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1st ICHARM Governing Board Meeting
Agenda

Date: February 25, 2014, Tuesday, 10:00-12:00

Venue: Room 310, Annex Building 3" Floor,
Ministry of Economy, Trade and Industry (MET]I),
1-3-1 Kasumigaseki, Chiyoda-ku, Tokyo, Japan

Agenda:
Opening by Chairperson
Remarks from UNESCO
Remarks from MLIT
Examination and adoption of Rules of Procedure
Examination of ICHARM activity report
Examination and adoption of Long-term and mid-term programmes
Examination and adoption of Work plan
Closing

*12:00-13:00 Photograph, Lunch and networking
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Cultural Organization (UNESCO)
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Hiroshi Fujisawa, Deputy Chief Executive, PWRI
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Nario Yasuda, Deputy Director, ICHARM
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Minoru Kamoto, Chief Researcher, ICHARM
Toshio Okazumi, Chief Researcher, ICHARM
Yoichi lwami, Chief Researcher, ICHARM
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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 International Centre for Water
Hazard and Risk Management (category 2) under the auspices of UNESCO, signed on 23 July 2013
(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 Chief Executive of the Incorporated Administrative 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
two 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.

Article5 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 25 February 2014.
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1. Outline
1.1 History

In September 2004, the THP Intergovernmental
Council adopted the resolution to support the proposal
of the Japanese government to establish ICHARM as
a part of the Public Works Research Institute (PWRI).
In October 2005, at the 33rd UNESCO General

Conference in Paris, the resolution to approve the

proposal was adopted by 191 member countries, Signing ceremony on 34 March, 2006
which was followed by the agreements between the

Japanese government and
UNESCO, and the Public
Works Research Institute and
UNESCO on 3 March 2006.
Three days later, ICHARM

was officially established on 6

March 2006.

After its establishment,
ICHARM has implemented various activities actively. In January 2011, ICHARM received a
high evaluation from UNESCO. Accordingly, in July 2013, the agreement on the
establishment of ICHARM was renewed between the Japanese government and UNESCO.

Establishment of ICHARM on 6t March, 2006

Under this agreement, ICHARM continues its activities as a category Il center under the
auspices of UNESCO. The new agreement requires setting up the Governing Board, instead
of the Advisory Board in the previous agreement, which reviews and adopts mid- and
long-term plans for ICHARM.

1.2 ICHARM Three-pillar Activities

Since its official launch, ICHARM has been committed to the implementation of the Action
Plan advised by the Advisory Board, which was devised with the following three pillar
activities: research using advanced technology, training for local administrative officers in

developing countries, and information networking for worldwide publicity to promote the
presence of ICHARM.
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Figure 1-1 Three-pillar of ICHARM activities

1.3 Organization

Although ICHARM is under the auspices of UNESCO as a category II center, it has been
part of the Public Works Research Institute (PWRI) as an independent institute from
UNESCO. Today, it is recognized as one of the four main institutes of PWRI.

ICHARM has tripled the number of research and office staff as it has expanded its activity,

becoming larger than any other research group of PWRI.



Figure 1-2 Trend of Number of ICHARM staff

1.4 Resources
The annual budget of ICHARM is funded by PWRI and other external sources. Figures

1-3 and 1-4 show changes in the ratio of the founding sources between 2006 and 2013.
Although the total budget of PWRI is on a decreasing trend due to the current administrative
and fiscal reform, the budget of ICHARM provided by PWRI has been on an increasing trend
since its establishment in March 2006 (Fig. 1-3). Accordingly, the share of ICHARM in PWRI’s
budget has been on an upward trend (Fig. 1-4).

Figure 1-3 Trend of ICHARM Budget Figure 1-4 Trend of Budget Ratio
(ICHARM/PWRI)



1.5 ICHARM Advisory Board and Achievement of ICHARM Action Plan

The 3rd ICHARM Advisory Board on 29th September 2010

The ICHARM Advisory Board was established based on the
agreement in 2006, and 13 board members were elected. They
provided advice on the ICHARM Action Plan submitted by the
ICHARM Director, and reviewed the reports on the activities of
the centre.

The current Action Plan 2010-2012, which was discussed in
the 3rd Advisory Board, proposed its strategy to increase its

capacity by quality improvement, namely, “consolidation”. This

IFAS

SHARM Publication No.22

ICHARM Action Plan 2010-2012

March 2011

consolidation sought to consolidate its activities by enriching <
contents in order to shift its work plan from example eﬁﬂ
demonstration to substantive application. el PR i et e
The following concrete goals set this consolidation in detail: Figure 1-5
ICHARM Action Plan

Five goals presented in the last ICHARM Action Plan (2010-2012)

1. Improvement of education programs on water-related disaster management.

System development to deliver flood forecasts based on globally available data for any

basin, at any time, and anywhere in the world.

Local customization of advanced technology in partnership with local practitioners.

Especially, establishment of partnership for local use of IFAS with local engineers by
integrating satellite information with ground observations.

Support of local disaster risk assessment and preparedness. Especially for functioning

as the Asia Pacific Knowledge Hub on Water and Disaster in collaboration with ADB,
JICA and other funding agencies.

Other
UNSGAB-HLEP, IRDR etc.

collaborative engagement on the activities of IFI, WWF, APWE,
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Goal 1: Educational and training programs have been improved annually to put more
emphasis on local needs and localism by linking those programs more closely to issues that
training participants face as an administrative officer in a developing country. In addition, in
response to a higher level of research needs that cannot be met by a master’s-level program, a
doctoral program was launched in 2010 and graduated the first student in 2013.

Goal 2: ICHARM has been working on upgrading of IFAS and the RRI model. To increase
their applicability to all types of river basins worldwide, further research and development of
the systems are necessary.

Goal 3: In Indonesia, ICHARM applied an upgraded IFAS to improve flood forecasting in
the Solo River basin. In Pakistan, it assisted local engineers in flood control by implementing
Indus-IFAS in collaboration with the Meteorological Agency of Pakistan and other local
agencies with support from UNESCO. In Thailand, in response to a request from JICA, it
provided technical assistance in development of a master disaster management plan after the
2011 Chao Phraya flood, and reproduced the actual flood by means of the RRI model. In
Bangladesh, with the support of the Asian Development Bank, ICHARM participated in the
joint effort with the government of Bangladesh in development of a basic policy for a flood
forecasting and warning system.

Goal 4: ICHARM assisted Cambodia in disaster risk assessment with the support of the
Asian Development Bank. Particularly, as a member of the Asia Pacific Knowledge Hub, it
provided the government of Cambodia with technological assistance for community-based
flood control by developing a flood vulnerability assessment method applicable to the Mekong
River flood plain. It also developed the Flood Disaster Preparedness Indices to assess disaster
preparedness at the community level and applied them to local communities in cooperation
with the Typhoon Committee.

Goal 5: ICHARM has been making efforts in enhancing worldwide collaboration with more
organizations. It hosted ICFM5 in 2011 and has been active in addressing the mainstreaming
of disaster risk reduction in the international community. It has also concluded an agreement
with institutes in Iran and Russia to cover a wider range of water issues such as those in cold
regions and droughts.

In recognition of these achievements, the MLIT Evaluation Committee for Incorporated
Administrative Agencies graded ICHARM as an S on a five-grade evaluation from SS to C for
its excellent international contribution. ICHARM researchers have been awarded for their

outstanding accomplishments as well.

The following sections outline the projects of ICHARM between October 2010 and March
2014 in each of the three pillar activity areas, i.e., research, training and information
networking. It is noted that this report includes the projects scheduled as and when it has

been published in February 2014.
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2. Research —Advanced Technology-
2.1 Overview

The basic policy for ICHARM’s research activities is to reduce damage induced by
water-related disasters around the world. More specifically, it has prioritized research needed
to implement water-related risk management in developing countries. When the center was
first established, the focus was more on research to understand rainfall and runoff
characteristics, which is essential to assess flood risk. In recent years, however, it has been
expanding the research scope covering assessment of flood damage risk and risk management
including development and implementation of effective countermeasures.

The following describes main research achievements of ICHARM.

2.2 Development and dissemination of Integrated Flood Analysis System (IFAS)

iti . Display of
Input & editing of Runoff calculation play Auto-IFAS
rainfall data analysis results
4 Application of a distributed Displ £ Fiyel h Automatic data input &
satellite rainfall /ground rainfall - Cgﬁsj':;gg?i?g(?ﬁgﬁ:pof‘ ‘ parameter model ‘ va:'?:b?:s?et\r. ;S(\;sr;gyséf ‘calcu\ationmutomatic alerting &
model parameters results on topographic maps mailing

Basin boundary, flow network,

3-layer model Eross saction
== pseuda river channels il l f

— J‘.V,y — Hydrograph
o § A = |
s L | 1%"“ 1 f ST Internal Variables

§

i |= \,/ Observatilclri E 1
. s | - i -] |
E Mder| ER et 1l - |

RIS VG results

AR AT
K

2-layer model

Figure 2-1 Calculation flow of IFAS

The Integrated Flood Analysis System (IFAS) is designed to help create a runoff analysis
model easily by using topographic and land-use data which cover almost the entire globe and
are available free of charge via the Internet.

