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Climate and water resilience and sustainable development in
transboundary river basins

With the increasing severity and frequency of water-related
disasters associated with a changing climate, improving cli-
mate and water resilience and sustainable development is no
longer merely a national challenge but an important, urgent
international issue, especially when a river basin spans multi-
ple countries. Amid the global recognition that building and
strengthening cooperation in transboundary river basins is
essential to address climate and water challenges, the 2030
Agenda has set SDG 6.5: "By 2030, implement integrated water
resources management at all levels, including through trans-
boundary cooperation as appropriate.”
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Presentation at the Cairo
Water Week/Africa Water
Week Joint Meeting (Cairo,
Egypt, October 13-17 2024)

In Africa, in particular, 63 transboundary river basins cover 7 FUKER - 77 U 7k
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about 62% of the continent’s total area and about 90% of (1, I\‘/“?h 20244
its total water resources. The latest IPCC assessment report 10/13-17F)

projects a decrease in average annual precipitation and soil

moisture in the northern and southern parts of Africa. IPCC has also disclosed projec-
tions about extremes: more heavy rainfall across the continent, and more agricultural
and ecological droughts in the northern and southern regions and fewer in the central
area. In sum, while flooding is expected to increase continentwide, there are concerns
about extreme dryness in the north and south and extreme wetness in the center. Given
these changes, there is an urgent need for coordinated efforts between drying and wet-
ting transboundary river basins and focused efforts to address water challenges among
transboundary river basins where drying and wetting areas are anticipated to co-exist.

According to the SDG target indicators, the proportion of transboundary basins with
operational agreements for water resources cooperation is low in Africa, at 19%. While
this situation needs improvement, some transboundary river basins, such as the Senegal
River basin and the Zambezi River basin, have already been sharing data and implement-
ing joint efforts. Considering that an international legal framework for the management
of transboundary rivers has also been in place, what is needed is POLITICAL WILL.

Climate and the water cycle are subject to so many factors. They are influenced by
greenhouse gas and aerosol emissions. They are also affected by various physical pro-
cesses, such as the Hadley Circulation, monsoons, the modes of variability, including the
El Niflo Southern Oscillation and the Indian Ocean Dipole Mode, and the accelerated
convection associated with global warming. Uncertainties involved in many aspects
cannot be ignored. All these considered, it is essential to strengthen natural science
approaches to enhance preparedness for challenges we may face under a changing
climate. However, other approaches are equally important to cultivate the POLITICAL
WILL urgently needed for the concerted management of transboundary rivers. They
include strengthening the climate and water resilience of individual countries; formulat-
ing integrated scientific and technological knowledge that comprehensively contributes
to sustainable development, including quality-of-life improvement and poverty eradi-
cation; and fostering facilitators who play a vital role in sharing this knowledge with
society.

October 31, 2024
KOIKE Toshio
Executive Director of ICHARM
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Executive Director received the inaugural GEWEX Lifetime Contribution Award
/INUZERE ICHARM & > 2 —E, RT3 VF—KIGR7ad = 7 + (GEWEX) & 1 W2kl
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On July 10, 2024, KOIKE Toshio, the executive direc-
| tor of ICHARM, received the inaugural GEWEX Lifetime
. Contribution Award.

| GEWEX, short for the Global Energy and Water Exchange
project, is an international collaborative initiative aiming
to scientifically understand the global water and energy
cycles and their influence over the climate and investigate
the impact of changing climates on water use and water
disasters.

GEWEX held its first conference in the UK in 1994 and
the 9th conference in Sapporo, Japan, this July. The
GEWEX Scientific Steering Group established the Lifetime
Contribution Award this year to honor individuals who
have made significant contributions to GEWEX research
and the community throughout their careers. Executive Director Koike is one of the
first two recipients, along with Dr. Jack Kaye, the associate director for research in
the Earth Science Division of NASA's Science Mission Directorate.

Executive Director KOIKE with
the trophy

Mty 2—E

(Written by TAKEGAWA Shinya)
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® Information Networking

Mr. Mori and Dr. Mohamed Rasmy from ICHARM participated in a workshop orga-
nized by the East Nile Technical Regional Office (ENTRO) on July 14-15, centered on
the Nile Cooperation Project for Climate Change Resilience (NCCR). This workshop
aimed to enhance collaboration among Nile Basin countries in managing and devel-
oping climate-resilient water resources. Attendees included representatives from
various dam-related organizations such as ICOLD, USACE, USBR, the United States
Society of Large Dams, the Canadian Dam Association, and ICOLD Switzerland,
alongside the Nile River Initiative (NRI) Secretariat, ENTRO, and the World Bank
(participating online). Representatives from NRI member countries were also pres-
ent, contributing to discussions on cooperative efforts in the region.

During the workshop, participants reviewed progress on establishing a dam safety
training center and associated training programs, led by ENTRO. ICHARM represen-
tatives highlighted their initiatives in human resource development and training for
government officials in developing countries. They also showcased advancements
in technology for optimizing dam operations through analyses of rainfall, runoff,
inundation, and reservoir inflow forecasting. The discussions emphasized potential
collaboration in meteorology, hydrology, and climate change impact analysis, par-
ticularly concerning the planned curriculum and training internships. Additionally,
there were discussions on future collaborations, including further training programs
and technical activities focused on dam safety. The workshop participants also
visited two power generation dams (GIBE3 Dam and Koysha Dam) managed by
Ethiopian Electric Power (EEP), a state-owned company.
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Workshop pamC|pants
(Source: https://nilebasin.org/content/consultation-workshop-held-dis-
cuss-strategic-partnerships-establishment-nile-basin-dam)
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GIBE3 Dam
GIBE3 X' L\

Senior Researcher Rasmy (center) visiting a dam site
with the ENTRO director (second from left), and the
ICOLD president (first from left)
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(Written by Abdul Wahid Mohamed RASMY)

On July 18, nine Sri Lankan officials visited ICHARM for part of their professional
training, accompanied by the training staff of the Japan International Cooperation
Agency (JICA) and the Japan Weather Association. Among them, four were from the
Meteorological Department, and one each from the Disaster Management Centre,
the Irrigation Department, the National Building Research Organisation, and the
Land Development Corporation. Senior Researcher USHIYAMA Tomoki lectured
about ICHARM's efforts related to Sri Lanka, and two students from Sri Lanka,
Jayasekara Sachintha and Sanjeewa lllangasingha, who are currently enrolled in
ICHARM's doctoral program, also gave presentations.

This opportunity took place within the framework of the Project for Strengthening
the Capacity for Weather Observation and Prediction and Warning through the Use
of Weather Radar in Sri Lanka, a technical cooperation project organized by JICA
for the Meteorological Department of Sri Lanka. The project aims to prepare local
experts to conduct precipitation estimation using a C-band dual polarization weath-
er radar, which will be installed in two years. It also aims to increase their capability
of planning and implementing practical river flood control measures around the
Colombo area. Ushiyama spoke about ICHARM Ied prOJects conducted for Sri
Lanka in the framework of the
International Flood Initiative (IFl).
His talk included the background
and development of a real-time
precipitation flood monitoring
and forecasting system, analyses
of flood disaster cases, and capac-
ity-building activities. He also
mentioned that many Sri Lankan
students have graduated from

ICHARM's graduate program and

Group photo
EAGH
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told the visitors that those graduates are actively engaging in various projects, such
as IFl's platform project, and participating in international conferences, such as the
Asia Oceania Group on Earth Observation (AOGEQ). After that, Jayasekara presented
her ongoing work on the relationship between heavy rainfall disasters and cyclones
in Sri Lanka, and Sanjeewa explained his doctoral research about a holistic analysis
system to support water resource policy decisions under climate change.

ICHARM hopes that these presentations will help empower Sri Lankan officials to
plan and implement effective disaster management measures.

(Written by USHIYAMA Tomoki)

A group of 14 students from the Department of Hydraulic Engineering of Tsinghua
University, China, led by Associate Professor Yifei CUI, visited ICHARM on July 29.
The visit was part of their international study trip to learn more about floods and
geohazards in Japan. ICHARM welcomed them by providing lectures with Q&A ses-
sions, as well as a research facility tour.

Before the lectures, Associate Professor Cui briefly spoke about his research on
geohazard mitigation and early warning systems. The series of lectures started with
an ICHARM researcher providing an overview of various activities at ICHARM, fol-
lowed by others covering a wide range of topics, including “Prediction models of
water-related disaster risks: progress, challenges, and future direction,” “Prediction
of water, sediment, and driftwood runoff during extreme events using the Rainfall-
Sediment-Runoff (RSR) model,” and “Development of CLVDAS-based drought
monitoring system.” At each Q&A session, Chinese students asked many questions.
The interaction was particularly active after the presentation on hazard prediction
using the RSR model, which indicated their high interest in floods and geohazards.
Then, the students took a facility tour of the Earth Structure Laboratory and listened
to laboratory staff explaining their experiments and equipment.

ICHARM will continue to contribute to society by providing information on our
efforts to reduce water-related disaster risks to a wide range of people in Japan and
abroad whenever the opportunity arises.

Lecture by an ICHARM researcher
ICHARM fff98451C & %%

s ) —

Q&A session
HREILE

The facility tour
JitiRR R 5

(Written by TAKEGAWA Shinya)

Group photo of participants
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A total of 13 management and engineering officials, accompanied by their Japanese
counterparts, visited ICHARM on August 27. Six were from Rwanda (two each from
the Ministry in Charge of Emergency Management, the Rwanda Meteorology
Agency, and the Rwanda Space Agency), and seven were from Paraguay (six from the
Space Agency and one from the Creation of the National Service for Plant and Seed
Quality and Health). This visit was part of their training on satellite data utilization
under the Human Resource Development in the Space Sector project conducted
by JICA for both countries. Research Specialist TAMAKAWA Katsunori and Senior
Researcher USHIYAMA Tomoki gave lectures on flood forecasting and early warning
systems using satellite data (GSMaP).

Tamakawa started his lectures by briefly explaining ICHARM and the Data
Integration and Analysis System (DIAS), and then spoke about a UNESCO-led proj-
ect, “the Platform for Water-related Disaster Reduction in the Context of Climate
Change in West Africa (WADIRE-Africa),” in which ICHARM developed the Flood
Early Warning System (FEWS) for the Niger and Volta River basins and implemented
an e-learning system for local staff involved in this effort. Ushiyama explained two
projects in which ICHARM has been involved. One was about the implementation of
a real-time flood monitoring and forecasting system in Sri Lanka, which is currently
in process within the framework of the International Flood Initiative (IFl), and the
other was about the implementation of a real-time flood monitoring system and
the projection of inundation areas in a future climate in the Philippines, conducted
under IFl and the “Project for Development of a Hybrid Water-Related Disaster Risk
Assessment Technology for Sustainable Local Economic Development Policy under
Climate Change in the Philippines (HyDEPP-SATREPS).” The participants were highly
interested in these projects and asked many questions, for example, about the types
of hydrological models, the temporal and spatial resolutions of the models, and the
use and availability of the project outcomes.

ICHARM hopes that the lectures will help the officials and engineers improve flood
monitoring and forecasting in Rwanda and Paraguay.

Rwandan and Paraguayan visitors with ICHARM researchers (center, in a white shirt)
VIV RE, 8T 7T A EHE L & ICHARM W28 (hik, vy v V5D

(Written by TAMAKAWA Katsunori and USHIYAMA Tomoki)
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“Creating Earth Intelligence with the

The 16th Asia Oceania GEO (AOGEO) Symposium was held in Tokyo, Japan, from
September 3 to 5, 2024, under the theme of “Creating Earth Intelligence with the
Asia Oceania Society.” The Asian Water Cycle Initiative (AWCI) session was held on
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September 4 as one of the Task Groups and attended by 62 participants consist-
ing of 38 online and 24 on-site, including Executive Director KOIKE Toshio, Senior
Researcher MIYAMOTO Mamoru, and Researcher TAKEGAWA Shinya from ICHARM.
The AWClI session has also been used as a meeting opportunity for key stakeholders
from the countries participating in the “Platform on Water Resilience and Disasters”
to share and discuss the progress of their efforts and future activity plans. The plat-
form activities are initiatives for water-related disaster resilience promoted by the
International Flood Initiative (IFl), whose secretariat is ICHARM.

The AWCI session began with a special speech by Professor Sameh Ahmed Kantoush
of the Disaster Prevention Research Institute, Kyoto University, followed by country
reports from the Philippines, Sri Lanka, Thailand, Indonesia, and Pakistan. Through
these presentations, the participants shared each country’s efforts in data integra-
tion, water-related disaster risk assessment, capacity development and Facilitator
fostering, and governance building. Afterward, Professor KAWASAKI Akiyuki of the
University of Tokyo's Institute for Future Initiatives gave a special lecture on water
and poverty. In the afternoon, thematic presentations on the water-food-energy
nexus were given by the Ministry of Natural Resources and Environment of Vietnam,
the Mahaweli Authority of Sri Lanka, the National Water Resources Department of
Thailand, and ICHARM, each introducing their interdisciplinary challenges and ini-
tiatives. After these presentations, the participants joined to discuss the outcomes
of the session. The discussion results were compiled with input from information
science by Associate Professor YASUKAWA Masaki of the Global Environmental Data
Commons, the University of Tokyo, and a session summary by Executive Director
Koike for drafting the statement of the 16th AOGEO Symposium. The adopted state-
ment is available on the AOGEO Symposium website (https://www.aogeol6th.com/).

Onsite participants in the AWCI Session
AWCI & v ¥ 3 v OBIMS NG

(Written by MIYAMOTO Mamoru)

Four people from the Malaysia-Japan International Institute of Technology (MJIIT)
visited ICHARM on September 17, 2024. ICHARM welcomed them by providing
lectures with Q&A sessions. MJIIT is an academic institution in Malaysia that pro-
vides Japanese-style engineering education. It was established by the Malaysian
government in May 2010 based on an agreement between the leaders of Japan and
Malaysia, and its main purpose is to promote human exchange and human resource
development between Japan and Malaysia.

Information Networking

Asia Oceania Society” & W25 7—<
DEHEERFRICPVTHEEINAEL
feo ZOENDRRELTIA4H
ICREINIEAWC Y 3 i
&, IR 24 B A >S4 38 BDH
K62anBsmlE Lz, AWC vy
3 VI ICHARM A EHEBF %= # &
BEBHKA =TT+ 7 (F) B
T D [KDLIY) IV REKRE
I3 72v b T7+—L] DEE
BHRENEX Y TNE TOERY HH
DEHPLSEROENEELSE - &
WY AL LTEHERINTOE
3—0
REAZKALERRBIIRD Y A
T—=AYy RAV DY 2 EDE
AMAE—F THAET Nz AWC v
vavid. 740 ATV
He BZA AV RERIYT INFAAE
UhBEDAY M) —LR—+ES
. BEDT—2HEEPKKE) X
TR, BERAOBEEBSLUTT 72U
T—R2—BH. H/N\F > IAFERICE
THIMVMEIEHBELE LT, ZD
% FREEELTKEERICE
TEHERRDNERAFERREY 3>
Mzt > 2 —0)IIGRINHEFEDL S
ThnF Ll FICE K—8
B—ITXIF—ICBTBZT—<5
TLErT—=YarvhiTbhbh, Xk
TLOXAERREE. AUZVH
DIINT TRt 214 DERKE
BB, ICHARM i 5 ZNZ N EiE
WY ERRE & B W M OEN TN E
Lo INSDHKRZBEA. RF
BRZZRT HREN YV a v
BICHITON, RRAEMIKIRE
TR OV XD M HEBIRIC
KBBERREDSDA Ty &N
MR Z2—ROYT ) —EH(C
#F16[E AOGEO ¥ Vi RIY T LD R
TAMAY EPNDREELNFEHEN
F Lo BIRENEEATA M XAV B
& AOGEO ¥V RIT LD = T
AP TCTEWELTELNTEET
(https://www.aogeol16th.com/) .

