ICHARM Activity Report

Professor KOIKE Toshio, Executive Director, [ICHARM, presented an overview of
ICHARM’s history since its establishment, its current activities in research, capacity
development, and information networking, as well as its future vision, with particular
emphasis on adaptation to climate change, an issue that has gained increasing
recognition across society over the past two decades. This was followed by a
presentation from Professor OHARA Miho, Visiting Researcher at ICHARM (Professor
at the University of Tokyo and former Senior Researcher at ICHARM), who proposed
directions for ICHARM’s activities over the next decade. Her proposal was developed
primarily by former ICHARM researchers and early-career researchers. In addition,
Professor MIYAMOTO Mamoru, Senior Researcher at ICHARM (Professor (joint-
appointment) of GRIPS), reported on the outcomes of discussions with alumni of
ICHARM’s training programs regarding capacity development activities and presented
a future strategy based on those discussions. A summary of these presentations is

provided below.

(Professor KOIKE Toshio)

ICHARM was established in 2006
following Japan’s proposal at the Third
World Water Forum in 2003. Its mission
is to reduce water-related disaster risks
worldwide by sharing Japan’s

experiences and integrating advanced

research, capacity development, and
information networking. Over the past two decades, ICHARM has evolved into a global

center of excellence for water-related disaster risk reduction.

Shortly after ICHARM’s establishment, the scientific understanding of climate change
advanced significantly. In 2007, the IPCC confirmed that global warming was
unequivocal and primarily caused by human activities. In 2008, a landmark paper in
Science declared that “Stationarity is dead,” challenging the long-standing assumption
that historical hydrological conditions could reliably guide future water management.
Since then, the frequency and intensity of floods and storms have increased worldwide,
while successive IPCC reports have confirmed that climate change is contributing to

more frequent and severe heavy precipitation events.



In response to growing global challenges, three major international frameworks were
adopted in 2015: the Sendai Framework for Disaster Risk Reduction, the Sustainable
Development Goals (SDGs), and the Paris Agreement. These frameworks recognized
that global challenges such as climate change and disaster risk cannot be addressed by

individual countries alone and require coordinated international action.

Japan itself has experienced severe flooding almost every year. In response, the
government undertook a comprehensive review of flood management policies.
Scientific advances played a crucial role in this process. Researchers developed large-
scale climate projections and ensemble climate simulations, and the resulting data were
made available through the Data Integration and Analysis System (DIAS). Using these
data, the Council for Social Infrastructure Development reassessed design rainfall
standards and revised infrastructure planning guidelines, incorporating climate change
impacts into flood control measures. Additional measures addressing uncertainty,

exposure management, and resilience enhancement were also introduced.

These efforts led to the promotion of a new flood management philosophy known as
River Basin Disaster Resilience and Sustainability by All, which emphasizes
collaboration among all stakeholders within a river basin. Legislative reforms and new
financial mechanisms were introduced to support implementation. [CHARM considers
it an important responsibility not only to contribute to these domestic reforms but also

to share Japan’s evolving experiences with the international community.

To support disaster risk reduction globally, ICHARM developed atmospheric modeling
systems that combine ensemble weather prediction, downscaling techniques, and
globally available datasets. These systems can be applied anywhere in the world and are
linked with hydrological models to provide real-time flood forecasts. As a result,
forecast accuracy for one- to three-day lead times has improved substantially. A notable
example was the 2018 Kerala flood in India, where ICHARM’s ensemble simulations
successfully predicted a rainfall pattern later confirmed by radar observations and

associated with severe flooding.

In hydrological modeling, ICHARM developed the Integrated Flood Analysis System
(IFAS), a user-friendly tool that has been adopted worldwide. It later introduced the
Rainfall-Runoff-Inundation (RRI) model, which incorporates more sophisticated

hydrological processes while remaining practical for operational use. The RRI model



was successfully applied to the 2011 Chao Phraya River flood in Thailand and

contributed to decisions regarding Japan’s support for flood drainage infrastructure.

Building on the RRI framework, ICHARM developed the Water and Energy Budget-
based Rainfall-Runoff-Inundation (WEB-RRI) model. This advanced system integrates
surface water, soil moisture, groundwater, and energy balance processes, enabling
seamless simulation of hydrological conditions ranging from droughts to extreme floods
over several decades. The model has become a valuable tool for climate change impact

assessment and long-term water resources planning.

ICHARM has also expanded its work to sediment and debris-flow hazards. The
Rainfall-Sediment-Runoff (RSR) model simulates sediment transport and debris
movement across entire river basins and provides detailed information through two-
dimensional and three-dimensional analyses. These tools have been applied to disaster
events in Japan and abroad through collaborative research and graduate education

programs.

Recognizing that technology alone is insufficient, ICHARM has invested heavily in risk
communication and capacity development. It published a collection of 28 flood
emergency case studies from across Japan, highlighting critical situations, lessons
learned, and practical guidance. During the COVID-19 pandemic, supplementary
guidance was developed to support flood emergency management under pandemic
conditions. Additional tools, including online disaster management support systems and
the Virtual Flood Experience System (VFES), have strengthened public awareness and
professional training. VFES enables users to simulate flooding in realistic

environments, including digital recreations of their own communities.

