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ICHARM 4th Governing Board Meeting

Date: June 2, 2020, Tuesday, 16:00-18:00
Venue: Web Meeting

Agenda:

» Opening by Chairperson, President of PWRI
»  Self-introduction by Governing Board Members

» Introduction of the Agreement between UNESCO and the Government
of Japan regarding the Continuation in Japan of ICHARM

» Rules and procedures for ICHARM Governing Board (Confirmation)
» Examination of ICHARM Activity Report
» Examination and adoption of ICHARM Work plan

» Closing
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Rules of Procedure for ICHARM Governing Board

Article 1 Intent

These Rules of Procedure (hereinafter referred to as “the Rules”) shall
state the necessary matters which shall guide proceedings of the
International Centre for Water Hazard and Risk Management (ICHARM)
Governing Board (hereinafter referred to as “the Governing Board”)
meeting, subject to Article 6 of the agreement between the Government
of Japan and the United Nations Educational, Scientific and Cultural
Organization (UNESCO) regarding the continuation, in Japan, of the
International Centre for Water Hazard and Risk Management (category
2) under the auspices of UNESCO, signed on 13 February 2020
(hereinafter referred to as “the Agreement”).

Article 2 Composition

1) The members of the Governing Board will be composed as provided
for by Article 6 of the Agreement. The President of the National
Research and Development Agency Public Works Research Institute,
Japan will be designated as Chairperson of the Governing Board.

2) The members of the Governing Board shall be appointed by the
Chairperson.

3) The term of office for each Governing Board member appointed by
the Chairperson shall be three years. This term may be extended by
re- appointment.

Article 3 Board Meetings, Quorum, and Minutes

1) The functions of the Governing Board shall be prescribed as provided
for by Article 6 of the Agreement.

2) The Chairperson shall convene the Governing Board meeting.
Participation by a majority of Governing Board members shall be
necessary to proceed with the Governing Board meeting.

3) The majority agreement of all attendees shall be necessary for the
adoption.

4) The official language of the Governing Board meeting shall be
English.

5) The secretariat of the Governing Board (referred to in Article 4) shall
take minutes of the Governing Board meetings.



Article 4 Secretariat
ICHARM shall function as the secretariat of the Governing Board.

Article 5 Amendment of the Rules

The Rules may be amended during a Governing Board meeting by
consent of the majority of attendees. The Chairperson can ask for
electronic votes when urgent decision issues relevant to the Rules arise
between meetings. The decisions in such cases shall be made by consent
of the majority of the members who have voted by deadlines.

Article 6 Miscellaneous Provisions

Miscellaneous provisions necessary for the management of the
Governing Board but not included in the Rules shall be decided by the
Chairperson in consultation with the Governing Board members.

Supplementary Provisions
The Rules shall be enacted on 2 June 2020.



ICHARM Program

1. Mission of ICHARM

The mission of ICHARM is to serve as the Global Centre of Excellence for Water Hazard and
Risk Management by, inter alia, observing and analyzing natural and social phenomena,
developing methodologies and tools, building capacities, creating knowledge networks, and
disseminating lessons and information in order to help governments and all stakeholders manage
risks of water related hazards at global, national, and community levels. The hazards to be
addressed include floods, droughts, landslides, debris flows, tsunamis, storm surges, water
contamination, and snow and ice disasters.

We envision a Center of Excellence housing a group of leading people, superior facilities, and
a knowledge base which enables conducting i) innovative research, ii) effective capacity building,
and iii) efficient information networking. Based on these three pillars, ICHARM will globally
serve as a knowledge hub for best national/local practices and an advisor in policy making.

2. Long-term Programme (around 10 years)

ICHARM will engage in the following activities in order to fulfill the Mission, keeping in
mind localism, a principle that takes into account 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:

(1) Innovative research

ICHARM has accumulated a broad range of knowledge and produced high-quality research
outcomes to make practical policy recommendations and solve problems in the field of water
disaster reduction, including methods for observing, forecasting and analyzing water related
disaster hazards and methods for assessing, analyzing and monitoring exposure and
vulnerability.

Important global decisions were made and came to fruition in 2015, with the Sendai
Framework for Disaster Risk Reduction 2015-2030 (Sendai Framework) in March, the
Sustainable Development Goals (SDGs) in September and the Paris Agreement on Climate
Change (Paris Agreement) in December. These decisions emphasized the current disaster risk
reduction on water hazard through a holistic view of the changes in hazards arising from climate
change, and in vulnerabilities and exposures arising from societal and environmental problems,
and also stressed the importance of future disaster risk reduction through monitoring and
prediction of water related hazard risks. Another area commonly pointed out in these agreements
is the challenge of building disaster resilient communities, referring to ones practicing the
enhancement of disaster preparedness to minimize damage and prevent disasters similar to
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previous ones, while, once hit by a disaster, quickly shifting their focus to emergency response
efforts and then to restoration and recovery under the concept of “Build Back Better”.
Additionally, it is worth noting that all these agreements strongly recommend maximizing the
role of science and technology in these efforts.

Based on the background above, ICHARM will implement the following research in
cooperation with other organizations:

(1) Data collection, storage, sharing, and statistics on water related disasters

It is often difficult for developing countries to formulate effective disaster management
plans suitable for the characteristics of water related disasters and local-specific natural and
social conditions. This can be attributed to insufficient systems to collect, store, share and
statistically arrange data on disaster damage and hydrological and meteorological events.
Recognizing such attributions as the most fundamental gaps in disaster risk reduction,
ICHARM will implement research on data collection, storage, sharing, and statistics on water
related disasters as one of its major research themes.

ICHARM will conduct research on technologies to collect and store data and information
regarding hazards, exposure and vulnerability, and to share them among stakeholders while
facilitating national and local efforts to collect, store and share data through developing and
applying feasible technologies for data collection and information sharing among
stakeholders. ICHARM will also promote such efforts by developing methods of combining
local data with satellite observation or numerical model outputs to produce data and
information for a wide area that cannot be obtained if a system depends solely on local
observation. Technical assistance will be provided in other related areas, for example, for
countries to compile highly reliable statistical data and to develop a database for stakeholders
to exchange and share data and information in real time.

As such, ICHARM will continue its contribution to disaster risk reduction through the
research on data collection, storage, sharing, and statistics as the most fundamental
infrastructure.

(2) Risk assessment on water related disasters

ICHARM has been developing technologies and methods for risk assessment of water
related disasters as an independent knowledge from each other; for example, hazard
assessment technologies such as the Integrated Flood Analysis System (IFAS) and the
Rainfall-Runoff-Inundation (RRI) model and vulnerability assessment methods such as an
economic damage assessment method separately. However, it is important to effectively
integrate the assessment of hazards, exposures and vulnerabilities in order to promote the
shared understanding of water related disaster risk among all stakeholders on a basin-wide
scale.



ICHARM will develop, verify and improve methodologies to integrate the assessment of
hazards, exposures and vulnerabilities. ICHARM will conduct case studies into risk
assessment of water related disasters, taking local conditions into account, and use the
outputs to assist local communities in their own risk assessment and disaster risk reduction
tailored to local backgrounds. Additionally, since monitoring methods for its global targets in
the Sendai Framework has not been agreed, ICHARM tries to make a contribution to the
development of a globally applicable method by conducting and comparing the results of
such local case studies.

As such, ICHARM will contribute to the relevant information creation for supporting risk
communication and understanding the risk of water related disasters.

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

Water related disaster risk changes over time due to the changes in hazards arising from
climate change and also the changes in vulnerabilities arising from urbanization. Under such
increases in risks, prevention measures based on the present risk information may not be
effective on future disasters. Furthermore, without properly estimating the effects of measures
planned under the increased risk, the economic efficiency of disaster-related investment
might be underestimated. To avoid such misperception, ICHARM will continue research on
forecasting future risk derived from the change between the past and the present.

Specific research themes include the development, verification and improvement of
methods for monitoring and forecasting changes in hazards due to climate changes with
various temporal scales ranging from season to a longer period of time under the influence of
climate change, and also include the development, verification and improvement of methods
for monitoring and forecasting changes in exposure and vulnerability to water related
disasters due to development or social and economic changes. These methods will be applied
to case studies, whose outcomes will be used to provide support for local communities to
arrange the methods according to their needs and conditions so that they will effectively use
the modified methods to mitigate future risks of water related disasters by themselves. The
methods with various local adjustments will be further developed and compared with each
other, eventually becoming applicable as global standards.

ICHARM will continue its contribution to effective disaster risk policymaking under the
increased risk of water related disasters.

(4) Proposal, evaluation and application of policy ideas for water related disaster risk reduction
Irrationally low priority of the investment in disaster risk reduction creates many disasters
and disturbs sustainable development in developing countries. ICHARM will propose and
evaluate policy ideas for water related disaster risk reduction based on the local backgrounds



in order to visualize the effectiveness and efficiency on investments in disaster risk reduction.

The research includes the analysis on concrete policy ideas in terms of adaptability to the
actual field with considering the local lifestyle, socio-economic activities and future changes
of risk, and building consensus among stakeholders regarding the significance of disaster risk
reduction policies in the context of sustainable development under climate change, to support
the formulation of independent and new policy proposal by each country. The research also
develops methods and models capable of evaluating the socio-economic effect of individual
disaster related policies. Applying the developed risk assessment methods in (2), methods and
models for policy evaluation and decision making will be developed, verified, and improved.
These case studies will be applied through international projects.

As such, ICHARM will continue its contribution to the decision-making on investments in
disaster risk reduction by states and funding agencies.

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

Although some cases have reported that disaster reduction measures were highly effective,
other cases have also reported on unfortunate incidents in which the malfunction of
communicating critical information to residents delayed their evacuation and resulted in a
catastrophe. It has also pointed out that communities should take appropriate relief and
emergency measures for prompt restoration and better recovery even at the unexpectedly
large-scale disaster. This shows the necessity of technical support that local governments and
residents should be well aware of disaster prevention and mitigation, and then implement
them in practice. With the wide understanding of the structure of local communities and the
patterns of human behavior, ICHARM will develop and apply the methods of planning and
implementing a wide range of disaster management measures effectively during disasters
with consensus building among stakeholders.

ICHARM will support the implementation of means for effectively sharing information
from an early warning system and other sources among administrators and residents, and also
support the development, verification and application of the collaboration among various
sectors for disaster risk reduction, continuity of operations planning based on local needs and
conditions, and the improvement of interoperability during disaster responses linking
administrative functions effectively at all levels.

As such, ICHARM will continue its contribution to constructing local applicability of
water related disaster management through improving practitioners’ and people’s
understanding on disaster risk and their practice.

(1i) Effective capacity building



Local capacity is essential to sound management of water related risks. Through provision of
cutting-edge training which emphasizes development and application of advanced knowledge
and solutions, ICHARM supports a global network of exemplary practitioners of water related
hazard and risk management.

(1) Foster the development of solution-oriented practitioners and Training-of-Trainers (TOT)
instructors, with solid theoretical and engineering competence who will contribute effectively
to the planning and practice of disaster management at any levels, from local to international.

(2) Build a network of local experts and institutions equipped to address water related risks with
accumulated knowledge and applied skill both in research and practice, through trainings on
occasion of international projects and education/training activities at ICHARM.

(111) Efficient information networking

ICHARM?’s broad knowledge base and primary research findings support powerful and
comprehensive opinions which guide water related hazard and risk management solutions from
global to local scales.

(1) Accumulate, analyze and disseminate major water related disaster records and experiences
through worldwide practitioners’ networking.

(2) Mainstream disaster risk reduction policy by facilitating active collaboration and
communication within an influential global institutional network, such as the International
Flood Initiative, and through dissemination of technical knowledge for water related hazard
and risk management.

3. Mid-term Programme (around 5 years)
In order to achieve the Mission, we will focus ICHARM activities collaborated with other
organizations in the next 5 years to:

(1) Innovative research

(1) Data collection, storage, sharing and statistics on water related disasters
ICHARM will conduct research on technologies to collect and store data and information
regarding hazards, exposures and vulnerabilities in multiple locations both in and outside
Japan, and to share them among stakeholders while facilitating national and local efforts to
collect, store, and share data through developing and applying feasible technologies for data
collection and information sharing among stakeholders. Technical assistance will be provided
for countries to compile highly reliable statistical data.
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®)

(4)

®)

Risk assessment on water related disasters

ICHARM will develop, verify and improve methodologies to integrate the assessments of
hazards, exposures and vulnerabilities. ICHARM will conduct case studies in multiple
locations both in and outside Japan into risk assessment on water related disasters, taking
local conditions into account, and use the outputs to assist local communities in their own risk
assessment and disaster risk reduction tailored to local backgrounds.

Monitoring and prediction of changes in water related disaster risk

ICHARM will develop, verify and improve methods for monitoring and forecasting changes
in hazards due to climate changes with various temporal scales ranging from season to a
longer period of time under the influence of climate change, and in exposure and
vulnerability to water related disasters due to development or social and economic changes.
These methods will be applied to case studies in multiple locations both in and outside Japan,
and outcomes will be used to provide support for local communities to arrange the methods
according to their needs and conditions so that they will effectively use the modified methods
to mitigate future risks of water related disasters by themselves. The methods with various
local adjustments will be further developed and compared with each other, eventually
becoming applicable as global standards.

Proposal, evaluation and application of policy ideas for water related disaster risk reduction
ICHARM will develop methods and models capable of evaluating the socio-economic effect
of individual disaster related policies. These methods and models will be expected to build
consensus among stakeholders regarding the significance of disaster risk reduction policies in
the context of sustainable development under climate change, and will help develop policies
based on local needs and conditions and make decisions on international assistance. Applying
the developed risk assessment methods in 3-(2), the methods and models for comprehensive
policy evaluation and decision making will be developed and verified.

Support in constructing the applicability of water-related disaster management

ICHARM will support the implementation of means for effectively sharing information from
an early warning system and other sources among administrators and residents, and also
support the development, verification and application of the collaboration among various
sectors for disaster risk reduction, continuity of operations planning based on local needs and
conditions, and the improvement of interoperability during disaster response liking
administrative functions effectively at all levels in multiple locations both in and outside
Japan.
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The following research projects (a) - (e) will be set for the maximum reduction in water

related disaster damage based on the mid-term research programmes above:

(a) Technology for constantly monitoring, storing and using disaster information

(b) Support system for early warning capable of providing accurate information in a
shorter period of time

(c) Assessment and planning technology for appropriate water resources management
with insufficient information

(d) Technology for assessing the impact on local communities of water related disasters
in flood plains and for evaluating the effect of investments in disaster risk reduction

(e) Technology for the effective use of water related disaster risk information to reduce
disaster damage

The relationship between the long-term and mid-term research programmes and the research

projects (a) - (e) is shown in Reference 1.

(1) Effective capacity building

@

@

Foster the development of solution-oriented practitioners and those who can provide
Training-of-Trainers (TOT) programs with solid theoretical and engineering competence who
will contribute effectively to the planning and practice of disaster management at any levels,
from local to international.

In stronger collaboration with GRIPS and JICA, ICHARM will continue to build and
improve its Master’s and PhD programs in Water-related Disaster Management, as well as its
short-term capacity development training programs. Training schedules and programs,
particularly at the PhD level, will be integrated seamlessly with ICHARM research activities,
creating new opportunities for student involvement in a greater scope of research topics and
methods, and supporting mentorship from a wider range of ICHARM researchers. New
approaches will be explored to offer training programs as a module/package, or through
e-learning/remote style that can contribute to more flexible and efficient training.

Build a network of local experts and institutions equipped to address water related risks with
accumulated knowledge and applied skill both in research and practice.

As graduates from ICHARM training programs circulate across the globe, carrying with them
the skills and knowledge they have acquired in their training, they become water hazard and
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risk management leaders in their own localities. The next generation of ICHARM capacity
development will continue to support individuals in their pursuit of academic excellence and
successful application of learned skills. However, ICHARM will also broaden focus to joint
development of individual and institutional capacity, so as to enable supportive spaces in
which ICHARM alumni are able to realize their potential. Support of ICHARM alumni
networks are a key resource for former participants, which will be encouraged and facilitated
through follow-up meetings for former participants and their colleagues, to be hosted within
the local offices and agencies that employ ICHARM graduates. Such meetings will help
ICHARM to build and strengthen a global network of experts and organizations, to maintain
research and training directions which are attuned to the needs of participant agencies, and to
continue building capacities and collaborations within key organizations.

( 111) Efficient information networking

M)

)

Accumulate, analyze and disseminate major water related disaster records and experiences
through worldwide practitioners’ networking.

ICHARM, as the global knowledge center for water hazards, will develop a database
archiving information about water disasters. In order to collect and organize reliable data,
ICHARM will strengthen partnerships with centers capable of archiving information related
to water disasters. Meta-data collected from countries through ICHARM research and
training will be sorted and accumulated as scientific knowledge which will be conductive to
allowing appropriate behavior in field.

Mainstream disaster risk reduction policy by facilitating active collaboration and
communication within an influential global institutional network, such as the International
Flood Initiative, and through dissemination of technical knowledge for water related hazard
and risk management.

ICHARM will continue its contribution to worldwide efforts in implementing and
mainstreaming disaster risk reduction in step with the Sendai Framework in March and SDGs
in December 2015. ICHARM will strive to strengthen partnerships with other organizations,
particularly through the International Flood Initiative, for which ICHARM serves as its
secretariat. Effective interaction between ICHARM research and training activities will make
it possible to engage a broad institutional network and allow appropriate behavior in field
regarding water related hazard and risk management.
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Reference 1 Matrix of the relationship between the long-term and mid-term research programmes

and the five research projects (a)

-©

Long-term and Mid-term research programmes

Key words

Long term Programme (Apnl 2016- March 2026)

Mid-term Programme
(April 2016 — March 2021)

(1) Data collection, storage, sharing, and
statistics on water related disasters

1) Development of an integrated hazard
data production method using on-site
observation, satellite observation, and
numerical models, including functions
for storing and sharing the produced
data.

Mid-term Programme
(Apnil 2021 — March 2026)

o]

2) Development of a method for
producing information on land use,
socio-economic activities, etc., to
estimate vulnerability and exposure,
including functions for storing and
sharing the produced information.

3) Development and implementation of
a method for on-site damage data
collection, including functions for
storing and shanng the collected data.

4) Development of an integrated method
for producing damage information using
on-site observation, satellite observation
and numenical models, including
functions for storing and shaning the
produced information.

5) Technical assistance in producing,
storing and sharing reliable disaster
statistics.

6) Development of a water related
disaster database.

(2) Risk assessment on water related disasters

1) Development, venfication and
improvement of models for flood,
inundation. sediment disaster and
drought.

2) Improvement of downscaling and
bias correction methods to strengthen
the linkage between local- and
global-scale data

3) Development, venfication and
improvement of assessment methods for
vulnerability and exposure

4) Development, vernfication and
improvement of a method for integrated
assessment of the overall impact from a
series of processes including hazard,
exposure and vulnerability.

5) Case studies on the identification of
water related disaster nisks and possible
damage

6) Intemational companison and
standardization of water related disaster
risk assessment methods

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

1) Development, venfication and
improvement of a method for
monitoring and forecasting changes in
hazard due to climate change.

2) Development, venfication and
improvement of a method for
monitoring and forecasting changes in
vulnerability and exposure due to
development

3) Case studies on monitoring and
forecasting changes in water related
disaster risk

4) Study and comparison of
international cases on changes in water
related disaster risk.
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Long-term and Mid-term research programmes

Key words

Long term Programme (Apnl 2016- March 2026)

Mid-term Programme
(April 2016 — March 2021) (Apnil 2021 — March 2026)

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

1) Proposal and evaluation of policy
ideas for water related disaster nisk
reduction based on local backgrounds in
order to visualize the effectiveness and
efficiency on investments in disaster risk
reduction

Mid-term Programme

o]

2) Development of methods and models
capable of evaluating the
socio-economic effect of disaster related
policies.

3) Development, verification and
improvement of methods and models for
policy evaluation and  decision

making.

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

1) Development of an early waming
system.

2) Optimization of water management
system operation

3) Technical assistance in raising
disaster risk awareness of residents and
administrators (visualization of disaster
processes, risk communication)

4) Technical assistance in strengthening
coordinated disaster response involving
different sectors.

5) Technical assistance in development
and implementation of a method for
local-specific ~ business  continuity

planning.

6) Development and venfication of a
method for establishing disaster
response govemance to effectively
linking administrative bodies at all

levels.

Research projects (a) — (e) of the mid-term research programme.
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International Centre for Water Hazard and Risk Management
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Public Works Research Institute (PWRI), Japan
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1. Introduction

1.1 Research

1.1.1 Water-related disaster data archiving, sharing, and statistics

ICHARM developed a real-time flood forecasting system for the Pampanga River basin on
the Data Integration and Analysis System (DIAS) in collaboration with the Earth Observation
Data Integration and Fusion Research Initiative (EDITORIA), managed by the University of
Tokyo, and started to provide flood forecasting information to related organizations in the
Philippines. ICHARM also developed the prototype system to upload the socio-economic,
damage, and hazard datasets of Davao City onto DIAS in collaboration with EDITORIA.
This system has a function to archive data with related meta-information such as their
element, domain, period, spatial resolution, unit, and data-producing organization.

1.1.2 Water risk assessment

ICHARM developed the Water and Energy Budget-based Rainfall-Runoff-Inundation
(WEB-RRI) model to analyze water-related hazard phenomena with high accuracy by
integrating the Hydro-SiB2 model capable of calculating the dynamics of the water and
energy balance with the Rainfall-Runoff-Inundation (RRI) model capable of 2D
runoff/inundation calculation. By using the new model in combination with atmospheric
models, it has become possible to evaluate not only flood hazard impacts but also drought
hazard impacts due to future climate changes. We developed another model that calculates
driftwood behavior as the density of sediment using a water/sediment momentum equation.
This model is suitable to reproduce typical flood and sediment hazard phenomena in
mountain rivers. We have also been making efforts to disseminate these models by improving
their user interfaces and offering training activities for users.

In addition, we built a model for predicting the dam reservoir inflow by utilizing a runoff
model called the Water and Energy Budget-based Distributed Hydrological Model-snow
(WEB-DHM-S), which estimates snowfall, snow cover and showmelt quantitatively in
combination with rainfall forecasting information from ensemble weather forecasting. We are
studying the optimization of the current operation methodology for hydroelectric dams to
reduce ineffective dam discharges, improve power generating efficiency during a flood, and
secure the storage capacity of a dam reservoir after a flood.

1.1.3 Monitoring and forecasting water-related disaster risk changes

ICHARM proposed and applied a series of forecasting methods that can take the
uncertainty of forecasting into account to three cities of Vietnam (Hue, Ha Giang, and Vinh
Yen) in an ADB project on climate-change impact evaluation. In this study, four GCMs were
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selected for their high expressiveness for meteorological factors; the uncertainty originating
in GCMs concerning future prediction were evaluated by applying statistical downscaling
(DS); future climate scenarios were created using dynamic DS; and flood risk evaluation was
conducted using the RRI model.

1.1.4 Support through proposal, evaluation and application of policies for water disaster risk
reduction

In the World Bank Brazil project, ICHARM developed a real-time agriculture drought
monitoring and seasonal prediction system for Ceard State in the Brazilian Northeast. By
using a Leaf Area Index (LAI), which is output from this system, a method was also devised
to estimate crop yield and the required volume of irrigation water. Furthermore, ICHARM
developed a high spatial-resolution system (1km grid) to estimate LAI growth for the
Banabuil River basin, the most important basin in Ceara State. In addition, considering that
researchers familiar with local conditions should improve the system after learning its basic
theory, two researchers of the Northeast States Meteorology and Water Resources Foundation
(FUNCEME), which is responsible for the meteorological drought monitoring and prediction,
were invited and received training at ICHARM.

Japan has many small and medium river basins. Since the water level during a flood rises
sharply in those rivers, riverside areas are exposed to a high flood risk with many residents at
a high risk of failing to evacuate safely. To address this problem, ICHARM developed an
inexpensive, simple technology for water-level prediction in the Public/Private R&D
Investment Strategic Expansion Program (PRISM), established by the Cabinet Office in
FY2018, in cooperation with local offices of MLIT. The system is designed to use real-time
water-level data collected from water gauges which have recently been installed in many
rivers specifically for emergency use during a flood.

In West Africa, flood disasters often occur in the Niger and \Volta River basins, causing
deaths and hindering the development of the countries in the region. Hence, UNESCO
decided to develop flood monitoring and prediction systems over those basins and their
surrounding areas in an effort to reduce human damage using flood information provided by
the systems. After concluding a partnership agreement with UNESCO in the framework of
the Water Disaster Platform to Enhance Climate Resilience in Africa, ICHARM developed a
flood early warning system for the Niger and Volta River basins to help reduce water disaster
risks. Simultaneously, ICHARM invited engineers of AGRHYMET and VBA to Japan and
provided training about the flood early warning system and flood risk management.

As the representative organization for disaster risk analysis and evaluation in the ongoing
SATREPS project in Thailand, “Enhance regional resilience through visualization of disaster
risks with industry, government and academia collaboration,” ICHARM has been developing
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a flood inundation prediction model for the entire Chao Phraya River basin and the industrial
centers in order to prepare detailed information on water disaster risks.

1.1.5 Technological support for strengthening the capabilities of local governments in
water-related disaster management

ICHARM has been conducting research to assist local governments in strengthening their
water-related disaster management capabilities. Our current research focuses on creating new
flood risk indicators using inundation simulation results by the RRI model and finding ways
to improve flood risk information sharing to assist local governments in mountainous areas
facing the lack of disaster information for the safe evacuation of residents. We also developed
a new portal site for disaster information sharing that allows one-stop viewing of
water-related disaster information, and opened it for the public as test operation not only for
emergency use but also for improving the abilities of local governments and residents in
disaster prevention and mitigation in normal times.

In addition, we conducted questionnaire surveys from a perspective of behavioral
economics for residents living in areas affected by disasters in recent years. Based on the
findings that a flood experience leads residents to take appropriate actions such as early
evacuation, we developed simple simulation software using virtual reality (VR) technology
for people to experience simulated inundation in a private house.

We have also been studying new indicators to evaluate the aspects of disaster cases that
have not been evaluated adequately by existing methods. For example, we have conducted
on-site interviews and questionnaire surveys to identify indicators that can be used to evaluate
the resilience of residents and businesses in particular and the resilience of communities
affected by water-related disasters in general.

Furthermore, to assist local governments in improving its capacity to use a disaster
response timeline effectively, we studied disaster reports reviewing disaster response efforts
in past water-related disasters and analyzed issues to be overcome for strengthening the
capacity of administrative staff to take timely actions in time of a disaster.

1.2 Education and training

ICHARM has provided educational and training programs that are designed to strengthen the
capabilities of both individuals and organizations in disaster management.

The main programs include: 1. One-year master's degree program, "Water-related Risk
Management Course of Disaster Management Policy Program,"” conducted in collaboration with
GRIPS and JICA; 2. Three-year doctoral degree program, “Disaster Management Program”
jointly conducted with GRIPS; 3. Short-term training programs held in Japan and overseas; 4.
Follow-up Seminar held annually overseas for graduates and trainees; and 5. Short- and

3
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long-term internship programs.

From 2018 to 2019, while continuing to provide these training programs, ICHARM stepped
up the efforts to recruit quality candidates who are expected to be responsible for policy
development and implementation in the future in respective countries.

In 2018, JICA started a new scholarship program, “Disaster Risk Reduction Leaders Capacity
Development for the Sendai Framework Implementation,” for international doctoral students.
Since FY2018, two students have been enrolled, using the JICA scholarship. The program will
continue to accept new students.

1.3 Information networking

ICHARM continues promoting information networking on a global scale. As a UNESCO
category 2 center, it keeps close ties with each UNESCO-IHP and its National Committee, other
UNESCO category 2 centers, and UNESCO Chairs. It also maintains cooperative relations with
UN organizations such as WMO and UNDRR, and other international and regional
organizations such as HELP and the Typhoon Committee (TC).

As the secretariat of IFI, ICHARM is promoting the global effort to establish Platforms on
Water Resilience and Disasters based on the Jakarta Statement, which was adopted by the
member organizations as the basic action plan of IFI after the elaborations at the October 2016
workshop in Jakarta, Indonesia, and the January 2017 workshop in Tokyo, Japan. ICHARM has
been supporting the establishment of Platforms on Water Resilience and Disasters in the
Philippines, Myanmar, Pakistan and Sri Lanka. ICHARM has also started providing support for
Indonesia.

At the Global Earth Observation System of Systems (GEOSS) Asia-Pacific Symposium and
other similar conferences, ICHARM has held the Asian Water Cycle Initiative (AWCI) sessions
and invited representatives from the Platform implementing organizations of those countries
every year since 2017. In the past meetings, they reported the progress of their Platform projects
and discussed how to establish a regional cooperative framework among the participating
countries.

During the 2018-2019 period, important international conferences were convened around the
world, such as the 8th World Water Forum, the intergovernmental council meeting of
UNESCO-IHP, and the 4th UN Special Thematic Session on Water and Disasters. ICHARM
participated in those conferences and hosted sessions and side events, which strengthened the
relationships with other participants and organizations and expanded the professional and
organizational network. Currently, a chief researcher of ICHARM assumes the chair of the
Working Group of Hydrology (WGH) in TC, which is an intergovernmental community jointly
organized by UNESCAP and WMO. ICHARM is playing the leading role in the implementation
of the Annual Operating Plans (AOPs) in collaboration with the TC members.

4
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2. Special topics

2.1 Development of a real-time agriculture drought monitoring and seasonal prediction system
In the World Bank Brazil project (Technical Assistance in Implementing a Pilot of Agriculture
Drought Monitoring and Prediction), DIAS collects and integrates three types of data in real
time: the NASA Global Land Data Assimilation System (GLDAS) meteorological global
forcing data, the GCOM-W/AMSR2 microwave brightness temperature global data, and the
Geophysical Fluid Dynamics Laboratory Climate Model version 2.5 (GFDL) seasonal
predictive global precipitation data. By inputting these data into a land surface model, the
Coupled Land and Vegetation Data Assimilation System (CLVDAS) can calculate the land
water cycle and the dynamic vegetation growth. Then, applying CLVDAS to the Brazilian
Northeast, ICHARM developed a DIAS
25km-gridded real-time agriculture drought g — R ==
monitoring and seasonal prediction system for ;

Ceara State in the Brazilian Northeast. The —=ma

Target location
¥ Caxa State average
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Banabuii River basin was selected as the

target area because the basin is a highly e

important area in meteorology, hydrology. and
agriculture. We also  developed the
high-spatial-resolution (1km grid) WEB-DHM
for this river basin and were provided a crop

database of Ceara State by FUNCEME (the
Northeast ~Drought Monitor: NEDM., DIAS 25km-gridded real-time agriculture
drought monitoring and seasonal prediction

Land surface soil moisture Root-zone soil moisture

monitordesecas.ana.gov.br). Using this

database and the LAI output from the real-time system in the Brazilian Northeast
(UL : LAI, UR : Evapotranspiration,

LL : Land surface soil moisture content,

agriculture drought monitoring and seasonal
prediction system developed for Ceara State,
we devised a method to estimate crop yield LR : Root-zone soil moisture content)
and the required volume of irrigation water and
applied the method in order to estimate the
lkm-gridded LAI growth for the Banabuiu
River basin.

ICHARM attended two meetings related to

this project in Washington, D.C.; the

Japan-World Bank Seminar on Water and

Disasters on June 26, 2019 and the Japan-World Bank Seminar on water
Japan-World Bank Deep Dive into Agricultural and disasters
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Drought meeting on June 27, 2019. ICHARM presented not only the achievements of this
project but also the past achievements and the latest information regarding similar projects in
Africa. The meetings were excellent opportunities for ICHARM to share its activities and
achievements with the World Bank.

2.2 Study on Flood Awareness by Flood Simulated Experience using Virtual Reality

In recent years, floods have recurred frequently, causing significant damage. In particular,
many human casualties have resulted due to delays in evacuation. One of the causes that people
fail to evacuate timely is their low awareness towards floods; people tend to think that a disaster
will not occur to themselves.

To solve this problem, we developed a “Flood Simulation Experience Application,” which
enables the user to have a realistic flood experience by using VR technology, whose progress
has been remarkable in recent years. This application is expected to help people increase
awareness towards floods and thus to promote effective and efficient disaster prevention and
mitigation activities by residents and other stakeholders involved in disaster prevention,

To verify whether the application raise flood awareness of the residents who have never seen
or experienced a flood disaster before and motivate them to take action in time of flooding, we
conducted a questionnaire survey for 111 general visitors who tried out the application at an
open house event jointly held by NILIM and PWRI on April 19, 2019.

The survey found that the virtual flood experience gave a strong sense of fear to some people
who had never experienced a flood before. In addition, for more than half of the participants,
even though it was a virtual flood, the experience increased the level of concern about flood
disasters. Those who felt fear more intensely during a simulation were more motivated to look
at hazard maps.

Overall, the results confirmed that the application helped increase public awareness towards
floods and suggested that VR-driven flood experience can contribute to raising public awareness
of disaster prevention and increase their motivation to take action for safer evacuation.

We are planning to modify the VR
application to realize area-specific flood
simulation for different communities.

In addition, we conducted a poster
presentation at the World BOSAI Forum
in Sendai, Japan, in November 2019 and

- . ‘: 4 S y
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provided an opportunity for visitors to Flood simulation experience by VR

have a VR flood experience.
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Q. Are you usually worried about flooding during the rainy and typhoon seasons?

Very worried
7.2%

BEFORE Somewhat worried Not worried too much d
VR experience e e
@ {} Increased to bm
S hat ied Not worried
VR experience 18.0%

Very worried Never worried
21.6% 0.9%

Application Scenario of Flood experience in VR space  Situation: Inundation in single-family

Software: Unity = house due fo river flood

Device: VR goggles )}
83 - ‘ﬁ!
/ = ‘ »
Start in 1¢ floor anhd in front r?f st floor was 2" floor starts Evacuated to
\ e house starts |nundated inundated above the roof

inundated

2.3 Research Group on River Basin Design with Sediment Transport Processes

Flood hazards take place often in mountainous areas, and they are characterized by flooding
with a huge amount of sediment and driftwood, which are produced in numerous landslides and
debris flows owing to severe rainfalls. Sediment and driftwood carried by flood flows worsen
damage by causing river channel variation and closure. Predictions indicate that the intensity of
rainfall is likely to increase temporally and spatially due to climatic change and thus that such
flood hazards may occur more frequently. To address this type of flood hazards with runoffs of
sediment and driftwood, tools for river channel design should be developed. Focusing on such
circumstances, ICHARM formed a research group with domestic researchers in this area and
held the first research meeting on January 25 and 30 and the second research meeting on May
25 and 28 in 2018. The participants discussed the results obtained by each researcher and
clarified the applicability and issues of existing tools and methods that may be useful to
simulate and evaluate floods with sediment and driftwood.

Concurrently, the committee on hydro-science and hydraulic engineering held a workshop on
September 11,2018, to discuss and summarize research findings and their applicability and set a
direction for future research regarding debris flows, river bed variation due to sediment runoff,
and rainfall events caused by climatic change. The workshop consisted of researchers’ reports
and panel discussions. The following topics were chosen for the report session:

+ Actual conditions and technological issues derived from flood and sediment-related
disasters resulting from the Northern Kyusyu Severe Rainfall in July 2017 (Dr.
AKIYAMA Juichiro, professor emeritus, Kyushu Institute of Technology)

* River planning and management in view of sediment runoff from mountains (Dr.
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FUJITA Masaharu, professor, Kyoto University)

Evaluation of debris-flow behavior and sediment-driftwood runoff (Dr.
TAKEBAYASHI Hiroshi, associate professor, Kyoto University)

Scaling of target phenomena and associated modelling, and a simple numerical method
for evaluating three-dimensional open channel flows (Dr. UCHIDA Tatsuhiko, associate
professor, Hiroshima University)

Prediction of sediment transportation and channel changes (Dr. SHIMIZU Yasuyuki,
professor, Hokkaido University)

Change of the severe rainfall pattern resulting from climatic change (Dr. YAMADA
Tomohito, associate professor, Hokkaido University)

Unified method for evaluating flood flows with sediment transportation and channel
changes (Dr. EGASHIRA Shinji, research and training advisor, ICHARM)

In the panel discussion, moderated by Prof. KOIKE Toshio, the director of ICHARM, the
participants discussed the conditions of severe rainfall and corresponding flood and
sediment-related hazards, qualitative resolutions of hazard prediction and evaluation methods,
and a suitable research system. The discussion confirmed that analyses and predictions of
rainfall occurrences and characteristics suggest that severe rainfall tends to increase its
frequency and areal locality. In fact, the occurrence of sediment-related flood hazards has been
increasing in local areas as experienced in the Hokkaido-Tohoku severe rainfall event in 2016
and the Northern Kyushu severe rainfall event in 2017. In these events, the river channels
clogged and changed drastically owing to supplies of sediment and driftwood, which worsened
damage severely. The panel proposed developing methods for river channel design as well as for
the delineation of hazardous areas in order to prepare for such hazards. In response to this
proposal, the panel discussed, together with the attendees, the current state of the existing
models for evaluating landslides and debris flows and their runoff processes involving
driftwood, as well as the relation of resolutions and objectives in their predictions, and finally
proposed methods to treat these sediment processes occurring at different scales of basin, slope,
stream, and reach. A numerical model to evaluate local flows in steep open channels was also
proposed, which is useful for designing hydraulic structures.

In addition, the participants discussed issues arising in applying the methods to actual cases,
as well as how the research system should be organized and how research findings should be
implemented in society. Although a flood flow, for instance, can be evaluated at the reach scale
using the depth-averaged Reynolds equation and corresponding sediment-transport and
driftwood models, the computed results depend largely on the upstream conditions employed
for sediment and driftwood supplies. To specify their boundary conditions reasonably,
evaluations need to be done on the spatiotemporal transport processes of sediment and
driftwood resulting from landslides and debris flows. Thus, to understand such compound
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phenomena, collaboration with associated research fields is essential. The panel proposed
coordinating a collaborative research system in which hydraulic engineering and erosion control
engineering will play the leading role while cooperating with meteorology, forestry, geology,
geography, and geotechnical engineering. It also proposed facilitating educational interactions
among individuals in different areas of research and stressed that close cooperation between the
river and Sabo research groups is indispensable to implement ideas in society.

2.4 New Ph.D. Training for “Water and Disaster” Policy Leaders in Collaboration with GRIPS

In 2015, the international community agreed on the Sendai Framework for Disaster Risk
Reduction, the Sustainable Development Goals, and the Paris Agreement. In December 2016,
the UN General Assembly adopted the Decade of Water for Sustainable Development. These
processes have led to the development of a framework for creating a society that can reduce the
risk of water disasters and achieve sustainable development under climate change.

In 2010, ICHARM opened a doctoral program, “Disaster Management Program,” in
collaboration with GRIPS, aiming to produce experts who can plan and practice disaster
prevention and mitigation at a national level and can play a leading role in producing more
experts in the field. As of September 2019, the program has graduated nine students with a
doctoral degree.

In addition to these achievements, ICHARM and GRIPS jointly planned and created a new
doctoral program, aiming to foster specialists with expertise in disaster prevention and
mitigation and policy development and implementation, capabilities to create social value, and
the leadership in planning and executing policies.

At the same time, JICA launched a new scholarship program, “Disaster Risk Reduction
Leaders Capacity Development for the Sendai Framework Implementation,” to support
international students in this new doctoral program.

The new doctoral program is targeted at executive candidates of government agencies
responsible for disaster management in 11 Asian countries (the Philippines, Vietnam, Indonesia,
Myanmar, Fiji, Sri Lanka, Mongolia, Nepal, Bangladesh, Pakistan, Iran), which are
characterized by high natural disaster risks and for which JICA has been providing continuous
assistance in disaster prevention.

Since the program shares the fundamental concept with the Disaster Management Program,
i.e., the original doctoral course ICHARM jointly offers with GRIPS, the new program has been
carried out using the framework of the original course. Since FY2018, two students have been
enrolled, using the JICA scholarship. The program will continue to accept new students.

2.5 Key activities of IFI
IFI is a worldwide framework to promote collaboration in flood management among
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international organizations such as UNESCO, WMO and UNDRR. ICHARM has been serving
as the secretariat since its establishment. In October 2016, the Jakarta Statement was adopted by
the member organizations to establish an interdisciplinary and transdisciplinary partnership for
consolidating flood risk reduction and sustainable development. Based on the statement,
ICHARM is promoting activities to contribute to integrated flood management in collaboration
with the relevant organizations of the participating countries.

As part of this effort, the Philippines, Sri Lanka, Pakistan, and Myanmar have already
decided to establish a Platform on Water Resilience and Disasters involving various government
agencies, and ICHARM has been supporting their decision as a facilitator. Further, ICHARM
has started assisting Indonesia in the establishment of a Platform.

At the GEOSS Asia-Pacific Symposium and other conferences, ICHARM has held AWCI
sessions, inviting representatives from the organizations of the Platform implementing countries
every year since 2017. In these sessions, they reported the progress of their Platform projects
and discussed how to promote a regional cooperative framework among the participating
countries.

In April 2016, the United Nations and the World Bank Group created the High-Level Panel
on Water (HLPW), which consisted of 11 sitting heads of states and governments and one
special adviser. The panel was set to provide the leadership required to champion a
comprehensive, inclusive and collaborative way of developing and managing water resources
and improving water and sanitation-related services. On March 14, 2018, the HLPW mandate
ended with the release of an outcome document, in which HLPW endorsed IFI’s initiative on
Platforms, saying: “Platforms on Water Resilience and Disasters among all stakeholders should
be formulated in countries to facilitate dialogue and scale up community-based practices.”

Participants in the AWCI session during the 11th GEOSS Asia-Pacific Symposium

2.6 Special lecture by Mr. Koichiro Matsuura, the 8th Director-General of UNESCO
ICHARM organized a special lecture by inviting Mr. Koichiro Matsuura, the eighth
Director-General of UNESCO, as a Research and Development (R&D) Seminar on January 16,
2019. After becoming the first Asian who assumed the top position of UNESCO, Mr. Matsuura
led the organization for 11 years from November 1999 to November 2009. During his tenure, he
10
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carried out so many projects, including the establishment of ICHARM as a UNESCO category 2
centre in March 2006.

In the lecture, he spoke about the current global situation under the title of “Global trend and
Japan.” Dividing the post-WWII era into three phases — the Cold War, America as No.l
superpower, and China’s rise and global disorder, he explained how the recent surge of
populism around the world became possible and how the power shift in Eastern Asia had
evolved over time. Referring to the fierce competition between China and the U.S., he insisted
that Japan should waste no time in meeting global expectations and playing a vital role in
restoring global order.

The special lecture was very fruitful and successful. The ICHARM auditorium was packed to
its full capacity of about 70 people. Many people, including master’s and doctoral students
studying at ICHARM, listened to him intently and asked many questions after his lecture.

y 3 .
= ] _ ,.
Mr. Matsuura answers a question from Mr. Matsuura (front row, center) and the
the audience. audience
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3. Research

3.1 Water-related disaster data archiving, sharing and statistics
3.1.1 Data integration and real-time flood forecasting system in the Philippines

The Pampanga River in the Republic of the Philippines has the second largest drainage area
in Luzon Island and flows into the northern part of Manila Bay. The Pampanga River basin
often suffers serious damage from flood disasters due to typhoons, such as Ondoy in 2009 and
Pedring in 2011, and monsoonal rainfall. Flood risk reduction and sustainable development
are critical issues in the basin. In February 2019, ICHARM developed a real-time flood
forecasting system for the Pampanga River basin on the DIAS in collaboration with the
EDITORIA, managed by the University of Tokyo, and started to provide flood forecasting
information to related organizations in the Philippines. Using 17 ground rain gauges of the
Philippine Atmospheric, Geophysical and Astronomical Services Administration (PAGASA),
hourly rainfall data are collected and accumulated on DIAS in real time and automatically
input into the RR1 model developed by ICHARM.

ICHARM also developed the prototype system to upload the socio-economic, damage and
hazard datasets of Davao City onto DIAS in collaboration with EDITORIA. This system has
a function to archive data with meta-information such as their element, domain, period,
spatial resolution, unit, and data-producing organization.

3.1.2 Prototype system development

ICHARM developed a prototype system for flood monitoring, forecasting, and early
warning incorporating real-time data integration techniques for various platforms (ground
rainfall, GSMaP and clouds (Himawari, and re-analysis data from global models), advance
models (e.g. WEB-RRI, ensemble rainfall forecasting), and information technologies such as
DIAS. The system is placed under test-operation from 2018 to now in Sri Lanka and
information is shared with relevant organizations.

3.2 Risk assessment on water-related disasters
3.2.1 Development and dissemination of the Water and Energy Budget-based Rainfall Runoff
Inundation

The proper risk evaluation of flood disasters requires an analytical model that can
reproduce a flood event from runoff to flooding accurately. The RRI model developed some
years ago has been used in various regions as a simple model for calculating runoff and
inundation during a heavy rainfall event. On the other hand, because it is not designed to
handle important hydrological factors, such as soil moisture, canopy interception,
evapotranspiration, and soil-vegetation-atmosphere interaction, the model has been found not
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applicable to the detailed analysis of flood and other water-related events in arid and
semi-arid areas and not suitable for the accurate evaluation of the impact of global warming
on hydrological phenomena.

ICHARM developed the WEB-RRI model to analyze water-related hazard phenomena with
high accuracy by integrating the Hydro-SiB2 model capable of calculating dynamics of the
water and energy balance with the RRI model capable of 2D runoff / inundation calculation.
By using the new model in combination with atmospheric models, it has become possible to
evaluate not only flood hazard impacts but also drought hazard impacts due to future climate
changes. We developed another model that calculates driftwood behavior as the density of
sediment using a water/sediment momentum equation. This model is suitable to reproduce
typical flood and sediment hazard phenomena in mountain rivers. We have also been making
efforts to disseminate these models by improving user interfaces and offering training
activities for users.

In addition, we built a model for predicting the dam reservoir inflow utilizing a runoff
model called the Water and Energy Budget-based Distributed Hydrological Model-snow
(WEB-DHM-S), which estimates snowfall, snow cover and snowmelt quantitatively in
combination with rainfall forecasting information from ensemble weather forecasting. We are
studying the optimization of the current operation methodology for hydroelectric dams to
reduce ineffective dam discharges, improve power generating efficiency during a flood, and
secure the storage capacity of a dam reservoir after a flood.
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Schematic diagram of the WEB-RRI model based on the water and energy budget and
four main modules: 1. Calculation of the water and energy budget between the atmosphere
and the land surface in each model grid; 2. Vertical soil moisture distribution calculation; 3.

Calculation of surface flow, flood flow and groundwater by 2D diffusion wave; and

4.Calculation of river flow by 1D diffusion wave.
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3.2.2 Development and implementation of a method to simulate the flood flow with sediment

and driftwood
As part of technical assistance for
the “Policy Vision on Rebuilding
Flood-Conscious
ICHARM developed a model to
flood
sediment, which frequently takes

Societies,”

simulate the flow with
place in both mountainous areas and
boundary areas between mountains
and floodplains. In this model, a
method was proposed to analyze the
behavior of driftwood in the flood
flow using a convection-diffusion
equation, which is useful to analyze
erosion

driftwood transportation,

w/o driftwood i/

Location of

FI

Simulation result of the flood flow with sediment and

driftwood in the Akatani River

and deposition processes. Observations found that, in the flood disaster of the Akatani River

in July 2017, a huge amount of fine sediment and driftwood from upstream affected the flood

flow in downstream areas. Numerical simulations of the Akatani River event using the

proposed method verified the method’s high reproducibility regarding the event. The

simulation results are expected to contribute to developing hazard maps in similar areas.

In addition, the proposed model has
been added to the International River

Interface  Cooperative  (iRIC) and
improved its function so as to set
calculation conditions and visualize

calculation results more easily on the
Graphical User Interface (GUI). iRIC is a
system available on the web for
researchers and municipalities to facilitate

discussions on disaster prevention.

L1

8 S AR,

Application of the simulation model to the target

river on iRIC GUI.

3.2.3 Research on an optimized dam operation method using precipitation forecasting data

Due to climate change, events of extreme and no rainfall are predicted to become even

more severe in the future. It is thus necessary to increase the efficiency of water use and the

effectiveness of flood control. For this reason, ICHARM developed a dam inflow prediction

system by integrating precipitation forecasting data estimated by an ensemble numerical
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weather forecasting model and the Water and Energy Budget-based Distributed Hydrological
Model with Snow (WEB-DHM-S), which can estimate snowfall, snow cover and snowmelt.
This system was applied to the electric power generation dams in the Oi and Sai river basins
in Japan in a case study jointly conducted with electric power and consulting companies in
which the dam inflow was estimated for several flood events in those basins and used to
optimize the dam operations in order to reduce ineffective dam discharges, increase the
efficiency of power generation, and secure the reservoir volume after a flood. This study
showed the possibility that the system can contribute to maximizing the water use for electric

power generation and flood control in the downstream areas of the study basins.
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An example of using heavy rainfall predictions to increase the efficiency of power
generation and decrease the flood peak by discharging the dam water before the heavy

rainfall events.

3.3 Monitoring and forecasting water-related disaster risk changes
3.3.1 Evaluation of climate change impact

In June 2018, ICHARM submitted the final report of the ADB Study Project “Climate
Change and Flood Hazard Simulations Tools for ADB Spatial Application Facility (SC
109094REG).” The main objective of the project was to evaluate future flood inundation risk
due to climate change in the three cities of Vietnam: Hue, Ha Giang and Vinh Yen.

In this study project, four GCMs (CESM1 - CAMS, CNRM-CMS, GFDL-CM3,
MPI-ESM-LR) were selected from CMIPS5 for their high expressiveness for the following six
meteorological factors in the target area: rainfall, upward longwave radiation, sea surface

pressure, temperature at the 850hPa surface, east-west wind, and north-south wind.
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Each selected GCM was bias-corrected using the Nyunt et al. method and daily rainfall

observations at 53 ground gauges in Vietnam. Statistical downscaling (DS) was also applied
to the selected GCMs, and then the uncertainty caused by those GCMs in making future
predictions was evaluated. Dynamic DS was conducted using the WRF model ver. 3.7.1 for
the past climate and the end-of-21st-century climate of the RCP 8.5 scenario calculated by the
MRI-AGCM 3.2S model. All data and analytical tools used for the study were available on

DIAS.

In order to evaluate future
flood risk, future rainfall from
the dynamic DS results was
mputted to the RRI model, and
rainfall-runoff-inundation
analysis was conducted. The
model development was carried
out using not only data
provided by local governments,
such as ground observed
rainfall, river discharge, land
coverage, and river
cross-section, but also field
survey results collected to
understand geographical
characteristics and flood history.
The results of the future flood
risk evaluation found that both
future precipitation and
inundation depth would increase
in Vinh Yen and Hue, whereas
both future precipitation and
inundation depth would
decrease in Ha Giang. ICHARM
took only a year to complete the
project and delivered practical
output with solid scientific
explanations to the Vietnam
government.

Based on the products and

JJA Rainfal (MRI-AGCM3.2S past DOS) JUJA Rainfall (MRI-AGCM3.2S RCP [ ]
20 — 2 - mm

=

OND Rainfall (MRI-AGCM3.2S past DOS)JOND Rainfall (NRI-AGCM32S RCP8.S DDS)
R R

Al % r?‘\\‘ X
4 J ”

Dynamic DS results of MRI-AGCM3.2S (Left: Average
precipitation in past climate, June to August (top) and October
to December (bottom); Right: Average precipitation in the
future climate, June to August (top) and October to December

(bottom))

Inundation depth of 100-year return period rainfall in
Hue (Left: past, Right: future)
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data provided by ICHARM, ADB has developed the Spatial Data Analysis Explorer (SPADE),
a web-based platform system, and is promoting the Urban Climate Change Resilience
(UCCR) program in Asian 25 cities.