RL—Y7BARAEBIRNR
(MIIT) 4% 9B I17H IC
ICHARM %35R3 L. BEND S DESE
ERITTCERRBETVE LR, <
L—> 7 BREBRIRRE. <L—
TICBWTHAR DI ZRHEE R
FORMEETHY. B-<L—¥
TERBEOEEAEEZ. 2010E5
BIC< L— 7BAFIC K YRR AR

7 ICHARM Newsletter Volume 19 No. 3 + October 2024


https://www.aogeo16th.com/
https://www.aogeo16th.com/

Information Networking

EEnNE L, BREL—VT7 &
DETDOANZRIBEL AMBRE
FEENELTVET,

%% Tl ICHARM O EE N
IZHWNT. 7T TIVERFL
RRI KX E 7 )b, RAEH KBRS X
TLICEAT AMEEBNMLE LT
BRI TR, KRR TALSNS
ETIVRYRATLDAHZXLITE
THREBHZHEINE L

BARY IR L— 7 DT
BEIC ICHARM O EEI > TH5 S
Bty E L, 8D
KOEEYMEHFZELC T, ICHARM
DEEBPRAREHFRICREE LTV
FETY,

The lectures began with an overview of ICHARM, followed by a series of studies on
ensemble rainfall prediction, RRI hydrological modeling, and a virtual flood experi-
ence system. During the Q&A session, the visitors asked many questions about the
models and system mechanisms used in each study.

This event provided a good opportunity to introduce ICHARM's technologies to an
academic institution in Malaysia. We will continue to promote ICHARM's activities
and achievements to the world through such efforts.

= d = o

Malaysian visitors with the ICHARM deputy director (right)
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Lecture by an ICHARM researcher
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(Written by TAKEGAWA Shinya)
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The workshop on “Capacity Building/Knowledge Sharing in DRR,” led by the Working
Group on Disaster Risk Reduction of the Typhoon Committee (TC), was held for the
first time at ICHARM on September 24, 2024. There are four working groups within
the Typhoon Committee: the Working Group on Meteorology (WGM), the Working
Group on Hydrology (WGH), the Working Group on Disaster Risk Reduction
(WGDRR), and the Training and Research Coordination Group (TRCG). The workshop
was attended by 14 participants, consisting of one from the Typhoon Committee
Secretariat (TCS), six from the National Disaster Management Institute (NDMI) of
the Republic of Korea, two from Macao, one from Vietnam, two from the National
Research Institute for Earth Science and Disaster Resilience (NIED), and two from
ICHARM, Senior Researcher MIYAMOTO Mamoru, who presently serves as the WGH
chair and Researcher TAKEGAWA Shinya. The workshop was part of a cross-sectoral
project aimed at sharing information and experiences on policies, technologies, and
research results related to DRR and strengthening cooperation among the partici-
pants to maximize the outcomes of TC's activities efficiently and effectively.

During the workshop, a wide range of initiatives and achievements related to DRR
were presented and discussed, as well as ideas for cooperation, such as the col-
laboration of WGH and WGDRR to host a session at an international conference.
ICHARM recognizes TC as one of the most important international frameworks for
the risk reduction of water-related disasters and will continuously contribute to
strengthening interregional cooperation to achieve the committee’s goals.

The workshop
U=y a3y TOmRR

Group photo
EAEH

(Written by TAKEGAWA Shinya)
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Introduction of ICHARM research projects / BAZ#B 7T

ICHARM sets three principal areas of activity: research, capacity building, and information
network. 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) Data collection, storage, sharing, and statistics on water related disasters

(2) Risk assessment on water related disasters

(3) Monitoring and prediction of changes in water related disaster risk

(4) Proposal, evaluation and application of policy ideas for water related disaster risk
reduction

(5) Support in constructing the applicability of water-related disaster management

In this issue, Researcher TAKEGAWA Shinya reports on a study on river channel management
indicators to help evaluate the progression of channel bipolarization.

In recent years, the development of sandbars and the progression of forestation in
many rivers across Japan has caused the bipolarization of river channels (Figure 1),
in which the riverbed on the opposite bank of the stabilized sandbars continuous-
ly erodes. As bipolarization progresses, river maintenance and management costs
increase due to tree felling and large-scale soil excavations to lower sandbars. However,
effective approaches to controlling this phenomenon have not been developed.
Existing bipolarization indices are not designed to take into account factors consid-
ered important for predicting bipolarization, such as annual changes in river stage,
bar development over time, and sediment disturbance intensity, halting the analysis
of factors that cause bipolarization.

. (D Natural impact (@ Human Impact

In addltlon, there are no manage' Change in flow regime (decrease Construction of dams and
ment indicators that can be Used in disturbance) other structures upstrea
to propose river cross-sections F--- .:.::_‘__ ----- @) Decrease in sediment

. . (2 Vegetation is supply
for effective channel excavation to | iaeteis mdhﬂ, -
prevent the phenomenon. Given fineerined @Forestation, | ., LRl

. . . " -
these challenges, it is difficult to say  trapped developmentof [\ 1
H H H Deepest riverbed _ _ | w1l _ .

that excavation is being conducted o NG T mage Nerbipoariaton

efficiently in consideration of cost
reduction in terms of the scale and
number of excavations.

Figure1. Diagram of river channel cross section and bipolarization
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In this study, we aimed to propose indicators to assess the status of bipolarization.
Focusing on the sandbar flooding rate, we analyzed its relationship with the pro-
gression of bipolarization based on actual data and examined indicators and their
thresholds for roughly evaluating the development of bipolarization. The target river
was segment 1 of the Kiso River (41-56k, Figure 2), where bipolarization has been in
progress since 1992 and where bridge pier damage occurred due to small or medium
scale flooding. We calculated the sandbar flooding rate for each cross-section based
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on the periodic cross-sectional survey results and hourly river level data, and identi-
fied its relationship with the longitudinal difference (T-Tu) of sandbar flooding time,
as shown in Figure 3. Figure 4 illustrates the relationship between the sandbar flood-
ing rate and the longitudinal difference of sandbar flooding time. Compared with the
sandbar flooding rate in 1963, which is generally high (Figure 4(a)), the rate in 2015 is
mostly plotted in the range of 20% or lower, with the T-Tu value quite small when the
rate is in the range of 10% or less (Figure 4(b)). Such low figures generally mean that
the flow is concentrated in the current flow path which likely cause the riverbed to
erode further. These results, in comparison with the actual situation of bipolarization
confirmed from the cross-sectional survey results (Figure 2), indicate that the riverbed
was high from 1963 to 1987, the channel was not stable, and riverbank reformation
was underway. They also suggest that the riverbed gradually lowered after 1992,
allowing bipolarization to advance from then on. These analyses show that the sand-
bar flooding rate can roughly explain the progression of bipolarization in the Kiso
River. Figure 4(c) shows the results when the sandbar is lowered to the normal water
level based on the 2015 river channel. This adjustment is expected to increase the
overall rate of sandbar flooding and thus stabilize the river channel, consequently
controlling bipolarization.

Our study shows that the sandbar flooding rate can be a useful indicator for roughly
estimating the progression of bipolarization in rivers. By determining the sandbar
flooding rate at the time when the river channel starts shifting to bipolarization for
each river, we can use it as the threshold to excavate sandbars. Such criteria could
potentially help prevent extreme redeposition and control the progression of bipo-
larization to some degree. In addition, our proposed approach can be a valuable
addition to the guidelines for river channel planning, enhancing the efficiency of
bipolarization assessment.

References;

River design methods from the perspective of sustainability, YEARBOOK OF NILIM
(APRIL 2021 ~ MARCH 2022), pp.42-43
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Figure2. Aerial photographs of the Kiso River Segment 1 section (41k-56k) and the change in cross-sec-
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An ICHARM research team of Senior Researcher USHIYAMA Tomoki, Senior
Researcher NAITO Kensuke, Researcher YAMASHITA Daiki, and Research Specialist
TAMAKAWA Katsunori visited Argentina to attend a Joint Coordination Committee
(JCC) meeting, research meetings, workshops and field surveys held over 12 days
from July 29 to August 9, 2024. These events were planned under a research proj-
ect focusing on Argentina, which is part of the Science and Technology Research
Partnership for Sustainable Development (SATREPS). This five-year project, starting
in 2022, aims to mitigate the impact of flood inundation disasters in two Argentine
cities, Buenos Aires and Cordoba, by developing numerical weather prediction
systems with local data assimilation and improving weather observation systems,
hydrological forecasting systems, and alert information dissemination systems.
ICHARM is tasked to develop hydrological forecasting systems. During this trip, the
team investigated rivers and sewerage systems in these cities, where the country
plans to implement flood control measures, and collected information necessary for
building a rainfall-runoff inundation model, such as river cross-sections. They also
checked the status of improvements to observation facilities at different locations.

On July 30, the research team inspected the new water level gauge installed in the
Sant Domingo River basin in Buenos Aires. The team observed backflow from the
Rio de la Plata River around the downstream end of the Sant Domingo River and
found that this phenomenon affects the discharge from the pump station. Since
conventional rainfall-runoff inundation models are not designed to consider this
kind of tidal effects, the team plans to improve them based on the latest observed
water level data. They also confirmed that, despite the backflow, the pumps at the
station are powerful enough to quickly drain floodwaters during inland flooding,
playing an important role in reducing flood damage in urban areas. After the pump
station, the group visited the flood control pond at the upstream end and checked
the water level gauges installed there. Capturing water level changes in the upper
reaches will improve the accuracy of flood forecasting models and allow for a more
accurate understanding of hydrological dynamics throughout the basin. This infor-
mation is significantly valuable for future simulations.

Researchers at work during the visit to the Sant
Domingo River Basin
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The team members participated in a research meeting held from July 29 to August
1. Local researchers reported progress in each area of the project, and the partici-
pants actively discussed ideas to improve the accuracy of the hydrological models
designed for urban areas. The meeting was fruitful for further improvements in
future simulations.

During this trip, the ICHARM members gave presentations at different occasions. At
the Infrastructure and Public Services Ministry of the State of Cérdoba, Ushiyama
provided an overview of dam operations in Japan, and Tamakawa presented a case
study on the optimal operation of hydroelectric dams in the upper Oi River basin in
Japan using ensemble inflow forecasts. Naito lectured about the importance of H-Q
curves in river runoff calculations at the University of Cordoba. All four members
conducted a short course on hydrology together for students at the University of
Buenos Aires. The presentations at the ministry of the State of Cérdoba were par-
ticularly well-received for providing practical information to develop reliable dam
operation regulations, which are not yet established in the State of Cordoba.

(Written by YAMASHITA Daiki)
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ICHARM was invited to give a series of online lectures at the Davao Online Synthesis
System Training Workshop, held on August 30, 2024, in Davao City, the Philippines.
The workshop was attended by 36 participants from government agencies, aca-
demic institutions, and other key stakeholders. It was part of the continuous
efforts that ICHARM and counterpart members in Davao City have been making
to enhance resilience and sustainability in the region through fostering facilitators
using the Online Synthesis System for Sustainability and Resilience (OSS-SR). This
time, most of the lectures were provided by facilitators who had completed the
training that ICHARM previously organized. From ICHARM, Executive Director KOIKE
Toshio made opening remarks and delivered a lecture titled "Global Perspectives on
Climate Change.” Later in the workshop, Senior Researchers MIYAMOTO Mamoru
and NAITO Kensuke gave lectures on flood monitoring using OSS-SR and how to
create flood hazard maps using QGIS, respectively. At the end of the event, the
OSS-SR implementation plan was developed based on comments from attendees,
addressing specific targets to achieve and the importance of its integration into
existing local development plans, along with three other key components. ICHARM
will continue contributing to enhancing the disaster resilience of the region by sup-
porting the OSS-SR development and implementation.

Group photo of the lecturers
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Group photo with participants
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(Written by NAITO Kensuke)
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Thesis summaries and comments from graduating doctoral students
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ICHARM started a doctoral program, “Disaster Management Program,” in 2010 in SRR ASEEAS (GRIPS) &
collaboration with GRIPS to produce experts who are capable of developing policies on | it (7. KEEK=EY X<
water-related disaster risk management and taking the leadership in implementing them. | XX > FDBEEIIRE. FD

By September 2024, 20 students graduated from this program. KITITBWVWT) 4 -y T&
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In this section, three students, who just graduated from the program this September, fﬁ;%iig%g;gggﬁg

briefly present their thesis research, along with some reflections on their three years | 5, | 2L 09, 2024
at ICHARM. FIRF TIT206DFEENMET
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STUDY ON FLOOD HAZARDS WITH SEDIMENT TRANSPORTATION AND
ASSOCIATED DAMAGE ASSESSMENT IN THE FLOODPLAIN OF WEST RAPTI
RIVER, NEPAL

Narayan Prasad Subedi, Ph.D. in Disaster Management
ANY FI5¥ry TISYR L @A

In the West Rapti River, the 2014 flood particularly worsened damage to agricultural and community areas. Nepal
has initiated the Sikta Irrigation Project, a national pride project on the West Rapti River, aiming to provide irrigation,
boost agricultural production, and protect lives and property in the study area (see Fig. 1). It is vital to develop
countermeasures to protect people and property in the floodplain from hazards like flood inundation and sediment
erosion and deposition. This study evaluated flood and sediment inundation phenomena in the floodplain of the
channel reach dominated by suspended sediment and discussed the damage to houses, communities, and agricul-
tural areas associated with flood and sediment inundation based on field surveys, numerical simulations, and their
results. The field surveys investigated the land use, geography, topography, hydrology, and hydraulics of the study
area to validate the simulation model and assess flood damage from the 2014 flood.