Another major achievement has been the development of an integrated information
platform that connects climate models, weather forecasts, hydrological systems, satellite
observations, agricultural models, and water management infrastructure. Through this
framework, [CHARM has effectively established a Water-Food-Energy Nexus
monitoring and prediction system, allowing climate and hydrological information to
support decision-making in agriculture, energy production, flood management, and

drought mitigation.

Capacity development remains a cornerstone of ICHARM’s mission. Supported by
JICA, GRIPS, and PWRI, its master’s and doctoral programs have produced 226



graduates from around the world. New courses on Water and Sanitation, Water and
Poverty, and Water and Peace have expanded the program’s scope, reflecting the need
for leaders capable of coordinating across sectors. Alumni engagement is maintained
through regular seminars and webinars covering meteorology, hydrology, sediment

management, and disaster risk reduction.

At the international level, ICHARM serves as the Secretariat of the UNESCO-supported
International Flood Initiative (IFI). It has established the Platform on Water Resilience
and Disasters, bringing together experts from multiple sectors to address water-related
challenges collaboratively. Activities have expanded across Asia, Africa, and Latin
America, including drought monitoring systems in North Africa and flood and drought

early warning systems in Kenya, Ghana, and other African countries.

Looking ahead, ICHARM recognizes the need to move beyond a narrow focus on
floods and droughts. Under Japan’s emerging concept of Integrated River Basin
Management for All, attention is being broadened to include water supply, sanitation,
food production, energy generation, environmental sustainability, health, education, and
economic development. Water-related disasters are closely linked to these sectors

through their impacts on vulnerability, exposure, and resilience.

As climate change accelerates and the era of “stationarity” comes to an end, integrated
and cross-sectoral approaches are becoming increasingly important. ICHARM believes
that future decision-making must incorporate quantified uncertainty, economic impacts,

and the interactions between natural, infrastructural, and institutional systems.

For the next 20 years, ICHARM proposes three strategic priorities: (1) building
integrated systems that combine scientific knowledge and practical experience across
sectors; (2) advancing science capable of quantifying not only direct impacts but also
economic spillover effects and hidden societal costs; and (3) strengthening capacity
development and the science-policy interface to enable countries and communities to

build sustainable resilience independently.

Through these efforts, [ICHARM aims to support a more resilient, sustainable, and

water-secure world in the face of climate change.



(Professor OHARA Miho)

To develop the future vision for [CHARM
toward its 30th anniversary and beyond., Prof. Miho OHARA
ICHARM established a task force composed Univ. of Zkyo
of current and former researchers who met
repeatedly to discuss the organization’s future

direction. Their recommendations focus on

strengthening ICHARM’’s three core pillars:
innovative research, effective capacity development, and efficient information

networking.

Regarding innovative research, the task force emphasized the importance of continuing
to accumulate and preserve technical knowledge and practical experience, ensuring that
these assets are passed on to future generations. As a global knowledge hub, [CHARM
should further enhance collaboration among domestic and international institutions to
maximize the use of accumulated knowledge and data. The group also highlighted the
need to develop and apply emerging technologies, such as artificial intelligence (Al)
and extended reality (XR), while improving existing tools to support future disaster risk

reduction.

For capacity development, the task force proposed moving beyond the traditional one-
way educational model toward a two-way learning community. In this approach,
participants would learn not only from Japanese experiences but also from successful
practices around the world. Given the increasing challenges posed by climate change,
mutual learning across countries and regions is becoming increasingly important. The
group also stressed the need to diversify learning opportunities by expanding online and
e-learning programs alongside existing master’s, doctoral, and internship programs,

thereby reaching a broader global audience.

Concerning information networking, the task force emphasized the importance of
addressing emerging water-related challenges and sharing knowledge about future risks
with the international community. It also highlighted the potential of a “Tsukuba
Model,” which leverages collaboration among ICHARM, national research institutes,
private organizations, and the University of Tsukuba to develop integrated solutions for
water-related issues. Finally, the task force recommended that ICHARM strengthen its

role as a facilitator, connecting governments, academia, the private sector, and other



stakeholders to enhance collaboration and generate greater impact in addressing global

water challenges.

(Professor MIYAMOTO Mamoru) Brof. Mamoru MIYAMOTO
The results of a review of ICHARM’s ICHARM
educational programs and alumni engagement T
activities, focusing on how ICHARM can ¥
continue supporting graduates and

strengthening its global alumni network was

presented.

To date, I[CHARM has produced 226 alumni from 41 countries, while 22 students are
currently enrolled in its programs. As part of ICHARM’s 20th anniversary review, a
three-step process was undertaken to identify future directions. First, a SWOT analysis
was conducted based on feedback from alumni to clarify the program’s strengths,
weaknesses, opportunities, and threats. One of the key strengths identified was
ICHARM’s ability to integrate advanced science and technology with practical
knowledge and field experience. In contrast, limited collaboration with industry and
practitioners was recognized as a weakness. Alumni highlighted the global alumni
network as a major opportunity for international partnerships and collaboration, while a
potential threat was the difficulty some graduates face in fully applying their acquired

knowledge and skills after returning to their home countries.

