torrential rainfall in mountainous rivers
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Research

The effect of the transported sediment conditions from upstream area on
the behavior of sediment and flood inundation in fluvial plain rivers

TP DR - HMHESRIFOE WD 1D - BUKILERBIGIC RIE 95058

QIN Menglu, Research Specialist

Z BE TR

Recently, so-called sediment and flood inundation disasters have been frequently
reported across Japan. Typical cases include the Northern Kyusyu Heavy Rain in 2017,
the Western Japan Heavy Rain in 2018, and the Eastern Japan Typhoon in 2019. These
disasters are characterized by a large amount of sediment that is carried by an intense
flood flow from the mountainous area and suddenly deposit in the fluvial plain where
the river slope significantly decreases (inland basins, alluvial fans) or at a location where
the river width temporarily expands (valley bottom). Consequently, the river bed rapid-
ly rises, inducing the sediment and muddy flow to inundate the inland area. Nevertheless,
although inundation hazard mapping has also been in progress for medium- and
small-size rivers, the impact of such sediment dynamics has not been considered in this
effort yet. Therefore, to reflect this newly emerging risk in hazard maps, it is essential
to estimate the effect of the extensive sediment propagation due to extreme rainfall
events on the behavior of sediment and flood inundation in the plain area.

Hence, | am currently developing a 7
basin-scale sediment transportation Al

model called RRIS-link (Rainfall-
Runoff-Inundation-Sediment-link) to unkmode.:/DSedimentt,ansponationmode|
accurately calculate the conditions of R e e e
the flow and sediment (amount and
texture) from moment to moment as
they propagate to the plain area.
Figure 1 shows the model structure. A
one-dimensional sediment transpor-
tation model that defines the section
between confluences as a link (unit
river channel) is introduced to the RRI
model. In a simulation, the hydraulic condition is first calculated by the RRI model. Then
the flow discharge at the downstream-end river cell of each link is used by the link
model to conduct sediment transportation calculation. After that, changes in bed ele-
vation due to sediment deposition and erosion are outputted into the RRI model to
move on to the next calculation time step. | compared the calculated accumulative
sedimentation volume in the dam reservoir with the observed data after excluding
unreliable data showing significant decreases in 2016 and found that the model’s cal-
culation results show a good agreement with the observed data, as in Figure 2.

L RRIS-Link model
for mountainous area

Flow Discharge
FHTEN
Bed Elevation

RRI'model: 1 D flow model

Figure 1 The structure of the RRIS-link Model
(Basin scale flow/sediment transportation model)
1 RRIS-link E7 VO GRIEA T —LDifin -
T WEREETIV)

In the next step, | am planning to analyze the effect of transported sediment conditions

predicted by the RRIS-link regarding sediment and flood inundation disasters in fluvial

plain rivers.
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(2010/7/11-2017/10/28)
2 RRIS-ink €7V W Tz KRGO 2 LWHER s OF RS S (2010/7/11-2017/10/28)

R, AR EEBITLD 5E
AN TEfeREGLIWH. GED
&<xB (LR, Bkt H5
W ILRSER TRRD —BF LD D
(BETEH) FEHIBCTHET D0,
RO ER L. TRERKDEED
HET D, LoD - AR
MERLTWVEY, REDAFHELT
I&. 2017 EDAMNALER =T, 2018
FEORAAR. 2019 EORAFE
B TZOLSBRRHELTIE LT,
FUNAICBWTEIEERKEEX
HROERDNERLTWEITHN Z
DRBEICHcHO>TIFTDESHE LW
DEREICLDFEFEBINTVE
WOARRTHY. ERPERAICEK
BAIRE L TR OBEH A REEH
BEHICRITITREICRETHHED
EBHNEENTUVET,

ZDfz&H. . BEREGEDEL
[CF LT FHEDANHAEDKS
ICEBT DO AIEREICTAT B8
I, £IBEMcEICLthSFEHFIC
AETHKEELITHDORG (£
H) ORBZLEHTEYICKRIR
TEDLS. BEEDLERRMT RRI €
TIVIC, BREEZ% link (BAshE)
EEEL—RTIWEZXRET IV A
& A L. RRIS-link (Rainfall-Runoff-
Inundation-Sediment-link) &L 537k
HAMWEBEEHEETIVERFELTY
£9, TOETIVIL Figure TDO &K
Slc. FFTRRIETIVICEKST. B
MHASKRAELIVOKEBERHE
L. RIZE link DFRimICH Bi0E
ILDOREEBAWVNT & link ITHF
BHRZEFEETL. FD%. 5
BINAREHEZAVCHEY
IWDRIREZEH L. RRIETIVIC
HALT RDEALRT VTR
TWK KD GAEBEFCTTEO>TVET,
%z L. Figure 2 (&, RRIS-link E7
IWEBWC H32LREICH TS
MW EHEABEOERZRLTL
£9, K. KBRIFFHEINES
FERDRBEALMBETC. EETOY
MEZDORAETY, mMEBZLEL
F9é. HEREDORBEICKZRA
EAKRER>EEERRCE. FHE
ERIFRAMEEHEY—FHLTWNS
ZEDDOHIET,

SBIDETIVICE>THEETN
BEBREZUEEBNT FHFIRICHT
BZ0XW - HKTERERFEITSTF
ETY,

9 ICHARM Newsletter Volume 16 No. 2 = July 2021



Research

Geomorphic analysis on sediment transport during torrential rainfall in
mountainous rivers
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NAGUMO Naoko, Research Specialist
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Mountainous rivers in Japan gen-
erally have a small drainage area
and a steep bed slope; thus, their §
water levels rapidly increase with
strong rainfall in the basins. In
addition, torrential rainfall induc- &
es slope failures and debris flows,
causing a large amount of sedi-
ment and driftwood to be
transported by floodwaters and
accumulate in valley mouths or *=
further downstream resulting in
significant channel changes and i , ¢
bed deformation (Photo 1). Such 940 A7 seple o el charges s e defrnaton
floods with sediment and drift- (Photo taken on 23rd of July, 2018, in the Sozu River basin)
wood happened on several recent i (Zjé}i%&f;k H@zt%%f i%ﬁ%i%%@%@mm
occasions, including the Northern

Kyushu Torrential Rainfall in 2017, the West Japan Torrential Rainfall in 2018, and
Typhoon Hagibis in 2019, each aggravating the damage already done to the areas
by heavy rain.