Flood and sediment inundation processes were described 4
using a momentum conservation equation for depth-aver-

aged flow and mass conservation equations for suspended ..
and bed sediment in the floodplain. A key challenge remains
in accurately evaluating the erosion rate at the boundary
between flow and ground surface. However, introducing a
sediment saturation ratio into the bed load layer allowed for
a better evaluation of erosion rates and channel changes due
to sediment erosion and deposition. This ratio contributed to
a significant advancement in sediment hydraulics research. In
numerical simulations of flood and sediment inundation pro-

West Rapti River Basin
(Area =6700 km2)
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cesses, it is extremely important to determine the upstream Study Area

boundary conditions for flood flow and sediment supply. e | (Araa=530Zan?) —_— |

Generally, itis considered appropriate to set flood hydrographs e
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upstream boundary conditions. In rivers with limited flood
data, preparing a hydrograph can be challenging. In such _ , ‘

. . . . . Fig. 1 Topographic map showing the location and channel networks of
cases, StUdymg flood and sediment inundation using constant the West Rapti River basin and its floodplain (Purple Polygon). The blue
flood flow discharge and sediment supply conditions s often firgle ndcats uaur oo ster, e o7 e wour
done, and it can be useful for flood management. Thus, a and India.
similarity principle was introduced to translate results from
constant flow conditions to those from flood hydrographs while equating sediment volumes in both scenarios. This
principle was validated through numerical simulations of the 2014 flood and for constant flow discharges (Qp, 2/3Qp,
and 1/2Qp, where Qp is the peak discharge). This approach is highly valuable for studying flood countermeasures in
rivers with scarce data and contributes significantly to both scientific research and practical disaster management. In
addition, computed results, such as inundation depths, sediment erosion depths, and sediment deposition depths
for the 2014 flood event, were validated using field survey data (see Figs. 2 and 3). Based on these field surveys of
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houses and agricultural areas (see Fig. 4), along with observed
recovery times in these agricultural areas, an annual crop pro-
duction ratio was proposed. This ratio, developed based on the
relationship between deposition depth and recovery time, plays
a fundamental role in formulating a damage function (see Fig.
5). This approach provides a robust framework for assessing

and predicting agricultural damage in flood-prone areas.
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Traditionally, flood damage research has focused on crop loss, but the damage to agricultural land caused by sedi-
ment erosion and deposition is more severe. It leads to reduced productivity or the loss of farmland itself, which is
more critical than just crop damage. Key factors for assessing damage from flood hazards with sediment transport
were identified based on damage functions developed from the 2014 flood. The field surveys revealed that parts of
farmland and community areas were lost to erosion, with recovery taking years due to sediment deposition; some
areas remained unrecovered even after six years. This study emphasizes the importance of incorporating sediment
erosion and deposition and channel changes in flood damage assessments, which have traditionally focused on
floodwaters alone. In response, a new method was proposed to evaluate sediment erosion and deposition, partic-
ularly with large amounts of suspended sediment, and to assess the damage to agricultural land, communities, and
houses for floods with return periods ranging from 10 to 200 years.

During my time at ICHARM, | had a lot of experience and learned many valuable things. | would like to extend
my sincere gratitude to my esteemed supervisor, Prof. Shinji Egashira, for his invaluable guidance, unwavering
support, and profound mentorship throughout this research endeavor. In addition, | am deeply grateful to my
sub-supervisors, Prof. Atsuhiro Yorozuya and Prof. Miho Ohara, as well as Prof. Toshio Koike and Prof. Takeyoshi
Chibana, for their invaluable guidance. In addition, | am deeply grateful to all the researchers, administrative
staff, and friends at ICHARM, who supported me in achieving my goals. It has been an honor and a privilege to
be the first individual from Nepal to successfully complete a PhD in disaster management through GRIPS and

ICHARM.
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DEVELOPING AN INTEGRATED APPROACH FOR OPTIMIZING THE CLIMATE
CHANGE IMPACT ON WATER AND AGRICULTURE NEXUS IN THE PHILIPPINES:
THE CASE OF PASIG-MARIKINA RIVER AND LAGUNA LAKE BASIN

Ballaran Vicente Jr. De Guzman, Ph.D. in Disaster Management
NTGSY Ceyr Va7 7 JAXY i B

Climate change is increasingly recognized as a critical factor
affecting water resources and agricultural productivity
globally. In the Philippines, a nation highly vulnerable to
climatic shifts due to its geographical location, the impacts
are particularly pronounced. The Pasig-Marikina River and
Laguna Lake Basin (Figure 1), a vital area for both water
supply and agriculture, faces significant challenges as a
result of changing climate patterns. The interconnect-
edness of water resources and agriculture necessitates a
comprehensive approach to manage and mitigate these
impacts effectively. This study aims to develop an integrat-
ed approach to optimize the impact of climate change on
the water and agriculture nexus under projected climate

change scenarios in the Pasig-Marikina River and Laguna ] - / i
Lake Basin by employing high-resolution climate models, - R R PS5 | © RainfallStation

hydrological simulations, and agricultural simulations and 120" 121"6E  121M8E 1217308
productivity assessments. Figure 1: Pasig-Marikina River and Laguna Lake Basin

The dynamically downscaled and bias-corrected MRI-AGCM 3.2S super high-resolution Global Climate Model (GCM)
was utilized and input-forced into the Water and Energy Budget-based Rainfall-Runoff-Inundation (WEB-RRI) hydro-
logical model. GCM simulations were performed for both past (1979-2003) and future (2075-2099) climate RCP 8.5
scenarios (severe or business-as-usual scenarios) to analyze the projected shifts in discharge and lake levels within
the basin (Figure 2). The results indicate an impending climate shift characterized by several key findings, including an
increase in maximum daily discharge, earlier attainment of maximum mean monthly discharge by a month, significant
rises in mean monthly discharge in four specific months, and elevated maximum daily lake levels. Additionally, the
results point out nearly-tripled flood frequency, prolonged maximum inundation duration, and substantial increases
in both maximum flood extent and depth (Figure 3), all of which particularly affect low-lying areas within the basin,
especially the rice fields.
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121°6°E 121°18°E FuTuRe - PasT  In linking these generated past and future climate scenarios to agri-
: ‘ e cultural production, the calibrated Crop Growth Simulation Model
Y (SIMRIW) was coupled with the WEB-RRI model. The results show that
g i rice production will be significantly affected, with a potential decline
¥ To2ios in yields, if no countermeasures are implemented, such as changing
04-05 the planting dates in order to obtain harvest before floods occur
06-07 or improve the yield by reducing water stress during dry periods.
z 0.8 - 0.9 Moreover, the use of open-source satellite data and UAV image data
& =10-18 has proven beneficial in improving the estimation of rice crop damage
:;;3:2;‘; from flooding events, thereby enhancing the agricultural monitoring

Sae. system.
z . : - :g::ilfi(:;ozn‘:l‘e The impact of climate change on the water and agriculture nexus can
T 216 121°18°E :s;s;f,ﬁa be optimized by integrating these different models (Global Climate
Figure 3: Difference in flood depth between Model, WEB-RRI Model, and SIMRIW Model) and the results of sat-
future and past climate scenario. ellite data for crop monitoring. The Pasig-Marikina River and Laguna

Lake Basin will benefit from policy suggestions, such as building river control structures, using pump stations, adopt-
ing adaptive cropping strategies and comprehensive climate policies, and providing training programs for capacity
building. This holds crucial implications for policymakers, water resources managers, stakeholders, and researchers
in developing climate-resilient strategies amidst evolving hydrological conditions.

My planned three-year stay at ICHARM for the PhD Disaster Management program was shortened to two and a
half years, as my first six months were conducted online due to strict Covid restrictions resulting from the final
remnants of the pandemic. Despite this setback, | was fortunate to complete my degree, thanks to the excellent
guidance and supervision of my advisors: Professor Miho Ohara, Professor Mohamed Rasmy, and Professor
Kenzo Hiroki. | will be forever indebted to them, as well as to all the researchers, staff, and fellow students at
ICHARM, led by the executive director, Professor Toshio Koike.

A HOLISTIC ANALYSIS SYSTEM TO SUPPORT WATER RESOURCE POLICY
DECISIONS UNDER CLIMATE CHANGE

lllangasingha Sanjeewa Punsiri Bandara, Ph.D. in Disaster Management
ASVHIUA BrI=T Ty NUET L K

Lack of effective governance and policy-making in climate change adaptation, deficiencies in the application of sci-
ence and technology to disaster risk reduction (DRR), and economic and financial considerations provide substantial
obstacles to tackling climate change in numerous nations. Comprehensive global agendas have been formulated to
address these issues, with the goal of improving disaster resilience and building a sustainable society by using state-
of-the-art scientific knowledge. By integrating these global priorities, this research proposes a holistic framework
that enhances disaster resilience while promoting sustainability.

A novel approach (Figure 1) is introduced to quantify the uncertainty of General Circulation Models (GCMs) when
applied at local and regional scales. To address uncertainties related to models, climate zones, and temporal changes
in decision-making, five key principles were introduced: 1) The climate models used for decision-making should accu-
rately represent the current regional climate; 2) Implementation of downscaling and bias correction for local-scale
GCMs; 3) Identification of climatic sensitivity in models; 4) Understanding discrepancies among model outcomes;
and 5) Ensuring models can address diverse environments for the utilization of GCMs at the regional or local scale.

Global climate
models output

Future climate Detailed climate
variability Likelihood c}!aug_e

. 5 analysis projection

(2025-2100) -« ; Matrix

Consensus
building and
decision-making

Figure 1. Framework for climate models employed in decision-making

Additionally, the research presents a seamless method for assessing climate change impacts on water availability
and agricultural resilience through integrated hydrometeorological indices based on five novel guiding principles.
New methodologies for quantifying uncertainty and assessing paddy drought damage are introduced, particularly in

ICHARM Newsletter Volume 19 No. 3 * October 2024 16



Research

areas where prior data on drought risk management is scarce. The study also recommends leveraging existing water
storage infrastructure for inter-basin water sharing to mitigate the effects of climate change on floods and droughts.
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Figure 2. Future seasonal and annual
precipitation likelihood trends

The applicability of these approaches was tested in diverse regions of Sri Lanka (Figure 2). A meteorological assess-
ment using reliable GCMs identified climate change signals to inform decision-making (Figure 3). The GCM outputs
were used to project river flows in eight basins with the Water Energy Budget-Rainfall-Runoff model (WEB-RRI),
which showed acceptable performance based on the Nash-Sutcliffe Efficiency (NSE) coefficient. Based on WEB-RRI
outputs, short- and long-term climate risks—such as floods, hydrological droughts, and agricultural droughts—were
identified for each basin. Projected impacts include flood and drought damage to paddy fields, human settlements,
and permanent infrastructure.

The analysis found that northern basins face increasing water stress during some seasons, alongside growing flood
damage risks throughout the 21st century. Water coverage for northern demand sites, without inter-basin con-
nections, was assessed using the coupled WEB-RRI and Water Evaluation and Planning (WEAP) model. The results
indicated that without diversions, these basins would face frequent drought conditions. However, when evaluating
the current diversion system under future flow projections, it was found to be sustainable. Additionally, the expansion
of the system proved to add further economic benefits, demonstrating that water-sharing systems enhance societal
resilience even under climate change scenarios.

This approach provides valuable data for local and regional decision-making, offering a seamless framework to
assess climate change impacts on water and agriculture resilience using GCM outputs. The integration of hydro-
meteorological indices, new drought damage evaluation tools, and inter-basin water-sharing strategies improves
resilience to risks and damages. This developed approach is globally adaptable to diverse climatic and socio-eco-
nomic contexts, including countries like India and Pakistan. It provides a comprehensive framework for assessing
climate change impacts on water and agriculture, enhances drought resilience, and optimizes resource management
through inter-basin water sharing.

During my three years at ICHARM, | had warm support from lecturers, researchers, staff, and friends, all of whom
played a significant role in helping me reach my goals. | am extremely grateful to my supervisor, Prof. Toshio
Koike Sensei, for his invaluable guidance despite his busy schedule, and to my co-supervisors, Prof. Mohamed
Rasmy Sensei and Prof. Kenzo Hiroki Sensei, for their unwavering guidance. From the moment | arrived, ICHARM
provided a nurturing environment, with highly skilled academic staff, state-of-the-art facilities, and practical
experiences across Japan. The community-oriented atmosphere made me feel at home, and events like ICHARM
Day and the cherry blossom festivals enriched my cultural experience. The consistent support, mentorship, and
conversations from professors, staff, and international students ensured both my academic progress and per-
sonal well-being. ICHARM's "Sontoku" statue deeply moved me, symbolizing kindness, mutual support, and
humanity—values that have shaped my journey here. To me, ICHARM embodies the spirit of our Sensei, Prof.
Koike, whose wisdom and leadership have profoundly influenced my growth. His guidance will stay with me
always. Through Sensei's remarks at the Sakura festivals, | learnt to understand the deeper meaning of the
cherry blossoms, symbolizing cooperation, unity, and the fleeting beauty of life—a powerful reminder to live
fully in the present moment. These three years, every day has been a new adventure, and I've cherished every
moment here. | have truly fallen in love with the dynamic environment at ICHARM and PWRI.
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August 26: IISEE/ICHARM Collaborative Research Presentation

The International Institute of Seismology and Earthquake Engineering (IISEE) and
ICHARM held the fourth Collaborative Research Presentation for master's students
at the Public Works Research Institute (PWRI). ICHARM and IISEE, in collaboration
with JICA and GRIPS, provide master's degree programs in disaster prevention for
government officials from developing countries. The two institutes selected three
students each for this occasion. ICHARM selected Tanjung Luthfi Azizah (Indonesia),
Markandu Mauran (Sri Lanka), and El Hamri Fatima Ezzahra (Morocco). Professors
from GRIPS also joined this event. It was a good opportunity for the students to
hear presentations in different research fields.

In his closing remarks, Executive
Director KOIKE Toshio told the audience
the significance of this joint presen-
tation, emphasizing: 1) commonality
(Earthquakes and water disasters are
different phenomena, but there are
commonalities that people should
learn from each other, such as disas-
ter response.), 2) diversity, and 3) the §
importance of fellowship.

Students of IISEE and ICHARM listening to a presentation
JE272 M < ICHARM & [®BEHIGE 124+t > X — D22k

(Written by FUIIKANE Masakazu)

August 27: Life Safety Learning Center, Tokyo Fire Department

Master's students currently enrolled in ICHARM's graduate program took a joint
study trip to several destinations in the Kanto area on August 27 and 28 with the
students of the International Institute of Seismology and Earthquake Engineering
(IISEE), housed in the Building Research Institute.

On the first day of the trip, the students
from both institutes visited the Life
Safety Learning Center of the Tokyo Fire
Department. They were divided into
two groups and went through several
exhibition sections featuring rainstorms,
smoke from fires, urban floods, and
earthquakes. In the rainstorm section,
they experienced intense rains and
winds like those caused by a typhoon. In
the fire smoke section, they learned how
to escape from smoke in case of a fire. In the urban flood section, they learned how
difficult it would be to open doors under heavy water pressure in case of flooding.
In the earthquake section, they experienced an earthquake with the highest intensi-
ty of 7 on the Japanese seismic scale. In each section, the students listened intently
to the instructors and learned a lot about disaster prevention. These interactive
exhibitions at the center are also excellent examples for the students to understand
how Japan tries to disseminate the importance of disaster preparedness to the gen-
eral public. They gained viable ideas from the center’s efforts to promote disaster
management policies in their countries.

August 28: Yamba Dam and Tomioka Silk Mill
On the second day, the students visited the Yamba Dam in Gunma Prefecture. At the

At Tokyo Fire Department
HEUHBITY
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dam management office, they first received a lecture from the engineering deputy
director of the Tone River Dams Integrated Control Office, who spoke about the
history, construction, and importance of the Yamba Dam to the people in the area.
The students made comments and asked questions regarding long-term efforts to
gain an understanding of the local community about the construction of the dam.
They also had an opportunity to take a close look at the structure of the dam by
taking a tour from its top to bottom.