3.4 Support through proposal, evaluation and application of policies for water disaster risk
reduction
3.4.1 Development of a real-time agriculture drought monitoring and seasonal prediction

system
In the World Bank Brazil project (Technical Assistance in Implementing a Pilot of

Agriculture Drought Monitoring and Prediction), ICHARM developed a real-time agriculture
drought monitoring and seasonal prediction system for Ceara State in the Brazilian Northeast.
The DIAS collects and integrates three types of data: the NASA GLDAS meteorological
global forcing data, the GCOM-W/AMSR2 microwave brightness temperature global data,
and the GFDL seasonal predictive global precipitation data. Using these data, ICHARM
applied the CLVDAS, which can calculate the land water cycle and the dynamic vegetation
growth, to the Brazilian Northeast and developed a DIAS 25km-gridded agriculture drought
monitoring and seasonal prediction system (Drought system). Using a crop database of the
Cearé State (the Northeast Drought Monitor: NEDM, monitordesecas.ana.gov.br) provided by
FUNCEME, ICHARM also developed a method to estimate crop yield and the required
volume of irrigation water for Ceara State using LAI output from the drought system. The
Banabuil River basin was < O @ Ao % s
selected as the target area i ' :
because it is a highly :
important area in : 9
meteorology, hydrology, and
agriculture. The high-spatial
-resolution  (lkm  grid) s / e,

WEB-DHM  was  also S g oo
developed for this river basin. ki Mwn;;m o
By applying WEB-DHM to 3\5 ".-T\T'?’_T"W\‘T-‘“‘T’; %,c_v.j- -\.,,.«y‘\i:ij_j_:
the Banabuit River basin, RO Ao, ]

ICHARM devised a method e

to estimate 1km-gridded LAl
growth using 25km-gridded  gqtimation system for 1km-gridded LAI and soil moisture content
LAl as output from
CLVDAS via the

evapotranspiration output

in the Banabuitl River basin of Ceara State, Brazil: Accumulated
LAI growth (@), Land surface soil moisture content (—),
Root-zone soil moisture content (—).
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from WEB-DHM and CLVDAS. However, to achieve a high level of reliability for drought
information, more data were needed, such as land-cover data with a high spatial resolution
and in-situ precipitation data collected at multiple stations. In addition, researchers familiar
with local conditions should be able to work on the system. Hence, in October 2019,
ICHARM offered one-month training to study the basic theory and operation of the system
for two researchers of FUNCEME, which is a Brazilian organization that collects land-cover,
precipitation and other data through meteorological drought monitoring and prediction.

3.4.2 Development of a flood forecasting system for small and medium rivers

In recent years, disasters due to torrential rainfall have become more frequent and severe in
Japan, consequently causing more human damage. At present, flood forecasting has not been
implemented for many small and medium rivers, though the water level tends to rise rapidly
in those rivers during a flood; thus, many residents living in nearby areas are more likely not
to be able to evacuate in time and exposed
to a high risk of suffering damage from
flooding.

In collaboration with related
organizations such as MLIT, ICHARM has
been conducting a research project
"Development of a system for providing the
information of small and

water level

medium rivers by conducting trend analysis

using observed water levels" in the PRISM,
led by the Cabinet Office.
In this project, ICHARM carried out the

Crisis-management type water gauge (low-cost
water gauge specializing in water level
monitoring during floods)

Predicted water level 6 hoursahead

5t (With assimilation)

A Observed water level
Calculated water level
{Without assimilation )
sese Calculated water level
(PF With assimilation )

4§
3350 W Dangerous watar level
34
2r - w Evacuation water level
16 -v Narmning water level
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Water level [m]

— ik
“.‘.l“

Calculated water level usmg analytlcd rainfall
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Example of the assimilation of water-level data using the Particle Kalman Filter method
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following tasks:

O Development of a simple, inexpensive run-off model and a water-level conversion method
@ Research on a method for improving prediction accuracy using observed water levels
collected from “Crisis-management type water gauges” which have been installed specifically
for emergency use during a flood.

@ Development of an automatic calculation and display system for flood forecasting.

3.5 Support for improving the capacity to practice disaster prevention and mitigation
3.5.1 Implementation of the UNESCO project “Water Disaster Platform to Enhance Climate
Resilience in Africa” (WADiRe-Africa)

In West Africa, floods in the Niger and Volta rivers cause devastating damage, including
casualties, and hinder the development of the countries in the region. For this reason,
UNESCO decided to implement measures to promptly initiate flood monitoring and
forecasting systems in areas around the Niger and \olta rivers and reduce human damage by
facilitating safe evacuation based on flood information. After signing a partnership agreement
with UNESCO in the framework of the Water Disaster Platform to Enhance Climate
Resilience in Africa, ICHARM installed a flood early warning system (FEWS) for water
disaster mitigation in the Niger and Volta River basins and invited experts from AGRHYMET
and VBA to Japan and provided training on the flood early warning system and flood risk
management.

On June 17 and 18, 2019, the representatives of related organizations attended a kick-off
meeting held in Lome City, Togo. ICHARM played a central role in sorting out key issues at
the local and national levels regarding flood management, data utilization, capacity
development, hydrological model development, and platform construction and finalizing the
"Key Points of Lome
Declaration." Training on flood
forecasting systems and flood risk
management was conducted at
ICHARM for two African experts
in November 2019 for about one
and a half months and one more
expert in March 2020.

Participants in the kick-off meeting

3.5.2 Strength of Area-Business Continuity Management (Area-BCM) in Thailand
(JICA-SATREPS Program)

ICHARM is participating in the ongoing program of SATREPS “Regional Resilience

Enhancement through Establishment of Area-BCM at Industry Complexes in Thailand.” This
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research project aims to contribute to the
sustainable development of society and
economy in Thailand by enhancing local
resilience through the establishment of
Area-BCM. The expansion of its
achievements to ASEAN countries is
also expected. The program consists of

four research items: Item 0. Survey on
the current conditions of local

N _ _ Hearing survey at the management office of
communities; Item 1. Disaster risk

Rojana Industrial Park
analysis and assessment; Item 2.
Business impact analysis; and Item 3. Establishment and expansion of the Area-BCM
management system. Assigned as the representative organization of Item 1, ICHARM is in
charge of the analysis and assessment of water-related disaster risk. The findings will be
provided to design Area-BCM to improve the disaster resilience of local communities.
Specifically, ICHARM develops a basin-scale and an industrial park-scale flood inundation

model to create advance risks and detailed information on the occurrence of water disasters.

3.5.3 Research on flood risk assessment for river basins in mountains and information sharing

To assist local governments in mountainous areas facing the lack of disaster information
for the safe evacuation of residents, ICHARM has been conducting research on creating new
flood risk indicators using inundation simulation results by the RRI model and improving
flood risk information sharing. For Iwaizumi Town, located along the Omoto River in Iwate
Prefecture, Japan, we proposed the introduction of “flood diagnostic charts,” which we
developed to evaluate flood risks of communities using eight indicators: (DLead time before
inundation exceeds the first-floor level, @Duration when evacuation is required during a
flood, (®Maximum inundation depth in the community, @WMaximum inundation depth at
evacuation shelters, ®Traffic disruption between the community and the municipal office,
©®Maximum number of isolated people during a flood, @MNumber of vulnerable people
likely to be affected by a flood, ®Amount of debris and waste after a flood. Using these
indicators, we conducted a study on the development and application of flood diagnostic
charts, which categorize an area into several sections and indicate possible flood risks in each
section. We drafted a manual on how to create flood diagnostic charts.

We also developed a new disaster information portal site called “ICHARM Disaster Risk
Information System (IDRIS),” which allows one-stop viewing of water-related disaster
information in the area. The system is designed not only for emergency use but also for
improving disaster prevention and mitigation in normal times. A preliminary operation of the
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system has started in Aga Town, Niigata Prefecture, which is located in the middle reach of
the Agano River. The customized system of IDRIS for Aga Town was named “Aga Town
Risk Information System (ARIS).”

IDRIS was awarded a prize as innovative technology by the Institute of Social Safety
Science of Japan in May 2019.

In August 2019, the test version of ARIS was opened to the public (moving to a site that
can be viewed by general users). Through the test operation, we investigated the applicability

of the developed system to
the actual local area. We

Aga towr Risk Information Sy

5t
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conducted another test

B - IMENEEs IR A, ]

operation of the system in ~ -
Iwaizumi  Town, Iwate
Prefecture, starting from

B EENE

the second half of fiscal
2019. From these test
operations, we confirmed
that IDRIS can be used
effectively by any local

Top screen of ARIS

governments.

3.5.4 Development of a risk communication system for enhancing public awareness of
water-related disasters

In Hita City, Oita Prefecture, which suffered severe flood damage in 2012 and 2017, and
Iwaizumi Town, Iwate Prefecture, which also suffered severe flood damage in 2016, we
conducted questionnaire surveys for residents from a perspective of behavioral economics.

From the viewpoint that a flood experience leads residents to take appropriate actions such
as early evacuation, we have developed simple simulation software for people to experience a
virtual inundation in a private house using a head-mounted display driven by VR technology.
After about 200 residents tried out this device, we confirmed that it can help raise people’s
awareness of the danger of floods. In addition, we are developing VR flood experience
software specifically designed for Hita City and Aga Town, combining actual cityscapes and
the results of flood and inundation simulations in the areas.

3.5.5 Study on globally-applicable multiple-risk assessment of water-related disasters and on
a method of building a resilient society based on assessment results

Based on the results of a questionnaire survey in Joso City, Ibaraki Prefecture, which was

damaged severely when the Kinu River flooded in 2015, we have been studying new
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indicators to evaluate the aspects of disaster cases that have not been evaluated adequately by
existing methods and proposed indicators to evaluate "resilience in daily life and business
activities." The new indicators were used for the estimation of the resilience of affected
business activities in "Technical Study Report on Countermeasures against Giant Disasters
that Cause National Crisis" by the Japan Society of Civil Engineers. They were also used to
estimate resilience in the "Simulation tool for flood damage estimation at business activities"
published by the Economic Consortium for Disaster Management, hosted by the Cabinet
Office. In addition, we are conducting similar surveys in Ilwaizumi, lwate prefecture, which
was damaged by Typhoon No. 10 in 2016, and in Okayama and Hiroshima Prefectures, which
were damaged by the heavy rain disaster in July 2018.

We have begun studying another set of new indicators to evaluate the effectiveness of
disaster prevention measures and investment in an easy-to-understand manner, focusing on
the level of damage at which a pre-disaster level of population and gross regional product can
still be sustained after a disaster. We are trying out the new indicators to Iwaizumi, lwate
Prefecture, and developing an evaluation method.

3.5.6 Research on disaster response timeline and the ability of local governments to respond
to water-related disasters

We developed a timeline showing a series of actions that should be taken in case of
underground mall inundation caused by a river or urban flood in cooperation with businesses
around the West Exit of Yokohama Station in Japan through participation in the
Cross-Ministerial Strategic Innovation Promotion Program (SIP).

We analyzed disaster reports reviewing disaster response efforts in past water-related
disasters and identified problems regarding the ability of administrative staff to respond to
disasters in order to improve their capacity to use a disaster response timeline effectively.
Through this analysis, we collected cases in which disaster management personnel
experienced difficulties, troubles, confusions, frustrations, and so on, in response efforts, and
compiled a “Collection of Tense Moments during Flood Disaster Response” to make it easier
for local disaster response staff to learn from past disasters.
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4. Training

4.1 Master’s program: Water-related Risk Management Course of Disaster Management Policy
Program

Since 2007, ICHARM has provided a one-year Master’s program, “Water-related Risk
Management Course of Disaster Management Policy Program (JICA Training Program:
Training for Expert on Flood-Related Disaster Mitigation),” as a joint effort with JICA and
GRIPS. This program is targeted at officials of administrative organizations and designed for
them to obtain a master’s degree within a single year. In the first half of the course from
October to March, the classes consist mostly of lectures; in the second half from April to the
end, students work on research and graduation theses. In addition, several study trips are
conducted during the program for students to visit dam, river, and other management offices
around Japan, where they can learn firsthand knowledge and experience in current flood
management in Japan from experts of MLIT and other organizations.

Between 2007 and 2019, the master’s program of ICHARM graduated 139 students from 33
countries.

In September 2018, the 11th batch of 14 students from 10 countries (Bangladesh, Brazil, Fiji,
India, Nepal, Pakistan, the Philippines, Sri Lanka, Tanzania, Vietnam), who entered the
program in October 2017, graduated with a master’s degree. In the following month, the 12th
batch of 8 students from 8 countries (Bangladesh, India, Liberia, Myanmar, Nepal, Pakistan, the
Philippines, Sri Lanka) entered the program.

In September 2019, the 12th batch of 7 students from 7 countries (Bangladesh, India, Liberia,
Nepal, Pakistan, the Philippines, Sri Lanka) graduated, and in the following month, the 13th
batch of 11 students entered the program from 6 countries (Bangladesh, Bhutan, Brazil,
Myanmar, Nepal, Pakistan).

In 2019, a paper submitted by the 11th batch student was published in the American
Meteorological Society's Journal of Hydrometeorology.

This was the first case that a master's thesis research at
ICHARM was published in an international journal with
an impact factor. The following is the information of the
paper:

Malik Rizwan Asghar, USHIYAMA Tomoki,
Muhammad Riaz, MIYAMOTO Mamoru:
Flood and Inundation Forecasting in the
Sparsely Gauged Transboundary Chenab River

Basin Using Satellite Rain and Coupling ]

Meteorological and Hydrological Models, Hydraulic Model Experiment
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Journal of Hydrometeorology, Vol.20, No.12, pp.2315-2330, 2019.

Recognizing that training should be more strategically conducted by recruiting quality
individuals and train them to become experts who can contribute to their countries in disaster
management, ICHARM has strengthened recruitment activities since 2018.

ICHARM sent a recruiting team to the Philippines in August and Thailand in December in
2018 and Nepal and Indonesia in January, Myanmar in February, and Bhutan in March in 2019
to explain the training programs to relevant ministries and agencies and exchange opinions on
the selection of possible candidates.

Recruitment activities were also conducted using other opportunities, for example, when
ICHARM researchers participated in international conferences in Sri Lanka in August 2019 and
February 2020 and Indonesia in September 2019.

Lecture by Director KOIKE Activities of Master Course (Site Visiting)

4.2 Doctoral program: Disaster Management Program

ICHARM started a doctoral program, “Disaster Management Program,” in 2010 in
collaboration with GRIPS to produce experts who are capable of developing policies on
water-related disaster risk management and taking the leadership in implementing them.

By the end of 2019, 11 students from 7 countries completed the doctoral program.

In September 2018, the 6th batch of 2 students graduated with a doctoral degree in disaster
management. In October, the 9th batch of 3 students entered the program.

In September 2019, the 7th batch of 2 students graduated with a doctoral degree in disaster
management.

Currently, 4 doctoral students (1 third-year, 3 second-year students) are studying in the
program.

Among the four students, two were enrolled in September 2018 using JICA’S new
scholarship program for international doctoral students, “Disaster Risk Reduction Leaders
Capacity Development for the Sendai Framework Implementation.” This program was realized
in response to international discussion on water hazards about promoting cooperation between

policy and science. It aims to provide high-level training for individuals who are expected to
24

45



assume an executive position of their governments in the future. It has been implemented
through coupling the ICHARM training program with the GRIPS policy program.

ICHARM graduates (September 2018) Diploma Awarded by GRIPS President
(September 2019)

4.3 Short-term training

4.3.1 JICA Knowledge Co-Creation Program: Water Related Disaster Management

(Preparedness, Mitigation and Reconstruction)
From May 28 to June 1, 2018, and from
June 5 to June 7, 2019, ICHARM
collaborated with JICA to implement the
Knowledge Co-Creation Program, “Water
Related Disaster Management (Preparedness,
Mitigation and Reconstruction),” in which
lectures and exercises were conducted. With
the overall goal of this program set for the
participants to eventually become able to
“formulate policies and plans that will
contribute to the mitigation of water
disasters using the results of the training in
their countries,” they were expected to
“enhance the capacity of participants to
plan and implement policies aimed at
reducing the damage caused by water
disasters by learning Japanese flood control
and disaster prevention measures” during

the training. Visit to a flood evacuation shelter (Sakai
This training had been conducted for Town, Ibaraki Prefecture) (June 2019)
three years from FY2016 to FY2018, and
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JICA is planning to hold the training
for another three years from FY2019 to
FY2021. The training gathered 12
participants from Bhutan, Brazil, Chile,
Macedonia, lran, Liberia, Morocco,
Myanmar, Peru, Sri Lanka, Thailand
and Vietnam in 2018, and 12
participants from Afghanistan, Brazil,

Fiji, Kenya, Liberia, Malaysia, Mexico, Presentation of disaster prevention maps
Somalia and Sri Lanka in 2019. prepared by the participants
The lectures given by ICHARM (Sakai Town, Ibaraki Prefecture) (June 2019)

researchers covered issues such as

IFAS, RRI model, flood risk communication, and flood risk assessment. The on-site exercise
was carried out in Sakai Town, Ibaraki Prefecture. The participants took a close look at
measures implemented for water disaster mitigation and conducted “Town Watching”, in
which they studied the town in groups while walking around and created disaster prevention
maps so that they could improve the ability to plan water disaster mitigation measures.

4.3.2 Support for Malaysia’s disaster management course

The Malaysia-Japan International Institute of Technology (MJIIT), an academic entity to
provide Japanese-style engineering education in Malaysia, was officially launched in
September 2011 as part of Universiti Teknologi Malaysia (UTM). The institute opened its
fifth course on disaster risk management in September 2016, which is targeted at
middle-ranking government officials in charge of disaster management. Japanese universities
and research institutes formed a consortium to provide the institute with assistance in
education, research, management and other areas, and ICHARM has been part of it, involved
in planning the course and sending teaching staff. ICHARM staff has so far lectured about the
flood forecasting and hazard mapping. On July 25, 2018, and July 22, 2019, ten and
seventeen faculty members and students, respectively, visited ICHARM and participated in
lectures on research on integrated disaster prevention and human resource development.

4.3.3 Trainings on climate change

Trainings were conducted in Myanmar, the Philippines, and Sri Lanka on climate change
prediction model analysis using DIAS climate model analysis tool. These trainings provided
an opportunity for the participants to increase the understanding of climate change impact,
and the analysis method of a climate change model using DIAS efficiently.
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4.4 Follow-up Seminar for ICHARM Alumni

ICHARM has held a Follow-up Seminar once a year since 2007 in a country of graduates
from ICHARM educational and training programs to provide additional assistance and visit
rivers and other places with water-related problems. This annual meeting is a great opportunity
for ICHARM to see how graduates are using the knowledge and skills they learned at ICHARM
and to share issues they face in their practices. Such information is used to improve ICHARM'’s
training programs and enhance its research activities.

From January 23 to 24, 2019, the FY2018 Follow-up Seminar was held in Kathmandu, Nepal,
with 25 participants, including officials from the Nepalese government, and the Embassy of
Japan in Nepal, JICA Nepal Office, and ICHARM. The seminar consisted of presentations and
discussions and a field trip to flood-prone areas in the Jhiku River.

The FY2019 Follow-up Seminar was held on February 12 and 14, 2020, in Colombo, Sri
Lanka. A total of 32 people participated from the Irrigation Department, the Department of
Irrigation-Eastern Province, the Sri Lanka Land Reclamation and Development Corporation, the
Embassy of Japan in Sri Lanka, JICA Sri Lanka Office, and ICHARM. The first day was spent
for presentations and discussions, and the second day for a field trip to the Maha River near
Negombo and the Deduru River near Chirawa, where the participants observed the situation of
riverbank erosion.

4.5 Internship

ICHARM has accepted interns from both Japan and overseas. In 2018, ICHARM accepted
six international interns: two students of Nagoya University from the Philippines, one student
each of Yokohama National University from Bangladesh, Pukyong National University, Korea,
Kobe University from Myanmar, and Osaka Institute of Technology from China. In 2019, four
international interns studied at ICHARM: one student each of Seoul National University from
Korea, Kyoto University from Cambodia, Sichuan University from China, and the University of
Tokyo from Indonesia. Each intern spent a week to several months at ICHARM studying
hydraulic and hydrologic analysis, disaster risk analysis, or other subjects depending on their
interests while getting technical advice from ICHARM researchers.
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5. Information networking

5.1 International Flood Initiative
5.1.1 Global activities

A new strategy and an action plan of IFI were approved at the UNESCO-IHP
Intergovernmental Council held at the UNESCO headquarters in June 2016. At the side event
of the 8th HELP meeting in Jakarta, Indonesia, in October 2016, the Jakarta Statement was
adopted by the member organizations of IFI to establish an interdisciplinary and
transdisciplinary partnership for consolidating flood risk reduction and sustainable
development. The Jakarta Statement explains the current status of water-related disaster risk
reduction and sustainable development and presents the direction and actions to take for the
promotion of those two ultimate goals. Based on the statement, ICHARM is promoting the
global effort to establish Platforms on Water Resilience and Disasters.

ICHARM participates in various international conferences. By utilizing these opportunities,
ICHARM organizes sessions and side events to promote IFI activities in general and Platform
activities in the IFI implementing countries.

In June 2018, ICHARM organized a side event at the UNESCO-IHP Intergovernmental
Council meeting in collaboration with UNESCO, WMO and IAHS. ICHARM also held
sessions at the 8th Civil Engineering Conference in the Asian Region (CECARS) in Tokyo,
Japan, in April 2019 and at the panel on water and disasters during the UNESCO
International Water Conference in Paris, France, in May 2019. The sessions were great
opportunities to disseminate IFI’s Platform activities with invited experts from the IFI
implementing countries and the relevant international organizations.

ICHARM also actively participated in and provided presentations at the major international
conferences including the side event co-organized by WMO and UNESCO at the High-Level
Political Forum (HLPF) held at
the UN headquarters in New York,
USA, in July 2018 and the
Stockholm World Water Week of
August 2018 and 2019.

Further, on June 24, 2019, when
the fourth UN Special Thematic
Session on Water and Disasters
was held at the UN Headquarters
in New York, USA, ICHARM
gave a presentation on the IFI

Side event at the 23rd UNESCO-IHP
Intergovernmental Council meeting (June 2018)

Platform activities at the Science
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and Technology Session.

In April 2016, the United Nations and the World Bank Group convened the HLPW, which
consisted of 11 sitting heads of states and governments and one special adviser. HLPW was
set to provide the leadership required to champion a comprehensive, inclusive and
collaborative way of developing and managing water resources and improving water and
sanitation-related services. On March 14, 2018, the HLPW mandate ended with the release of
an outcome document, in which HLPW endorsed IFI’s initiative on Platforms, saying that
“Platforms on Water Resilience and Disasters among all stakeholders should be formulated in
countries to facilitate dialogue and scale up community-based practices.”

5.1.2 Regional activities in Asia

As a regional activity, ICHARM held the AWCI sessions at the 11th GEOSS Asia-Pacific
Symposiums in Kyoto, Japan, in October 2018 and at the 12th Asia-Oceania Group on Earth
Observations (AOGEO) Symposium in Canberra, Australia, in November 2019, inviting
representatives from the organizations of the Platform implementing countries. In these
sessions, they reported the progress of their Platform projects and discussed how to promote a
regional cooperative framework among the participating countries.

Since 2019, the “Platform on
Water Resilience and Disasters
under IFI” has been
implemented as one of the
AOPs of TC-WGH, whose
chair is currently a chief
researcher of ICHARM. WGH
has publicized Platform
activities, mainly focusing on

those of the Philippines, a

Participants in the AWCI session held during the 12th
AOGEO Symposium

member of TC.

5.1.3 Activities in each country

Based on the basic action plan of IFI after the elaborations at the January 2017 workshop in
Tokyo, ICHARM has been supporting the establishment of Platforms on Water Resilience and
Disasters in the Philippines, Sri Lanka, Myanmar and Pakistan. ICHARM has started
providing support for Indonesia.
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In the Philippines, after the meetings with concerned organizations in Manila in March
2018 and Davao in May 2018, the third plenary meeting of the Platform was held in Manila
in February 2019. The plenary meeting adopted a proposal to include the Cagayan River
basin in the activities of the Platform in terms of flood forecasting and conduct capacity
development training on climate change in Davao. The decision led to an orientation on
climate change in Davao in October 2019. The members of TC-WGH also participated in the
plenary meeting.

3rd Plenary Meeting of the IFI Platform in the Philippines (February 2019)

For Sri Lanka, after the flood and landslide disaster in May 2017, the 1st plenary session
on the Platform was held in Colombo in August 2017. Since then, the plenary sessions were
held in March 2018, February 2019, and February 2020. Progress has already been made:
flood forecasting and warning systems have been introduced for the Kalu River, where a
flood disaster occurred in 2017, hydro-meteorological data have been accumulated and
integrated, and integrated water resources management has started being practiced for the
Mahaweli River basin. ICHARM has signed Memorandums of Understanding (MOUSs) with
the National Building Research Institute (NBRO) and the Irrigation Department, both of
which are the Platform participating organizations, aiming to promote joint research for flood
forecasting, capacity building, and other areas of research.

For Myanmar, after two meetings with the director generals of related organizations in
2017, the director-level meeting was held in September 2018. The meeting agreed on the
concrete plans proposed for future activities, such as identification of data to be used for
activities and training to operate the DIAS. Based on this agreement, DIAS training was held
on February 4 and 5, 2019, at Yangon Technological University (YTU) in cooperation with
YTU, the SATREPS project led by the University of Tokyo and other organizations, and the
DIAS project led also by the University of Tokyo.

For Pakistan, ICHARM explained the necessity of a platform and discussed how to reduce
water disaster damage in two workshops related to the UNESCO Pakistan project, which
were held, respectively, in Jakarta, Indonesia, on December 20-21, 2018, and in Islamabad,
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Pakistan, on April 23-24, 2019.

For Indonesia, preparatory meetings for the establishment of a Platform on Water
Resilience and Disasters were held with water-related government organizations in 2018. In
August 2019, a meeting for the Platform on Water Resilience and Disasters was held,
gathering director generals from relevant organizations. In the discussion, the participants
recognized the necessity of a data sharing policy. In February 2020, an orientation on climate
change was held for the Solo river basin.

5.2 Contribution to the international community

ICHARM has been committed to disseminating research findings and increasing its
international presence on various occasions by hosting international conferences, organizing
sessions at international conferences hosted by overseas institutions, and making presentations
as invited speakers. As major activities related to IFI have been described in section 5.1, the
following outlines other important activities.

5.2.1 Contribution to UNESCO-IHP

As a UNESCO category 2 centre, ICHARM has been contributing to UNESCO-IHP at
national, regional and international levels. For example, on June 11-15, 2018, ICHARM sent
a party of researchers led by the director of ICHARM to the 23rd UNESCO-IHP
Intergovernmental Council and the first Water Science-Policy Interface Colloquium (SPIC
Water), which was held at the same time. On the 11th, ICHARM co-organized a side event,
“Platform on Water Resilience and Disasters,” with the UNESCO-IHP Secretariat. In the
event, the participants discussed how to achieve the worldwide implementation of the
recommendations presented by the HLPW in March 2018, which was convened by the United
Nations and the World Bank Group, while sharing experiences of Asian countries.

ICHARM also sent researchers to other IHP-related conferences to speak about its
activities and exchange views and ideas with other participants.

During the United Nations High-level Political Forum on Sustainable Development
(HLPF), held in July 2018, WMO and UNESCO-IHP organized a side event, “Hydrology
Towards Sustainable Resilient Societies,” on July 10, which ICHARM joined as a partner
organization of UNESCO and WMO. HLPF is the main United Nations platform on
sustainable development and plays a central role in the follow-up and review of “the 2030
Agenda for Sustainable Development: Sustainable Development Goals (SDGs)” at the global
level. At this side event, ICHARM made a presentation on “Progress of the Platforms on
Water Resilience and Disasters in the IFI active countries.” ICHARM also explained how
Japan had revised its policies and laws to cope with the changing patterns of climate and
water-related hazards in recent years and stressed the important role of science and
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technology in water-related disaster risk reduction.

ICHARM convened the “Panel on Water and Disasters” on May 13, 2019, with HELP at
the International Water Conference, which UNESCO organized for the first time. Two
ministers, the minister of Land Management, Water and Sanitation Services from Botswana
and the minister of Water and
Sanitation from Burkina Faso,
joined this panel and introduced
issues on water and disasters in their
countries. ICHARM explained the
end-to-end approach to achieving
sustainable socio-economic
development against water-related

disasters and climate change, and

the need for facilitators in “Panel on Water and Disasters” at the UNESCO

implementing science and International Water Conference (May 2019)
technology in society.

ICHARM also participates in the UNESCO-IHP Regional Steering Committee for Asia and
the Pacific (UNESCO-IHP RSC-AP) as a core member. ICHARM sent researchers to the
26th Committee in Shanghai, China, in November 2018 and the 27th Committee in
Naypyidaw, Myanmar, in October 2019. They reported the activities of ICHARM and
exchanged the information with other participants by actively attending relevant workshops.

In addition, as a member of the IHP session of the Natural Science Subcommittee of the
Japanese National Commission for UNESCO, ICHARM reports on its activities on a regular
basis and supports the operation of the session.

5.2.2 Contribution to hydrology on a global basis
As its establishment is closely related to issues of hydrology, the field is one of the
important research areas for ICHARM. For this reason, it continues participating in research
projects and international workshops on hydrology to exchange views and ideas with other
organizations.
5.2.2.1 Participation in the HydroConference and related committees organized by WMO
The “WMO Global Conference: Prosperity through Hydrological Services
(HydroConference)” took place at the WMO headquarters in Geneva on May 7-9, 2018. An
ICHARM researcher attended the conference as part of the secretariat’s work for IFI. As
one of the international water-related initiatives, IFI participated in this conference from the
planning stage and contributed to creating a matrix of the scheme to support international
organizations and national stakeholders through three segments, i.e., hydrological data

32

53



management, hydrological products, and hydrological services. Since one of the most
important purposes of the conference was to bridge between international initiatives and
national stakeholders, ICHARM explained the outline and cooperative framework of IFI to
conference participants at an exhibition booth.

The director and a researcher of ICHARM participated in the Technical Conference on
Future Hydrological Priorities and Arrangement and the Extraordinary Session of the
Commission for Hydrology (CHy) held at the WMO headquarters from February 11 to 14,
2019, and joined discussions about the reorganization and future policy of CHy. The
Technical Conference met from the 11th to the morning of the 13th and discussed the
functional requirements needed for a future WMO and possible activities in hydrology in
association with the ongoing WMO reorganization. The Extraordinary Session discussed
the pros and cons of integrating the existing eight commissions into two commissions, i.e.,
the Commission for Observation, Infrastructures and Information Systems (COIIS) and the
Commission for Weather, Climate, Water and Related Environmental Service Applications
(CSA), in line with the proposal from the Executive Council in June 2018, and achieved a
consensus among the CHy members.

A Hydrological Assembly took place from June 6 to 8, 2019, as a parallel event of the
Eighteenth World Meteorological Congress at the International Conference Centre of
Geneva from June 3 to 14, 2019. The assembly discussed WMO'’s vision and strategy in
hydrology, eight long-term ambitions, the definition of “Operational Hydrology,” action
plans for each ambition, and the Hydro Declaration. With innovative changes underway in
association with the WMO reform plan, ICHARM was involved in setting the vision and
ambitions and developing the action plans for major initiatives and facilitated cooperation
with WMO through the activities of IFI, CHy, the Associated Programme on Flood
Management (APFM), and RA1I.

5.2.2.2 Participation in APFM by WMO/GWP

Organized by WMO and GWP, APFM held its annual meeting on August 24, 2018, and
August 23, 2019, at the GWP secretariat in Stockholm, Sweden. A Virtual Forum, a
teleconference among Support Base Partners (SBP), was also held on January 18, 2019. An
ICHARM researcher participated in discussions on the activity reports of each component
and the review of a future action plan in those meetings. By developing a mechanism of the
Technical Support Unit (TSU), APFM has strengthened itself to ensure constant
cooperation with partners throughout the year. In this framework, ICHARM will continue
to contribute to APFM as an SBP to further promote Integrated Flood Management through
activities worldwide, such as a project in the Volta River basin of Africa and those related
to the IFI Platform in the Philippines, Sri Lanka, Myanmar, and Pakistan.
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5.2.2.3 Participation in the Working Group of Hydrological Services in RA 1l of WMO
Since one of the researchers of ICHARM serves as a theme leader of mass movement for
the Working Group of Hydrological Services in Regional Association Il of WMO, he
participated in the Third Session of WMQO’s Regional Association Il Working Group in
Hydrological Services in Moscow, Russian Federation, from October 7 to 9, 2019. The
session at the Federal Service for Hydrometeorology and Environmental Monitoring
(RosHydromet) discussed the future activities of the working group in accordance with the
discussions in closely related
meetings and conferences such as
the Extraordinary Session of the
Commission for Hydrology in
February 2019 and the
Hydrological ~ Assembly and
World Meteorological Congress
in June 2019. His presentation on
recent topics on science and

technology  regarding  mass
movement in the session was Third Session of Working Group of Hydrological
included in the session report Services in RA Il of WMO, Moscow

with new work plans.

5.2.3 Contribution to disaster prevention in the world
ICHARM also contributes to disaster prevention worldwide through international
conferences.
5.2.3.1 Participation in Global Platform for Disaster Risk Reduction
Researchers of ICHARM, including the director, participated in the Global Platform for
Disaster Risk Reduction, held in Geneva, Switzerland, on May 13-17, 2019. The Global
Platform, held biennially since 2007, is a forum that is officially recognized by the United
Nations General Assembly to provide advice for global efforts in disaster risk reduction and
monitor the progress in the efforts. In this meeting, the participants included those from the
IFI Platform implementing countries: the Philippines, Myanmar and Sri Lanka.

5.2.3.2 Technical session and poster presentation at the World BOSAI Forum 2019
ICHARM held a technical session, “Contribution from meteorology, hydrology and

DRR for the Platform on Water Resilience and Disasters,” on November 11 at the World

BOSAI Forum 2019 on November 9-12, 2019, in Sendai, Japan. ICHARM led the session
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as a moderator. Speakers, from
organizations such as JMA, MLIT,
and the Asian Disaster Reduction
Center (ADRC) and countries such
as Thailand, Korea and Turkey,
delivered a presentation on the

current situation of water-related

disasters in Japan and other Asian ’ A
. . Technical session at the World BOSAI Forum 2019
countries. They also discussed how
(November 2019)

to promote a more effective
collaborative scheme across different fields of meteorology, hydrology and DRR.
ICHARM also exhibited a poster presentation on a VR flood simulation tool with the
results of a verification test of its effects, while giving visitors a chance to try out the tool
and have a VR flood experience.

5.2.3.3 Participation in the 3rd Indo-Japan Workshop on Disaster Risk Reduction

On March 18, 2019, the 3rd Indo-Japan Workshop on Disaster Risk Reduction was held
in New Delhi, India, focusing on three themes: collaboration between research institutes,
collaboration between cities, and collaboration in the private sector. The bilateral workshop
was planned under a memorandum of cooperation (MoC) on disaster risk reduction (DRR),
signed between the Ministry of Home Affairs of India and the Cabinet Office of Japan in
September 2017, when Prime Minister of Japan Shinzo Abe visited India. This workshop
had already been organized twice since March 2018. ICHARM gave a presentation during
the parallel session on “collaboration between research institutes.” After the presentations
from both sides, the participants joined discussions in which the importance of establishing
an information platform for data sharing and utilizing was emphasized. The importance of
capacity development was also highlighted for prediction, analysis and operation in terms
of DRR. In the closing session, the assistant secretary general and special representative of
the Secretary General for Disaster Risk Reduction, UNISDR, provided a special comment
emphasizing the significance of mutual cooperation between Japan and India and the
importance of integrating risk information into decision-making processes.

5.2.4 Contribution to the World Water Development Report of the UN World Water
Assessment Programme

The World Water Development Report (WWDR) is a global report on the comprehensive

assessment of freshwater at a global scale and published annually by the UN World Water

Assessment Programme (WWAP). The WWDR 2020 entitled “Water and Climate Change”
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addresses critical linkages between water and climate change in the context of the broader
sustainable development agenda in terms of adaptation, mitigation and improved resilience.
ICHARM was committed to the development of the report from the initial stage of planning
and contributed to drafting several chapters, including International policy frameworks
(Chapter 2), Water-related extremes and risk management (Chapter 4), Water governance for
resilience to climate change (Chapter 11), and Technological innovation and citizen
knowledge (Chapter 13). The report also contains descriptions of ICHARM'’s activities such
as IFI and contingency planning.

5.2.5 Contribution to other major international conferences
5.2.5.1 4th UN Special Thematic Session on Water and Disasters
Among all types of disasters, water-related disasters account for 90%, and climate
change is likely to intensify their impact on human activity. Therefore, political
commitments must be matched by appropriate finance and policies to achieve water-related
disaster risk reduction and climate change adaptation. In March 2013, the United Nations
Special Thematic Session on Water and Disasters was held for the first time, stressing that
the theme of water and disasters should be recognized as a top political agenda. On June 24,
2019, the fourth UN Special Thematic Session on Water and Disasters was held at the UN
Headquarters in New York, USA, co-sponsored by several UN Member States (Indonesia,
Japan, the Republic of Korea, Mexico, the Netherlands, and Tajikistan) and HELP.
ICHARM made a presentation at the science and technology (S&T) session, highlighting

that the S&T community needs =

to play the role of facilitator to
clarify the mechanisms of
problems and provide possible
solutions. The session
published two reports, “Global
Report on Water and Disasters”
and “Principles on Investment
and Financing for Water-related

4th UN Special Thematic Session on Water and Disasters
Disaster Risk Reduction.” (June 2019)

5.2.5.2 8th World Water Forum

The World Water Forum (WWF) is one of the largest international events, in which
experts in water-related fields gather from all over the world and discuss and exhibit global
water issues to find solutions. The 8th World Water Forum (WWEF8) took place in Brasilia,
Brazil, on March 17-23, 2018, with the presence of 14 heads of states, including Brazilian
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President and His Imperial Highness the Crown Prince of Japan. The forum offered more
than 300 sessions in total, attracting over 120,000 attendees from 172 countries. H.1.H. the
Crown Prince of Japan gave a keynote lecture titled “Water to bring about prosperity, peace
and happiness” at the special session, “High-Level panel: Water and Disasters,” on March
19. ICHARM highlighted the importance of global actions on water and disasters,
including “Alliance of Alliances on Disaster Risk Reduction Researches.” ICHARM also
made presentations at the session of the Asia Pacific Regional Process, “Climate change,
disasters and water related adaptation in the Asia Pacific” and “Upscale innovation for a
water-secure Asia and the Pacific.” On March 21, a special session, “From 7th to the 8th
World Water Forum: Three Years of Implementation Roadmap,” was held. ICHARM
played an important role as “Champion” (the principal coordinator) for the theme session
entitled “Adapting to Change: Monitoring risk and uncertainty for resilience and disaster
preparedness,” which was one of the main thematic processes at the 7th World Water
Forum (WWF7). ICHARM reported the overall progress by the participating organization
of WWF7. WWEF, a triennial global event, is an extremely significant opportunity for
countries to confirm the three-year progress in implementing globally-agreed actions and
promote further actions by reflecting opinions and ideas from participants.

5.2.5.3 ICHARM technical session on “Water and Disasters - Toward Building Resilient
Society under Climate Change -” at the 8" Civil Engineering Conference in the
Asian Region
Since 1998, CECAR has been held by the Asian Civil Engineering Coordinating Council
(ACECC) every three years, covering all technical fields of civil engineering relevant to the
Asia Pacific Region, such as structural, geotechnical, environmental, water resources,
transportation, and disaster management issues. The CECARS8 was held on April 16-19,
2019, in Tokyo, Japan, and ICHARM organized a technical session (TS2-6) titled “Water
and Disasters — Toward Building Resilient Society under Climate Change - on April 17,
which gathered about 50 participants. A series of technical presentations were then
delivered by experts in different areas, including those from MLIT of Japan, the National
Cheng Kung University of Taiwan, and the Research Centre for Water Resources of
Indonesia. An ICHARM researcher also spoke about the Philippines’ progress in disaster
management efforts on behalf of the Department of Public Works and Highways of the
Philippines. The technical presentations were followed by the panel discussion, chaired by
ICHARM, where they discussed how to take necessary actions to cope with changes in the
scale of hazards as well as social changes such as aging and depopulation.

5.2.5.4 ADBI-ICHARM Policy Dialogue “Water-related Disaster Resilience under Climate
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Change”

Funded by the Asian Development Bank Institute (ADBI), ICHARM co-organized
“ADBI-ICHARM Policy Dialogue Water-related Disaster Resilience under Climate
Change” on January 27-28, 2020, at ADBI in Tokyo, Japan. Placing a high priority on the
policy-relevant aspects of water-related disaster resilience, this policy dialogue focused on
efforts for strengthening governance and investment for water-related disaster resilience
under climate change in Asia through transdisciplinary dialogue and collaborative work
between the science and technology community and other stakeholders, including senior
government officials and experts from international development organizations. In the
opening plenary, the keynote presentation was given by the vice-minister for engineering
affairs, MLIT of Japan. The policy dialogue was composed of four sessions: “Sharing
Experiences,”  “Strengthening  Governance,”  “Encouraging  Investment”  and
“Implementation Design,” in each of which the session keynotes and presentations were
made by representatives from the Platform participating organizations of the IFI project
implementing countries (the Philippines, Sri Lanka, Myanmar and Indonesia) and experts
from the government or academic organizations of Japan. The conference emphasized that
policy makers and experts need to share knowledge for reducing water-related disaster risks
under climate change via improved policy coordination, financing and investment, and the
application of science and technology.

ADBI-ICHARM Policy Dialogue Water-related Disaster Resilience under Climate Change
(January 2020)

5.2.6 Invited lectures by overseas organizations and universities

ICHARM researchers, including the director, the research and training advisor, chief and
senior researchers, and research specialists, were invited by overseas organizations and
universities to give lectures and presentations or join discussions as a panelist on flood
forecasting technology, flood forecasting and warning, and hydrological models.

5.3 Contribution to the Typhoon Committee
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TC is an intergovernmental community jointly organized in 1968 by UNESCAP and WMO to
promote and coordinate the development and implementation of plans to minimize human and
physical damage caused by typhoons in the Asia-Pacific region. The members are composed of
governmental organizations of 14 nations and territories in East and Southeast Asia. The
committee consists of four Working Groups of Meteorology, Hydrology, Disaster Risk
Reduction, and Training and Research, each of which works on its projects independently.
Integrated Workshops and Annual Sessions are also held periodically. A chief researcher of
ICHARM has been the chair of WGH. As an AOP1 of the WGH, ICHARM implemented the
“Flash Flood Risk Information for Local Resilience” project during the 2017-2019 period in
collaboration with the WGH members. In 2019, ICHARM started another project, “Platform of
Water Resilience and Disasters under the International Flood Initiative,” as an AOP7. The
following lists the TC-related meetings held in the 2018-2019 period:

The 13th Annual Meeting of Working Group of Disaster Risk Reduction and the Advisory
Working Group (Ulsan, Korea; May 29-June 1, 2018)

The 7th Annual Meeting of WGH (Tokyo, Japan; October 9-12, 2018)

The 13th Annual Integrated Workshop (Chang Mai, Thailand; November 5-9, 2018)

The 51st Annual Session (Guangzhou, China; February 25-March 2, 2019)

The 14th Annual Meeting of Working Group of Disaster Risk Reduction and the Advisory
Working Group (Ulsan, Korea; June 18-21, 2019)

The 8th Annual Meeting of WGH (Seoul, Korea; October 15-18, 2019)

The 14th Annual Integrated Workshop (Guam, USA; November 4-7, 2019)

51st TC Annual Session (Guangzhou, China in February 2019)

The 7th Annual Meeting of WGH held in October 2018 was co-organized by MLIT and
ICHARM. It was the first time for Japan to host a WGH meeting after 2012, when WGH started
to meet annually. The director general of MLIT gave an opening address, and the ICHARM
director delivered technical presentations.

In the 13th Integrated Workshop held in November 2018, ICHARM proposed a new AOP on
“Platform on Water Resilience and Disasters under the International Flood Initiative”. In
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response, the WGH members joined an IFI meeting held in February 2019 in the Philippines, a
member of TC, to observe discussions on the progress of IFI Platform activities. The 51st
Annual Session in February 2019 approved the action and budget plans for the new project of
WGH, i.e., Platform on Water Resilience and Disasters under International Flood Initiative, as
an AOP7. The session also appointed a chief researcher of ICHARM as the new chair of WGH
after the predecessor, who was also a chief researcher of ICHARM.

Playing an important role in TC, for example, by continuously assuming the chair of WGH in
collaboration with its members such as MLIT and JMA, ICHARM actively participated in the
Annual Meeting of WGH in October 2019 and the Annual Integrated Workshop in November
2019.

The Panel on Tropical Cyclones (PTC) for the Bay of Bengal and the Arabian Sea targets the
region prone to tropical cyclones as an intergovernmental body of WMO and UNESCAP just
like TC targeting the typhoon-affected region. Since ICHARM has recently been working on
“Platform on Water Resilience and Disasters under the International Flood Initiative” as an
AOP7 of TC-WGH, it also supports the establishment of an IFI Platform in Myanmar, Sri Lanka
and Pakistan, which are members of PTC. On September 9-13, 2019, the 46th session of PTC
was held in Nay Pyi Taw, Myanmar, where ICHARM provided a presentation on its activities,
including those related to IFI. During the session, the participants discussed how to develop
regional collaborative activities and expressed their expectations for ICHARM to build a bridge
between the PTC and TC through IFI activities.

5.4 Leading the International Atomic Energy Agency (IAEA)/Regional Cooperative Agreement
(RCA) RAS/7/030 Project on “Assessing Deep Groundwater Resources for Sustainable
Management through Utilization of Isotopic Techniques” in Japan
Based upon a request from the Japanese Ministry of Foreign Affairs (MOFA), ICHARM

leads the IAEA/RCA RAS/7/030 Project in Japan and contributes to the implementation of the

RAS/7/030 Project in other 19 Asia-Pacific region countries by assigning a research specialist of

ICHARM as one of the national project coordinators and representatives of Japan for the

following purposes:

- Conduct training for participants from the RCA member countries for the sustainable
management of groundwater resources on the basis of comprehensive assessment using an
integration of isotopic, hydrogeological and chemical techniques

- Provide expert advice for specific study areas of the RCA member countries by answering
questions on groundwater sources, recharge mechanisms, age and volumes

- Promote the application of isotope techniques in Japan to characterize water cycles in
subsurface and surface water components

- Contribute to the research development of new numerical modeling technology and

40

61



preparation of the next 3-year IAEA/RCA projects for reducing water-related disasters of
floods and droughts.

In 2018, the same research specialist was again given a role of co-lecturer and expert in the
3rd Regional Training Course (RTC) on the use of isotope techniques for assessing the
groundwater quality of the IAEA/RCA RAS/7/030 project in Jakarta, Indonesia, on August 6-10
with 21 participants and in a national training course in Ulaanbaatar, Mongolia, on September
3-7 with 11 participants.

In addition, he represented Japan in the IAEA/RCA technical meeting and workshop of the
RAS/7/030 project held in Beijing, China, on September 17-23, 2018, with other representatives
of the governments of 14 Asia-Pacific countries.

In 2019, the research specialist was again given a role of co-lecturer and expert in the 4th
RTC on isotopic data processing and interpretation, including hands-on exercises, regarding the
IAEA/RCA RAS/7/030 project, in Tsukuba, Japan, on March 18-22 with 14 participants and in
a national training course in Vientiane, Lao PDR, on December 16-21 with 12 participants.

He also represented Japan in the final progress assessment meeting on the IAEA/RCA
RAS/7/030 project, held in Ulaanbaatar, Mongolia, on September 23-27, 2019, with other
representatives of the governments of 15 Asia-Pacific countries.

In January 2020, the IAEA Governing Board approved the launch of a new project,
IAEA/RCA RAS/7/035 “Enhancing Regional Capability for the Effective Management of
Ground Water Resources Using Isotopic Techniques,” which will continue until December
2023.

To represent Japan as an alternate project coordinator, the IAEA/RCA RAS/7/035 project
requires participation in 2020 the project coordination meetings for the RAS/7/035 project
implementation across the Asia region.

5.5 Visitors
Date Visitors & Affiliations No. of Purpose
Visitors
January 25, Delegates from Department of 18 To attend a symposium
2018 Hydraulic  Engineering, Tsinghua organized by ICHARM for
University, China introduction and academic
communication
February Dr. Ng Yu Jin, Senior Lecturer, etc., 4 To study disaster risk
21-22, Universiti Tenaga Nasional reduction research in the
2018 (UNITEN), Malaysia Pampanga River and discuss
future collaboration
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March 9, Ramona Pelich, Luxembourg 1 To have a meeting and a
2018 Institute of Science and Technology discussion on research and
(LIST) training
April 2, S. L. Mohamed Aliyar, Additional 9 To discuss the activities of
2018 Director General, etc., Irrigation IFI Platform in Sri Lanka
Department, Sri Lanka
May 8, Dr. Siswo Hadi Sumantri, ST, MT, 38 To attend a seminar on water
2018 etc., Indonesia Defense University related hazard and risk
management measures
organized by ICHARM
May 21, Prof. Akihiko Nakayama, Tunku 1 To give a lecture on
2018 Abdul Rahman University, Malaysia “Application of Large Eddy
Simulation to  Hydraulic
Flows” to ICHARM
researchers
July 25, Mr. Ali bin Selamat, Dean, etc., 14 To attend lectures given by,
2018 MJINT Prof. EGASHIRA Shinji
(ICHARM  Training and
Research Advisor) and Prof.
TAKEUCHI Kuniyoshi
(University of Yamanashi,
Former ICHARM director)
as part of the JICA training
program, "MJIT Master of
Disaster Risk Management
Japan Attachment”
August 3, Mr.  Habibur ~ Rahman, Joint 11 As part of the study tour on
2018 Secretary, etc., from Local "Infrastructure Development
Government  Division,  Planning and Livelihood"
Commission, and Local Government
Engineering Department (LGED),
Bangladesh
August 30, Lee Rae Chul, CEO, etc., Korean 12 To attend a meeting with
2018 Society of Disaster Information PWRI/ICHARM researches
(KOSDI)
September 6, | Professor Tadashi Yamada, Assistant 14 To visit PWRI experiment
2018 professor Daiwei Cheng, etc., Chuo facilities and participate in a
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University short lecture by ICHARM
November 7, | Delegates from companies in 16 To learn ICHARM activities
2018 Yokohama City
December 12, | Dr. Gordon Wells, etc., the University 4 To attend a meeting on
2018 of Texas at Austin estimating the run-off and
flood discharge by using a
hydrological model
February 28, | LDP (Liberal Democratic Party) 5 To deepen the understanding
2019 upper house members, Japan of research activities of
ICHARM
May 8, Mr. Raj Kumar Srivastava, etc., 2 To discuss collaboration on
2019 Embassy of India disaster  risk  reduction
between India and Japan
May 10, Zhong Zhiyu, etc., Changjiang Water 6 To discuss technical issues
2019 Resources Commission (CWRC) and exchange ideas between
CWRC and ICHARM
May 30, Mr. Nuguid Jeric John Umlas, etc., 11 To attend training on projects
2019 Department of Public Works and for the master plan and
Highways (DPWH), Davao City, feasibility study on flood
JICA Philippines, JICA Tokyo and control and drainage in
Oriental Consultants Global Davao City
June 25, Dr. M. Adnan Madjid, S.H., M.Hum., 34 To attend a seminar on water
2019 etc., Indonesia Defense University, related hazard and risk
management measures
organized by ICHARM
July 11, Students from Miyagi Prefecture 4 To learn how to evacuate
2019 Sendai-daiichi High School from tsunamis and how to
create a city that protects
people from flood hazards
July 22, Ms. Faizah Che Ros, Senior Lecturer, 20 To attend lectures given by,
2019 etc., MJIIT Prof. EGASHIRA Shinji

(ICHARM  Training and
Research Advisor) and Prof.
TAKEUCHI
(University of Yamanashi,
Former ICHARM director)
as part of the JICA training

Kuniyoshi
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program, "MJIIT Master of
Disaster Risk Management

Japan Attachment”

August 6, Nam So, etc., Mekong River To attend Dr. HARADA's
2019 Commission lecture on “Characteristics of
flood hazard in Japan
-Development of tools for
analysis and warning
system”™
August 8, Mr. luma Bani, the Vanuatu To conduct the internship on
2019 Meteorology & Geo-Hazards water hazard and risk
Department (VMGD), and Hisaki management
Eito, the Japan Meteorological
Agency (JMA)
November 1, | Chen, Jiann-Fong, etc.,, Water To learn how ICHARM
2019 Resources Agency, MOEA, and carries out international
Department of Hydraulic and Ocean support
Engineering, NCKU
November 7, | JICA students and staff To attend lectures and
2019 training as part of JICA
course  work,  "Disaster
Management on
infrastructure (river, road
and port)": lectures and RRI
model training " Overview
of Flood Forecasting” by Dr.
KAKINUMA (Research
Specialist), Mr.
MOCHIZUKI (Senior
Researcher), and Dr.
MOROOKA (Researcher)
November Heejun Chang, Portland State To conduct expert interviews
18, University, USA on the perception and
2019 governance of urban floods
among flood experts and
practitioners
December 10, | Tsang-Jung  Chang, Hydrotech To discuss technical issues
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2019

Research Institute, National Taiwan
University (NTU)

and exchange ideas between
NTU and ICHARM

December 11, | Zhang Jing, etc., China 20 To study Japan’s prevention
2019 Meteorological Administration and mitigation measures
against  weather  related
disasters and  capacity
development on risk
management
December 13, | Professor Vladimir Smakhtin, 1 To give a presentation on
2019 United Nations University - "UNU-INWEH current work
Institute for Water, Environment and and new strategy 2020-2024
Health (UNU-INWEH) and have a discussion
December 17, | Professor Zhang Jianyun, Nanjing 6 To have an academic

2019 Hydraulic ~ Research Institute exchange on urban flood
(NHRI), China management and visit Tokyo
underground flood regulation
reservoir
- (=

- _
The former president of the Nanjing Hydraulic Research Institute (NHRI), China,

N

paid a courtesy visit to the director general of the Water and Disaster Management

Bureau of MLIT (December 2019)
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6 . Academic Field Surveys in Japan and Overseas Countries

6.1 Field Surveys of the July 2018 Torrential Rain Disaster in Western Japan

From July 5 to 7, 2018, continuous rainfall in western Japan induced numerous landslides,
debris flows and floods with a massive transport of sediment in several prefectures of the
Chugoku and Shikoku regions, including Hiroshima, Okayama, and Ehime. Those events
caused severe damage with about 230 people dead or missing throughout Japan. ICHARM has
been studying public responses to disasters resulting from levee breaches. In addition, focusing
on floods with massive sediment supplies, which often take place with landslides and debris
flows, ICHARM has conducted field investigations to identify the geomorphological
characteristics of this type of floods and evaluated them from an engineering viewpoint.