Flood events with sediment runoff are considered as one of the topographic devel-
opment processes triggered by rainfall, and the topography of each basin reflects
the scale and regional characteristics of sediment runoff in past flood events. It is,
therefore, possible to predict those in future flood events by observing the basin’s
topography. However, mere observations of the topography are not enough to
understand physical sediment transport processes. Moreover, floods with sediment
in mountainous rivers are only a small part of the various, extensive sediment-trans-
port processes involving different phenomena ranging from slope failures and debris
flows in the mountains to channel changes and bed deformation in lowlands. For
these reasons, there are still many technical issues needed to be investigated and
discussed for proper evaluation of floods with sediment. To address all these chal-
lenges by considering the sediment transport processes in mountainous rivers, we
proposed an indicator using drainage basin area A and bed slope i to simply express
the processes of erosion and deposition and the sediment transport capacities along
river channels and then conducted research to understand flood characteristics and
detect areas susceptible to floods.

Figure 1 shows the longitudinal profiles of Ai in the Akatani River and its tributary,
the Otoishi River, which both flooded during the 2017 Northern Kyushu Torrential
rainfall. It also shows those of the Uchikawa River and its tributary, the Gofukuya
River, which also both flooded during the 2019 heavy rain due to Typhoon Hagibis.
Ai evaluates the erosional force of the flow in terms of the bed shear stress in a
cross-section and describes sediment transport capacity P as follows:

P~Ai (M

where A is the area of the drainage basin in a cross-section, and i is the energy slope
or bed slope. To derive this equation, the flow discharge due to rainfall is converted
to the drainage area, and the flow depth is changed into the flow discharge using
Manning's formula, and the flow width is converted to the drainage area according
to the regime theory. Longitudinal increases and decreases in Ai can explain the
erosional and depositional processes of primary deposits due to slope failures and
debris flows as well as channel deposits, respectively; longitudinal increases in Ai
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Ai is a parameter for sediment transport capacity. Increase of Aj shows tendency of erosion
while decrease of Ai indicates sediment deposition.

A: Drainage area, /: energy slope or bed slope
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Figure 1 Longitudinal profiles of the sediment transport capacities (Ai) in the Akatani and Otoishi Rivers (left)
and the Uchikawa and Gofukuya Rivers (right)
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show a tendency of channel erosion, while longitudinal decreases indicate sediment
deposition.

In the Otoishi River, Ai increases in the section from the mountains to the point 1.0
km upstream from the confluence with the Akatani River, suggesting dominant ero-
sion and active sediment transport downstream. However, observations confirmed
abundant sediment supplies from the river bank due to slope failures and debris
flows, causing massive sediment deposition in the river bed. On the other hand, Ai
significantly decreases as the Otoishi River comes closer to the confluence with the
Akatani River, suggesting abundant sediment supplies into the Akatani River. In the
case of the Akatani River, Ai suddenly starts to decrease at the 1.5 km point, where
a large volume of sediment deposited and channel changes and bed deformation
occurred. As Ai in the upper Akatani River is smaller than that in the Otoishi River,
most of the sediment that flooded and deposited in this area is assumed to have
been transported from the Otoishi River basin.

Similarly, Ai starts to decrease in the Uchikawa River around the 10.0 km point from
the Abukuma River, suggesting dominant erosional processes and active sediment
transport downstream. Ai sharply drops between the 6.0 km point and the 5.0 km
point, around which the Uchikawa River flooded. This indicates that the flood result-
ed as the river's sediment transport capacity reduced.

As shown above, sediment erosion, transport and deposition induced by floods in
mountainous rivers can be explained using longitudinal changes in Ai in addition to
analyzing aerial photographs, topographic maps, and field survey results. The pro-
posed indicator might also be useful for detecting areas where floods involving large
amounts of sediment may occur. We will continue research to mitigate flood damage
in mountainous rivers.

Reference: Nagumo and Egashira (2019) Journal of Geography 128, 835-854; Nagumo and
Egashira (2021) Geographical Review of Japan 94, 64-81
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Introduction of research projects by ICHARM Ph.D. students /
ICHARM & EERFEWHE 5 OBFFERES T

A'study on climate change adaptation and resilience: strategies for;
optimizing benefitsiof:ithe: Mahaweli'River: Basiniin SrilLanka

Selvarajah Hemakanth, Ph.D. in Disaster Management, 3rd Grade
VLN Vy AXhV b LR 3

Climate change, disasters and multiple non-climatic drivers globally and collectively reinforce hazardous impacts
on the social system, the quality of life, the natural and built environment, and the food-water-energy nexus in
which they are closely related to one another. Impacts due to climate change and subsequent disasters have to be
strategically handled by connecting natural science and technology for policy making to implement adaptation and
resilience strategies. Therefore, this research focused on developing a standardized method to understand water-re-
lated disaster risks and proposing strategies based on dam operations to improve disaster risk reduction and water
resources management.

— River path Land use
O River Basin *= Broadieaf evergreen trees
Broadieaf and needleleaf

To understand water-related disaster risks, this
research developed an integrated approach to
assessing climate change impacts by utilizing recent
advancements in science and technology to inte-
grate globally available data sources and a reliable
hydrologic model. As a result, this research utilized
the Data Integration and Analysis System of Japan
(DIAS) for collecting, manipulating, and downscaling
big-data of General Circulation Models (GCM) and
the Water Energy Budget-based Rainfall-Runoff-
Inundation model (WEB-RRI) for reproducing various
long-term hydrological variables more accurately.
The approach was applied to the Mahaweli River
Basin (MRB) in Sri Lanka (Figure 1) to understand cli-
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Elevation (m) trees )
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== 100 - 1,000 bare soil

== 1.000-1,500 ™ Agriculture/C3 grassland
= 1,500-2,500 ™ \Water, wetlands

()

N

mate change impacts on rainfall, inundation, floods R e BIE
Figure 1 (a) Topography of Sri Lanka (b) topography of MRB, (c) land use with distribu-
and drOUght& tion of discharge measurement points, and (d) climatic zones with rain gauge network
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The results from four selected GCMs for the Representative Concentration 16
Pathway (RCP8.5) scenario showed that with an average temperature ,,
increase of 1.1 °C over the 20 years in the future (2026 to 2045), as
shown in Figure 2, the basin will experience more rainfall (increases rang-
ing from 204 to 476 mm/year, as shown in Figure 3 and intense flood
disasters (Figure 4-a1 to -d1) and receive sufficient water in the future
climate (inflow increases will range between 11 m3/s and 57 m?/s). The
socio-economic damage due to flood inundation will also increase in the .
future climate, as shown in Figure 5. However, qualitatively, the overall '

trend of model responses showed an increasing pattern in future meteo- T el T e

rological droughts, whereas there is uncertainty in hydrological droughts Figure 2. Basin average temperature difference
(future-past)
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Figure 3 The comparison of annual average rainfall differences (future-past) in mm/year
for the selected models and the ensemble mean
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Figure 4 First 20 peak flow and the last 20 low flow of daily average discharge values of the past and future 20 years of the selected GCMs
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Figure 5 Socio economic damage

(Figure 4-a2 to -d2). The study also found that MRB, espe-
cially its downstream region, will be vulnerable to future
droughts during the North East (NE) monsoon period and
the Intermediate Monsoon-2 (IM-2) period.