Among the dams in the upper Tone River area, the Yamba Dam plays a vital role
in preventing disaster damage in times of floods and heavy rainfalls caused by
typhoons and supplying water for Gunma and other downstream prefectures. This
multipurpose dam is also used to generate electricity and maintain the normal flow
to ensure the functions of the downstream rivers.

After the Yamba Dam, the students visited the Tomioka Silk Mill, a world heritage, in
the same prefecture. Local English-speaking guides showed them around the main
spots at the site while explaining the mill's historical and cultural backgrounds. After
a long isolation from foreign countries, Japan's main export was raw silk. However,
raw silk production was painfully hard work for female workers. In 1872, the govern-
ment decided to build a mill in Tomioka as a model factory equipped with Western
silk-reeling machines to produce quality raw silk, increase productivity, and ensure
the safety of workers, especially female ones. The plan was also aimed at training
technical supervisors. The students were deeply impressed by the then govern-
ment’'s forward-looking approach to improving the working environment, even
though the country was still at the very early stage of modernization.

e\

At Yamba Dam
G2 N

At Tomioka Silk Mill
& BRI

(Written by NAKABAYASHI Hideaki)

August 29 & 30: PCM Follow-up Training

On August 29 and 30, master’s students partic- £
ipated in the two-day follow-up session of the
"Project Cycle Management (PCM)" training, |
which was held last March. Day 1 started with
a lecture by Executive Director KOIKE Toshio
to motivate the students to create a quality
"Project Design Matrix (PDM),” which was the
primary output of this follow-up training. Then,
each student worked on a PDM to implement
the project that they proposed for their home
country in their master’s thesis. They also dis- |

cussed each other's PDM to further improve k.
the product. On the afternoon of Day 2, each
student made a presentation on their PDM in
front of their fellow students and the teaching
and other staff from ICHARM and JICA Tsukuba,
who also actively engaged in subsequent discussions. Finally, the executive director
wrapped up the training by sharing with the students five essential ingredients for

Students working on their PCM
PCM WHMEICH D fHEs >4
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realizing projects: 1) rationale, 2) terminology, 3) coordination and collaboration, 4)
concrete procedures, and 5) diversity.

(Written by FUIIKANE Masakazu)

September 9: Commemorative sakura tree planting ceremony

Since 2014, it has been a tradition at ICHARM for students graduating from the
ICHARM master's and Ph.D. programs to participate in a sakura (cherry tree) planting
ceremony before graduation. This year, the ceremony was held on September 9, and
the Class of 2024 placed a commemorative plaque on their sakura tree, which was
planted near ICHARM's building last March and has been growing for about half a
year. After that, Research and Training Advisor EGASHIRA Shinji told the graduating
students: "Sakura blossoms bloom every year from late March to early April, which
is the season of farewells and new encounters in Japan. This sakura was planted to
celebrate your departure from ICHARM and great achievements here. ICHARM's
staff may change over time, but this tree will always be here to wish you well. | hope
that one day you will come back and remember the days you spent and the friends
you made at ICHARM, as well as see how ICHARM has grown.” The ICHARM training
team plans to post photos of the blooming sakura trees planted by the 2014-2024
graduates on the Alumni Facebook* in April 2025.

* https://facebook.com/icharmtrainingcourse/

Graduating students with their sakura tree
PDOARE EBICEAHER

(Written by HASEGAWA Akiko)

September 10 & 11: Graduation ceremony of the 17th ICHARM master’s
program

The closing ceremony of the 17th ICHARM master's program, “Water-related
Disaster Management Course of Disaster Management Policy Program,” was held
at JICA Tsukuba on September 10, 2024. Thirteen students from nine countries
graduated from the program; one each from Bangladesh, Honduras, Indonesia,
Morocco, Pakistan, Philippines, and Timor-Leste, and three each from Malawi and
Sri Lanka. This one-year master's course, operated
by JICA, GRIPS, and ICHARM, is designed primar-
ily for those who have work experience related to
water or river management at governmental agen-
cies in their countries. In the closing ceremony,
JICA Tsukuba Director General TAKAHASHI Makoto, §
ICHARM Executive Director KOIKE Toshio, and GRIPS |
Professor KATAYAMA Koji gave a congratulatory
speech. Following the presentation of the certificates,
Ms. TABASSUM Khoshnoor of Bangladesh spoke in
return on behalf of the students. The ceremony also
presented two awards: the Best Research Award to

Ms. EI Hamri receiving the Sontoku
Award from Executive Director Koike
IV NLY - T7 T4« ZyP—
FERADEET T — RO
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Mr. MARKANDU Mauran of Sri Lanka and Ms. AZIZAH Tanjung Luthfi of Indonesia
to praise them for their excellent research work and academic performance, and the
Sontoku Award to Ms. EL HAMRI Fatima Ezzahra of Morocco for her outstanding
contribution to the class throughout the program.

The next day, September 11, a graduation ceremony was held at GRIPS. The mas-
ter's students had an opportunity to wear a graduation gown and hat in advance
of the ceremony and have memorial photos with students graduating from the
International Institute of Seismology and Earthquake Engineering (IISEE). At the
graduation ceremony, Ms. El Hamri also received the Dean's Award for academic
excellence.

The staff at ICHARM wish the graduates all the best in their endeavors.

i ‘
j

Students and guests after the closing ceremony at JICA Tsukuba

JICA S PHRR AR DAL L B0

Graduating students of ICHARM and IISEE with faculties (front row) at GRIPS
GRIPS IC THIFEHIE T2 o 2 — D¢ LR H 2 iR 2 R T B

(Written by KOBORI Kosaku)
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Thesis summaries and comments from graduating master’s students

W eam s 13 LB AR HE DI AV

In this section, 13 students, who just graduated from the master's program this
September, briefly present their thesis research, along with some reflections on their

one year at ICHARM.

BEZEEI13EDNTDIEBT
STRE B IBELTRIXDMEL.
O—R2EDREBICDWNT T
NLET,

NUMERICAL ANALYSIS OF FLOW PATTERN AND MORPHOLOGICAL
CHANGES IN TIDAL REACH OF SANGU RIVER, BANGLADESH

TABASSUM Khoshnoor, from Bangladesh

Assistant Engineer / Design Circle - 7 / Bangladesh Water Development Board

The Sangu River experiences significant riverbank erosion each year, driven by seasonal flood discharges and tidal
currents from the Bay of Bengal. This erosion results in the shifting of the bank line, the migration of settlements, and
threats to agriculture and vital infrastructure. This study aimed to investigate the effects of sediment transport, accel-
erated by high-velocity flows, on the river's morphological changes, particularly in the downstream section, and to
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assess the impact of proposed countermeasures to reduce riverbank erosion. A 2-D depth-averaged model for flow
and bed deformation was applied to evaluate these morphological changes and calculate the extent of riverbank
erosion and deposition. The results from numerical computations suggest that spiral currents at meandering bends,
driven by accelerated river flow during flash floods and tidal events, are significant contributors to riverbank erosion.
Elevated shear stress during neap tides leads to significant erosion, which can be exacerbated by flood discharge.
Implementing countermeasures that reduce the flow path has been found to be effective in decreasing flow strength
and, consequently, reducing riverbank erosion in affected areas. This study provides valuable insights that may assist
policymakers in developing effective strategies for flood management and riverbank erosion control, contributing to
sustainable development in the region.

Keywords: Sangu River, Morphological Changes, Riverbank Erosion, iRIC, Sediment Transportation.
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The master’s course at ICHARM has been an extraordinary journey, combining
academic growth with personal development. The dynamic research environment,
along with seminars and workshops, provided numerous opportunities for net-
working and deepened my knowledge through collaboration with peers from
diverse backgrounds. Practical experiences, such as field trips and workshops,
bridged the gap between theory and practice, enhancing our skills and preparing
us for complex future challenges. The exceptional courses equipped us with
advanced strategies for flood management, while observing Japan's disaster
management practices offered invaluable insights.
Reflecting on the past year, I feel a deep sense of
accomplishment and gratitude. One of the high-
lights of this journey has been the interactions [%
with other participants from diverse backgrounds, :
cultures, and nations. We shared experiences and
common goals and formed wonderful friendships.
Beyond the academic knowledge gained, the jour- |
ney provided a profound insight into the rich tapes-
try of Japanese culture and traditions. I am eager %
to apply this knowledge to address challenges in my
home country and beyond. Finally, I wish to extend
my heartfelt appreciation to GRIPS, ICHARM,
JICA and BWDAB for this invaluable opportunity.
Lastly, I express my deep gratitude to my supervi-
sors, senseis and staff at ICHARM for their guid-
ance, support and kindness.
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STRUCTURAL COUNTERMEASURES PROPOSAL FOR FLOOD DISASTER
MANAGEMENT IN THE SULA VALLEY, HONDURAS

CABALLERO FIGUEROA Eduardo Jose, from Honduras
Civil Engineering Project Coordinator / Engineering Department / Centro de Estudios y Desarrollo del Valle
de Sula (Center for Studies and Development of the Sula Valley)

Recurring floods in the economically and socially vital Sula Valley of Honduras have caused substantial infrastructure
damage and disrupted local livelihoods. This quantitative study developed a comprehensive flood mitigation strat-
egy by analyzing historical precipitation data and employing the Rainfall-Runoff-Inundation (RRI) model. Frequency
analysis revealed the 1998 rain event as the highest, with 2 to 10-year return periods. The calibrated and validated RRI
model simulated 40- to 200-year flood scenarios, finding that peak discharges for the 50-, 100-, 150-, and 200-year
cases exceeded the overflooding threshold at the Santiago Station, suggesting significant flooding.

To mitigate the risk, the study proposes constructing a new dam at a suitable 8,628 km2 upstream location, along-
side the existing Francisco Morazan Hydroelectric Dam, using a constant-volume discharge method to manage
overflooding for the 50- to 200-year return period events. Cost-benefit analysis showed that dams targeting higher
return periods (100-, 150-, 200-year) provide greater overall benefits, despite higher upfront costs. The findings
indicate that the proposed dam construction is economically feasible and effective in enhancing the Sula Valley's
resilience against extreme rainfall events, providing a framework applicable to other flood-prone regions.

Keywords: Flood Mitigation, Feasible Structural Countermeasures, Hydrological-Hydraulic Modeling, Flood Risk
Assessment, Numerical Simulations
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Figure 1. Sula Valley location and catchment features

As I conclude my one-year master's program, I can confidently say that this experience has
profoundly impacted my life. This journey has been rich with opportunities that have fos-
tered both my academic and personal growth. The curriculum challenged me to engage in
critical thinking and innovative problem-solving, emphasizing the importance of analytical
skills that will undoubtedly benefit me in my future endeavors.

One of the standout features of this program has been the vibrant community of students
from diverse backgrounds and cultures. Our shared goal of personal and professional devel-
opment created an environment where we could learn from one another and expand our per-
spectives on global issues. The practical experiences, including field trips, workshops, and
seminars, enabled us to apply theoretical knowledge in real-world contexts, equipping us with
the skills and confidence needed to tackle complex challenges ahead.

Looking back on this transformative year, I feel immense gratitude and accomplishment. I have grown in unexpected
ways, formed lasting friendships, and gained the readiness I aimed for in my career. I would like to extend my heart-
felt thanks to Honduras, the Japan International Cooperation Agency (JICA), the International Centre for Water
Hazard and Risk Management (ICHARM), and the National Graduate Institute for Policy Studies (GRIPS) for their
support in my pursuit of a master’s degree in Disaster Management Policy (DMP) with a focus on Flood Disaster Risk
Reduction.’ Most importantly, I want to express my sincere appreciation to my God, Jesus Christ, for this incredible
blessing and for watching over me every step of the way.
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Investigating the Effectiveness of the Present & Future Flood Management
Approaches in an Interbasin River Network: The Case of Seluna River

System, Indonesia

AZIZAH Tanjung Luthfi, from Indonesia
Water Resources Junior Engineer / Directorate of Rivers and Coasts / Ministry of Public Works and Housing

Flood disasters in Indonesia are frequent and devastating because of

heavy monsoon rains, rapid urbanization, and environmental degra- e
dation. The SELUNA river system is a complex interbasin river network B2 [

in the Central Java Province that consists of four main rivers. Despite

existing flood control measures, SELUNA river system continues to

suffer significant flood damage every year because of rapid urbaniza- .~~~
tion and the disturbance of a national road in the downstream area.
Therefore, this study examines the effectiveness of existing flood SRS
management approaches and presents an end-to-end approach (i.e, ! Fodik ey nd
climate model outputs, hydrological simulations, damage assessments ™= -~ :

of crops and buildings, and policy proposals based on evidence-based Figure 2 Research Framework

information) for efficient flood disaster management under climate change. The multi-model GCM results revealed that
future annual rainfall will increase by ~4-34% (11.6% on average) under the representative concentration pathway (RCP)8.5
scenario, and extreme rainfall intensity will increase by ~1.3-1.61 (1.46 on average) times. This significant increase in extreme
rainfall intensity highlights the heightened risk of flooding in the region under future climatic conditions. Flood simulation
and damage assessment showed that the inundation area, housing, and crop land damage will be twofold in the future
climate compared to the past climate with existing river diversion facilities from the Serang River to the Juana River. Four
scenarios were developed to determine the most effective approach to reduce flood damage. Scenario 3 (i.e., diversion rate
of 0.3 with widening channel geometry in the Juana River) shows that high inundation areas (>2.0 m) are reduced by 60%.
Scenario 4 (i.e., diversion rate of 0.3 with widening channel geometry in the Juana River and retention pond in the upstream
Serang River) shows an 86% reduction in high inundation areas, with affected housing areas decreasing by 89% and crop-
land by 92%. Based on the evidence-based results obtained in this study, several policies are proposed for mitigating flood

damage and supporting sustainable development under climate change conditions in this complex river network.

Keywords: Interbasin, SELUNA River System, Climate change, Rainfall-runoff inundation model, Damage Assessment

This past year has been an incredible journey as I pursued my masters degree in the Disaster Management Program at
GRIPS and ICHARM. I am deeply grateful to the governments of Indonesia and Japan, as well as JICA, for making this
opportunity possible. The program allowed me to learn from Japan's vast experience in handling natural disasters, especially
floods. Japan's approach to disaster preparedness and risk reduction has provided valuable insights that I can apply in
Indonesia, where managing flood risks is vital.

One of the most meaningful aspects of this journey was studying alongside classmates
from various countries, each bringing unique perspectives on disaster management.
Despite our diverse experiences and backgrounds, we were united by a shared goal:
improving disaster preparedness and risk management in our respective countries.
Living and studying with people from around the world opened my eyes to different
perspectives and approaches to tackling natural disasters. The discussions we had,
the field trips we particjpated in, and the cultural exchanges we shared enriched my
learning far beyond the classroom.