The second step involved collecting and analyzing alumni experiences after graduation.
Alumni shared a wide range of examples related to project implementation, policy
development, research, capacity building, and technical applications. These experiences
demonstrated that graduates are making significant efforts to apply what they learned at
ICHARM to real-world decision-making and problem-solving. However, they also face
challenges, including gaps between scientific knowledge, engineering practice, and

governmental decision-making, as well as shortages of human and technical resources.

Based on these findings, several strategic priorities were identified. First, ICHARM
should continue strengthening its unique approach of combining advanced technologies
with practical experience while adapting solutions to local contexts. Second, more
opportunities for continuous learning after graduation should be established, including

recurrent training and professional development programs. Third, ICHARM should



further expand and strengthen its alumni network to promote collaboration, knowledge
exchange, and mutual support. Alumni also emphasized the importance of advanced
digital technologies, stronger international cooperation, and supportive policies to
enhance the impact of water-related disaster risk reduction and sustainable development

efforts worldwide.
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Reflecting on the Past 20

The IHP Intergovernmental Council adopted the resolution to
support the proposal of the Japanese government to establish
ICHARM as a part of PWRI in September 2004.

The resolution to approve the proposal was adopted by the 33rd
UNESCO General Conference in Paris in October 2005.

Mission:

I Contributing to
the mitigation of water-related disasters worldwide
by sharing Japan's experiences
with water-related disasters
and their countermeasures.

The signing ceremony for
ICHARM on March 3, 2006

The official opening of
ICHARM on March 6. 2006

What era is this 20-year period?

Information
Networking

ICHARM focuses on
research, capacity development, and information networking as three principal areas of its activity,
and has served the world as the Global Center of Excellence
in water hazard and risk management through numerous projects.




Is the climate changing? What does change the climate?

Warming of the climate
system is unequivocal.

IPCC/AR4 (2007)
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Most of the observed increase in global average temperatures
since the mid-20th century is very likely due to the observed
increase in anthropogenic greenhouse gas concentrations.
(IPCC/AR4, 2007)

CLIMATE CHANGE

Stationarity Is Dead:

SCIENCE VOL 319 1 FEBRUARY 2008

Climate change undermines a basic assumption
that historically has facilitated management of

Whither Water Management?

P. C. D. Milly,'* Julio Betancourt,Malin Falkenmark,? Robert M. Hirsch,* Zbigniew W.

Kundzewicz,’ Dennis P. Lettenmaier,® Ronald J. Stouffer’

ystems for management of water
S throughout the developed world have

been designed and operated under the
assumption of stationarity. Stationarity—the
idea that natural systems fluctuate within an
unchanging envelope of variability—is a
foundational concept that permeates training
and practice in water-resource engineering. It
implies that any variable (e.g., annual stream-
flow or annual flood peak) has a time-invari-
ant (or |-year—periodic) probability density
function (pdf), whose properties can be esti-

that has emerged from climate models (see
figure, p. 574).

Why now? That anthropogenic climate
change affects the water cycle (9) and water
supply (/0) isnotanew finding. Nevertheless,
sensible objections to discarding stationarity
have been raised. For a time, hydroclimate had
not demonstrably exited the envelope of natu-
ral variability and/or the effective range of
optimally operated infrastructure (//, 12).
Accounting for the substantial uncertainties
of climatic parameters estimated from short




Stationarity is Dead: Whither Water Management

Total disaster events by type by CRED and UNDRR 2020 IPCC/AR6/WGH1, 2021
1980-1999 vs. 2000-2019 It is unequivocal that human

influence has warmed the
o : atmosphere, ocean and land.
S & 2 g i
Drought  Earthquake Extreme Mass Volcanic Wildfire The frequency and IntenSIty

temperature, I mo\aem}em activity
(@

@ ©

of heavy precipitation events
have increased since the
: 1950s over most land area
@ 200  for which observational data
©1 are sufficient for trend
analysis..

1980
1999

 The world knows that countries cannot act in isolation to
address global issues.
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Recurrent Water-related Disasters in Japan
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River Basin Disaster Resilience and Sustainability by Al
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Reflecting on the Past 20

The IHP Intergovernmental Council adopted the resolution to
support the proposal of the Japanese government to establish
ICHARM as a part of PWRI in September 2004.