An area along the Souzu River severely affected by a flood with a massive amount
of sediment (Saka Town, Hiroshima Prefecture)

6.2 Field Surveys of Disaster Damage by the Torrential Rainfall Due to Typhoon No0.19
(Hagibis)

On October 12, 2019, Typhoon No0.19 (Hagibis) hit the lzu Peninsula and brought
record-breaking heavy rainfall over a wide area of Japan. At one location, the accumulated
precipitation exceeded 1,000 mm. At many locations, mainly in eastern Japan, the 3-, 6-, 12-,
and 24-hour precipitations reached a record high, causing floods with a massive transport of
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sediment, as well as landslides and debris flows. Considerable damage resulted, including 102

people dead or missing throughout Japan. Since this event, ICHARM has been conducting

research on floods with a massive transport of sediment, which have been frequent in recent

years, to clarify their mechanisms and phenomena and study effective methods for sharing

information in the event of such a disaster.

(The damage statistics cited in this section is quoted from the Disaster Report issued by Cabinet

Office on December 12, 2019.:

http://www.bousai.go.jp/updates/rl1typhoon19/pdf/rltyphoonl9 42.pdf

A house half-buried after a flood with a massive amount of sediment hit the area

(Marumori Town, Miyagi Prefecture)

6.3 Field Survey on Geomorphological Changes of the Sittaung River Estuary

The Sittaung River drains the area of 36,000 km? and plays an important role in the water

resources of Myanmar. The funnel-shaped estuary had a bed and banks composed of silt-clay

particles and a shallow flow field; thus, active sediment transportation takes place

corresponding to the river flow and tidal currents, resulting in sand bar deformation and channel

changes with bank erosion. In particular, bank retreat occurs at the rate of 1,000 m/year in some

sections where the retreat is most active.
Such bank erosion has caused losses of
agricultural  land and  settlements.
ICHARM has studied the bank erosion and
associated issues with the Directorate of
Water Resources and Improvement of
River Systems (DWIR) since 2017 through
data analyses, field surveys, flume
experiments and numerical simulations.
The research activities have led to
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important achievements such as a tidal-current model, a method for evaluating sediment
transportation and channel changes, the relationship between the periodicity of bank line
changes and associated village formation and disappearance.

p— =

Seminar attendants after a meeting at DWIR Tidal bore observed at the Sittaung
River estuary

6.4 Field Survey on Sediment Transport Processes and Associated Changes in Coastal
Geomorphology in the Tonlé Sap Lake

This study has been conducted to investigate the role of riparian sediment transportation in
the geomorphic development of the Tonlé Sap Lake coast, focusing on the Stung Sen River and
the corresponding coastal area of the lake. The study is supported by the Department of Geology
of Ministry of Mines and Energy of Cambodia with partial financial assistance from the Japan
Society for the Promotion of Science. ICHARM has investigated the physical characteristics of
riverbed material and sediment transport processes along the river reach in relation to seasonal
changes in the lake water level and obtained interesting results. Morphologically, the river
channel can be divided into three sections: the natural channel section, the channel section
influenced by the backwater effect of the lake, and the submerged channel section by the lake
water. The natural channel section is
characterized by a meandering channel
in  which  suspended sediment
transportation dominates; the
backwater-affected section by
sediment sorting; and the submerged
channel section by an abrupt
channel-width decrease with silt and

clay being dominant particles in the

reach due to further sediment sorting. Survey of bed material in the Stung Sen River
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7 . Public relations and other important activities

7.1 Awards

The following lists the awards received by researchers of ICHARM for their quality research,
presentations and academic papers in the 2018-2019 period.

ICHARM has its own prize, “ICHARM BEST PAPER AWARD,” mainly to encourage young
researchers at ICHARM. Every year, the selection committee selects and examines papers of
ICHARM researchers published in international journals for creativity and relevancy in terms of
water-related disaster risk reduction, and finally decides the best paper for the prize.

7.1.1 2017 Award by Association of Japanese Geographers
NAGUMO Naoko, OHARA Miho, SHRESTHA Badri Bhakta and SAWANO Hisaya:
Flood Simulation and GIS Mapping in Flood-prone Region of the Philippines: Efforts and
Issues in Contingency Planning. E-journal GEO, \ol. 11, pp.361-374, 2016

7.1.2 Outstanding Student Presentation Award (OSPA) during Japan Geoscience Union
Meeting (JpGU)
Md. Khairul Islam, Mohamed RASMY, Toshio KOIKE, Kuniyoshi Takeuchi:
Inter-comparison of gauge-adjusted global satellite rainfall estimates for water resources
management in the Meghna river basin

7.1.3 Award for outstanding research activities by the President of PWRI
Senior Researcher Mohamed Rasmy Abdul Wahid
Contribution to the efficient implementation of high-quality infrastructure through
significant effort in research and technical advice against water-related disaster risk, the
development of a WEB-RRI model, and its application to flood control in Sri Lanka

7.1.4 Excellent Presentation Award at Japan Society of Civil Engineering (JSCE)
Gul Ahmad Ali, Atsuhiro Yorozuya, Hiroshi Koseki, Shinji Egashira, Shoji Okada:
STUDY OF BEDFORM AND BOIL OF THE FIRST KIND BASED ON
OBSERVATIONS IN BRAHMAPUTRA RIVER, JSCE 2018 Annual Meeting

7.1.5 International Science Cooperation Award 2018 from the Chinese Academy of Science
KOIKE Toshio

7.1.6 2019 Chinese Government Friendship Award
KOIKE Toshio

49

70



7.1.7 Asia-Oceania Group on Earth Observations
(AOGEO) Fellow
KOIKE Toshio

7.1.8 2018 Excellent Technology Award by the
Institute of Social Safety Science (ISSS)
Senior Researcher KURIBAYASHI Daisuke
and OHARA Miho
Development of the ICHARM Disaster Risk
Information System (IDRIS) for municipalities.

Director KOIKE received the 2019
Chinese Government Friendship Award

7.1.9 2019 SCAT (Support Center for Advanced Telecommunications Technology Research
Foundation) Chairman's Award
KOIKE Toshio

7.2 ICHARM Open day

ICHARM held the annual “ICHARM Open Day” on April 16, 2018, and April 23, 2019, as
part of the open house event of PWRI during the Tsukuba Science & Technology Week every
April.

International researchers and master’s and doctoral students of ICHARM invited students and
teachers from the Ibaraki Prefectural Takezono High School and the Ibaraki Prefectural Namiki
Secondary School.

All  communication during the
lectures, presentations and Q&A
sessions took place in English between
the local school students and the
master’s and doctoral students and staff
of ICHARM. The event consisted of
lectures by ICHARM researchers and
students and poster presentations about
countries of overseas students, including

topics on culture and water-related

ICHARM Open Day (April 23, 2019)

disasters.
Date Participants Content
April 16, | - 91 students « Greetings by Director KOIKE Toshio
2018 Takezono High | - Short lecture by Ahmed Tanjir, a PhD student, on
School: 73
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Namiki Secondary Water Related Disasters around the World
School: 18 * Poster presentations by ICHARM students from 10
+ 5 teachers countries
April 23, | * 112 students « Greetings by Director KOIKE Toshio
2019 Takezono High | - Short lecture by Ahmed Tanjir, a PhD student, on
School: 81 Water Related Disasters around the World in 2018
Namiki Secondary | . poster presentations by ICHARM students from 9
School: 31 countries
* 6 teachers

7.3 Virtual flood experience for the public

To achieve effective water-related disaster management, it is critical that each citizen keeps
in mind that a flood disaster can occur to anybody and trains themselves to take appropriate
evacuation actions when noticing signs of a disaster or receiving warnings. ICHARM has been
studying practical disaster management measures to support citizens in attaining those goals and,
as part of such effort, developed a virtual flood experience system using VR technology.

VR provides an opportunity for people to virtually experience water-related disasters before
they actually occur. Since not many people experience a flood in reality, VR is very useful for
them to see and feel what a flood would be like before they experience a real one.

In 2019, we conducted a questionnaire survey on VR at two outreach events held by
ICHARM and PWRI. In those events, the participants used VR and experienced a virtual flood
situation, in which they tried to evacuate to the second floor. After collecting 226 answers
(adults: 111, children: 115), we statistically analyzed them to see whether the VR experience
had any effect on how people view a flood. We also compared adults and children in the effect
of the VR experience.

Virtual flood experience

The results found no difference in the perception of a flood between adults and children. All
age groups answered that being in a flood situation was very scary, even knowing that it was
only virtual. Merely 40% were worried about a future flood before the virtual flood experience,
but the figure went up to 80% after the VR experience. These results indicate that VR can be an
effective tool to help people realize the destructive nature of floods and the importance of
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preparing for future events.
7.4 Newsletters and website

The ICHARM Newsletter has been published four times

a year since March 2006 to publicize its activities of Nowslettin 2=EN

-

research, education and training, and local practice projects,

Message froe Director

as well as a list of published papers. During the 2018-2019
period, the newsletter was published eight times from No.
48 of April 2018 to No. 55 of January 2020. The number of

subscribers has reached over 5.000. Since No. 47 of

January 2018, the online survey on the newsletter has
started. The results have been published in the newsletter

and used to further improve the contents. In addition, the
) ICHARM Newsletter No. 54

table of contents has been added to improve the

accessibility to each article, and more efforts have been made to diversify news topics by
collecting contributions from people outside the institute. In 2019, for example, the newsletter
started to include contributions from graduates of ICHARM educational programs to enrich the
contents, diversify the topics, and establish and maintain a continuous relationship with them.

ICHARM'’s website has gone

through a great renewal. A new

section, “What’s New,” has e
been added to show progress in 4000
research and projects in 2000
addition to  the  latest -
information and notifications of

upcoming events. A new site -

has been created to receive 20181 20184 20187 201810 20191 20194 20197 201910 20201

-}

opinions from viewers around MJapan M Overseas
the world, and efforts have been Trend of the number of subscribers of ICHARM
made to respond to inquiries

quickly and adequately.

7.5 ICHARM R&D Seminars

ICHARM R&D Seminars are held on an irregular basis as an opportunity to keep up with the
latest knowledge and information from domestic and international experts in the field of
hydrology and water-related disasters. In the 2018-2019 period, four seminars were held as

shown in the table below, inviting experts from Japan and overseas, and attracted many
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participants, including PWRI and NILIM (National Institute for Land and Infrastructure

Management).
No. | Date Speaker Affiliation Title
61 ?Op{g 10, | couch Wouter Leading Change in Projects:
What It Takes
62 '163192“05;8 Prof. A. W. Department of Civil | Data driven approaches of
Jayawardena Engineering, the University | hydrological modelling

of Hong Kong

63 | November

Distinguished

Director of the Center for

Climate Variability and The

15, 2018 Prof. Soroosh | Hydrometeorology and | Global Hydrologic Cycle:
Sorooshian Remote Sensing, University | Efforts  in  Monitoring,
of California, Irvine Modeling and Challenges in
Forecast Changes
64 | January Mr. Koichiro | 8th  Director-General of | Global trend and Japan
16, 2019 Matsuura UNESCO

Group photo with audience after the lecture by Distinguished Prof. Soroosh Sorooshian at the 63rd

7.6 Research Meeting

R&D seminar

Research Meetings have been held roughly once a month since March 2008 for researchers to

upgrade their research skills and perspectives and practice interaction with other researchers.
During the 2018-2019 period, the meeting was held 24 times.
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ANNEX 1
Number of Alumni of ICHARM training program (as of March 2020, with possibility)

Ph D. Program "Disaster Management"
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Year H ® )
2010-2013 1 1 1
2011-2014 1 1)1 3 1
2012-2015 1 1 2 2
2013-2016 2 1 3 3
2014-2017 1 1 2 -
2015-2018 1 1 2 2
2016-2019 1 1 2 2
2017-2020 1 1 -
2018-2021 1 1 1 3 -
2019-2022 0 -

Total olelofofofofofoJoJoJoJ1]oJof2][ofof[2]o]Jo]JoJofJoJoJo[2]1][ofof2][ofJofJofJoJ1]ofofofofof1]1]ofof 19 [ 1
Master's. Program "Water-related Disaster Management Course of Disaster Management Policy Program"
2007-2008 2 3 1 3 1 1 11 | 10
2008-2009 2 2 1 1 1 2 9 7
2009-2010 2 1 1 3|1 1 1 2 1 13 | 12
2010-2011 2 2|1 1 1 1(3 1 12 | 12
2011-2012 2 2 1 2 2 6 1 1 1 1 19 | 19
2012-2013 2 1 2 1]1 1 1(1]1 1 12 | 12
2013-2014 2 1 1 1 1 1 2 2 1 12 | 12
2014-2015 1 1 1 2 3 1 2 2 13 | 13
2015-2016 2 1 1 1]1 2 1 2 1 1 13 | 13
2016-2017 1 1 1[1 2|11 1 2 1 | 8
2017-2018 2 1 1 1 2 2 1 2 1 1 14 | 14
2018-2019 1 1 1]1 1 1 1 1| 8 7
2019-2020 2|2 2 2|2 1 11 | -

Total o0[22]2]o[s]ofof11[3]of1]2]o]3]1[5][7[4]4]of2]1]1]1]10[24]0]o0f1]18[2]ofa]a]13[of1[3[2]21[2]4 2]2]158] 139
JICA training program "Flood Hazard Mapping"

2004 2|2 2 3|2 2 2 1 16

2005 2|2 2 2|2 3 1 2 16

2006 2|2 2 2|2 2 2 2 16

2007 2|2 3 2|3 2 1 3 2 20

2008 1]2 2|2 1 1 1 10

Total 910 9 11]11 10 1 9 8 78

JICA training program "Local Emergency Operation Plan with Flood Hazard Map"

2009 1)1 2 1 1 1 1)1 1 10

2010 1|2 2 1 1[1 1 1)1 1 12

2011 12 2 2 1 1 1]1 11

Total 35 6 4 3[1 3 3[3 2 33

JICA training program "Capacity Development for Flood Risk Management with FAS"
2012(A) 3 3 2 2 3 13
2012(B) 7 7
2013 3 3 2 3 2 3 16
2014 3|3 3 3 3 3 2 20
2015 1]2 1 2 4 2 4 2 2 20
2016 2|1 1 4 2 2 4 2 18
2017 1 1 2 2 2 2 10
Total olel4a]ofoJofofJofofoJof1]o]ol2]o]o]17[oJofofoJo][8ofo o 11[oo[18]ofo[6]o]o0f10[0 0o [12[0]0] 104
JICA training program "Capacity Development for Adaptation to Climate Change"
2010 LI T T T T I T T T T T T T T Ts] [ [T 11 I O I I B Y B
UN/ISDR Training course "Comprehensive Tsunami Disaster Prevention"

FToTN [ I 7 I v N I I B T
UNESCO Pakistan Project worksho

2012 6 6

2013 5 5

2016 2 2 4

2017 2 2 4

Total 4 15 19

UNESCO West Africa Project
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ANNEX 2
List of the Master Theses in 2017-18 & 2018-19

Year Country Title
2017— Nepal Prediction of Sediment Run—Off Processes in West Rapti River Basin, Nepal
2018 ) ) . . ) . . . . . L
Pakistan Real Time Flood and Inundation Forecast in Trans—Boundary River Basin using Multi—Model High Resolution Precipitation Forecast
) Risk Assessment of Urbanization Plan
Vigt Nam in Ma River Basin, Thanh Hoa Province
Brazil An Integrated Flood Damage Assessment in Brazil
Philiooi Assessment of Flood Impact on Local Socio—Economic Development in the Davao River Floodplain, Philippines
ilippines
Bangladesh Bed Form and Side Bank Erosion of Padma River Reach
Bangladesh Investigating the Impact of Climate Change on Flooding in the Teesta River Basin, Bangladesh
. Development of an Integrated Research Method for Effective Water Resource Management in a Complex Watershed System: The Case of
Sri Lanka ;o .
Mahaweli River Basin
T . Effects of Infrastructure Construction in Flood Disaster Prone Areas Case Study: Construction of Dumila-Rudewa—Kilosa—Mikumi Road
anzania
Sri Lank Development of Effective Water Usage Plan for Dry Zone of Sri Lanka: Case Study in Malwathu Oya Basin
ri Lanka
Fiji Regional Disaster Profiles in the South Pacific Revealed by the South Pacific Convergence Zone Position
Pakistan Integrated Water Resources Management through Efficient Reservoir Operation in Swat River Basin, Pakistan
Nepal Impact of Sediment Supply Condition on Morphological Change along Lower West Rapti River, Nepal
X Development of Satellite Rainfall Based Approach for Effective Flood Disaster and Water Resource Management in Transboundary Rivers
India _ . .
A Case of Gandak River Basin
2018- Bangladesh Study On Channel Changes And Bed Deformation In Confluence Region Of Ganges And Jamuna Rivers Under Different Inflow Conditions
2019 ) . . . ) L o . ]
India Development Of Integrated Hydrological Modelling Framework For Flood Inundation Mapping In Branhamanibaitarani River Basin, India
Liberia Analysis Of Climate Change Impact Using Bias—Corrected Precipitation In St. Paul River Basin, Liberia
Nepal Influence Of Sand Bar Behaviour On Channel Changes Along Kaligandaki River, Nepal
Pakistan Assessment Of The Climate Change Impact On The Flood Risk Change In Chenab River Basin
Philippines Rri Model-Based Flood Evacuation Timeline Of City And Municipality Lgus In Pampanga River Basin, Philippines
Sri Lanka Development Of Integrated Water Resources Management Plan For Eastern Dry Zone In Sri Lanka: The Case Of Gal Oya River Basin

ANNEX 3

List of Ph.D Theses accepted in FY2018 & 2019

Year Country Title
2015- DEVELOPMENT OF AN INTEGRATED HYDROLOGICAL MODELING FRAMEWORK IN MOUNTAINOUS AREAS INCLUDING
2018 Pakistan RAINFALL AND SNOWFALL QUANTIFICATION

DERIVED FROM DATA INTEGRATION

23127 Bangladesh ASSESSMENT OF SELECTED STRATEGIES TO INCREASE ECONOMIC BENEFITS IN HAOR AREAS IN BANGLADESH

2016- . . . . . . . X .

2019 Pakistan Fundamental Study for 2-D Numerical Simulation of Channel Changes in Large Rivers Dominated by Fine Sediment
2016— Bansladesh Developing a Methodology for Integrated Flood Risk Assessment in a Transboundary River Basin Using Multi—Platform
2019 € Data Under Global Change— the Case of the Meghna River Basin
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ANNEX 4

List of internships in FY2018 & 2019 at ICHARM

Year | Country Affiliation Title
Fy Philippines |Nagoya Universty |Flood simulation for estimating flood flow impact on river channels
2018 o . Flood risk management and disaster resilience in river basin focusing on agriculture
Philippines |Nagoya Univers ty
sector
Yokohama National . .
Bangladesh ) Study on flood and drought risk assessment based on climate change
Univers ty
Pukyong National . . . .
Korea R Flood forecasting of Davao River basin caused by typhoon rainfall
Univers ty
Myanmar Kobe University Study on urban flood simulation using Rainfall-Runoff-Inundation Model
X Osaka Inst tute of i .
China Exercise on Flood Analysis System
Technology
Seoul Nat onal . . . .
Korea ) Study on flood forecasting using Rainfall-Runoff-Inundation Model
FY Univers ty
2019 . o Depth-averaged two-dimensional numerical simulation of the backwater effects on
Cambodia [Kyoto University . .
sediment transportation
China Sichuan Univers ty |Development of a Global System for Flood Risk Early Warning
Indonesia  |Univers ty of Tokyo |Analysis of River Channel Planform Change in the Meandering Plain
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ANNEX 5

ICHARM Publication List (January 2018 ~ March 2020)

A. Peer Reviewed Papers

Basara, B.N., Perera, E.D.P., (2018) Analysis of land use change impacts on flash flood
occurrences in the Sosiani River basin Kenya, International Journal of River Basin
Management, https://doi.org/10.1080/15715124.2017.1411922, pp. 1-10

FAZEE 1, JLEAHETR, 20164F A M10512 & 2 /AR oK « HHLHE 2 B9 2 #iE
FHIELZE, HE, B AMIETE S Vol.39, pp.47-66, 20184:1H

Iz, NtREE, RIF)I - BRINTR ORI R & KSR 2 AR & L7l
Y TV T IIOBIE . K TE R SCEH62% (HAERMmICEBL OKTL) ) |
Vol.74, No.4, pp.I_103-1_108, 20184-2H

RS, M TEE], PSR, L ERRE, JLEAMERR . LR IS 31T S ok
TR & FRIKMRRZE —FRk29 7 A NUMAEEZ R Z 6 & LT —, K LF RS
62% (LARFRFCEBL OKT5) ) | Vol.74, No.4, pp.l_1177-1_1182, 201842
A

R OREG, TLEETS, Wi - AR Z 0 O WK O - —2017487 H JLM AL 22N
IZRDIRBINPAKRZE SR L L T—, KLFmCEF2E (IARFSmCEBL UKL
=2) ) . Vol.74, No.4. pp.l_937-1_942, 201842

EHARSE, MMARZE, T T VDKL T A —F b H-S < ZE IR B 7S B 70
DIEMT —Z O AL, K Toam CEH62E (HAREMmICEBL OKTLY) ) |
Vol.74, No.4, pp.|_1345-1_1350, 20184 -2H

AR, BRSNS, BEONA Fu 7T 7 2l 5D/ O 5l € 7 v
D/XT A —H OHEE | K L F e SCHEH625 (TS SUEBL KLY ) | Vol.74,
No.4, pp.1_1015-1_1020, 2018%2H

Danang Dwi Admojo, Taichi Tebakari, Mamoru Miyamoto, Evaluation of a Satellite-based
Rainfall Product for a Runoff Simulation of a Flood Event; a Case Study. 7K .27 SCHE 5
624 (LA CHEBL OKTY) ) . Vol.74, No.4, pp.1_73-1_78, 201842 H
JLEETR, SRR, PR LIS, BRBUE, Al - AR K D HERE -
WICHE B LB oft i TNE  —20174E7 A SN AL S S ERF O R 1 % %t
G & UT—, KIFEmUER2E (EAPRMmICEBL OKILY) ) | Vol.74, No.4,
pp. 1_925-1_930, 2018%-2H

HIRFRAAT . JLERMETR, FIEE . SEMRICE T 2 DM EOHEEE, KLY
628 (AR SFwIEBL (KL%) ) | Vol.74, No.4. pp.1_931-1_936. 2018
F2H

WEEF, Msksym GUSYEV, E&)IE, THAEM, [EEEENA > R TEY 1
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JIIR DA R AT S 525 AL K Tomm SCER 5628 (EAR SRR SCHEBL UK L) ) |
Vol.74, No.4, pp. I _121-1 126, 201842H

EJNBEHE. Mohamed RASMY ., /NHLZEKE, 7Kk & HEBE A BE L7720 o ARU T I2Ek
(T2 AMSR2BEFE IR FEA 1E & HHEOK O HEE SCEFIEOBRT, K L5 3R F62% (1
KRBT ICEBL KTE) ) . Vol.74. No.4, pp.l_271-1 276, 20184F2H
RIFEM, MEET, BEAIR, ER27F9H BH - HILZWNIC X 2RO
FEFTOMSFECBT D ANIE, K LR CER62E (TR CHEBL UKL
%) ) . Vol.74, No.4, pp.l_1159-1 1164, 20184F2H

TEZ, BRIRGL, BRE. EAERE. BEIFE. AORGAA. ERIER], BT E
HAERRE LIZIRAKT VXY A R 2 b—yar ERESHIUEBR2 (E T5) .
73 &2 = pp.1_499-1 504, tKZFE 20174

RIFELR, K BRE, BBEFATR, BHEEE T PO, BERICET 2Tt
SIREDKE Y A7 IERIBMOLE ) FHICBET 2 RAERAE ., ke 22 85m SUE,
No0.32, pp.103-111, 201843 H

Young-Joo Kwak, Flash Flood Mapping for Mountain Streams Using High-resolution
ALOS-2 Data, Int. Arch. Photogramm. Remote Sens. Spatial Inf. Sci., Vol.XLII-3/W4,
pp.307-312, 2018

Zhang H., Ao T., Gusyev M., Ishidaira H., Magome J. and K. Takeuchi (2018). Distributed
source pollutant transport module based on BTOPMC: a case study of the Laixi River basin
in the Sichuan province of southwest China. Proceedings of IAHS 2018, 379, pp.323-333,
https://doi.org/10.5194/ piahs-379-323-2018, June 2018

Thu M., Gusyev M., Hasegawa A., and A. Husiev (2018). Analysis of floods and droughts
for past and future climates in the Bago River basin, Myanmar. Proceedings of
International Conference at the International Academy of Life Protection, Kyiv,
pp.138-146, ISBN 978-966-699-935-4, June 2018

Islam M. Khairul, Nikolaos Mastrantonas, Mohamed Rasmy, Toshio Koike and Kuniyoshi
Takeuchi, Inter-Comparison of Gauge-Corrected Global Satellite Rainfall Estimates and
Their Applicability for Effective Water Resource Management in a Transboundary River
Basin: The Case of the Meghna River Basin, Remote sensing, Vol.10 Issue 6, 828,
https://doi.org/10.3390/rs10060828, June 2018

Odhiambo C., Gusyev M., Hasegawa A., and A. Husiev (2018). Evaluation of Proposed
Multi-Purpose Dams For Flood and Drought Hazard Reduction in the Upper Ewaso Ngiro
North River Basin, Kenya. Proceedings of International Conference at the International
Academy of Life Protection, Kyiv, 119-127, ISBN 978-966-699-935-4

Ji K VLR UL O R U D < SRR D FEHT )1 Efiram SC4E . Vol.24,
pp.197~202, T R4, 201846 H

LW #6 ST, TLBETR . ZERNICE O b « JRARDAPE & it MR ICBE 9 2458, )l
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Heftram . Vol.24, pp.71~76, T AR%E . 201846

Mahtab Mohammad Hossain, Miho Ohara, Mohamed Rasmy, Effectiveness of the
Submersible Embankment in Haor Area in Bangladesh, Journal of Disaster Research,
Vol.13 (4), pp.780-792, August 2018

Andrea M. Juarez-Lucas, Kelly M. Kibler, Takahiro Sayama, Miho Ohara, Flood
risk-benefit assessment to support management of floodprone lands, Journal of Flood Risk
Management, https://doi.org/10.1111/jfr3.12476, September 2018

SRR, RIFSEPR, B EE, UK R, FHERFNOBRARFETO I —A L AR
A 2B Lc BIntRmT SERB RIS AT L ORREE, Ml 25 2 fn SCE.
Vol.33, pp. 247-257, 20184-11H

fAIHIEAT, FEEEEE, NERE, 77 2OV BUIRIC 381 % 200545 52 178 K D AE AR
- lEEEAe T — 2Rk sE=2U 7 KILFHmLE, Vol.e3, pp.
|_1417-1_1422. 2018411H

F)IHE. BT, Maksym GUSYEV, Bhuwneshwar SAH., 4=1LI3K., FHEdL.Z .
INHARRE, X N AIZEBT D RBEEENC L D BN TR0 R HEEME & D&Y
HOBRAE, KT 55w 5. Vol.63, pp. 1_97-1_102, 20184-11H

FARfERe, MiN=ERF], JLEER. OHEILZ . FILEHINC BT 5 6T T V&
AW PR FERTFIEORIE . KIS CHE. Vol.63, pp.I_1345-1_1350, 20184-11
A

FARTEEST . AN RE, BTSSR, TPATRNSE, PRI, N sER] KL T 4 L
Z i L 72RRIFE 7 WA K D) IKAL PRI OB % . K ToE5m 5. Vol.63,
pp.I_1381-1_1386, 20184-11H

Gul Ahmad Ali, Atsuhiro YOROZUYA, Hiroshi KOSEKI, Shinji EGASHIRA, Shoji
OKADA, ANALYSIS OF BEDFORM AND BOIL BASED ON OBSERVATIONS IN
BRAHMAPUTRA RIVER, 7K TFm 34, Vol.63, pp.1_925-1_930, November, 2018
Vystavna Y., Diadin D., Rossi P.M., Gusyev M., Hejzlar J., Mehdizadeh R., and F. Huneau
(2018). Quantification of water and sewage leakages from urban infrastructure into a
shallow aquifer in  East Ukraine, Environ Earth Sci 77: 748.
https://doi.org/10.1007/s12665-018-7936-y

Badri Bhakta Shrestha, Hisya Sawano, Miho Ohara, Yusuyuke Yamazaki, Yoshio

Tokunaga, Methodology for agricultural flood damage assessment, Flood Risk
Management, December 2018

Miho OHARA, Naoko NAGUMO, Badri Bhakta SHRESTHA, Hisaya SAWANO,
Evidence-based contingency planning to enhance local resilience to flood disasters, flood
risk management, December 2018

R K, JLSEMER ., JRAOHEAEICE B L 72 i OHMEE 0k B G OFEAmE, K 55
. Vol.63, pp.l_907-1 912, 20184F11H
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FAZEE S, N2 - B2 R OBREAE 21 5 W7 27 OFINFSE, RIS, Vol .58,
No.l, pp.13-27. 20194-1H

WE OB, EIEASRS, BB, AL AAsK . [EASA]. Observation of Jumping Cirrus with
Ground-Based Cameras, Radiosonde, and Himawari-8, Journal of the Meteorological
Society of Japan, Volume 97, Issue 3, pp.615-632, 2019

Badri Bhakta Shrestha, EDP Perera, Shun Kudo, Mamoru Miyamoto, Yusuke Yamazaki,
Daisuke Kuribayashi, Hisaya Sawano, Takahiro Sayama, Jun Magome, Akira Hasegawa,
Tomoki Ushiyama, Yoichi lwami and Yoshio Tokunaga, Assessing Flood Disaster Impacts
in Agriculture under Climate Change in the River Basins of Southeast Asia, Springer,
Natural Hazards, 97, pp.157-192, June, 2019

Asif Naseer, Toshio Koike, Mohamad Rasmy, Tomoki Ushiyama, Maheswor Shrestha,
Distributed Hydrological Modeling Framework for Quantitative and Spatial Bias
Correction for Rainfall, Snowfall, and Mixed - Phase Precipitation Using Vertical Profile
of Temperature, JGR Atmospheres, Vol.124, Issue9, pp.4985-5009, May, 2019,
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2018JD029811

Stewart, M.K., Morgenstern, U., Tsujimura, M., Gusyev, M.A., Sakakibara, K., Imaizumi,
Y., Rutter, H., van der Raaij, R., Etheridge, Z., Scott, L., and S.C. Cox (2018). Mean
residence times and sources of Christchurch springs, Journal of Hydrology (New Zealand)
57(2): 81-94.

Gusyev M.A., Morgenstern U., Nishihara T., Hayashi T., Akata N., Ichiyanagi K.,
Sugimoto A., Hasegawa A., and M.K. Stewart (2019). Evaluating anthropogenic and
environmental tritium effects using precipitation and Hokkaido snowpack at selected
coastal locations in Asia. Science of the Total Environment 659: 1307-1321, doi:
10.1016/j.scitotenv.2018.12.342

Chatterjee S., Gusyev M.A., Sinha U.K., Mohokar H.V., and A. Dash (2019).
Understanding water circulation with tritium tracer in the Tural-Rajwadi geothermal area,
India. Applied Geochemistry 109: 104373,
https://doi.org/10.1016/j.apgeochem.2019.104373

Thapa B.R., Ishidaira H., Gusyev M.A., Pandey V.P., Udmale P., Hayashi M., and N.M.
Shakya (2019). Implications of the Melamchi water supply project for the Kathmandu

valley groundwater system. Water Policy: Volume 21, Issue S1, pp 120-137.

Hisaya Sawano, Katsunori Tamakawa, Badri Bhakta Shrestha, Tomoki Ushiyama, Maksym
Gusyev and Toshio Koike, Formulation of adaptation measures for flood management
under the uncertainty of future projection, Proceedings of THA2019 International
Conference on Water Management and Climate Change towards Asia's
Water-Energy-Food Nexus and SDGs (Bangkok, Thailand, 2019), pp.475-480,
http://aseanacademicnetwork.com/sites/default/files/conference/Proceedings THA2019-01
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B:

0519.pdf

Daisuke Harada, Naoko Nagumo, Yousuke Nakamura and Shinji Egashira, Characteristics

of Flood Flow with Active Sediment Transport in the Sozu River Flood Hazards at the

Severe Rainfall Event in July 2018, Journal of Disaster Research (JDR), Vol.14, Issue6,

pp.886-893, September 2019

OHARA Miho and NAGUMO Naoko, Mortality by Age Group and Municipality in the

July 2018 Torrential Rainfall, Journal of Disaster Research, Vol.14, No.6, pp. 912-921,

20109.

EPHE%I\ HNSEF], R, PEEILZ . TTEEETR. BT &Mk, ki 4 VX
Z X DKRAE LR ZE OB IRHMEE . K L5 CEE, Vol.64, pp.l_205-1_210, A%

AN
=

JRH KHE, JTEEEETR, Tanjir Saif Ahmed, 7 ILEEL, HITOMERZ AW 2RO
BARIZET DHFFE, KT SCR ., K LS, EARTRK T YEEAS, Vol.64,
pp.|_967-1 972, KE YV =v 7 5 4, 2019411 H4H ~6H
Robin K. Biswas, EGASHIRA Shinji, HARADA Daisuke, NAKAMURA Yousuke,
Lateral and Longitudinal Sediment Sorting in Seri River, Japan, 7K T 5 3(4E, /K T.5%
S, BARTEIKITHZEAS, Vol.64, pp. 1 895-1-900, K= Y =v 7 7 1, 2019
HF11HAH~6H
Malik Rizwan Asghar, USHIYAMA Tomoki, Muhammad Riaz, MIYAMOTO Mamoru,
Flood and Inundation Forecasting in the Sparsely Gauged Transboundary Chenab River
Basin Using Satellite Rain and Coupling Meteorological and Hydrological Models, Journal
of Hydrometeorology, Vol.20, No.12, pp.2315-2330
%EE% JLEAMETR . 20174 JUMN AR N IC K& 2 R4 Fids D0 oD F2h8 & HiJE 4y
(ZHEAS K F RO T, HIFHERS . Vol.128, No.6. pp.835-854, 2019412
H
Mohamed Rasmy, SAYAMA Takahiro, KOIKE Toshio, Development of Water and
Energy Budget-based Rainfall-Runoff-Inundation Model (WEB-RRI) and Its Verification
in the Kalu and Mundeni River Basins, Sri Lanka, Journal of Hydrology, Vol.579, 124163,
December 2019

Non-peer Reviewed Paper

: Oral Presentation

IR, BRI D AKREOE R IR K Siom . TH SIEIBF“ RISV
T L]~ - HilE - ER TP KB A R KICBN TN i~ B 3m
BN R, BERE. A8k T 0 7T, 2018@2)% 281
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Young-Joo Kwak, Jonggeol Park, Wataru Takeuchi, Long-term flood detection mapping
using multi-satellite data for international river basin, 26th 1S forum proceeding, 26th I1S
forum, Institute of Industrial Science (11S) U-Tokyo, Tokyo, March 5-6, 2018

WEH =, UK BHE. 1 v PRI TEF 2 L) LRI T ke E ORI
ToiR %R, ARl AR RBHCR IR e R e AR IWELRY:, 201843
H7~8H

EJIEHE, WEB-DHMIERKGISY A7 A, DIASZ R = =7 1 7 +—7 12018, DIAS
HER, WK KT T 4o b7y L Av 2 —, 20184E3H9H

JEH R, 1 - oK —KRE T VD%, DIAST X 2 =7 ( 74— 7 42018,
DIASHS R, A /K TV T 477 LA ¥ — 201843H9H
Tsujimura M, Sakakibara K, Imaizumi Y, Gusyev M., Morgenstern U, Spatial and
temporal variation of residence time of spring and groundwater in multiple watersheds,
Japan and New Zealand, The 14th Australasian Environmental Isotope Conference,
Wellington, March 26-28, 2018

BEE WEROL, EEZ BRI TAGE R NBLRIKAL T — 2 & XRAIN%
WS NI d6 1 5 NZKICHER#AT | 5554100 FAGEMFFEI K. A AR TAKIE R,
FOLE w7 %A b, 2017481 1~3H

Sungae LEE, Yoshihiro SHIBUO, Hiroshi SANUKI, Yoshimitsu Tajima, Shinji SATO,
Long term monitoring of water level in sewer networks for validation of urban flood model,
14th IWA/IAHR International Conference on Urban Drainage, ICUD, Prague, September
10-15, 2017

Stewart M.K., Morgenstern U., Toews M., van der Raaij R., and M.A. Gusyev (2018).
Uncertainties of tritium streamflow transit times: Experiments with single and double
lumped parameter models. The EGU 2018 General Assembly, Geophysical Research
Abstracts EGU2018-11167, Vienna, April 8-13, 2018, Austria

AR RE, K SEEIEIER & T OLENE 2018FEEFRIR TS ARV R Y
D TEGSE < WS D70 OBLRI « FERFRHE] T IEAT OARNK ) | 2018ERFAGRFRFEAT
ZE%=, S FEES#ES KA —/L, 201845 18H

Badri Bhakta Shrestha, Yusuke Yamazaki, Daisuke Kuribayashi, Akira Hasegawa, Hisaya
Sawano, Yoshio Tokunaga, Assessment of future flood damage on agricultural areas under
climate change in the Chao Phraya River basin of Thailand, Japanese Geoscience Union,
Japanese Geoscience Union Meeting 2018, Tokyo, May 20-24, 2018

Gusyev M.A., Kikumori Y., Denda M., Toda H., Tsujimura M., Sakakibara K.,
Morgenstern U., and M.K. Stewart (2018). Application of tritium-tracer and stable isotopes
in the Chikuma River basin, Japan. Presentation at the JpGU 2018 Meeting, Chiba, May
20-24th, 2018, Japan

Stewart M.K., Morgenstern U., Gusyev M.A., and J. Thomas (2018). Residence times of
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water and chemical flows in a karst spring. Presentation at the JpGU 2018 Meeting, Chiba,
May 20-24th, 2018, Japan

Tsujimura M., Sakakibara K., Katsuyama M., Mizugaki S., Gusyev M.A., Yamamoto C.,
Sugiyama A., Ogawa M., Kato K., Yamada T., Yano S., Sasakura N., Morgenstern U., and
M.K. Stewart (2018). Integrated study on spatiotemporal variation of residence time in
spring and groundwater at headwater catchments. Presentation at the JpGU 2018 Meeting,
Chiba, May 20-24th, 2018, Japan

Young-Joo Kwak, Utilization of Advanced Remote Sensing and GIS Technologies for
Disaster Risk Management and Emergency Response (Discussion), H AsHhEk =5 fl 22
B, TEFERA v, 20184E5H 20~24H

K, N, RIREEA. FolET . SAREZ. BARREICKIT L v FHD%E
[0 T L OV E N 36 1T DI E R A, BRSSP ESGIERE S, -
AP HIESGE, 201845H 26 H

SWE.2 . HREE, SFfREz. Tz, Ex KK, A Y L AEBGFHT L D0
RS OZEGE =51 7 FEORS, EARTFEPESGII LS, BARYST
[E 3B, 2018%-5H 26 H

A LARZKR, Mohamed Rasmy, /Ll 20174°5H A Y 7 > R OEMEER, H
ARLIRFR20IBELERFRE, ARG YR, =R /-5 (E, 201845H 16~19
H

Tetsuya lkeda (2018). ICHARM's Activities on Water-Related Disaster and Flood
Management in Japan for Climate Change Adaptation. The Third CICHEJSCE Joint
Workshop in 2018, Taichung, June 1, 2018

Tomoki Ushiyama, Mohamed Rasmy, Toshio Koike, Regional ensemble prediction of
heavy rainfall in Sri Lanka flood in 2017 May, AOGS2018, AOGS, Honolulu, Hawaii,
June 3-8, 2018

Young-Joo Kwak, Ramona Pelich, J.Park, Integrated Multiple Satellite Application for
Flood Mapping using ALOS-2 and Sentinel-1 Data, AOGS2018, AOGS, Honolulu, Hawaii,
June 3-8, 2018

Hasegawa A. and Gusyev M. (2018). Comparative standardized precipitation
evapotranspiration index analysis of d4PDF_GCM dataset, AOGS2018, AOGS, Honolulu,
Hawaii, June 3-8, 2018

Hasegawa A. and Gusyev M. (2018). Concept Study on Seasonal Prediction of
Meteorological Droughts Using the Comparative Standardized Precipitation Index,
AO0GS2018, AOGS, Honolulu, Hawaii, June 3-8, 2018

Tomoki Ushiyama, Ensemble flood forecasting based on two ways of regional ensemble
prediction systems: simple downscaling of global EPS and regional data assimilation,
AOGS2018, AOGS, Honolulu, Hawaii, June 4-8, 2018
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ARV — L 201856 H 25H

Yosuke Nakamura, Koji Ikeuchi, Shiori Abe, Toshio Koike, Shinji Egashira, Evaluation of
the uncertainty of flash flood prediction using the RRI model in mountainous rivers, 13th
International Conference on Hydroinformatics, Hydroinformatics, University of Palermo,
July 2-6, 2018

Naoko Nagumo, Shinji Egashira, Characteristics of the 2016 flood disaster in the Omoto
River Basin: an example of floods in mountainous river basins, Iwate University, Iwate
Prefecture Citizens' Cultural Exchange Center "Aiina", July 17-19, 2018

Young-Joo Kwak, Rapid Flash Flood Mapping Using High-resolution ALOS-2 Data: A
pilot case study of Omoto River, Japan, Global Conference on the International Network of
Disaster Study in Iwate, Iwate University, lwate Prefecture Citizens' Cultural Exchange
Center "Aiina", July 17-19, 2018

Yusuke Yamazaki, Shinji Egashira, Method to estimate the supply rate of sediment and
driftwood into stream channels, Iwate University, Iwate Prefecture Citizens' Cultural
Exchange Center "Aiina", July 17-19, 2018

Daisuke Harada, Shinji Egashira, Numerical simulation model of driftwood in flood flows
with sediment erosion and deposition, lwate University, lwate Prefecture Citizens' Cultural
Exchange Center "Aiina", July 17-19, 2018

Yosuke Nakamura, Koji Ikeuchi, Shiori Abe, REAL TIME FLASH FLOOD
PREDICTION USING THE RRI MODEL IN MOUNTAINOUS RIVERS, Global
Conference on the International Network of Disaster Studies, INDS, Aiina in lwate
Prefecture, July 17-19, 2018

Yoshito Kikumori, Shinji Egashira, Hiroyuki Ito, Yosuke Nakamura, Research on a Flood
Forecasting System in Mountainous Rivers, Iwate University, lwate Prefecture Citizens'
Cultural Exchange Center "Aiina", July 17-19, 2018

Daisuke Kuribayashi, Miho Ohara, Takashi Iwasaki, Yoshio Tokunaga, A Disaster
Information System for Local Governments Promoting Seamless Usage from Normal
Times to Emergency, Iwate University, Iwate Prefecture Citizens' Cultural Exchange
Center "Aiina", July 17-19, 2018

Miho OHARA, Daisuke KURIBAYASHI, Manabu TERAWAKI and Yoshio
TOKUNAGA, Analysis of Tense Moments during Emergency Flood Disaster Response of
Local Governments, Global Conference on the International Network of Disaster Study in
Iwate, Iwate University, lwate Prefecture Citizens' Cultural Exchange Center "Aiina", July
17-19, 2018

Badri Bhakta Shrestha, Practices on flood prediction, prevention and mitigation, Tenth
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NEAJ Symposium on Current and Future Technologies, NEAJ, Tokyo, Japan, July 21,
2018

Mahtab Mohammad Hossain, Miho Ohara, Mohamed Rasmy, The Impact of Rainfall
Variation on Flash Flooding in Haor Areas in Bangladesh, World Congress on Water
Conservation & Environmental Management (WC2EM), Indonesia, August 10-12, 2018
Gul Ahmad Ali, Atsuhiro YOROZUYA, Hiroshi KOSEKI, Shinji EGASHIRA, Shoji
OKADA, STUDY OF BEDFORM AND BOIL OF THE FIRST KIND BASED ON
OBSERVATIONS IN BRAHMAPUTRA RIVER, 1 K%#%4[E K% International
Program, CS2-024, 1A%, AuifiiE K7, August 29-31, 2018

Yusuke Yamazaki, Shinji Egashira, A method to specify critical rainfall conditions for
sediment disasters and their regionality, 21st Congress of Asia and Pacific Division of
International Association for Hydro-Environment Engineering and Research (IAHR-APD),
IAHR-APD, Yogyakarta, INDONESIA, September 2-5, 2018

Daisuke Harada, Shinji Egashira, Behavior of driftwood in terms of convection-diffusion
equation, 21st Congress of Asia and Pacific Division of International Association for
Hydro-Environment Engineering and Research (IAHR-APD), IAHR-APD, Yogyakarta,
INDONESIA, September 2-5, 2018

Young-Joo Kwak, Emergency flash flood mapping for disaster risk reduction: 2018 flood
in Bangladesh, International Workshop 2018 on Bangladesh Water Development Board
(BWDB), Bangladesh Water Development Board (BWDB), Dhaka, Bangladesh,
September 5, 2018

Young-Joo Kwak, W. Takeuchi, Future cooperation with stakeholders in International
River Management between India & Bangladesh, International Workshop 2018 on
Bangladesh Water Development Board (BWDB), Bangladesh Water Development Board
(BWDB), Dhaka, Bangladesh, September 5, 2018

Young-Joo Kwak, Advanced flood mapping using Earth Observation data, Intensive
training in BWDB, Bangladesh Water Development Board (BWDB), Dhaka, Bangladesh,
September 4-6, 2018

N, ) X7 OFE, B, EEROA LB T Dk o@in, H11EERRK
e (IWA) IR - BoRe, EERKS (IWA) | Bty 749 b, 2018
FIH1TH

Yoshito KIKUMORI, Shinji EGASHIRA, Hiroyuki ITO, Yosuke NAKAMURA, Daisuke
HARADA, RESEARCH ON A FLOOD FORECASTING SYSTEM IN OUNTAINOUS
RIVERS, Global Conference on the International Network of Disaster Study in Iwate,
Iwate University, Iwate Prefecture Citizens' Cultural Exchange Center "Aiina" July 17-19,
2018
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fEr, IR, Common MPT v ' /'~ =2 7 VO FIFT, BAREEEE KRS,
iﬁ?ﬁ{a\ ey K5, 20184-8 H29~31H
Tetsuya Ikeda, ICHARM’s contribution on water-related disaster risk reduction in Asia and
the world, Asia Water Forum 2018, Asia Development Bank, Manila, Philippine, October
2-5, 2018
PNGESEN ?%E%ﬁ\%\ R T A, BEEURH A 5 IR KETH X E DR
BICB T DHEREHOL, FHITRIHABRKEFLRAGERS. PARBRKEES
2. pp.193-194, AlHETH/IMEZEEM L v ¥ —, 20184F10H6~T7H
Badri Bhakta Shrestha, Experiences and Practices on Flood Prediction, Prevention and
Mitigation in Various Asian Countries, Fourth International Workshop on Effective
Engineering Education, Kisarazu Kosen, Chiba, October 10-11, 2018
Mohamed Rasmy, Tomoki Ushiyama, Toshio Koike, Masaki Yasukawa, Masaru
Kitsuregawa, A Platform on Water Resilience and Disaster: Towards Integrating
Multi-Platform Data for Enhancing Water Related Disaster Early Warning and
Management in Sri Lanka, International Association of Applied Science and Engineering
(IAASE), Jeju Island, South Korea, October 12-14, 2018
Islam M. Khairul, Nikolaos Mastrantonas, Mohamed Rasmy, Kuniyoshi Takeuchi,
Combined use of satellite estimates and rain gauge observations for water resource
management in an inaccessible transboundary river basin— the case of the Meghna river
basin, International Association of Applied Science and Engineering (IAASE), Jeju Island,
South Korea, October 12-14, 2018
Yoshiyuki Imamura, Study on country-based flood risk index using earth observation data,
39th Asian Conference on Remote Sensing (ACRS), Asian Association on Remote Sensing
(AARS), Kuala Lumpur, Malaysia, October 15-19, 2018
Katsunori Tamakawa, Activities for “Platform on Water Resilience and Disaster” under the
frame work of International Flood Initiative (IFI) using Data Integration and Analysis
System (DIAS), Improvement of Delivery of Weather, Climate and Hydrological Services
in Myanmar: Annual Development Partner Workshop 2018, Department of Meteorology
and Hydrology (DMH) of Myanmar, Nay Pyi Taw, Myanmar, October 17-19, 2018
Gusyev ML.A. (2018). Understanding water circulation with tritium and stable isotopes: a
case study of water transit times and storage in Hokkaido watersheds. Tokyo Institute of
Technology, Tokyo, October 22, Japan
Katsunori Tamakawa, Climate Change Impact Assessment: Online demonstration of DIAS
tool for the analysis of Coupled Model Intercomparison Project Phase 5 (CMIP5), The 11th
GEOSS Asia-Pacific Symposium, Group on Earth Observations, Kyoto, Japan, October
24-26, 2018

66

87



Mohamed Rasmy, Real-Time Flood Forecasting: Online demonstration of DIAS System
for Sri Lanka for the analysis of Coupled Model Intercomparison Project Phase 5 (CMIP5),
The 11th GEOSS Asia-Pacific Symposium, Group on Earth Observations, Kyoto, Japan,
October 24-26, 2018

Mohamed Rasmy, ICHARM ACTIVITIES FOR A PLATFORM ON WATER
RESILIENCE AND DISASTERS IN SRI LANKA for the analysis of Coupled Model
Intercomparison Project Phase 5 (CMIP5), The 11th GEOSS Asia-Pacific Symposium,
Group on Earth Observations, Kyoto, Japan, October 24-26, 2018

Mohamed Rasmy, ICHARM TECHNICAL AND SCIENTIFIC ACTIVITIES FOR THE
PLATFORM ON WATER RESILIENCE AND DISASTERS IN SRI LANKA for the
analysis of Coupled Model Intercomparison Project Phase 5 (CMIP5), The 11th GEOSS
Asia-Pacific Symposium, Group on Earth Observations, Kyoto, Japan, October 24-26,
2018

Az, Maksym Gusyev, EJIPHE, EAJIES, NlEHE ~ k- L3 HikENIS
BT 2EWORERCEE, B ARG FR2018FEKFERE, AARARE TS, IIEHE
Bt Z—. 20184:10H29H ~11H1H

S. Egashira, Sediment-and driftwood-runoffs resulting from landslides and debris flows,
and their impacts on flood flows, 5th International Debris Flow Workshop, Beijing,
November 5-6, 2018

Y. Yamazaki, S. Egashira, Formation process of natural dam resulting from landslides and
debris flow, 5th International Debris Flow Workshop, Beijing, November 5-6, 2018

T.S. Ahmed, S. Egashira, D. Harada, A. Yorozuya, Y. Kwak, On bank erosion in estuary of
Sittaung river in Myanmar, The 9th International Conference on Scour and Erosion, The
9th International Conference on Scour and Erosion, Taipei, Taiwan, November 5-8, 2018
D. Harada, S. Egashira, A. Yorozuya, Method to evaluate longitudinal sediment sorting
processes, The 9th International Conference on Scour and Erosion, The 9th International
Conference on Scour and Erosion, Taipei, Taiwan, November 5-8, 2018

Y. Yamazaki, S. Egashira, N. Nagumo, Method to predict sediment runoff resulting from
landslides and debris flows, The 9th International Conference on Scour and Erosion, The
9th International Conference on Scour and Erosion, Taipei, Taiwan, November 5-8, 2018
M. Stewart, U. Morgenstern, M. Tsujimura, M. Gusyev, K. Sakakibara, Y. Imaizumi, H.
Rutter, R. van der Raaij, Z. Etheridge, and L. Scott (2018). Subsurface Flowpaths of
Christchurch Springs. Poster Presentation at the Joint Conference of New Zealand
Hydrological Society and Meteorological Society, Christchurch, December 4-7, New
Zealand

JC R . BB LT el A W T2 oK TS 5 AR DT FEMKEE Y R o
252018 NRARDEG & )7 | bARTS KLFEES BRI, BAYSS

67

88



W, 2018412 H 14H

P B, JLEEEIR, Oy & VIR RO TR I B3 5 B P AUMET. B ASHE
PR RE R4 Vol.95, pp.118, 20194E H AMFR AR 2T AL, B AR
e, BMERTE, 2019423

e, AR, MEBE -, (WEEM -, Kien Nguyen, A>T /L4 477
AEENC BT 2 GER O, AARRBSE SRR EEE, Vol.95, pp.117, 2019
FHAHIBL R SRS, AARBIY S FERY:, 20194E3 A

FEE T Y — N~y 7% 859 AAMBE AR EREEE, Vol.95, pp.10,
20194F A AP P BN R, AARMIBE 2 SHE R, 201943 H

Gusyev M.A. (2019). Modelling of groundwater and surface water residence times using
tritium as a tracer. The International Atomic Energy Agency (IAEA)/Regional Cooperative
Agreement (RCA) Regional Training Course (RTC) RAS7030 Project “Isotopic Data
Processing and Interpretation — Hands on Exercises”, Tsukuba University, Tsukuba, March
18th, Japan.