At ICHARM, I gained hands-on experience in flood management, learning from Japan's
advanced disaster risk reduction strategies. My time at GRIPS allowed me to develop
a strong policy-oriented approach to disaster management, helping me bridge the gap
between theory and practice.

As I return to Indonesia, I carry with me not only the knowledge I gained from
Japan'’s disaster management practices but also the lessons I learned from my diverse
group of classmates. This experience has deepened my understanding of disaster risk
reduction and strengthened my commitment to applying these skills to improve flood
management in my own country. I am incredibly grateful for the friendships, know/-
edge, and memories made during my time in Japan, and I look forward to maintaining
these connections as we continue working together to build more resilient communi-
ties worldwide.
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A NUMERICAL STUDY ON RAINFALL-INDUCED LANDSLIDES AND DEBRIS
FLOW HAZARDS IN NKHULAMBE CATCHMENT AREA

KACHIGWADA Ephod, from Malawi
Disaster Response Officer / Response / Department of Disaster Management Affairs

The increased frequency of extreme rainfall events from tropical cyclones has caused flood disasters with landslides
and debris flows in Malawi. This study analyzed the landslides and debris flow hazards in Nkhulambe area caused
by Tropical Cyclone Freddy in March 2023. A slope stability analysis was conducted to predict landslide occurrences
using the Rainfall and Sediment Runoff Model. Furthermore, a 2-D debris flow model was employed to simulate the
detailed runout processes, utilizing the predicted landslide areas as the initial condition. Similarly, analyses were
conducted using the predicted post-disaster landform to investigate the area's future landslides and debris flow
responsiveness to different rainfall conditions. Based on the inferred local soil conditions in this study area, the
threshold of accumulative rainfall depth for the landslide outbreaks was estimated to be 105 mm. The future analyses
suggested that even small-scale landslides could potentially trigger larger-scale debris flow hazards due to such soil
conditions. Moreover, the high-risk debris flow area was identified under different rainfall conditions, revealing the
necessity of considering this in future land use planning.

Keywords: landslides, debris flow, rainfall sediment runoff (RSR), two-dimensional debris flow simulation.

Domain area for 2-D debris flow simulation
* Gwirima rainfall station

Nkhulambe Hospital

Elevation (m)
High : 2649

Low : 690

It's time to bid farewell to ICHARM. I am deeply honored to obtain my mas-
ter’s degree in Disaster Management Policy through the collaboration of
ICHARM, GRIPS, and JICA. The one-year intensive programme provided a
platform for learning Japanese experience in flood control. This course has
been an incredible opportunity to connect with new friends from around the
world who share similar experiences in managing water-related disasters.

Throughout this program, I had the unigue privilege of observing Japan's
practical disaster management practices. These included the issuance of
early warnings, the development of hazard maps, the conducting of emer-
gency drills, and the implementation of various structural countermeasures,
especially flood control dams. These practical experiences have significantly
enhanced my understanding of the topics covered in our lectures. The know/- &
edge I have gained will certainly be vital to my work as a disaster response
officer upon my return to Malawi.

I would like to extend my heartfelt gratitude to the supervisors and researchers for their unwavering support and
encouragement throughout this journey. A special thanks to my co-supervisor, Dr. Qin Menglu, for her exceptional
guidance and support in navigating complex technical challenges.

Domo Arigato Gozaimasu! /Thank You/ Zikomo

25 ICHARM Newsletter Volume 19 No. 3 + October 2024



Training & Education

ASSESSMENT OF CLIMATE CHANGE IMPACTS ON EXTREME FLOODS IN
RUO RIVER BASIN, MALAWI

NKHATA Romatchinga, from Malawi
Disaster Risk Management Officer / Nkhotakota District Council / Department of Disaster Management
Affairs

The Ruo River Basin in southern Malawi, vital for its socio-economicrole, faces Affected population by depth and return
escalating flood risks escalated by tropical cyclones. This thesis examines period
the impact of climate change on flood risks and vulnerabilities, focusing on ~ #0%0

improving hazard mapping and vulnerability assessments. Using advanced 28.4% ' ‘

425%

hydrological modeling, remote sensing, and the Rainfall-Runoff-Inundation -
(RRI) model calibration with Sentinel data, the study enhances flood risk

m>3m

evaluation. Bias-corrected General Circulation Models (GCMs) forecast a

m2m-3m

number of people

29% rise in inundated areas, a 33.9% increase in affected agricultural land, a

240000
38.5% rise in building damage, and a 42.5% greater population risk during 80000 ' |
a 100-year flood event. These increases suggest significant financial strain
ws| |ws

B 1.0m-2.0m
H05m-1m

m0.2m-0.5m

on households and the government. The Pressure and Release (PAR) model
highlights key vulnerabilities, including land tenure issues, rainfed agricul-

. . . . PastFuturePastFuturePastFuturePastFuture
ture reliance, and insufficient early warning systems. The study proposes Return period
practical countermeasures, including engineering solutions, community
strategies, and policy reforms to improve safety & resilience and align with
global sustainability goals.

100~
yrs

5-yrs

Damage assessment on population at risk

Keywords: Flood risks, Extreme rainfall, General Circulation Models, vulnerability, countermeasures

Completing this one-year master's course in Flood Disaster
Risk Reduction has been an extraordinary journey that
has challenged me, inspired me and changed me in every
way beyond my expectations. From thought-provoking lec-
tures to intensive research and hands-on field trips, each
moment offered a chance to grow, learn, and redefine my
capabilities. This program has not only provided me with
the technical expertise to tackle complex flood risks but
has also instilled in me a profound sense of responsibility
to drive meaningful change in flood management and

beyond.

The most rewarding part of this experience has been the
opportunity to collaborate with a diverse group of ,
professionals from various countries, cultures, and backgrounds, all un/tea’ by a sharea’ passion for building safer,
more resilient communities. Our collective commitment to understanding and mitigating flood risks fostered a unigue
learning environment where our varied perspectives and experiences enriched our understanding of global issues.
These insights have highlighted the importance of diverse viewpoints in crafting innovative solutions for disaster
risk reduction.

I am deeply grateful to the International Centre for Water Hazard and Risk Management (ICHARM), the Japan
International Cooperation Agency (JICA), the National Graduate Institute for Policy Studies (GRIPS), and my home
government, Malawi. Your dedication to empowering individuals through education has profoundly transformed not
only my career but also my outlook on life. As I reflect on this past year, I do so with immense pride and gratitude,
knowing that the knowledge, skills, and connections I have gained will serve as a solid foundation for my future
endeavors. I leave this program not only with a degree but with a renewed sense of purpose and a commitment to
making a positive impact in the world. To everyone who has been part of this incredible journey, thank you for your
unwavering support, encouragement, and inspiration.

ICHARM Newsletter Volume 19 No. 3 * October 2024 26



Training & Education

Analysis of Effective Flood Mitigation Measures in the Lower Shire River
Basin, Malawi

LONGWE Faith Sekani, from Malawi

Disaster Risk Management Officer / M'mbelwa District Council / Department of Disaster Management
Affairs

The low investment and inefficiency of existing structural measure such Vi T
as Liwonde barrage to control flooding along the Shire River basin of ‘
Malawi, have exposed the area to flood disasters. This study focused on
proposing effective countermeasures for reducing flood impacts based on ? e
a hydrological model and flood exposure assessment. Flood simulations 8
were conducted using a Rainfall-Runoff-Inundation model with and with- ‘E S aY
out countermeasures to analyze flood inundation exposure and risk for e
different return periods using land cover maps, population, and building  aeme " <
footprint data. The study findings showed that with the combined use of =
countermeasures such as two flood storage water dams and embankment, =™
flood inundation area can be reduced from 1101 km2 to 618 km2 and 2017 -
km2 to 1480 km2 for 5- to 100-year return periods, and the number of =~
affected buildings reduced from 30,380 to 18,716 and 80,454 to 63,093. >
Decrease in affected population was also confirmed using future projection og, e

of 2030 population and current 2020 population data. The study findings Figure 7: Locations of proposed countermeasures and
recommends that the Malawi government adopt construction of multiple number of affected building

countermeasures to reduce impact of flooding and strengthen resilience in the Lower Shire River Basin.

v\”q

&

BB dula sfabanksent

Keywords: Floods, Inundation maps, Return period, Exposure assessment, Effective countermeasures

I am Faith S Longwe from Malawi. I wish to extend my heartfelt appreciation to JICA for grant-
ing me this opportunity for a master’s program in Japan. It was a great privilege to pursue a
N\ master's degree program in water-related disasters at ICHARM, a world-renowned engineering-
\\ based research institute with significant expertise in engineering and management technologies.
S During my stay in Japan, I learned a lot of new things about disaster management that would
help me in my job and personal career. Japan is one of the best-renowned countries that uses
scientific knowledge to manage disasters by combining structural and non-structural measures
i for disaster risk reduction. Using the knowledge and skills that I have gained in Japan on disas-
ter risk management experiences, I will be able to help my country Malawi reduce the impacts
of water-related disasters, which have caused significant damage and displacement of people.

The opportun/ty of stua’y/ng at ICHARM and GRIPS has equipped me with valuable skills and

knowledge that will help the Malawi government reduce vulner-
ability and increase resilience of its people and the environment
to disasters by identifying better sustainability strategies.
Additionally, I was privileged to learn Japanese culture. T
enjoyed visiting many Japanese cultural places and festival
events. I was very inspired by learning from Japanese culture
on time management, punctuality and hard-working spirit.
Lastly, I would like to extend my sincere gratitude to my super-
visors, Prof. OHARA Miho, Dr Badri Shresta, and Prof.
KATAYAMA Koji, for their knowledge and expertise during my
research study.
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FLASH FLOODS IN WADI SYSTEMS AND THEIR IMPACT ON
INFRASTRUCTURE
A CASE STUDY OF THE UPPER DRAA WADI SYSTEM IN MOROCCO

EL HAMRI Fatima Ezzahra, from Morocco
Engineer / Department of Maintenance and Modernization of Bridges, Division of Bridge Works and
Maintenance / Ministry of Infrastructure and Water

Flash floods are the dominant form of flooding in semi-arid

areas. They significantly impact the population and livelihoods
of vulnerable settlements within Wadi systems. This study aims
to evaluate the characteristics of flash floods, including sedi-
ment transport and channel changes, in a Wadi system in south-
eastern Morocco using the rainfall-sediment runoff (RSR) model

cles 12328
@ Communities
and population count
@ Traffic Disruption points
reported 2012-2019

and the depth-averaged 2-D model. The basin sediment trans- = e

port analysis reveals that most erosion and sediment supply — o ot s
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occur in the steep slope areas in the northwestern part of the W o

catchment. The 2-D model computation results indicate that
while the channel bed is eroded, sediments are deposited on
the banks, highlighting the need to implement slope protection

and sediment control measures tailored to this context.
Figure 3: Traffic interruptions due to flash floods.

Keywords: Wadi system, Flash floods, suspended sediment, channel change

My name is Fatima, and I come from Morocco. I am an engineer in the Department of Infrastructure and Water.
Before coming to Japan, I had no idea what to expect from this exotic country so far away from anything I had
lived in or experienced before. I wanted to challenge myself mentally, physically and culturally by facing this
unknown and different world. Now, as the end of the journey is approaching, I look back at this amazing experience
that exceeds all that the weak human mind can expect or come up with. In this case, reality was truly much more
mind-blowing than imagination.

I feel extremely privileged to be given this opportunity. First, having access to education in Japan helped me to
enhance my capacity to think critically and more practically about the problems my country faces. I learned that
development and progress is a constant group effort built over time with endurance and stamina, and that without

the mindset of constant and steady improvement, no results can be achieved.

This experience in a culture which is deeply different from my own helped illu-
minate what culture is for me. Just like the Japanese people, we live in our
concepts, habits and worldviews; we are aware of some, while not aware of
others. However, the experience in Japan showed that a lot of these concepts
are not absolute and logical; they are complicated constructs built over time
under complicated circumstances and using other imported cultural materials.
This is a window of opportunity to deepen our understanding of our shared
human experience and to introduce changes that will lead to better human hap-
piness and welfare.

Therefore, I express my deep gratitude, first and foremost, to the people of
Japan for having me for one year in their beautiful country, for teaching me
innumerable new lessons in life, and for trying so hard to help my country and
my people. Then more specifically, I thank ICHARM, JICA, and GRIPS for their
practical implementation of these teachings and values during this amazing year.
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HYDRO-CLIMATOLOGICAL ASSESSMENT IN THE UNGAUGED
CRYOSPHERE OF THE KURRAM RIVER BASIN, PAKISTAN

DIN Salah Ud, from Pakistan

Deputy Director / Pakistan Council of Research in Water Resources / Pakistan Council of Research in Water
Resources

To assess the impact of climate change on snow

cover and perform a hydro climatological assess- Reanalysis data
m.en'F, the Water énd Energy Budget-based Dmanic i
Distributed Hydrological Model for Snow (WEB- N —
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To calibrate and validate the model in the study
area with insufficient ground snow observation
data, the Moderate Resolution Imaging Spectroradiometer (MODIS) 8-day maximum snow-cover extent was used. The
same was used to determine the historical snow cover area. The results revealed that WEB DHM-S was capable of accu-
rately representing the spatiotemporal distribution of snow cover with statistical indicators, the Nash-Sutcliffe efficiency
(NSE) and PBIAS, were 0.68 and -0.8 for the calibration period and 0.67 and -5.81 for the validation period, respectively.
All GCM outputs indicated an increase in the magnitude of temperature, with the CNRM-CM5 model projecting a mini-
mum increase of 0.8-1.5°C (RCP 2.6) and the MPI-ESM-LR model projecting a maximum of 5.2-6.6°C (RCP 8.5).
Consequently, calibrated models were run for the past (2001-2019) and future (RCP 2.6, 2025-2044, and RCP 8.5,
2081-2100). This finding indicates that snow cover in the basin is expected to decrease significantly in the future. The
smallest reductions in snow covered area (SCA) and snow-water equivalent (SWE) are projected to be 16.3% and 21%,
respectively, for the CNRM-CM5 model under scenario 2.6 (2025-2044), and the maximum reductions are 75.2% and
78.5%, respectively, for the MPI-ESM-LR model under scenario 8.5 (2081-2100).

Figure 3. Methodology

Keywords: Kurram river, Snow cover area, Climate Change, WEB-DHM-S, MODIS

| Tam Engr. Salah Ud Din, currently working with the Pakistan Council of Research in Water Resources
. under the Ministry of Water Resources.

The program at ICHARM has been nothing short of transformative for me. I came here with expecta-
tions, but what I experienced far surpassed anything I could have imagined. The knowledge I've gained
from the academic curriculum is invaluable, but what truly moved me was the depth of understanding
I've developed through Japan's rich history and its unwavering commitment to disaster management.
The field visits were eye-opening, offering real-world insights that have forever changed my perspective.

ICHARM has laid a solid foundation for my future, both theoretically and practically, in flood disaster risk reduction. The
skills I've acquired here are not just tools; they are a beacon guiding me forward. My journey in programming and other

disciplines is just beginning, and I am determined to build on this foundation, with a burning desire to pursue a Ph.D. to
further contribute to this vital field.