The resolution to approve the proposal was adopted by the 33rd
UNESCO General Conference in Paris in October 2005.
Mission:
Contributing to
the mitigation of water-related disasters worldwide
by sharing Japan's experiences
with water-related disasters
and their countermeasures.
Contributing to the simultaneous advancements

The signing ceremony for in Japanese policy reform and sharing these with the world.
ICHARM on March 3, 2006

AR

The official opening of
ICHARM on March 6, 2006




Innovative Research: Atmospherlc Modeling 11
00: 39215Aug 2018

ThF TRAF TRF 7RAF 79 77

Rainfall 20180808— 1.25km ERAS
"

EEEREE R EREE]

00Z15AUG2018 U;W,rain
12000

10000
8000
6000

4000 1

Discharge (m3./s)

2000

Innovative Research: Hydrological Modellng 12

Integrated Flood AnaIyS|s System (IFAS)
nicp 3 ; User londly displayof Indus- 135 Energy and Vertical
e Water Flux Soil Moisture
Balance Profile

Water & Energy
Budget RRI
(WEB-RRI)

[

Rainfall-Runoff-Inundation(RRI) model

RAI Modal Sructure:

(a)

10 Diftson

i Rive

Vo N

* Twe-omensional model CApable Of Simulaing rain:al-runom &R0 TOOC  INUN33NON
srutancousy

+ Tha model deale wih siopes andriver channels separately Climate change impacts on the inundation
* At 3 grd cel in which 3 river channel is locsted. the model assumes thst both slope snd rver

270 DOSRONSd Wk e 5w 0 cod Emergency Simulation in the Chao Phraya River frequency (Left: Present(1979-2003), Center:
Left: RRI, Right: Satellite observation Future(2075-2099), Right: Change (F-P))




Basin model

Rainfall-Sediment-Runoff) (RSR)
model

(

~

Cross-section observation

Innovative Research: Sediment & Drift Wood Modeling

Latest observation data (spatial, temporal)

Laser Profile (LP), Satellite image

Experiments

Sediment transportation, Driftwood,

2-D model ~.

3-D model

)

Channel changes

Local scours such us bridge pier scourin
bank protection works, etc.

Basin-scale
Rainfall and sediment runoff
processes in nver basins
(RSR-model)

}’ Upsiream

The various flood-sediment | boundary
hazards and issues in river basins 1 condiions
+*

Local-scale

« 2-Dfiow and bed variation computation

(Incorporating with IRIC Nays2DH)
_—

[

With Drift-wood

Flow depth and velocity

: ” Boundary Boundary ”jy\
e conditions conditions | | o e 0w
\ [ %n . : e,
[@0btain seaiment and 6nftwood runoft from the basin
/ iRIC-Nays2DH model / \ Open-FOAM_
£ 3 2 -

I Coastal erosion, Dam sedimentation I

River channel design, River management, Hazard prediction

I Management of structures I

Ghana, Philippines, Japan

Bangladesh, Bolivia, Japan

Japan
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ICHARM has published a booklet entitled
“Collection of Critical Situations during Flood
Emergency Response” in June, 2020.

Main Content: local government response

e —
SituationsduringFlood

Emergency Response.

Lo Govermne i)

28 cases of critical
situations from the
review reports of
past flood disasters.

e
(hppanai)

Collectionof el

Innovative Research: Risk Communication

Critical Situations |-

Llll ..

Related Guidelines

Emergency Response

Appendix: local government

response under COVID-19

28 possible ca
of critical
situations
considering

and manuals.

Support System for responsible
sectors of municipalities in
checking measures

several guidelines
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Virtual Flood Experience
System (VFES)

VFES lets users experience
flooding of various conditions
as many times as possible.

-Training for local governments
-Presentations at conferences
-Distribution of booklets, etc.

ponse collection e html

Outreach Activities

Training at a local
government
(Aug.7, 2020)

Online conference by High Level Experts and Leaders Panel
on Water and Disasters (HELP) (Aug. 20, 2020), attended by
their Majesties the Emperor and Empress of Japan together
with icipants from 4 ntri

Students experienced
flooding virtually using VFES




Global Earth Observations

Ground-gauged and satellite
rainfall

W
i

rice

Dam
Module

‘§ > Modellng

E-] asstmllatlon Hydro-power

=5 - Down-scaling | [ Irrigation s
wo - ENSEMblE Floods and
wenve  projections Droughts

Energy and Vertical
Water Flux Soil Moisture
Balance . Profile

Water & Energy

Data Integratlon and AnaIyS|s System

\ L2
Socal
inplamentation Intermotons Cortrbution
T Exerts '
R&D Community
W

e\

Search / Download

Extra-large
volume data
storage

h Speed Networ]
Online Synthesis i '
PoIlcy LEL  Society Prlorlnvestment Local Practice

Discipline 15t WS | 2nd WS
BUdget RRI ;‘ I I Nationol Govemment | 11 | 10
(WE B-RRI ) /| Surface acﬂ[[ators Local Govemment 2] 4
/ Flow . (1) Academe nln
s aae Civil Soclefy Organizafion | 1 | 2
w - o pan B Prvate Sector 2|1
Elow C‘i’n\',gggg Al | [ccunm | (] eLeaming| DL [ Media 71
TO0nnest g o 6 o e s PRlA TS M renime ‘ CCmpact Uncerainfy| SDFHM | COVID-19 | 08§ Gukle Conhnglen:y LS £ g