The climate change impact assessment indicated that water
availability, excess and shortage, which can influence the
MRB system operation, will vary seasonally and spatially in
the future. But these future changes depict the information
regarding the average over a 20-year period only. Still, the
onset and withdrawal of these events are uncertain based
on the available information. Therefore, it is necessary to
use seasonal forecasting and short-term weather prediction
for flood and drought management. Hence, to utilize future
water resources and manage flood and drought disasters to
ensure food, water, and energy security, adaptation strat-
egies were developed by utilizing seasonal forecasts and
reservoir operation based on short-term weather prediction.
This strategy development was conducted by coupling Japan Meteorological Agency's (JMA) seasonal forecasting
data and the downscaled versions of National Centers for Environmental Predictions — Global Forecast Systems
(NCEP-GFS) deterministic forecasting data by Weather Research and Forecasting model (WRF) with the WEB-RRI
model to simulate forecasted discharges at a selected location (the Kotmale reservoir). Then, the simulated discharges
were used to perform reservoir operations by introducing a dam module (a real-time reservoir optimization tool by
Deltares) to the WEB-RRI model. The experimental results show that by utilizing seasonal-forecast-informed reservoir
operation and the reservoir operation rules for allowing flood storage, it is possible to achieve flood and drought risk
reduction by saving enough water for an upcoming agriculture season and enhance energy generation by pre-releas-
ing a future flood through a power turbine (Figure 6).
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Figure 6 Seasonal forecast informed reservoir operation for a selected
scenario by allowing flood storage at the end of the time period

Moreover, the results of the short-term operation showed that the expected flood inflow can be utilized for power
generation by pre-releasing the forecasted inflow and keeping the reservoir elevation at a low level to receive a future
flood, thus preventing the reservoir from spilling.
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Integrated operation of reservoirs for maximizing hydropower and reducing
flood risk

Nguyen Van Hoang, Ph.D. in Disaster Management, 3rd Grade

LY NV K7V

AR 3 4

Water resources provide a potential energy value for electricity generation. As an important renewable energy resource,
hydropower contributes to massively cutting down carbon emissions and mitigating global warming. Therefore, if
properly planned and implemented, hydropower generation could be an affordable, reliable, sustainable, modern
technology and will help mitigate the impact of climate change (the Sustainable Development Goals, SDGs, include a
dedicated, stand-alone goal on energy as SDG 7). The significant public interest has been drawn in the use of hydro-
power generation in a concerted approach, which aims to improve the operational efficiency of existing reservoir
systems as a preferred solution not only for mitigating flood damage but also for the effective use of water resources.

In order to introduce the concerted approach successfully, the study presented an integrated method for demon-
strating the effectiveness of dam operations by combining a rainfall forecasting model and a distributed hydrological
model capable of analyzing reservoir operations and simulating downstream flooding. The research framework is
shown in Figure 1. Two additional research novelties were considered while investigating strategies for flood damage
reduction. Firstly, the study proposed an integrated method to quantitatively evaluate the contribution of current
hydropower generation dams to flood risk reduction (Figure 2). Second, the study also proposed an integrated
approach developed for investigating the effectiveness of reservoir operation strategies by conducting the analysis,
evaluation, and proposal of reservoir operation scenarios corresponding to the uncertainty scenarios of the forecasts

(Figure 3).
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The system was applied to the Vu Gia Thu Bon (VGTB) river basin (Figure 4), one of the major river basins in central
Vietnam, and evaluated based on data availability, government policy, and the urgency to develop integrated solu-
tions that will improve the basin’s resilience against flood hazards by effectively utilizing available infrastructure.

The integrated method was further applied to quantitatively evaluate the effect of hydropower dam operations on
flood mitigation in the VGTB basin. The results indicated that the lowering of the reservoir water level of an upstream
dam may have contributed to reducing flood extent and inundation depth in the area downstream of the dam during
the flood event, suggesting the potential of effective dam operations to improve flood risk management in this river
basin. The study quantitatively confirmed an effective way of using existing infrastructure for flood risk reduction.
In addition, downstream flood simulations were conducted using a distributed hydrological model (WEB-RRI), and
the simulation results were verified based on information from ground surveys (Flood Mark Survey data-FMS, Figure
5) and aerial observations (SAR data, Figure 6). The flooding process was completely reconstructed and compared
during each period of inundation: before (SAR), during (maximum inundation depth by FMS), and after (SAR) the
inundation (Figure 7).
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Flood Mark Survey Report depths collected from simulated and
observed data at critical points.
Figure 5 Correlation charts based on the water depths collected Figure 6 Estimated inundation areas derived for the 2017 flood event in
from simulated and observed data (FMS) at critical points the VGTB river basin from Sentinel-1 SAR data

The uncertainty in predicted streamflow causes difficulty for dam managers to decide a suitable operation strategy,
for they are caught in a dilemma between securing economic benefits when prioritizing water storage for electric-
ity generation and prioritizing downstream flood risk reduction when releasing dam water in advance. This study
attempted to address uncertainties in forecasts by employing an ensemble forecasting system and reviewing dam
operation and pre-release strategies. Then, an integrated system was developed to propose and evaluate reservoir
operation strategies based on ensemble hydrological prediction information. The system was evaluated on the VGTB
river basin by applying the methodology to the hypothetical pre-release of dam water (Figure 8). The results showed
that the magnitude of inundation could be reduced while maintaining the water level of the dam after flooding
(Figure 9 and Figure 10). By adopting ensemble rainfall forecast information while considering the current state of
the reservoir, the system can provide a timely recommendation for the operator to take the initiative in pre-release,
including determining the starting time and flow rates of water release, as well as no water release in advance in some
cases.

Therefore, effective dam operations have the potential to improve flood risk management in this river basin.
Considering flood risk management issues that have emerged after the rapid socioeconomic expansion in central
Vietnam, the region is urgently in need of improved capability of flood risk management. The study suggests how
the basin without flood control dams could improve resilience against flood hazards by effectively utilizing currently
available infrastructure. The reference information presented in this study can provide a harmonious solution to
promote the integrated management of a river basin among relevant parties.
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Figure 7 Compare observed downstream flooded and WEB-RRI output
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Research on a method to assess the effectiveness of flood damage mitigation
measures on flood risk reduction for promoting consensus building
necessary to achieve River Basin Disaster Resilience and Sustainability by All

TRBGEK DHELE IS A BT B ETE KD T2 8D DIRSFE R RIT &K 2 B B0 R o i
EREADIN

ITAGAKI Osamu, Ph.D. in Disaster Management, 3rd Grade
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In recent years, heavy rains and flood disasters that have never been experienced
before are frequently occurring across Japan. Furthermore, based on predictions
regarding the impact of climate change due to global warming, such events are
likely to be even more intense and frequent. Thus, it is a matter of urgency to imple-
ment various measures to prevent and mitigate the damage to be caused by heavy

rains and resulting flood hazards.