I am profoundly grateful to the people who have made this journey so special. The exceptional attitude and unwavering
support of the research staff, particularly my supervisor, Professor Toshio Koike, and Dr. Katsunori Tamakawa, have left

an indelible mark on me. Their guidance wasn't just academic, it was deeply personal, nurturing my growth in ways I hadn't
thought possible.

As I prepare to leave, my heart is heavy with gratitude. I don't see this as the end but rather the beginning of a lasting
collaboration between ICHARM and our department in Pakistan. I carry with me not just knowledge, but the spirit of
ICHARM, which I will cherish and uphold in all my future endeavors.

Thank you from the depths of my heart for this incredible opportunity. I look forward to what the future holds for us
together.
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Integrated Flood Risk Analysis for Riverine Community in Chico River
Basin, Mountain Province, Philippines

MASKAY Samuel, from the Philippines

Engineer Il / Maintenance Section / Department of Public Works and Highways - Mountain Province First
District Engineering Office

The upper Chico River, located in mountainous region, frequently overflows during heavy rainfall events, causing rapid flows
that threaten the lives of inhabitants, agricultural areas, and essential infrastructure. This study aimed to enhance community
resilience to flood risk by investigating the channel capacity, flow pattern, and morphological changes in river using integrated
hydrological and hydraulic analysis. A rainfall-runoff inundation model was used to evaluate the discharge from the basin
using processed rainfall data (GsMap). The model was calibrated with daily rainfall data, achieving good accuracy (NSCE = 0.94,
RMSE = 74.88), and was validated with hourly data. The resultant hydrographs were used as boundary conditions to evaluate
the morphological changes in the Chico River using a 2D-depth average model.

The September 2018 Typhoon Ompong was one of the most damaging events for the Chico River, causing severe riverbank
erosion and community flooding. This disaster resulted in 6 deaths, 4 injuries, damage to 593 houses, and agricultural and
infrastructure losses totaling $14 million (Provincial Disaster Reduction Management Office, Mountain Province). The Chico
River was also evaluated for 25-, 50-, 100-, and 400-year return periods.

This study provides key insights, including channel capacity, erosion-prone areas, and which communities, Ab-abtana-Samoki
(A), Fagkay-Samoki (B), Eyeb-Pakkil (C), and Lanao-Cheppay (D), will be most affected by extreme events, with Ab-abtana-
Samoki (A) at greatest risk. These findings are crucial for proactive flood management to protect lives, property, and infrastruc-
ture. This study is a valuable resource for policymakers, planners, and designers to safeguard communities near the Chico River
in Bontoc, Mountain Province.

Keywords: Flood risk, Channel Capacity, River erosion, Bed deformation, Flow depth, Flow Velocity

Figure 2: 1933 photo and satellite imagery from of the study area showing the population expansion for the span of 90 years. (A
= Ab-abtana-Samoki, B = Fagkhay-Samoki, C= Eyeb-Pakkil, D = Lanao-Cheppay). Flow direction is from left to right.

With deep gratitude, I give thanks to the Almighty, whose grace has blessed my life with this journey. We must cherish
every moment, for time is fleeting. Just as we begin to revel in life’s joys, we are reminded that all things must eventually
come to an end. My time here in Japan has been a gift from God, through Christ who gives me the strength to face chal-
lenges. Japan, a land of innovation and technological brilliance, especially in managing water-related disasters, stands as a
beacon of admiration. The Disaster Management Policy Program of GRIPS, PWRI, and ICHARM represents the pinnacle of
flood disaster management, guiding us toward a sustainable future.

I applaud GRIPS, ICHARM, and JICA for their insightful lectures and field studies, allowing us to witness disaster manage-
ment in action. Japan's approach offers valuable lessons for our own countries. The wisdom of my professors, along with
the support of ICHARM staff, classmates, and colleagues from the Philjppines, made this journey both meaningful and
unforgettable.

The trust and confidence from DPWH, my family, and friends fueled my perseverance, which was made pos‘svb/e by Goa’
abundant grace. I'm proud to share four key lessons from my time in Japan: » ‘
Spiritual Growth - Living far from home deepened my faith and reliance on God, sus-
taining me through every challenge.

4 &

Flexibility and Adaptability - Embracing diverse cultures broadened my worldview
and opened my heart to new experiences.

Humility and Respect - The humility and respect shown by the Japanese people,
regardless of status, taught me the true value of grace.

Time Management - In each fleeting moment lies the power to shape our journey;
mastering time is the key to every endeavor. With these lessons in mind, I believe
that disaster management is more manageable.

I am deeply grateful for this once-in-a-lifetime opportunity. May God bless Japan
and the Philippines.
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ASSESSMENT OF CLIMATE CHANGE IMPACTS ON EXTREME FLOODS
AND LAND DEVELOPMENT IN THE KELANI RIVER BASIN, SRI LANKA

JAYAWARDHANA MUDIYANSELAGE Madhura Bandara Jayawardhana, from Sri Lanka
Engineer (Civil) / Research and Design Division / Sri Lanka Land Development Corporation (SLLDC)

This study focuses on the Kelani River Basin in Sri Lanka, which often experiences flooding owing to its geography and
topography. This area is particularly at risk because it is close to Colombo, the capital city, and has considerable urban
development. With the population expected to double in the next 20 years and the rapid urban growth in the lower
basin, prioritizing flood defense in this area is crucial. This study proposes an approach to evaluate how rainfall may
change in the future, addressing the limitations of current assessments of infrastructure development that rely on
today's climate and land use pattern. It aims to determine flood exposure and potential risk using expected changes
in rainfall patterns and land use. These findings suggest that heavy and prolonged rainfall events are expected to
increase in the future, thereby increasing the risk of flooding. The study predicted that flooding is likely to worsen,
with the percentage of buildings at risk of flooding possibly increasing by 25%, 33%, and 45% for 10-, 50-, and 100-
year return periods, owing to climate change and changes in land use. These results provide valuable information for
decision-making regarding the future use of land in river basins.

Keywords: Kelani River Basin (KRB); Climate change; land-use land cover (LULC); RRI flood simulation; land use
planning
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Figure 7. RRI model validation results
(Left- Hvdrograph of 2017 extreme event, Right- Flood extent of 2016 extreme event)

My name is Madhura Jayawardhana, and I am from SriLanka. I am a
civil engineer for the Sri Lanka Land Development Corporation. I am
very fortunate to have been a part of this program and to have had
the opportunity to explore Japan's cultural heritage and technologi-
cal advancements. Japan has been my dream country since child-
hood, and I firmly believe this is where tradition meets the future.
This one-year master's course has been an incredible journey that
has truly transformed me in many ways.

It's been an invaluable experience with lots of opportunities, each
adding to the diverse collection of my academic experiences and
personal growth. These experiences honed our skills and gave us the
confidence to tackle complex challenges in our future careers. -
Earning my master's degree in disaster management policy through ‘e :
the collaboration of ICHARM, GRIPS, and JICA has been a remarkable and fulfilling achievement under the expert
guidance of Assoc. Professor Miyamoto Mamoru, Professor Mohamed Rasmy and Professor Toshio Koike. This endeav-
our solidified my capacity to complete my research work successtully.

The knowledge we acquired will prove invaluable when we return to our home countries, as we can apply it to enhance
our disaster management systems. I want to extend my heartfelt gratitude to the Japan International Cooperation
Agency (JICA), the International Centre for Water Hazard and Risk Management (ICHARM), and the National
Graduate Institute for Policy Studies (GRIPS) for allowing me to pursue a one-year master’s course on disaster
management policy (DMP), focusing on flood disaster risk reduction.
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INVESTIGATION OF RIVER-LAGOON-FLOOD NEXUS UNDER CLIMATE
CHANGE: THE CASE OF BATTICALOA LAGOON AND CONNECTED RIVER

SYSTEM, SRI LANKA

MARKANDU Mauran, from Sri Lanka
Chief Engineer / Engineering Geology / Irrigation Department

Lagoons encompass approximately 13% of the coastline world-
wide. They are coastal reservoirs fed by rivers and serve as a nat-
ural system to mitigate flooding in coastal areas. However,
torrential rainfall events could inundate a lagoon to its capacity,
blocking outflow to the sea and causing rivers and lagoons to
overflow, thereby exacerbating flood damage in nearby cities
(e.g., the 2024 floods in Rio Grande do Sul, Brazil). Additionally,
global warming may aggravate these damages because of more
frequent and intense rainfall events in the future. Previous stud-
ies have mainly focused on rivers when studying floods, ignoring
the feedback from the river-lagoon system because of its com-
plex nature. This study proposes a framework to investigate the
river-lagoon—flood nexus in the context of climate change in the
Batticaloa Lagoon in eastern Sri Lanka. This research imple- Disaster Redustion Ansiyis
mented an end-to-end (i.e., scientific, engineering, and eco-
nomic) approach using climate model predictions, a hydrological
(WEB-RRI) model, and the pressure and release (PAR) model to provide evidence-based information and suggest
policy changes for sustainable disaster management in the Batticaloa district. The results revealed that total annual
rainfall and 4-day extreme rainfall will increase under all RCP scenarios. The extreme flood situation will raise the
lagoon water level by 0.64m in the future compared to the water extreme level in 2011. Creating new outlets and
operating a new reservoir could lower the future lagoon level by 0.92m and reduce the impacted cropland by 3,560
hectares. Currently, no flood hazard map exists for the region or an identified authority for integrated river-lagoon
system management. Implementation of the proposed mitigation measures and policy changes will promote sustain-
able development in the Batticaloa district.

Climate ChangeAnalysis Hydrological Analysis

Web-RRI
Hydrological Model

Figure 2: Research framework

Key Words: Climate Change, WEB-RRI, Lagoon, Reservoir operation, PAR model

The International Centre for Water Hazard and Risk Management (ICHARM) lives up
to its name by being a truly charming place that fosters scientific talents to address
disasters in their own countries. I am grateful for the opportunity to learn and reflect
on the disasters in my country. The director and the researchers at ICHARM are
dedicated to tackling the world's most pressing challenges using scientific tools.
During the program, I had the chance to visit various places and see firsthand the

technological advancements in Japan. I learned how the Japanese
society works collectively to overcome each disaster. It made me
realize how fortunate we are to live in a country that is less vul-
nerable than Japan. I also discovered that some engineers and
scholars who studied in Western countries returned to Japan and
applied their knowledge in the early 20th century. Their contri-
butions laid the foundation for Japan's tremendous advance-
ments, ultimately leading to excellent living standards for the
people.

I hope that the alumni of ICHARM will continue to involve us in their future development and that we will give our
best to our own country. I had a great experience with my batch mates, who taught me diverse thinking and dif-
ferent approaches to each problem. I would like to thank the director of ICHARM and his staff for their support
and knowledge in conducting meaningful research for my master's degree. I would also like to express my grati-
tude to the support staff and academic staff of ICHARM and GRIPS for guiding us through each procedure to
achieve our goals on time. Additionally, I am thankful to the JICA staff for their guidance and support throughout
our one-year journey. Finally, I am grateful to JICA and the people of Japan for sponsoring my studies in Japan.
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A STUDY ON THE IMPLEMENTATION OF THE UN EARLY WARNING FOR
ALL INITIATIVE: A CASE STUDY IN THE KATTANKUDY URBAN COUNCIL
AREA IN BATTICALOA DISTRICT, SRI LANKA

ABDUL SAMAD Mohamed Ziyath, from Sri Lanka
Assistant Director (District) / District Disaster Managment Unit-Batticaloa / Disaster Managment Centre

Frequent flooding is the most devastating disaster, affecting almost all
the population in the Kattankudy urban area. Growing population, lim-
ited land area, increasing rainfall events, lack of early warning and poor
coping capacity are the major challenges for stakeholders and commu-
nities to ensure resilience and adaptation to flood disasters in this
region. This study examines the effective implementation of the UN's
Early Warnings for All initiative at the grassroots level to ensure that
everyone is protected from flood disasters. The UN initiative is built on
four pillars (i.e., Pillar 1: Disaster risk knowledge, Pillar 2: Detection,
observation, monitoring, analysis, and forecasting, Pillar 3: Warning dis-
semination and communication, and Pillar 4: Preparedness and
response capabilities). This study reviewed displacement data and
mapping, and conducted expert interviews, questionnaire surveys and group discussions with key government stake-
holders and vulnerable communities to assess disaster risk knowledge, preparedness and coping/response capacities
of vulnerable communities. The results of this study showed that about 51% of the population and 42% of the land
area are vulnerable to floods. The level of preparedness with the existing Community-Based Disaster Risk Management
(CBDRM) system is low, the implementation of regulatory measures for flood mitigation is unsatisfactory, and limited
funds and resources to improve mitigation measures. The degradation and encroachment of the natural drainage
system (Thona) that passes through the identified vulnerable communities is the major challenge for flood mitigation
in the study area. In addition, the community relies heavily on offline means for hazard information. Based on the
findings, the study recommends to adopt the concept of “Disaster Resilience and Sustainability by All” and to form an
effective CBDRM system with the approval and support from the Disaster Management Centre of Sri Lanka. The pro-
posed system will lead the regular meetings and workshops to enhance community coping/response capacity, sup-
port for regular flood mitigation activities (e.g., maintaining the blockage free Thona system and drainage facilities),
identification of evacuation centers and food supplies, organized post disaster relief activities, and financial proposals
for the improvement of the Thona and drainage system. This study is expected to be an empirical model for other
urban areas in the country to effectively response to the flood disasters.

Figure 1. Study area.

Key words: Flood Disaster Risk, Flood Disaster Risk Management, CBDRM, Early Warning for All.

I am ABDUL SAMAD Mohamed Ziyath, the assistant director of the Disaster Management
Centre of Srilanka, tasked with coordinating the government's disaster management activi-
ties at the district level. This master's degree will enhance my capacity to contribute to the
government's initiatives to increase the resilience of vulnerable communities to frequent
floods. The most updated concepts, knowledge and practices provided by GRIPS and ICHARM
in connection with managing water-related disaster management have further encouraged me
to serve my country by managing various natural disasters and crises with innovative and
sustainable solutions.

The experienced resource persons at ICHARM dedicated themselves to sharing knowledge and providing practices
to guide me with the latest research topics and the right directions. Throughout my study period, I had a different
experience with the ethics of the teacher-student relationship,; it gave me pleasure beyond measure. The learning
and living environment associated with students coming from different countries and regions gave me valuable expe-
riences of living in a multicultural environment.

After this education, I have a strong hope and determination that I can work efficiently and effectively for the
government of Sri Lanka to implement the UN's world agenda - "Early Warnings for All” and SDGs with the support
of key stakeholders and donor agencies.