RamfaII—S(%:lérEent—Runoff {0 e M“:;ﬁ:g Hcive Tl Inovidge CompoNedon

Water-Food-Energy Nexus Monitoring and Prediction

sharing’ Planning

Hands-on !__4
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Fostering Facilitators ‘

but as "catalytic beings”

. Master’s de%ree program (1 yea
In partnership wi

Research Institute (PWRI).
202 graduates since 2007

In partnership with GRIPS, JICA and PWRI
24 graduates since 2010

Three additional courses since 2025 (1) Lecture
Water and Sanitation courses
Water and Poverty

Water and Peace

Follow-up Seminar (2) Practical

for ICHARM Alumni courses
In-person and on-line
since 2013 (3) (4):

ICHARM Aliliy

Effective Capamty Development
not just as “a master of ceremony"

y
the National Graduate Institute for Pollcy Stud|es (GRIPS),
the Japan International Cooperation Agency (JICA) and the Public Works

. Doctor’s degree program (3 years)

Individuals and
implementations
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| Disaster Management Policies A |

Hydraulics

Sediment transport
mechanics

I Disaster Management Policies B |

Hydrology I

! 1 1|
Sediment River Geography on Flood
Management Engineering Disaster Management
T T

Socio-economic and Environmental Aspects of Disaster Risk Reduction for
Sustainability-oriented Flood Management Hydroclimatic Extremes

Open Channel Hydraulics Numerical Analysis Hydrologic Modeling GIS and
and Practice Method and Practice and Practice Remote Sensing
Field Inspection || Project Cycle Management || Water-related disaster || Water-related disaster
Study Practice comprehensive seminar specific seminar

Advanced

Advanced
Hydrodynamics

Hydrometeorology
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Meteorological observation,
modeling and prediction

Hydrolog

Water
modeling &
ment

Global
Model
Outputs

Integrated
Observed
Data Sets

Climatolo
Check &Y

n

Down-
scaling

Bias.
Correction

Quantifyin
Uncerta\llnt\g/

modeling and prediction

ical observation,

Extreme
events

Environment

Soc I
S
Culture & I

history

juawssasse pedw|

Cross-sectoral

decision-making support

Adaptation
Mitigation
Options

Earl

Innovative
technology
- Flood

control
- quality

control

Land use

Monitoring
evaluation

uolsioag
uollejusawsa|dwy|

Promoting Knowledge Integration: Online Synthesis
Capacity Building and Education: Facilitator

IFI IN THE CONTEXT OF

International Flood Initiative (IFI)
International Flood Initiative (IFl) is a joint initiative in
collaboration with such international organizations as
UNESCO-IHP, WMO, UNISDR, UNU, IAHS and IAHR since 2005.
ICHARM is the secretariat of IFI.

IFl partners
@ @

WMO

2 e @UN ISDR

iTY

o<

o
s
TS
I

’Suppori
Platform on Water Resilience
Am: , and Disasters

“Platform o
Water Resilie

Objective components (6) specified in
. HLPW outcorn
Data integration - Flood forecasting doctment
+  Climate change +  Sediment disaster

+  Economic assessment « Confingency planning

and Disasters” i

Efficient Information Networking

Global Agendas

7

Sendai Framework for
Disaster Risk Reduction Paris
2015-2030 Agreement
SUSTAINABLE My
DEVELOPMENT =m’ALS

Sustainable Development Goals
(2016-2030)

~

Sendai Framework
for Disaster Risk Reduction
2015 - 2030 e

ST
COP21-CMP11

SV

&3 WATER ACTION DECADE
i iR

UN International Decade for Action:
Water for Sustainable Development
(2018-2028)

High Level Panel on Water

n (UN/WB)

ce EMakiDng

hcl: Vc?;ummp 12 world leaders
he issue clarion call

for accelerated
action on water

An gt -

\ Outcome document (14 March 2018) /
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HELP-IFI Jakarta Statement
(Oct.24, 2016)
Towards an interdisciplinary
and transdisciplinary
partnership to consolidate
flood risk reduction and
sustainable development

Platforms on Water Resilience
and Disasters among all stakeholders
should be formulated in countries to
facilitate dialogue and scale up com-
munity-based practices.

Disaster risk prevention and resilience
should be integrated in long-term plan-
ning.

Financing for and investment in wa-
ter-related DRR and resilience should
be doubled within the next five years.
“Principles on Investment and Financ-
ing for Water-related DRR" should

be used to make effective use of this
increased investment and could help
increasing investments in countries.




r Resilience and Disastel

v Vietnam

L3
Myanmar d
= BZgo River Basin “'Thqilcmd

- Sitaung River Basi

=

Sri Lanka f )
- Kalu River Basin
- Kelani River Basin
- Malvathu River Basin
1l 3 l | ‘-;.'g’f 3 2
Indonesia
- Bengawan Solo.River Basin

o]
unesco
& pIAS
®
Niger River Basin
Volta River Basin

WaDiRe-Africa, UNESCO project Morocs
funded by the Government of Japan, = -/ _//* =@/ = @~ [0 ]
aimed to develop a prototype of °
0SS and implemented capacity T
building programs for fostering i 6‘./:‘ -
Facilitators, focusing on flood early #
warning, hazard mapping and G
contingency planning.