AR, AT FERB04ET A SRS AE O ML R N DT B o T Aok T
HIZEER, BARRFR2019FEFEFRETHE, p297, AAKRY =, 201945
153 ~18H

Mamoru Miyamoto, Yosuke Nakamura, Anurak Sriariyawat, Supattra Visessri, Operational
inundation forecasting contributing to business continuity management in the industrial
complex scale — A case of the Chao Phraya River basin, Thailand - , EGU General
Assembly 2019, vol.21, 12486, April 4-12, 2019

Gusyev M.A., Kikumori Y., Nishihara T., Hayashi T., Ichiyanagi K., Akata N., Oda T.,
Morgenstern U., and M.K. Stewart (2019). Using tritium in apanese precipitation for
tritium-tracer transit time studies across Asia. Presentation at the JpGU 2019 Meeting,
Chiba, May 20-24th, Japan.

SRR, B EEE, RIFEELR, BRHCHERN. RAGEFEZ B8 L 7o X BZ T O
7RUIK Y 275 AT AOBRGE, Mgz &S EE . No.44, pp.35-38, Mtz
BERRFRE, HLeyrs, REFEARHET, 2019455/

Gusyev M.A. (2019). Water circulation in the Chikuma River basin. National Research
Institute of Fisheries Sciences, Ueda, August 22, Japan.

Tomoki Ushiyama and Yosuke Nakamura, Ensemble flood forecasting of a disastrous
flood event in 2018 Japan, AOGS 2019 annual meeting, AOGS, Singapore, July 29-
August 2, 2019

MAES, WNSER] LR R, IEERE. BABEERR~ v 721G L7ZRRI
T VOUWKFHENEICBE T 2078, 20194FFERFIE R H4E, pp.30-31, 20194
FEWFZEgE TR KIC - KEP T2, TEILFERY, 201949 11H ~13H
TREFNEZ | K IEE 3 B O RARAL B 5 BRI 2 52 2 2 BATBHIE & 15 R FEAE A~ D BRI

68

89



— R EENC R T 2B — . BROTHEE RN e T R AR . 5543915,
pp.25-32, 20194-10H 16 H

IR, T Bh, BEAEZ T NEREEL MMIFE RGPS PWVDIRHEA /327 |
FERED 2, AARAKRTFR201MFEKERSTRE. p.268. HARKZR 5220194
EMFRE, AARXR TR, BHEEESWES. 20194104

Tanjir Saif Ahmed, EGASHIRA Shinji, HARADA Daisuke, YOROZUYA Atsuhiro, B. B.
Shrestha, Numerical simulation of sand bar deformation in Sittaung river estuary, Myanmar,
11th River, Coastal & Morphodynamics Symposium, November 2019

Tanjir Saif Ahmed, EGASHIRA Shinji, HARADA Daisuke, YOROZUYA Atsuhiro,
Sediment Transportation and Sand Bar Deformation owing to Tidal Currents in Sittaung
River Estuary, Myanmar, 7K T.5%7% C#, November 2019

TR HEAT. EBHEVEE, AR sl @, NERE, 7T OV dE RSB D
FEABHE — [ &7 — & L TFEIC K 2 REIVEKMEHTIZ S < B A i - U3
FEWEK EOHEEIZ BT D078, K Lm0k, KRS, tATRKTYEER
2. pp.l_283-1 288, K=Y =v7 7 ¢, 201911H4H~6H

HARADA Daisuke, EGASHIRA Shinji, Evaluation of driftwood behaviour in terms of
convection-diffusion equation -In the Akatani reach at the flood disaster in July, 2017-,
11th River, Coastal & Morphodynamics Symposium, 11th River, Coastal &
Morphodynamics Symposium, IAHR, Auckland University of Technology, November
16-21, 2019

EGASHIRA Shinji, HARADA Daisuke, Tanjir Saif Ahmed, Entrainment of Very Fine
Sediment in Treating the Estuary Bed Evolution, 11th River, Coastal & Morphodynamics
Symposium, IAHR, Auckland University of Technology, November 16-21, 2019

Robin K. Biswas, HARADA Daisuke, NAKAMURA Yousuke, EGASHIRA Shinji,
Riverbed evolution and sediment sorting during flood, 11th River, Coastal &
Morphodynamics Symposium, IAHR, Auckland University of Technology, November
16-21, 2019

TOMIZAWA Yosuke, Climate Resilience for Sustainable Development, 6th HATHI
International Seminar, p.34, HATHI : Indonesian Association of Hydraulic Engineers,
Kupang, Indonesia, November 22-24, 2019

TAMAKAWA Katsunori, Introduction of WEB-DHM and application to Saigawa basin in
Japan, The 4th UTokyo-NTU Joint Conference, The University of Tokyo, December 9,
2019

IR BAER R T A WK P & 88 42 L O RAETIZ OV T, #6519
[BIPCY T AKX —V VR UL, PCYTALZ ALY —VT Ay KERaT LR
YAR—b, 2019512 H12H ~13H

69

90



D: Poster Presentation

PR E - JLEEETR, AR O HITERFME D © 22 72 200 TR SN LR S S 12 K
HWKFROSIM, AKRMBIEAREREEE, HAMP 2 Vol.93, 20184E3 1
Yoshihiro SHIBUO, Hiroshi Sanuki, Sungae LEE, Kouhei YOSHIMURA, Y oshimitsu
Tajima, Development of Data Base Integrated Hydrological- and Hydraulic Modeling for
River Flood- and Urban Inundation Forecast, useR!2017 Conference, useR!, Brussels,
August 1-3, 2017

BERRGL, B, SERERE. FREZ. BER. XRAIN, mfRERERAKT VX v
Z b, BEAKEIR R A 15 ) U 2B iR KR . KT« K& RS2 20174 EEA)F
FEREDEEHE, pp. 214-215, K3 - KEF P, LR THERT, 2017429 H 19~
21H

Young-Joo Kwak, Asia flood mapping using multiple satellite data, H AHEREE L5~
A, THEREIEA v &, 20184E5H20~24H

Young-Joo Kwak, Daisuke KURIBAYASHI, Hisaya SAWANO, Shinji EGASHIRA,
Coastal erosion and land loss detection using multi-temporal ALOS/ALOS2 data in
Sittaung Estuaries, Myanmar, H ARMEREIE R F# A THERHE A » &, 20184520
~24H

Imaizumi Y., Tsujimura M., Yamamoto C., Sugiyama, A., Ogawa M., Sakakibara K., Kato
K., Mizugaki S., Katsuyama M., Yamada T., Yano S., Sasakura N., Gusyev M.A,
Morgenstern U. and M.K. Stewart (2018). Spatial distribution of residence time and total
number of prokaryotes in spring water in headwater catchments underlain by different
lithology. Poster at the Presentation at the JpGU 2018 Meeting, Chiba, May 20-24th, 2018,
Japan

Islam M. Khairul, Mohamed Rasmy, Toshio Koike and Kuniyoshi Takeuchi,
Inter-comparison of gauge-adjusted global satellite rainfall estimates for water resources
management in the Maghna river basin, JpGU-AGU Joint Meeting, Chiba, May 20-24th,
2018, Japan

Young-Joo Kwak, S. Yun, A Comparative Pilot Study of Flood Mapping using ALOS-2
Data in Japan, AOGS2018, AOGS, Honolulu, Hawaii, June 3-8, 2018

FhORER, AN BN IERMEE . RURAEE) M ORI LT U A A B LT IR
JINBEE Y 27 TR 7 VBI%E, 2018 (SFRE30) 4RI MESMANRA Y = 2 7 B
SNERERT. 727 - 77U B FEESUEASERT. 2018456 H 16 H

Young-Joo Kwak, S. Yun, Effect of Building Orientation on Urban Flood Mapping Using
ALOS-2 Amplitude Images, International Geoscience and Remote Sensing Symposium
(IGARSS)2018, Geoscience and Remote Sensing Symposium, Spain, July 22-27, 2018
Young-Joo Kwak, R. Pelich, J. Park, W. Takeuchi, Improved Flood Mapping Based on the
Fusion of Multiple Satellite Data Sources and In-Situ Data, International Geoscience and

70

91



Remote Sensing Symposium (IGARSS)2018, Geoscience and Remote Sensing Symposium,
Spain, July 22-27, 2018

FAEE . FHAKRE, SRE0E. NBIEE] | LS, JLEER. R — A E D

TA LT 7T 4 )IIOFIEAES), 20184F H ARMPLFRFKTFAIN RS HARMIPEF2

FOak LR, 201849 H 22~23H

RIFFEM, MEET, FR30F 7 H SN T ORI - A hn BRI T8 AR B

T D — B ML R RKTER S Ul e H i IR ER R S o # —  No.43,
pp.103-106, 20184F11H2~3H

Imaizumi, Y., Tsujimura, M., Yamamoto, C., Sugiyama, A., Ogawa, M., Sakakibara, K.,

Kato, K., Mizugaki, S., Katsuyama, M., Yamada, T., Yano, S., Sasakura, N., Gusyev, M.,

Morgentern, U., Stewart, M. (2018). Relationship between residence time and microbe
information in spring water in headwater catchments underlain by different lithology.

Poster Presentation H13N-1961, the AGU 2018 Fall Meeting, Washington D.C., December
10-14, USA

Yosuke Nakamura, Toshio Koike, Kazuyuki Nakamura, Shiori Abe and Takahiro Sayama,

Real-time flood prediction utilizing a particle filter combined with RRI model, EGU
General Assembly 2019, the European Geosciences Union, Austria Center Vienna, April

7-12, 2019

Gusyev M.A., Kikumori Y., Denda M., Mizugaki S., Machida I., Akata N., Sakakibara K.,

Tsujimura M., Imaizumi Y., Morgenstern U., and M. Stewart (2019). Understanding water
circulation with tritium-tracer measurements in selected catchments across Japan. Poster
Presentation at the International Symposium on Isotope Hydrology: Advancing the
Understanding of Water Cycle Processes CN-271, International Atomic Energy Agency
(IAEA), Vienna, May 20-24, Austria.

Gusyev M.A., Kikumori Y., Nishihara T., Hayashi T., Ichiyanagi K., Akata N., Oda T.,

Morgenstern U., and M.K. Stewart (2019). Using tritium in Japanese precipitation for
tritium-tracer transit time studies across Asia. Presentation at the JpGU 2019 Meeting,

Chiba, May 20-24th, Japan.

JRUF R, TLEETR . & AT I T DD « IRAE OFHMIEIZE T HHF%E, 7
JIEANGRSCEE . 254, pp.711-716, {FJIEAMICRET 5 v AT U A BARPEK T
FRESTNEES FEURFRAIVEEY . 2019426 12H ~13H

HRFRAAT . JLSEMETR . AR DO CBL G FER A W e KRR Y A O AGEER, )1 E
mSCHE, 25% . pp.705-710, {EMICET 2 o RY U A EARPERKITEER

SR . BOX KPR oA+ . 2019426 H 12 H ~13H

Mohamed Rasmy, Ye Seul Cho, HASEGAWA Akira, KOIKE Toshio, Climate Change
Impacts on Water Resources of the Andong Watershed in South Korea under CMIP-5
Scenarios, AOGS 2019 annual meeting, AOGS, Singapore, July 29-August 2, 2019

71

92



m

Gusyev M.A., DENDA M., KIKUMORI Y., HIRABAYASHI K., TOYOTA M.,
TSUJIMURA M., SAKAKIBARA K., YAMANAKA T., AKATA N., MACHIDA 1.,
Morgenstern U., and M. Stewart (2019). Water circulation dynamics in the Chikuma River
basin. 22nd River Ecosystem Symposium, Tokyo, November 7, Japan.

FAZEE -, JLEEHETR. AMRHiF. Ben Bunnarin, II/KNZ OB A 21 F 21| D HifE
BLOMEHRE- B vy 7 mﬂ—w\ﬁ“é U ERGE LT, HARMEEE
20194F40/F LS RE. AAMIEFE G AR S SERT. 20194E11H 8 H ~
10H

OHARA Miho, KURIBAYASHI Daisuke, DENDA Masatoshi, MOROOKA Y oshimasa,
KOYABU Tsuyoshi, Disaster Awareness Improvement by Flood Simulated Experience in
Virtual Reality, World Bosai Forum 2019 Poster Session, Sendai, Japan, Nov 10-12, 2019.
NAGUMO Naoko, EGASHIRA Shinji, Dynamic Channel Shifting and Corresponding
Formation and Destruction of Villages in the Sittaung River Estuary, 11th River, Coastal &
Morphodynamics Symposium, IAHR, Auckland University of Technology, November
16-21, 2019

Gusyev M.A.,, DENDA M., KIKUMORI Y., Morgenstern U., AKATA N,
HIRABAYASHI K., TOYOTA M., TSUJIMURA M., YAMANAKA T., SAKAKIBARA
K., and M. Stewart (2019). Combining environmental tritium and modelling of hydrologic
systems on large scale for decision making and climate change and landuse assessment.
Poster Presentation, New Zealand Hydrological Society Conference, Rotorua, December
3-6, NZ.

NAKAMURA Yosuke, MIYAMOTO Mamoru, Anurak Sriariyawat, Supattra Visessri,
Study on a nested hydrological model for the Chao Phraya River, AGU Fall Meeting 2019,
American Geophysical Union, Moscone Center in San Francisco, December 9-13, 2019
Abdul Wahid Mohamed Rasmy, KOIKE Toshio, Incorporating Evapotranspiration Processes in
the Rainfall-Runoff-Inundation (RRI) Model and validating the model outputs with the MODIS
and GLEAM Evapotranspiration Products, AMS Annual meeting, AMS, Boston, USA, January
12-16, 2020

: PWRI Publication

Maksym Gusyev, Jun Magome, Anthony Kiem, Kuniyoshi Takeuchi, The BTOP Model
with Supplementary Tools User Manual, Technical Note of PWRI No0.4357, ISSN
0386-5878, Public Works Research Institute (PWRI), March 2017

ok REE, JTHEMEE, BRFESC, AFFME, 2016-2017 ELFRRE TBHKEBOR Y mn 77
LARKEY A7 =R VA ba—R | FEfi#EE. DARUTEETE R 55437175,
NEHFFERAFETE N BRBFSERT (PWRI) | 20184F4 )

ICHARM, Meeting material of the 3rd ICHARM Governing Board Meeting, Technical

72

93



Note of PWRI, Public Works Research Institute (PWRI), No. 4377, ISSN0386 - 5878, July
2018

: Magazine, Article
MEEkER, RNHEAL, 77 Ryl D R ENRXy K T2 4 LUfgk, AV
T U SOYIKKERARIZ DN T, AR E R, HARIFSEE % —. Vol.60-5,
pp.32-35, 2018454
TR AIR, R TORGSE « WEA~OEHA & BAROEE], ARG R, A
% —. Vol.60-5, pp.6-7. 20184E5H
TREF AR, KB SACBE9 DR - Hili oy B OB IE & AL & o, ARG
EE —MENEN  RMIEE & —, 61, pp.10-13, FREk314E1H 5 2019
F1H
RIFFEMR, A RME, IARE, HU NSRBI F AT OBEEERELR - 1R/KBS LR D5
EIZAT 725 MBS 7 77U OTEH . EREAMTE R, —MRMEEN  ARIFEE v ¥
—. pp.8-11, “FERk314-3H 5. 20194-3H
PSR B, MREER 2 5t S & U 7o i 4S8 & KT AR AT, HIBER | pp.66-73. Vol.64,
201944 H =5
BRI, E RS TIEAL T 2 KK EA~DRIGEIZ OV T, HA= 2 MEHR, pp.6-11.,
2019410 H =5
FRKEE, RAAE, ICHARMD U A7 2 X o=/ — g URFZE— R Ok 5 E Rk
ERIRO -2 —. AR, Vol.74, No,11. pp.79-82. 20194E11H 5
RAFE, KKEFEY A7 ORI 0NEED 2 | RETE R, —HEIEA -
AWge o % —. pp.6-7. SFI22H 5, 2020472 H
ILARs, OHiRLZ . HIERIEIRAIC X DR DR &2 b A2 3T 5 720 D
A= T BRI E R, M ENEN RBFEE & — pp.8-11,
BH292H 5. 202042 H
Abdul Wahid Mohamed RASMY. “ILJZK, Z2)IPHERS, TREFIZ., BLE#®ROZ L
VNS R [ CIE ] AT RE AR UK T S A T A 0D B ~ A BRI oD i L [ B -
T RITEROTER ~ EAREATE R, —MMENEAN AR % — pp.12-17,
242 H 5. 2020421
Badri Bhakta SHRESTHA, & ASE, 1BEFANR, RAFE, KUEABIEC X 53K
O« BV AT OB TR~T 4 U B« R XU AT CORGTER~, +
REHTER, — M EEAN TR v 2 —, pp.18-21, SFI24E2H 5. 20204F2
H
RIFFEM, ARG, FERHEFn, KESE VY -~y MREEIE (M5 BIRER)
DOYERL, EARBIFEEN, —MRVHEAN  ERZER > —. pp.22--25, S F124E2 H
5. 202042

73

94



EARSE, NHRIE, AR KL - BEKBIRE BT 5T Ty P T r— L EEL
To. RBEZEENEIS R EIE~ OB A, ARENTER, —BMEEAN AR
H—. pp.26-29, S FI24E2 A . 20204E2H

TR, MMBERIC L D8RR EEICB T 2KEEFEY 27 KR~OFER, LA
gk, —MUMENEN  BEARZEE v X — pp.30-33, FI24E2H B, 202042 A
FAZEE -, JLEAEETR. Aung Myo Khaing, X ¥ v ~—+ ¥y X UJINTOIIC ST 5
W &R IR 2 FAMIE, IRETE R, —RIENEN AR
X —. pp.38-41, FFI4E2H . 202042 H

EREUE . N E] AR, RIS IS T 2 A O KER & 2 OFHEIRF O BR%E
—MUENEN  LARIFGEE v % — pp.42-45, BF24F2H 5. 202042 H

FAEE 7, DRI TIERMEOKEES L, £, Vol.90, No.4, pp.290-292, 202043
A

G: Others

ARTREZ L KT X 2 EEIRICE T D IR ORI , BB T SR 3 R s
—AEEE N P ERERILE . pp. 149-188, 2018479 H

N, SRR B Ui -DAZLRETH- (A F Ea—itd) | PE
i W, 20184F12A2H

Gusyev M.A. (2019). Progress Report of the PWRI tritium research in the Chikuma River
basin. Chikuma River Office, Nagano, April 12, Japan.

INHLEERE, BRIOREERE —HREED HLOLAKE— (A ). BAR
PR AT . 201945 4 H

/LRI JAPANAEEE TBOSAL: An Educational Journey ~Flood Edition ], NHK-World,
20194E7 H6 H %,  https://www3.nhk.or.jp/nhkworld/en/special/episode/201907060810/
/MR EE, BOSAIF Uik KEMR~HARL A Ra#<~, NHK BS1, 7TH8HX
1%, https://www3.nhk.or.jp/nhkworld/en/ondemand/program/video/bosai/
NI, AR B 2 FLE 2 72 0P R ONHKIR G = 2 — AT 4 v FO([f v X B2 —),
2019412 A 2 H filtik

74

95



SL

BOLJY 159 pue ‘sautddijiyq
ay) ‘BISaUOpU] 0} [2POW 1YY

-gHM\ 2y jo uonesrjdde papuedxy

POJ LA pue eyue] LIS
ul uiseq JaAL ay) 03 31 paidde pue

[Ppow RNY-GAM 2y pajdwo)

[ S ]
uonroand (@)
[ A4 ]

uonen[eAd [[eRAQ (1)

uone[nwis ay) Jo aseafas drqnd g
J0j aredad pue ‘synsaisa) ay) uo
Paseq [apout RY-GH M 4 da0xduy

pue uedef ur suiseq JOAL! [BIIAIS
ul s)uaA pooyy Jo Ajiqronpoidal
3y o [opowt RNY-GHM U 131,

Aq 1epows uonoipaid
uolyepunut pooj} ayy
Jo Ademdoe ay daoxduy

uI)-[eal IR
alow Joj sarFojouyod
uo yoreasay [-(qH(1)

S[PpoW dIjNeJPAY JUSWIPIS PUB SAAI|[AIBS Fuisn
Aq spaezey 12)SeSIp 19)eM d)en|eAd 0) padojaAdp aq [Im AZojouydd) y wsAs pue Jururem poopj AjJea Ue Ysfqeisa o) pasn A[[enjuaAd pue
‘Aydes3odoy pue deun)d ‘A1jiqe[IEAR BIEP JO SUONIPUOD JUIIJIP YIIM SBISIaA0 pue ueder ul yjoq suiseq JaAu 0) Ajijiqearjdde 105 pasa) aq

[1'm poyiaw padojaadp ay ], [[ejures 0) Jolrd sa3IeyOSIp Wep pue BaIE OPIM © Ul UOHBNOBAD JOJ AISS209U JWI) PE3] JO SINOY ()] JOAO INSUD

0] UOHEBPUNUI PUB [JOUNI ‘[[ejurel Jo uonoipaid swn-jea ajeindoe alow 1o padojaaap aq 1M poylaw e ‘sa1S0[ouyod) pROUBAPE asay)
Suisn) paadlyde aq 1M 1YY PUB SV J0 Judwasoidwi sayuny pue (YA ) [Ppow ouaydsoune [euoidal e jo uoiesrjdde pasueape alop

awn jo pouad 13u0ys & ul uonewLOjul dendoe Juipiaoid jo ajqeded Surwem Les 1oy waysks woddng (q)

U] U PUB BISIUOpU] Ul

UONI[0 BIEP PILIE]S ‘0S| SIS

POO[J SBISIAAO 10J JUIWISSISSE

1oedWI SIWOUOI-0120S PAUOUAW

-oa0qe a Jo Anjiqeordde oy

pourwexa pue ‘saurddijiyq ‘puejsy

ovuBpUI ‘A11D) OBAR( Ul TIEP

OIWOU0D-0100S SNOUEA PAJI[0))

aaoqe paurejdxa

poyaw [gAV 2y jo Aijiqeordde
au AJL1aA 01 ‘T[0T 10qud%d(J Ul
sauiddiiyd 2y ur pug|s| oeuepuI
WY Ya1yM ‘4T ON uooyd£ L,
Surpredar uonoa[[oo vep pouelg

[ 2
UOIJRUTWIASS I

[ d
JourdYUTIS [B100S

[ q
20uBdLUSIS QYU

[ q
uonealjqng

[ q
UONEN[BAD [[BIDAQ

e-e-"0—"e-6e

Aupigeordde
SII 1S9 01 PpOYPW  JUIUWISSISSE
pasodoud ayy £jdde pue saipnis ased
10J S2JUALIDAXD IDISESIP POO[ YIM
SILNUNOD SBISIIAO Ul SBAR 19[S

SIU2AD
POO SBASIAA0 JO JoedWIl OIWOUOI
-0120s 3y} Jurssasse 10] poyraw djduns
© JO JuawdOAdp ) JOJ UONIAIP )
AuIRp pue (00 ‘AWOU0I-01008
‘a3ewep pooy ‘uonepunur ‘A3ojoipAy
‘Kydesdodoy) spja1y SNOLIBA Ul J2)SesIp
pue 11em Joj suuojeld 141 ySnonp
PAA[0d 9q 0} ERp [euOnEU Apnig

S|2A9] |BqO|3 pue [BUONBU
1@ Joedwit yons Junewnsa
£q poypow ajqeardde
A1eqo|3 © 159 ‘sialsesip
pooyy jo 1edwi onuouood
-0190s 2y} Juissasse

10§ spoyjow 3duwis
padojeaap ay) Suowry

[2A9] [890] 23 18 SPOOJ JO

jJudwssasse 1oeduwil dIWOU092-01908

10y poyiaw uonewnsa djduns

e SuiAdde yo Anpiqiseay a1 parprus

Jayuny pue elep pajda|od ‘reak

snotaaxd oy Jo Aprus ay3 uo paseg

urey

KaeoH nyoyo], o1 S 10T A
Suunp papooy) JoAry emeSnury )
udaym Zunjf Inoqe Jo uoyepunul
UB PAIJINS YOIM “QIn1ddjalg
1yeIeq] K10 0SOf JO eI [3pour Ay
011 Suikjdde £q yuaunsaaur oriqnd
J0 10932 Jaao[ids ) 7eWNSd

01 padojeaap (gAY 1eyl poyiaw

ay jo Anpiqearidde ag parprug

[ 2
UOIJRUTWIASS I

[ d
JouBdYUTIS [B100S

[ q
20uedLUSIS QYU

[ q
uoneatiqng

[ d
UONEN[BAD [[BIDAQ

e-e-"e—"e-6e

saynnsut
UoIeasal JAYI0 UM  SUOISSNOSIP
wolj §nsas pue Jeak snoiadid
Sy ur pajd[jod emep o) uonippe
ul ‘elep Jay0 pue SV Ul paiols
BIep SUISN [9A3] [820] A4} 18 SPOO) JO
1oRdWI OIWOU0I-01008 ) Fulssasse
Joj poypw ojduis e asodoid

SOININSUT [OJedsdl

IYI0 UM SINSSI  pajR[Al  SSNASI]
wayl WOl BEp PAR[AI-IAISESIP
193[j02 pue $3duLIadX2 JA)SESIP POOY)
yim uedeq Ul SaRUNWIWOD R[S
250 ‘armymone ‘uonendod

‘KJIA 9B D1WOUOR-01D0S U0

[PAJ] [€J0] JO EJEP SNOLIA IM SVIA
Ay Fuisn [9A9] AUNUWIWOD Ay} J8
SPOO[J JO JoedwWl JIWOU0II-OII0S A}
Suissasse Joj poypow ajduuis & Apmg

SI)SESIp
pooys Jo 1oeduil druouodd

-0100s 3y} Juissasse 10}
poyraw diduns e dojpaag

SI9)sESIp

pooys Jo 1oedur dnuou0dd
-0190s 2y} uissasse

10 spoypow dduuis

uo yoreasay [«(&)-1)

SEISIDA0 pue uede[ ul )oq Seale [9pOu Ul Isn S)I IUIPN[OUI ISeqeIep JAASesIp ) AQ AjoaneInuenb passasse aq [[Im

uonINPaI I12)sesIp Jo wedwi Y], SAI[[AIeS WOILJ BIEP W) [BaI-Te3U pue Bjep [eqo]3 Suisn aseqejep e uipjng jo ssa0o0id 3y ur pasn aq
0 pasodoud ose aq [[IM POYIdW UONALI0D BIEP YV (SYI(]) WalsAS sisA[euy pue uones3ajug eie(] e Suisn sisA[eue eiep 0] pea] A[[enjuasd
pinoys siy |, suoiearidde jeonoeid Jiay) yyim JuswdofpAdp aseqeiep JISeq puB UOND2[|00 BIRp JA)sesp Joj pasodoad aq [jm spoylay

UONBULIOJU] JA)SESIp JUISN pUE SUHOIS ‘DUHOJUOW A[JUBISUOD 10J AJO[OUYDAL (8)

[oTeasol AEAOUU (1)

S)UIWIANYIY
(0207 ydre-6107 111dY)
610TAH

S UIWIANPPY
(6107 y21e-8107 114dY)
S10TAA

pauued uey) ss3 4y Goog D

d uep ss3f ‘Ciopupsnes g

pauued se ‘poon v

pouued uey) Jsow JuAPIXY  §
SR URANYIE

JO JUIISSISSE-J|IS

610TAH U
$)[Nsa pa3dadxa pue SIPIANIY

8I0TAH U!

s)nsai pajaadxa pue IPIANIY

juRuo)

A1033e)

8107 ARG ] U0 SunddW paeog SUILIA0L) J& paydope ued Yo\ INAVHDI 243 Jo jesieaddy

9 XdANNV

96



9L

SIDALI SNOUTR)UNOW J0J
wasAs Sunsesalo) poopy e Surdojaaap

BJEp ISBIAI0J ur uweder wr saimogjaxd SISy
Awurepaoun WLIR)-LIOYS [[ejures VAL 243 Suisn Sunsesaloy ajquasua £q papraosd
)M UOTJRULIOJUI JSBOAI0] MOJUI | SUSWUIdA0ST [820] AQ pajensiuuipe UONRULIOJUl  UONBpUNUI  POO[ U0
wep uo paseq sajns uonesado SIDALI 9[BOS-[[BWIS 0) Pasn aq [ v ] Paseq spoyiau Furyew-uoIsixp Apnig
Sururwexa ‘surep 9120 AY ued Jey) poylaw Junseraso) pooyy uopRUIASSI] (©) Sunsesaloy uoneuLIOJuI
Jo Kouamiyya uonesauald | aarsuadxaul pue ajdwis e paurwuexsy [ S 1 | f1quesua £q papiaoxd uoneuuojur | Sunsesaiof ures Kaeay jo sadf) snourea
Jamod ayy aacudwit 0y 19pu0 uj wep JL193[0IpAY 2ouedyiudIs 100§ (7) | uonepunui  pooy  uo  paseq | Suisn waysAs Sunseoaloy uonepunul Aureusoun
SVI( U0 W) [Ba1 Ul Blep [[Bjurel © JO UONdUNJ [ONUOO POO[} [ S ] | spoowr  Supjewruoisioop  Apmig | poop e jo juswdojasap sy uo yomasar | uonorpaid yim sayoroidde
1580010J VIA[ pUe BaIE 10508) pue Aoustoigd uoneiauad samod | PUEINISIS JNUASS  ©) fouady [eor30[010a1 [ 1onpuo)  Supseoaloy  uomepunur Sunsesa1oy [[ejurel
ay jo eep [eyures punosd gepNso | oy 2aoidwi 03 Japio ur Sunsesalof ! v ] uedef o) pue sajf[ares ejep | pooy awm-ear 01  o[qeondde | apdninu Suisn Sunseosasoy
uonedNqnd (@) woy
Ay Sunesdaur poyraw Sunsedslo, ures skep 7 Suisn wasAs T e [rejures Suisn poypow Sunsesalo) | uonewuoul Sunsedaro) urel Aaeay Jo uonepunul poofy awmn
I 1 U ) I[ejur I [ S ]
pooyy awn-jeas ay) padopasg Sunsesaloy pooyy e padojaaaq UONEN[EAD [[BRAD (D) pooyj awn-eal e dojaa | sad£) snouea jo Loemooe oy aurwexy | -jeas soj poypow e dopasg
suonipuco
Jayio pue oiydesSodoy ‘a0 uo paseq
UONBNOED ISEIIOJ [[BJureI AABSY JO UOTBOO| PAISBIAI0]
ures AABaY Y1 Ul BIEP JABMOJI I [ v ] | Sunpauoo Joj poylow e Apnis
aujjaes £q B1Ep UONEAIISQO voneuuassy (@) | OS5IV Sunsesalq)  [eardojoloalow
13)em pnojd Supejiwisse | BYUBT LIS Ul [2POW SNNWND JYM [ v ] | Surpes3dn £q Sunsessioy ures Kaeay BISY
£q eare [[ejures Jo judwasoidu ay jo Anjiqedrjdde ayy paredwo)) 2ouedyuBis 100§ (7) | jo Aoemooe ayy saoxdwr 0} moy | Iseaynog o3 Anjiqesndde oy spopow 12y
Aoemooe ay) pajednsaauy ejep a3ned ures [ v 1 | Apmis pue ‘spoyowr soyo sy pue | 1oypo pue snpnwno YA AP ISAL uBw[eY d|quIasuy A
DD VIAL 0 JAON Jepel (IIM JUDIOLJI00 UONBALIod SouBdyBis PHUILS @) WOD a1 Aq ‘uonenofed uordar Joy | emp Jo sad£) Joyio pue [ejures epes | pue siepel J pueq-) pue
WoJJ SUonIpuod Arepunoq ayy Suisn Jo poylau oY) pauTwexa ! :o_sw_‘_ﬁm H_@ SUONIpuoo Arepunoq ) se ‘papiaoid Jum NSO Sutuiquiod Aq [apowr | -x Suisn uonoipaid [[eyures
SuBueyd £q s)se02105 Ures Aaeay | ‘Sunsesaloy ures LAeay ul s1qUIdW [ ’ < ] SI yoiym ‘uoneuuojui  Sunsesaso) | LA 2y Suisn Sunseoaso) ures Kavay | AABIY 10 [OpOW Y M )
J0 Aoeandoe gy daoxdw 03 pau], 9] qUIASUD JO UONIIAS Y} U] uonenjeaa [[eRAQ (D) | 189180]0I031aw Jo Aseinddse ayy 1L | Jo Koemdoe ayy aaoidwit 03 moy Aprig Jo Koemaoe ayy daoadwy
t A4 ]
uoneUIWASSK] ()
( v ]
10 ‘sourddigiyg 20uBdYIUSIS [B10S () Ademooe
‘urseq BIJOA-IaSIN o) Ul SW)sAs [ v ] 10} Z4I-deNSDO Suisn  Sunsesaloy
Sunseoaioy pooyy padojoadp ‘erep ueISIed Ul 0 pa] wipposfe | PUPHUBISBIWOS @ | g nunoo seasiono uy suoneondde | poops 159) pus “BYUR] 1S pUB UBSHES | POYIOW UONORLI0O BIEp
Irejures ised 1o awn [ear ui pasinboe UOII22LI00 MAU B JO KoRINdOR [ :o_au_\_a:m w@ Joypo pue Sunsedaioy poop ul | ur pajeisul Amou soSned  punosd ayy1eds-uiseq e dojaaap
ejep a3nes ures punosd pim Y} pue “BYULT US pue uBISHEd [ ' < ] ‘ejep [[ejures punoid Suisn pajoaliod | ayy woy eep [ejures Juisn £q 74| Pue Blep [[ejured aljjajes
®

PawaLI0d seiq eSO Surzinn

ur Z4Fdenso jo Koemooe PRJLIdA

UONEN[BAD [[BIDAQ

TAI-dBNSD JO 3N 3yl djowolg

~deNSD Jjo Aupiqedrjdde ayy daoxduwy

Jo Ayiqeardde agy e

sauoeIoqe ] nsiinyg yim
UONRIOGR[[OD Ul JAATY 2qY Y3 U0
syuawiadxa uonesrdde panunuo)
UONBUIIASSIP

pue orqnd [esauald ay

01 M3IA B yum sampadoud paredaid
PUB [2pOW [IY-HHM 34 Jo asn 1o}
NIVHOI Ut Suturen pajonpuo)

SALI0JBIOQE]
nsy g ym uoneIoqe|oo

U 12ARY 3QY 24} 0) wyiLioF[e
uoreziundo awp-eal parddy
Joqie) SVl

se paystjgqnd pue j00) uoneziuido
Iowrered Sv] 241 parear)

[ A4
UOHBUTWASSIC]

[ A4
2ouedIUSIS [B1908

[ A4
ourdyIUBIS AYHUIG

e-e—-e-

poyiaw

uoneziumdo Japuweied SVl oy
SISN YO IYM poyiaw uoneziwndo awn
-[ea1 3y Jo uonejuawa|du ay1 Aprig
[enuew s Jasn

©Jo uonanpoxd ayy Suipnjour [apow

poyidw uoneznundo

swm-par & jo Aupqedrjdde [esof
) 1591 0) SudLIAdXD 2)1S-U0 JNPUOd
pue wsuodje uoneziundo ajpuered
e Jusn gydl jo Aniqonpoidar
pooyy g Funsay anunuo)
SIOALI 0) pUB| WO

MO[J JOJBM JO JOIABYAq aY) Sunenuuis
Joajqedes A3y se papredal
S1[OPOW NY-GHM Y} ‘SLISIOA0

poyaw

uoneziumdo sajourred
dnewoIne ue Sunpolul
pue poyaw Suryjoen
pooyj 2y Jurpesddn

Aniqejieae

BIep U gnsul
Sunuawadwos

£q uonepunui

pue jjouns jo uondipaid

97



LL

BJEP JA30 pue [ed130j0ad ‘[eoiydesSodoy pajresap Ajysiy jo indui ‘saioSared agewi|d jo
a3uer apim e 0) uonedrjdde A3ojoun29) UONEAIISGO AI[[AIES UO Paseq STUNIIS JUIIUOD AINISIOW [I0S ‘STUNIAS PUBIIIP JDTEM ‘ISN IDJEM pue
[onuod pooyy Sunesdaur uonesado wep [edaruyod) Ay3ny woddns 0) suonauny Jo L19LEA B JJJO [[IM AS0[ouyda) SIY], SeasiaAo pue ueder
ul y10q juawaeuew sa2mosal 11em Jo Suruuerd jeumdo woddns o) padojaaap aq [[im £3ojouyoa) uonenWIs dUR[Eq JAJEM WLI)-SUO| Y

UONBWLIOJUT JUSRLINSUI IIA JUAIAIBUBI S90IN0Sa] JoJeM 218doidde 0] AJ0]OUyDa) JUTUUR|d PUB JUSISSISSY (9)

L v ]
uonBUIWASSK] (G)
919 I9ARY BIOA 2 ‘IOARY JOSIN [ v ]
Ay} “2ARY 0[S ay1 03 1 pardde 2oueoyIIBIS [B100S  (7) S) NS UO B NWIS
PUE ‘SIOSUAS YV PUB SIOSUS [ v ] pue spiooar poop Ised usemiaq [opow uonenwis
reando jo A3ojouyad) uoisny sa[[Aes 3oUBOYNIBIS PHUIRS @) uosuedwod ) uo paseq smjaurered ajduns e Suisn £q suoi3as
uo paseq poyauw Juiddew pooyy | [eroynte £q wep sisAeue Yys pue ! :o_«a“v_._p:m ”_@ s)1 unsnipe Aq uonemuils uonepunul IAYI0 PUR BISY UI SBAIR
© paysI|qeIsa ‘peoiqe pue ueder | saSewr a[qisia Suisn vare uonepunul [ ’ < ] BISY UI UONR[NWIS Uonepunul | ease-apim  1oj  poyew  a[duwis | apIm JoJ poylouw uone[nuwis
ur sayippares o dnmuw Swizinpn | ised oy dsesi3 0y paredaig uonen[eA? [[BI2AQ () | 403 POYIdW 3y} Jo 3sn Yy AAowolq | yijo Koeanoge uonenuis ay) aaoxduif uonepunui ue dopaa
L v ]
JAY IO UORRUIWASSK]  (9)
ays se yons suiseq ay) 0111 parjddy [ \4 ]
[opowW IUIN[JUOD QouedyIIBIS [B1008  (F)
a1 im sapdned Jo wasAs [ A4 ] SIOALL
uo poseq [apou oy SupeiFoy 20WBIS WIRS © | poyaopes o) fopou aya yo Aniqeordde
Aq Aiddns juawipos uiseq ajoym | JoAry eeyy a1 01 31 pardde pue ( :o_au_na m@ ap Apnis pue ‘qrejures Kaeay Sunnp [[eJurel |  SIOALI SNOUIRIUNOW UT YSLI
Ay AeWNSI 0) [ppow sonueuAp | sajonted Jo waisAs uo paseq [ppow [ ’ < ] s1Al 01 Addns jusuwnpes aenEad | Laeay Suump sioau 0y Ajddns Judwipas | uonepunui pooyy Suiddew
awipas mau e padojpasg uonewnsa juawipas e padojaaag uonen[eAd [eRAQ (D) | 0 [PPOW  uopenwis € dojeaa | aenjeaa o japow uonenwis e Apmg 105 poyrow e dojpaag
L v ]
uonRUIWASSK] ()
QL] [ S ]
[opou pauIquIod 3y} JO | ISATY NZOS PUB JIARY IUBIEYY ) 22UBdHIUFIS [B10S () JUIA3 POOYJ B JO SIsAfeur
uone WIS Jonpuod pue ‘poomyup | - ur Apiqonpardar pood pauLuod [ v 1 | snosuemnuss 1onpuos pue ‘poomisLp poomyLp
PUE JUDWIPAS ‘IJBM UO PIseq pue ‘Ppouwr mo[j Apeajsun SouBdYBIS WYNUIRS @) pUB JUDWIPIS UANBM UM SPoO[J | pue judwmpas  oem  SurAjoAur UNO0E OJul eudWoudyd
[opow oo} Y} pUB JUAWIPAS |BUOISUWIP-OM] B OJUI POOMYLIP ( u o_ﬁu”_ and M@ JBN[BAD 0) [2POL UOLB|NWIIS ) PUB | SIUSAD POO[J [BIO] dABNWIS 0} [Spow INBIPAY JUSWIPS Saye)
parddns ay djewnsa o) [apout pue Juaupas Junesodiodur [apout [ ’ < ] sAL 0) Ajddns jusunpas ajenfead | uonenuis poo B jo Aujiqionpordal 1’y poypow Juiddew ysi
Y pasoadut 3y pauiquio) uone[nuwis poofy & padojasd UONEN[EAD [[eI2AQ (T) | O} [PPOW UoHE[NWIS A3 duiqwio) | Ay daoxdwy pue  JjenjeAy agewrep poojj e doppadq

913 “IARY BIJOA TOARY

131N ‘10ARy 0[0S 241 01 31 pardde
PUB SIOSUDS YV'S PUB SIOSUIS
1eando jo A3ojouyae) uoisny

uo paseq poyiaw Juiddew pooyy
© Paysi|qelsa ‘peoiqe pue uedef

ur sanjares ddnmuw Suizinn
[spowt

UOIB[NI|EI UONBLIBA PAGIIALI

PUB MO[J [BUOISUIWIP-OM] B

ojur uoudwouayd sny pajesodiosuy
dOav £q A[[nyssaoans saaem
PaqaALI a1 AQ paIddJal JaeM
JOALI 3y ojul JudwIpas papuadsns
Jo uonerodiodur ) PAAIISqQO

S)[NSA UOB[NWIS Y} YIM S)NSal
uawamseaw Yy Supredwods £q
[opOW 3y JO AYPI[eA Ay PUTWEXH
UONEBIUIIUOD JUWIPIS
papuadsns Jo uonnquisip [erzeds
ay) pamseaw ‘peoiqe pue ueder

Ul SISALI Ul JudwIpas papuadsns pue
peO| Poq amseaw 0) DAV 3uis

[ v
UONRUNUASSI(]

[ v
JourdyUTIS [B100S

[ A4
20uedLUSIS QYU

[ A4
uoneatiqng

[ v
UONEN[BAD [[BIAQ

e-e-e—"e—-e

ASojouyoa) Suisuas jowal
uisn £q s1aau1 0) Ajddns yusupas uo
BIEp 193][02 0} poyiau & dojoaap pue
‘SAV(] Se yons A3ojouyoe) Suisuas
Jowar Juisn £q suiseq pue SIdAL
Jo wowamseaw onjdeiSodoy jo
Aouaronga pue Koemoaoe ay3 daoiduy

5100 foxd

Juawaaosdur aau Suruueld

ur wayy uoddns 0y ezep onydesSodoy
JOALI JUALINSUI YIIM SALHUNOD
SBASIAA0 UT JOV JO 350 3y Apmig

ASojouyda) Suisuas owas

Suisn £q s1oau 0) Ajddns jusuwnpes
uo ®Ep 199[[00 01 poylaw e Apmg
BIBp JOSURS Y VS pue

eondo Suisny jo ajqedes £Zojouys
uoisny ejep Juisn £q seare paziuequn
ur sauo Jurpnjoul seare papooyy dew
01 A3ojouy29) Surddew pooyy dojeaa
SIALI SBISIIAO

01 doav jo Aupqeondde ay uo
UONBULIOJUI PUB BIEP 103][]00 pue Apmig

[opowW OINEIPAY JUWIPS
© Jo uoneorjdde jeonoead

ayy 1o} INSA Surkyipow
10 poypowt e dopasg

SpIezey I2)SesIp Jajem
Jo wedwi ay) Suissasse
10J s|apout d1neIpAY
JUSWIPIS PUB SA[[2IBS
Susn sarSojouyday
Jowdwdojaaaq z-(q)-(1)

98



8L

winwiumw) s)y3noJp arnng
puE (932 ‘uonenp OO ‘BB POOY | 10} Ppadu S[OO) BIEP Y], WERUIAIA
WNWIXEW) SPoOjy dInny pajdipaid ut sanio daxy) Junade) 300 foxd [ v ] JUSWUOJIAUD OB
OUBUIS FuruLrem gay 2y ur Sureosumop dnueuip uonRUIWASSI  (G) 0} dperdordde poyjaul JUAWSSISSE YSLI
[8qO[3 pue [9pou UOHN[OSAI £q soLreuads amng Supean [ S ] a3ueyd arewn|d jo 1oedun | e Apnis pue SpUB|SI BAB[ PUB OBUBPUTIA
Jayloue Suippe pue WOOV pue ‘Suijeosumop [eonsnels 2ouedyuBIs 100§ (7) | oy Supopisuod spuelst eaef pue | Joj [opow jjouns ud-Suof € dopadq
-TIN Jo poyiaw Surjeosumop £q Sunsesaloy Yim parersosse [ v 1 | oeuepuny ui ysu pue prezey 1ySnosp | yiom s3] pue £oBInooe aiow amsud
srureuip ay Juraoxdun Kurepsoun ay) Juneneas 3ouBIP3IS SPNUIRS  ® 105 spoyow uonenjead dopadq | [m ey ASojouyddy  Sureosumop sainseaw | (uresSoxd [ XHN) SIdlsesIp
Aq pasoidun sem Kdemooe ‘eare 1a31e) 2y 10j J[qEINS AYSy l :o_aMB:n_ M@ Bureosumop eonsness [ mau  Apms  pue  ‘sayoeoidde | uopeydepe uo uoneuniojul | [EIN)BU UO UOHBULIOJUT YSLI
uonoipaid oy ‘suiseq 1Ay | S1IeY) DO Su1d9]as 10J spoyiaw [ v ] pue jeonweup Joj wesSoid aynesioa | Surjeosumop [eonsneIS pue [eoNUEUAD d)eard pue ‘eisy ur | aSueyo aewp Jo uoneasd
0]0S 2} PUB JIATY OBAB(] 2} 10, Jo souas e parjdde pue padojaaaqy uonEN[eA? [[BIDAQ (D) ® Jo juawdojaaap ay Joj axedaig | oy Surdnoo 1oy poypow e dopas YSH JAISBSIP JOJBM SSASSY Y uo yoaeasay zH9)-(1)
[opowr padojaaap ay) Aq uoseas
JPwMmous ay) Suunp suonipuod
moly ays o Ajiqronpoudai
Ay} pajen[eAy sulseq JIARY
2qOIN{ Y} PUB “JDARY 10 A TIARY [ v ]
18G AU} SB YONS SLaIe PAIIA0I-MOUS uonPUIIASSI] (©)
ayy 01 1t parjdde pue jjawmous pue [ v ]
[ejamous Surenfeas pue ‘jemous ouBdyBIS [B100S ()
PUE [[ejures SuneunuLIsip UISeq JOATY 2qQINY ) PUB JIARY [ S ] uoi3a1 pjod ay SUOIIPUOD dJBWI[O
Jo djqeded [apour e padojaaap 10 A} JOATY 1BS Y} SB Yons eawe oUBIYBIS HYNUAXS @) uo13a1 pjoo ayy | ur s2AL 03 31 Suifdde £q Aoeindoe pue JUDIJJIP YIIM SBISIDAO
QInpow jjawmous e sajesodioour PaI2A0I-MOUs ) 0) WHA-G9M [ dons um [ m@ ul s1oAu 0) Apiqearidde sy agenpeaa | Ajiqesrjdde i1 1s9) pue uouawouayd pue uedef ur SI9Al
1By} [opow WHA-GHM 248 Yim Ul 9)2 JJAWIMOUS 0 dMpow Ay} [ ’ < ] | oempow JPw-12198|3 pue -Mous A} | 1jpw-1a19e|3 pue -MmOUs Y3 10j Anpow 0} S[3pOoW pue SWaSAS JO
[opow Jayeam ue Supea3ajul Ag Sunesodioour [apows ay parddy uonen[eA? [[ERAQ (T) | UMM [3pOw Foun uual-5uo] o 1S, | B [3pow ouru wuial-3uo] ay) uf [[eisu] Aupqesndde ayy saoxduwg
100f01q Yueg ploM [ v ]
Ay Uo [IZeIg ‘BILI)) JO LIS AJ) uoneUIWASSI (©) [opow SSanSs JAEeM
1v'1 Aq Ajddns 1a1em uoneduun ul [-SV{’T 0} UOne[IWISSEe ejep [ S ] B M pajdnod A3ojouyad) Surioyuow
Jo wowaaoidui oy pasodoad | uoneasasqo afAes pue SYAATD QouedyIdIs [81008 () ysH 1ySnolp a[eas-juaunuod e Apnig
pue “eaxe 1o81e) 243 U dIMISIOW pasisse-uonejpSoa Suikidde [ N ] SoU0Z
1108 Jo Sunsesalof pue Suniojuow £q Anyssaoons Jajem uones uit SouBdGBIS SYRUILS @) SAINJONUIIS U SaNI|I19e] QIBWI|D YOBS J0J POYIAW JUIWISSISSE
JO uonnjosal 3y paaoxdur JO UOIIBIdPISUOD Ul uone1adan [ :o_aom__e& M@ uone3LUI JO 103133 ) SULIDPISUOD amjsiow-[10s B Apni§ eIjensny
‘INHA-gGM UM SYAATD pue amjsiow [10s s)a1paid pue [ S ] POYIAW JUSWISSISSE AINISIOW-[I0S SOPIS3q SUONEBIO] JAYI0 J& AoBInNdoe BIEP [[2IBS UO Paseq
Jo indino ay Suuiquios Ag s10juow 18yl wasAs e padojaaa(] UONEN[EAD [[BIIAQ (D) & dojaaap pue 1 N-SY T 2a0xduy pue Ayjiqesrjdde 105 1N-SVATISAL | 1U2)U0d dunisiow [10s Aprg

uonnjosal ysiy

M ZAeuR pue 1a1eM uonedLul
109[J21 01 SWAISAS Funseodlof
pue Supoyuow Jy3noap pasoxdui
‘WHA-gdM paseq-uonelagoa
M SYAATTO Sumuiquiod Ag
Auedwod 1amod 21230

Ay IM ‘peaye smoy (f Inoqe
01 dn mopjur wep ay) Jo s)ynsax
panipaid 2y uo paseq Apuatolyge
wep uonesduad samod ayy
djesado 0) poyiaw Ay paurwexy

alolg

Jueg] PHOA U1 UO [IZRIg ‘BIB)) JO
AeIs AP UL LN-SVAT 0 SYAATO
Apusry-uonepdaa uifidde

£q uoneiadaa pue arnysiow

[10§ S1SBIAI0J pue SIOUOW

18y w)s£s Sunsedsao) pue
Sunoyuow ySnoip e padojaaag
019 ISATY 2QONY A} ISARY

1eg 3} “PARY 10 3y} 0} uondIpaid
[[BJUIRI 9[qUUASUD ) FuruIquiod
[spow & pue WHA-gHM Ul 912
J[WAMOUS JOJ [NPOW UOHEN[BAD )
Sunesodioour [apow o parddy

[ v
UONRUNUASSI(]

[ v
JourdyUTIS [B100S

[ A4
20uBdLUSIS JYNUIOG

[ S
uoneatiqng

[ v
UONEN[BAD [[BIAQ

e-e-e—"e—-e

Kouaronyye uonesauad romod
pue Jojuoo pooj} Ioyaq Ioj swep
uonesauad somodospAy jo uonesado
ay Apnys o) saedwods amod yum
syuawiadxa ayis-uo Jurof jonpuo)

Jopouw

Jjouns u)-3uof pasueape ue dojaasp

Alemuasd 01 ppow RY-GHM A
pue LN-SYA'1J0 uonesdajuiay) Aprug
uonesado wep

SuuapISUOd [PpOw JJOUNI J)eMpOO[}
e Suisn £q Louamoiyya uorerauad
Jamod pue [onuod poof Janaq

10y swep uonesdauad ramodosp Ay

Jo uonesado ayy Apnys 03 saruedwiod
1amod yim yareasal yuiof yonpuo)