A strategical shift from conventional flood management to new flood management
to cope with climate change impacts has been discussed. In April 2021, a technical
task force of the Ministry of Land, Infrastructure, Transport and Tourism (MLIT) for
planning flood management to adapt to climate change proposed an approach to
setting rainfall increase rates. According to the proposed approach, simulations
suggest assuming significantly larger scales of rainfall and flood events than the
current ones to plan future flood management.

In these circumstances, the Panel on Social Infrastructure Development of MLIT sub-
mitted a policy report to the government in July 2020, highlighting the concept of
“River Basin Disaster Resilience and Sustainability by All.” The panel stresses that, in
addition to promoting the development of flood control structures such as levees
and dams, the new concept should be introduced to flood management, in which
various actors in the basin, including the potential flooded areas, should engage in
concerted efforts to promote sustainable flood management over the entire basin.

While flood control infrastructure should continue to be built and improved (level-1
flood management), additional damage mitigation measures should also be imple-
mented in preparation for heavy rains and floods whose scales exceed the design
scales for flood management planning. Such mitigation measures include ones to
reduce damage to property and assets such as houses and farmland, in addition to
protecting human lives, in the event of flooding whose scale exceeds the design
scale. In past years, mitigation measures are primarily designed to protect human

lives by encouraging safe evacua-
tion in case of flooding of the
assumed maximum scale (level-2
flood management). However, in
order to realize the speedy resto-
ration and reconstruction of local
communities after a disaster and
ensure their sustainability, it is
indispensable to implement mea-
sures for mitigating damage to
property and assets. In other
words, new flood management
should include the enhancement
of community resilience in its
scope (Figure 1).
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Nonetheless, although the implementation of measures to improve community
resilience to disasters has been increasingly important under ongoing climate
changes, there has not been much progress in developing approaches to testing
and evaluating such measures for their effectiveness in damage reduction.

lan. L. McHarg (1969) rightly pointed out: “The more intrinsically an environment is
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fit for any of these, the less work of adaptation is necessary”, here, ‘these’ refers to
ecosystems, organisms and land uses in the previous sentence. In other words, if
land use planning is carried out, for example, based on the probability of flooding of
each location, it is probably better in terms of the conservation of the natural envi-
ronment and the reduction of flood risk. However, since a method has not yet been
established for evaluating possible benefits to be gained from preserving the natural
environment, in this research | decided to study an evaluation method using the
effect of flood damage prevention and mitigation as an indicator.

In this research, | proposed and tested the following two methods for applicability.
In the process of developing the methods, | designed them to be easily applicable
by any user using existing data available for public use so that they can be employed
by different actors in the basin, as well as by those in developing countries, for
planning flood management.

(1) Flood damage mitigation by controlling overflow points in case of a flood
exceeding the design flood scale.

This mitigation measure employs
the ideas of "nokoshi,” a flood con-
trol approach used in the Edo period
(1603-1867) in Japan, and “man-
aged overtopping of levee systems,”
presented by the US Army Corps of
Engineers. In addition to maximiz-
ing the existing flood control
infrastructure, the measure aims to
secure the river channel's retarding
and discharge capacities and reduce
the volume of overflow by con-
trolling overflow points in case of a
flood exceeding the channel’s dis-
charge capacity. In this research, |
proposed a method for selecting
overflow points and a method for
evaluating the effect of controlled overflow on damage reduction. The methods were
experimentally applied to a river where large-scale levee breaches resulted in massive
flooding in the recent past. Overflow points were selected, and the effect of the pro-
posed flood damage mitigation method was evaluated (Figure 2).

Flooding scenario 1

“~/Assumed levee-breach point

Flooding scenario 5

Controlled overflow point

*The images were created using iRIC and superimposed onto a color elevation map
providedby Geospatial Information Authority of Japan.
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Figure 2 Reproduced image of a past flood event (top) and
simulated image of the same flood with controlled
overflow (bottom)
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(2) Flood damage prevention and mitigation by conducting river improvement
and exposure and vulnerability reduction in floodplains.

This integrated method is built
on the research done by the
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Research Group of the 35 —— With project
150,000

National Institute for Land and
Infrastructure Management. |

e \ |~ ————— Flood risk
proposed a method to evalu- o | r?fuiﬁon
. efrec
ate the effectiveness of the .

integrated measure on flood ! S od Koo pear 10
risk reduction. It was experi-

mentally applied to a flood
management project in the
lower Agusan River of the Philippines, in which river improvement, the relocation of
houses, and the heightening of residential land were conducted. The results found
that the integrated measure can effectively reduce the flood damage risk (Figure 3).

Number of residents in flooded areas
with inundation depth of 1.5m or more

Figure 3 Flood damage risk reduction effect by river improvement,
relocation of houses, and heightening of residential land
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| hope that this research’s findings will contribute to establishing approaches to
testing and evaluating various measures needed to promote River Basin Disaster
Resilience and Sustainability by All.
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Educational program updates

A

Training & Education

Since 2007, ICHARM has provided a one-year master’'s program in collaboration
with Japan International Cooperation Agency (JICA) and Graduate Institute for Policy
Studies (GRIPS), which is designed mainly for officers of overseas government
organizations. Students mainly attend lectures and practices in the first six months
from October to March and work on their individual theses in the second six months
from April to August.

<Lectures>

On March 10, Professor FUKUOKA Shoji of
Chuo University delivered his first lecture on
"Flood Hydraulics and River Channel Design”
course online. His class usually takes place
earlier in the master’s course around October,
but due to the global pandemic of COVID-19, &
it had to be delayed. He delivered the first half =%
series of his lectures online, but because of his
earnest requests to give the students face-to-
face lectures, the second half of his lectures
were given at ICHARM.

Final Lecture by Prof. FUKUOKA Shoji of Chuo
University
FRREE PRI K B ks
Wrapping up his final lecture on March 31, Prof. Fukuoka gave heartfelt words of
encouragement to the students, who were very impressed and inspired with his
words while feeling his endless energy.

<Practices>

"Practice on Open Channel Hydraulics” by Dr.
YOROZUYA Atsuhiro of ICHARM started in
April. On April 5, the students practiced §
hydraulics at an outdoor experimental facility
of a construction consulting company in
Tsukuba.

The students were divided into two groups
and worked on tasks using two different

experimental flumes alternately. A group of students practicing hydraulics with

experimental flumes

At the final lecture of this course in May, they B THERZTTS 1 V=T

presented and discussed the experimental
results.