With IFAS alone, users can conduct a series of tasks necessary for runoff analysis
including data acquisition, model creation, rainfall-runoff analysis and result display. With
an additional module named Auto-IFAS, the system is capable of executing automatic
functions such as downloading satellite rainfall information, loading ground rainfall
information, performing runoff calculation, issuing a warning, etc. With these automatic
functions, users can built a real-time flood forecasting and warning system though the
functions are minimal as a device for such a purpose.

IFAS with this additional module is very useful even in areas with limited Internet access.
It can perform calculation while collecting data regularly according to a predetermined time
schedule. In this way, the network and the computer can avoid being overloaded with
information processing, which thus enables fast runoff calculation and quick flood forecasting
and warning.

The IFAS execute file is downloadable free of charge on the ICHARM website at

6
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http!//www.icharm.pwri.go.jp/research/ifas/
Since the official launch in December 2008, the traffic to this download site has been

increasing every year as IFAS has gone through several upgrades.

Figure 2-2 Changes in the number of access to the IFAS website

ICHARM has been conducted not only its development, but also its desemmination
throughout the world on several occasions. In the duration of this report (October 2010-
March 2014) ICHARM trained IFAS to about 560 participant out of total number of about
800.

TFAS trainng class in M.Sc. program TFAS trainng class in Philippines

2.3 Development of RRI model
Conventional flood prediction models, which mainly focus on rainfall-runoff processes in

mountainous areas, have difficulties in simulating floods on low-lying areas with large-scale

7
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inundations, such as the 2010 Pakistan and 2011 Thailand floods. In addition, although it is
important to quickly simulate a large-scale behavior of floodwaters in global-scale flood risk
assessment and large-scale flood prediction, conventional models are not capable of quickly
estimating river discharge and flooding from rainfall information. They can only predict river
discharge.

To overcome this disadvantage, ICHARM has been developing a new numerical model
called the Rainfall-Runoff-Inundation (RRI) model. The model simulates various hydrologic
processes including rainfall-runoff, stream-flow propagation, and inundation over floodplains
in an integrated manner.

By using the RRI model, we can assess future flood risks for different regions under
different climate conditions including climate change. The model may also be applied to
large-scale flood prediction on a near real-time basis by using satellite-based topography,

land-use and rainfall information in a similar manner to the IFAS procedure.

1D Diffusion
in River

Subsurface + Surface

Vertical Infiltration

2D Diffusion
on Land

Figure 2-3 Schematic diagram of RRI Model

2.4 Contribution to MEXT research program (KAKUSHIN, SOSEI)
2.4.1 KAKUSHIN Program (FY2007 - 2011)
The Ministry of Education, Culture, Sports, Science, and Technology (MEXT) launched a

five-year (FY2007 - 2011) initiative called the Innovative Program of Climate Change
8
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Projection for the 21st Century (KAKUSHIN Program) in 2007. The program used the Earth
Simulator (ES) to address emerging research challenges and was expected to contribute to the
Fifth Assessment Report (AR5) to be published by the Intergovernmental Panel on Climate
Change (IPCC).

ICHARM was a member institute of one of the three major projects, entitled the Extreme
Event Projection, led by the Meteorological Research Institute (MRI). ICHARM’s subject was
the “assessment of the impact of climate change on flood disaster risk and its reduction
measures over the globe and specific vulnerable areas.”

ICAHRM developed the following products in the program.

1. Statistical bias correction method of daily precipitation simulated in climate models, such
as MRI-AGCM (atmospheric GCM developed by MRI of JMA).

2. Scale-free hydrographical river basin dataset for hydrological simulation over small to
large scale basins, which will be eventually made applicable over the entire globe with little
scale effect regardless of grid-size selection.

3. Block-wise TOPMODEL (BTOP) as a hydrological model applicable to small to large
basins on the globe using the scale-free hydrographical river basin dataset.

4. New flood risk evaluation method using geological and socio-economic datasets and
knowledge in combination with extreme river discharge from BTOP simulation conducted
based on present, near-future, and future climate simulation using MRI-AGCM.

5. The assessment of flood-induced agricultural and property damage under the present

conditions and also under the future conditions based on climate change scenarios

2.4.2 SOUSEI program (FY2012 — 2016)

MEXT has launched the Program for Risk Information on Climate Change (SOUSEI
program), which carries on the work of KAKUSHIN program. This project began in FY2012
and will continue for five years. The aim of this program is to generate information to
evaluate the probability of the occurrence of the extreme climate changes and the risk of
various scenarios, disasters, damage, etc., and to play a role in risk management.

The project’s specific research is divided into five themes. ICHARM is a member institute
of Theme D: Precise impact assessments on climate change. ICHARM’s subject is the
“Development of risk assessment and adaptation strategies for water-related disaster in
Asia.”

ICHARM is working on the quantitative projection of how flood and drought risks may
change around the world, mainly in Asia, as global warming progresses in consideration with
projection uncertainties. This will eventually lead to the development of a methodology for
socio-economic impact assessment, which will include methods for the global- and basin-scale
assessment of flood and drought hazards as well as for the assessment of social vulnerability

to those hazards. Coupled with multiple scenarios of the fifth-generation CMIP and

9
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GCM-based climate projections, the methods will make such assessments viable by improving
previously-developed technologies for bias correction, global flood runoff analysis and

inundation hazard analysis.

2.5 River discharge measurement

ICHARM is developing and disseminating a next-generation
discharge measurement system that ensures highly reliable
measurements while requiring less labor and cost. The system
under development is unique in that automated measurement
using fixed current meters such as non-contact current meters
(radio current meters) is combined with an acoustic Doppler
current profiler (ADCP) for accuracy control. Through
observational experiments, the system has been proven applicable

even to severe flow regimes, typically seen in Japanese steep rivers.

We are further exploring methods to observe river bed

ADCP experience

fluctuations by use of this advanced automated system.

2.6 Development of Water and Energy Transfer Processes (WEP) model

The Water and Energy Transfer Processes (WEP) model was originally developed as a
basin-scale water cycle model. Responding to the recent need for the management of nutrient
load and runoff in closed water bodies, ICHARM has been further improving the WEP model
into a basin-scale water/material cycle model by adding the function of simulating the

behavior of nitrogen and phosphorus in both dissolved and particulate forms.

2.7 Flood Risk Assessment

Risk assessment is generally conducted through a series of analyses on possible hazards,
vulnerability to and countermeasures for the hazards. ICHARM carries out risk assessment,
based on one of the most important institute principles: localism. We started the process with
thorough local investigation in each target basin to understand its physical, social and
economic conditions, while also using advanced hydrological and hydraulic modeling
technology. We then assess the impact of socioeconomic risk on a basin and propose effective

countermeasures to cope with such risk.
2.8 ICHARM Research & Development (R&D) Seminars
The ICHARM R&D Seminar is a series of seminars irregularly held to improve

ICHARM'’s activities and update the expertise of its research staff. As many as 18 R&D
seminars were organized from October 2010 to March 2014 as tabulated in the Table 2-1.

10
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Table 2-1 List of ICHARM R&D Seminar