I thank JICA, which has played a key role by extending all its support to my country, especially in the post-war
development in the area of infrastructure, education and health improvements, for increasing my capacity to work
for vulnerable communities in Sri Lanka.
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IMPACT OF CLIMATE CHANGE ON FLOODING IN THE COMORO RIVER
BASIN DILI, TIMOR-LESTE

TELES FERNANDES Simao, from Timor-Leste
Meteorologist / Department of Meteorology / National Directorate of Meteorology and Geophysics

The Comoro River is the main river running through the
city of Dili, the capital of Timor-Leste. The Timor-Leste
Disaster Database (BDDTL) contains records of severe Inundation | Area Inundated | Area Inundated | Area Inundated | Area Inundated

flooding over the last 20 years, with Dili most affected 3:”_“1_((;’1) e YD o YD — = = =
(Table 1). Flooding is a serious problem in the Comoro | 2|>1.0 0.018 0.018 0.11 0.15

catchment area of Dili, Timor-Leste. Every year, floods Total 0.057 0.091 165 1.88
cause damage to publlc infrastructure and properties. To Table 4. Return periods 25-year an(if?gc—zlzzr”r;;he past and future inundated areas
investigate the impact of climate change on

the frequency and severity of flooding in the
Comoro River Basin including the urban areas.
Analysis of past and future rainfall using the
Global Circulation Model (GCM) to project
future climate conditions, three models of GCM
indicate a 4% to 19% increase in the average _.. ]
annual precipitation, which is expected to exac- Figure 9. Inundation distribution for the return periods of 25-year (left) and 50-year (right).
erbate flood risk and lead to more frequent

and severe inundation events in built-up areas of the river basin in the 25-yr and 50-yr return period. The result from
frequency analysis indicates that 25-year and 50-year return periods have an increase of 1.40 and 1.54 times, respec-
tively, and are affected by the built-up in Comoro River Basin, Dili, Timor-Leste by 1.62 sq km and 1.88 sq km from the
inundation depth 0.5 m to >1.0 m, although the Comoro River stream would not be overflown in those extreme rainfall
events. We recommend implementing countermeasures, such as constructing or rehabilitating the drainage system in
urban areas and clean-up the drainage channel to minimize flooding in the future and protect the communities in these
catchment areas.

ArrEr—

Keywords: Climate Change, Flood, RRI model, Inundation Map, Frequency Analysis.

I am Simao Teles Fernandes, a meteorologist working at the National Directorate of Meteorology and Geophysics in
Timor-Leste. This one-year master's course has been an incredibly transformative experience, profoundly impacting
both my academic and personal growth. The program offered a challenging curriculum that continually pushed me to
analyze and innovate, fostering critical thinking skills that will be valuable in any future endeavor. I learned that
flood disaster risk reduction management requires a multi-disciplinary approach, and
the concepts and aspects of structural engineering, computer programing, modelling,
climate change, socio-economics, and general risk management I learned at ICHARM
and GRIPS are very important and useful.

One of the highlights of this journey was the opportunity to engage with a diverse
cohort of students from various backgrounds, cultures, and life experiences. Despite
our differences, we shared a common goal of learning and self-improvement, which
greatly expanded my perspectives on global issues and deepened my understanding
of different viewpoints. Though we came from different countries and cultures, we
had the same goal: to study disaster management policy. The course also provided
valuable practical experiences through field trips, workshops, and seminars, allowing |
me to bridge the gap between theoretical knowledge and real-world application.
These experiences not only sharpened my skills but also built my confidence in
addressing complex challenges I may face in my future career.

I would also like to express my heartfelt thanks to JICA, ICHARM, PWRI, and
GRIPS for providing this opportunity to pursue a master's course in disaster man-
agement policy (DMP) with a focus on flood disaster risk reduction, and to all the
professors for their guidance and support throughout the year. Your dedication has
been instrumental in my development. Thank you very much. Obrigado barak.
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Action Reports from ICHARM Graduates

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 210 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 informa-
tion about their current assignments and projects with the readers around the
globe. HISHINUMA Shiro, a Japanese student who was enrolled in the doctoral
program from 2010 to 2013, has kindly contributed the following article to this
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HISHINUMA Shiro / Z=73 LB

R&D Center, Nippon Koei Co., Ltd., Japan
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It has been 11 years since | graduated from the ICHARM doctoral program. Time flies quickly. During these 11
years, | have been working at Nippon Koei, undertaking a variety of roles in different departments. Currently, |
am affiliated with its R&D Center in Tsukuba, serving as the manager of the Digital Platform Group. One of my
current activities involves working on the DIAS's Water-related Issues Application Project. | have regular meetings
with Executive Director Koike, Research Specialist Tamakawa, Senior Researcher Rasmy, and Dr. Asif, focusing on
how these applications should be effectively utilized as a support system for optimal dam operation. | am grate-
ful that | can still be involved with ICHARM in this way, even after graduation.

Upon receiving the request to contribute this Action Report for the ICHARM newsletter, | would like to share two
key experiences from my career so far, particularly ones that | believe will resonate with the alumni and readers.

1. Invaluable Experience through Consulting Projects

After graduating from ICHARM, | joined an overseas department. There, | was involved in various water-related
disaster projects with JICA, the Asian Development Bank, and the World Bank. Due to my consultant role, | am
not allowed to provide detailed explanations of each project. However, as a hydrologist, | had invaluable experi-
ences that | could not have traded for anything. One such experience was determining the locations for rainfall
observation stations and discharge measurement stations for a flood forecasting and warning system (FFWS).
It might not sound like cutting-edge research, but it was critical work. The ability to observe meaningful data in
real-time as part of FFWS is, of course, essential. Additionally, these observation stations will continue to accu-
mulate hydrological data over several decades. Through my past experiences, | have recognized the importance
of long-term local observation data, which serves as the basis for river planning and management. Thus, | felt a
significant responsibility in proposing where these stations should be placed.

In mitigating flood damage through FFWS, it is a hydrologist's duty to select candidate locations for observa-
tion stations, considering the watershed'’s hydrological characteristics, such as topography, rainfall patterns, and
flood arrival times. For this, we must understand the basin better than anyone else. The rationale behind site
selection should include not only hydrological characteristics but also factors like accessibility for operation and
maintenance (O&M) and the ability to communicate data via telemetry. Additionally, security is a crucial consid-
eration due to the risk of equipment theft. Therefore, | discussed the matter with my counterparts and proposed
placing rainfall observation stations within school premises. | visited the selected schools with my counterparts
and helped explain to the principals the importance of installing rainfall observation stations from a basin-scale
perspective for water-related disaster damage mitigation. We also emphasized the critical role of maintaining
these stations and continuously accumulating data, ideally as part of educational activities. It would be gratifying
if the children who receive this education eventually become civil engineers and contribute to disaster manage-
ment in the future.

For effective O&M activities, it is vital to establish a management system and secure budgets. While | can propose
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systems for building a management structure, budget allocation often depends on the current government's
policy direction. Though | am not involved in policy-making, | hope to provide advice for these matters as a grad-
uate of the policy studies program.

2. Advice that Continues to Resonate with Me

Many pieces of advice and guidance | received from my advisors, including former Executive Director Takeuchi,
remain at the core of my thoughts academically, scientifically, technically, and philosophically. Since they are
deeply personal, | would like to keep them to myself. | hope readers will understand.

LILIAZUE ™ "I |

My supervisor, former Executive Director Takeuchi (center), and his former students,
including myself (second from left), at ICFM9 in Tsukuba, in February 2023.
The photo was provided by Dr. Masood (third from right).

However, what | can openly share is the commencement speech at the graduation ceremony in 2013, which was
delivered by Professor Emeritus Kiyoshi Kurokawa of GRIPS. The full speech is available on his website (https:/
kiyoshikurokawa.com/en/wp-content/uploads/2013/09/arips-commencement-speech-text-by-k-kurokawa.pdf).
| encourage everyone to pause reading this newsletter and take a moment to read the full speech. By the way,
my photo at the graduation ceremony is featured on the top page of the ICHARM website (which is a great honor,
but since it has been there for quite a long time, | wouldn’t mind if it were replaced soon).

"o

The advice that has particularly stayed with me from his speech includes three key points: “Reason,” “Compassion,”
and “Courage.” Whether you are a graduate or current student, Japanese or non-Japanese, a researcher or
government official, different parts of his speech may resonate more with you depending on your personal
experience. However, | believe these three points are universally important.

Now, imagine you have a project to carry out and need to convince people about it. To begin with, you need to
apply “reason,” or rational thinking, to your work. You must be able to build up scientific evidence and logically
explain the benefits that may result from the practical application of ideas, technologies, etc. However, you must
remember that “reason” alone is not always enough for people to go with your plan. Sometimes, even knowing
very well that they should act based on “reason,” they hesitate. This is when you use “compassion.” You must try
your best to understand their situations and what makes them hesitate. Even after applying “reason” and “com-
passion,” you may still face resistance. Then, you have to gather “courage” to keep talking to people; in a more
general sense, the “courage” to keep addressing challenges and striving for a better world.

| always remind myself of the importance of these three key points and try to act on them whenever | meet a
challenge. However, | must admit that it is not something | always manage to do. | struggle a lot, and there is
no magic formula that can solve everything instantly. | believe that making steady progress, even in small steps,
while keeping the three in mind, ultimately leads to growth, socially and personally.

9B2H F % 18K ~3K I
ICHARM £ 1 [a] Alumni Webinar
% ICHARM B E TR#E L £ L 1
ICHARM Alumni Webinar (&, 7K ¢
EBRICET HRINMOBAPEME
FICEET A EBREEBL, X
MERDD T & TREE LERED
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ICHARM launched a new event, the ICHARM Alumni Webinar, and held its first
meeting on September 2 from 1:00 p.m. to 3:00 p.m. at the ICHARM auditorium. This
webinar is an online event intended to strengthen networking between alumni and
current students by promoting interaction and to support ICHARM alumni in car-
rying out their duties at work by sharing knowledge and information on the latest
trends and innovations in water hazard management. The webinar will be held four
times a year, with each meeting focusing on one of the four fields of meteorology,
sedimentology, hydrology, and risk management. The first meeting took place on
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meteorology, featuring presentations from both ICHARM and alumni sides on their
current research and cases of social implementation. The participants shared new
developments and the latest information and exchanged comments and ideas.

In his opening remarks, Executive Director KOIKE Toshio explained the purpose and
background of the alumni webinar. Mentioning the first “online” follow-up seminar
during the pandemic on February 25, 2022, the 9th International Conference on
Flood Management (ICFM9) from February 19 to 22, 2023, the “face-to-face” fol-
low-up seminar after the pandemic on February 22, 2023, and the follow-up seminar
held online on February 23, 2024, he informed the audience that how ICHARM can
create more active partnerships with its alumni had continuously been discussed
through these meetings and that thorough discussions ultimately resulted in two
concrete actions: the development of the ICHARM alumni MEta database and the
regular organization of a webinar to discuss issues in different fields, which is the
ICHARM Alumni Webinar.

Presentations started with Senior Researcher USHIYAMA Tomoki explaining his
research on climate change by using ensemble weather prediction and downscaling
d4PDF, a database for policy decision making for future climate change. Research
Specialist Acierto Ralph presented his research on estimating probable maximum
precipitation using d4PDF for Kyushu, Japan, and on heavy rainfall in Panama.
During the Q&A session, ITAGAKI Osamu, who graduated from the ICHARM doctor-
al program and currently serves as the director of the River Dynamics Management
Group at the Public Works Research Institute (PWRI), asked many questions, facili-
tating an active discussion.

Two alumni followed. Rodrigo Fernandez Reynosa from Guatemala, who studied
in the master’'s program from 2010 to 2011 and the doctoral program from 2012
to 2015, gave a presentation on climate change impacts on hydrology and water
resources in Central America and detailed the international collaborative research
framework for drought in Central America. Malik Rizan Asghar from Pakistan, who
had enrolled in the master’'s program from 2017 to 2018, spoke about the efforts
of the Pakistan Meteorological Department in hydrometeorological forecasting. He
explained not only forecasting but also dissemination of forecasts, especially those
of hazards likely resulting in disasters, including what should be done to deliver
them to the right recipients to minimize livestock, infrastructural, and economic
losses.

In his closing remarks, the executive director highlighted a wide range of global
activities in water-related fields, from international research frameworks to the
information sharing of climate projections. He also praised the presentations and
discussions for being informative and inspirational and emphasized that the insights
gained from them are highly valuable and crucial for the participants to carry out
their work and research more effectively.

The first alumni webinar was attended by 41 graduates, including Director Itagaki,
who joined the meeting at the venue. Additionally, there were 91 other participants.

Online and in-person participants in the first alumni webinar
F T4 BXCEYEON 1 A Alumni Webinar Zh1#&
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This included 13 master's students, eight doctoral students, three faculty members
of the National Graduate Institute for Policy Studies (GRIPS), three staff members of
JICA's Global Environment Department, five former ICHARM staff members, and 18
current ICHARM faculty members.

(Written by USHIYAMA Tomoki and KOBAYASHI Hajime)

Public Relations

The 72nd ICHARM R&D Seminar
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ICHARM holds Research and Development (R&D) Seminars on an irregular basis to
help researchers enhance their skills and stay up-to-date with the latest research
findings by inviting domestic and international experts in various fields of water-re-
lated disaster management. On July 16, 2024, the 72nd seminar was held by inviting
Professor Kun Yang from the Department of Earth System Science at Tsinghua
University.

Professor Kun Yang received his bachelor's and master's
degrees from Tsinghua University in 1994 and 1997, respec-
tively, and his Ph.D. from The University of Tokyo in 2000.
From 2003 to 2007, he served as an associate professor at the
Department of Civil Engineering at The University of Tokyo
before joining the Institute of Tibetan Plateau Research of the
Chinese Academy of Sciences. He started his career at Tsinghua
University in 2016. Professor Yang was the chair of the CEOP/
Water and Energy Budget Study (WEBS) project and a commit-
tee member of the GEWEX/Global Land-Atmosphere System
Study Program (GLASS). He was selected as a “Highly Cited Researcher” in 2021 by
Clarivate, a global provider of transformative intelligence.

Professor Kun Yang
Kun Yang %%

In his talk, titled “Development of a Regional Climate Modeling System for the
Tibetan Plateau,” he presented the development of the Tibetan Plateau Climate
System Model (TPCSM) based on the Weather Research and Forecasting (WRF)
Model. He successfully enhanced the model physics by parameterizing typical land
surface processes, lake-air interactions, cloud processes, and complex topography
and terrain-related processes, significantly improving modeling accuracy. The pre-
sentation was inspiring and insightful, and the participants asked many questions
about his approach.

ICHARM will continue organizing seminars at various opportunities in the future

to update researchers with the latest knowledge and skills on water-related issues
across a wide range of perspectives.