<Interim Presentation>

On April 20, the Second Interim Presentation
was held in the morning, and the seven mas-
ter's students spoke about their research
projects.

As they had gained a lot of knowledge and
experiences through the lectures and practic-
es in the last six months, every student
delivered their presentation more confidently
this time compared to the first presentation.

Research and Training Advisor
EGASHIRA (top, right) making
comments on the presentations
FafEa A > bR LEH ICHARM
F5e - WHEfE S8

After making some general comments on the
presentations, Research and Training Advisor
EGASHIRA Shinji told the students that all of
them would proceed to the "Degree Course,” which means that they are now offi-
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cially allowed to start working on their theses for a master’s degree.

<Field Trip>

April 20-23, 2021

On the afternoon of April 20, right after they finished the Second Interim Presentation,
the students set out for field trip of three nights and four days on a chartered bus to
the Shinano River basin in Niigata Prefecture and the Tone River basin in Gunma
Prefecture.

They practiced using river observation methods on an actual river and visited various
sites with researchers of ICHARM. They also learned various flood control efforts led
by the Hokuriku and Kanto Regional Bureaus of the Ministry of Land, Infrastructure,
Transport and Tourism (MLIT).

On April 21, the students visited the Shinanogawa Karyu River office, MLIT, located
in Niigata city. They heard mainly about the topography and hydraulic features of
the Shinano River and the main flood control structures in the river from an officer
there. On each topic, the students asked many questions.

Then, they headed for the south, watching coastal erosion on the coast of the Japan
Sea, and arrived at Mt. Yahiko, where they can overlook the topography of the coast
of the Japan Sea, including the estuary of the Ohkouzu Diversion Channel. They
heard the features of the Echigo (the old name of the Niigata region) plain and the
topography along the Japan Sea side from an officer of the Shinano River Office.
Their next destination was the Shinanogawa Ohkouzu Museum, where they learned
about the Ohkouzu Diversion Channel. They heard outline of the history and the
roles of the Channel from a museum staff.

Students listening to a staff member of the Shinanogawa River Office
at the Shinanogawa Ohkouzu Museum
RN BRI TR TR B I & 2 3
After that, they moved to the “Nitoko Mie-ru Museum,” where the students listened
to an explanation about the Ohkouzu Diversion Channel Improvement Project to
widen the river channel by excavating mountainous area. They were also taken to
observe the low levee due to the Japan Railway Echigo line bridge crossing the
Shinano River and the point where levee leaks occurred.

On April 22, the students visited the
Shinano River Park in Ojiya City,
where they practiced discharge mea-
surements on the Shinano River.
Blessed with good weather, they B
worked on the practice diligently,
which was their first outdoor training
in an actual river.

Then they visited Sagurigawa Dam.
An officer of the Sagrigawa
Management Office explained the
history and structure of the rockfill
dam and took them to the inside of
the dam body.

Students practicing discharge measurements on the Shinano
River

BN THEBIAISEE 2175 228
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On April 23, they visited the Asama *

Volcano Museum, where they studied the
history of the eruption of the mountain.

They were surprised at the many strange §

rocks that were made by the lava of Mt.
Asama and were as tall as a person.

After that, they visited the Kambara

Kannon Temple. During the 1783 Mt.
Asama eruption, only people who noticed
the debris flow and evacuated up the
stairs to the temple survived the disaster.

They then moved to the banks of the

Agatsuma River and discussed the pro- |
cess of rainfall and soil runoff in the area }
while looking at topographic and geo- |

logical maps.

On the afternoon, they visited the Yamba
Dam Management Branch Office and
attended a lecture on “the Role of the

Tone River Dams Integrated Control |

Office and the Yamba Dam” by the engi-
neering deputy director of the control
office. They also had an opportunity to
visit the top and bottom of the dam body
and take a close look at the structure of
the dam.

The trip must have been particularly special to the students because they had been
forced to live a highly restricted, stressful life due to COVID-19.

Finally, we would like to express our deepest appreciation to all the people involved
with their excellent support for this visit.

Students listening to an explanation about Yamba
Dam by the engineering deputy director of the Tone
River Dams Integrated Control Office
RN LS REITRIC K /Wy 52 L
D7 B

Training & Education

An officer of the Sagurigawa Dam Management Office
(far right) explaining the history and structure
of the rock fill dam
SENA LERATREIC K20y 77 V2 LOJES
RO

Students and ICHARM staff observing the Agatsuma
River and discussing the rainfall and soil runoff
processes there while looking at topographic and
geological maps
EEIERIC T, HBRSOMER 2 RN 5, W
R ERRI ORI DUV T ICHARM HEE & i

In front of Yamba Dam
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(Written by MIYAZAKI Ryosuke)
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Action Reports from ICHARM Graduates
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ICHARM provides graduate-level educational programs for foreign government
officers in charge of flood risk management in collaboration with GRIPS and JICA:
a one-year master's program, “Water-related Risk Management Course of
Disaster Management Policy Program,” and a three-year doctoral program,
"Disaster Management Program.”

Since their launches, over 100 practitioners and researchers have completed
either of the programs. They have been practicing knowledge and experience
acquired through the training in various fields of work after returning to their
home countries. This section is devoted to such graduates sharing information
about their current assignments and projects with the readers around the globe.
Lieutenant Firefighter Herman Ameno (Brazil), who graduated from the master's
program in 2020, has kindly contributed the following article to this issue.

BT 22 DHerman Amenok (7
SII) hEFRVEREELED
T, TBRALET,

Herman Ameno Lieutenant Firefighter, Military Fire Brigade of Minas Gerais, Brazil

In Brazil, usually all firefighter lieutenants who graduate from a fire academy, are trained for 3 years in topics
such as urban fires, wildfires, pre-hospital care, search and rescue, vehicle extrication, lifeguarding, diving, haz-
ardous material, disaster risk management, and disaster management. This was the case for me from 2012 to
2014.

After finishing my master’s course in Japan, | came back to Brazil at the end of September 2020. At the Military
Fire Academy of Minas Gerais (MFAMG), one of the units of the Military Fire Brigade of Minas Gerais (MFBMG),
| was appointed as the head of a class of 35 firefighter cadets who intend to be lieutenants by the end of 2021.
They have already completed 2 out of the 3 years of their course, and through their last year in the Fire Academy,
I will be responsible for guiding and teaching them about disaster risk management, disaster management, and,
specifically, the analysis and evaluation of dams. The knowledge | am sharing with them during the past months
is what | had learned while | was at PWRI/ICHARM for a year.