No. Date Lecturer Position Lecture Title
30 |12-Nov-10 |Prof. Shoji Fukuoka Professo.r, . Adaptation of River technology for climate change
Chuo University
A Prof. Hiroshi Associate Professor,
31 |25-Now-10 $S0. Frol ) 0s Disaster Prevention Research|Application of bed deformation analysis on natural rivers
Takebayashi . N
Institute, Kyoto University
Asso. Prof. Frank  |Associate Professor, . Lo
32 |7-Feb-11 van der Meulen UNESCO-IHE Climate change and adaptation in Europe
33 |13-Apr-11  |Prof. Toshio Koike Prc?fess'or, Integrated Earth Obseryanons and Predictions toward Flood and
University of Tokyo Water Use under the Climate Change
34 |21-Jun-11 |Dr. Rabindra Osti i:egféseseamher' Special lecture for ICHARM BEST PAPER AWARD
] Gajah Mada University THE TRUE COLLABORATIVE-BASED LAHAR FLOW
35 [21-Sep-11 |Prof. Djoko Legono o
P ) 9 Yogyakarta, Indonesia MONITORING SYSTEM IN A CHAOTIC CONDITION
Special-appointed Associate, N . .
36 [17-Oct-11 |Asso. Prof. Pat Yeh |Institute of Insustrial Science, Estimation of E\rapqratlon ahd Terestrial Water Storage Change
S over Global Large River Basins
The University of Tokyo
Professor GEOSS Water Cycle Integrator
37 (13-Dec-11 |Prof. Toshio Koike Y An Innovative Tool Contributing to Integrated Human Security and
University of Tokyo
Green Growth
Prof. Takashi Professor,
38 |13-Dec-11 ’ Department of Environmental |Ecological knowledge for natural disasters
Asaeda ; . S
Science, Saitama University
Lo Principal, .
39 |28-May-12 |Mr.Kenzo Hiroki ICHARM Water, Disasters, and Green Economy
1. Mr. Eisa rl De;r)u:]y ?ff it:achnlcal and 1.Analytical Study of Drought Management: Remarks and Points
40 |11-Jun-12 |Bozorgzadeh esearch afiars, 2. Forensic Management of Water Resources for Generating
2. Dr. Saied Yousefi 2. Sr. Technical Expett, Hydropower in IWPCO
o IWPCO vdrop
Executive,
41 |11-Sep-12 |Mr. Imbe Masahiro Association for Ra|r'1water Implementation of Well-balanced Hydrologlt.:al System for the
Storage and Infiltration Development along the Tsukuba Express Line
Technology
22 |26-Feb-13 Prof. Andras Rector, How should a (flood) early warning system be dewveloped in data
Szollosi-Nagy UNESCO-IHE poor nations?
. Researcher, Rainfall-Runoff-Inundation of Large Scale Flooding: From
43 |27-May-13 |Dr.Takahiro Sayama ! s .
4 4 ICHARM Prediction to Process Understanding
President, ’ .
44 112-Jun-13  |Mr. Takezumi Ban |Association for World Peace Barthquake Dlsa_ster and Powerty Prevention
— Work of Toyohiko Kagawa
Japan
Leadership Coach and . . ) Lo
Mr. Wouter T. ) P Expectation for Japan for improvement in the water security in
45 |18-0ct-13 Lincklaen Arriens Aduisor, Asia
' ! UNESCO-HE '
46 |13-Dec-13 Mr. Hayato Project Formulation Advisor |Typhoon Yolanda:
Nakamura (DRM), JICA Philippine Office |Gap between Philippine DRRM and Mega Disaster
Hydroclimatologist/Senior
47 |16-3an-14  |Dr. Anthony Kiem Lecturer, Understanding and Adapting to Hydroclimatic Variability and

Faculty of Science and IT,
University of Newcastle

Change in the Asia-Pacific Region

11
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3. Training -Capacity Development-
3.1 Overview

To cope with major water-related disasters like floods, it is important to empower not only
individuals but also organizations involved in disaster management because there is a limit to
what each individual can do.

Well aware of this, ICHARM provided many kinds of training programs that help
improve both individual problem-solving capacity and organizational coping capacity in
disaster management. After the courses, ICHARM has held follow-up activities such as
seminars for ex-trainees, grasped their facing issues, and established new training courses.
Most of these programs were intended for practitioners (i.e. for those with a certain level of
field experience after college education) involved in river management and water resource

development in developing countries. They are expected to disseminate the results of the

training in their home countries.

In the duration from October 2010 to March 2014, ICHARM offered the following training

program as shown in the table 3-1. The detailed number of the alumni is shown in the

ANNEX 1.
Table 3-1 List of conducted training programs
Category Course title Duration Num. of Collaboration
Participant
Ph.D. Program Disaster Management 12010.10-2013.9 1 GRIPS
(3 years) 2011.10-20149 |3 (2 were
dropped out)
20121020159 | 2
2013.10-2016.9 3
M.Sc. Program Water-related  Disaster | 2010.10-2011.9 | 12 JICA,
(1 year) Management Policy | 2011.10-2012.9 19 GRIPS
Program 20121020189 |12
2013.10-2014.9 12
Short Training | Capacity Development for | 2012.5 6 UNESCO
Course/Workshop | Integrated Flood Risk | 50155 7777 S
(several weeks) | Managementin Pakistan | | |
Capacity Development for | 2012.7-8, [ 13 JICA
Flood Risk Management | 2012.12 7
with IFAS 201378 | 16
Local Emergency | 2011,1-2 | 12 JICA,
Operation Plan  with | 2011.7-8 11 ADB
Flood HazardMap [ |l
Capacity development for | 2011.2-3 7 JICA
Adaptation to Climate
Change in Asia
12
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3.2 Ph.D. Program

In October 2010, ICHARM and GRIPS jointly launched the Ph.D. program. This was the
first and challenging attempt since PWRI establishment. The broad aim of the program is to
nurture professionals who can train researchers and take leadership in planning and
implementation of national and international strategies and policies in the field of
water-related risk management.

This program is planning to accept one to three students per year. The program examines
and selects candidates who have motivation and capabilities for doctoral level work, and are
willing to take the lead for implementing water-related risk management learned at ICHARM
after completion of this program. Until now, one Japanese student has graduated, and six
students are in the program.

ICHARM/PWRI employed some Ph.D. students for ICHARM Research Assistant positions.
This provides an excellent opportunity for them to learn and experience the practical work of

ICHARM while they carry out their own research.

3.3 M.Sc. Program

In 2007, ICHARM launched a one-year master’s course “Water-related Disaste

27 R

0

Management Course of Disaster [Sust o B e ST

Management Policy Program” in
collaboration with GRIPS and JICA.
This program was designed to provide
trainees from developing countries
with the mastery of knowledge and &§
technology on flood-related disasters.
A Master's degree in disaster

. Graduati t GRIPS (Sep. 2013
management is granted after the racuation ceremony a (Sep )

completion of the Oct. Dec. Feb. 5 Apr. Jun.  Aug. Oct.
| | &
program. The S r—
) - Lectures g Program
program consists of Orientation Exercises  ©
Non.'de-sm (Non-degree exercise)
lectures and practical pron
assignments in the )
ndividual Studysmcepﬂm K4 3 ath s Final
ﬁrst Semester’ and (Master Thesis Report Presen Presen Presen Presen Presen
Subfnission to supenvisor .
the completlon of Subm§ission to examiner .
toGRIPS @
Master's thesis FieldTip| 00® ® ® ®

concerning their flood

. . . . Figure 3-1 Outline of the annual schedule
disaster mitigation projects in the
second. Field surveys are included in each semester.

From October 2010 to March 2014, ICHARM implemented four batches of the
13

19



program and 43 students in total have conferred a Master’s degree. Training programs
has been improved annually. Based on the results of the post-training evaluation by
students, the 2012-2013 course was the most satisfying of all conducted in the past five

years.

3.4 Short-term training/workshop program

Short-term training programs were mainly conducted
jointly with JICA. Participants learnt knowledge and
technologies relevant to water-related disaster risk
management for a period of several weeks. ICHARM has
made efforts to recognize the latest water-related problems

in developing countries and improve course contents and

teaching staff to meet the needs of trainees.

3.4.1 JICA training program "Local Emergency Operation
Plan with Flood Hazard Map" (JFY2009- JFY 2011)

The ultimate goal of the program was to increase local
flood resilience through the development of local emergency

operation plans combined with flood hazard maps and flood

forecasting and warning systems and thereby reduce flood ) ]

. . . . Town watching exercise
damage in the project-target countries. To achieve the goal,
the contents were arranged to give the trainees many opportunities to think about what was
lacking in their countries to provide emergency information that promotes timely evacuation

and also about what they could do to fill such gaps in local emergency operation plans.

3.4.2 JICA training program "Capacity
Development for Adaptation to Climate Change"
(JFY2010)

The purpose of the program was to
strengthen the abilities of government officials
in developing countries to evaluate the impacts

of climate change on rivers and to design

adaptation strategies to them.
Seven trainees participated in the training; Closing ceremony

one each from Bangladesh, Thailand, the

Philippines, Viet Nam and three from Indonesia.

In the post-training evaluation, five out of the seven trainees listed training on IFAS, PCM

14
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and Trend Analysis as the most useful of all subjects. Evaluation results like this have been

reflected in other short-term training opportunities conducted after this.

3.4.3 JICA training program "Capacity Development for Flood Risk Management with IFAS"

(JFY2012- JFY 2014)
The program was designed to enhance individual
flood-coping capacities and eventually to contribute to flood
damage mitigation in their countries. To create as great
synergy as possible with JICA’s current and future local
flood projects, the following two conditions were considered:
® The target basins were those also selected for
JICA local projects.

® The target participants were selected from three
categories of responsible personnel
(meteorologists, river administrators, disaster
management officials for public evacuation) who
are currently working at organizations involved in
the JICA local projects.

Questionnaire by the participants found the following
activities particularly useful:

@ Lecture on a river information system in Japan,
Application practices of PCM,

Application practices of IFAS,
Application practices of Town Watching ,and

L K R R 2

Study trip to the Shinanogawa River basin

Project Cycle Management (PCM)

exercise

IFAS training

They are expected to share knowledge and experience they acquired in this training with

others at their respective organizations through lectures and workshops.

3.4.4 Short-term workshop “Capacity Development for
Integrated Flood Risk Management in Pakistan” (JFY 2012
and 2013)

The workshop was originally organized as part of a
project, “Strategic Strengthening of Flood Warning and
Management Capacity of Pakistan,” which was launched in
response to the 2010 severe flood event in Pakistan. The

project was funded by the Japanese government through

Watarase retarding basin

UNESCO. In 2012 and 2013, ICHARM welcomed totally 11 participants of middle- to

high-ranking officials of the Pakistani government.
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The participants praised the workshop for its excellent contents and organization. They

were particularly impressed with river management in Japan, including how steadily plans

are put into action. They also commented that retarding basins like the one they saw at

Watarase retarding basin should be effective for flood control in the Indus River basin.