JuawaFeurw
$20IN0SAI JAJEM pajeISaul
10j sa13ojouydd) 2a01duy

99

suonipuod [edydesSodoy
PUE [BINJRU JUIISLFIP J9puUn
Judwaeurw SHOMOSAI
Iarem paeiSaul Joj
woddns uuay-Suof apiaosd
01 wa)sAs uone|nuwis

e jo juawdojaaag [{2)-(1)




6L

“IOUUBW PUBISIOPUN-0}-ASED L v ]
POYIaUI UOEN|BAD UE Ul JUSUNSIAUT PUE S2MNSLIU SoueogrSs ognps @ PUBJSISPUN-0)-ASES UB UI JUSUNSIAUI | JOUUBW  PUBISIOPUN-0)-ASEd U Ul 12)SesIp JO 13
ue Suidojaaap pue amyojald Aem] | uonuasdid 12)SesIp JO SSAUIANRLID [ :oﬁ“.n-& u@ pue SaInseaul uonuaAdld I2)sesIp Jo | siusunsaAUl pue samseaw uonuasdd uonoNPAI YSL I)Sesip
UMO], IUNZIBM] JOJ SI0ROIpUL A AeN[BAD 0} SI0NLOIPUL [ ’ < 7 | 33282 UonoNpal S A AIEN[EA UED | JOISESIP  JO PP UONONPAI  YsH ay) azen[eAd Ajeonsijoy
Mmau a3 1no Suikn pauelg | mau Jo1as Jayoue Surpnis parelg UONEN[BA [[BRAQ (T) | JBY} SI0IpUI 3Y) JO ANpI[EA 3y IS3L [ 3y} JEN[BAD UBD JBY) SAOIPUI SUTWEXH 01 s01put ysu asodoig
SIOUIBUF [IAID JO A19100S
20LJO 13UIqeD) A ueder ag £q pajidwoo ,sisu)
Aq parsoy ‘yuswaeuey Jaisesi( [EUONEN 2SNEBD) 1Y) SINSESI
J10J WNIPOSUOD) JMUOUOT A} JUBID) JSUTETE SAMSBIULIIUNOY)
Aq paysijqnd , sanIANOE ssaulsnq uo poday Apmg [edtuyRL,

1€ uonewnsa afewep pooyy Joy
|00} UOHEMWIS,, AU} Ul DUIISA
2JeWINS2 0] PAsn OS[E DM

A1D osof Jo synsal A&2AING AL,
8102

Aqng ur soysesip ures A&aeay ayy Aq
paSewep a1am Yorym ‘saxmoajaid
BUWIYSQITH pue eweieyO

ul pue ‘910z ut 01 ON uooydAy,
£q paSewrep sem YoIym ‘amajaig
9)BM] UMOJ, MUNZIBM] Ul SK9AINS
Ie| WIS PAJONPUOD “aun)dajald
Djereq] K11 0sof ul s)nsal Apnis
341 jO AJpI[eA Ay SUIIEX? O],

Ul SONIANR SSAUISNQ PAJdRYJe

JO 20URI|IS21 Y} JO UOBWNSD

3y} J0J PASN UM SINSAI AIAINS ],
u SONIAROE SsauIsnq pue dJ1] Ajrep
U] QOUDI[ISAL, dJBN[BAD O] SI0JEIIPUl
pasodoud pue spoyowr Sunsixa

Aq Kjerenbape pa1aa0d uaaq jou
JABY JeY) SISLD J)SesIP JO s)oadse
A} AJeN[EAS 0} SIOEIIPUI MU
PaIpIIS ‘1O Ul POPOOLJ JOARY NUIY
A uaym AJaIaaas padewep sem
Yomym ‘unpajaid 1eseqp i) osof
ul pajonpuod A3A1ns asreuuonsanb

B JO S)|NSal 3y} UO paseq

[ S
UO NRUTWASSIC]

[ S
20UBILUTIS [B100§

[ S
20UBdYIUBIS OYNUIY

[ A4
uonedlqng

[ S
UONEN[BAD [[BIDAQ

0-8-"0-"@-"6 "~

SANIUNWIWOD JUdLLIP 0111 Surf[dde
Aq 1eak snoraaxd oy ur parpnis
POYIPW  JUIWISSISSE  YSLI  JAISesIp
pasoiduwit a1 jo Aipiea 3y 1S3,

SSUISNQ PUB POOYI[AAI] JO SULID) UT
SANIUNWIOD JO JIUDI[ISII A} S8 Yons
‘spoypowr Sunsixe Aq parenfead A[ny
U23q 10U JABY JBY) SIOJOBJ 2JBN[BAD
0) POYIdW JUIWISSISSE YSLI PISUBApPE
alow & Apn)s os|y ueder ‘amjaojald
Deseq) Ai) osof ul uoneSnsaAul
AP Jo Snsal Ay U0 poseq
‘poyrowr udwssasse ue  Juipesddn
Aq sysu )sesip adnmur im 2dod 0}
JudwIssasse ysu aaoidw 0} moy Apmig

S JA)SESIp

JO uonen|BAd PajRoEINW
10J POYI3UI PIOUBAPE PUB | I2ISESIP JDJEM PIOBJNNW
aeandoe A3y e asodoig

JUDWISSISS®
S Uo paseq poyaw
Suipng Hunuwwod
1UDI [ISAI-JA)SESIP

© PUB 25N IPIMP[IOM
J10J JUIWISSISSE NS

B UO yoreasay [-(pP)-(1)

SIDIpUI YSLI PadO[dAIP ) SUIsn AQ SBISIIAO pue uedef Ul SINIUNLIOO JUII[ISAI IA)SeSIP Juip[ing
103 pasodoad 3q [[IM POYIRW Y SUOISIIAP JUIUNSIAUI PIULIOJUI IYBUW UBD AU} JBY) OS UOHINPAI YSLI JI)SESIP UO SJUIUNSIAUIL JO 13D
AP AeN[RAI A[[RONSI[OY PUB SYSLI JASESIP [200] aZIUS 001 A[Isea seasiaao pue ueder ur sxayew Lorjod djay 01 pasodoid aq [[im sao1puy
Joneioisar Kpaads 1oy asudipisal, pue 2Seuwrep [eie) surede yiSuans,, aenjead 0] padoRAIp 2q [[IM POYIAW JUIWISSISSE YSLI JAISBSIP

30100139 oy Sunen|ead 1oy pue surejd pooj) Ul SIAISESIP PAlB[al JAJEM JO SN0 [Bo0] uo 1oedu ayy Suissasse 1oy AJojouyxy, (p)

UONIONpoI YSH JOISESIp U SIUAWISIAUT

(20 ‘paik

pawadxa ‘eare ajqedLun) afewep
uoneduun pue (93 ‘uonejndod
Pa13Je ‘afeWRp JIWOU0I
[eamynonide) a3ewep pooyy
1o1paud 03 poylaw e padojpaa
Y-gaMm Suisn (932

‘9Fe10)s wep wnwiun ‘93 1eyasip

Svid

0} papeojdn pue suonezuedio
PRJB[aI W] UISBq JOARY OBAR(T )
JO ®IEp OIWOU0I-0100S PaNI|[0)
aewep

ajewisa 01 RIY-gaM £q uonipuod
PIZEY 3y} pje[nus pue ‘ejures
2IMNJ pue INNSU] YOIBISIY
[ear3ojor0a9py £q padojaaap
IWOOV-TIN Jo synsal ayl

Jo Suijeasumop dnueusp ‘Jrejures
2Innj JO UONIALIOD SBIq [BONSNE)S
PAIONPUOO ‘pUB|S] BAR[ UI UISEq
J2ATY O[OS ) pue pue|s] oeuepuljy
Ul UISBq JIATY OBAR(] ) JO]
4avds

S,V Ul PAI3[JaI A 353}

100



08

0 Yim 22UBdYIITIS [B120S ()
uone[nofes aup-[eal Suruuoysad [ v ]
Jo sajdiounid o1seq ays pajonuIsuo)) SIEpRI VN[ JO Sousogiusis ogpeRs @ aw [eas ur Ayunwiwoo Aq
S10ZAd Fumasaid pue 93e10)s ‘UONR[[0d [ - o_awﬂ_ and u@ S)nsal indut se [[ejures pa)sedaloy |  I)SeSIp PAIR[AI-IAEM B JO
ul paJonIsuod aseqeiep ) Juisn | eep 10J 19AI3S aseqeep e Juuedard [ ’ < ] 159) Y} UO paseq wA)sAs Funsedasof | yum Ppow Y AP Suisn waysks | Anjiqissod ayy Sunsesaioy
sisA[eue Ny 10 viep indur pajear) se yons sjuawaduere Joud apey uonen[eA? [[eRAQ (7) | UONEPUNUL dwh-[eA Ay aaoxdury | Sunsesaloy uonepuNUl WN-[BAI B ST, 10J poyaw e asodoiq
[enUBL € payjRIp pue ‘aInaajald
BM] ‘UMO], IWNZIBM] UT POyl
siy1jo Ayjiqeatjdde agy parpms
SYSH pooyy d[qissod paynuapi pue
waned weyds ay) uo paseq ‘sdnoid
ojul eare 1a31e) ) pazuosared
‘OS[Y POOY B I)J€ d)SeM pue SLqap
Jo unowy(®) ‘pooyy € Aq paraye
2q 01 Aoy 1] 2jdoad ajqesauna jo
JaqunN(@) ‘pooy & uunp djdoad
PAIBJOSI JO JOQUINU WNWIXEIA
(@ ‘e0uyo [edounw ay) pue
Aunuuod ay) uaamiaq uondnisip
(oeAR(]) JIPRI(G) ‘SIJAYS UOHEBNIBAD
saurddijiyg ayy pue BOLIFY 1S9 1e ydap uonepuUNUI WNWIXEA [ v ] UoneNn[eAd
Ul |00} 3y JO Unl 359} & papelg ® “unuwod a ut ydop uonBuUIASSK] (3) Meq) poold, ayp Susn Jods 104 uonewoyul
SPIoLJ SBASIIAO uonEpuUNU| WNWIXEBNE) ‘Poopy [ v ] J19sesIp,, AJNUAPI O} [ENUBW B 90NPOIJ J2)SESIP JAJBM JUADJNSUl
pue onsawop 03 003y Suikjdde © Sunp pasinbai s1 uonenoeaa 20uBOLIUTIS [B10S  (F) [opow M SBAIR Ul SLOYR
Ul SANSSI [BIIUY23) pazA[euy YOIYM 10 UOIBINCYZ) OAI] [ v ] SEASI2A0 | 1YY Y1 wouy s)nsal uone|nwis Suisn SI9)sesIp awafeuew J)SESIP
ssa001d uonanpod JOO[J-1SI1J A} SPIAOXS UonepuUNUI Sousogudis ogRWPS @ pue uedef ur [enuew 3y} eunuassi(] | Aq sioyeatpur g Juisn ysu poopj peseq | o0).toud (s1ods Joy Id)seSIp) [eso] uoddns o) wdsAs
ap Aduns o) A[jeanewoine 210J2q dWN PEIYT) :SI0IBIIPUL { :o.aw“._n:m M@ SBASIOAO PUB | -AIUNUIWIOD SAIBN[RAD YOIYM ‘SBISIIA0 SI2)SESIP 0] qBIAU[NA K12A1]9p UOnBULIOJUT
«Sueyd onsoudeip pooty,, WS snyomym  ‘sueqd [ : < ] ueder ur yoeosdde gy poord,, o | pue ueder wr yoeoidde  aey) seare uljnuapi NS JA)SESIP Jo1em
)29 R JRY) [00) B padojesa onsouSerp pooyy,  padojaasq uonen[eas [eRAQ (7) | 3O Aujiqedijdde ayy Sunsay anunuo) | poojd,, ay1 Jo Aupqesndde ayy sar 10§ poyiaw & asodoig B UO youeasdy [-(2)(1)
pasodoad 2q [jim s]00) pue Wa)sAs
B 4ONS JO 35N 2ANIYJ2 AU, SIAISESIP JUIWIPAS pue poojy AeIniuw Jo JuaAd1d 0] SHUIPISAI [BI0] PUE SIOJBNSIUIWPE Aq S1I0J2 JudwaSeuew
13)sesip poddns 03 padojaaap aq [[IM “S2[qe] auljown asuodsal JA)SESIP SE YINS S[00) UONEIUNUILIOD SE [[9M S8 “WA)SAS UONBULIOJUT Uy
dFewep Ja)SeSIp 20Npal 0) UONBULIOJUT YSH JAISESIP PAJe[ol JOJEM JO asn 9AIRLD Ay} J0J A30jouyda] (3)
[ ! ]
uoneUIASSK] (9
[ dq ] POYIBW OB JO SSIUIATIIID
20UBIYIUFIS [BI00S (7) | oY) SSNOSIP pUB SOIPUT JUIWISSISSE
Kamins a) uo podai e Sunredasd SO UNWIWOD [ 4 ] |ysu ap Suisn Aq senrunuuoo ueder A1) osof ul sa01pul ysu padojaaap
PALIEIS PUB POYIOW UONINISUOD [B90] JUI[ISaI P[INg 0} pasn 0UBdLIUSIS JYHUIS  ©) woarisar  Jasesip  Suidopasp  Joj | pesn yoeosdde uonenjeas Sunsixa ayp oy Suisn £q seasioao
Aunwwod -Jualjisal 8 J0 10912 | 2q ued 1eyy 932 ‘sjoo) ‘sayoeoidde [ - o_snw_ ang u@ SPOYIaW JUIDLJIP JO 1931J2 UONONPAI | JO MAIAI Y} UO paseq ‘sapiunwiwod |  pue ueder ul sapUNWWOD
A} SUMUEBXD 0} UMO], UNZIBM] UT ‘sarorjod paziuedio pue uedep [ ’ m ] | BN IowSESp o U0 SIRIUNWNIOD | JudIISal I19)seSIp Surdojaasp JuRI[ISa1 1d)sesip Suipjing
Kaams axreuuonsanb e pajonpuo) | $S0I0L SAMNSEIW FUNSIXD PIMIIAIY UONEN[BAD [[BRAQ (T) | IBHRASS Ul uonesnsaAul 1anpuo)) | Joj spoyldw JeneAd 0} Moy Apmg 10§ poypawt e asodoig
19)sesip
B Io)J€ poureIsns aq [[ns ued jonpoxd
[euoidau ssos3 pue uonemdod : 1 .
y . uoneunwassKI ()
JO [2A9] Jassesip-aid & yorym [ S ] SaNIUNWIW0d A1) 0SOf JO 38D Y} Ul SIDIPUI YSLI SJUAUIISIAUL
18 aFewep Jo [2A3] Ay} uo Juisndoy 20uBOY SIS 100§ () | JUSIAHIP OF Wy Suifjdde £q Jouuews | UO SUOISSNISIP JO SHNSAI AY) UO paseq pue samseawr uonjuasdid

101



I8

ueder ur uonelg BWEBYONOA

JO JIX7] 1S3A\ AU} PUNOJE SISSAUISN
yum uoneiadood ur ‘poopj ueqin
10 JOAM © £q pasned uonepunuy
[[ew punoidiapun Jo ased Ul Uaye)
3q P[NOYS JBY) SUONIL JO SALIAS

© Sumoys aurjawn e padojaaap
pue (J1S) weSolq uonowoq
uoneAouu] 015a5eNg [BLASIUIN
-§5010) 3y ut pajedionred
ApAnsape

(20 ‘sav( Aq parnided

ur uonde 1o0j a[qel aurjawn e dopaa(
sayoealq A Ip pue

swaned poopy SuudpISUOCO SOLIBUROS
uonepunur ardaxd 01 moy Apmg
seare ure[d pue snourejunoOwW

Jjo SuonIpuod reorydesSodoy
Suuapisuoo saurjaw aredaud
0} S|apow uonBMWIS Jo sjuawaimbax
pue paumsse 3q 0] SWAAd Apmig
JuawaAodur
uoneuLIOJuI

yons 10J  Aressaoau

autuwexa pue uonesado paseq-ourjawn

[ v ] BAIE UOHEPUNUI ‘[9AJ] JITEM ISBIAI0)
0A0], Jo AIsAN aurawm asuodsar Ia)sesip voneunwassK (@) | NEIUIE ‘39) uoneuuwojur dum | jo Aweded jusumaaod Yy daoxdun
A 92ud10g [eLnsnpu] Jo Amusuf | easn o) Aoeded nay dsoxdun djay [ v ] | -lear pue spapowr uone[nuiis Fuisn | o) moy Apmis ‘Jey uo paseq Kroeded
ap Aq padoppaap (SSOH) wasks 01 J19pJo Ul ‘s1a)sesip 0) puodsal douedyu3Is 81008 (B) | Aq ‘uonenyis SuiSueyd e qum Suidoo | juawoeSeuew saysesip JuawWUIAA0S A
Juawadeuew ssao0id asuodsal 0} JJeis aAnensuwpe jo Aiiqe [ v 1 | opym swowmasos [eoo] £q sanranoe | aacudws o3 surjpwm g ut papnjour aq aurpwn asuodsal Jaisesip
J2)sesIp ) Ym Sl Sunjur 4q ) Surpaedal swajqod paynuapi Sousogmsis opRwRS @ uonuaaaid pue uoneSniw Jasesip | pinoys Jeyl uonewojul pue swajqosd ® UO PUE [[BJUIBI [BIIUALIO}
I2)SESIP PAJBAI 1AM B JO JUIAD ) PUE SIJ)SBSIP PAIR[I-IAEM ( :o_EM_nE u@ 0] ANQLIUOD UBd YPIYM ‘duraum | jeuonesado pos pue ‘durjaun asuodsal paziedo] Aq pasned spooyy
Ul SUAWUISA0S [800] 0) 300l | 3sed ur spogya asuodsar KouaFowd [ v ] asuodsax 13)seSIp uoneiduad | sasesip e Jumpredar  syuSWILIAA0T aurpum | 103 uopeNWIS FUNSEIAIO]
Jo uonedojre ayy Surdpnis pauelg uo spodar Maladl pazAeuy uonen[eAd [[eRAQ () | XU, Jo adficjoad © Apmig | BoO]  Yum  smalaIaur  jonpuo)) | asuodsar saysesip e asodoid | Nsu uo yoreasay 7H2)-(1)
sanunyoddo
12410 pue DM d JO aseOMOYS w)sAs ay) Sunsa) M saNIANIR [ v ]
ASojouyoe) mau 2y 18 wAsAs | uonednmu pue uonuasaid sasesip voneUWASSI (©)
3y} JO UONBUILIASSIP Y} PAJOWOI] ay Juawaidwi 0) MOy passnasi(] [ v ]
(sdnos3 Sunydyaiy Arunuod umoj, 22UBOHIUFIS [B10S () SBISIdA0 pue uedef
¢ 33) sOON pue umo], edy e3y s uoneiadood ur saNIAROR [ v ] SJUIPISAI [BI0] PUB JUIWTeURW ul SAIPOq dANBNSUTWPE
YIIM UOITBIOQR[[OD Ul [9AJ] [BOO] ) uonuaaaxd 1a)sesip [eo0] J0oJ Sousogrudis ogpwps @ yoeosdde | saysestp  ur  spepgyo  [ediomnw [90] JO SIAP[OYaNEIS
1€ SanIANdE uonuaAaid JA)sesIp ol paimbeu suonesiy1oads jeuonouny [ - o_ﬁuw__ ang u@ Mmau ® Joj saapoadsiad Juasapip | Yim  wIsAs  AIAIP  UONBULIOJUL 0] wasAs K12A1[p
w)sAs ayy Sunesodioour Jo skem PUB [BIIUBYIW S, WASAS Y} [ : < ] Apnis pue Jeak snolaaud oy jo synsax | adKio3oid oy Suisn uononpas UONBULIOJUI STD-qIM 21
AN palojdxa ‘SnYV Suisn pauaw[dw pue paisa) ‘paulja(] UOREN[BA [[ERAQ (T) | U UO Paseq yoeardde ayy aaoxduwry | ysu sdsesip 10j yoeordde ue Apnig | Jo asn 2AnRYJ2 A sodoig
SIUSWLIAA03 [B00] Aq A]oARIAD 6107 AN
pasn aq ues SRI] ey} suonesado ur ueder jo 20udIdg A197eS [B100S
1591 3y y3nary paunuo) | jo aympsuy ay Aq azud L3ojouysay
610TA4JO | 2AnEAOUUL o) papIeme sem ST
J[BY PU0O3S 3y} Ul “AUNJOYAiJ AeM] «(Sray)
UMOJ, UNZIBM] Ul WI)SAS 3 JO Wa)SAS UONBULIOU] ST UMO], [ v ] uoneULIOJUI
uonesado 153} JDYIOUB Pajonpuo)) edy,, poweu sem umog, edy 1oj uoneUIWASSI @) UOIENIBAD JDAT[IP
W)SAS STICT JO WalSAS paZIuoIsnd ay J, [ v ] PUE UONBULIOJUI YSLI
A} 01 PAIB[I SANSSI PAULILFUOD) NP1 g QouBdYIITIS [81005 () wasAs AI9AI[ap UOnEUWLIOJUI saniediomunu Jasesip jo sadK) snouea
BaIe 10818) 2 0} WAISAS eeSIN ‘umo] B3y ur wasAs ayy [ v ] | sy jo uonesado ur sopyediomnu | Jayio ur wysks K1oAlap uonBULIONUL AIBYS PUB AJBMWNIE
ay jo Anjiqedrjdde oy pajednsaaup | jo uonerado Areunurjaid e payelg Souogis ogRwLS ® o  yoddns o) moy Apmg |ue  jo juswdopaadp ap  Apmig sdjay yey) wasAs
S9SN [R1UAT JY) 10] IS « (SnIaD) was4g uoneuLojuy [ :o.ﬁ“_nsm u@ w2)sAS AISAIOp UOnBULIOJUL uede[ ‘umo] e3y YlIm UONBIOQE][0d AI9A1]9p uOnRULIOUT
© 0] SV Sutaow £q orjqnd ayy 1oy ySry JaIsesiq INIVHOI, [ ’ < ] | *wio uonesado Joj waysAs [edrounw | ur  wasAs  ARAIOP  UOnBWLIOUT ySU J2ISesIp pajejal
SV JO UoIsIaA 153 a) pauad Jo waysAs o1seq ) padojasag uonen[eAd [[eRA0 (D) | ® Suziuedio ur umog ey woddng | adfiojoid oy Surtuny peig | -19tem SIO-qap & asodoig
a[qiseaj A[[eoruyoa) [ v ]
s1 unsesaloy uonepunui uoeUIASSIA ©)
SwI-[eal jerf} pauLIzuo) [ \ ]

102



8

UONBULIOJUI 3y} 3p1A01d 0) pasn
SeM WQISAS AU ], UISeq 3y} Ul Snyels
SuIpoo[j pue ‘SPAI] J9)em JALI
‘smojy pooyy 11paid pue jppou [y
) OJUI SUONEAIISQO punoad woly
pauleiqo uoneuLIoju} [ejures sindut
Ajreonewomne jey sautddiinyg g
ur uiseq JaAny eduedweq ay) oy
wasAs paseq-§vIQ & padojaag
ejep

uonepunui pooyj pajemoes [pim
w3t auiquoo pue uohewLIojuy
JedLISWNN pue] [eUOhEN 343 woy
eyep Suisn sadeas£yio aonpoadas
AJisea 0} Jasn ay 103 uoneosrdde
) SuruBisap £q sasodind
Juawadeurw I)sesIp 10 sadewn
WA JO asn [esauad ay Sunjowoig
amjogjaid IO ‘A1) eNY ul spoojy

JOUUBW AIOALJD pue Ajawi)

© Ul UONBULIOJUI PA)BJI-UONENIBAD
pue 51583310 poo} dpiaoid

0] Pasn SeM WIASAS Y], IOUBAPE
ut sAep a1y 0) dn suiseq ur smyeys
Supooyy pue ‘S|AI] JAJBM JOALL
‘smojy pooyy 191paid pue [3pow [y
g A\ 2y Ot sjppowr uonoipad
[EOLIWNU PUB SUONBAIISGO
ANI[[a1es pue puncid woiy

paureIqo uonewLIojul [ejures sindur
AjjeonewoIne 1ey) eYue'] LS 10§

pue adedsjaans pajielap aanpordal wa)sAs paseq-SyI( B pedojaaaq [ v ]
ued jey dde YA e Funeard uoneorjdde uonRUNUASSK] (S)
0AyoL Jo a1 1no parn oym adoad [ v ] a8ewrp pajejas
K)ISIDAIUN) Y} “D0UIDG [BLISNPU] 00Z noqe Suifaans Jaye ‘Spooy) 20uBOLIUTIS [B10S  (F) afewep puE SJuaA? [ea130]0IpAY
JO nInsuf Ay Yim uonRIOqe[j00 | IO SISLO Jo asuas s ajdoad asearoul [ v ] | pagar pue sjuass  [eoiBojorpAy aSewep pajejal pue SJUIAD pue [ea150]010)2wW
ul SYI uo urpooyy pue £30]0Ip Ay ued 20UdLAX PoO[J [eniIA ouBoyuSIs JPRUILS @) pue  [eoifojorodaw  dzipensia | eaiSojoipAy  pue  [edrSojoiodjow azijensia pue pipaid
“IYIBIM JO S)NSAI UONR[NI[Ld B Jey) PAULIjUod pue A3ojouyad) [ - o.aw“._ and M@ pue pipaxd ‘onpoidar Ajssoquess | aziensia  pue jompaid  donpoidar ‘aonpoidar A[ssojweas
Suziensia pue Suidiow 10j poyiaw YA Suisn vonesrdde uonepunui [ : < ] ued Jey WaIsAS uonenuis paseq | A[sSojureas ued eyl wWasAs uope[nwls | ued Jey) WaisAs uone nuirs s)nsal yoreasas Suisn
uonansuod Jaseiep & Sukpnig -asnoy [enuiA & padojaaa uonen[eAd [[eRAQ (7) | -SVIA 2y jo adfi0j0id e dojsa( | peseq-svIa 2y jo ad£ioi0id € Aprug paseq-§vIq € dopasg sonoead B0 g1
SIDISESIP
1sed 2y woyy suossa| Sururea] ur
15 25u0dsal 19)SesIp JUIWILIDAOF Samseawt
[B90] ISISSE 0} SASBI P[00 Areuonnesaird Lessadau aye) [ v ]
ay SurAyissep £q asuodsoy pue suonenyis [enuajod ajedionue UonRUIWASSK] (G)
11581 PoO[] SuLnp SJUWO 01 Apiqe oy Suraoxdun pue [ S ] SIUWUIAA0T [90] ) WOIJ YIeqPaaJ
ASUI], JO UONIR|[0D),, ) parear) | suaysesip 1sed woy suossa) Fumrea| QUBIYIUTIS [B190§ () wAsAs [jup 2y 20woud | wos pue 1921102 pue wasks pasodoid
SIUSUILLIAOF ul Jjejs asuodsal Ja)sesIp o] [ v ] | pue saoxdun 0} saympsur yoreasal | s uo SHUSWLIGACS [BOO] ADIAIANL
0UBDYIUTS OPNUIS ()
1820] Aq paysiqnd suodas 1sisse 0} [00) Surpjng-Koeded e Iayio pue sanijedidunu YPIM JIOA\ | pUB  ‘UONBULIOJUI  J[QR[IEAR  pUR
1a)ses1p 1sed uo paseq asuodsar | se  asuodsay Jaisesi(] poofd Suunp [ . o_au_ and M@ 1sanbal 1R 18 (UWN[Od Y] Y1 938) | OLRUOS UonepUNUl pAjeald € Juisn
JI)sesip poopJ Suunp sjudwouw SIUDWIOJA] ASUI], JO UONIR][0D),, [ : < ] wsAs [up ap jo uoneyuawajduwy | ‘surowm padojadp © uo paseq [[uUp [11p asuodsal Ja)sesip
35U JO SISEBI Y} Pa1d[0D © Jo uononpod ayy pasodosg uopen[eAd [leRAQ (D) | W U saniedounw  woddng | asuodsas sasesip 10y w)sAs e asodosg 10} wa)sAs v asodoig
wes3oig
uonowoly  uoneaouu]  dIeng

[BLIISIUTA]-5S01D) 2 JO Led se ‘uedef
Ul uonels BWEyoyOA JO X 1S9M
punose ssauisng yim uonesadooo ui
POO[J UBQIN JO POOJ) J2AL © Aq pasned
uonepunui [[ew punoiIapun Jo Ised

103



€8

13pJo ul [ppow ajeas-yued [eLnsnpul
Joj (L3 W) [9pow pafreIdp

JO JuawdopAdp B Yoouapu) [Ppow Y Ay} uo [ v ]
uonels paseq sjopow sisA[eue uonepunul uonBUIASSK (3) syred [eLnsnput
uBMESUOYNEN oY) 18 A11[iqionpoidal pooyy ajeos-yred [ernsnpur [ A4 ] S,PUB|IBY], JO S0UI[IsI
3} PaYLISA pue wep JYUIS Ppue 3[BIS-UISBq JOYM JO Sspoyjaw ouBdYUBIS [B190S  (F) Jasesip ay) uayiduans
pue wep joqiunyg Y3 je pooyy JuawdoPAp ) paunuexy [ v ] syred eysnpur a) syed [eLysnpui 0) waysAs (yuawaeuepy
110Z 10§ [9pow 2y paresqIfe) pup[RyL Uy uiseq ARy vheyg [ PUEPUNBISWIWRS ® | 16 uopesado ssausng oy uo spooly | s,puepreyy, Suowre Wog-vary atowoud Anunuo) ssoutsng)
uiseq JoARy eARIYJ OBy d[0UM OBy A Ul SW)SAS Furiem [ o o_«au_ ang u@ Jo pedur oy SuzApeue Jof SyNsaI | 0) PPoW Y AP Suisn JuIWSSISSE NDg-eary ue dojpaap 0}
ay Joj (P13 wny[) [Ppowr sisAeue | poOf SunSIXa JO UONEBULIOJUI pue [ Ty ] |2 %sn o) [opow RRY A Suisn | ysi pooy  Joj  Awessaoou  mep | 10foud € 'SIRALIVS YOI
uonepunui poopy & padojeaa | ‘erp [eaiSojoipAy WA Paw2]10) uonen[EAd [[eRAQ (D) sIsA[eue pJezey uoljepunul 1anpuo)) | diseq azeue pue 193]100 0} Moy Apmig -1Sf Sunuoddns anunuo)
[ ]
uoneunwassKy ()
[ v ] juawaFeurew JoAl apesddn
douedy SIS 1908 (7) 0l JOAV JO 2SN 2ANRIFS P Iof
[ v ] QOUB)SISSE [BIIUYDA) IPIAOI] Aoemdde
waloxd ayy paysiuiy pue doysyiom SOWOPHIIS SPRBLS @ Sunsesasoy aaoadwy pue ‘Sunsedsaioy
Jeuly ay1 38 3nsal ayy pauoday ( u o.«a“_ and u@ pooyy 105 asn sy Aowad Syl
dO(V 10J 20UBISISSE [BIIUYI2) [ : < ] -snpuj jo juawdojaasp ayy 9jdwod 11 2seyq s)nsas yareasas Suisn
= pue §VA[-snpu] pajajdwo) uonen[eA? [[BRAQ (1) — | o ooumsisse  [eouypd)  dnupuo) | wafoud uersnied OOSANN 2onoead 8007 H()-(1)
sassaooud
Jea13oj0ya4sd jo sSurpury
ayy Suipnpout uatudojasap
PUEB [OIeasal ) JO SAUO0INO
Ay} UO PAsEq UONBDIUNWIOD
ysu aaoadw 03 moy paipmg
SPOO[J [ENMIA WO FURENIBAS Ul
a1doad jo £3ojoyoAsd pue Joiaeyaq
) azA[eUR puR PI0dAI UL
1ey) £3ojouya9) diseq e padojpasg
spooyj [enuia Supuauadxa J[yMm
pasn aq ued jey 5|00} Fururen
J101ARYaq UonENnIeAd padofpaa(] urpwn
A0QE asuodsax pooyy Sunsixa ue 0) Suipiodoe
paurejdxa sdipp oapia YA Suisn paloNpuod e suoye  uonednmu
01AIP UK POO[ [ENMIA afewep udYM JUIAD POOR © UI dABYq
© Jo uSisap diseq 3y paipmg [ v ] pmom A3 moy saeSnsaaur pue
a3ewep L10Z Pue Z[0Z ut spoop ay) £q uonRUASSIq (©) aidoad jo sdnoid jueadjar Y0 pue
QI2A9S PASNED PUB Q[()Z Ul PAPOO[) | paroajje sem K10 Ay suna waiss [ v ] wasAs uonenuis | sjuapisal [eoo] ‘auuosiad Juawadeuew
JIATY 0J0WQ) Y1 AYM ‘AN | J2ARY 0FNYIYD) Y} JO JAARY nsjadey UBdIUTIS [B190§ () | padojoasp ayr  ur  pajesodiodur | JOJSESIP UO  SISNOOJ YOMEASA YL
QBM] ‘UMO], UNZIBM] Ul £3AINS Ay} 13YM ‘AR BIQ KD [ v ] |aq pmoys ey  uonewsoyur | ised sy ur aSewep pooy pasusuadxd
arreuuonsanb sepius e pajonpuo) | eNH JO SJUSPISAI A} JOJ SIIUWOUOID SIS @) [ngasn 103]3s pue ‘1eak snoraardapur | jeyy saniedwuUNW [BI0] PAJR]IS 10] s1010e] [ear3ojoydAsd
AN)RJaId [elolAeyaq Jo aanoadsiad l :o.«a“_nsm u@ palonpuoo yoseasar Areurunjaid oy | uoreSniuw aSewep 191sesIp JO JolARyaq Sunesodioour £q
IO ‘A1) vy ur arreuuonsanb ) WOJJ JOIABYQ UOHENIBAD [ : < ] uo paseq ‘msesip e Suunp ssaooud [ o yum  pajercosse  A3ojoyoAsd | waisAs uonesmuNWIWOd ysu
) pezAjeue pue pajonpuo)) | uo Lains arreuuonsanb e paudisaq uonen[eAd [[eRAQ (1) jeaidojoyodsd oy  azudoerey) | uo youeasar AKreurwnpad jonpuo) 2AnRY2 asow e dopas
JuaWageuRW

SISLID 2ATIIAJFD DAL 0} PApPaau

104



PRIANPUOD JOU SBM 0AYO], PR1ONPU0d J0U SBM 0ANO ] UGIPIBIS PRUHS ©
JO ANISIDAIUN AU} YIIM SJUIpNYS JO KNSIDAIUN Y YIIM SJUIPNIS mco_«au_._azn_ u@ 10§ (wres3oid 1awums)
Jeuonewayur 1oy (weifosd rawums) | jeuonewsdyur Joj (wesod spununs) [ ool ] werFoxd yuawdojaaap
wesdard juawdojaaap Loeded ayp | wesSoid wawdopaap Lpedes ay UONEN[BAD [[BRAQ (1) SJuapNIs ()7 IN0qyY SjuapnIs () IN0qy Aioedes e pnpuo)
WIBURIA pue puejiey ]
BYUBTUS pue eljewog ‘eURT WS NIdd “ruuek
‘001X ‘BIsAR[RIA ‘BLIAQIT ‘BAURY | ‘000010 BLIQIT ‘UBI] ‘BIUOPAN
‘Ul Nzerg ‘ueisiueySyy woy QD ‘izeig ‘uemyg woiy sayoeoidde
s[e1dLgo JuauIdA03 Jo sjuedionted | sjerdijo juswuiaAog jo syuedoired a3pe-Suipes;  Suipnjour  AJojouysd)
T1 pasayyed Sururen ayy, T1 pasayes Sururen ay [, [ v ] pue 0udMds uied] 0} suedioned
PRIANPUOD AIIM SISIIIXD puR PAINPUOD IIM SISIAIIXD pue uoneUIASSK] (©) 10y Sururen ay apraoxd [im wesSoxd
S2UNI03] YOIYM Ul ,(Uononnsuoday | SaIN3J Yomym ur ,(Uononnsuoday [ v ] ] Juowoadeuew  YSU  JISESIP
pue uone3ni ‘ssauparedaly) pue uonednip ‘ssauparedaly) 2QUBIYIUTIS [B190§ () pejal-1)em  pue  judwaSeuew wawaFeuew
Juswaeury Jasesiq Juawaeuepy Ja)sesiq [ v ] uiseq 1A uo  Sunypw  Adrjod YSLI I2)SESIP paje[al
‘IS0l uoneals Y 191 ‘wrei3olq uonear SOWOPNI|S OPRWPS @ 0] JINQLIUOD PUB SILIUNOD JUAJ] -I3)eMm I0j sarSojouyda
PRAR[Y JIEA,, 0ld uonear) | paje[ay IaeM,, d uonearn 1 2nqLy pue SIL[UNOJ JUAIRJIP M 10J SII30|ouYyd)
-00) a3 paymoury] ayy Juawadur 0y -0)) a8pamouy] ay Juawadur 0y [ :o.sM. and ”_@ sanrunuoddo Sururen asealour pue | Ul SIASESIP PIJB[RI-IEM U0 SINSS] pue a3pajmouy ures|
YOI UM pajesoqe]jod N VHOI YOI YIM PARIOGR[|00 WY VHOI [ ’ < ] Jea£ snoraaxd ayy ur pauuejd wesSoud | ssasppe jjim ey wesSoxd Sururen widy 0 Suuren Suoj-syeam
‘610Z ‘L dunf 0) G dunf wWosj ‘10T ‘1 aung 01 §7 Ae N WL uonen[EAd [[eRAQ (1) Sururen ayy Juawajdun pue 0ueyuy | -uoys e wawajdwi o) aredard pue uelg Suuren wi-uoys pue -skeqq ¢-(1)-(11)
SALNUNOO
9 wody syuapnis [ 6 10T 12010 Kouany
qwesdoad ayy ur pajjoruyg ysidug jo jooid e jo uoisiaoid se
Kouaroyaud ysiBug jo yons ‘syueorjdde 10j sjuswarnnbax
BUALO parmbal ay) j9aw 0) dn|rej ) INOQe SIANUNOD  AEPIPUBD
0} anp 215ap S JAASBW B JNOYHM SILIUNOD Kouanp ysiSug A ym KPsop edIUNWWO) @
mo paddosp ‘sisay s J2s8W 8 WOJJ SJUIPMIS § 81T 120190 [ v ] |3° Jooud & jo uoisiaaud se yons BLIAQIT “FPWURK U] ‘WeudIA
B J0J asoy) Surpnjour ‘Sypaid suresSod ayy ut pajjosuyg uonRUIWASSIA (@) ‘sjuedridde  10j  syudwRaNbax ‘nzerg  ‘ueinyg  ‘soulddimyg
I[e pauIea ygnoy Juapmis auQ (1) wewaip [ S ] | °W noqe salpunod Aepipued oy ‘ysope[Sueg  ‘ueishyed
(1) eyuey pue (1) euezue], (7) eYue] QUBIYIIFIS [B20S () | o yum A[esod aorunuwo) @ [ ‘edoN  ‘o8eqol  peprun
ug pue (1) ssuiddipygd ag (1) | 1S (1) souddijiyd auys (7) wessiyed L S ] uonesnsaaul ‘elsuny  ‘BlQIRg  BYuBT MS «weidoid Adijod SI9)SEsIp pajejal
umspyed (1) pdoN (D) euaqr (D) | (@) edon (1) wipur (1) fig (1) | PRSI WIRBS ® | opaou jo synsos oy o poseq OMqeqUIIZ ‘BIQUIO[0)) ‘BISAUOpU] JowRSeUR I JoISesi] | -31eM U swajqoud [ed0]
eipu ‘(1) ysopejSueg :saununod | [zeig ((7) ysopejdueg :sayunod (| [ :o_sw”_e& M@ SILQUNOD JBPIPUED JUIULAS( @ | ‘BIPU]  :SALUNOO  JEPIpUR) @ Jo asmo)) awadeuey | 01 suonnjos eanoerd Yim
L woxj syuapns / 6107 Jequiandeg |  woy syuapnis ¢ 1810 Joquiaidag [ ’ < ] SALUNOO JJBPIPULD ) WOIJ SIUIUNOD ABPIPURD Y} WO J12)SeSI(] PAIB[AI-IAEM ,, spadxa 10j Juawdojaap
:uressoud ayy pajojdwo) rwesSoxd ayy pajoidwio) UOHEN[BAD [[BIRAQ (T) | SIUPMIS ] INOQE :0TOT-610T e | SIdpms [ noqe 610T-810C @ ISINOD §, RSB Kiwede) z-(1-(1)
[ v ]
uoneUIWASSK] (S)
(1) uedef pue (1) wewalp [ A ]
(1) eue] 1S (€) ysopejSueg (1) uedef pue () wewalp 0UBdLTIS [BI0S  (F)
:35IN0D (Y J Y} UI 1L SJUPN)S § (1) BueT LS :810T 1290100 [ v ] SIDYIIBSAI
1RI0N suresSod ayy ut pajjosuy SouwoPNB|s oPRBPS @ [ed0] asiazadns pue uren
(1) ysopeBueg (1) ysopejSueg 3 :o_au_né u@ ued oYM s[euolssajoid
pue (1) ueisbed 610 Joquiaidag pue (1) ueisiyed 810z 2quiardag [ . < ] (JudwaZeuB JaISesi(],, 19y Judwdojaasp
:uresSoud ayy paroydwio) ‘wieidod gy paajdwo) uonen[eA? [[BRAQ (1) (120Z-6107) suaprus €-g (0207-8107) swaprus ¢-g 380 [eI0300( Lwede) [-(1)-(1)
S[2A9] [EUONEU PUE [220] JE JUSWABEUBW YSLI J)SesIp JO 2andeid pue suruue|d 9y} 0) A[PANILR ANQLIUD [[IM
oym aouadwod Supauidua pue [BoNAI0AY PIjOS YIM s1opNNsul ([O1) siaurel] -jo-Surured], pue siauonnorid pajuauio-uonnjos urely, (1)
wawdojaraq Anoede) aanoayd (1)
JuaWageuRW

ANNuURuod SSAUISNQ 0} ANQLIUOD 0}

105



S8

AU} Ul AW [BAJ UI BIRP JAYIO

PUE [[ejulel 303]]00 03 panuRuo)
SVI( Suisn sIa1sesIp pajepI-Iaem
Jo e1ep pIezey ay Jo SulAlom
pue uoneI3aul Y3 parowolq

0A30] Jo ANsaatun)

Y Aq padeuew pue pajerado
‘QVI( SuIsn SISLSIP pare[aI-Iajem
Jo eiep piezey ay) o SurArjose

pue uoneI3aul Ay pAOWOIJ

T v
ouedUSIS AYNUIIG

[V
uonedqng

[V
UOIEN[BAD [[BIDAQ

Sy

UONBULIOJUI J)SBSIP PR1I3[]0d Y Jo asn pue Fuwreys iy dowoid pue ‘( oAyoL,
Jo Anisiaatun) ay Jo SYIA £Aq passaocoad eiep S1q Juisn possasse sem sIaisesip
poop jo 10edw OIwou09-010s A ‘3 2) ssaunjasn s Sunensuowap
£q uoneWLIOJUI JASESIP JO UONDIIJ00 ALY Y} 10j pomaurl) e dopaa

ssau[njasn
s)1 Sunensuowap

Aq uonewuoyur 19)sesIp
JO UOIID2[[02 Y} 2J0WOL]

SjuaWNd0p
pue SpI00aI pate[al
-19)sesIp Jo uoneziuedio
pue uonod[o) [-(1)-(11)

SIauonnoeId 10 131U 93P MOUY
aaIsuayaidwod Y Se plIOM ) PUNOJE SISESIP parejal-1ajem Jofew Jo saouauadxa pue sp1ooal ay Aeurwassip pue az&jeue 992)10) (1)

SHOAMIBN UORBULIOJU WAL (1)

AUIUO YIomiau JUI[UO Yiomlau E_V”_Ec_EM&_D u@
uwne Yy} 0} sSa0%e ASEd Ue [UWN|E 3Y) 0 SSAVE ASLD UB [ v ]
3o o) wum|y WY VHOI 10j 28ed | 1a1j0 0) ruwin|y WVHOI 10§ 33ed ouBdGBIS [B100S  (F)
yooqaoe ay) aeuew 0) panunuo)) | Yoogqaoe] ay) afeurw 0] panunuo) [ v ]
JURAD[I JURAD[I SoUBOPRIBIS SPRIIS @ sreurwas dn-mofjoy azwedi0 o
PUE JUALIND YIOMIAU [UWN[B PUE JUILIND YJOMIAU [UWIN|E _”c oo ow_‘n:m M@ swiesSosd Suuren uo uonewojur Surpraosd saauren
ay daay 03 sajenpesd mau Suippe a daay 0y sayenpesS mau Suippe [ : < ] pue Jausju] 3y} Suisn yiomjau uwmje ay SuiuayiSuans anunuo) @ SALUNOD  SIduTe) -X2 10j JuawaSrInodud
Aq sarenpead jo 1s1j 3y parepd() Aq sayenpes3 jo 151 ayy parepdp) UOREN[EAD [[BIOAQ  (T) Is1] [uwm(e 3y epdn pue jea1) @ -Xa ut sdoysxiom pjoy | pue dn mojjog [(2)-(11)
suresdod
umren pue [euoneonpd s A VHOI pue s1oafoud jeuoneuwssjur ur Suuren Joj 391n9e1d [290] PUB 218353 WOLJ PAJB[NWNIE S[[DS pue
a3pamouy Surpiaoad AqjuawaSeueur 12)SeSIp PAI[AI-IaJEM Ul PIAJOAUT SUOHMNSUT pue spadXa [890] Jo jromiau e uayiSuans pue piing (7)
Bulp[ing A1deded o) uonNqLIu0d 3uip[ing Aseded 0} UONNGLIUOD
Jueoyrudis e apew uriSoly eoyusis e opew wesdorq
Ko1j04 JudwaSeue | 12)sesi(q Ko1104 uswaFeuepy Jaisesi(
34338y} PRIBOIPUI YOIYM ‘PAOUBADPE | U3 Jey) PAJBDIpUI YOIYM ‘PIOUBApPE
Ajpwanxa a1am sajenpesd AjPowanxa aram sajenpesd
ay jo suorssnasip pue suodar a4y | 9y Jo suoissnasip pue spodas ay
S2INSEIW [0OLUOD UOISOID WAy} 0 SUONN|OS SE [[oMm
PUE SPOOJJ PUE UOISOJD Yueq SE ‘SUONBAIISQO Y} WOLJ punoy
uaamiaq diysuoneal ayy passnosip Kayy sanssi passnosip syuedpiyed
sjuedionted ay) ‘AR nNpaq AP wARY My1yf 2y} uoje
JaMO] 243 03 JISIA p[ly A U] sa0e[d [BJ2AIS 01 JISIA PPY A U]
syuedonred Jo410 Qim sjuedronted Jago
suonnjos ajqissod passnasip pue yum suonnjos ajqissod passnasip
oM 113y} uf paoey A2y Jey) sansst pue oM Jiay) ur pasey Kay1 1ey) [ v ]
JUALIND PASSAIPPE SAABNPeIT A} | SINSSI JUALIND PISSAUPPE sajenpeld uoneUIASSI (©)
‘suonejuasard podax Kranoe o | oy ‘suoneyuasaxd podar Aranoe ay) [ S ]
uj JSIA pjoy € pue ‘sajenpesd ay) uj JISIA p[oy e pue ‘sajenpesd oy 22UBOLIUTIS [B10S ()
4q spodax Kyanoe aunpa) eroads e | Aq suodax Kyianoe ‘amyoa] [eads e [ v ]
JO palsisuoo Sururen ay [, saenpesd | jo paisisuod Suturen ayj, sdenpesd SouBogBis SPRWHS ©® NETH
92139p sJa)sew 10§ Ajurews R13ap s Ja)seW 10] Ajurews ( =o_«uum_3=n_ ”_@ pue saenperd wesdoid
‘eyue] LS ‘0quIojo)) Ul pajonpuod ‘ledoN ‘npuewIpEY Ul PAJONPUOD [ : w ] Anunoo saenpesd Anunod  sarenpesd s Ja)sew INYVHDI 10}
sem Sururer], dn-mofjoq . sem Sumurer], dn-mofjo g ay L, uonen[eAd [eRAQ (D) | B W feuiwes dn-mojjoj & PIoH | & ul reuiwas dn-mofjoj © PIOH sreurwas dn-mojoy ploH
[ - ]
UORRUIWASSK]  (S)
[ - ]
aouedyuSIS 1908 () ofjoL jo Asiemun
[ - ] (I SIUBPN)S [BUOHBUIIUL

106




98

SULIOJI®|d YSNOJU) UOHBULIOJUT J2ISSIP

3Y) Ul SANIANIE ULOPL|] 3y} Ul SANIANIE WIOh[d ! __o_aw__ea m@ onupuo) sidsesiq pue Joiep\ uo [ Sursn pue Fuweys Fumdopoo wr
Y} JO UOLIIAIIP AINNF A} PASSNOSIP | S} JO UOHIIP AININ AY) PISSNOSIP [ v ] | StuoReid Surznedio ul e1souopu] 8 | ‘B{uE] LS pue seumsA ‘saurddiing 141
pue s3unaow uuopie[d [d41 PIPH pue s3uneawr uiopeld 141 PIPH uoneNn[EA? [[eRAQ () | Y0NS S9HIUN0O ueisy Joyio uModdng | o se yons  sampunoo  uoddng | Aq paf suoya [eoo] Hoddng
dv-0Su
dHI-OOSANN PUE YoM IomM

PHOM WOYYO0IS ‘S1dsesi(] pue
JJBA\ UO UOISSaS dnewWYy |, [e1oedg

dV-OS¥ dHI-ODSANN
puE ‘WO ] JABA BISY AV

NI e SINIARDE ] pajussald P 131BA PHOA WIOYO0IS
anJoprIq 1€ SONIANOR [] PAIUasald
Karjod 19AYV Pue ‘6107d9M suoneziuedio
‘OHDOVY UAJUOD JATBA | JAYI0 YIIM UOHEIOGR[|0O Ul SSOHD
JeuoneuUT ODSANN ‘SAVIID PUE [IOUN0)) [eUAWUAOTINU] [ v ]
a3y} 18 SuoneZIUeIO 1310 IM dHIF0JSANN Jo sunaaw uoneUIWASSI] (§)
uoneloqe[[od ur sdoysyrom pleH yum Suiproutod sdoysyiom ploH [ v ]
asqam s 1] Sunepdn A1sqam s, 141 Sunepdn 22UBOLIUTIS [B10S () SOUIIJUOD [BUOIBUIIUL JO[BUW PUR [IOUNOD [BIUSWILIAAOSIUL
PUB SHVI Pue IWADI ‘ONM PUB SHVI Pue WADI ‘O M L v ] dHI-OOSINN s yans sanfuniioddo [euoneuIaIul SNOUEA 1B SANIANOE
‘0DSANN Se yons suoneziuedio ‘0ODSANN St Yyans suonezuedio Sousogis ogRBRS @) sy Junuasaxd £q 4] Jo 2ouasaxd ay) asiel 0) SLOPS ANUNUOD) 9] (T Ul [T
J2QUIAW [T UM SIOUAIJUOIR) JaQUIU ] YIIM S0UIJUOIA) ( - o_SM_a nd w@ Aq pardope “Judwiaie)§ eueyer ) ur pasodoxd ST yOIYM ‘SI2ISESI(] PUR JAJBA\ .
[eatponad Suipjoy Aq 1eLIeIRI0S eaponrad Suipjoy £q 1eLIRIDIAS [ v ] uo wojIed € JO Juatdo[aAap ay) Ul SALNUNOD ISISSY suoneziuesIo Jaquia . SUONEZIUEIIO JUBAJ[AI )IM
L1 Y3 se SIJ1AIS papIAOI 141 343 S€ Sa0IAJaS paplAcld uonen|eas [[eRA0 (D ) YA UONEBIOGR0D UT JBLIEI21D3S [ ] Y} s€ sani[iqisuodsal oy o Aure) | 1T 34 S8 SIBNp s [IYIng uoneioqe[[o) [-(7)-(1)
141 58 4ons YIomiau [BRUIN[JUT IPIMPIOM & SUUTRUIRW pue
Surpjnq pue JuswaFeuewl Ysu J2)sesip paiejai-ajem 1oy A3ojouyda) pue a3pajmoun] SuBUNUASSIP Aq UOHONPAI YSUI JAISESIP Weansule|y (7)
elsouopu]
ur 102foud uelsyed ODSANN
3y uo doysyiom [euly a1 ploH uelsiyed pue ejue] us
uuope[d [4] | ‘TeuwmeApy ur su0R JejIwis pajels
ue Jo juauysijqesa ayy Sunioddns uwopeld ] U. Jo JuauysijqeIsa
SEARIVHOI 2Jaym ‘Bisauopu] ay) Sunoddns st ANVHOI
pue ouiddijiyg o uf sued | asoym ‘duiddijiyd 241 10§ SVIQ U0
uoneydepe dojaaap 0) SUONBIUALIO |  BIBp JAISESIP PAIBRI-INEM JATYIIL
a3ueyp dewn)d pajudwajdury pue ei3aul 0} S0P peN [ v ]
suonezuedio upedronted suonezuedio Suredoiyed uonRUASSIq (©)
Jayno yum dryssoupred e ysijqelss Joyno yum diysseuyped e ysiqeisa [ v ]
0] PAALIS PUB ‘SIISESIP pajejal 01 POALIIS PUB ‘SIISBSIP pajejal 20UBOYITIS [B100S  (F)
-12)eM UO UOHBULIOJUI PRIII[[0I PUB | -I2JeM UO UONBULIOJUT P[00 pue [ A4 ] SI2)SESI(] PUR JAJBA\ UO ULIORIR[ []] Ue ySnosp £nunoo yoea jo saiouade
spuan [eqo[3 pedyoen ‘suoneziuedio | spuan [eqol3 payoen ‘suonezuedio SousoppuSis SPRERS @ Juawafeuew ISESIP PAL]AU-IANEM Y IM UONBIOQR[[00 ) uaiSuang uonBULIOJUT
[BeUONBUIdUT JAYIO pUe SITRYD) [BUONBUIDIUT JAYO PUB SITRYD) ! o o_aM_ ang u@ sannua 1oyio pue ‘(1afoid Sy St pue) 0ANOL JO AISIDAIUN Y “TIANN 19)SESIP JajeMm 109[|09 pue
pue s1Ua) ODSANN Aq PIY pue s101ua) OOSHANN 4q Py [ v ] pue J1eyD ODSHNI S8 Yons suoneziuedio [euoneusau] ‘siajuad OOSHENN SUONEZIUESIO IO (PIM SUOIEZIUEZIO IO (PIM
sSunaow ui pajedionsed Ljaanoy s3unsaw ur pazediorued KpAnoy uoReN[eAd [[BRAQ (T) )M UOIIBULIOJUT J2)SESIP J]qel 21 SUnO3[|09 J0J UOHEBIOGR[[0d Y} AJ0WOL] |  UOHBIOGR[[0I Y} dJOW Ol uoneroge|jo) z-(1)-(ur)