Besides, | am also attending online seminars and helping to organize some
events to spread knowledge concerning tailings dams. Of course, in my pre-
sentation, | address topics about which | increased my knowledge while
studying in Japan. One of the initiatives | helped organize in Brazil was the VIII
International Seminar on Disaster Risk Management, which was held on
February 25 and 26, 2021. Due to the spread of COVID-19, the event was held ° -
online for the first time. It focused on practical actions carried out by the
firefighters of my institution and the Municipal Civil Defense Coordinators,
aiming to promote more cooperation between the Brazilian society and the
officials on disaster risk management.

ViIl SEMINARIO
INTERNACIONAL

Realizagéo

This event was a joint initiative of the MFBMG, the Japan International
Cooperation Agency (JICA), and the Honorary Consulate of Japan in Belo
Horizonte with the participation of international speakers in addition to rep-
resentatives from several regions of Brazil.

Photo 1: VIII International Seminar on
Disaster Risk Management

In 2021, the seminar adopted a topic entitled “Technologies promot-
ing Resilience” to stimulate the use of technologies to enhance civil
defense actions: namely prevention, mitigation, preparation,
response, recovery, and reconstruction.

In this edition, Dr. OHARA Miho, from ICHARM under the auspices of
UNESCO, Japan, shared her knowledge with the participants. She
presented a lecture about “Evidence-based Flood Contingency
Planning and Recommended Flood Response under the Risk of T | o
COVID-19." Moreover, former master's students at ICHARM, like

Plano de Contingéncia de Inundacdes
Baseado em Evidéncias e Agdes
Recomendadas para Inundagdes sob o risco
da COVID-19

Miho OHARA

Centro Internacional para Ameacga por Eventos
Hidrolégicos e Gestéo de Riscos (ICHARM) sob
os auspicios da UNESCO,

Japao

—
e ICHARM
~ =

Photo?2: Presentation by Dr. OHARA translated
into Portuguese
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myself, and Mr. Rafael Silva Araujo, a geologist, also discussed their master’s theses in this seminar. The first
presentation was about “Hazard Area resulting from tailings dam failure,” and the second on “Flood Impact
Assessment in the Itapocu River Basin.”

All activities | am developing with my students and other firefighters are challenging since we are all struggling
under restrictions imposed upon us by the pandemic created by COVID-19. Even society has undergone several
temporal lockdowns, we firefighters cannot stop our work; we have lives depending on our efforts. In this way, |
believe the knowledge | brought home from Japan is essential to help us deal with this world crisis using ade-
quate actions and strategies.

The degree is important as it allows me to be in the MFAMG to share knowledge with the cadets and other
people through seminars. | expect Japan and Brazil to continue to cooperate as we still need to enhance the
coordination among our institutions in order to improve our actions against disasters.

| am grateful for the opportunity | had at ICHARM to get the knowledge that helps develop my community and
country.

Photo3: Lieutenant Firefighter Herman presenting his master’s thesis Photo4: Mr. Rafael Silva Araujo presenting his master thesis

Photo 5: Studio assembled to stream the seminar (1) Photo 6: Studio assembled to stream the seminar (2)

B Information Networking

E-learning| & Workshop for’Eostering “Eacilitators™ inf Davae) City; Philippines
T U LIS ile 51518, 7 77 Y T =S IRODEh DI el T == e = 5

7z il i

ICHARM held an e-learning & workshop for candidates of “Facilitators” in Davao 2021481955817 B%
City, Philippines, for about a month from April 19 to May 17, 2021, in cooperation | CPfI10AZHIFT 71UEVD
ith the Departiment of S 4 Technology Region 11 (DOST X0, The workehop | 23 PIBI577 07— 58m
wi e Department of Science and Technology Region ( ). e workshop | pyrigye 5—=>s-0—43 2y
took place as one of the activities organized by the platform on water resilience and | 7R 2 HEE 11 1B (4N
disasters with the aim of fostering local Facilitators by utilizing the Online Synthesis | Z#4) CHFETHELELT, e
System (OSS) developed on DIAS. The OSS for Davao City is designed to integrate 335137\1%;{:%%7;@;%?
knowledge and information on real-time flood forecasting and climate change 7;}-—_/A0)5§§jjo)m—£%t[/f\ DIAS

impact assessment and allow local stakeholders to learn about them through | LICH¥ELcA >S4 MOKE >
e-learning (Figure 1). AT (0SS) ZFERBLIZ 7T —
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Figure 1 Concept of the Online Synthesis System
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During the e-learning, the participants were required to view 10 lectures (three on
climate change, three on flood management, and four on disaster risk reduction),
take an online exam, and submit two assignments. These requirements were
explained and discussed in detail at the opening session, introduction sessions, Q &
A sessions, and closing session (Figure 2). The participants were evaluated based on
the results of the online exam and the submitted assignments on science communi-
cation and workshop planning. In the end, 21 of 29 participants met all criteria and
completed the course with a certificate issued at the closing session (Figure 3).

2021

April 19 April 20 April 21 April 22 April 23
9:00-12:00 13:00-15:00 13:00-15:00
Opening Session Q & A Session: CC-1-3 Self-learning Q & A Session: FM-1-3 Self-learning & Exam
Infroduction: CC-1-3 Infroduction: FM-1-3 Infroduction: Exam
April 26 April 27 April 28 April 29 April 30
13:00-14:00 13:00-15:00 N " .
Review: CC, FM Self-learning & Exam Q & A Session: DDR-1-4 Se""i‘;;;‘"ﬁ:::m' & QA s;gﬁ&gg —
Infroduction: DDR-1-4 Infroduction: Assignment 9 : 9
May 3 May 4 May 5 May é May 7

Self-learning, Exam, &
Assignment

May 10

Self-learning, Exam, &
Assignment

May 11

Due: Exam and Assignment | Evaluation by lecturers Evaluation by lecturers

May 12 May 13 May 14

Evaluation by lecturers Evaluation by lecturers Evaluation by lecturers Evaluation by lecturers Evaluation by lecturers

May 17

10:00-12:00
Closing Session

May 18 May 19 May 20 May 21

Figure 2 Schedule of e-learning & workshop

M2 eF—=VJ - T=0vavTORTYa—
We had significant discussions on various ==
issues based on a lot of feedback from the
participants through a series of sessions,
including the usability and sustainability of
OSS operation by local stakeholders, coop-
eration with related projects, inclusion of
local knowledge, experience, and insights,
effective communication to the target audi-
ence such as policy-makers, governmental
agencies, private sectors, media, and civil
communities. Following the discussions, the
OSS for Davao City will be improved, and
another e-learning & workshop with hands-
on training will be planned through
collaboration with all relevant stakeholders
in Davao City.