3.5 Follow-up activity

Follow-up activities of ICHARM are intended to
encourage ex-trainees to promote their water-related risk
management projects. Especially, follow-up seminars
allow ex-trainees to update their knowledge about
advanced technologies in the field, to visualize issues
they may face in their daily work, and discuss them
among the participants.

For these reasons, ICHARM has conducted three

follow-up seminars as shown in the Table 3-2.

3.6 Internship

ICHARM has been actively accepting college students
for short-term internship and researchers from overseas
institutes, providing opportunities for them to deepen
their research interests intensively. A total of 14 students
and researchers used these opportunities between

October 2010 and March 2014.

Short course “Early warning system

for flood disaster mitigation”

Seminar on Sediment Hydraulics
and River Management

Table 3-2 List of conducted follow-up activities

Date Follow-up activity

Venue

flood disaster mitigation”

Now. 6-7, 2010 Short course “Early warning system for | Hanoi, Viet Nam

Forum)

Feb. 20-23, 2012 Follow-up discussion (on the occasion of The | Bangkok, Thailand
Southeast Asia Flood Risk Reduction

Management

Feb.13-14, 2013 Seminar on Sediment Hydraulics and River | Dhaka, Bangladesh
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4. Information networking
4.1 Outline

ICHARM promotes many types of information networks to disseminate research results
and strengthen partnership with relevant organizations. The following introduces main

networking activities.

4.2 International Flood Initiative (IFI)
IFT1 is a framework to promote collaboration in flood management among
international organizations such as UNESCO, WMO, UNU and UNISDR.

IFT focuses on research, information networking, education and training, INITIATIVE

INTERNATIONAL
1 3\

community empowerment, and technical assistance in various areas including integrated

flood management. ICHARM has been serving as its secretariat.

4.3 5th International Conference on Flood Management (ICFM5)
ICHARM organized ICFM5 in Tokyo on 27-29
September 2011. More than 450 people from 41
countries participated. Under its main theme, “Floods:
From Risk To Opportunity,” the participants had
productive discussions on five topic areas including
flood risk management. The conference finally adopted
the ICFM5 declaration crafted based on the discussion
results of each topic-area
(http://www.ifi-home.info/icfm-icharm/icfm5.htm]).
Selected papers presented at the conference have been
published in the Red Book No.357, Journal of Disaster
Research 7 (5), and a special issue of the Journal of

Flood Risk Management (December 2012) .

4.4 Asia-Pacific Knowledge hub

In June 2008, the Asia-Pacific Water Forum Special Session
(APWF) officially acknowledged ICHARM as a o'l I ] 7 /
Knowledge Hub with particular focus on disaster risk ﬁfﬂfgﬁﬂ ReV\‘/jicEiL f,.ﬂmle.\ﬂ%fgﬂfg

reduction and flood management. As a Knowledge Hub,

ICHARM is expected to promote local application of

Knowledge Netvorking for Water Security in the 213t Century

high value-added know-how and research results in

order to realize water security in the Asia-Pacific region under the framework of the APWE.
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4.5 Typhoon committee

ESCAR/WMD
Typhoon Committee

The Typhoon Committee is an inter-governmental body
organized under the joint auspices of the Economic and Social
Commission for Asia and the Pacific (ESCAP) and the World
Meteorological Organization in 1968 in order to promote and
coordinate the planning and implementation of measures
required for minimizing the loss of life and material damage
caused by typhoons in Asia and the Pacific. Mr. Minoru Kamoto,
chief researcher of ICHARM, took a role of the chairperson of
the hydrology working group.

ICHARM implemented a project of the Flood Disaster
Preparedness Indices (FDPI), which can measure the capacity

of disaster preparedness by communities, and reported in 2012,

Figure 4-1 Report of the Project on
Establishment of FDPI (December 2012)

4.6 Contribution to UNSGAB @ United Nations Secretary-Generals’
The United Nations Secretary Advisory Board on Water & Sanitation (UNSGAB)

General's Advisory Board on
Water and Sanitation (UNSGAB) is an independent body established in March 2004 by

United Nations Secretary-General, Mr. Kofi Annan, to give him advice as well as to galvanize

action on water and sanitation issues.

Mr. Kenzo Hiroki, ICHARM principal and a member of the UNSGAB, has contributed to
the activities jointly with MLIT. As a part of the activities, on March 6, 2013, ICHARM
supported a special high-level session on water and disasters, convened by the UN
Secretary-General H.E. Mr. Ban Ki-moon. This event marked the first high-level UN thematic

event discussing issues at the nexus of water and disasters.

[ — —
=== —ma L BT N T

“Special high-level session on water and disasters” (March, 2013)

4.7 Agreement with organizations
Since its establishment, ICHARM has signed a research partnership agreement with 13

overseas institutes (Table 4-1) to make collaborative efforts to address water issues around
18
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the world.

In 2013, to include droughts and other water issues in cold regions, it concluded such an

agreement with research institutes in Iran and Russia.

Table 4-1 List of ICHARM partners

1 | Korea Korea Disaster Prevention Association(KDPA)
> lusa Bureau of Reclamation of the Department of the Interior of the United
T States of America
3 | Netherlands UNESCO-IHE Institute for Water Education(UNESCO-IHE)
4 |lIran Regional Centre on Urban Water Management(RCUWM-TEHRAN)
5 | Philippines Flood Control and Sabo Engineering Center (FCSEC)
6 | Japan Yamanashi University
International Research and Training Center on Erosion and Sedimentation
7 | CHINA
(IRTCES)
8 | Brazil HydroEx
9 | Indonesia Tsunami & Disaster Mitigation Research Center (TDMRC)
10 | Japan Kyoto University
11 | Lao PDR Mekong River Commission (MRC)
.y The Iran water and power resources development company(IWPC),
ran
Ministry of Energy, Tehran, |.R.IRAN
13 | Russia State Hydrological Institute (SHI)

4.8 Overseas business trip

To promote international activities described above and local practices explained below,

ICHARM has sent roughly 440 staff members in total to overseas countries since October
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2010 (Fig. 4-2). Particularly, overseas business trips dramatically increased due to the launch
of the UNESCO Pakistan Project in 2011 (see 5-3 for more information). Participation in field
studies, conferences and committees held abroad has been also on the rise as local projects

progress further and ICHARM increases its presence worldwide.

Figure 4-2 Trend of Overseas business trip
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5. Local Practices -Localism-
5.1 Outline

ICHARM has participated in local projects organized by ADB and UNESCO and
implemented activities in cooperation with local administrative and research organizations in
order to test applicability of several models developed by ICHARM to local basins. Those
projects have been successfully implemented despite difficulties in arrangement with local
offices and problems in the actual implementation process. The following describes the outline

of each project.

5.2 ADB Project: Technical Assistance No. 7276, Supporting Investments for

Water-Related Disaster Management

== e s 2
Signing a collaborative agreement with ADB ¢ ‘?.,\ ;}‘zmﬁ_
2 e >,
in November 2009, ICHARM conducted a R gy A

project, “Regional Technical Assistance (RETA)

ISt R
. U

O - ATHERNERELT
¥/ azorimmses
BB A E L

7276: Supporting Investment in Water-Related |

Disaster Management (TA7276),” which ended ‘Jf LN Rt
_ Vi L kL

e T .

in March 2013. This project was planned to N,
build an environment to encourage investment
in disaster management in developing countries.
In the 1st Asia-Pacific Water Forum in 2007,
ICHARM was the lead organization of the water
disaster session and assigned as a Knowledge
Hub on disaster risk reduction and flood
management. ICHARM’s involvement in this project
was part of the responsibilities as a Knowledge Hub.
This was the first international project that the
Public Works Research Institute (PWRI) had ever

conducted under a collaborative agreement, and it

was a major challenge for ICHARM to broaden its
scope of activity as an international organization. Final Report to ADB

In this project, ICHARM first conducted field On 12% March, 2013
investigations to collect a wide variety of local data on past inundations, observation systems,
livelihood on hinterland, urbanization in basins before flood prediction and flood risk
assessment. Complying with our principal policy of localism, we proposed solutions that were
considered best suited to target localities based on the needs and conditions confirmed from
the field investigations.

ICHARM was involved in the following five projects:

1. Bangladesh: Development of a basic plan for a new flood forecasting and warning
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system

2. Indonesia: Implementation of a satellite-based flood forecasting system in the Solo
River

3. Cambodia: Development of a flood vulnerability assessment method for the Mekong
flood plain

4. Philippines: Implementation of flood management training using a satellite-based
runoff model in the Pampanga and Cagayan rivers.