BISOUOPU] pue JewueX |\ ‘Ul ui
pue pafoxd eoLyy 19 ODSANN
Y} Ul SHOJD Jefiwis poLEIS
juawafeuewr

POO[J 10§ BIBP YONs JO uonezijun
Jayuny 2y} Joj skem paipnis

pue eyue 1§ pue sautddijiyg

BYUe] US Ul DAL NjEY A pue
aurddifiyg ay ur sAL uekede)
pue eduedured ay ur juswadeuew
POO[J Joj Iy azIhn pue Ut} [gal
Ul BJEp JOYJO PUB [[BJUIEI 193]|0D O}
YIomauely e paysiqesd ‘Ajjeroadsyg

[ A4
UORUNASSIC]

[ v
JourdYUTIS [B100S

@-e-

107



L8

12-91
19quIR0x(] U0 Y(d Ov ‘QUBHUIA
ul as1n0o ururen) [euoneU Y} 0)
ueder jo Ladxa/12INOd] VIV Y} s
pue ‘L 7-¢z7 Joquiydag uo ‘erjoduop
‘reeequee|) Ul 3930014 0£0/L/SY Y
A jo Sunaow Judwssasse ssarFoid
[euy ay) 0) ueder jo aanejuasardar
e se sienadg yoseasay B Juag

TT-81 Yoy uo ‘uedef ‘eqnynsy,
ur DI Y 2y pue ‘/-¢ aquiaidag
uo ‘e1jo3uUo ‘IejeRqQUER|N Ul ISMO0D
Suuren  [euoneu  ‘0[-9 isn3ny
uo ‘eisauopu] ‘euexer ul (OLY)
o) Sururel], [euoiBay pig A1
01 ueder jo uadxa/RIMOR] VHV] A1
se pue ‘g7-L | Jaquiaidag uo ‘eury)
Buifiog ur doysyion [edruyod],
ap o1 ueder jo oanejuasaidax
B se Jsienadg yomasay e Juag

[ \4
UORUIWIASSIC]

[ A4
OUBDYUTIS [RI00S

[ A4
20UBdYIUFLS OPNUIIY

[ A4
uoned1qng

[ A4
UONEN[BAD [[BIIAD

e-e-0—"e-"0e

BUIYO Ul 10T

‘1Z-L1 Jaquiaydag ut pray 2q 03 sanbruysa) adojost Sursn juswadeuew
d]qeureisns 1oj sorweudp sajempunos3 uo doysyiop [edIUYRL

BIsauopuy 810z ‘01-9 IsnSny

TUeNe[ Ul pRY 3q 01 VA/VAVI 24} JO 381n0) SUURL], [PUOISRY pE -
1292[01d O€0/L/SVY AU Ul PANPaYIS 1€ SANIAROR
VOW/VAVI Suimofioy oy ‘uonedionsed oy isenbar yjOW uodn paseg

SAWN[OA pue 288 ‘WISIUBYIW

afreyodas ‘2ainosar 1aempunosd Jo suonsanb Suuamsue £q saLnunod
Jaquiw O Y1 Jo seare Apnys o1j1oads Joj ao1ape wadxa Fuipiaoig
sanbuyo3) [eanuayd pue resr3ojoaosp Ay

9idojost  jo uonedaur  Suisn

JudwSsasse  dAIsuayardwod

JO SISBQ AU} UO SIDINO0SAI JAJEMPUNOIT JO Judwaeurw djqeureIsns ay)
10} SAUNOD Jaquidw vy Ay woyy sjuedionred 0y Sumuren Suian
sJuauOd WO I3)BM 0BJINS PUB JJBJINSQNS UI JPAD I9)BM
azudpereyd o) ueder ur sanbuyaa) adojost jo uonedsrjdde Junoworg -
:ueder Jo saAneIuasaday/siojeulpIoo)) 199(01] [BUOIEN Se
uoI3ay oyloed-eBIsY ay) ul 1afold OE0/L/SYY VOW VAV 24} 01 uonnqLuuo)

sanbruyoay, ordojosy
Jo uonezimnn ysnoxp

Juawaleurpy 2JqeuERISNg
10} SI2IN0SIY JIJEMPUNOID)

dao( Suissassy,,
uo

102(01d 0€0/L/SVE (VOU)

wawaady aanesadoo)
[euoi13ay/(VAVI)
Kouady A3sug o1wo)y
JeuoneUIU] Y} pue

(VAOW) siregy usiaiog

Jo Ansuipy asaueder

slaquRW HOM

Y YIIM uoISAI D], Y} Ul SIAISESIP
parejas-uooyd£y uo suoissnosip
Suizijeury ur djo1 Juipea| e pakerd
pue Ireyds HOM 41 se SMI Wiyl
pue HOM Y8 oy ul pajedionieq
SAMIAIRE [ ] ay) paure[dxa pue
saurddijiyg oy ur 610z Areniqag
ul ppy Sunddw uwuopeld Al
Y 0} slaquiaW HOM Y3 pajaut
‘doV mau 2y Supels 01 Joug

Slquiatl HOM a4 qirm

uoiBaI DL, A Ul SIASESIP pare[al
-uooyd £1 uo suorssnasip Suzijeury
up 2joa Suipea) e paked pue

AreY> HOM 243 Se UOISSag IS[ S )
puB SMI WET Y3 ul pajedpnred
LI'TN

1M uoneIoqefjoo ut 8107 12q0100

SIaquIaW
HOM 94 Wim uoneioqeqjoo
ur uoldar oy uwr afewmp
paejaI-uooydA) uo suoissnasip

SIQUIdW
HOM 941 ylm UOneBIOQe[[0d
ur uodar D ay ur aFeurp
pje[aI-uooyd£) uo suoISSNOSIp
ped] pue Ireyd HOM se Sunodw
Aruard 151¢ oy pue Supedw

« I 24 Jopun s1ajsesi(] pue up oAyoy, ul ppy Sunaaw HOM [ s ] | Pedtpue reuo HoM se Sunsaw peresdaul gy 2 ul aedoned o
JOURIISAY JANBA JO WIOREId,, JOV WL su Suiziuedio ur pouoddng voneunuassiq (@) | Areudld puzg Ay pue Junsaw ueder
M3U B pajIe)s pue  SanIunuuod « SN uUNWWod [ S 1 | peBaur qpp oy Funsow ul panpayds ‘Junaaw HO M
[890] JO dUDI[ISAI JaIsESIp [B00] JO AOUDI[ISAI JAISESIP 2ouBOGIUSIS [B1008 () | HOM-OL WS oY1 ul aedioney o [ -OLWL 9y Suiziweiio woddng @
SEAIDUI 0] UONBULIOJUL YSH POO[J [ ASBAIOU] O UONBULIOJUT YSH POO]y L v ] (HOM) ABojospAH (HOM)
Useld, JOV S.HOM Padwo) YOI, dOV S.HOM potoworg | PURHNBISURILS © Jo dnoup Suryiop DL ABojoapAH Jo dnoin Suppiom
Supseaaioy pooy pue sidlsesip SunseIRIC) PO} pue SIASESIP [ =o_su_n£ m@ g Aq paj 39foud  pouatisay DL 3y Aq paj 3afoud poudtisay
pRie2i-Id)eM SUOISSNISIP P3| pue PRIe[aI-13)eM UO SUOISSNISIP _” ) m ”_ 83077 Janag Joj uoneuuojuy [e207T Jayiag Joj uoneunojuy AU.C PO coo——n_h.ﬁ
urede Jreqd HOA\ 41 se pajutoddy P3| pue HOM-O.L 241 PIIRYD uonen[eAd [[eRAQ () | SR POOI Yseld, Y1 owold @ [ SR POOL YS[d,, A dowold @ ur ajox Surpea] € Ae|d
eIsouopuy ul
Sunsow wuope(d 141151 24 PPH TewueAp pue eyue|
wuopeld [A] | 1S ‘ssuiddijiyd aus ur suoneziuesio
Y} JO YIOMAUIRL] 3} JOpUN SUONIY JUSUILIAAOS JUBAJRI YIIM
w3xer, o Sunowoud uy eyue | uonEIOGe][0d U JuRwaFEURW pooyy [ v 1
1§ pue sewue A ‘sourddijyg o [ aacudun o1 sang uonensuowaqy __m_a___sma_o u@
J10j poddns snonuijuod Suipiaoig puE SUOIOY 12T, paynuap| SOUBOLIFIS (81905 () . o s suiseq ._“>_._
eyue] Byue ] [ v ] PHOM 3y} JO SUOIZAI J2Y10 | [apow ul suondy P3ue], Sunuawajdui
ug pue rewue A ‘saurddijiyg ug pue sewuely ‘ssuiddiyg | soueoyruSis oynuang ® | @ semAmde [41 puedxa 0} SUOIJR | ul WAY) ISISSY SIASESI(] PUB JAIBA\ UO

108



88

070T Arenuef 0y

810T Arenuef wouy 98 [ Jo asearout
ue Yim “000°S 1940 payoeal sey
SIDQLIDSQNS JO Jaquunu ay) I nsax

® SB 1SI2)J9[SMAU YY) RUTWASSIP

ampsur 3y apisio djdoad woiy
suonnquuod Sunaafjos 4q soidoy
SMaU PILJISIDAIP PUE SIUUOD

0] SLO0JJ2 JAIIE ‘SNONUNUOD PRI Jo ajqe ayy Suippe Aq ajone
way) Ppm diysuonepps | yoes o) AI[Iqissadoe ayy pasoduiy
SNONUIUOD € UTRIUTRW pue SJUAJUOD [ S ]
USIqeIS PUE SIUUOO Y AJISIOAID Ay dA0Jdw Jayung 0) way) uonBUIUASSK] (G)
pue yoLua o) swesdard euoneonpe Pasn pue J2)19[SMAU © UT S)NSax [ S ]
INMVHDI Jo sajenpesd wouy ) paysijgnd pue s1an|smau QouedluIs [8100S  (F)
SUONINQLIJUOD 3} IPN[IUI 0} paue)g | dY) U0 ASAINS SUI[UO A PAINPUO)) [ v ]
Aj1arrenb Apauenb SomeoppSis SgRBPS €
siopasmau umysiqnd Aq Kanoe stanafsmau umysiqnd Aq Lianoe [ . o_«aM_ and M@
SJANVHDI 1N0Qe UONeuwLIOut SJANVHDI INOqE UONBUWLIOJUT [ ’ m ] JOrqPadJ JIAY) UO PAseq ‘Spaaul SIAQLIISGNS A} 1AW O] SJUAU0D Ay daoxduwy Jana[smau
Jo a3uei apim B palaAlpQ Jo a8uel apim B pamAlfeq uonen[eAd [[2RA0 () (12q0100 pue Ang ‘Judy ‘Arenuer) Jeak € sawp oy JaNA[SMaU Y YsIiqnd IWAVHOI 24! ystiqnd
SanIAnSe pAl-IWAVHOI
a|qissod se uoos se way) o} noge are £y uaym Kjreoadsa
pordar pue SIOMIIA ) J0J UONRS ‘a]qissod se uoos se SA[ONIE pue [ v ]
Juauruod/Annbur ue pajear) | uoneuLIOjul PI)RPRI-IUAAS parepdn uoneUIASSK] (©)
SANIANOE PA-INY VHOI sonou [ S ]
noqe are Lay) uaym Ajjeroadss JUIAD pue SIaNSmau Surpnjout QouedIUBIS [B190S  (F)
‘2jqissod e U0OS SB SI[OIIE PUB | UOITBULIOJUI JS)B] JAYIO O} UONIPPE [ v ]
UONBULIOJUI P3JR[I-JUdAd pajepd ) Ul SANIANOR JAYIO0 PUR YIIBISAI ousogSIs oPRUIRS @)
SIONOU JUIAD pUB Jondino ysare] 3y Sunsod 1oy ( :o_sw”_e& ”_@
SI9NA[SMAU SUIPN[OUT UONBWIOJUI | UONIAS MAN SIBYA\ Y PRIBAID pue [ ’ < ] JOBQPAa) SIOMIIA A} UO Paseq SIUNU0d ayy Suraoidur anunuo) AIsqIM
15218] 241 1M disqam ayy parepd(y [BM3URI AISGIM [[) B pajonpuo) uonen|ea? [[eRAQ (1) UOIJBULIOJUT PUB SMAU 1S31B[ Y3 1S0d WY VHOI 2y ureuiey | suonejaroliqng ¢-(7)-(11)
Jana[SMaN NI VHOI
ui sazenpesd £q pamqLyuoo
SI[ORIE Supnjoul panel§
uumpe luwmnje [ S ]
A pue WY VHOI Uomiaq se [[Pm | oy pue JARVHDI Uaamiaq se [[am UOHRUNASSK] (S)
se ‘Tuwne ay) Suowe uondBIAUL se ‘luwn e ay) Suouwre uonIvIAUI [ v ]
Ay} pajell|ioe] pue [une A paelljioe) pue fuwnje ouBdIUBIS [B100S  (7)
WA VHDI Y10miau 01 SNS pas() WIVHOI Yiomdu 01 SNS Pas() L v J
sdun ssausnq sdu) ssouisnq SouGopuSis SPRERS @
SBASIAA0 UO JUIM SINJOIRISAI SBOSIAA0 UO JUIM SINYIILISAI [ - o_aw“_ and m@ Suryiomyou
M VHDI Uy 31 pasn pue M VHDI UayMm 31 pasn pue [ v ] | suesw g0 pue snjsmou Surpuas £q ruwinge Yim yonoj asopourdedy e uwnje Aq paoueyud
181 luwn e WY VHOI oy palepd) | 1s1] luwnje \RIVHOI 241 parepdn) uonen[eA? [[BRAQ (1) 1s1] uumpe oy Supepdn snupuo) @ | yomau juwnfe ue pimg | s1ye ARwukg 7-(7)-(1)

6107129000
o eIOSUOIN Ul Pjay 3q 03 193f01d 0£0/L/S VY VOU/VAVI 24 JO Sunaaw [eury

109



(£T202-7'0202) 0202 A4

ueld 100N\ WHVHOI

110



I

Iom Aressadauun
dreuiwd pue AoeInddoe uonoIpaid ay) droidw pue S[PPOW [YY TUISn JIALI J[IS WNIpIW
pue [[ews Jo swa)sAs uonoipald [9A9] 195em 0) poylew uoneziwndo rowered ay) Suikdde £g

oY) Surpeaddn £q [opow
uonarpaid uonepunui pooyy
Ay} Jo Adeandoe ay) daoxduw]

dw)-[BaI JJLINDIEL
210w 10J $3130[0UYI)
o yoreasay “[-(q)-(1)

"S[opow dI[NBIPAY JUIWIPAS puL $II[[d)eS Buisn Aq SpIezey Id)SesIp 13jem d)en[eAd 01 pado[aAap 3q [[Im AF0[0Uydd) Y "WISAS

pue 3ururem poofy AjIed ue ysijqelsd 0} pasn A[[enjudAd pue ‘Aydeidodo) pue dewi[d ‘Aijiqe[ieAL lep JO SUONIPUOD JUIJJIP YIIM SBISIOAO pue ueder

ul 30q surseq JOALI 03 Ajjiqedrjdde 10y paisal aq [[Im poyiawr pado[aAap ay ], ‘[[ejurel 0} JoLid SaTIeYISIP WP PUB BAIE IPIM B Ul UOIJBNIBAD J0J AIBSSaddu
awim) ped[ JO SN0y ()] JIAO 2INSUD 0) UOHRPUNUI PUB JJOUNI ‘[[RJUTRl JO UoNIIpaxd dwi)-[eal d)eINdde dI0W J0J pado[aAdp aq [[IM POYyIoW € ‘S130[0uyd3)
PadsuBApE 383} BUIS() "PAAIYOR 3 [[IM Y Pu SV.I] JO Judwdsoidwr 1ayuny pue (YA ) [opowr dudydsowe [euoi3al e Jo uonedijdde paoueApe IO\

aw Jo poudd I9LOYS B Ul UONBULIOJUI 9)BINdde 3ulpiaoid Jo ajqeded Juruiem A[1ea 10J waisks woddng (q

S|

‘sourddiqiyd ay3 ‘pue[s| orUBPUIA ‘OBAB(] Ul PAJO[[0d
ejep dFewep pooyy Ayl Fuisn judawssasse joedwl d1wouodd [V Y1 Jo Anjiqedrdde ayy 191

"S[AJ] [BQO[3 pue [eUOTIRU
18 Joedw yons Junewnss
Aq poyow 9[qeorjdde
A[12qO[3 © 159) ‘s1a)sesIp
pooyj jo wedur d1wou0d
-01008 Y} FuIssasse

J10J spoyjow ajduus
padojaasp ay) Fuowry

"S10T Ut [lejutel [erjuaLio}
nyoyo] ojuey Ayl Aq papoor) ‘A1) 0Sof Ul PAI[[0d BIep JIWou0dd pue yidap uonepunur Ay}
uo paseq ‘[gQV Aq padojoaap poyiow ajdwis e Jursn juowssasse Jpedwr SIWOUOID dNUIIUO))

SI19)sesIp
pooyj jo 1eduwr do1wou0dd

-0100S dY) uISSasse 10J
poylow ajdwis ® dojaAd(g

SI9)sesIp

poo[J Jo joedwr d1WOU0d
-0100S 9} FuIssasse

10y spoypow ajdwrs

Uuo oreasay “[-(e)-(1)

aseqejep Jajsesip ay) £q AjpAneuenb passasse aq [[1m uondNPaL 1)sesIp Jo pedwn Ay ], SA[[A)LS WOIJ BIep dWI) [BAI-1BdU PUe BIEP [8qQO[3 SuIsn aseqejep
© Surpqing Jo ssadoxd ayy ur pasn aq 0) pasodoid os[e aq [[ImM POYIdW UOTIOALIOD BIep V '(SVI(]) WAISAS SISA[euy pue uoneIi3auy eje( e 3uisn sisA[eue
vjep 0} pea A[[enuaad pinoys siy ‘suonesijdde eonoeid 1oy ypim juswdo[aAap aseqeiep dIseq pue uondd[[od ejep 1d)sesip 1oy pasodoad aq [[m SPoyIRIA

"SBAsIA0 pue uede[ Ul Y)0q SEAIe [9POW UT SN §)1 JUIpN[oul

UOjBWLIOJUT JI)SESIP BuISn pue FULIO)S ‘FuLIOJIUOW A[JUBISUOD 10J AZO[ouyd] ()

[OJe3sal dA1eAOUU] (1)

0T0TAH ut
SN Padadxd pue SIPIANIY

JudRuo)

A1039)18)

111



"s}nsaI AoAIS p[oLy pue sjudwrodxd
[opow o1 NeIpAY JUSWIPAS UO Paseq SISA[UR POO[J PUB POOMIJLIP JUIWIPAS JO S)NSAT Y} AJLIOA

“Junodde OJul U Woudyd
dI[NRIPAY JUIWIPIS SaYe)
1ey) poylow Surddew ysu
a3ewep pooyj e dojaad(g

‘JUAWIPAs dulj JO pasodwod paqaALL & 0] d[qedrjdde
Aydeigodo) [auueyd JoALI Ul dFURYD Ay} SunjewIlsa 10§ poyaw & do[aAdp ‘uonenojed [eauwnu
ojur 31 3uronponur A A109Y) Mo[J A31suap 3uisn Jodsuer) JUIWIPAS JOJ POYIdW UOTBN[BAD MU
© [SI[qRISd JUaWIPas dulj JO pasodwiod SJuWIpas PAGIdALL JO JOTARY(Q Y] 2JBN[BAD 0} JOPIO U]

d3ueyd Aydeisodoy
[QUUBYD IALL JO poyIoW
uonewnsa ue dojaAap pue
uwodsuer) JuaWIPas d)ewnsg

sprezey

J9)sesIp 19jem Jo 1oedu

o) Surssasse 10J sjopowr
d1neIpAY JUIWIPIS pue
S9)1[[91BS FuIsn SaIojouydd)
Jouawdoaaa( z-(q)-(1)

“uoNNQLISIP JIdY) Yim uonorpard
Q[qUIASU Y} WoIy paureiqo synsar uonadrpaid ay) Jursn sapna uonerado wep AN Apmg

‘Ajurelrdoun

uonorpald yim sayoeoadde
Junsesaloy [[ejurel
ardnnw Suisn 3urnsedaloy
uonepunul poo[y awr}

-Tea1 105 poypaw e dojaas(g

*S[opOoW [BI130]010)aW JO UOIIN[OSAI Y} FuIseatour Aq

uonarpald Jo Adeandoe Ay} dAoxdwr 0} POYIAW B PAUIWEXd ‘Ulel [BIJUALI0) PIZI[BIO] SUIpIe3ay
'suooyd£) se yons euawouayd Joyjeam juepodwr pue ajeds-a31e[ ul

Buiziperoads ‘dwmn pea| Fuo| A[2ANR[I B Y)IM FUI)SBIAI0) TRl AARIY JO AJRINOJR ) d)BN[BAT]

“19)[1J UBW[RY] dA[qUIdsu Y}
pue sIepel A pueq-)) pue
-X 3ursn uonoipaid [[ejurer

AA®AY JOJ [opowW JHM
Ay Jo Aoeanode ay) daoxduy

‘deINSD
Jo KoeInodoe ay) 21nd3s 0) painbar a3ne3 urelr punoi3d ay) Jo AJISuUdp JY) dUIWEXF PauUILIqo
9q jouued BjRp aFneT UlRl puNoI3I dWI-[BAI Ased Ul JRNSD JO AJ0[0utdpd) uondaLod Apns

"POYIaW UOI}DALI0D BIeP
oy1vads-uiseq e dojaasp
pue ejep [[ejuIRI I[[d)eS

Jo Aupiqeorjdde ayy Ayed

‘poyjow
uoneziwndo o wered
dnewoine ue Jurdnponul
pue poyjow Funjor) pooyj

Aiigereae ejep

R gnsul Junuawajdwos
Aq uonepunur

pue jjouna jo uonoipaid

12




€

JQ)SBSIP UO SJUAWSIAUI JO 1991J9 Y] deN[BAd A[[BO1ISI[OY PUB SYSLI JAISLSIP [BI0] dZIUF093I K[ISed seastaro pue uede ur sioxew Ador1jod djay 03 pasodoid
aq [[IM S21pU] *, UONRI0ISAI Apaads J0J d0UI[I1SAL,, pue  dTewep [eje] Jsurede yi3uans,, aen[eAd 0) pado[aAap 3q [[IM POYIdW JUIWSSISSE YSLI 1)SLSIP Y

uonoNpal st
JQ)SESIP UT SJUISIAUL JO 1031J2 aY) Funen[eAd 10j pue sure[d poo[J Ul SI2)SesIp paje[al Jajem JO SanIunwwod [ed0] uo joeduwr ay) Suissasse 10J A30[0uydd] (p)
(uwreagoad
LXaW) (N0DNOL)
‘uIseq 9y} Ul SN puUB| pue SUONB[NI[BD pIezey JO S)[NSal Y} U0 paseq Ysu ‘saunseaw uoneydepe uo | S[PPOA dewI)) SuoueApe
A} SSasse pue ‘s)yInoJp pue SPOO[J S Yons plezey aInnj ay) Jo UONEB[NI[I JSLIAI0J JONPUO)) [ uoneULIOjUT 3)BIIO PUR BISY 10} WeI30old Yoreasay
TIY-99 A Suisn aminy pue juasaxd ayy ur yjoq euawoudyd 9[040 19)em arning aje[nofe)) | ul JSLI IISeSIP J9jem SSIssy pajerdaug ‘z-(9)-(1)
"SUONIPUOd
QeI JUIIJIP YIIM
SBASIA0 pue uede ur SI9AL
‘paroxduwr 9q [[IM SBATR UONIBATI[ND JLI 0] S[opow [BdI30[0IpAY JO A1[1qelins 0} S[9pOW pue SWISAS
Y} ‘(suone[ay IYIed -291y I10J [9POJA uone[nWIS) MIANIS PUe RIY-GAM Sutuiquioo £g | jo Anjiqestjdde sy saoxduy
“WYILIOB[R UOIIBAIISQO suonipuod jesrydersodoy
QABMOIOIW Y} 0} IA)IWOIPRI JABMOIIIW AQ UOTIBAIISQO 2INJSIOW [10S JO SINSAI Y} 19[JoY pue [RINJRU JUSIJJIP Jopun
‘uonjerado uo paseq ‘[1zerg ‘erea)) Jo ajels Ay} "BIep A)I[[AILS U0 paseq JUdWAZeUR W SAINOSAI
01 pardde SYAATD Aq waisAs 3urjseddlo) pue 3uriojiuow y3noJp ay) saoxdwi pue ajenjeAq | Juduod anjsiow [10S Apnis I9jem pajeI3ajul 10§
JuowdFeuewr | oddns ue)-3uof apraoad
*$]|NSAI UOIIBN[BAD Y} UO Paseq Wwa)sAs ay) daoxduwr $20IN0SAI JdJeM pajeIZajul 0} WRISAS uone[nwIs
pue saruedwod Jomod 91032 ay) YPIm Apurol syuswadxd uorenSUOWAP S-U0 den[eAr I0J sa13ojouyoa) aaoxdwy | e jo yuawdoaad *1-(9)-(1)

"BJep JIOYJ0 pue [B2130]093 ‘[edrydessodo)

parelop A[y3ry Jo indur ‘sar0gajed djewl|d Jo a3uel apim e 03 uonedijdde K3ojouyod) UOIIBAIISQO )I[[AJBS UO PIseq STUIIS JUIIUOD AINISIOW [10S ‘SBUIas
puBWAp Jdjem ‘asn Jdjem pue [013u0d pooj urerdajur uonerddo wrep [ea1uydd) A[ysiy woddns 03 suorouny Jo A1dLBA € 190 [[IM AF0[0Uydd) SIY ], "SLISIIAO
pue ueder ur yjoq juawdFeURW SN0 JdJem Jo Furuue(d [ewndo woddns 03 padojaAdp 2q [[1m AB010UYdd) UOBINWIS ddUR[R] J9JBM ULId)-BUO| Y

UOTJBULIOJUT JUIDLJNSUI (1M JUIWITRURW S0IN0SAI 1djem denidordde 10y A5ojouydad) Suruueld pue Judwssassy (9)

*SIQALI SNOUTRIUNOW UT YSLI
‘uone[nuwIs earwnu £q dew eare uonepunul pooyj B 2Jeald uonepunur pooyj Suiddew
PUB SIDALI UTRJUNOW UT JUSWIPIS dUl} SUIPN[OUT MO[JUT JUSWIPIS d)BN[BAD 0) poypaw & 3sodoig Joj poyowr & dojaaag

113




Iy Ay}
ur uondIpaxd dwm-[eal dAJIYIL 0] A[BIS AJUNWILIOD ) B SIASLSIP pAje[dl-1djem Jo Ajiqissod
JY) SSISSE 0] Pasn WAISAS AIDAIPP UONBWLIONUI S[D-GIAN Y} Jo JudwdAoidwr ayy Apmig

i) [eal ul Ajrunwiwod Aq
JI9)SeSIp paje[dI-IdjeMm € JO
Anpiqissod ay) unsedsalroy

J10J poyjow & asodoig

‘poyaw SIy) JO [enuew 3y} asiAdl pue yndino [dpow-y 3uisn [00) Funeard dew-y s
onewolne ay) daoxdwr puy ‘saurddijiyg ay) ‘ddouraord ueoeing jo ndwnje)) pue ‘aInjodjald
dJeM] JO UMO] Twnziem] ‘@Injodjald eeSIN Jo umo] e3y 0} pardde poylowr ay) MIIARY

‘saa)sesip 03 Jouid (sjods

101 13)SBSIP) SIdISBSIP 0)
J[qeIdUNA SeaTe BulkJIuapl
10} poylow & asodoig

uo e ULIOJUL 19)SESIp
JI91eM JUIIOIIINSUT [PIM
SBAIR Ul SLI0Y Judwadeue
JI9)sesIp [eo0[ 1oddns 0}
wISAS AIDAI[Op uonewIojul
YSLI I9)SeSIp Jajem

B UO oIeasay [-(9)-(1)

‘pasodoad 9q [[1m S[00) pue WIISAS B YoNS JO SN dAIIIIYJA Y "SIOISLSIP JUSWIPAS pue POO[J )e3NIW IO JUdAId 0) SJUIPISAI [BIO] pPuUE SIojeNSIUIWPE AqQ

110139 JudwoFeuew Jaisesip 1roddns 01 padojaaap aq [[1m ‘sa[qe) durjaw) asuodsal I2)SeSIP Se Yons $|00) UOIIEIIUNWIIOD SB [[dM SE ‘WI)SAS UOIBULIOJUT UY

o3ewep I9)SESIP 90NPAI 0} UONBUWLIOJUT YSLI JAJSESIP PAJR[I JJEM JO aSN JATIYJD Ay} IO A30[0Uyd] ()

"2A0Qe paure[dxd
JUDWISSISSE YSLI AY) UO PAseq ‘SaNIUNWWOD [BIO] JUI[ISaI p[ing 03 sayoeoidde jo is1] e asodoiy

'$21pul YsLI padojasap
9y} Suisn Aq SBISIIA0

pue uede[ ur saprunuwwod
JUQI[ISa Jd)SesIp Juip[ing
J10j poyrow e asodord

‘189K [e0s1) snotAdld ayy ur 9Inyodjald
QJeM] ‘UMO] TWNZIEM] Ul PJONpuod AdAINS dareuuonsanb ay) Jo synsal ay) uo paseq ‘12)sesip
B Jd)e paureisns aq [[ns ued jonpod [euoidalr ssoi3 pue uonendod Jo [9A9] Io)sesip-aid e
Yor1ym Je d3ewWep JO [9Ad] aY) Aen[eAd 0) pado[aAap JojedIpul Y} FuIsn JUIWSSISSE YSLI JONPUo))

SIUQUWIISIAUI PUB SAINSBIW
uonuadxd 1a3sesip jo

193]J9 UOTIONPAI YSLI IAISESIP
Ay d3eN[BAd A[[BO1ISI[OY

01 sa91put ysu1 dsodorg

‘810C
Ay ur [[eyurer AAeay ay) Aq pajoajje ‘sainjodjard ewIysoIrH pue eweAey() Ul Sassaulsng ay)
JO 20UI[ISAI AY) UO S NSl AdAIns dareuuonsanb FuizAjeue £q vare apim e $S0I0R AJUALINOUOD
INOJ0 SPOO[J YOIYM Ul SIsed Id)sesip 0} Jenonaed sySLI 9y} dJen[eAd 0} poyjow e Apms

YSLI 19)SesIp

Jo uonen[eAd pajadejnnw
I0J poylaW padueApe pue

djeIndoe A3y e asodoig

JUSWISSISSL
Ay} UO paseq poylaw
Burp[ing Ayrunwwod

JUDI[1SI-19)SBSIP

© pUB 3sn dpIMp[Iom

J10J JUDWISSISSE YSLI
JI)SBSIP Jd)eMm pajadejnnu
e U0 yoreasay *[-(p)-(1)

*Sa01pul YSLI padO[aAdp AY) FuIsn AQ SBISIIAO

pue uede[ ur sanIUNWWOD JUII[ISAI 13)sesIp Furping 10y pasodoid aq [[1m POYIAW V/ "SUOTSIOAP JUIUISIAUT PIULIOJUT YW UBd K3} 1By} OS UOTONPAT YSLI

114



‘uiseq
JATY eARIYJ OBYD) AI1UD dY) IO [dpow SIsA[eue uorepunul pooyy Jo judwdoasap e ajoidwo))

Amunuo)) ssauisng)
IND€-ealy ue dojaaap 0}

wafod e ‘SIAYIV'S VOII
-1S( Sunzoddns anunjuo)

S)NSAI YOeISAI BuIsn
domoead (800 ¢-(9)-(1)

‘POO[J [BNMIA B Ul UOTIENOBAD d0udLIadxa 9jdoad Fuia| £q poo[) © woi uonendeAd
JJes Jo ssaudreme orqnd Juisier 0} ANQLIUOD UBD YOIYM WISAS € apraoid 03 2Injodjald
BIe3IIN ‘UMO] B3V pue ‘amiddjald o ‘Ki) eyy Joj dde uonenuwis poofy YA e dojaadqg

‘s103oe] [ed130]0yd4sd
Sunesodioour £q

WIISAS UONBITUNWILOD YSII
AT arow & do[aAd(]

‘oFewep paje[al pue SJUIAL [BI130[0IPAY puk [BO130]0102)9W ZI[ensIA pue Joipaid ‘@onpordar
A[ssojweas ued wa)sAs Y] -asn [eonoeid 10j wasAs uonenwis paseq-SyI(l Y dAoxduy

"dFewep paje[al

pUB SJUIAD [BIIF0[0IPAY
pue [ed130]0103joW
aziensiA pue jo1paxd
onpoadar A[ssojweas

ued Jey) WaISAS uonenwis
paseq-SvI(Q & dojoaa(

juawadeULRW

YSLI pue SId)sesip
pajeaI-19JeM JO SSAUdIeMe
a1iqnd asearour 03 SWIISAS
uoneIIUNWIWOd YSLI

Jo yuawdopaaa( z-(9)-(1)

"WA)SAS AIDAT[OP UORULIOJUT STO-QIAN Y} JRUTWISSIP 0) suoneay1dads wajsAs ay) Apmg

‘SBasIdA0 pue uedef

ul SAIPOq dATIRIISIUTWPE
[B90] JO SI9p[OyaYeIS

0] WAISAS AIATIP
uoneuojur STH-qIM 24}
JO asn 2A12aJ2 ay) asodorg

2INJ0JaId AeM] ‘Umo] Twnzrem] o) 1 Juikjdde £q sanunwwod JOYJ0 0) WISKS Ay}
Jo Aypiqeardde oy 159, “wdIsAs ay) aAoxdwn pue umo], B3y J0J WISAS AIDAI[Op UOTRULIOJUI
SID-gAM 241 Jo uonerado 1s3) ay) ySnoay) yuaredde swedaq jey) sanssi [eO1UYI) Y 3zAJeUY

‘uoneuLIojul
UOIIBNIBAD JOAI[OP puUe
UOIJRWLIOJUT YSLI I)SBSIP

Jo sad£) snorrea areys

pue enumode sdjay eyl
WRYSAS AIDAI[P UOIRUWLIOJUT
YSLI 19)SeSIp paje[al

-Idem SID-qaA e asodoig

115



weigord Ad10od SI2ISBSIpP paje[dl

‘Kouanyy ysij3ug jo jooid e Jo uorssiwqns se yons JuoWSRURA 19)SBSI(] -191eM U0 swa[qoad [8o0]

‘syuedrjdde Joj syuawarnbar ay) Inoqe SALUNOD AJePIPULd AY) YIIM A[3SO[0 dedIUNWWO) @ JO 35IN0)) JUAWATRURIA| 0} suonnjos [earoed ym
*AQAINS SPAdU  JO S)[NSAI Y} UO Paseq SALNUNOD JePIpuLd Ay} dUIWIRR( @ JI)SeSI(] paIe[RI-1d)BAN,, suadxa 103 JuswdojaAap

"SALIIUNOD )BPIPULD Y} WOIJ SJUIPNIS ] INOQR :[Z02-0207 @ 38IN0)) S, IAISBIA] Ayroede) “z-(1)-(11)

SIdYOIBISAI

[eo0] asia1adns pue
urer) ued oym sjeuoissajord
JuawaeUR A J2ISesI(],, Joj yudwdojaAap

"

(1202-0207) Suapnis ¢-g 381N0)) [210300(] Ayoede) *1-(1)-(11)

"S[9AJ[ [BUONBU PUE [BD0] JE JuddFeuRw YSLI Jd)SesIp Jo dd10ead pue Suruue(d ay) 01 A[0A10JJ
2INQLIIUOD [[IM OYM 0ud)dWw0d FuIAUIBUS PUR [BI1)2I03Y) PI[OS YIIM s103onnsul ([, O]) Sidurel] -Jo-3ururel] pue siouonnoeld pajudrio-uonnjos urer] (1)

juawdojaAa(g KAroede) aAanoayq (11)

(303load mau)

sourddiqiyq

ur d3uey)) Aqewi))

Jopun Ao1104 Juawdo[aad(
JIWOU0T [BI0]
d[qeure)sng 10j A30[0uydd]
‘saurddiryq ay) ur spue[s] uozn-| 3y} ur eunde] JUSWISSISS Y YSTY JAIsesI(]

YT puR ISATY BUDURIN-FISe] oY) “I0ATY eSuedured ay) Jo suiseq Yy} ul 0UI[ISAI Id)SLSIP paR[aY-IdJeA\ PLIQAH ©
Paje[aI-12)eM JO UOTIBN[BAD dY) JOJ SANSSI [BOO] dZA[RUR PUR ‘JUIWISSISSE YSLI 1YBnoIp pue poo) | Jo yudwdo[aAd(] 10 193[01g
J0J S[opow [eIN)[NJLITE pue [B130[0IPAY 2)RITUI ‘BIep JUSWUOIIAUD [BIO0S PUR [RINJBU J03[[0)) YL ‘SATILYS VOI[-LSI

‘[opow 2y} Jo
uonedyLaA Ajiqronpoidal pue uoneIqI[Ed JONPUOd ‘W) 0 S} NsaI uone|nded ay) Surredwod

pue pooly [10Z 9y Jo dwn ay) 18 yidop uonepunul 3y} Jo eIBP SILIdS dWI) FuIPI[[0d Ag ‘sypred [ensnpur
‘[opow 3[eds uiseq ay) Aq papraoxd S,pue[IRY] JO OUII[ISAI
SUOI)IPUOD ATepunoq se s} Nsal Ay} Jursn YSLI Id)sesIp uo uoneuwuojul erodwaj-oneds pajrejop I2)SeSIp AU} UayIFuans

$3JBAID YOIYM [opowr SIsAJeue uonepunul pooy d[eds-yied ersnpur ue dojaAdp 0} durwexq 0] WR)sAS (JudwaFeuejy

116




L

ANIWWO)) AIOSIAPY AU} J& SanSSI JAYJ0 pue |1 JO 1daou0d Ay} FUIMIIAAI AQ SUOIIBZIULRTIO
Bunedionied ay) ym UoNLIOGR[[0 UT JBLIRIAIIAS []] Y St sanijiqisuodsar ayy no A1e) @

JeLIe)aIdas
41 Y3 S8 sannp Ay) [N

SUOIIBZIUBTIO JUBAJ[DI M
uoneIoqe[o) “1-()-(1)

‘11 SB Yons JI0MIOU [BHUIN[JUI IPIMP[IOM ©

Fururejurew pue JuIp[ing pue JUAWTeURW YSII I9)SESIP Paje[dl-19)em J10J AZ0[0Uydd) pue FPI[MOUy Fureurassip Aq UonoNPaI YSLI 19)SesIp wealjsurez (7)

"SIQ)SBSI(] PUB AJUI[ISIY JAJeA\ U0 wojie[d [ Ue y3noay) Anunod

(JoB3 JO SAIOUITL JUIWITRUBW IDISBSIP PAIR[I-1AJBM IIM UONBIOQR[[0D 3} UdFuang
"SIrey)) pue sanua) ODSANN 12yo pue 1a3foxd

SVIC S} pue 040 JO ANSIdATUN Y} (919 “WUANN ‘O ) SUOIBZIUBTIO [BUOIJRUIdIUL
YIIM UOTIBULIOJUT ID)SSIP S[qRI[I pUR JuBpunge 3uiod[[0d 10 UONBIOGR[[0d Y} dJOWOL]

“UONBUWLIOJUT
I2)SBSIP JOJEM 1O[[0d pue

SUOTIRZIULBSIO IO YIIm
UONBIOQR[[0D 2} 2J0WOI]

suonezIuesio Jyjo yim
uoneloqe[[o) z-(1)-(11)

‘uoneuLIojul
P2193[[ 02 Y} JO SN dANJJ2 pue Furreys Ay} djoword pue 040 Jo ANSIdATUN Y} JO SV Aq
passasoad ejep F1q 3ursn s19)sesIp pooyJ Jo 1pedwr d1wou092-0190S Y} Funen[eAd pue Juissasse
AQ uoneWLIOUI IASESIP PAJR[AI-IdeM JO UOIDI[[0D JUAIDIFS Y} 10) ylomawel) & do[aadq

‘uoneuLIojul
JIQ)SESIP J9JeM 109[[0D

pue suoneziuesio Yo
[)IM UOIIRIOQR[[0D )OWOI]

SHUWNI0P
pue Sp10921 pajeal
-19)sesIp JO uoneziuedio
pue uondd[[o) [-(1)-(11)

‘s1auonmnoeld 10y

JI91UdD 9Fpajmouy] dAISUYaIdWO0d JY) SB PIoM Y} PUNOIe SIAISLSIp Paje[al-13)em Jolew Jo saouaadxa pue SpI0dal Ay} AJRUTWASSIP pue dzA[eue 40310 (1)

}IOM)U uonRULIOJUT JUIdLH (111)

‘sreurwds dn-mo[[o) aziue3i) e

‘swesgoxd Suturerny uo
uonewojur Jurpraoid pue JouId)uU] Ay} FuIsn JI0MIAU [UWN[E Y} SUTUIYITUAI)S dNUIIUO) @
“ISI] Tuwnje ue depdn pue ea1) @

‘SALIUNOD  SddUTRT)
-Xxa ur sdoysyiom pjoH

saauren
-X J10J JUdWAZRINOJUD
pue dn mofjof "1-(2)-(1n)

‘swesgoxd Fururen pue [euoneINPa S AN VHDI pue saload [euoneusd

Jul ul urures) Joj 2o1oeld [B00] pue YdIeasal Wwolj paje[nundoe
S[[Iys pue agpajmouy Suipiaoid Aq JuswoSeuew I9)SESIP PAIL[AI-IJM Ul PIAJOAUT SUOTINYIISUI pue suadXa [B90] JO J1om)au e udayiSuans pue pling (7

S

"sajenpei3 Jo Anunod e ur Jeurwas dn-mo[[oj © pjoH

"SIAYI0
pue sajenpeisd werdord

SIRIseW INYVHOI 10}
sreurwas dn-moj[oJ pjoH

- (UONONNSU0Y pue uone3nij ‘ssauparedald) JUIWITLURIA 19)SESI(] PAIL[IY JAIBA),, UO
WRIS0IJ UONEI)-00) 3FPA[MOUY VI oY) YPIM Uonerdadood ur SaSIOIoXa pue SaInjod pIA0IJ

Jururen wd)-1oys

judwReURW

YSLI 19)SeSIp paje[al

-Id1eMm 10j sa13ojouydd)

pue a3pajmouy

uIed| 0} ururer) Juoj
-syoam pue -skeq “¢-(1)-(11)

117



"SALNUNOD IdqUIdW Y)Y Y} JO seare Apnjs
o1j10ads ay) J0J d01Ape 11adXd apraoxd pue sauNod rquRW Y)Y Ay woiy sjuedionted
01 3ururen dAI13 0) MAdxd pue JINPI| YAV Yl Se (ZOZ [[eJ Ul puerey] ul p[ay aq
0110301 $€0/L/SV VOU/VAVI Y1 Jo 310D Fulutel], [euoi3ay Is| Ay ut aedionteqd

‘ueder ur sanbruyoa) adojosr jo uonesrdde ayy sjoword 01 BUIYD U )Z0T

(T

Juwwns ur pey aq 03 103014 §£0/L/SV Y 241 JO uoneurpioo)) 181,y ay) ut uedep juasaidoy (|

10 J19Y0IBISAI
B puas [[Im JAMVHDI ‘sanianoe vy oy ur uonedionted 1oy sisanbar O uodn pasegq

JUQWATRURJA d[qRUIRISNS
JOJ S29IN0SAY JAJLMPUNOID)
doa(q Burssassy,, uo

1afo1d 0€0/L/SVE (VOU)
A WRAIFY 2A1RId00)

[euo13aY/(VAVI)
Kouady A3I1aug o1wo}y
[eUONRULIAIU] dY) puUB

(VAIOIN) sarejyy ugiaio,]
Jo Ansturpy asaueder

"SAINSLAW dAIIJJD
uijdde pue 3urdojoAap 03 AnqQLIIUOD pue UOIZaI )] Y} Ul SId)sesIp pajeal-uooydLy
UO SUOISSNISIP ZLIBWWNS ‘SIIQUIAJA Y} YIIM UOTIBIOQR[[0D U] "JIBYD F{DO A\ S SUOISSIS
[enuuy pIgS pue pugg ay) pue Sunoaw S ST Y ut edioned pue ()z0g 129010

ul SAMJY Y oY) Yum Surprourod ‘uede ‘nAsny ul unsaw HOM Yig Y} 9z1uedi()
saurddifiyq ay3 Jo suoneziuesio JuBAd[dJ-] ] Y}

pue JaquidW AIDA B SB VIA[ YA SINIAIOR dATIRIOQR[[0D 2duRYUD ‘/ JOV Funowoid uf
‘sIPqQUaW HOM

Ay [PIM UONRIOGR[[0D Ul  dAIIBNIU] POO[,] [BUONRUIU] JOPUN SIASLSI(] PUB dOUI[ISIY
I2JB A\ UO ULIOJIB[d,, LJOV 2l0woid pue O A\ JO JIreyd ay) se sannp ayl [[Jng

(D) 2danmuwo)) uooydLy,
ur a[ox Fuiped| e Aejq

"BOLIDWY U] PUB BILIJY ‘SALIUNOJ URISY IOYJO0 0] SANIANOR ]

puedxa 0} SH0JJd aNUNUO)) “SAIANOE paje[as Sunowod pue sI9ISeSI(] PUB 2UI[ISAY JJBA
U0 SULIONe[J Ay} Surysijqeisa ur eisauopuy pue ‘eyue| ug ‘rewuesy ‘sourddiiyg oy woddng

BEI
Aq pa1 suoyy2 [edo] uoddng

‘suoneziuesio

JuBAd[aI pue satyunod Sunuawd(duwn ] Y yum diysouued ay) dowold 1gAY
SB [ONS SUOIBZIURTIO JUBAJ[I ()M UONRIOGR[[0d Ul pue OO0V Pue IAID] Se yons
SIJUAIDJUOD [BUONRUIAUL JO[BW SNOLIBA 1B SINIANOR [ AJBUIWASSIP 0] SMOJJd dNUNUO))
“BUIW APIWWO)) JUSWTRURIA

AY) Se SAJUAIJUOIIA) [edIpoudd Tuipjoy pue (zog ISNIny Ul pI[Npayds Funosw

118



‘uede[ apIsino pue

OPISUI SANIATOR FUNIOMIdU snoLeA Sunowold £q $10qLIosqns dy) dsedIOUl pue AJISIA] @
"SI9QLIISQNS Y} WO }OrqPA) Surpnjoul ‘sajenpesd
pue suoneziuedio Jouped woly suONNQLIUOd FUNII[[0I PuB JUMIOMIdU [BUONBUIdUI
pue Sumuien ‘yoredsal uo saniAnde Funowoid Aq S)UNUOd AY) AJISIAIP pue Youuy @
"JATIRULIOJUI PUB JUALIND IR JeY) SANIANIR A VHI INOQR SI[I1IL SNOLIBA 1))9[SMAU
apnpoul pue {(19qo3oQ) pue Anf ‘qudy ‘Arenuef) 1eda£ © SaW) INOJ 12)I9[SMAU AY) ySI[qn @ INYVHDI 2y ysiqng
‘K191enrdoadde pue Apoinb s1omaia ay) woay saunbur pue sjuswwod 0} A[doy @
"OBqQPIJJ SIOMIIA Y} UO PAseq SJudIu0d Y] dAaoidwr 0) anunuo) @
“Iduuew A[own e
ul 931Sqam Ay} uo way) 3ursod £q SIUWIIUNOUULR PUB UONBULIOJUT JAYI0 PUB ‘TUIIoMIdu "9)Isqam
[euoneuwIdUl pue Juruler ‘YoIeasdl UO SANIANOR ISJR| JY) JJRUIWASSIP A[PAINY @ NI VHDI 2y} urejuiejq suonefar arqng “¢-()-(1m)
"SUBIW JAYJO PUB SID)I[SMIU TUIPUIS AQ TUWIN]R IIM [oN0) 3s0[d ul d3dy @
‘uwnye ay) pue AR VHDI Udam1aq Se [[om Se ‘Tuwnfe ay) Fuppomidu
Buowe uondORIdNUI AY) ABI[IOR] PuR TUWN[e AR VHD] JI0M1au 0) SN'S Sulsn anunjuo) @ uwnfe Aq padueyud
“IS1] ruwnye ay) Sunepdn anunuo) @ Suppomlou ruwny | $109130 A31auLg "z-(7)-(1m1)

sanbruyda o1dojosy
Jo uonezinn ysnoxy

119



Annex(i)

AGREEMENT BETWEEN THE GOVERNMENT OF JAPAN
AND THE UNITED NATIONS EDUCATIONAL, SCIENTIFIC
AND CULTURAL ORGANIZATION (UNESCO)
REGARDING THE CONTINUATION, IN JAPAN,

OF THE INTERNATIONAL CENTRE
FOR WATER HAZARD AND RISK MANAGEMENT (ICHARM)
(CATEGORY 2) UNDER THE AUSPICES OF UNESCO

The Government of Japan, and The United Nations Educational, Scientific and
Cultural Organization,

Recalling that the General Conference at its 33rd Session in 2005 approved the
establishment of the International Centre for Water Hazard and Risk Management as a category
2 centre under the auspices of the United Nations Educational, Scientific and Cultural
Organization, and that the Agreement between the Government of Japan and the United Nations
Educational, Scientific and Cultural Organization (UNESCO) concerning the Establishment of
the International Centre for Water Hazard and Risk Management under the Auspices of
UNESCO (hereinafter referred to as the “2006 Agreement”) was signed in Paris on 3 March
2006,

Considering that the 2006 Agreement expired at the end of the fifth year following its
signature, and that the Agreement between the Government of Japan and the United Nations
Educational, Scientific and Cultural Organization (UNESCO) regarding the International
Centre for Water Hazard and Risk Management (ICHARM) (Category 2) under the auspices of
UNESCO (hereinafter referred to as the “2013 Agreement”) was signed in Paris on 23 July
2013,

Considering Decision 207EX/16.11 of the Executive Board of the United Nations
Educational, Scientific and Cultural Organization in 2019 by which the Executive Board
decided to renew the status of the International Centre for Water Hazard and Risk Management
as a category 2 centre under the auspices of UNESCO and authorized the Director-General of
the United Nations Educational, Scientific and Cultural Organization to sign the corresponding
agreement with the Government of Japan,

Desirous of defining the terms and conditions governing the framework for
cooperation between the Government of Japan and the United Nations Educational, Scientific
and Cultural Organization that shall be granted to the said Centre in this Agreement,

HAVE AGREED AS FOLLOWS:

Article 1
Definitions

In this Agreement,

1. “Government” means the Government of Japan.
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2. “UNESCO” means the United Nations Educational, Scientific and Cultural Organization.
3. “Centre” means the International Centre for Water Hazard and Risk Management.
4. “PWRI” means the Public Works Research Institute, Japan.
5. “Contracting Parties” means Government and UNESCO.