3.2 b1 pod
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2 PN
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Figure 3 Participants in the e-learning & workshop
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(Written by MIYAMOTO Mamoru)
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ICHARM organized the Science andilechnology Panel atithe 5thiUN Special ihematic

Sessions on Waterand/ Disasters
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The Fifth UN Special Thematic Session on Water and Disasters (STSWD5) was held
online on June 25, 2021, to raise awareness and promote actions globally regarding
building back better towards a more resilient and sustainable society in the post-
COVID-19 era by addressing issues on water and disasters. The UN Special Thematic
Sessions on Water and Disasters have been held biennially since 2013.

Prior to the plenary session of STSWD5, ICHARM organized the Science and
Technology Panel (S&T Panel), which was jointly facilitated by ICHARM Executive
Director KOIKE Toshio and Prof. Gretchen Kalonji, the dean of Sichuan University. The
opening remark was given by Prof. TANAKA Akihiko, the president of GRIPS, and the
keynote speech was delivered by Prof. Xu Weilin, the executive vice-president of
Sichuan University. Presentations followed by panelists representing global and
regional key organizations such as UNESCO, WMO, UNDRR, the National Water
Commission (CONAGUA) of Mexico, and the Southeast Asia Disaster Prevention
Research Initiative (SEADPRI-UKM) of Malaysia. In the panel discussion, each panel-
ist presented ideas on the concrete actions and their implementation. Attracting
more than 160 viewers worldwide, the S&T Panel summarized the concrete actions:
open science policy, systemic solutions, integrated and science-based actions, and
tripartite cooperation among science, policy and operation. The summary was
reported to STSWDS5, convened soon after the S&T Panel.

The Plenary Session of STSWD5 started with the opening remarks by Dr. Han Seung-
Soo, the chair of High-Level Experts and Leaders Panel on Water and Disasters
(HELP), H.E. Mr. Antonio Guterres, the UN secretary-general, and H.E. Mr. Volkan
Bozkir, the president of the 75th Session of the UN General Assembly. His Majesty
the Emperor of Japan gave a keynote speech titled “Passing on the Memory of
Disasters — Toward Building Resilient and Sustainable Post-Corona Society.” In the
high-level panel discussion, Mr. AKABA Kazuyoshi, the minister of Land, Infrastructure,
Transport and Tourism of Japan, spoke about the country’'s updated policies on
water-related disaster risk reduction.

The outcomes are expected to be used as input to future global milestone events,
including the mid-term review processes on the Sustainable Development Goals
(SDGs) and the Sendai Framework on Disaster Risk Reduction 2015-2030, the UN
High-Level Political Forums, and the 4th Asia Pacific Water Summit in 2022.

(*) HELP website:
https://www.wateranddisaster.org/fifth-un-special-thematic-session-on-water-

and-disasters/
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Participants of the Science and Technology Panel
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(Written by IKEDA Tetsuya)
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The 12th ICHARM Open Day was held on April 14, 2021. The event took place online for
the first time in its 12th history, gathering 81 students from Takezono High School and
28 from Namiki Secondary School.

The ICHARM Open Day is an annual event held every April during the Science and
Technology Week. Up to 2019, local school students visited ICHARM and enjoyed face-
to-face interaction with international students studying in the master's or doctoral
program at ICHARM. In 2020, when the COVID-19 pandemic broke out, the event was
canceled. This year, although other open-house events hosted by the Public Works
Research Institute during the Science and Technology Week were canceled, ICHARM
decided to hold the yearly event online.

When the ICHARM Open Day is held in person, local students are usually divided into
small groups of around ten and have an opportunity to ask questions to a graduate
student of ICHARM in front of a poster about their country. However, this year's Open
Day was decided to be held in a webinar-style format, in which over 100 junior high and
high school students would be watching each speaker delivering a presentation from
ICHARM. Worrying that not many students would raise a hand for questions in such a
situation, the staff in charge of the event decided to allocate less time for the presenta-
tions and more time for the question-and-answer session. They also sent presentation
materials to teachers of both schools prior to the Open Day and asked them to have
their students look at the materials and think of questions in advance.

The Open Day began with a keynote lecture entitled :
“Climate Change and Floods” by Executive Director P
KOIKE Toshio. Then, ten graduate students of | =
ICHARM from seven different countries (Tonga,

Malaysia, Myanmar, Bangladesh, Bhutan, Mauritius, =

and Ethiopia) spoke in an east-to-west order about i ol
their countries from various aspects, including
geography, history, culture, and water-related disas-
ters. Among them, two master’s students attended
the event online from their home countries, Tonga
and Mauritius, because they had not been able to
come to Japan due to the pandemic. Junior high and
high school students asked the speakers many questions all in English, such as “Is it safe
to drink tap water in your country?” “"How long does it take to recover from a disaster?”
and “"What kind of emergency food would you have in the event of a disaster?”

Presentation by Ph.D. student from Ethiopia
ICHARM Open Day 2021 &
IFA T LR EDRER

When the Open Day was held in person, each group of local students could stop at only
a few poster presentations to talk with a graduate student of ICHARM. In a webinar-style
format, however, all students were able to watch all presentations. Moreover, though
only a few teachers came to ICHARM to attend their students when the event took place
in a regular way, nine from the two schools together participated because they could do
so while at school.

On the other hand, there were a few times when the speakers had a hard time figuring
out what junior high or high school students wanted to know. Also, because the same
students asked questions repeatedly, other students did not have as many chances to
do so in the online event as in the regular face-to-face events.

Compared with the regular-style Open Day, the online event required less preparation;
graduate students and the staff did not have to make and put up posters for presenta-
tion, for example. Considering such advantages and disadvantages, the requests from
local schools about how the event should be held, and other social conditions, ICHARM
will plan the next year's event, including whether it should be held online or in person.

(Written by KOBAYASHI Hajime)

ICHARM Newsletter Volume 16 No. 2 = July 2021 26



Miscellaneous

.

1ICrIARU Exzeuiive Diracior (LOC= Tosnlo raczivaed F (2020 JS5

Lifatima Coniriotuiion Ayyzirel
)l fife-ee o 20— )il 2 AR e A R RN B A

= 2

3=
D85

Evaluated on the contribution to solving scientific and social problems on global water
issues, ICHARM Executive Director KOIKE Toshio received the International Lifetime
Contribution Award at the FY2020 Japan Society of Civil Engineering (JSCE) awarding
ceremony held on June 11. He was among the five award winners.

This award is given to those who have made long-term contributions to achieving the
advancement of civil engineering and infrastructure development through interna-
tional activities.

For more than 30 years, he has been contributing to the development of technologies
to observe and predict global water circulation from fundamental research to imple-
mentation of the technologies.

The award recognizes, to name a few among many, his contributions to the develop-
ment of “Momo 1,” launched in 1987 as Japan's first marine observation satellite, and
the development and dissemination of Data Integration and Analysis System (DIAS),
as well as his leadership in large-scale international joint observation and research
projects, such as the establishment of the Group on Earth Observations (GEO) in 2005.