5. Development of the prototype of flood risk assessment indices for the Asian region

Projects 1 to 4 are efforts to contribute to national flood risk reduction while Project 5
contributes to regional flood risk reduction. The results of TA7276 are very promising, for the
technologies and concepts produced for the projects can be applied to other river basins with
some technological customization based on local basin characteristics.

In March 2013, Taketo Uomoto, the chief executive of PWRI, and Kuniyoshi Takeuchi, the
director of ICHARM, visited Seethapathy Chander, the director general of the ADB Regional
and Sustainable Development Department to report the results of the TA7276 project. Mr.
Chander expressed deep gratitude and highly praised ICHARM for its achievements and
hoped for its involvement in future projects as well. Convinced that the strong trust built
between ICHARM and the counterpart countries through this technical assistance is
indispensible, we will continue our commitment to water-related disaster risk reduction in
the Asia-Pacific region, maximizing our strong technological advantage and adequate

experience in disaster risk reduction and flood management as a Knowledge Hub.

5.3 UNESCO-Pakistan project

In late July 2010, the monsoon brought a record
rainfall over northern Pakistan and caused the worst
flood in the past 80 years. The flood had serious
damage on the area, affecting 20.3 million people in
total, killing 1,985 and damaging or destroying 19
million houses (Pakistan 2010 Annual report,

National Disaster Management Authority).

As a part of the restoration effort from this flood

disaster, UNESCO started a project called “Strategic

Training in August 2013 with three
ICHARM M.Sc. Alumni

Strengthening of Flood Warning and Management

Capacity of Pakistan” in July 2011. This comprehensive project consisted of three components,
and ICHARM has been assigned to two of these components: technical assistance and
capacity development. In the first component, ICHARM assists Pakistani government in the
development and implementation of “Indus-IFAS” and the production of flood hazard maps.

Indus-IFAS is specifically designed to fit the conditions and needs of the Indus River basin by
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combining IFAS and the RRI model. In the other component, ICHARM has provided the
opportunity to participate in its M.Sc. program and short-term training programs for
government administrators such as the Pakistan Meteorological Department, the Pakistan

Space and Upper Atmosphere Research Commission and other agencies.

5.4 Thai Flood simulation
From dJuly to November in 2011, (a)

a large-scale flood occurred in the
Chao Phraya River basin of Thailand,
causing tremendous damage to
livelihood, businesses, and farming
of local people. In mid-October,
ICHARM started flood simulation
with the Rainfall-Runoff-Inundation
(RRI) model as part of emergency

response in order to understand the \
. CI10-15 }
prospective development of the flood 515-20 s !
20 - 25 \
in the basin. With the RRI model, it S-20 ) Ayutthaya
is possible to predict the progress of :iﬁ::g L
W45 - 50 Bangkok

a flood, holistically considering the
effects of discharge and inundation. ) ) ) . )
Figure 5-2 Inundation extent in the Chao Phraya River basin

In the case of simulation durin )
J estimated (a) by the emergency response-type simulation and (b)

emergency response, topographical
gency P » LOpograp by satellite remote sensing (provided by UNOSAT) for 2011

information and estimated rainfall Thailand Flooding as of October 13, 2011
supplied by satellites are often
used for simulation, because real-time local information is hardly available during a disaster.
The Thai flood was simulated for the extent and duration of inundation by using estimated
rainfall as input data. Part of the results were released to the public in a press conference
held jointly with MLIT, and also provided to governmental agencies and media organizations,
which drew a lot of media and public attention to ICHARM and the new technology.

In response to this huge flood, JICA decided to provide assistance for the Thai government
through the “Project on a Comprehensive Flood Management Plan for the Chao Phraya River
Basin.” ICHARM supported this effort by offering technical advice as a member of the

advisory committee formed within Japan for this project.
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6. Public Relationship
6.1 Website

As a means of public relations, ICHARM disseminates up-to-date information through its
website at http://www.icharm.pwri.go.jp/index.html. In recent years, our website has been

accessed 5,000 to 6,000 times monthly.

Figure 6-1 Trend of Access number of ICHARM web site

6.2 ICHARM Newsletter
ICHARM regularly publishes ICHARM newsletters on quarterly basis, to registered
subscribers, and through other channels. ICHARM newsletters contain a variety of news and
other articles such as message from Director, special topics, report of international meetings
and seminars, visitors to ICHARM, ongoing research, training activities, and projects, etc.
Since the ICHARM establishment a total of 31 volumes of newsletters have been issued and
of which 14 newsletters were published during the reporting period.

ICHARM Newsletter is available at http://www.icharm.pwri.go.jp/publication/index.html.
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Message from Director

ICHARM has started the year 2014 with a refreshed enthusiasm under a renewed
agreement between UNESCO and the government of Japan signed last July. The new
agreement requires us to establish the Governing Board, which was the Advisory
Board in the previous agreeament. We expect that the Governing Board of top inter-
national executives will examine ICHARM's activity plan to ensure proactive imple-
mentation. We are making our best effort to prepare for the first board meeting,
scheduled on February 25.

Near the turn of the year, we had another devastating disaster, when storm surges by
Typhoon Haiyan (locally called Yolanda) hit Leyte Island of the Philippines on No-
vember 8. It was reportedly the strongest typhoon ever recorded among the landed.
Many houses and towns were completely swept out, and more than 6,000 people
were killed. It was only 7 years ago when Leyte
experienced a giant landslide, which occurred
after weeks of heavy rains and killed more than
ten thousand people. Meanwhile, in Japan, peo-
ple in Oshima Island were still at a loss after a
deadly debris flow, unable to make any plans yet 8
for recovery. Right after the tum of the year, we
also saw many pictures of floods in Southwest
England and Wales. Indeed, extreme hydro-met
phenomena have been increasing.

Under such drcumstances, the role of ICHARM is growing. One of the reasons is that
it assumes the responsibility of the most critical part of disaster prevention; that is,
as Chinese philosopher Sun Tzu says, “If you know the enemy and know yourself, you
need no fear even against a hundred battles” In disaster prevention, to know the
enemy is to know the characteristics of the hazards and their forecasts, and to know
yourself is to assess exposure and vulnerability of human activities, coping capacities
and institutional arrangements.

Wallingford, England
photo by John Rodda 2014.1.11

ICHARM, together with foreign students, is concentrating on acquisition and produc-
tion of such knowledge on hazards and society in combination with capacity develop-
ment programs, and apply the research results tolocal practices by helping practition-
ers of national and regional governments. Based on such substantive experiences,
ICHARM also takes part in interational efforts of policy and strategy making.

We hope ICHARM receives even further cooperation and support from the world to

continue activities under the renewed agreement.
2 31 January 2014

East Samar, Leyte Island
photo by Mamoru Miyamoto 2013.12.13
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6.3 Publication

ICHARM has published the following books and leaflets related to water disasters.

Table 6-1 List of Publication

IAHS Red Book
“Floods: From Risk
to Opportunity”

Floods: From Risk to
Opportunity

TAHS Publication No.
357 (2013),

ISBN
978-1-907161-35-3,

480 pages

Dr. Ali Chavoshian,

Dr. Kuniyoshi Takeuchi,

Mzr. Minoru Kamoto

HANDBOOK

Local Disaster

on

- 2

QQWORLD Sy
HANDBOOK
& ON -
" LOCAL-"ne
DISASTER
MANAGEMENT
EXPERIENCES
Q¥ == 0§

Leaflet,
2013,
38 Pages

Dr. Megumi Sugimoto

Report of the Project
on Establishment of
Flood
Preparedness

Indices (FDPI)

Disaster

Typhoon Committee,
Leaflet,

2012

26 Pages

Mzr. Tadashi Nakasu,
Mzr. Toshio Okadumi,
Mr. Yoshikazu Shimizu

Large-scale Floods

Report

Book,
2011,
232 Pages

Dr. Ali Chavoshian,
Dr. Kuniyoshi Takeuchi

6.4 Paper list

ICHARM members have been active in trying to disseminate research results or new

findings through various channels, such as submission of papers to internationally

recognized journals, contribution to book chapters, and publication of various reports as

shown in the table 6-2. The list of these activities are shown in the Annex 2.
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Table 6-2 List of Papers

2013 2012 2011 2010
Book 1 1 1 1
Journal 12 4 8 4
Paper 12 8 6 10
Abstract or Conference 10 18 45 27
Articles or Others 4 7 14 9
PWRI Technical Note/PWRI research report 2 4 2 3
Total 41 42 76 54
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7. Award

ICHARM researchers have been awarded several times since 2010 in recognition of their

excellent work.