Article 2
Continuation

The Centre originally established in 2006 in Japan by the 2006 Agreement shall
continue under this Agreement. The Government agrees to take, in the course of the year
2020 and within the limits of the laws and regulations of Japan, appropriate measures that
may be required for ensuring the continued functioning of the Centre established in 2006 in
Japan, as provided for under this Agreement.

Article 3
Purpose of the Agreement

The purpose of this Agreement is to define the terms and conditions governing
collaboration between the Government and UNESCO and also the rights and obligations
stemming therefrom for the Government and UNESCO, within the limits of the laws and
regulations of Japan.

Article 4
Legal Status

1. The Centre shall be independent of UNESCO.

2. The Centre shall be an integral part of PWRI, which enjoys, in accordance with the
laws and regulations of Japan, the legal personality and capacity necessary for the exercise of
its functions, including the capacity to contract, to acquire and dispose of movable and
immovable property, and to institute legal proceedings, in relation to the activities of the
Centre.

Article 5
Objectives and Functions

1. The objectives of the Centre shall be to conduct research, capacity building, and
information networking activities in the field of water-related hazards and their risk
management at the local, national, regional, and global levels in order to prevent and mitigate
their impacts and thereby contribute to achieving sustainable development in the framework
of the 2030 Agenda for Sustainable Development, promote integrated river basin
management, and strengthen resilience to societal and climate changes.

2. In order to achieve the above objectives, the functions of the Centre shall be to:

@) promote scientific research and policy studies and undertake effective
capacity-building activities at the institutional and professional levels;
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(b) create and reinforce networks for the exchange of scientific, technical and
policy information among institutions and individuals;

(c) develop and coordinate cooperative research activities, taking advantage
particularly of the installed scientific and professional capacity of the relevant
International Hydrological Programme (IHP) networks, the World Water
Assessment Programme, the International Flood Initiative and the relevant
programmes of governmental and non-governmental organizations, as well as
involving international institutions and networks under those auspices;

(d) conduct international training courses and educational programmes, especially
for the policy makers, practitioners and researchers of the world;

(e) organize knowledge and information transfer activities, including international
symposia or workshops, and engage in appropriate awareness-raising activities
targeted at various audiences, including the general public;

0) develop a programme of information and communication technology through
appropriate data application;

(9) provide technical consulting services; and

(h) produce scientific and technological publications and other media items related
to the activities of the Centre.

3. The Centre shall pursue the above objectives and functions in close coordination with
IHP.
Article 6
Governing Board
1. The Centre will be guided and overseen by a Governing Board, which will be renewed

every three years and will be composed of:

(@)

(b)

(©

(d)

(€)

the President of PWRI, as the Chairperson;

a representative of the Government or his or her appointed representative;
representatives of up to three other Member States of UNESCO that have sent
to the Centre notification for membership, in accordance with Article 10,

paragraph 2, and have expressed interest in being represented on the Board;

representatives of up to five institutes or organizations relating to the activities
of the Centre, who shall be appointed by the Chairperson; and

a representative of the Director-General of UNESCO.

The Chairperson may invite a representative of the IHP Intergovernmental Council to
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participate to the Governing Board meetings.
2. The Governing Board shall:

@) examine and adopt the long-term and medium-term programmes of the Centre
submitted by the Executive Director of the Centre, subject to paragraph 3
below;

(b) examine and adopt the draft work plan of the Centre submitted by the
Executive Director of the Centre, subject to paragraph 3 below;

(©) examine the annual reports submitted by the Executive Director of the Centre,
including biennial self-assessment reports of the Centre’s contribution to
UNESCOQO’s programme objectives;

(d) examine the periodic independent audit reports of the financial statements of
the Centre and monitor the provision of such accounting records as necessary
for the preparation of financial statements;

(e) draw up and adopt any necessary internal regulations of the Centre, based on
the relevant legislative and regulatory framework relating to PWRI; and

0) decide on the participation of regional intergovernmental organizations,
international organizations and other interested institutions in the work of the
Centre.

3. The long-term and medium-term programmes, as well as the work plan, of the Centre
shall satisfy the relevant legislative and regulatory requirements relating to PWRI; they will
also be aligned with UNESCO?’s strategic programme objectives and global priorities, and
conform to the Centre’s functions as set out in Article 5.2.

4. The Governing Board shall meet in ordinary session at regular intervals, at least once
every Japanese fiscal year; it shall meet in extraordinary session if convened by its
Chairperson, either on his or her own initiative or at the request of the Director-General of
UNESCO or of the majority of its members.

5. The Governing Board shall adopt its own rules of procedure.
Article 7
Staff
1. The Centre shall consist of an Executive Director and staff with experience in research

on water hazard and risk management, as well as such staff as is required for the proper
functioning of the Centre.

2. The Executive Director shall be appointed by the President of PWRI.
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3. The other members of the Centre’s staff shall be nominated by the Executive Director
for the appointment by the President of PWRI.

Article 8
Contribution of UNESCO

1. UNESCO may provide assistance, as needed, in the form of technical assistance for
the programme activities of the Centre, in accordance with the strategic goals and objectives
of UNESCO, by:

@ providing the assistance of its experts in the specialized fields of the Centre;
and

(b) including the Centre in various activities which it implements and in which the
participation of the latter seems in conformity with and beneficial to
UNESCO’s and the Centre’s objectives.

2. In all cases listed above, such assistance shall not be undertaken except within
UNESCO’s programme and budget, and UNESCO will provide Member States with accounts
relating to the use of its staff and associated costs.

Article 9
Contribution by the Government

The Government undertakes to take appropriate measures in accordance with the laws
and regulations of Japan, which may be required for the Centre to receive all the resources,
either financial or in-kind, needed for the administration and proper functioning of the Centre.
The Centre’s resources shall derive from sums allotted by PWRI, from such contributions as it
may receive from any governmental, intergovernmental or non-governmental organizations,
and from payments for services rendered.

Article 10
Participation

1. The Centre will encourage the participation of Member States and Associate Members
of UNESCO which, by their common interest in the objectives of the Centre, desire to
cooperate with the Centre.

2. Member States and Associate Members of UNESCO wishing to participate in the
Centre’s activities as provided for under this Agreement may send to the Centre notification to
this effect. The Executive Director of the Centre shall inform the Government, UNESCO
and its Member States that have notified their intention to participate in the Centre’s activities
of the receipt of such notifications.

Article 11
Responsibility

As the Centre is legally separate from UNESCO, the latter shall not be legally

responsible for the acts or omissions of the Centre, and shall also not be subject to any legal
process, and/or bear no liabilities of any kind, be they financial or otherwise, with the
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exception of the provisions expressly laid down in this Agreement.

Article 12
Evaluation

1. UNESCO may, at any time, carry out an evaluation of the activities of the Centre in
order to ascertain:

@) whether the Centre makes a significant contribution to UNESCQ’s strategic
programme objectives and expected results aligned with the four-year
programmatic period of the Approved Programme and Budget of UNESCO
(C/5 document) including the two global priorities of UNESCO, and related
sectoral or programme priorities and themes; and

(b) whether the activities effectively pursued by the Centre are in conformity with
the functions set out in this Agreement.

2. UNESCO shall, for the purpose of the review of this Agreement, conduct an
evaluation of the contribution of the Centre to UNESCO’s strategic programme objectives, to
be funded by the Centre within annual budgets appropriated thereto and in accordance with
the relevant and applicable laws and regulations of Japan.

3. UNESCO undertakes to submit to the Government, at the earliest opportunity, a report
on any evaluation conducted.

4. Following the results of an evaluation, each of the Contracting Parties shall have the
option of requesting a revision of its contents or of denouncing the Agreement, as envisaged
in Articles 16 and 17.

Article 13
Use of UNESCO Name and Logo

1. The Centre may mention its affiliation with UNESCO. It may, therefore, use after its
title the mention “under the auspices of UNESCO”.

2. The Centre is authorized to use the UNESCO logo or a version thereof on its
letterheaded paper and documents, including electronic documents and web pages, in
accordance with the conditions established by the governing bodies of UNESCO.

Article 14
Entry into Force

This Agreement shall enter into force upon signature by the Contracting Parties. It
shall supersede the 2013 Agreement.

Article 15
Duration

This Agreement is concluded for a period of six years as from its entry into force.
This Agreement shall be renewed upon common agreement between the Government and
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UNESCO, once the Executive Board made its comments based on the results of the renewal
assessment provided by the Director-General.

Article 16
Denunciation

1. The Government and UNESCO shall be entitled to denounce this Agreement
unilaterally.

2. The denunciation shall take effect 180 days after receipt of the notification sent by the
Government or UNESCO to the other.

Article 17
Revision

This Agreement may be revised by written agreement between the Government and
UNESCO.

Article 18
Settlement of Disputes

Any disputes between the Government and UNESCO regarding the interpretation or
application of this Agreement shall be resolved through consultations between them.

IN WITNESS WHEREOF, the undersigned, duly authorized thereto, have signed this
Agreement.

DONE in duplicate in Paris, this thirteenth day of February, 2020, in English.

For the Government of Japan:
For the United Nations Educational, Scientific and Cultural Organization:
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Introduction of the Agreement
between the Government of Japan
and UNESCO regarding the
continuation of ICHARM

History

The agreement was signed between the Government of Japan and
UNESCO for the establishment of ICHARM.

« March 6, 2006: The agreement was signed first time.

-> |CHARM has officially been established as a Category 2 Centre.
-> Advisory Board meetings were held every two years (3 times).

« July 23, 2013: The agreement was revised.

-> Governing Board meetings were held every two years (3 times).
-> Evaluation was conducted on November 12-14, 2018 by the
external mission team.

- March 15, 2019: The agreement was decided to extend for six
months (until February 22, 2020) at the 206th Executive Board
meeting.

« August 7, 2019: The draft agreement was reviewed and adopted
at the 207th Executive Board meeting

« February 13, 2020: The revised agreement was signed between
DG of UNESCO and Permanent Delegate of Japan, which will be
in effect for 6 years until Februa1r2); 2026.




Interview to ICHARM students by the Courtesy visit by the evaluation team for PWRI
evaluation team (November 12, 2018) President (November 14, 2018)

Signing ceremony by DG of UNESCO and Permanent Delegate of Japan (February 13, 2020)
(Courtesy of the Permanent Delegation of Japan to UNESCO)

Key issues of the revision

Article 5: Objectives and Functions

1. The objectives of the Centre shall be to conduct research, capacity building, and
information networking activities in the field of water-related hazards and their risk
management at the local, national, regional, and global levels in order to prevent and
mitigate their impacts and thereby contribute to achieving sustainable development in
the framework of the 2030 Agenda for Sustainable Development, promote integrated
river basin management, and strengthen resilience to societal and climate changes.

2. In order to achieve the above objectives, the functions of the Centre shall be to:
(a) promote scientific research and policy studies and undertake effective capacity-
building activities at the institutional and professional levels. ..

Article 6: Governing Board

1. The Centre will be guided and overseen by a Governing Board, which will be
renewed every three years...

4. The Governing Board shall meet in ordinary session at regular intervals, at least
once every Japanese fiscal year...

Article 7: Staff

1. The Centre shall consist of an Executive Director and staff. ..
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Delivering best available knowledge to local practices
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Development and implementation of a method

to simulate the flood
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considering sediment transport.

flow with sediment and driftwood

Simulation result of the flood flow with
sediment and driftwood
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Study on Flood Awareness
by Flood Simulated Experience using Virtual Reality

Application Scenario of Flood experience in VR space  Stluation: Inundation in single-famiy
Software: Unity _ house due to river flood
Device: VR goggles
(Oculus Go)
\/
A

Road in front of
the house starts

Start in 1# floor

Evacuated to
above the roof

2" floor starts
inundated

1% floor was
inundated

inundated

Q. Are you usually worried about flooding during the rainy and typhoon seasons?

Very worried

BEFORE
VR experience

&

7.2%
Somewhat worried
34.2% 37.8%
@ Increased to betwic\

: Not worried
VR experience 18.0%
Very worried Never worried
21.6% 0.9%
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e-Learning of Flood Contingency Planning in West Africa

1. Download flood simulation
output data from DIAS system

Flood Early Warning System
for West Africa  pias

2. Make flood hazard map
(Tutorial of mapping is also provided
as hands-on training material)

3.Identify flood hot-spot districts

~~—~

5.Describe chronological response by
related organizations

11

. Emergency response of each
related organization can be
described in this part.

J

NN

4.Make Flood disaster scenario in whole region/province/
unicipality and identified flood hot-spot districts
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» Analyzing and formulating » Improving disaster
epllcy ideas literacy _

» Visualizing values of * Promoting co-design and
preparedness and co-implementation
Investment efficiency among stakeholders

Support in o~ Support in
Sound Policy-making Community of Practice
Risk Assessment «» Risk Change Identification
» Developing integrated * Monitoring and predicting
disaster risk assessment changes In disaster risk
 Identifying locality and  |dentitying locality and
commonality commonality

Data & Statistics

Promoting data collection, storage, sharing, and statistics
Integrating local data, satellite observations and model output%

Platform on Water Resilience and Disasters in the Philippines

s [ Agency |
The 3rd Plenary Meeting of Platform SR M FE M
Regional Office Il
Regional Office XI
— DOST PAGASA
,,,,,,,,,, 7th, Thursday, February, 2019 PHIVOLCS

PCIEERD

Regional Office Il

Regional Office Il

Regional Office XI
DENR NAMRIA

Regional Office XI
DILG WSSPMO-OPDS
DND ocD

Regional Office XI

Luxent Hotel, Quezon City, Metro Manila

DSWD
LGA
MGB
NEDA Regional Office Il
Regional Office XI
NWRB
PSA
NIA
UP Los Banos
UP Diliman
UP Mindanao
Univ. of Tokyo EDITORIA
ICHARM
Typhoon
Committee

78 participants from 28 offices

AQ
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Platform on Water Resilience and Disasters in the Philippines

NDRRMC |

—

—~\

( Co-chair

Usec. Renato U. Solidum, Jr.

Co-chair

Usec. Emil K. Sadain

| RDRRMCs | o
National level sacretariat
LDRRMCs | ( Mr. Michael T. Alpasan ) (Ms. Maria Lynn P. Melosantos >
[ i N
Contribute DPWH PAGASA DOST Region XI

Participating
Organizations

(Mr. Ramon A. Arriola Ill)

(Dr. Vicente B. Malano)

(Dr. Anthony C Sales)

Respective secreta
(Mr. Jerry Fanc

- Promoting dialogue

'.-_‘-) (:Q,'—:;g'.; tive secreta Mfi) ( Respective sacretariats )
(Mr. Socrates F. Paat. Jr) Mr. Jonathan P. Victolero)

- Coordinatingthe
demonstration ir the
Pampanga River basin

- Coordinating the

demonstration in the
Davao River basin

P

—

DA |[DENR || DiLe || onp || posT || pswp | | NeDA | | [ psa LGUs | | University of
Philippines
« Los Barios

|-| nA [H NaMRIA | \-{ ocp | H Pacasa | g i - Diliman
* Mindanao

AQ
GED' CEOGLOWS

L Crnmrsonn.
[

PHIVOLCS

Platform on Water Resilience and Disasters in the Philippines

3. Societal
Benefit
Creation

Policy-making “Practice .

T

| EWS || CC Adaptation Plan | | DRR Guidelines | |

LEDPlan |

Productivity

Transdisciplinary

2. Model
Development

Interdisciplinary

V. Agricultural

oo

Integrated
Assessment

Data
Integration

" Ill. Economic

Socio- \
o

econ
—

Impact

Capacity Building et )

J
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Platform on Water Resilience and Disasters in the Philippines
1. Data Collection 2. Metadata Template

- o] =
Damage | Hozard | Socioeconomic B
= o
Data Source of Data Source of Data Source of R T 7 o
information information information el
e = S e sy
Casualties & OCD DEM (LiDAR) UP Mindanao Land use LGU DOST
i riculture
e DEM (ifSAR) NAMRIA Agricultu PSA DA
e Hydromet data | PAGASA ASTI Population PSA
e oA DREAM Infrasiucture | DPWH/LGU
damage Inundation depth | UP Diliman UP Ind on
(LIDAR) Mindanao ey
Housing damage | OCD Inundation depth | PAGASA Commerce D1
Damage to DPWH LGU (interview) Drainage facility ;| DPWH/LGU
critical 5 S
infrastructure Rainfall PAGASA Information PSA NEDA
- - River flow DPWH UP Sectoral PSA
Direct economic | LGU Z =
loss other than NEDA Mindanao Regional GDP
agricultural loss River cross DPWH UP Sectoral PSA
section Mindanao employed
population
Collected Tidal level NAMRIA — e
B 5o - [E—— o= o Land price City Assessors
“ ce P daspne . o* nD = Ofﬁce
T -
IFI Data Upload Center (Ver.1.00)
Cuseent status of vour Ligioad e / No Mep Mace
e 3. Web-based Data
o L -
Uploading System
VG L &
T o8 Input ltem;

AT N . Data Domain, Areq, District :

- - Category:
= Data Source -
e ST " O CES O DGtO Type sow\d;d.m makng [ Communty of Proctice
;:»;’v‘aomwmmm.-.wz - inths Me Period ) R\(A»;xsnv:nl - Rr]‘(‘\“lp.’l‘l’.'"l'll‘?ﬁl'
R Resolution e 21

&« C O FE&nUWEWA(R | ph-pampanga.diasip.net/RRI 1onit wax 0 0:

Flood Forecasting
for Pampanga Basin in Philippines pias
HOMNE sty Deta Satefite Dnta Flood Monitorng P A G AS A

Avuthorized Server

lL?:-uln of Inundation (RRI Monitoring, 10 Days Animation (Fast), 2011/09/26-10/5)

Mapa  Sateliite

e

Go gle Baangs Lungood

Muavan

hitp://ph-pampanga.diasjp.net/RRI/iri_monitoring 20110926.php g -
uppcrtin pportin
Sound Pokcymaking "1 cornmunit ty of Practice

AQ
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Platform on Water Resilience and Disasters in the Philippines

3. Climate Change Impact (Davao River Basin)

Anoval total ..DJE,
WRF model setting N - .
Outer frame: 15km 100x100 ' I
Inner frame: Skm 79x79 Past 1 - \
Vertical layer: 40 climat 2
Cumulus: Grell 3D e el arintion e :
800 —r—7—T——T—T——T—T—7— - i S
Raingauge Post )
'; 400 Past Climate RS - & ' -
© | Cimare ] Ftre B E:
B 300H (RcPes) 1 climate ] )
g ‘ l RCP85 : -
= 200 T ] ¥ l {\\ 4 .
Davao River 2 = ! i e " - i eatoes s
Area: 1623km? & .| \+,+ S ! 1*7 ; N :
Length: 160 km = | o ' - '
[EINEE P, Difference g o L
J F U A M. ASOND (future)- & '
(past) | |- |
Seasonal Variation of Rainfall (R

(increase during July to September)

Rainfall dishfbbﬁon in past and fu'fure climate

33% increase of 1/50 exireme rainfall & July-September rainfall increase 45%
=Average discharge increases + one flood event causes more damage

Supportin || Support n
sound Polcy-making Community of Practice

Sesasl 193

Platform on Water Resilience and Disasters in the Philippines

Activity Design

Experiencing Strengthening Toward the
Climate Change Resilience Prosperous Davao
Climate change impact Predict climate change Design a brilliant future
assessment based on S&T impact and scenario 3
Visualization Resilient society beyond Coordination with relevant

savina lives ongoing energies

Te— SAFE: S&T Action (_ a0 ormiate
= Frontline for Emergencie:
; and Hazards Program
/ L Groundwater Agriculture, codiversi
- = 4 I :I iy Aquaculture and b|od|;’fersn
ﬁ Evacuation k = - R 2 _NZ'MELB?OM‘E_/
Nudging” .~ sitfing Al
Area Business psychological @ N @
BCM: Continuity process to disaster A
Manageme risk _
Resilient Incentive for tooow of
communities investment Navan
[ supportin a L s |

@" : @ GL@WS Risk Assassmenc  ++ Risk Change identification
e 140 V|




Platform on Water Resilience and Disasters in the Philippines

Workplan of Capacity Development on Climate Change in Davao City

1. CC Orientation 2. Platform Plenary 3. DIAS End-user 4. Policy &
Meeting Training Benchmarking WS
Objective _ Objective Objective Objective
- Contribution adaptation - Status sharing and - To capacitate end- - Contribution to local
measures development update of the Platform users on the know-how policy-making on CC
- Encouragement and activities among all of DIAS - Best practice on the
coordination of multi- members - To maximize the importance, applicability
stakeholder engagement  _ Discussion on further utilization of DIAS and usability.
activities of Platform
T
2020 2020
ected Output Expected Output Expected Output
- Activity design for CC - FF System for Davao Expected Output - Policy proposal on CC
adaptation RB - Data uploading by adaptation to Mayor
- Barangay-level damage - Data integration stakeholders - Community action
data analysis examples - Data integration
products
'Q‘ :’ 3 7&».:':.‘7“—‘ - 'sTnv'mln |
ol . l
@ ’ @ GL@WS Risk Assassment -+ Risk Change identification

["ata & statistis |

25

Flood damage in Mabi Town due to A house half-buried after a flood with a
| ; massive amount of sediment hit the area
a levee breach along the Oda River (Marumori Town, Miyagi Prefecture)

e
e L3

Tidal bore observed at - Survey of bed ate,ril -
the Sittaung River estuary in the Stung Sen River

26




Challenge to Localism
Delivering best available knowledge to local practices

g 20
Py %
£5 %%,
£5 %%
S S ?9
Training Research

Number of peer reviewed paper (from April to March)

FY2006 [FY2007 [FY2008|FY2009 [FY2010 [FY2011|FY2012 [FY2013 [FY2014 [FY2015 [FY2016 [FY2017 [FY2018 [FY2019

5 6 1 4 12 16 9 20 18 22 44 30 18

19

27

Capacity Building

More than 1,500 individuals from 57 countries Masters Ph.D.

1. Master’s degree course (1 year) 2007 10
* In cooperate with the National Graduate Institute for 2008 7
Policy Studies (GRIPS) and Japan International 2009 12
Cooperation Agency (JICA) since 2007. 2010 12

2. Doctor’s degree course (3 years) 2011 19
* In cooperate with the GRIPS (since 2010) and JICA 2012 12
(since 2018) 2013 12

3. Follow-up Seminar for the Alumni Members 2014 13
*  Kuala Lumpur 2007, Guangzhou 2008, Manila 2009, 2015 13
Hanoi 2010, Bangkok 2012, Dhaka 2013, Kuala Lumpur 2016 8

2014, Jakarta 2015, Tokyo 2016, Manila 2017, Yangon

2017, Kathmandu 2018,” Colombo 2020 igg 1‘;
4. Internship from Japan and abroad 2019 (1)
«  Number: 2 (09), 3("11), 3("12), 3("13), 5('14), 2('15),

10(°16), 7(17) , 6(18) . 4(" 19 - total 132

Oct. Dec. Feb. Apr. Jun. Aug. O«

| | | | |

Lectums] Individual
Study

[ Field Studies ]

o
e
3
=
%
B
2
3
3
[




2016-2017 Master’s Course
Mr. GAMA Samuel Joseph

Principal Mitigation Officer, Office of the Vice President,
Department of Disaster Management Affairs - Malawi

- When | had returned from my studies in Japan, | proposed to the &
Malawi government a need for the development of a country level
National Resilience Strategy that have elements of science (risk reduction e
interventions) and social aspects (software DRM aspects) in order to o
address the problems of floods and drought that usually affects majority of =
Malawi communities on annual basis. The proposal was accepted by the R
Malawi Government and as such, | coordinated the development of a 13-

year National Resilience Strategy (NRS) in 2018.

2014-2015 Master’s Course
Ms. Myo Myat Thu

Deputy Staff Officer, Assistant Forecaster in River

ki, & Forecasting Section, Department of Meteorology
i M & and Hydrology under the control of the Ministry of
= Transport and Communications, Myanmar

B T

I had the great opportunities to share my experience and knowledge of a Master’ s degree in
ICHARM to my colleagues. Since I had been working in the Research and Training Section,
one of my responsibilities is to share my experiences with the trainees. By using the
experiences where I got in Japan, | promote the student’ s intrinsic motivation in the subjects
of disaster management as a tutor. -

Challenge to Localism
Delivering best available knowledge to local practices

DA

x
£3 %3,
€5 %%,
S$S ?9
Training Research
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Platform on Water Resilience and Disasters

National Graduate Research Institute for Policy Study (GRIPS) EHigher

ducation
3. Societal . . Community of 2
Benefit Policy-making Practi::tg § PhD
> Creation S Course
o
£ T
2 8
D g T
g 2. Model Monitoring %
- |-> Dev-elopment ificati g éﬂ::::;
(land use , population) Identification 2 P
c [ =
= : o| |B
= Integrated Risk Assessment g
Q —
= . < | Short
1. Data Socio- 2 | Course
Archiving Economic LIJ:Jzigrading
INTERNATIONAL -
FLOOD ucation
INITIATIVE ™ @ ICHARM =
. .%V‘/-/‘ - ﬁ— & ,‘\', JAHS -
=L 4 " N e wanons €3/ UNISDR e &

Making
Every Drop
Count

An Agenda for Water Action

HIGH-LEVEL PANEL ON WATER
OUTCOME DOCUMENT

14 March 2018

144

Water lnfrastructuns’ ol
and Investment Y\

o

" am )

Resilient
Economies
and Societies
& Disaster
Risk Reduction

=

Catalyzing
Change,
Building

Partnerships
&
International
Cooperation

Univeréal Access to
Safe Water
and Sanitation

Water and the
Environment

&

WATER
DATA

VALUING
WATER

H

WATER
GOVERNANCE

32




HEADLINE RECOMMENDATION
Shift focus of disaster management from
response to preparedness and resilience.

DETAILED RECOMMENDATIONS

¢ Political leadership is needed to raise

awareness, strengthen science (that

includes a gender perspective), policy
and planning, upgrade education, and

mobilize financing.

¢ The HLPW Action Plan should be uti-
lized as useful guidance and a connec-
tor for advancing the actions towards

achieving the Agenda 2030 (SDGs
and Paris climate agreements and

Sendai Framework) in an integrated

manner.Platforms on Water Resilience

¢ 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.

¢ ] Global research networks, global

disaster database, integrated scientific
tools for assessing risks, and a global
platform integrating science and policy

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

countries.

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

ning

to raise global awareness.

including higher education should be

developed and put into support of

¢ Special Thematic Sessions on Water
and Disasters should be organized
biennially in the UN General Assembly

33

United Nations. : International Centre for
Educational, Scientc and | Waer Hazad and Risk
Org

Publc Works Research instituls,
Nascns Reseach and Davelkoment

Maragament
Cultural Organization . under the suspices of UNESCO Agency. Jepan

i 2018 1-2019.02

Orought Lacty Warning System ot Oraril based o Sateliie Land Data Awimilation
Loop e I [ ¥ () &3 2

a0 2014 040 2015
035 0.35 /
£ 020 /030 //
S025 / 025 -

EO?O Lo o 0, | 7
Q645 194 mmrday o 7145 mm/day
i ) 0.15 *
0.10 0.10

012345678
Irrigation [Ir, mm/day]

The grant which financed this Pilot for Agriculture Drought Monitoring and Prediction in Brazil was
received under the Japan-Bank Program for Main-streaming DRM in Developing Countries which is
financed by the Government of Japan

012345678
Irigation [Ir, mm/day]

DIAS

Data Integration & Analysis System

040
035
0.30
025
020
0.15

Washington, D.C. (June 2019)

Japan-World Bank Seminar on Water and Disaster ‘

2016 Cashew nuts
§ 300
/ SE 200 -
/l “é"é
| R R = = ‘;‘
s = 1.00
0.16 mmiday % E
- O
B go0
o

2014 2015

012345678
Irigation [ir, mm/day]
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(¥ THE UNIVERSITY OF TOKYO
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/A (,‘ L Ss Atelier de lancement du projet sur la plateforme de

réduction des catastrophes hydriques pour renforcer la

ﬁ
] ( 1cHARm e e o
& . . W résilience au changement climatique en Afrique

Lomé, Togo du 17 au 18 juin 2019

Water Disaster Platform to Enhance Climate
Resilience in Africa (WADIRE-Africa)

, \ & / L 37 ¥ b’
a0 : == i 9 - y
M. Dossou, Bénin M. Rodéric, Bérin M Scmda BurknaF M Traore Mah Cd( Smah Mah M Nasslrou Niger M.Kabore, ABN  Mme Fofana, ABY A

51O

M. Mohamed, Niger M. Ifiemi, Nigena M. Nassour, Tchad Dr Abou, UNESCO Mme Moma, UNESCO M. Amony UNESC(

ZoY i NI Y =
M. Sankadé. Burkina hme Koné, RCI M. Kaman, RCI

o 35
M. Nawanti, Toqo M. Olabode, UNESCO Pr Toshio, ICHARM M. b , ICHARN.

A Qi LR a
M. Svivester. Ghana M ? Barrv. Guinée M. Mofse. Guinée Mme Tesse, Tchad M. Agouda, Togo

Special lecture by
Mr. Koichiro Matsuura, the 8th Director-General of UNESCO

The 64th seminar was held on January 16, 2019, as a special lecture
by Mr. Koichiro Matsuura, the eighth Director-General of UNESCO.

Side event at the 23rd UNESCO- “Panel on Water and Disasters” 27th UNESCO-IHP Rinal
IHP Intergovernmental Council at the UNESCO International Steering Committee Meeting for
meeting (June 2018) Water Conference (May 2019)  Asia and the Pacific (Oct. 2019)
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ICHARM Chief Resercer Tkunaga and lkeda
as Chair, Working Group on Hydrology (WGH) of the Typhoon Committee(TC)

Thematic Event ! Technology Technlcal session at the World 4th UN SpeCIaI Thematic Sesswn on

Innovations” at the Asia M| rlal BOSAI F 2019
Conference on DRR (July 20 ) (Novembce)rrUZTM 9) Water and Disasters (June 2019)

Asian Water Cycle Initiative (AWCI) ADBI-ICHARM Policy Dialogue on
Session GEOSS Asia-Pacific S mposmm Water-related Disaster Resilience under Climate Change

Canberra Australia (Nov. 2019

(January 2020) 37

Challenge to Localism
Delivering best available knowledge to local practices

itiative (AWCI) GEOSS Asia-Pacific Symposwm

Asian Water Cycle |
T Kyoto Japan (Nov. 2018) |

Training Research

Thank you very much for your attention!
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Rules of Procedure for ICHARM Governing Board
ICHARM EEHHEL  FheiiAl

As of 2 June 2020

English

Article 1 Intent

These Rules of Procedure (hereinafter referred to as “the Rules”)
shall state the necessary matters which shall guide proceedings of
the International Centre for Water Hazard and Risk Management
(ICHARM) Governing Board (hereinafter referred to as “the
Governing Board”) meeting, subject to Article 6 of the agreement
between the Government of Japan and the United Nations
Educational, Scientific and Cultural Organization (UNESCO)

(B AFEXER)
(& B)
B14& ZoHANL, 20204 2 A 13 BICEB4 S

N EHEREH A HER B O BB T 5 KK E
DEREEERERO-DOEEE ¥ —(E K
SO BARFEICE T B kBT 5 B AEBER & E
PEESEHFR R L oM omE (LT T
E] L)) B6FKICHET S ICHARM EEH
EE (UT NEEHEHES) L)) oREizon

regarding the continuation, in Japan, of the International Centre TRBEGFREZED SO TH D,
for Water Hazard and Risk Management (category 2) under the

auspices of UNESCO, signed on 13 February 2020 (hereinafter

referred to as “the Agreement”).

Article 2 Composition (€. 29

1) The members of the Governing Board will be composed as | # 2%

provided for by Article 6 of the Agreement. The President of
the National Research and Development Agency Public Works
Research Institute, Japan will be designated as Chairperson
of the Governing Board.

2) The members of the Governing Board shall be appointed by

1) EEHEEST, BES 6 RICHE LHEKREA
WX VIR T 5, BAREOESHFZERZEIEAN
TAMEFTHEELZBR LT 5,

2) HWERBITFEELZET S,

3) BEMEMTHOMRBOEMIIIFELL, F

the Chairperson. EELHT 20,

3) The term of office for each Governing Board member appointed

by the Chairperson shall be three years. This term may be

extended by re- appointment.
Article 3 |Board Meetings, Quorum, and Minutes (BEE)
1) The functions of the Governing Board shall be prescribed as | # 3%

provided for by Article 6 of the Agreement. D EEEERXI BEB6FRIHELFRY
2) The Chairperson shall convene the Governing Board meeting. 75

Participation by a majority of Governing Board members shall
be necessary to proceed with the Governing Board meeting.

3) The majority agreement of all attendees shall be necessary for
the adoption.

4) The official language of the Governing Board meeting shall be
English.

5) The secretariat of the Governing Board (referred to in Article
4) shall take minutes of the Governing Board meetings.

2) EEHELSLSGIE. BEROSEBFETEHRVIT
Y, EEHESSAIE, MRKAED 25D 18
roHEE Y > THRILT 5,

3 BRICHE->TIRHEED 25D 1 U EOE
REETHIHLDET S,

4) EEHELSLAEONAXNSHEIIEF LTS,

5 EEHBAELZOEER (BAFIHRETHIER
LO0HEEREVD,) X, EEHELOBEIC
B4 s EERTHrbDET 5,

Article 4 Secretariat
ICHARM shall function as the secretariat of the Governing
Board.

(FBR)
Ha4F& EEHEFESOFEKERIX, ICHARM (Z#E
<

Article 5 Amendment of the Rules

The Rules may be amended during a Governing Board meeting
by consent of the majority of attendees. The Chairperson can
ask for electronic votes when urgent decision issues relevant to
the Rules arise between meetings. The decisions in such cases
shall be made by consent of the majority of the members who
have voted by deadlines.

(EF|EDHIE)

55 ZoHANT, EEBEESSKIIBWVWTIE
SMEOBEBEORIEEZ b->THIETE S, 24
LE2EOMIZBWT, ZOHRANCEE L TRAK
WETHMLENREAE LSS, BREIBTFRESZ
RDBZLENTES, TOHE, HIRE CIIRE
DH->T-HBREDBEFEORIEZ L THRET S
HLDETH,

Article & Miscellaneous Provisions

Miscellaneous provisions necessary for the management of the
Governing Board but not included in the Rules shall be decided by
the Chairperson in consultation with the Governing Board
members.

(R

B6%& ZOHANCEDDHLODIFH, EEHE
LBl THEREIH T, BENEEHESICH
S>TEDD,

Supplementary Provisions
The Rules shall be enacted on 2 June 2020.

(pft R
ZOHANE, 2020 4E 6 A 2 AHBHEITT 5,

BARGER 3



ICHARM 7u 7 Z A

1. ICHARM D {Hdn

ICHARM DfEdrlE, HEMNS, EH., HBLARILTKEEKEELE YR IIRT A M
EHLIBRFLEHODIERELZIIET SOOI, BR. #SBROEHB. 2. F& -
FE KKEO/N\Y— FEFTOHEHEHIBEGZE ) XV FHE) O, BEhERK. MM
v RT—OBE, K., FROREFEZEL T, KEEXLE - VRIIRDAY FDiH
RGP EOAENRE LTOREZR-T2ETHD, CZTlE, KEEKEFLELT
Bk, BK, HIRY . TFRR. FEK. @8, KEFEH., SKKEZL S,
CCTWSHRMGAZAMERE L (X, () BHHLTHAE. (i) DRMLTEEHE K.
(iii) DFEHGREHRRY bT—9 IT&-T, HEZT)—FTH5AM. BN, A0
MBI EZET 2B 42E%T 5, CD3XEIZE ST, ICHARM (FER. IS +3H
SEBOHMIRS., RUEHKSTOBRILEIZSITSHEFL LTO/RBZHFIZE L
TEEY,

2. REIJOIS L (B&K%F105)

ICHARM DfEdi & R 1=9 1= R R UHig TO K EFDOMER KR V#EER & KExfIG 126
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Abbreviation /& Z&

ACECC Asian Civil Engineering Coordinating Council
T VT EARTFHEEA s
ADB Asian Development Bank
T VT BHFERAT
ADBI Asian Development Bank Institute
72T BREERITHIE T
ADCP Acoustic Doppler Current Profiler
AE I Ny 77 — s A at
ADRC Asian Disaster Reduction Center
TITR e H—

AGRHYMET AGRrometeorology, HYdrology, METeorology
AMSR2 Advanced Microwave Scanning Radiometer 2
mMERE~ A 7w O 2

AOGEO Asia-Oceania Group on Earth Observations
TIT - AT =7 RO HERBLNIC BT 5 BUN RIS A
AOP Annual Operating Plan
RGN F I
APFM Associated Programme on Flood Management
HoOKEBEHE 7 0 7T L
APWF Asia-Pacific Water Forum
TIT e KK T +—T A
APWS Asia-Pacific Water Summit

TOT - KA L b
Area-BCM Area- Business Continuity Management
IR S ke~ R O A b

ARIS Agatown Risk Information System
B ] S F I v AT A

ASEAN Association of South-East Asian Nations
WE T U7 #EE S

AWCI Asian Water Cycle Initiative
TOTKWRA =T T 47

BOSS Bosai-Business Operation Support System
SeF i TREHL S AT 4

CECAR Civil Engineering Conference in the Asian Region
T VT EAREINE R

CHy Commission of Hydrology
KIXEES

15



CLVDAS

COlIS

CSA

DIAS

DSM

DWIR

EDITORIA

ET

FUNCEME

GCM

GCOM-W

GEOSS

GFDL

GLDAS

GRIPS

GSMaP

GUI

GWP

HELP

HMD

Coupled Land and Vegetation Data Assimilation System
THAEhRE — PR &7 — Z [Ffk v 27 A

Commission for Observation, Infrastructures and Information Systems
B A7 T W AT LEES

Commission for Weather, Climate, Water and Related Environmental Service
Applications

KRB - A - KICBET 5% L EHERR

Data Integration and Analysis System

T ARRE - T AT A

Digital Surface Model

BiaREET v

Directorate of Water Resources and Improvement of River Systems
Ty v —EIERE KGR - ) ISRBEIRE )R

Earth Observation Data Integration and Fusion Research Initiative
FORR - R BLIN 7 — & el O s B i e
Evapotranspiration

ZRIE TR

Fundacdo Cearense de Meteorologia e Recursos Hidricos
TIIN T TINKER - AKEPEM

General Circulation Models

RENEERET IV

Global Change Observation Mission — Water

K8 B A LI iy 22

Global Earth Observation System of Systems
RERHIERBLH > 2 7 L

Geophysical Fluid Dynamics Laboratory Climate Model

Global Land Data Assimilation System

National Graduate Institute for Policy Studies
BUORMWFZE R FBER T

Global Satellite Mapping of Precipitation

WREEREK~ v 7

Graphical User Interface
TTTAAN s 2= e f B =T = [ R

Global Water Partnership

HFIKAN— =2y 7

High-level Experts and Leaders Panel on Water and Disasters
KEKEFENALAYL - RV

Head Mounted Display

~y Rv U T 4 AT 1A
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HLPF

HLPW

IAEA

IAHS

ICFM

ICHARM

IDRIS

IFAS

IFI

iRIC

IWS

JAXA

JICA

JMA

JST

LAI

LDAS-UT
MJIT

MLIT

MoC

High Level Political Forum

A VVBIR T A — T A

High Level Panel on Water

KIZBT DA Lo - 2L

International Atomic Energy Agency

[l BRI - B RS

International Association of Hydrological Sciences
[ KSR =

International Conference on Flood Management
YKE PR E PR

International Centre for Water Hazard and Risk Management
KKE YR Rx A NEBEE X —
ICHARM Disaster Risk Information System
ICHARM K EfF LA 2T L

Integrated Flood Analysis System

WA KA o AT 2

International Flood Initiative

EERUAKRA =277 47

International River Interface Cooperative

W OFRAL « WIRZEEMENT Y 7 h T =7
Integrated Workshop

ORI

Japan Aerospace Exploration Agency

[ SZAIFFE B F6 VA N H L AE AF 2 B FE A
Japan International Cooperation Agency
MSTATBUE N EIBR 1 )

Japan Meteorological Agency

REIT

Japan Science and Technology Agency

[ SEAFZEBH 6 A AR iR B

Leaf Area Index

TR

Land Data Assimilation System of The University of Tokyo
Malaysia-Japan International Institute of Technology
~ bL—3 7 HARERR THE

Ministry of Land, Infrastructure, Transport and Tourism
[ 2w

Memorandum of Cooperation

IR
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MOFA

MoU

MRI-AGCM

NBA

NBRO

NILIM

NCEP

NEDM
NGO

PAGASA

PF

PRISM

PTC

PWRI

R&D

Seminar

RCA

RRI

RSC-AP

RTC

Ministry of Foreign Affairs
NBE
Memorandum of Understanding

B
=

Meteorological Research Institute - Atmospheric General Circulation Model

60km ¥ F IR KT T /L

Niger River Basin Authority

=¥ = — VI el

National Building Research Organization
PRSP £ T

National Institute for Land and Infrastructure Management
[ EHEINBOR AR G HFFEAT

National Centers for Environmental Prediction
KEBRE Tt 7 —

Northeast Drought Monitor

Non-Governmental Organization

FEBURF A

Philippine  Atmospheric, Geophysical and Astronomical
Administration

7 4 U B R HERYPER SR

Particle Filter

KT~ s 7 4V H—

Public/Private R&D Investment Strategic Expansion Program
H R E IR T 1 7T

Panel on Tropical Cyclones

B R S

Public Works Research Institute

TARMWFSERT

Research and Development Seminar
WFgERA R X I —

Regional Cooperative Agreement

Hitel b 71 i

Rainfall-Runoff-Inundation

B RRVR L 7 L

Regional Steering Committee for Asia and the Pacific
T VT RN HEOE E B

Regional Training Course
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SAR

SATREPS

SBP

SDGs

SIMRIW

SIP

SNS

SPADE

TC

TOUGOU

UCCR

UNDRR

UNESCAP

UNESCO

UNESCO-

IHP

UNISDR

UTM

VBA

VR

Synthetic Aperture Radar

BN L —4

Science and Technology Research Partnership for Sustainable Development
i ER BUAR R R S [ B Bl

Support Base Partner

PAR— F X=X — [ F—

Sustainable Development Goals

Frfoe nIRE 72 BHJE H AR

Simulation Model for Rice-Weather Relationships

KRR THIET IV

Cross-ministerial Strategic Innovation Promotion Program
NPT - BRIEH) A ) R—T a7 a s T A

Social Networking Service

V=X Xy RT—F T - —ER

Spatial Data Analysis Explorer

2T — 2R AT n— T —

UNESCAP/WMO Typhoon Committee

AREZES

Integrated Research Program for Advancing Climate Models
AR E 7TV EALE 7 1 7T L

Urban Climate Change Resilience

HB T AU AR BRI )

United Nations Office for Disaster Risk Reduction
(BRI & B S HE RS

United Nations Economic and Social Commission for Asia and the Pacific
EESES T 7 KREERFHERZEES

United Nations Educational, Scientific and Cultural Organization
EBESZE R R (ar X =)

UNESCO- Intergovernmental Hydrological Programme
LR A B IR SO

United Nations International Strategy for Disaster Reduction
[l Bt & [ R B S M 55 =)

Universiti Teknologi Malaysia

<~ L —7 LRRY:

\olta Basin Authority

VS

Virtual Reality

AR 52
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WADIRe- Water Disaster Platform to Enhance Climate Resilience in Africa

Africa W7 7 DB DREEEHZERE LT AKRERHEOTZDDTZ v k
7 F—2I
WBF World BOSAI Forum

HREK 7 4 —F L
WEB-DHM Water and Energy Budget-based Distributed Hydrological Model
KT — IS ARG R E T L
WEB-DHM-  Water and Energy Budget-based Distributed Hydrological Model-Snow
S FEEMELEZE LK R XIS IEERE T L
WEB-RRI Water and Energy Balance-based Rainfall Runoff Inundation
K& T XIS IS < BT HEEE 7 v

WGDRR Working Group on Disaster Risk Reduction
IpSHIES
WGH Working Group on Hydrology
IR =
WGM Working Group on Meteorology
EE SHIES
WMO World Meteorological Organization
TG
WRF model ~ Weather Research and Forecasting model
KRR ET L
WWAP World Water Assessment Programme
EE S WK T 2 A 2 M EHE
WWDR World Water Development Report
TSR K B 7 ety &
WWF World Water Forum
HFKT +—F A
Web-GIS Web Geographic Information System
X Band X-band polarimetric Multi Parameter Radar
MPRadar X /X2 K« L FRTG A=K « L—X
YTU Yangon Technological University
Yo AU TRRE
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5.5 ICHARM ~DifH#

Date Visitors & Affiliations No. of Purpose
Visitors
January 25, Delegates from Department of 18 To attend a symposium
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2018 Hydraulic  Engineering, Tsinghua organized by ICHARM for
University, China introduction and academic
communication
February Dr. Ng Yu Jin, Senior Lecturer, etc., 4 To study disaster risk
21-22, Universiti Tenaga Nasional reduction research in the
2018 (UNITEN), Malaysia Pampanga River and discuss
future collaboration
March 9, Ramona Pelich, Luxembourg Institute 1 To have a meeting and a
2018 of Science and Technology (LIST) discussion on research and
training
April 2, S. L. Mohamed Aliyar, Additional 9 To discuss the activities of IFI
2018 Director General, etc., Irrigation Platform in Sri Lanka
Department, Sri Lanka
May 8, Dr. Siswo Hadi Sumantri, ST, MT, 38 To attend a seminar on water
2018 etc., Indonesia Defense University related hazard and risk
management measures
organized by ICHARM
May 21, Prof. Akihiko Nakayama, Tunku 1 To give a lecture on
2018 Abdul Rahman University, Malaysia “Application of Large Eddy
Simulation to Hydraulic
Flows” to ICHARM
researchers
July 25, Mr. Ali bin Selamat, Dean, etc., 14 To attend lectures given by,
2018 Malaysia-Japan International Institute Prof. EGASHIRA Shinji
of Technology (MJIIT) (ICHARM  Training and
Research Advisor) and Prof.
TAKEUCHI Kuniyoshi
(University of Yamanashi,
Former ICHARM director)
as part of the JICA training
program, "MJIT Master of
Disaster Risk Management
Japan Attachment”
August 3, Mr. Habibur Rahman, Joint Secretary, 11 As part of the study tour on
2018 etc, from Local Government "Infrastructure Development

Division, Planning Commission, and

Local Government Engineering

and Livelihood"

35

55




Department (LGED), Bangladesh

August 30, Lee Rae Chul, CEO, etc., Korean 12 To attend a meeting with
2018 Society of Disaster Information PWRI/ICHARM researches
(KOSDI)
September 6, | Professor Tadashi Yamada, Assistant 14 To visit PWRI experiment
2018 professor Daiwei Cheng, etc., Chuo facilities and participate in a
University short lecture by ICHARM
November 7, | Delegates from companies in 16 To learn ICHARM activities
2018 Yokohama City
December 12, | Dr. Gordon Wells, etc., the University 4 To attend a meeting on
2018 of Texas at Austin estimating the run-off and
flood discharge by using a
hydrological model
February 28, | LDP (Liberal Democratic Party) 5 To deepen the understanding
2019 upper house members, Japan of research activities of
ICHARM
May 8, Mr. Raj Kumar Srivastava, etc., 2 To discuss collaboration on
2019 Embassy of India disaster  risk  reduction
between India and Japan
May 10, Zhong Zhiyu, etc., Changjiang Water 6 To discuss technical issues
2019 Resources Commission (CWRC) and exchange ideas between
CWRC and ICHARM
May 30, Mr. Nuguid Jeric John Umlas, etc., 11 To attend training on projects
2019 Department of Public Works and for the master plan and
Highways (DPWH), Davao City, feasibility study on flood
JICA Philippines, JICA Tokyo and control and drainage in
Oriental Consultants Global Davao City
June 25, Dr. M. Adnan Madjid, S.H., M.Hum., 34 To attend a seminar on water
2019 etc., Indonesia Defense University, related hazard and risk
management measures
organized by ICHARM
July 11, Students from Miyagi Prefecture 4 To learn how to evacuate
2019 Sendai-daiichi High School from tsunamis and how to
create a city that protects
people from flood hazards
July 22, Ms. Faizah Che Ros, Senior Lecturer, 20 To attend lectures given by,
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2019 etc., Malaysia-Japan International Prof. EGASHIRA Shinji
Institute of Technology (MJIIT) (ICHARM  Training and
Research Advisor) and Prof.
TAKEUCHI Kuniyoshi
(University of Yamanashi,
Former ICHARM director)
as part of the JICA training
program, "MJIT Master of
Disaster Risk Management
Japan Attachment"
August 6, Nam So, etc., Mekong River To attend Dr. HARADA’s
2019 Commission lecture on “Characteristics of
flood hazard in Japan -
Development of tools for
analysis and warning
system™
August 8, Mr. luma Bani, the Vanuatu To conduct the internship on
2019 Meteorology & Geo-Hazards water hazard and risk
Department (VMGD), and Hisaki management
Eito, the Japan Meteorological
Agency (JMA)
November 1, | Chen, Jiann-Fong, etc., Water To learn how ICHARM
2019 Resources Agency, MOEA, and carries out international
Department of Hydraulic and Ocean support
Engineering, NCKU
November 7, | JICA students and staff To attend lectures and
2019 training as part of JICA

course  work,  "Disaster
Management on
infrastructure (river, road and
port)": lectures and RRI
model training " Overview of

Flood Forecasting” by Dr.

KAKINUMA (Research
Specialist), Mr.
MOCHIZUKI (Senior
Researcher), and Dr.
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MOROOKA (Researcher)

November 18, | Heejun  Chang, Portland State 1 To conduct expert interviews
2019 University, USA on the perception and
governance of urban floods
among flood experts and
practitioners
December 10, | Tsang-Jung  Chang,  Hydrotech 1 To discuss technical issues
2019 Research Institute, National Taiwan and exchange ideas between
University (NTU) NTU and ICHARM
December 11, | Zhang Jing, etc., China 20 To study Japan's prevention
2019 Meteorological Administration and mitigation measures
against  weather  related
disasters  and  capacity
development on risk
management
December 13, | Professor Vladimir Smakhtin, 1 To give a presentation on
2019 United Nations University - "UNU-INWEH current work
Institute for Water, Environment and and new strategy 2020-2024
Health (UNU-INWEH) and have a discussion
December 17, | Professor Zhang Jianyun, Nanjing 6 To have an academic

2019

Hydraulic ~ Research Institute

(NHRI), China

exchange on urban flood
management and visit Tokyo
underground flood regulation

reservoir

FE - FEKRIBATZERE « ATPER 5128 %
E tazmg KEH - [ HERERREA~OREGEIH (2019 4 12 )
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FhR I & FIAEO ROWFEPHCILIERE - TARWMARAET S5 & & bIC B - BoKILE
MEHE LT, 2 L0 2FET 230 4 O AT RIE &2 SRR EENE U,
ICHARM ([ZHBW TR, FRCHIRILEICPE 5 KERNSIZRET 2 A2 D TV 5,
F7-. IEBEAEL L TWD D - BoKIBEICE B L CERHERE 217 - 72, MR8
SN BAT— ROBMRICE D S & L b, LEMARBSEN O AT — RO 21T -
TWn5,

JE s BT 36 1) AR EE) 1 oD b - HEKIE

6.2 2019 FFRJEES 19 FIT 5 SR EHE OFH AN

2019 47 10 A 12 BIZKEICHWERA ) 2R o= F FHFELEEIC EREL7-ARE 19 &
(Hagibis) 1%, HAREEOLWGFEFHIZFEEI 2 RINE 726 Lz, #FEAKED 1,000mm
FEZDHE FRINERR) £H0, WAARZFLE LS OMAT3I, 6, 12, 24
RERI PR K BEZ DWW TR | 1 AL ofdka 8T L, %< Ok ©Hab - HKILECH
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JE 2 kRN FEHE L TV D,

M1 SRR 2019 4 12 A 12 A N BIF#E S S
(http://www.bousai.go.jp/updates/rityphoon19/pdf/rityphoon19_42.pdf) L ¥

BRI AUARRAT TR L7 1)« PKIEE ORI

6.3 VX UZAT 2T V=T8I DHIIBEIZBIT 5 il

Ry rw—E HERINLD Y v X )N, K 36,000km? D ik & RO [E N A E O )T,
FOMOTAF 27 V—ida— MERER L, FRLOEZT IV b« R BRI 5%
REIN TN D, L AKREIRE S DI & W iOERIZ X - T L Bl s i
20 ERISHE D WINDERRTRR B O REZEI AL T T 5, R RR T,
LANC X > TIHERM lkm 225 X957t 2AbH - T, BHSCEHOMRITD & X
DEEDIFETIT) D D RE T———
ZHEFEZILTCND, ZDXD
7RRPUZ B > T, ICHARM I3,
Ty v —IERE KGR - )]
REIRER (DWIR) OEFED
& 2017 L &0 B RHEAT . Bl
H) - A, AKERIEER & O fE i
BT VEC 3 Tl [ 38 oD 9] 5=
REINZ D 5B IZED M
ol & HIT, WFEDO%IE - Al
\ZFE D LI DTERK - H R D FEHE
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HRICEDTWD, O XD 2R8I %218 U T, Wik O UM D k) - TR
B9 2 AEAMhE, AT ZRE) O ] K O]
AR EEEOWEE L OGRR LY, EEAR
HAPBFLATND,

6.4 Ly RO Db & MRS BT D A

R PT RIS H D b Ly TANT 1L OFXNBHRAL TS, ZHHDH
B i ROk fE Z K->t )INZE B L RO HETE R 63 2 AR 1 o5&
B3 B WFSE & EBHRAT R OB A 12 DWW THT - TV 5, ARFSEIEEN T, — & STEE
FEBFHREOMBEZITH L LI ((RERE - MEET), Vo AT TRV
X —EBHEREFTOW NI 2 M THEINTEY . 2N E TITRO L 5 2Rl ai R85
HILTWD, BUIOIRERR & TWEERET, b LYy WKL OB 4 =% T e
VN E SR O fESE, HE B O A 20T 2 AEIR, & ONWKICE bR & K MR A9 5 ik

W ESND, WIARN O E
ZZ TR W ENC BV T,
FRERD 73 BB U 7= MEA TR oD
RAZ2EL, ELToREs
ZAF 2 K I R R D 4y
RSB 2 A B, LK &
7K DNEA 3 2 E I CILiE
ARG/ L, S B
DI ET, JRBEITHRE 1 -
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7. J5H - FOMIEE)

71 FiE

ICHARM } OV DIFFEE 1T K DR FEIEECRm U R &I L - T, 2018~2019 LT
XL T OREENZE I,

F 72, ICHARM TIIHE FIEE OB A B & L TEREHIE AR TR0 | B
Bk 72 ICHARM OFRFZEFIC L DX oD, A, KEEOERIZ ST 5 Al
ERZRBPE 2 L. b D 5 i bENTZAFZEICK LT, ICHARM BEST PAPER
AWARD %% 5. LT\ 5,

7.1.1 2017 4ERE HAHPRZRSE GRSUREEM)

FEE T, KEER, SKY - X7 X o LAZ BEFAGR: 70 U Eroik
HEBHIEN 235 1T D UKILEEMRNT & GIS ~ v B 7 — S E b SRR [ 72 H
0 LA & FRE—, E-journal GEO Vol.11, p.361-374, 2016.