Sk

| Kick-off Meeting in Lo

me, Togo, June 2019

Kenya: .
— E Flood Early Warning

ﬁe reselr{ iv?i\ of!‘WétterRego&ni(eﬁl Managemetr}{Aathprities & Une - Ghana:
eteorological Agencies, and Risk Management Agencies : > :
gee o g g Q= DIAS Flood and Drought
Early Warning

GSMaP rainfall

Flood Earty Warning System
for West ATca 2e “Iu

M::'f:ﬁm 5 == r e-Learning Training
BEnE——. ‘ 1. Training for Experts: @ WORLD BANKGROUP | @

toutr wee_ll_<l se_slsio(nls&AS . =
-Lecture, Tutorials, ession . o
-288 participants, 197 certificated South Sudan: “—
H Tutorigl of

— .. 2.Training for Facilitators: Flood and Drought |
hazard mapping = L " TWo weekly sessions Early Warning
S =T _lecture, Q&A Session
Tutorial of Contingency Planning -44 participants, 30 certificated
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ICHARM Projects Currently Conducted in the world

- IFI Philippines
" 5: PhiIi;Eine DRR

2 “:" @awbo

a L. OQAWCI )
el Asia
" \ >
¥ (\ Argentina EW
————

Y /

(.
Research framework

@ IFI Platform O JICA-JST SATREPS @ MexT KAKENH EEBTEZ] O NEDO @Eno
@WorldBank € @ ADB [Il] OUNESCO 0 A0GE0 AOGED

unesco

EW: Early Warning, AWDO: Asian Water Development Outlook, AWCI: Asian Water Cycle Initiative

Reorganizing the Conceptual Framework

 The world knows that countries cannot act in isolation to
address these risks.
« Concerted Action is Required.

*» Sendai *» Sustainable > Paris

< Framework © Development S Agreement
< oR?S[k)lsaster .. Goals & (COP 21)
§ Reduction

¥ ¥
Post 2030
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Reorganizing the Conceptual Framework

River Basin Disaster Resilience and Sustainability by Al

1) Flood Prevention

Catchments

> Improve rainwater
storage functions
<P/M/E/R>
Improve rainwater storage
facilties and effectively use
agricultural reservoirs for
flood control

River Areas

» Store flowing water
<N/P/M/W:

2) Exposure Reduction

> Guide residents to lower risk areas / Promote safer ways
of living <M/ E/ R>
Consider land use restrictions, encourage relocation, provide flood risk
nformation in real estate transactions, and improve finandial tools

> Localize inundation areas <N /P / M=
Install banking structures and utilize existing facllities, which play the
role of secondary levees

3) Disaster Resilience

> Improve risk information
onland <N / P>
Promote the designation of
probable inundation zones
so there s sufficient area
covered by risk information
> Reinforce evacuation
systems <N/ P/ M>
Dev elur long-term prediction
technologies and acquire
reaHime inundation and

. maximize
a rich environment

Integrated River Basin Management for All

minimize
damage from
water-related disasters

2

Construction, upgrades,
effective use of dams, and
pre-discharge in water

W Constil grades breach detection technologies
e Use of of Flood %)ams » Minimize economic

utilization dams for flood Water Uflllzauon Dams damages <E / R>
conrdl Ry MR - e Prepare ant-nundation
<N/P/M>= R 8 2 Ne—— measures in factories and
Ut e i e $ e Use of Agticultural 0% i bulings and develop BCPs
integrally with land use Resel for | |ocation > Promote safer ways of
> Ensure and improve the . .;F|°° cprol Sy living <k / R>
discharge capacity of ,'J} Ll P . Provide flood risk information
river channels [ in real estate transactions
<N/P/M> Yo'y Rétarding Basi = and promote anti-nundation
Channel excavation, setting u el Sl e preparedness through
back levees, and mprovement  Secondary Leveel]  inancil ools
improvement of erosion - — o ‘Im DrQVETe”.t > Improve technical support
control dams and rainwater Levee Reinforcement r 9. " systems for affected local
drain facilities 8 governments <N / £>

Strengthen TEC-FORCE
(Technical Emergency Control
Force, managed by MLIT)

» Eliminate inundation
promptly <N /P / M etc.>

| SEEEEE the benefits of water
Finance Strengthening efforts through collaboration,

Accelerating National Resilience respecting each other to achieve synergistic effects
about 110B$ from 2021 to 2025 and managing conflicts of interest.

> Reduce overflow
<N/P>

Storage Facility

Strengthen levees to make Improvement *

them last a ong time even
when overlapping

<> Expected to be implemented by
N: National Govemment, P: Prefectures, M: Municipalties.
E: Private Enterprises, R’ Residents. W: Water Users

Governance
Amendment of the associated nine
acts = Unanimous adoption

maximize

Reorganizing the Conceptual Framework

Social/Economic Disparity

Degradation 3
Social Issues
Poverty. Gender, Inequity, Conflict

4

Disaster Risk Disorganized

\Land Use

3
.
Y
.
.
0y
.
.