Awardee Award (reason)

Dr. Award from the Ministry of Natural | Contribution to the development of

Kamimera Resources and Environment | hydrometeorology in Viet Nam
(MONRE) of Vietnam,
2013

Dr. Sayama | 15th  Infrastructure  Technology | Development of the
Development Award, Rainfall-Runoff-Inundation (RRID)
July 5, 2013 model

Mr. Tatebe, | Best Research Exchange Award in | Flood simulation for emergency

Dr. Sayama, | 2013 SAT, response in the case study of the 2011

Dr. Tanaka | Jan, 22, 2013 Thai flood

Dr. Sayama | Young Scientists’ Prize by the | Development of the
Minister of Education, Culture, | Rainfall-Runoff-Inundation (RRD

Sports, Science and Technology ,
Apr, 2013

model

Dr.
Takeuchi

International Hydrology Prize,
Oct. 23, 2012

Outstanding contribution to hydrology

internationally
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8. External Evaluation

ICHARM has been evaluated for its achievements by external organizations such as the
PWRI External Committee and the

MLIT Evaluation Committee for

independent

administrative agencies. ICHARM has also evaluated recently by UNESCO for the renewal of

the agreement between the Japanese government and UNESCO. Table 8-1 lists the

evaluations and their results.

The MLIT Evaluation Committee awarded PWRI with three or five S’s for its activities in

the past three years, and one of the S’s was always given to ICHARM in the three consecutive

years, showing that the committee recognizes its high-quality international contributions.

Table 8-1 List of external evaluation

Month | Evaluator Evaluation Result
Year
Aug. MLIT 2012 PWRI received the highest rating “S” for 3 out of 15
2013 Performance evaluation of | evaluation items. ICHARM contributed to one of the
incorporated administrative | three. (i.e., training and educational programs, the
agencies under MLIT International Hydrology Award received by
ICHARM director, etc.)
Sep. MLIT 2011 PWRI received the highest rating “S” for 3 out of 15
2012 Performance evaluation of | evaluation items. ICHARM contributed to one of the
incorporated administrative | three. (.e., training and educational programs,
agencies under MLIT contribution to flood control measures in the Chao
Phraya River of Thailand, etc.)
Sep. MLIT 2010 PWRI received the highest rating “S” for 5 out of 23
2011 Performance evaluation of | evaluation items. ICHARM contributed to one of the
incorporated administrative | five. (i.e., training and educational programs, launch
agencies under MLIT of the doctoral program, implementation of ADB
projects, etc.)
Jan. UNESCO Evaluation Team ICHARM was evaluated as the most active among
2011 the UNESCO water centers around the world.
Aug. Audit Report on the Division of | “...One characteristic of the field of water sciences is
2010 Water Sciences of the UNESCO | that there are 13 category 2 institutes or centres.

Natural Science Sector
(UNESCO external auditors)
[185 EX/32 Part II — page 14]

One of the most active is ICHARM, which serves as
the secretariat for the International Flood Initiative
(IFD."...

http://unesdoc.unesco.org/images/0018/001888/188888e.pdf
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Annex 1

Annex 2

ANNEX

List of number of alumni

List of papers

Page

Annex 1

Annex 3
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Number of Alumni of ICHARM training program (as of February, 2014)

(Number of
students OIn|N[N|O N
conferred Master's ||~ 11|
|degree)
Total —|o]||ofo Total Clo|2Y2(YY
| —————
Vietnam o Vietnam -
Venezuela o Venezuela -~
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Total

10

11]11

10




clzjocicLyoZzicicrL(Ljocieeis|L|oLjL|cileL|SLiL|s|6Z|e|EC|L|E|L|C|LC]|6]|S NN__. [ejol
< cl|l ®© 5 ® 2 51 o 5 r W o 8 m
slsl1el2|m|2|2|clads|S|o|ls|als|B&EglzlE8|ls|l8lsl |2 sllE[S] 2 4nund
dHEHEHEER HHHEHBHE R HEEHHEEHEEEEEE
| Ll [ ol
) g €102
9 9 ¢102
oys)iom joslold ueisiied OOSINN
o T T T 1 T T¢€] (1t 1 1 Jtef 1 1 1 1vlel 1 1 1 [ [ [ I__sooz ]
,UOIJUBABI4 Jajsesiq lweuns ] aAlsuayaldwo), 8sinod buiutel] ¥ASI/NN
CI T 1T 1] DT T T T T T T T T T el T T T T T T T T TvI owe ]
L,obuey) ajewl|D o) uonjeydepy Joj Juswdoaaaq Ajoede), weibold buluiel; yOIr
CL Tz 1T 1 | A N N N N N N N N I I O I O AT
.(8) SY4l yum juswabeue|y ysiy poo|4 Jo} Juswdo|aAaaq Ajoede), weibold buiuiesy oI
6C || € m S 14 9 9 jejol
9L I € [4 [ [4 [ [> £10Z
€l [ [4 [4 € g 2102
.SVl UM Juswiabeue) 3Siy poo|4 10} JuswdojeAag Ajioede),, weiboid buiuiel) \yOIr
€e c|€]¢€ ¢ L] € 14 9 G|¢€ jejol
Ll L1 l } [4 [4 ¢l 1 10C
Zl L) I L} l [4 21! 0102
0l [ " | 2 2 [4 L |l 6002
.dBe|\ pJezeH poo|4 YiIm ue|d uonerad( Adusblaw3 |ed07, weiboid buluiel) \yOIr