7.1.2 HAMBEREEFAH A Outstanding Student Presentation Award (OSPA)
Md. Khairul Islam, Mohamed RASMY, Toshio KOIKE, Kuniyoshi Takeuchi: Inter-
comparison of gauge-adjusted global satellite rainfall estimates for water resources
management in the Meghna river basin

713  LRWFERTEER T

Mohamed Rasmy Abdul Wahid ZE{TAF9E 5

7K B S D fERRIZ BE S D WFSE K AR FR B2 kS L. WEB-RRI £ 7 /L DBAZE &
AV T IR DUIKIER A~ DI R D EN TR AT, RERIESEARD
BERBY IR I 3 2 J ek

714 BRFSESHEEEE
Gul Ahmad Ali, Atsuhiro Yorozuya, Hiroshi Koseki, Shinji Egashira, Shoji Okada: STUDY
OF BEDFORM AND BOIL OF THE FIRST KIND BASED
ON OBSERVATIONS IN BRAHMAPUTRA RIVER, Japan
Society of Civil Engineering (JSCE) 2018 Annual Meeting

7.1.5 HEREEE 2018 A EBEE 1TE
R 2 —

7.1.6 EBUF 2019 FERGEE e v H—RD

2019
Nt v — R m%%@%fﬁ
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717 TUT - AT =7 MO HEREINC BT 2 B S (AOGEO) T = m—
IR 2 — R

7.1.8 M7 AtE4 2018 4R JE Ml e A A F N E
FEMRKEE(TAIEE . KFEERETER
TETAf AN S EE R A > 27 4 (IDRIS) DR

7.1.9 2019 FEET L o ARENIFE X ¥ — (SCAT) 2EKE
N X —

7.2 ICHARM Open day
B 4 Ao TR FAEIREBIZEME S D EARIFIEET O — i ABICE bE.
[ICHARM Open Day | # 2018 4 4 H 16 H }x 1* 2019 4 4 H 23 BIZENEHUBAME L7z,

ICHARM DOAMEAMIFER & iR & OME R OSAEANHERIC L v . S <TTf
DRIFIRSLNT R i T 7L« RIRIRASLA
AR A D AT R OB RS R
JiEREL,

ICHARM Open day Ti%., ICHARM
O+ - E LR O/ EAWHE B K O
AH 7T K- T, G, EERLOWVE
FRINE T2 EII A THEFETIT-o TV 5,
BAKAIIZIE ICHARM #F5E# X IIHHE
BIZ X2, FENSOWHERIZ X
% HE O SRR - K EFFIZON
TORAE—® v g &fTo0,

FEhte H ZNE N
2018 4 - RS (73 - b v X — R ORISR
40160 | 4) KO AHTE | - HLEEYHER Ahmed Tanjir Saif FIZ X 258

HEFR (18 4) 'Water Related Disasters around the World |
DOAFE 91 & « 10 W [E® ICHARM HHEBIZ L AR A X —F v
« BRIAETT 54 g

2019 4F - TR EE R (81 - /bt v X —ROBRSERE
4 23H £) RONEARHE | - EAFRREMHME S Ahmed Tanjir Saif [KIZ X 5 #0H
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ANNEX 1
Number of Alumni of ICHARM training program (as of March 2020, with possibility)

Ph D. Program "Disaster Management"

counuy(2|2|2\2\2 |2 \2101010/010l012 10|55 15 7155|515 (5|2 (5|5 1215|2212 17|¢)2|2|2 |2 5|2 |5 |5 |5 5 2
SI2IE(2|R|Z|2(5|e|m (2|58 (2|5 |e|B 2|8 |alz|c|R |2 (8|22 (8 |5|2 |15 2|55 (2|5 |Z(3|5|5(28) & |.=
SIRIBIEITIRIEIR 22|35 BIE] IS 1B1P 1P| (212151213 |%13] [F|8|E1B|E|7 (2|2 (2|8 |2 |52 B |5l H
o T o2 5(5(8(% 5 g ] |28 2 °1%13 (9 HEIEEE o 2 T8
SRRt ) o | & S 1o ) k=) 2 EREAE-! 43 ) @ 32
5|5 N I} 3= S = = @ se

S| |° 2| & gt
H il |5 EH

Year H ® )

2010-2013 1 1 1

2011-2014 1 1]1 3 1

2012-2015 1 1 2 2

2013-2016 2 1 3 3

2014-2017 1 1 2 -

2015-2018 1 1 2 2

2016-2019 1 1 2 2

2017-2020 1 1 -

2018-2021 1 1 1 3 -

2019-2022 0 -

Total oflelofofofoJoJoJoJoJoJ1]oJo[2][ofof2]o]Jo]JoJoJoJoJoJ2]1]ofof2]ofJo]JoJoJ1]ofoJofofof1f1]JofJof 19 1

Master's. Program "Water-related Disaster Management Course of Disaster Management Policy Program*

2007-2008 2 3 1 3 1 1 11 | 10

2008-2009 2 2 1 1 1 2 9 7

2009-2010 2 1 1 31 1 1 2 1 13 | 12

2010-2011 2 2|1 1 1 1(3 1 12 | 12

2011-2012 2 2 1 2 2 6 1 1 1 1 19 | 19

2012-2013 2 1 2 1]1 1 1(1]1 1 12 | 12

2013-2014 2 1 1 1 1 1 2 2 1 12 | 12

2014-2015 1 1 1 2 3 1 2 2 13 | 13

2015-2016 2 1 1 1]1 2 1 2 1 1 13 | 13

2016-2017 1 1 1[1 2|11 1 2 1 | 8

2017-2018 2 1 1 1 2 2 1 2 1 1 14 | 14

2018-2019 1 1 1[1 1 1 1 1| 8 7

2019-2020 2|2 2 2|2 1 11 | -

Total o0f22]2]ofs]ofofua[3]of1]2]o|3]1[5][7[4f4]o]2]1]1]1]10]14]0fof1f18[a]ofa]a]13]of1[3[2]1[2]4]1]a]158] 139

JICA training program "Flood Hazard Mapping"

2004 2|2 2 3|2 2 2 1 16

2005 2[2 2 2[2 3 1 2 16

2006 2]2 2 2|2 2 2 2 16

2007 2]2 3 2[3 2 1 3 2 20

2008 1[2 2]2 1 1 1 10

Total 9]10 9 11]11 10 1 9 8 78

JICA training program "Local Emergency Operation Plan with Flood Hazard Map"

2009 11 2 1 1 1 1]1 1 10

2010 12 2 1 1[1 1 1)1 1 12

2011 12 2 2 1 1 1[1 11

Total 3]5 6 4 3|1 3 3]3 2 33

JICA training program "Capacity Development for Flood Risk Management with FAS"

2012(A) 3 3 2 2 3 13

2012(B) 7 7

2013 3 3 2 3 2 3 16

2014 3|3 3 3 3 3 2 20

2015 1]2 1 2 4 2 4 2 2 20

2016 21 1 4 2 2 4 2 18

2017 1 1 2 2 2 2 10

Total o[6[4]ofJofofoJofJofofoJ1]ofo]2]ofof17[oJo]o]oJo]8]oJoJo]11[o]o 18[o]o[6]ofof10]ofofo[12[0]0] 104

JICA training program "Capacity Development for Adaptation to Climate Change"
200 [T T s T T T T I O Y B

UN/ISDR Training course "Comprehensive Tsunami Disaster Prevention"

(2008 T T T T (4T T 2T [ E [ 1 [T 1]

UNESCO Pakistan Project workshop

2012 6 6

2013 5 5

2016 2 2 4

2017 2 2 4

Total 4 15 19

UNESCO West Africa Project

200 T T T T T Il TTTTITTTTITTTTITITTTITITITTITTT T [TTTTTT s

cuny[2|2|2|2|2|2|010\010|2m\0l2l0 12\ 215 315 |2 | 5|5 |2 2|2 | 5|2 |2( 2|22 8|8 |22 2 215 5|5 |5 5 g | 2
SIZIEI2|RIZ|3|3|5|R|2|Z 2155|823 |z|z|z(R(2|RIZIR|C|ZI2IE R 2|c|ZIRIZIB|ZIZIS|E|2] &
212312 IRIE IBI2I5 3 SUIECI®| [21E151213]1 [B] IPIEI2[EI1E)7 12161218517 5 |B|E)°
2@ I g SRR = & o o128 2 MR B 5|22 ol H
Bl 12| (27 HE] ® 2 B 2[4 |2 20 1= |°®

s o |z
2 E g
Year El 2 5
Total |4|41(13|4|5[2]9|21|3|0|1|3|1|3|3|9(29(6(21]15(13| 1|3 |1|21|17|1 |1 [12(38]1[38|1|1|27|3|1|25/2|1|3[261|1]432
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ANNEX 2
List of the Master Theses in 2017-18 & 2018-19

Year Country Title
2017— Nepal Prediction of Sediment Run—Off Processes in West Rapti River Basin, Nepal
2018 ) ) . . ) . . . . . L
Pakistan Real Time Flood and Inundation Forecast in Trans—Boundary River Basin using Multi—Model High Resolution Precipitation Forecast
) Risk Assessment of Urbanization Plan
Vigt Nam in Ma River Basin, Thanh Hoa Province
Brazil An Integrated Flood Damage Assessment in Brazil
Philiooi Assessment of Flood Impact on Local Socio—Economic Development in the Davao River Floodplain, Philippines
ilippines
Bangladesh Bed Form and Side Bank Erosion of Padma River Reach
Bangladesh Investigating the Impact of Climate Change on Flooding in the Teesta River Basin, Bangladesh
. Development of an Integrated Research Method for Effective Water Resource Management in a Complex Watershed System: The Case of
Sri Lanka ;o .
Mahaweli River Basin
T . Effects of Infrastructure Construction in Flood Disaster Prone Areas Case Study: Construction of Dumila-Rudewa—Kilosa—Mikumi Road
anzania
Sri Lank Development of Effective Water Usage Plan for Dry Zone of Sri Lanka: Case Study in Malwathu Oya Basin
ri Lanka
Fiji Regional Disaster Profiles in the South Pacific Revealed by the South Pacific Convergence Zone Position
Pakistan Integrated Water Resources Management through Efficient Reservoir Operation in Swat River Basin, Pakistan
Nepal Impact of Sediment Supply Condition on Morphological Change along Lower West Rapti River, Nepal
X Development of Satellite Rainfall Based Approach for Effective Flood Disaster and Water Resource Management in Transboundary Rivers
India _ . .
A Case of Gandak River Basin
2018- Bangladesh Study On Channel Changes And Bed Deformation In Confluence Region Of Ganges And Jamuna Rivers Under Different Inflow Conditions
2019 ) . . . ) L o . ]
India Development Of Integrated Hydrological Modelling Framework For Flood Inundation Mapping In Branhamanibaitarani River Basin, India
Liberia Analysis Of Climate Change Impact Using Bias—Corrected Precipitation In St. Paul River Basin, Liberia
Nepal Influence Of Sand Bar Behaviour On Channel Changes Along Kaligandaki River, Nepal
Pakistan Assessment Of The Climate Change Impact On The Flood Risk Change In Chenab River Basin
Philippines Rri Model-Based Flood Evacuation Timeline Of City And Municipality Lgus In Pampanga River Basin, Philippines
Sri Lanka Development Of Integrated Water Resources Management Plan For Eastern Dry Zone In Sri Lanka: The Case Of Gal Oya River Basin

ANNEX 3

List of Ph.D Theses accepted in FY2018 & 2019

Year Country Title
2015- DEVELOPMENT OF AN INTEGRATED HYDROLOGICAL MODELING FRAMEWORK IN MOUNTAINOUS AREAS INCLUDING
2018 Pakistan RAINFALL AND SNOWFALL QUANTIFICATION

DERIVED FROM DATA INTEGRATION

23127 Bangladesh ASSESSMENT OF SELECTED STRATEGIES TO INCREASE ECONOMIC BENEFITS IN HAOR AREAS IN BANGLADESH

2016- . . . . . . . X .

2019 Pakistan Fundamental Study for 2-D Numerical Simulation of Channel Changes in Large Rivers Dominated by Fine Sediment
2016— Bansladesh Developing a Methodology for Integrated Flood Risk Assessment in a Transboundary River Basin Using Multi—Platform
2019 € Data Under Global Change— the Case of the Meghna River Basin

48

68




ANNEX 4

List of internships in FY2018 & 2019 at ICHARM

Year | Country Affiliation Title
Fy Philippines |Nagoya Universty |Flood simulation for estimating flood flow impact on river channels
2018 o . Flood risk management and disaster resilience in river basin focusing on agriculture
Philippines |Nagoya Univers ty
sector
Yokohama National . .
Bangladesh ) Study on flood and drought risk assessment based on climate change
Univers ty
Pukyong National . . . .
Korea R Flood forecasting of Davao River basin caused by typhoon rainfall
Univers ty
Myanmar Kobe University Study on urban flood simulation using Rainfall-Runoff-Inundation Model
X Osaka Inst tute of i .
China Exercise on Flood Analysis System
Technology
Seoul Nat onal . . . .
Korea ) Study on flood forecasting using Rainfall-Runoff-Inundation Model
FY Univers ty
2019 . o Depth-averaged two-dimensional numerical simulation of the backwater effects on
Cambodia [Kyoto University . .
sediment transportation
China Sichuan Univers ty |Development of a Global System for Flood Risk Early Warning
Indonesia  |Univers ty of Tokyo |Analysis of River Channel Planform Change in the Meandering Plain
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ANNEX 5

ICHARM Publication List (January 2018 ~ March 2020)

A. Peer Reviewed Papers /| ZFHAfT5H3C

Basara, B.N., Perera, E.D.P., (2018) Analysis of land use change impacts on flash flood
occurrences in the Sosiani River basin Kenya, International Journal of River Basin
Management, https://doi.org/10.1080/15715124.2017.1411922, pp. 1-10

FASE B -, JLEEHETR . 20164F A E107512 & /A Dtk « RMEEE 2 RS 2% HifE
FHELE, HE, A ARMIETE S Vol.39, pp.47-66, 20184:1H

Az, NtREE, RI)I - BRIINFR OB RE & L SR 2 AR & L7l
YTV T IIOBIE . K LE R SCEH 625 (HARERmICEBL OKILE) ) |
Vol.74, No.4, pp.I_103-1_108, 20184-2H

RARET, MNSEE], BTERERRE, R KE, TLBUETS. B L ) IS 81T 2 Uk
TR & FRIKAERE — k29 7 A NUMAEERZ R ZFl & L C—, KL amUES
62% (LAFAFHCEBL K T5) ) . Vol.74, No.4, pp.l_1177-1_1182, 201842 A
RO, TLEES, WD - AR Z P S WK O - —20174E7 H JUM AL 22N
(ZRDREINPK /G L L T— KILFamERe2s (AT amCEBL UKL
%) ) . Vol.74, No.4, pp.l_937-1 942, 201842/

EHARSE, AR, T T VDKL T A —F bl IS < 22 IR B 7S B 7
2 BT — 2 OF ARG, K o SCEF62E (hARZ M SCEBL OKLAE) ) |
Vol.74, No.4, pp.|_1345-1_1350, 201842 H

AR, BRSNS, BEONA Fu 7T 7 2l 5D/ O 5l i€ 7 v
DIRT A —H OHEE | K L5 CEH 625 (TAY 2 CEBL UK L) ) | Vol.74,
No.4, pp.1_1015-1_1020, 2018%2H

Danang Dwi Admojo, Taichi Tebakari, Mamoru Miyamoto, Evaluation of a Satellite-based
Rainfall Product for a Runoff Simulation of a Flood Event; a Case Study. 7K L& CHEH
625 (LARFEFWCEBL OKLY) ) | Vol.74, No.4, pp.1_73-1_78, 201842 A
JLEETR, SRR, MR LIS, BRBUE, e - LATRIC K D HERE &
I B U0 oft i TNE —20174E7 A SN AL SE R S ERF O R 1 % %t
S& UT—, KILFmIUER2E (EAFRMmICEBL UKL ) | Vol.74, No.4,
pp. 1_925-1_930, 201842 H

WA, TLEE TR, FIEE 7. SERMCR T 5 TR EOHEEE, KT ¥
HREEe2E (AT ICEBL OKILY) ) | Vol.74, No.4, pp.1_931-1_936. 20184
2H

WP, Msksym GUSYEV, E@WJIE, THZW, K[UEEENA > RRUTEY o
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JIFIR DFIAN R AT S 525 Al K Toam SCER 628 (E AR RRm SCHEBL UK L) ) |
Vol.74, No.4, pp. 1 _121-1 126, 201842H

EJNBERE, Mohamed RASMY ., /INttif2hfE, /KIk & FEBER A ZE L7z 0 o RU T I2H
(T % AMSR2BEE IR FEA 1 & HHEOK O HEE S FIEOBET, K L5 SUEF62%5 (1
KRBT ICEBL KI5 ) . Vol.74. No.4, pp.l_271-1 276, 20184F2H
RIFFEM, FEE T, HBEAR, FR2749H R - FALZMIC X 2N
AT DOWSRFIEZ RIS 2 AT IE K ToEam SR 625 (AR CEBLOK L)) |
Vol.74, No.4, pp.l_1159-1 1164, 201842/

TEZL, BRIRGL, BRE. EAERE. BEIFN. AOKGAA. IR R], BRTTiRE
HEXRE LIZRAKT XY A R I 2 b—r a3y, DRPEGRIUEB2 (R T.5) |
73 & 2 5. pp. 1 499-1 504, +ARZEE 20174

RIFEMR, REUK BAE, FBEAIR, BHERE 7. A ERIRICK T 2 TR
SIRFDKE Y 2 7 1EREEML DL J1RB BT 2 FEEFHA ., e & aim Uk,
No.32, pp.103-111, 20184-3H

Young-Joo Kwak, Flash Flood Mapping for Mountain Streams Using High-resolution
ALOS-2 Data, Int. Arch. Photogramm. Remote Sens. Spatial Inf. Sci., Vol.XLII-3/W4,
pp.307-312, 2018

Zhang H., Ao T., Gusyev M., Ishidaira H., Magome J. and K. Takeuchi (2018). Distributed
source pollutant transport module based on BTOPMC: a case study of the Laixi River basin
in the Sichuan province of southwest China. Proceedings of IAHS 2018, 379, pp.323-333,
https://doi.org/10.5194/ piahs-379-323-2018, June 2018

Thu M., Gusyev M., Hasegawa A., and A. Husiev (2018). Analysis of floods and droughts
for past and future climates in the Bago River basin, Myanmar. Proceedings of International
Conference at the International Academy of Life Protection, Kyiv, pp.138-146, ISBN 978-
966-699-935-4, June 2018

Islam M. Khairul, Nikolaos Mastrantonas, Mohamed Rasmy, Toshio Koike and Kuniyoshi
Takeuchi, Inter-Comparison of Gauge-Corrected Global Satellite Rainfall Estimates and
Their Applicability for Effective Water Resource Management in a Transboundary River
Basin: The Case of the Meghna River Basin, Remote sensing, Vol.10 Issue 6, 828,
https://doi.org/10.3390/rs10060828, June 2018

Odhiambo C., Gusyev M., Hasegawa A., and A. Husiev (2018). Evaluation of Proposed
Multi-Purpose Dams For Flood and Drought Hazard Reduction in the Upper Ewaso Ngiro
North River Basin, Kenya. Proceedings of International Conference at the International
Academy of Life Protection, Kyiv, 119-127, ISBN 978-966-699-935-4

J K TEERETS UL O R U LD < SRR DFEHT | 1)1 EL fism SC4E . Vol.24,
pp.197~202, T R%F4x. 201846 H
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L6 ST, JLEEETR . ZERNICHE D LRD « JRARDARE & ift NI ICBE I 24858, )1
Heftram s, Vol.24, pp.71~76, T AR%E . 201846

Mahtab Mohammad Hossain, Miho Ohara, Mohamed Rasmy, Effectiveness of the
Submersible Embankment in Hoar Area in Bangladesh, Journal of Disaster Research, VVol.13
(4), pp.780-792, August 2018

Andrea M. Juarez-Lucas, Kelly M. Kibler, Takahiro Sayama, Miho Ohara, Flood risk-benefit
assessment to support management of floodprone lands, Journal of Flood Risk Management,
https://doi.org/10.1111/jfr3.12476, September 2018

SRR, RIFSEPR, SR EE, UK R, FHERFNOBRARFETO I —A L AR
FIM 2B 8 Lz BintRm T SERBRILA S AT L OREE, HllZ 2 2 fm SCE.
Vol.33, pp. 247-257, 20184-11H

AT, BEVEE, B, 77 DAL RT3 1 5 200545 s AYYE K O AR
BhEE—fEEE AT — X EMIic L 2 =% U 7 KT FFCEE, Vol.63, pp.|_1417-
| 1422, 2018411

TN, B4, Maksym GUSYEV. Bhuwneshwar SAH. “=111 3K, GHEIL.Z .
NHARRE, X N AIZBT D RBEEEIC L B BERE TR0 R HEEME & & DY
AOBRAE, KT 5w %, Vol.63, pp. 1_97-1_102, 20184-11H

FFRfERr, i), LB, GHRIL 2, ILEHINC BT 5 G E T L &
W2 oK T ERFIEOBFE . KI5 3C%E. Vol.63, pp.|_1345-1_1350, 20184F11
A

HARTEES, ANt R, BERSRRR. TP Rn=E . L, N SER] ORI 4 V2 &
W L 72RRIFE 7 /WA X 2 IKAL T I B0l OB JE . 7K T2 308 . Vol.63,
pp.I_1381-1_1386, 2018%-11H

Gul Ahmad Ali, Atsuhiro YOROZUYA, Hiroshi KOSEKI, Shinji EGASHIRA, Shoji
OKADA, ANALYSIS OF BEDFORM AND BOIL BASED ON OBSERVATIONS IN
BRAHMAPUTRA RIVER, 7K T34, Vol.63, pp.1_925-1_930, November, 2018
Vystavna Y., Diadin D., Rossi P.M., Gusyev M., Hejzlar J., Mehdizadeh R., and F. Huneau
(2018). Quantification of water and sewage leakages from urban infrastructure into a shallow
aquifer in East Ukraine, Environ Earth Sci 77: 748. https://doi.org/10.1007/s12665-018-

7936-y
Badri Bhakta Shrestha, Hisya Sawano, Miho Ohara, Yusuyuke Yamazaki, Yoshio Tokunaga,

Methodology for agricultural flood damage assessment, Flood Risk Management, December,
2018

Miho OHARA, Naocko NAGUMO, Badri Bhakta SHRESTHA, Hisaya SAWANO,
Evidence-based contingency planning to enhance local resilience to flood disasters, flood
risk management, December 2018
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JRHRHE, JLSAMETS . VD HEAE I E B L 720l OMEWT ok B R OFHIE, K T
4. Vol.63, pp.l_907-1_ 912, 20184111

FAZEE T, NZE - R OBRAB 211 5 g 7 > 7 OIS, 55 UL iF4E, Vol.58,
No.1, pp.13-27. 20194-1H

WO, B IRRZ RS, BB, AL ARsk, A, Observation of Jumping Cirrus with
Ground-Based Cameras, Radiosonde, and Himawari-8 ., Journal of the Meteorological
Society of Japan, Volume 97, Issue 3, pp.615-632, 2019

Badri Bhakta Shrestha, EDP Perera, Shun Kudo, Mamoru Miyamoto, Yusuke Yamazaki,
Daisuke Kuribayashi, Hisaya Sawano, Takahiro Sayama, Jun Magome, Akira Hasegawa,
Tomoki Ushiyama, Yoichi lwami and Yoshio Tokunaga, Assessing Flood Disaster Impacts
in Agriculture under Climate Change in the River Basins of Southeast Asia, Springer, Natural
Hazards, 97, pp.157-192, June, 2019

Asif Naseer, Toshio Koike, Mohamad Rasmy, Tomoki Ushiyama, Maheswor Shrestha,
Distributed Hydrological Modeling Framework for Quantitative and Spatial Bias Correction
for Rainfall, Snowfall, and Mixed - Phase Precipitation Using Vertical Profile of
Temperature, JGR Atmospheres, Vol.124, Issue9, pp.4985-5009, May, 2019,
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2018JD029811

Stewart, M.K., Morgenstern, U., Tsujimura, M., Gusyev, M.A., Sakakibara, K., Imaizumi,
Y., Rutter, H., van der Raaij, R., Etheridge, Z., Scott, L., and S.C. Cox (2018). Mean
residence times and sources of Christchurch springs, Journal of Hydrology (New Zealand)
57(2): 81-94.

Gusyev M.A., Morgenstern U., Nishihara T., Hayashi T., Akata N., Ichiyanagi K., Sugimoto
A., Hasegawa A., and M.K. Stewart (2019). Evaluating anthropogenic and environmental
tritium effects using precipitation and Hokkaido snowpack at selected coastal locations in
Asia. Science of the Total Environment 659: 1307-1321, doi:
10.1016/j.scitotenv.2018.12.342

Chatterjee S., Gusyev M.A., Sinha U.K., Mohokar H.V., and A. Dash (2019). Understanding
water circulation with tritium tracer in the Tural-Rajwadi geothermal area, India. Applied
Geochemistry 109: 104373, https://doi.org/10.1016/j.apgeochem.2019.104373

Thapa B.R., Ishidaira H., Gusyev M.A., Pandey V.P., Udmale P., Hayashi M., and N.M.
Shakya (2019). Implications of the Melamchi water supply project for the Kathmandu valley

groundwater system. Water Policy: Volume 21, Issue S1, pp 120-137

Hisaya Sawano, Katsunori Tamakawa, Badri Bhakta Shrestha, Tomoki Ushiyama, Maksym
Gusyev and Toshio Koike, Formulation of adaptation measures for flood management under
the uncertainty of future projection, Proceedings of THA2019 International Conference on
Water Management and Climate Change towards Asia's Water-Energy-Food Nexus and
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SDGs (Bangkok, Thailand, 2019), pp.475-480,
http://aseanacademicnetwork.com/sites/default/files/conference/Proceedings_ THA2019-
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Annex (1)

AGREEMENT BETWEEN THE GOVERNMENT OF JAPAN
AND THE UNITED NATIONS EDUCATIONAL, SCIENTIFIC
AND CULTURAL ORGANIZATION (UNESCO)
REGARDING THE CONTINUATION, IN JAPAN,

OF THE INTERNATIONAL CENTRE
FOR WATER HAZARD AND RISK MANAGEMENT (ICHARM)
(CATEGORY 2) UNDER THE AUSPICES OF UNESCO

EREASBE R E U OB T 2 KKEBOARE MEEEDO D OEEE v
Z— (BRX45) OBEREIZRIT A#kEICET 2 BAEBR & EERESZEBRZEL
LR & DR D E

The Government of Japan (hereinafter referred to as “the Government”), and the
United Nations Educational, Scientific and Cultural Organization (hereinafter referred to as
“UNESCO”),
HAEBUT (LT TEURFL &9 ,) KONERSESZBE R SUERERE (LT T2 xR =)
EWVog) I

Recalling that the General Conference at its 33rd Session in 2005 approved the

establishment of the International Centre for Water Hazard and Risk Management as a category
2 centre under the auspices of the United Nations Educational, Scientific and Cultural
Organization, and that the Agreement between the Government of Japan and the United Nations
Educational, Scientific and Cultural Organization (UNESCO) concerning the Establishment of
the International Centre for Water Hazard and Risk Management under the Auspices of
UNESCO (hereinafter referred to as the “2006 Agreement”) was signed in Paris on 3 March
2006,
T HAEOEBRESG BB R F U O 2 O =+ =RV T [RIKE
DETLE XD 2 —& LTOKKEDMER L CalE B O 720 DO ER T
V=D ETKGR L, MO T ARFEZH Z ISR T, EHERESBE RS SUEES
DT 5 KK E DR L OEREF O 7= OEESE > 2 — ORI 5 HAH
BUR & EBEESHE R E U & oo E (LT TZFREHE] £ H,) BE
HINTZ AR L,

Considering that the 2006 Agreement expired at the end of the fifth year following its
signature, and that the Agreement between the Government of Japan and the United Nations
Educational, Scientific and Cultural Organization (UNESCO) regarding the International
Centre for Water Hazard and Risk Management (ICHARM) (Category 2) under the auspices of
UNESCO (hereinafter referred to as the “2013 Agreement”) was signed in Paris on 23 July
2013,
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TAANEREN T DOFL ORI L IR OFEORBIC 2RV, KO T+ =4t
A A= R T ERREAZEE R SULREBE OB B 5 KK H Ofa ik Oaike
HOOOEEY 7 — (58 X53) (2B 25 AAREET & EESES ZE 2230
L DOMDWHE (LT TZT+H=ZFHE] vd,) BEAShIEIEEEEL,

Considering Decision 207EX/16.11 of the Executive Board of the United Nations
Educational, Scientific and Cultural Organization in 2019 by which the Executive Board
decided to renew the status of the International Centre for Water Hazard and Risk Management
as a category 2 centre under the auspices of UNESCO and authorized the Director-General of
the United Nations Educational, Scientific and Cultural Organization to sign the corresponding
agreement with the Government of Japan,

T HEDEBESBE R U OBITEAESOWRESE A - T B/t
M) I2E o T AEAED, KEFEOERMLE OEREHOIZD DEERYE 2 —IC
DWW, [T 28 XKoot 2 —L LTOMNEZEHTDHI EEREL,
K ONRIBE B 55 R R A2 o6 L CE D HCHNCAR © HAKEBUN & OB EICES T DHERA
Hzl2Z L &BEE L,

Desirous of defining the terms and conditions governing the framework for
cooperation between the Government of Japan and the United Nations Educational, Scientific
and Cultural Organization that shall be granted to the said Centre in this Agreement,

H A EBUT & [E RS BB B b B & O DO W ) D7D DRk 7 2 BT 5 5%
HCTh - T, ZOWENFEBEB DR 2 KK EDMBR K Ot E o720 O ERE &
V=B DEEDDL I EEMEL T,

HAVE AGREED AS FOLLOWS:
WO ERBY WHE LI,

Article 1
Definitions

&

In this Agreement:
ZOWEIZBNT,

1.“Government” means the Government of Japan.

TBURF) &k, BFAREBIFZW D,

2. “UNESCO” means the United Nations Educational, Scientific and Cultural Organization.
[z 2a) i3, HEESGHBTRZEUEEE 20 9,

3. “Centre” means the International Centre for Water Hazard and Risk Management.

2
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o —] Lid., KEEOGHRE EHREEOT-ODERE L ¥ —%2 9,

4. “PWRI” means the Public Works Research Institute, Japan.
[EARMFZERT) &1k, A AREOENAFZEFRREN LARMER 20 9,

5. “Contracting Parties” means Government and UNESCO.
MR E ) L3 BIRR 2 Rr 2320 ),

Article 2
Continuation

kR

The Centre originally established in 2006 in Japan by the 2006 Agreement shall

continue under this Agreement. The Government agrees to take, in the course of the year 2020
and within the limits of the laws and regulations of Japan, appropriate measures that may be
required for ensuring the continued functioning of the Centre established in 2006 in Japan, as
provided for under this Agreement.
CTAREBEICL o T TAEICHAREICRSL SN o F—1T, ZOHEICHE S
THkfEd 2, BUFIZ, T ZHFEHFIC2> HAREOESOHPFAN T, ZOBMEDED
DEIAITED, B =Gl EMEHAET H 2 L AR T DD HE L S D
WilkEE2 & 52 LICRET 5,

Article 3
Purpose of the Agreement

WEDCER

The purpose of this Agreement is to define the terms and conditions governing
collaboration between the Government and UNESCO and also the rights and obligations
stemming therefrom for the Government and UNESCO, within the limits of the laws and
regulations of Japan.

ZOWEIZ. AAREOESOFPAN T, BUF & a1 X3 & ORIO R 2 BT 5 544
WNCBIF R AR R NN TR MNP D ET DN R OEB 2 EDH 2 L&
HEv &9 2,

Article 4
Legal Status

AL

3
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1. The Centre shall be independent of UNESCO.
U H =L, 2R RaAnbMIN LebDET 5,

2. The Centre shall be an integral part of PWRI, which enjoys, in accordance with the laws
and regulations of Japan, the legal personality and capacity necessary for the exercise of its
functions, including the capacity to contract, to acquire and dispose of movable and immovable
property, and to institute legal proceedings, in relation to the activities of the Centre.

T H i EARWIEFT O AR G O —E A . TARBIZERTIZ. A AREOIESITHE,
Z DA AT 2 T2 DI B IRIE NS e ONEE EoRES) (B Z —OIFENIEEE L
T, BB &fim L, BIPEER OVREIEZ BUG L, RO L, WONTER X 2 21
NEate,) 8T %,

Article 5
Objectives and Functions

B R OMES

1. The objectives of the Centre shall be to conduct research, capacity building, and
information networking activities in the field of water-related hazards and their risk
management at the local, national, regional, and global levels in order to prevent and mitigate
their impacts and thereby contribute to achieving sustainable development in the framework of
the 2030 Agenda for Sustainable Development, promote integrated river basin management,
and strengthen resilience to societal and climate changes.

o s—iE, KIZEET ZREOMBROLELIEL, UIEMTD720I12, F
To. THUSE o T, F T2 DO D ZF =+ 7 ¥ = U X OFHHAICBIT 5
Frfot rTRE 72 B D ERICEBR L. AR OFRIEE BRARE L, W=D
ALK OV )3 2 5 (C A Z s b3 2 7=l #idr, [E, Hiug & OHiER
BUL DB FEIZ 3T, ZKICBEEd 2 S D fapR M O DfEEE BLO 5 B2 B 1 240
JE. RESIDBHFE K MG B OMEIEE 2175 Z L 2 AL 15,

2. Inorder to achieve the above objectives, the functions of the Centre shall be to:
U =D, VICHET2HMEZERT L2720, ROLBY LT 5,

(a) promote scientific research and policy studies and undertake effective capacity-building
activities at the institutional and professional levels;
BHERINFZE K OBUR DM FE 2R U, I ONTHHAR A 2 D B RY 72 B S 12 38 T
BRI 7R RES I DBAFE AR DIEEN 21T 5 2 &,

(b) create and reinforce networks for the exchange of scientific, technical and policy
information among institutions and individuals;

4
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FHER . B R OBOR A 72 15 2 ik & O O TR 572Dk v b U
—J ZEL, ROTET D Z &,

(c) develop and coordinate cooperative research activities, taking advantage particularly of
the installed scientific and professional capacity of the relevant International Hydrological
Programme (IHP) networks, the World Water Assessment Programme, the International
Flood Initiative and the relevant programmes of governmental and non-governmental
organizations, as well as involving international institutions and networks under those
auspices;

B 5 EFK SR (LT TTHP) &wo,) Ooxy hU—2r7 #HHKT &
A A NENE, EERUOKA =27 F 7 W ONZBUM RS & OFEBURM B D BE 4~ %
AN 5 o T2 B 7R R OV PR 22 8B ) A RRISTE L7z BT I ONS EERA 20 b
B NEERA 22BN BB T o1 vy N U — 7 5 S BT, BB R RS
EagRsE, RKORHETLZ L,

(d) conduct international training courses and educational programmes, especially for the
policy makers, practitioners and researchers of the world;
FRICHESR OBURNL R E . FHE L OWIEE O, EERR R HME & OFE 71
EIEMT DL,

(e) organize knowledge and information transfer activities, including international symposia
or workshops, and engage in appropriate awareness-raising activities targeted at various
audiences, including the general public;

HE M OE OB DWW T OTEE) (EFRR Y RNy LIV =7 v a v
AEte,) Rk L, WS —MRARZ B Tebk 2 IRBER 2 )5 & 200 24 7o 558 1%
ST 52 L,

(f) develop a programme of information and communication technology through appropriate

data application;
W 727 — 2 O M 2208 U7t sl Bl oG 2 /Ep 2 2 &,

(g) provide technical consulting services; and
B2 B E 0EF 2R+ 2 2 &,

(h) produce scientific and technological publications and other media items related to the
activities of the Centre.

FHAEINE) 72 R = ofte o % — OTEENC B 2 IKHE B 2 (BT 5 Z &

3. The Centre shall pursue the above objectives and functions in close coordination with IHP.
X —iX, THP EBEICTHEL T, 1IZEDDIHMEZERL, KO2IZEDHIE

5
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Bzt %,

Article 6
Governing Board
EEHES
1. The Centre will be guided and overseen by a Governing Board, which will be renewed
every three years and will be composed of:
o2 —id, BEHEESORERVEE 22T 5, FHFERT, ZFTLICERS
NLHbDE L, IROETHET 2,

(@) the President of PWRI, as the Chairperson;
TR OHE R GERET D)

(b) a representative of the Government or his or her appointed representative;
BORF OREFE T S -2 OREEA

(c) representatives of up to three other Member States of UNESCO that have sent to the Centre
notification for membership, in accordance with Article 10, paragraph 2, and have expressed
interest in being represented on the Board,;

FHER2OBEIES>TEVZ—ITH LTSMT 5 F0@HEzEf L, o, HE

HEXICHEOREZE ZH T Z LICALEZR A L ARELS DR 2 a @ E

DODRFEE CEANEZRELTS,)

(d) representatives of up to five institutes or organizations relating to the activities of the Centre,
who shall be appointed by the Chairperson; and

T Z —OIFENZBE T 2 UIERE OREE Th - TEEMEMT 5D (H

ANZRE LT 5,)

(e) a representative of the Director-General of UNESCO.
TR A AR OMREEA

The Chairperson may invite a representative of the IHP Intergovernmental Council to
participate to the Governing Board meetings.

wRlE, |HP OBUNHREZORREZESHEZOSHIISMNT 2L O5WFHETH
ZEWTE D,

2. The Governing Board shall:
HEEHFERT, RO & 2179,
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(a) examine and adopt the long-term and medium-term programmes of the Centre submitted by
the Executive Director of the Centre, subject to paragraph 3 below;
BOBEINED ZL 2Rk LT, B —oOfrRP/EET 282 —DORBI &
OHHIOFEZHFEEL, KOBRRTLHZ &,

(b) examine and adopt the draft work plan of the Centre submitted by the Executive Director of
the Centre, subject to paragraph 3 below;
BOBEICNED Z L2k LT, B2 —oOfrRPiEET 21 ¥ —DfEE)E
HRZFEAEL, KOBRRTHZ &,

(c) examine the annual reports submitted by the Executive Director of the Centre, including
biennial self-assessment reports of the Centre’s contribution to UNESCO’s programme
objectives;

T —OFRMIEHT 2FERBEE (XX 3DFME O KT 58 7 —
OEBMCET 2 ZHF T Lo CiMiRE HELEL,) 2HFET L L,

(d) examine the periodic independent audit reports of the financial statements of the Centre and
monitor the provision of such accounting records as necessary for the preparation of
financial statements;

T —OMBERIZET L EMP M OBEAEREELFEEL. KOMEEE
DVEUC LB R MR O E{ ORI AR T 5 2 &,

(e) draw up and adopt any necessary internal regulations of the Centre, based on the relevant
legislative and regulatory framework relating to PWRI; and
TARWFFERTIZ B 9~ 5 {50 LR ORI E ORI IS N T, BB Z—D
WEBBLEIZ B L. ROBRIRT 5 2 &,

(f) decide on the participation of regional intergovernmental organizations, international
organizations and other interested institutions in the work of the Centre.
R 22 BURFRIRERE . [EIBHEEE € OB L2 A3 DHEBEIC K % & o 7 — D E A~
DBIMZDNWTRET H Z &,

3. The long-term and medium-term programmes, as well as the work plan, of the Centre shall
satisfy the relevant legislative and regulatory requirements relating to PWRI; they will also be
aligned with UNESCO’s strategic programme objectives and global priorities, and conform to
the Centre’s functions as set out in Article 5.2.

2 — ORI KR OF I OFHENE NIEEFHEIEL, HARMIZERTICBE S DS B
OB EoZMEZmI-T b0 L35, £72, YERH A OHF Y OFHE N NS IEE) G
B, 0 2 3 OBIRAY R FHE O B B9 & OCHEERBIB OB FHITR S bo & L, i
WICEHEKR2IZED DX —DEFBIAEETH LD LT D,

7
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4. The Governing Board shall meet in ordinary session at regular intervals, at least once every
Japanese fiscal year; it shall meet in extraordinary session if convened by its Chairperson, either
on his or her own initiative or at the request of the Director-General of UNESCO or of the
majority of its members.

EEHEST, M, D &b AAREDOSRFHEEIC—H, mEEHE LT
EET D, FHFEST, TOEEN, HCOREICLY Iarx A afzEREA L
IZFBFES OB OBFHOEFF I LV BET 256121E, Bkalle LTa
B9 %

5. The Governing Board shall adopt its own rules of procedure.
EEHRESL, ZOFHBAIZERIRT D,

Article 7
Staff
5=

1. The Centre shall consist of an Executive Director and staff with experience in research on
water hazard and risk management, as well as such staff as is required for the proper functioning
of the Centre.

2 —lE B —OFTR, KEKFEOMERK OEEE B ORI OV TR Z A7
LIEBE N o Z — DN EUNHERE T D 72 DI LB B B THER T 5,

2. The Executive Director shall be appointed by the President of PWRI.
=D RIL. AT OB ERMEM T D,

3. The other members of the Centre’s staff shall be nominated by the Executive Director for
the appointment by the President of PWRI.

T —DTOMOREIL, £ X =D ROBEAICIEDE . LARNIEFT OB FH R
£ 25,

Article 8
Contribution of UNESCO
IR RAIDEBR

1. UNESCO may provide assistance, as needed, in the form of technical assistance for the
programme activities of the Centre, in accordance with the strategic goals and objectives of
UNESCO, by:
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ARA AT, £ OWIEE R FER O HIIE > T, BEIDGEC, &2 — Ok
D AHFINS T D HANRIREB DOTERRIZ LV | IRD Z LI XD Z42M9 5 2 &3
TE D,

(a) providing the assistance of its experts in the specialized fields of the Centre; and
T2 —OHMASGIFIZEN TR R aDEMFIC L 5B 2RI 25 2 &,

(b) including the Centre in various activities which it implements and in which the participation
of the latter seems in conformity with and beneficial to UNESCQO’s and the Centre’s
objectives.

AR RAAPRFEMT HHFFEOIEE ThH > T, B —RRNTHZ &R Aad
ALt Z—DO AR L, 2o, ZRHDOHAMDIEDIZHAIETH D LR
ODOENDIHDIZE A F—2BINIEDHZ &,

2. Inall cases listed above, such assistance shall not be undertaken except within UNESCO’s
programme and budget, and UNESCO will provide Member States with accounts relating to
the use of its staff and associated costs.

LIZBUET 2N OV T, 22X XA DFHH KR O TROFHNDO & D ThH L9565 %
BrR<AED, AT TIR B, a2 x X =ik, MBEICK L, 232 X a0l O H &
OB g 5 8 I3 2 2Ftmd 2 124+ 2,

Article 9
Contribution by the Government

BRI & A EBR

The Government undertakes to take appropriate measures in accordance with the laws

and regulations of Japan, which may be required for the Centre to receive all the resources,
either financial or in-kind, needed for the administration and proper functioning of the Centre.
The Centre’s resources shall derive from sums allotted by PWRI, from such contributions as it
may receive from any governmental, intergovernmental or non-governmental organizations,
and from payments for services rendered.
BUMIEL, BAREOESITHE, o & —E OEE K ONEE 2B I L E R 2 TORE
H (BeToHL0EMTHLNERDR, ) ZZHETDDICNEL SNDHE Y7
WEZ LD NIRRT D, B2 —OFHIL, TARUIEFTAEID 4 TOHEE, B
PEBE . BN TRIBERE ST IEBURBERE 2> B2 39 D ML K OV & & — D3 D B 1t
T oxHmD DR S LD,
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Article 10
Participation

2

1. The Centre will encourage the participation of Member States and Associate Members of
UNESCO which, by their common interest in the objectives of the Centre, desire to cooperate
with the Centre.

A —E, B —OHMICET 2 HEORMNIESN TR XY — LD m e
T2 a3 A a@ MR E R OENRE OS2 RE+ %,

2. Member States and Associate Members of UNESCO wishing to participate in the Centre’s
activities as provided for under this Agreement may send to the Centre notification to this effect.
The Executive Director of the Centre shall inform the Government, UNESCO and its Member
States that have notified their intention to participate in the Centre’s activities of the receipt of
such notifications.

ZOWMEIZED DY —DIFE~DZME A ET 5 A 2 0NN E K OHEMNE
EHiX. zoE0@REt F—ICEMT L2 ENTED, B2 =0T, BUF,
AR A AR HF —OIFINISINT 5 E - 2@l L7 = 1 2 = N EN %
LT, HZmmaeziH LG EaWmET 5,

Article 11
Responsibility
Bt

As the Centre is legally separate from UNESCO, the latter shall not be legally
responsible for the acts or omissions of the Centre, and shall also not be subject to any legal
process, and/or bear no liabilities of any kind, be they financial or otherwise, with the exception
of the provisions expressly laid down in this Agreement.
ARAAT, B =RARAANBIEIIHNL L TWD 2 &b, B —DER
SAFAMERBIT OV TENICEEZADRN B D L L, £z, W HEFRFHE DO XI5
BT, KOWE EZ OOV BEEBRDRY, 2120, ZOWEICHR
HNZED D8 E1E. ZOMRY TRy,

Article 12
Evaluation

P4

1. UNESCO may, at any time, carry out an evaluation of the activities of the Centre in order
to ascertain:

10
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IR AT, WOFHEEZHERTHT-D, WOTHE X —OIFENINZ OV T O A2 E
fiTAHZLNTED,

(a) whether the Centre makes a significant contribution to UNESCQO’s strategic programme
objectives and expected results aligned with the four-year programmatic period of the
Approved Programme and Budget of UNESCO (C/5 document) including the two global
priorities of UNESCO, and related sectoral or programme priorities and themes; and

b F = AR 23O OB OB FIHE G r X 2 OFE LT R
(C/HIE) OMNFEOFEHIRIZH > 723 A 3 OFRREH 723 HE O B /) & O
O B R ONE B9 2 45 B 51 SR F ] O B e SR H M ORI B AR B R A AT
STV,

(b) whether the activities effectively pursued by the Centre are in conformity with the functions
set out in this Agreement.
T = PNEBRIZEIT T DIESN. ZOBEITED DEBIZEBEL TV DD,

2. UNESCO shall, for the purpose of the review of this Agreement, conduct an evaluation of
the contribution of the Centre to UNESCOQO’s strategic programme objectives, to be funded by
the Centre within annual budgets appropriated thereto and in accordance with the relevant and
applicable laws and regulations of Japan.

ARAT, TOWBEDRELZITH 2 X HE LT, XX a2 OIKAY 725 E O
AT 28 o Z —OHEBRICET 252 FEii+ 2, Mazabilix, B AREOBRE
T > TE =P HCI Y SNDIERTHROFEHANTHE T &1L - T

S =

1T,

3. UNESCO undertakes to submit to the Government, at the earliest opportunity, a report on
any evaluation conducted.

AR A AL, FE i L7 RHIEZ B D M E 2 BUMIZ o LT TE DR D 0N
52 EEKIRT D,

4. Following the results of an evaluation, each of the Contracting Parties shall have the option
of requesting a revision of its contents or of denouncing the Agreement, as envisaged in Articles
16 and 17.

W OFEKIE b FHlOR R EZ T T, BEARLOHETHERIZED D L ZAICE
. ZOWHEDHEIZDONWTOBIEZEFE L, LI OMELZHERFRT L LN TE 5,

Article 13
Use of UNESCO Name and Logo
DRAIADHHRKTr IO

11
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1. The Centre may mention its affiliation with UNESCO. It may, therefore, use after its title
the mention “under the auspices of UNESCQO”.

oA —lE, 2R AT DWW IIBMRIZOWVWTERRTHIENTESL, LEEN-T, &
YA—IE, B —DAHOHNC 22X 2 a8 T 5] ERFTLHIENTE D,

2. The Centre is authorized to use the UNESCO logo or a version thereof on its letterheaded
paper and documents, including electronic documents and web pages, in accordance with the
conditions established by the governing bodies of UNESCO.

o H i, AR A A OEHEENED 5/, 2 x 2 aor AT I e
WTER SN e T2 o 2 —DEMHK (B ¥ —DAHF L LIICHF L7z b D)
KOE (BETMRXERDY =7 _X—=UET, ) T2 L2065,

Avrticlel4
Entry into Force

Bh1FRAE

This Agreement shall enter into force upon signature by the Contracting Parties. It shall
supersede the 2013 Agreement.
ZOWEZ. WHRKIEDS ZOWEICEL LRI N2 ET S, ZomElL. — T+
“FEMEICRDL D LT D,

Article 15
Duration

A

This Agreement is concluded for a period of six years as from its entry into force.
This Agreement shall be renewed upon common agreement between the Government and
UNESCO, once the Executive Board made its comments based on the results of the renewal
assessment provided by the Director-General.
ZOWEIE. EOMNFEAEDBREOHIIZOWTHiIFE S b, ZOmEIL. =R A
ARG RESREMET 2EHOIZO OO RICE SN TR R aDPITEESN
HRAIRARTH, BUfEa2Rx 23 b DBOAREIZL > TEHIND,

Article 16
Denunciation

BEZE

12
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1. The Government and UNESCO shall be entitled to denounce this Agreement unilaterally.
B M R Rr A 2id, ZOWHEZ —THICHEET L ZENTE D,

2. The denunciation shall take effect 180 days after receipt of the notification sent by the
Government or UNESCO to the other.

PEFEIL, BUR X E a6 2 3 237 OFFRIFE 2T Lzl s OZHO% E )\ H TR/
wET D,

Article 17
Revision

Bk

This Agreement may be revised by written agreement between the Government and
UNESCO.
ZOWEZ, BUFE 2R3 A2 L DMOERICLIAEICL > THET LI ENTE S,

Article 18
Settlement of Disputes

$oy S D fiF

Any disputes between the Government and UNESCO regarding the interpretation or
application of this Agreement shall be resolved through consultations between them.
Z DWHEDIIR IO TE RIS 2 BURT & 3 2 2 & OOy 4%, mfGHI#E O i
2L > TR 5,

IN WITNESS WHEREOF, the undersigned, duly authorized thereto, have signed this
Agreement.
PLEDOFELE LT, T4, EXICRETEZZIT TZOWEIZESA LT,

DONE in duplicate in Paris, this thirteenth day of February, 2020, in English.
T IAFT =AY T, RERIC I D ARFE @A LT,

For the Government of Japan:
HAREBF D T2 812

For the United Nations Educational, Scientific and Cultural Organization:
[EBE S BB B SUBEE D 72912
13
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