The Fiscal Year 020 JSCE Award Ceremony
BRI 2 FEEEARERFG O

Executive Director KOIKE and
the honorable certificate

Nl 2 — R & FEREERECR

(Written by NAITO Kensuke)

New ICHARM Members ----cccveeeerttreemaniiiienaniieinnaeeenannns

Two new members joined ICHARM.
They would like to say brief hello to the readers around the world.
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KAWAMOTO Takatoshi / 7il7c[%F]

Senior Researcher / FAFWIZE &

I'm so glad to be a member of ICHARM. This is the first time for me to work in the Tsukuba area. Before coming
to ICHARM, | worked at MLIT and CAS, government organizations promoting infrastructure system development

Japan

with people around the world.

Vi developing countries using Japan’s technologies and know-how. | would like to contribute to ICHARM by
making use of my experiences.
Shrestha Badri Bhakta / > = LAY /KUY N7 X
Research Specialist / SEWIZE & Nepal
| joined ICHARM again in May, and | am very excited to be a team member of ICHARM. My research interests are
V- developing methods and approaches for risk assessment of water-related disasters and formulating sustainable

mitigation strategies to reduce the risk of such disasters. At ICHARM, | would like to address issues and future
challenges in the field of water-related disasters to build a more resilient society. | look forward to collaborating

Leaving ICHARM

- TOMIZAWA Yosuke: Senior Researcher

Overseas Projects Division, Policy Bureau, EEE
Ministry of Land, Infrastructure, Transport and Tourism WATEER

EEFNT IMAEMRE

BN TOZ T U MR
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Awards / "i" =1 ) X ~ * April - June 2021

® Executive Director KOIKE Toshio received FY2020 JSCE International Lifetime Contribution Award.
*See Miscellaneous on page 2/.

©® HARADA Daisuke was awarded the ‘Young Best Presentation Award’ Igf the Japan Soael}y of Erosion Control En /neer/ng for the presentation
at the Annual Conference 2021. Presentation Title; Z2ED 1% & & EACLERDIFH -2019FERZH) I [HKERI-

’

Publications / EZFximX'J X *April - June 2021

1. Journals, etc. / FiisE GREE. Yv—FIb)

@ Hemakanth Selvarajah, Toshio Koike, Mohamed Rasmy, Katsunori Tamakawa, Akio Yamamoto, Development of an Integrated Approach for the
-/;‘55655//776"//71‘/02 C///matg Cgaévge /mpacts on the Hydro-Meteorological Characteristics of the Mahaweli River Basin, Sri Lanka, Water MDPI Open Access
ournals, Vol.13, Issue9, 121

2. Oral Presentations (Including invited lectures) / ZER X (BFEFEIL)

@ FHA, [THEA %g@iﬁ’f‘%‘*i? HACEE TeDIER -2019ERFZA) I K ERYIC, ’%fﬂj’fﬁ/# (L57t) BB E R Fe R A EE, SHIBFE(LF)Y
PrERFEHERR (On/me) (2M1) BErFER. 202158, pp.27-28. 2021FE5519H~21

O EXE, BHES LHEX, AF7zH, FEEE, LI, REFah, R, /@W%E FUE)NZEHRE LTEFOKBFICH IS B Y 7L 21 LK F
EJ/XTA@Fﬁf‘/J‘Jh‘}UWn\ Bl i X, 2021 a1 ICBI 9§52 > KT (Online) . £7RF AN pp.105-110, E275, 20214£6510H~11

.i/? E(R BEFE T, H 5 EE DI REGEENE TOKENISET Y </ \v FBOIDI . i 2 FREFHAERARIEHEIE. No.48, pp.189-192.
BZeF= (Online) . 202145521H

3. Poster Presentations / KA Z—HK

O FHZEF, SHEAES, AFER 2020FE/EAUlyssesiCk 71 VEDRKBET Y E2 D AFHMEREFFESASR (Online) . HEMEKRERF#E
& 202 7&5@305”\’6}?’6

./ZFFE?-\ B AR ) TRt D) 16 &SRR R DR E R TIFEIC DT AR MIRRER FEE AR (Online) . HAHIREREFRIZE
2027#"'55305’\/6/?6

.éﬂ%@,?tﬁ/f\ BEEF. ARER FEREGE 70210 | TOLAER “‘El CRIT BIEERIEM - 2 EICHI13 Google Earth Engine ;ZfHER). HAHMEK
BENFEEAR (Online) . HEMIKZKEFR A, 2027&5/?305’~6ﬁ

4. Magazines, Articles / }:%, 528 (XHESE)
@ ti@skaL, k& SEEICETT BRI EIEE F DERICEINF TICHARMDE L, FABMERL pp.6-7. 2021555

5. PWRI Publications / =HFI1T4n (THHERISE)
None / &ZX4ZE L

6. Other/ Z0fth
None / Z X4 Z#L

Editor's Note
LTE ST
HE&L Y ICHARM Z 2 —Z L | Firstly, | would like to express my sincere appreciation to all for reading ICHARM

B—=TEFWRE. ELEL i -
BUETEST. HRant Y0l newsletters. AlImost one and a half years have passed since COVID-19 started

2B EN A Ltas e | SPreading worldwide. Meanwhile, ICHARM is promoting activities on water-related
HE T 1 EFEMBBLE LT, | disaster risk reduction eagerly, as some of them are reported in this newsletter. We

TOML ICHARM TSR, KX | will continue to develop the activities while taking precautions and report their
ENHIHT BEOEED, Z0 . o T 2 o
N OPMEAED—1—2 L4— | Progress in the coming editions of newsletters. It will be of our great pleasure i
TENALE L, Thh5EFF | you can enjoy our newsletters and get some useful information from them.

RBZBCODEBHOHEICS o .
;5'\'_;1 Xl/g_'(v%fl\t’((l\ ICHARM Newsletter Editorial Committee
—*rtb\t,mo’ca*o‘) £Y9. 51k IKEDA Tetsuya
E BRRICTEFRVILE. TD
PHSHRAL Iaﬁﬁ% STVl
NEREBLCERVET,

A=V T X MNBERSHFLDAIE. i ICHARM /T\ LX—=TD
BRT7 4 —LH QR O—FHSTERILE
To subscribe the ICHARM Newsletter, please access the foIIowmg site or the QR cord;
http://www.icharm.pwri.go.jp/mailmag/index.html

ICHARM Newsletter Subs

e, SBROBEEZFEINGEVAPLA—IVT RLADEBICGE > TeAI
T szi?c—%ﬁ eV, TER - CRELBFELTVEY,
For those who want to unsubscribe the Newsletter, please contact us:
icharm@pwri.go.jp
We welcome your comments and suggestions.

%

VHOI uondusans 1233

<M Newsletter Subscripti
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