38



dnouy) siouelq g JojAe] 010Z @ eJlepQ Mounzey|| iwesn4 oyiynzey] ouuey eAnA| BANZOJOA 0JINSIY WwaysAs juswainseaw
778 6€8 (5P9) Nowesg 1 NoNopoISLYD Sl|NeJpAH [eauswuosAug WY ZNEE PUED BWRXE 23.eydSIp Js3eM onjEWOINE Jo Juswdojensg st
o SuneauiBug j0su0) Suneous ¥ , B "
911 oLl ,— N uoiso.3 jo A3a100g uedep ulIesuIsUT 0JON BnAowo] | ueyipy yjeueSox S493SESIQ POIBISY—ISIEM JO XSO S vl
CIOA ; : U@ |043U0Q) UOISO4] JO [BUJNOM |BUOIBUISIU] ; R Ul S193SBSI(] Po3IB|aY—USWIPag JO 3OO[INQ [BqO|D) Y
il
suvauiBuT SINWIYNSYIW MO 033dS-HOH
o 6 ol 0 40 Ayo100g pden| JOST BULIRUISUT oA Ui SoouenpY | jwenny oxynzey) ouuey eAnj | epnsiy 1ysexe] epeyQ lloyg| eANzouo) onsty 404 WHO4LY1d dOaV A3¥aHLIL 40 TVSOdodd ol
CZEyT YLt ElEEA HHRES SEEY BEXE ELi e
D I T SO R Ol Edoav Y IR EE
5 EENEININERIpE)
Sdesuisuy « LOVINOO-NON V DNISN WILSAS INIWIHNSVIN
3OS ‘Sul9sUIBUT JSAIY Ul SEOUBAPY 1wesing oxiynzey| ouuey| eAnA| ediepQ Lounzey| BANZOIOA 0JINSIY
86 €5 9l 0 40 Ayaro0g uedep = 3DYVHOSIA Y3LVYM JILYIWOLNY NV 40 AQNLS V cl
T WY T (I eI BUEL k¥ Y o
OFE i HEIE B FYONCH B IR YO M TR T E
sioouBu3 (8uneouidug 1weyn4 oxiynzey| ouuey| eANA| epnsyy| lysexe] | eAnzolo\ odinsyy epeyQ Ifoys dogy
9811 esLL 65 10 40 K010 uedep eipAH) |8 oS ‘JOSF 40 [ewinop| ! o 1M 1 ! If A8 G3¥NSYIW VLVA NOLLYAYISEO MOT4 0004 DNIMOL n
(A PHIED TEEY BREYE SRk 40 SAOHLIN NOLLYNTVAT AOVNOOY 40 NOISSNOSIa
FENTF IEEXEETN FLNTF o= . RS S T £ DA T ORI A 18 200y
TWILISAS 1
sJe8uiSu] (8ulesuisuy A i LNIWIENSYIW IWLL TV3Y ISVNO 40 LNIWDOT13AIA ANV
N . . 5 | eAnzodo )\, odinsly edeH bodiH eling oayo] JIAOW ONIJOLINOW HIAIY ONISN QOHLIW LNIWIFHNSYIN
2811 LLLL S6 10 J0 A3a100g uedep epAH) |8 43S ‘JOS( 40 |eunop ol
z 2oy —H IDYVHOSIA LOVINOO-NON 40 AOVHNOOV INIWIFHNSYIN
BHYT S AEATH SHYF i ol o WO Lr I I
= 06—t
so0uIsU] (Bueauiduy SYIAIL TVNLOV NI NOLLYAYISEO
. . eJle) iounze: lweyn4 oyiynze; ouuey| eAn, epeyQ Ifo eANZoJo A 04INsy
YRR VAT 10 4o Aaroog ueder|  oynespAH) 1@ 4oS ‘3OS 4o fewnop| noﬁlﬁm et “_mxn.m,m‘uu Hwtmh P ot Wﬁ«ﬂw 304VHOSIA-Av01d38 40 ¥SOdo¥d 6
FTEXF 19ERXYETN SEYT = TR T - EU—QLECIHEMEOEMYEGCHLINNE
Sieouidu3 (Buneouiduy iysnexeL eyeue | nqoussiyg| lweyn4 ojiynzey| ewe/Aeg odiyexe| si84eN co_u>wdwﬁwmwﬂﬂwzﬂuwﬂﬂﬂm___MW:\__”M_ HHH_M
vES 625 el 10 Jo Ajaroog ueder eIpAH) |19 49S ‘JOSI 40 [eudnop 1ysoAwuny g .mm . . Em& ur] oA AeN %«w_._._ : : : FE~ ATSAmT 8
SEYT ISR AWETH ST Hieml B nEE el A
B BWEY XL 04 4PN LT H U R Y E
sioouBu3 (8uneouiduz lweyn4 oyiynzey| SOA| ejewou LouosIH emezQ o5 uemie] ul joyedojy uooyodA|
(44 144 el 0 jo Aeroog uedep e4pAH) |9 49S ‘JOSI 40 [eunop : ! ’ 4 . . Ny ol L
=z ¥l Vi 4 01 POYIB|\ UONOALI0D de) o eoljdd
SEvT |GEAWE T ZEVT ElETrA Lca=ac] W il 3 POLRON UON: dBNSD ¥ \|ddy
sJe8uiSu] (Bunsauiug yonae | 0ZINOD 4O erep uone: 9.4d Ajiep 4oy
262 374 GG 0 jo Aje100g uedep eipAH) |19 .\_w..w ‘3OS 40 |eudnop 1weyn4 oxiynzey| _r_mo>_::v_ ejeWwou] LIoUoJIH poUIe UOR8LI0D SeIq _mo_am_umum, e 4o ucmEum_m>mD Joded| 9
SEXTF 1IEXYETH SEXTF
4)SESIQ-JUBWLOIAUT
‘gL 09 Sulysiigng nyexIynA A30|0100g [EJUSLUUOIIAUT JO [BuJnop nsexeN [YSepe| | —juawdojenaq 4o [9pOlN BJ9AD 19943 puE esne) —UERONLENG ) HEHOEN -
8L 59 9l ) YME S Tth U U0 suI0dMaIA (ABojoioos [euswuonuT | Bp. SER — I (DMK R MW E QLIPS T RYE S
pue sie}ses|q [ednjeN U0 dARoadsiad UoJeasey
€ ON IVYVL1VHE [eda ‘uon3ay nquinyyj uf pooj4 3singIno
A4 9z ‘6 Ton Py ssaud ASojouyoa | 14 Uodeasay Jayses( 40 [eunop PN ede | CEAIN CMUNSIN|  eayseR3 fuys 1sQ elpuigey osfe] [eI9B]D HeUplog We . 40 JUaWISSassy ploly 4
161 a8l € onss| 90Ua10s493U] AlIM JuawiaBeue|y Ysiy Poo|4 Jo [eunop ©0Jop 1nkowo | 1sQ edpuiqey| Lexpy YyreueSo eIsy Ul SaRIoeBow 40 Sisiio €
AL : : : : ' ' o Suipuadwi ue :AJijiqeJaun/ J9sesiq pale|ay—pool
¢ anss| IVYVL1lVHE uolFaJ 15949AT I\ Y3 Ul Wep suleiow
(X440 6021 96 oA Je8updg spaezey [einjeN eIy opynsiey| UPIN ede L 1sQ edpuiqey LeYod We L 40 5n|ie} OIYdOASEIED 0 SOSNED lewinop| g
N1 90uBIo s9o130e4d JuaWaFeuRW XSIJ JojsesIp oweAIN oUNSIE 11SO eipuIge soonoe.d JuswaSeuew 00
d 1S VAON ul uorjediored A}UNWWOD JO W04 PEAIN oUnsIEN A50 eipuiaey ¥k Js3sesip ul uoijedioied AJUNWWOD 4o swo ees) b
o8ed pu ased ‘lo, 40z1ueB.0 S0UBI34U0Y Sousiejuon Joyan Joyan Joyany p Joyany pu; Joyiny 3Is “J9A ysi|3ug aAnejua ) 9 El] Aio3ane:
LCE] IR IoA ioysigng syoog Uiy uig UIny Uiy yany pig yany pug uiny Is| (49A ysijBuz eAneIUo]) PL 10