Quality of Life s
Health, Education, Employme! E Human Habitat
LvA s

Q
Q
Q
Q

Natural Environment

.

i~

Q

x Water, Sanitation, and Hygiene Services
.. W
Vulnerability N ’ ( enel |)s of developmen

v..

e Water Use Benefits of development
(spill over) gred,

Too . GG (SPoven :
L|tt|e ........... STTTIII I Da||y Water EnsssnasssasssEnmmnnnn Much (DdlsasEerdamage

irect)
] Climate Change (Ei)r|]§gisrteecrt;1amage .

) Seamless, Connected, Integrated Hidden Liability ~—

 Co
[




Envisioning the Next 20

* We need to establish practical governance structures that support the
balanced development of social common capital - namely, the natural
environment, social infrastructure, and institutional capital - in the context of
climate change.

* We need to encourage increasing strategic investment based on this
interconnectivity.

To promote these activities, ICHARM will strengthen the following:

1. Development of a system for integrating and sharing scientific and
experiential knowledge across various fields, connecting everyday life with
extreme times and enabling all stakeholders to reflect this knowledge in their
actions.

2. Promotion of science that quantifies and visualizes not only direct benefits
and harms but also economic spillover effects and hidden liabilities.

3. Support for capacity development to enhance the science-policy interface, as
well as the creation of systems that enable communities, countries, and
regions to implement capacity building independently.

ICHARM
Future Vision

~ICHARM
20230~

OHARA Miho,

Center for Integrated Disaster Information Research,
University of Tokyo
/ICHARM Visiting Researcher (Previous Senior Researcher)




Background

* At twenty years’ anniversary, it is important to consider how ICHARM should move forward
over the next decade as ICHARM take the next step toward our 30th anniversary.

* For the purpose, ICHARM has developed a task force team including current and former
ICHARM researchers to discuss “ICHARM Future Vision.”

Task force team

Member:

*  Prof. OHARA Miho (University of Tokyo),

*  Prof. SAYAMA Takahiro (Kyoto University),

*  Dr. KAKINUMA Daiki (ICHARM Senior Researcher)

*  Dr. MOROOKA Yoshimasa (ICHARM Senior Researcher)

*  Mr. YAMASHITA Daiki (ICHARM Researcher)

Advisor:

*  Prof. SHIMIZU Yoshihiko (ICHARM Research & Training Advisor)
Coordinator:

*  Dr. KURIBAYASHI Daisuke (ICHARM Chief Researcher)

<Innovative research> atormar o erecring. R

Local Practices

® As a research institute, ICHARM has a distinctive mission to accumulate technical expertise over time
and ensure its reliable transmission across generations by leveraging approaches different from those
of universities.

Accumulation of technical experience

Knowledge Hub

® The data that ICHARM has created enhances its value as a knowledge hub that connects domestic and
international institutions and will be effectively utilized over the next decade.

Developing new technologies

® ICHARM should continue developing new technologies, including XR and Al, while enhancing existing
technologies for their effective implementation for future disaster risk reduction.
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<Effective Capacity Development>

Two-way learning

®|CHARM should move beyond the conventional one-way teaching model and build a two-way learning
community where participants, including us, actively learn from successful practices in the world.

Diverse modes of learning

® ICHARM needs further strengthen online and e-learning approaches, establish more diverse
modes of learning, and respond to learning needs around the world.

<Efficient information networking>

Addressing emerging trend of global water-related issues

® Global water issues continue to evolve. At this milestone of the 20th anniversary, ICHARM needs
deepen understanding of the emerging trends of global water issues among international
community and make strategic efforts to address them.

"TSUKUBA Model”

® ICHARM will collaborate with research institutes in Tsukuba such as NILIM etc. and disseminate
integrated technologies as the “Tsukuba Model” so that these can be contributed to solve
region-specific water issues in the world.

Intermediary Facilitator

® ICHARM should enhance its role as a facilitator and strengthen its value by serving as an intermediary
that bridges governmental organizations and private sectors.

15



As of March. 2026

Papua New ]
i i _ Thailand, 1
' C H AR M A' u m n ' Mauritius, 1 Guinea, 1 Albania, 1 !”fanzar?i'ae,"}l
Lt Maldives, 1,, |
Lib et N | & *

iberia, 1

‘ Tunisia, 2

graduates consist of HaREey
202 master course and
24 doctoral course G"a;;"':'a’ijjjf,,,
’~ Ethiopia, 3
Colombia, 3_—
The number of countries Kenya, 4
our graduates come from is Vietnam, 5]
Malaysia, 5
students, 14 master students and
2 2 8 doctoral students, study hard at Brazil, 5
ICHARM and GRIPS in 2026 Japan, 6

Indonesia, 8

Myanmar, 10 — Philippines, 13

STEPS FOR SHAPING
FUTURE ICHARM'’S EDUCATION

* Scenario planning based on future
visions

* Adapting programs to long-term changes

* Recurrent education opportunities

* Supporting the strengthening of alumni
networks

* Alumni Tracking

&%u% * Collecting cases of project formulation,
institutionalization, and implementation