Seminar participants
S LEEH R

(Written by TAKEGAWA Shinya)
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Comments from internship students
A VR=ENEDORXY
ICHARMTIlZ&. Shi Feng& A

ICHARM welcomed two internship students this summer: Mr. Shi Feng, a student of Kyoto Dl iR
University's Graduate School of Engineering, for two weeks from August 26 to September é;ﬁﬁ?ﬁ;ﬁﬁ;gzﬁ%
6, and Mr. JAMAL Najeebullah, a student of Ritsumeikan University's Department of Civil ﬁﬁgk?k?ﬁﬁliﬁ%%ﬁir
and Environmental Engineering, for three weeks from August 20 to September 13. NRLEAVEZ—VEELTS
They kindly contributed the following messages while looking back at their research FANE u'f" . s
activities at ICHARM. ICHARM T 7B & 4% 1) 38 >
TIAY b EWREE L,

Mr. Shi Feng Internship Student

(Kyoto university, Graduate School of Engineering) Stay period: August 26 - September 6, 2024

My name is Shi Feng from China. I am a Ph.D. student at the Graduate School of Engi-
neering, Kyoto University. Before coming here, I had several opportunities to collabo-
rate with ICHARM, both in research programs and conferences. During my two-week
internship at ICHARM, I had the privilege of experiencing the enriching environment
of this prestigious research institution. The supportive atmosphere allowed me to gain
valuable insights into the workings of high-level academic research. Under the guid-
ance of my supervisor, Miyamoto-sensei, I had the opportunity to expand my research
by exploring its applicability to different regions, which broadened my understanding
of its potential universality. A highlight of my internship was attending the 16th
From left: Miyamoto Senior Researcher AOGEO Symposium, where T was introduced to the concept of "Earth Intelligence"
and Mr. Shi Feng . . . . .

and gained hew knowledge in areas such as remote sensing and satellite imagery. As
part of my progress, I applied GSMaP, one of the satellite rainfall data provided by JAXA, and regionalized the 1K-DHM
model to New Zealand, on the opposite side of the Asia-Oceanic region. Although the results did not perform as
expected, these experiences have significantly contributed fo my research and will undoubtedly enhance my future
work. I would like to express my sincere thanks to all the researchers who provided invaluable comments on my research
and to the officers who ensured a smooth process. I look forward to seeing you all again in the future, somewhere on
this planet.

Mr. JAMAL Najeebullah Internship Student

(Ritsumeikan University, Department of Civil and Environmental Engineering) Stay period: August 20 - September 13, 2024

My name is JAMAL Najeebullah, and I am a Ph.D. student at the Department of Civil and Environmental Engineering of
Ritsumeikan University in Japan. I came from Afghanistan to Japan to study in a master's course in April 2022. In
Afghanistan, I worked with the Water Resources Department of the Ministry of Energy and Water, which was related
to water resources modeling and climate change impact assessment. After getting my master's degree in April 2024, T
obtained information on internship opportunities at ICHARM, an international center for water risk management, from
my academic supervisor, Assoc. Prof. Keisuke SATO. I would like to express my sincere gratitude to the president of
PWRT for accepting my internship application. I wish to express my sincere gratitude to the Japan International Coop-
eration Agency (JICA) for providing me with a scholarship opportunity and supporting this internship program.

During my nearly one-month internship, Shrestha Sensei was my main supervisor, and
TAMAKAWA Sensei, USHIYAMA Sensei, and RASMY Sensei were my co-supervisors.
. I learned the application of the Rainfall-Runoff Inundation (RRI) model for flood
" hazard and risk assessment. I conducted model simulations for extreme climate events
| to predict flood inundation areas. I also learned statistical downscaling of Global Cli-
mate Models (6CMs) using the Data Integration and Analysis System (DIAS).

gz

T usually met Shrestha Sensei several times a day and asked for his guidance, and he
: kindly supported me with a nice smile. Thank you very much, Senseil TAMAKAWA
From left: Mr. JAMAL Najeebullah and ~ Sensei kindly taught me the selection, downscaling, and statistical analysis of GCM

Shrestha Research Specialist results, and USHIYAMA Sensei and RASMY Sensei provided invaluable guidance,
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insightful ideas, and kind support. I sincerely thank Ms. OGURA Junko for her kind support through all administrative
processes and for helping me to have a fruitful time at ITCHARM. T would like to thank everyone at ICHARM for creat-
ing a collaborative environment where everybody supports each other.

The skills, research ideas, and insights I have obtained from this internship will surely help my future research. T am
grateful for the opportunity to do an internship at ICHARM. Finally, T would like o thank all the staff of ICHARM for
their support during the internship, especially my former colleagues and lifelong friend, Mr. Bromand. Thank you very
much, everyone, and I wish you all a happy and prosperous life.

Personnel change announcements

NSRBI OBHIS

Joining ICHARM .................................................................

A new member joined ICHARM in September.
She would like to say a brief hello to readers around the world.

NAGUMO Naoko / <& 5 1
Research Specialist / E[f7¢ 5

My expertise lies in physical geography and fluvial geomorphology, and my research has focused on sediment
transportation and landform development by rivers, the historical relationship between humans and rivers, and
the application of these findings to sustainable societies. In my previous position at the Interfaculty Initiative in
Information Studies, The University of Tokyo, | worked on the HyDEPP-SATREPS project, conducting research on
flood risk assessment and enhancing local flood resilience in the Philippines. | am very pleased to be a member
of ICHARM again.

Business tripS / BIMHERU X b * July -September 2024

® July 13-18, MORI Noriyuki and Abdul Wahid Mohamed RASMY, Ethiopia, to participate Nile Cooperation for Climate Resilience (NCCR) Workshop

®uly 27-August 11, USHIYAMA Tomoki, NAITO Kensuke (July 28-August 11), TAMAKAWA Katsunori (July 27-August 9) and Yamashita Daiki (July 27-August
?’ Cc;lorg’oba C;md Buenos Aires in Argentina, 1) to participate in JCC meeting (SATREPS Argentine Republic) 2) to attend workshop and field survey in
ordoba and Buenos Aires

® September 22-24, KOIKE Toshio, Beijing, China, 1) to deliver a lecture in Tsinghua University 2) to give a keynote speech at the 40th anniversary celebration
even of IRTCES and Participate at the 3rd Asia International Water Week

® September 22-29, Abdul Wahid Mohamed RASMY and Shrestha Badri Bhakta, Sri Lanka, to conduct field investigation and household surveys in the
flood-prone areas

©® September 23-26, HARADA Daisuke, Beijing, china, to participate 3rd AIWW (Asia International Water Week) and 40th anniversary of IRTCES

® September 25-28, KOIKE Toshio, Paris, France, to Participate in the International Conference “A Decade of the Sendai Framework for Disaster Risk Reduction
- Envisioning the Road Ahead” hosted by UNESCO

® september 28-October 11, QIN Menglu, Ghana, to conduct field surveys and consult with Ghanaian government agencies as a member of the JICA
research team for the SATREPS Ghana Project

©® September 30-October 6, MIYAMOTO Mamoru, Bangkok and Surat Thani, Thailand, to participate in seminar "Development of Rainfall-Runoff Modelling
System and Application of Satellite-based Rainfall Phase II" and field trip

VlSltorS / E}ljﬁ:ﬁ% IJX |\ * July -September 2024

@ Visited by Dr. Kun Yang from Tsinghua University, July 16
Purpose: invited speakers for the 72st ICHARM R&D Seminar
*See “The 72nd ICHARM R&D Seminar” on page 38

@ Visited by de/«;:('gate from the Meteorological Department, Disaster Management Centre, Irrigation Department and the National Building Research
Organisationof Sri Lanka, July 18

Purpose: part of their professional training
*See “Training for Sri Lanka visitors” on page 4
@ Visited by the Department of Hydraulic Engineering of Tsinghua University, China, July 29
Purpose: part of their international studly trip to learn more about floods and geohazards in Japan
*See “Young visitors from Tsinghua University, China” on page 5
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@ Visited by Six Rwandan delegates (Ministry in Charge of Emergency Management, Rwanda Meteorology Agency, and the Rwanda Space Agency) and
seven Paraguayan delegates (Space Agency and one from the Creation of the National Service for Plant and Seed Quality and Health), August 27

Purpose: part of their training on satellite data utilization under the Human Resource Development in the Space Sector project conducted by JICA
*See “Lectures for Rwandan and Paraguayan visitors” on page 6
@ Visited by delegate from Malaysia-Japan International Institute of Technology (MJIIT), September 17
Purpose: ICHARM researchers gave lectures
*See “Visitors from MJIIT, Malaysia” on page 7

@ Visited by delegate from Typhoon Committee Secretariat (TCS), National Disaster Management Institute (NDMI), National Research Institute for Earth
Science and Disaster Resilience (NIED), September 26

*See “Typhoon Committee: The workshop on “Capacity Building/Knowledge Sharing in DRR”” on page 8

Publlcat|ons / ijg*%i@ |JX I\ * July -September 2024

1. Journals, etc. / Fifi3sE GRXEE. Y v—FIb)

@ \d. Majadur Rahman, Daisuke Harada and Shinji Egashira, Numerical Simulation of River Channel Change in the Suspended Sediment-Dominated
Downstream Reach of the Sangu River, Water 2024, MDPI, July 8 2024, https.//doi.org/10.3390/w16131934

@ Katsunori TAMAKAWA, Shigeru Nakamura, Cho Thanda Nyunt, Tomoki Ushiyama, Mohamed Rasmy, Keijiro Kubota, Asif Naseer, Eiji Ikoma, Toshihiro
Nemoto, Masaru Kitsuregawa, and Toshio Koike, Investigation of an ensemble inflow prediction system for upstream reservoirs in Sai River, Japan, Water
2024, MDPI, September 11 2024, https.//doi.org/10.3390/w16182577

2. Oral Presentations (Including invited lectures) / ZERE (BFEFEIL)

@ HARADA Daisuke, Development of a physics-based rainfall-sediment-wood runoff (RSR) model and its application to flood disasters and sediment
runofffrom a basin. The 3rd Asia International Water Week, The Asia Water Council. September 24-28, 2024

@ NAITO Kensuke, SHINYA Takafumi, Assessing flood risk on local economy focusing on indirect impact through supply chain, The 9th Global Energy and
Water Exchanges Open Science Conference 2024 SAPPORO, GEWEX, July 7-12, 2024

@ Abdul Wahid Mohamed RASMY, TAMAKAWA Katsunori, KUBOTA Keijiro, KOIKE Toshio, Progress and challenges in monitoring and forecasting flood
hazards using multi-platform observations and a hydrological model in developing regions, The 9th Global Energy and Water Exchanges Open Science
Conference 2024 SAPPORO, GEWEX, July 7-12, 2024

@ HARADA Daisuke, QIN Meng/u, EGASHIRA Shinji, Prediction of water, sediment, and driftwood runoff during extreme events using the Rainfall-Sediment-
Runoff (RSR) model, The 9th Global Energy and Water Exchanges Open Science Conference 2024 SAPPORO, GEWEX, July 7-12, 2024

@ QIN Menglu, HARADA Daisuke, EGASHIRA Shinji, Prediction of sediment yields and transport processes in a drainage basin caused by an extreme rainfall
event, The 9th Global Energy and Water Exchanges Open Science Conference 2024 SAPPORO, GEWEX, July 7-12, 2024

@ Shrestha Badri Bhakta, Abdul Wahid Mohamed RASMY, SHINYA Takafumi, Assessment of Spatiotemporal Dynamics of Flood Exposures and Evaluation of
Flood Risk l/?educt/'on Strategies in the Solo River Basin of Indonesia, The 9th Global Energy and Water Exchanges Open Science Conference 2024 SAPPORO,
GEWEX, July 7-12, 2024

3. Poster Presentations / RAZ—R&K

O Z BF. AR ER Ballaran Vicente Jr. De Guzman, /b > EARESDIK i BEHIHIC H1F B LB DITHTEAE, 2024 EAAXIMTEFZAMEL AR, AAXME
FR 2024F9514~16H

@ USHIYAMA Tomoki, Ralph Allen ACIERTO, Dynamic downscaling of d4PDF large ensemble global projections for river basins in Philippine and Indonesia,
The 9th Global Energy and Water Exchanges Open Science Conference 2024 SAPPORO, GEWEX, July 7-12, 2024

@ 7SUTSUI Hiroyuki, Agricultural drought assessment for drought regions in ITCZ and Subtropical High using the Coupled Land and Vegetation Data
Assimilation System (CLVDAS), The 9th Global Energy and Water Exchanges Open Science Conference 2024 SAPPORO, GEWEX, July 7-12, 2024

@ Ralph Allen Acierto, KOIKE Toshio, Determining the contribution of climate change on the maximum rainfall in Kyushu using d4pdf large ensemble
dataset, The 9th Global Energy and Water Exchanges Open Science Conference 2024 SAPPORO, GEWEX, July 7-12, 2024

@ TAMAKAWA Katsunori, KOIKE Toshio, Abdul Wahid Mohamed RASMY, KUBOTA Keijiro, Megnath NEOPANEY, Investigation of satellite precipitation dataset
and snow hydrological model in the upper Chamkharchu basin in Bhutan, The 9th Global Energy and Water Exchanges Open Science Conference 2024
SAPPORO, GEWEX;, July 7-12, 2024

@ NVAITO Kensuke, YOROZUYA Atsuhiro, Dynamic nature of H-Q rating curve and new approach to its development and maintenance, The 9th Global Energy
and Water Exchanges Open Science Conference 2024 SAPPORO, GEWEX, July 7-12, 2024

@ KAKINUMA Daiki, NUMATA Shingo, MOCHIZUKI Takafumi, KUBOTA Keijiro, NAKAMURA Yosuke, KOIKE Toshio, IKEUCHI Koji, Development of a Manual on
Flash F/oocj Forecasting System for Small and Medium-Sized Rivers, The 9th Global Energy and Water Exchanges Open Science Conference 2024 SAPPORO,
GEWEX, July 7-12, 2024

@ DENDA Masatoshi, KURIBAYASHI Daisuke, KOYABU Tsuyoshi, SHINYA Takafumi, Possibility of educational game software to maintain young people’s long-
term interest in water-related disasters, The 9th Global Energy and Water Exchanges Open Science Conference 2024 SAPPORO, GEWEX, July 7-12, 2024

4. Magazines, Articles / }:%. 528 (XHES L)
@ /vt (B1#. HEE. BREIETZKE EAEHCIF—8FE pp.2-5. F—AEHatt

5. PWRI Publications / =EF1T4n (THAERE)
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@ /70U Hiroyuki, EGASHIRA Shinji, KOBAYASHI Hajime, Miyazaki Ryosuke, OHKUBO Masahiko, Report on 2020-2021 M.Sc. Program, “Water-related Disaster
Management Course of Disaster Management Policy Program”, PWRI Technical Note No 4452, September, 2024

6. Other/ ZDfth
None /4 EHEL
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Six months have passed this fiscal year. | am writing this editor's note at the end
of September. Though September is considered the beginning of autumn in
Japan, we still had many days with intense summer heat. However, we have finally
started feeling the cool autumn air toward the end of the month.

ICHARM has also been working on various projects in this year to practice “Efficient
Information Networking,” one of the three pillars of our activities. In early
September, we hosted the Asian Water Cycle Initiative (AWCI) session, which was
categorized as Task Group 1 of the 16th Asia-Oceania Group on Earth Observation
(AOGEO) Symposium. AWCI is a valuable framework that promotes a comprehen-
sive approach to solving water issues and continuously discusses issues related
to international cooperation. | feel great excitement to be involved in this work
as a member of the International Network and Public Relations team. | have also
renewed my determination to hone my expertise as a researcher and become a
person who can contribute to solving social issues through science.

ICHARM will continue to build and strengthen its domestic and international in-
formation network through various events in the future. We look forward to your
continued support in the second half of this fiscal year.

ICHARM Newsletter Editorial Committee
TAKEGAWA Shinya
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We welcome your comments and suggestions.
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