* Also, cases where a need for further learning or
experience was identified

Case collection

* Look at the current status of ICHARM educational programs from afar
ZEISTE{H in terms of internationality, practicality, and research potential
Objective evaluation . What.we ne.ed to (.jO.IS more than ;us:t a satisfaction survey
* Also, investigate similar and competing programs
* Clarify the identity of ICHARM and its graduates
* SWOT analysis
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1. OBJECTIVE EVALUATION

SWOT analysis of ICHARM educational program

Positive

Strength

Internal -

Integration of advanced technologies with
practical knowledge

High specialization in water-related DRM and
climate issues

Highly experienced faculty staffs
Extensive networking opportunities

Opportunity

External -

Strong alumni network enabling global
partnerships

Increasing demand for DRR and integration of Al
big data, and satellite technologies
Opportunities for online education and short
courses to expand reach

Negative

Weakness

Very short and intensive program duration

Limited coverage of new or related topics (AI/ML,
law environment...)

Language barriers
Limited collaboration with industry or practice
Student'’s different background

Threat

Lack of independency and increasing competition
from other programs

Risk of underutilization of graduates’ skills in
home countries

Risk of falling behind rapid technological
advancements (Al big data...)

1. OBJECTIVE EVALUATION

TOWS result (action tool)

Follow-up System

Strength

Weakness

* Extensive

» Highly expertized faculty
« International and multicultural

e Limited , collaboration,

» Small-scale program

« Different types/level of
students

* Increasing global demand
(AI and

Opportunity satellite technology)
* Online platform education
- Underutilization of skils | © Enhance follow-up
Threat * Risk of falling
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2. CASE COLLECTION

Alumni tracking
« Flaviana Pinto Fernandes, Timor-Leste, 2025
* Markandu Mauran, Sri Lankan, 2024
+ Nalin Kumar Ranasinghe, Sri Lankan, 2013
* Sheila Joy L. Go-oc Abdon, Filipino, 2018
+ Allen B. Orogo, Filipino, 2023
» Zaw Myo Khaing, Myanmar, 2014

+ Akshay Kowlesser, Mauritian, 2021

+ RAFAEL SILVA ARAUJO, BRAZILIAN, 2020

+ Jhon Alex Bautista Mejia, Peruvian, 2025

+ Sanjeewa Illangasingha, Sri Lankan, 2024

* Rahman MD Shahinur, Bangladesh, 2025 %
+ Caballero Figueroa Eduardo Jose, Honduras, 2024

+ Roshan Indika Jayasinghe, Sri Lankan, 2018

* Mihretab Gebretsadik Tedla, Ethiopian, 2023

« Salah Ud Din, Pakistan, 2024

Policylinstitutional
Development (3)

OF™ ':
I ro;ect‘ H Research
mplementation (7) H @ Impact (2)
2 Alumni
Case
... Collection,,
-‘-l“'-- : .".
Capacity Development _:
[Training (5) §o i, Others(9)
Technical

</> | Application (5)

2. CASE COLLECTION

Example of Cases

Allen B. Orogo, Filipino, graduated in 2023

Leveraging her experience at ICHARM, she

of Rainfall-Run-off-Inund: Model for

nd Community Oriented Flood Forecasting developed the RRI MOdeI for the BICOI

System in the Bicol River Basin

River Basin as the operational flood
forecasting system. This achievement has
won 2nd place in the PAGASA innovation
awards 2025.

To expand the implementation, she is also
leading the organization of a training
seminar on developing operational flood
warning systems, together with other
ICHARM graduates.

Activity report of her application

Jhon Alex Bautista Mejia, Peruvian, graduated 2025

To bridge the gap between academic training and real-world
engineering challenges, he has conducted some seminars on RRI,
RSR, and IWRM collaborating with Water Resources Management
Council or Republic Peruvian Congress

DIPLOMA DE

[
CONSTANCIA
OTORGADO A

non Bautista Mefia

0 calitaddn xpostor s i Toee
e
Integrated Water Resources Management
seminar, in collaboration with the Republic
Peruvian Congress

Basin-scale sediment

transport modelling
methodology, using RSR and
Nays2DH models

RECONOCIMIENTD @ 1%
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2. CASE COLLECTION

Suggestion from Alumni

Experience and knowledge gained through ICHARM's programs have enhanced leadership
and institutional development, as well as structured organizational practices, accountability
systems, and decision-making processes.

However, some alumni also identified challenges:

* Gaps between scientific research, engineering practice and the
administrative decision-making hierarchy

* Limited technical staffs

Then, some suggestions from alumni are ...

* Inclusion of new technology and advance digital technology in practice
« Strengthening collaboration, networking and exchange program

« Enhancement in Policy

3. FUTURE STRATEGY

Key Directions

* Evolving into an educational program integrating
advanced science and technology with practical sense

* Create more opportunities for promoting to further
learning after graduation

* Develop consolidated and mutual networking among
all alumni
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