010¢A4 387 uonedlignd WHVHOI

39



SXHOICSELHERKMYH

—— POYIOW UORO3.LI00 JENSD © 40 A} [Iqeolddy

ulyy ‘Suifieg ‘sonewIojuIoIpAH Iweyemey| ||lejutes paseq-a3i||je3es Suisn (SY4I)
UO 90U343JU0)) [BUOIFRUIDIU] Y} wepng oxynzey owoe unp EMEZ0 °D oJiyexe, eanisng nqouowo wajsAs 3unsesalo) pooys Jo uoneoldde [ejuswliadx
Juoy |euor 116 lyexe| I 4 PoOY} Jo uor | edx3
nequassep) Iny Jersuesapung we
1wesing oxiynzey| ouuey| eANA epeyQ lfoyg| eAnzoiox ounsyy SIOALL
— (sp@) 48uleyuasia! MO| 4 JBA,
2691 L891 010z @w m_m_wﬂzw o J_o_\_ _M 0102 MOj4 43Ay Y POED SRk BREXE [emoe Ul 4OV Aq Juswainseaw a54eyosip peoj-pag
TETEd
uedep ueder: j0 A39100§ Suisuss s3oway ‘uiseg J4aAly snpuj ul Apn3s aseq Yy :eje afew] SOV
JO 90UBIB4U0D YI6f 9Y) Je uoljejuasald lweyn4 oyiynzey|| ejewou] LouoIIH 3emy| 0ofBuno
6 €6 40 A19100G Bulsuag aj0Way SHENE DD Znyyy o Y 1 pUE S[D SUISN SWINJOA MOJHISAO JO UONEWINSS BY |
SHACACAAENE |y 3y E ERESLELEOE B il x4
! ! ittt WU OEENPNE— LIMEIES SOTVNF SID
$904n0say
$904n0saY J9leM pue Jo3eM pue AS0|oIpAH Jo A18100g uedep 1ysnaye|
12 02 ABojodpAH jo Ayeroog uedep 40 20UBJBJU0D (| 0Z By} JO SBUIPesdO.d 1ysoAluny gxtm lwexng “ov__u_gmmw eweAeg odiyexe] 19PoN S_a%céqo“ﬂw_r.__&,w_mm w Mo ﬁ“_wﬁ%_?ﬂo
RO o) 5 Turdlh =l FEm U OV L RN E WS BrT
ESEXNLEFO0I00SHUEN- XN
S30IN0Ssay
$904N0SaY 493\ pue Ja3ep pue A30j04pAH o Ayeloog uedep
o o o el s doop e s v e I B oping s e e oGt s
SEYTNC- N ¥2 ! ' ! ne
SEX XN EH0I0cSEE TN 0N
$904n0say
$904n0saY J9lEM pue Jo3eM pue AS0|0IpAH Jo A18100g uedep o -
LI 9l AS0|04pAH jo A3a100g uedep 4O 90UBJ94U0D (| 0Z SY3 0 SBUIPaVOIY _me:u\o«__c_:vam Bjewou] LIouodiy emezQ \oo — uedep u sioAu Jo sishjeue sseq | —L H (6 & (0 D M4 :MAWK_ W_llﬂuwm@.wn%\_mmm
T LMY %5 EITEA IR il 2\ [1 | S2nien pa1021100 JeINSD Jo siow uo uonensdsdo| (T IT B JBNSDVY BIBE MM S P 1L MU DG J 2
SEEE TR ELME 501005 SN %ﬂ 48}BLIOIpEI_BABMOIOIL 40 ADUBNbaL 40 10047
~ e
$904N0SaYy 43\ pue Ja3ep pue AS0j04pAH o Ayeloog uedep puejiey|
e 4 A30|04pAH jo Aje100g uedep 0 90UB48jU0D ()] (Z @Y} 4O SBulpeadoid <Zmom<§4.;d.~_) yseAequiny| Z<w._.<u—ﬂ_t_\u< JO JBAIY UBN Ul [9AS7 493BA JO UOIROIpald Ul SISAeuy
ZEYENC- XN E=) mv n S 19[9ABM PUB SHIOMIBN [BAN3N [BIOWIMY Jo uoneol|ddy
SEX XN EH0I0cSEE TN 20N
Sioauiu3 sdoaulEu3 ING Matoos lusnexel 1wesing oxiynzey| emezQ 09| esesaqeN Iysiag | iesemey) oiyese | exep |lejures oyiezes| -
901 <] 10 J0 A3100g uedep| uedep a3 Jo SURPIIN [BNUUY YIGY BYL 1ysoAuny| - =i . , e | (S, Uo peseq yBnoip Buoxon 010 ot Jo sishreny| FEEHONEIINAEX F0I0 22 EMIEEERTY
ZEYT SEENEYHSEY TENE Tl ElCTEA [:EY LA ZETI
s499u13ug si9au13u] |IA1) A3e100g eeue | opny 18 1IyseAequny|
201 101 10 Jo Aje100g uedep| uedep ayy Jo Suneajy |enuuy YiGg By | nqouasiys WvWHv_ aynsieq sanjesnes 0.z 1o) UonENoEAS ALEa U0 APMS #o—OLICTINEREE S/HETI0a 5%
SENYT SEYNLY HTEYTEGE ERLa:] = Y WE
F= = = F= = £
s49su13u] s4eauiSu] IA1Q Aja100g . .
lweyn4 oxiynzey|| eANZoJo odinsyy ouuey| eAny aumonaseyul S4do P13
IAID) Jo A}2100g uede uedep ay3 jo Sunesjy |eNuUUY Yigg o
144 84 IIALD § ! .u%wuhu:.u_num, WWMWE%%MW%HMW_@QM U BREXE FEAEE |  upoel sease u uoneniasqo oY 4o fesodoid|  — (O IHEROAY L LISLIEFNINZ O FETFSID
s4aau1Bug si9au13u] |IA1) A3e100g anodumop
1weyn4 oxiynzey| ouuey eAnA| eANZOJOA 0JINSIY g oL
0LS 695 10 jo Aje100g uedep| uedep ayj jo SuileB|N [BNUUY YIGQ BY| — pazieoo] 40 UofRoelep pue Sunseoaloy ALes Joy, - ~ = =
Sy SEEMEGEEY TR EH BEHER BIEXIE| oo uooport resms 10} o o seedoronec| 1K L B BITNE O WL O - It & SISO
BuneauiBug jouo) uedep seAe[ewIH ueINyg sy} Ul SBIIUNWWIOD
y . ‘oueSey ‘BulesuiSu] [043U0D UOISOI] nziwysg ; o
uoiso3 jo A3a100g uedep 10 K10100G Uedep aif} 40 SFUPEEOOIY ayeAIy opynsiey| 0JoN IynAowo | nzesysoy, 13sQ eJpuiqey| uLeyIpY yjeueSo WeaJ3SUMOp 0} )SLi J93SesIp Paje|al—pooly
SEL WW@«M*KEMWN&@H : pue—juawipas e ((4071D) POO|4 ISINGPNQ 8%eT [elde)
Bupsesuduz joRu0Y ‘ouege ‘Buliesuidu] [043u0D :M_MMM_.N, nzIuiyS leues(Q OWOINQON| eMmeyIysoA onzey|
4 06v vorses 0 Em_om*cﬂmﬁ_.m, 40 A39190g Uedep: U} 40 SBUIPSIOOIY :NM”_MM& . EENY Cgm g SOTV 8uisn Aq seaie apijspue) jo uoRoeAx3 2LICZIHEHBOHEESPU(FIZHS0V
i FEMSEXUNE HC W =
BUMBRUIBUT [0AUOD| o e onu0 c“_mmﬁ“wﬂ nziwysg eanwe| iy | usosewe x oexe US 1usoxe |esusWINU pue saBew) 831 ,Sm_“o,wwmw_% gy
611 v uoiso.3 jo A3a100g uedep N “sul 13U | 0 uolsos3 nzeylysoA L 19X 1yso A O9feL US 1ysexeL —ninw Buisn Aq puejs| 1seme|ng ul Susesesemed | (DI F O EHY BN FELMATLULON B AT
: . Jo A3a1003 uedep ay3 jo sSuIpeadoid g [EEIT::] #ERM SUENE! s = L= 3 S
ZEY@ ! - ARG, — B * PENCE N 12 SpYSPU| 2[e95-35 YOO © Wou| £ v irp00 S P HENEN W WIHE B E B E
FEMSEREN T HCW & Ssew 105 9} Jo 559004 UOIS0ID B JO SISARUY
Lo o Uo1s0.3 Jo Aoroog uedep| CUEFEN BulieaUIRUT joju0D uolsoi IYSIN 0jesely |leuesQ owoingoN oaoruyg | MHHIS NZRAUSOA pajeje.-juswipas jo uniojuow Juasin oy Ayjigestddy
! B = 40 A3a1005 uedep ay3 jo sSuipesdoid YHER S EIMITI/ M_m.lvmn** — B! PR [Hni]
s FEMSEXUNE HC W AP RORBERRTFIPNLALAAN—TES
uolun 9ouslosoar) uedep 010¢ 8uRS3| uolun 20uBlos0dY ueden eweAeg odiyese] 9|eds juswyoleo 8l e suohewnss
SEENERENYE - |loUUO o Hor £OmmT o8eJo}s UO paseq UOIEOIISSED JusWYOIR)
TR LY HOICOEEREFHNYE ¢ BOBYOCETIZHOBTN LY
— poyrow =
uolun 20Ud19s09K) uedep 0102 3uRedN Uolun 20UaloS0aY :mnmnﬂ weyn4 oyjiynzey|| e1eWOU] LIOUOIIH BMEZ(Q 05| u0Roa.1I09 JBNSD € JO AOBINODOE UO UORRAIDSAO[ oy . e SU— mwlmmnw._MW
SEEHERHAYE b oy W (aan|  orsonerorameiats o oo 1o ooy 1B OF LT Y ANSON BN P~ L

HOG)2—¥XHY 6 RS FIHBEOFETEIENSD

ensqy

43

0¢

6¢

8¢

Le

92

°14

¥e

€2

14

02

61

8l

Ll

40



olloed BISY JO 90UAIBIUOD YIG

LB6E'ON (VXVr) Aoussy VLIIHSVINVA exeue] uonejnwis uoiepunut
6 3 Id eJo|dxg eoedsoley uedep Hoday Id SOV 09pIH HouoaH ejewoul nqouasiys fweng oxynzey pooyy 4o} eyep SOV 40 A de uo Apmg 67
$92un0say Jejep) pue A30jopAH eAI9sq0 @Ajoadsiad  si9auIBUS plaly WOy 4Oy Sulsn sanbiuyoay
40 Aje1o0g uedep ‘uoneAIasqo 1wesn oxjiynzey| ouuey| eAnp| eANZOIOA OAINSIY JueWa.NSEaW B5IRYISIP Jojem 3
S5 o 81eYSIp PROUBADE IO} DA sBieosip JonLl w,o mw_ﬂm;wu: & Y ¥ HHRES BEXE = &
oMV E Y B E Y SEY NN HHEORMBELN( BT R B D P 1 dOAY LY Y W MO B NI ([
uonuaAalg e s1he)
Ja3sesi( pue 9ousI0g ypieg oin3eg pue YON jo sase) :sueisesiq Suaded uooydA |
70l L6 G °N 104 93N)ISU] YoJeasay |euoieN #° tow.wm ;umeww._mh k_wuwmm_m_m‘__ﬁmz NSSHEN tysepeL pue AopuQ wJo3g [eoidod| Aq pasne) asuodsay 4
WK XL G 4 BHESBET WY HEREY J9)sesi pue SulBYNS UBWNY JO UOIBJI90eXT BY |
uonuanalg ]
98 18 G ON 1235esiQ puE 20UalS YHieg 40 poday youeasay Jeysesiq _mLmuwMu 1yonyjouy lyseexe] [ NSYMVN !ysepe] aqeueiep OXIY U0OYdAL Jo 8sE) By :SauIddyiiyg Sy o
40} 23N3ISU] YoJeasay [euolreN b e i : : : g 400d uequn 404 SaAI] AepAuan] Jo uoneI0ISaY By}
% 1 na !
WL W TERNEY SEENETUEBMTSHLY pue Ja)ses|(] wiolg [edldos| e J9AO Suonejussaiday
uonuanaig
Jajsesi pue 9ousI9g ypieg Q3N
L 9 Sy ON 104 Smnsu] yoseasay feuonen| 3 Hoday yoJeasay Jaysesiq [eineN NSVMVN lysepe ojeg onIs | eluel 0433\l Ul sasysesiq pooj4 AopuQ uooydA] 6002 Sy
iy EEENETWENNLHY
uonuanaid
123 ge G oN 1PI988IQ PUS SOUSISS UHEA| 15 110dey youessay Jeasesiq _sme oteg oynia L | NSWHVN 14sepeL | IHONMONI 1usexeL 6007 Ut Buadog UooydAL b
4oy 8InyIsu] yoJeasay |euolieN = : : : Aq pasneo A3 oinSeg punoJe Jajsesiq apl|spue]
Wimwrenyy| EEENETWEMNEERNY
uonuanaig aan
o 19398sIQ pUE S0UBloS Yieg 0 poday YoJeasay Jaisesi(q [ednie| aqeuelep ol EMBOLIIYS 03eg oynJs. nsexep lysepe, sauddijiig SIBYIQ BRI
91 6 S oN 404 @INYISU] YoJeasay [euoneN ¥ = d 4 d \al N q M OBy eAulys S omdel BN tHsepeL ay3 ul sue3sesiq Suadad pue AopuQ uooydA] 6002 RO SRV £y
Wrmmranyy| TESNETWEEWHENNY
eisAejel\ ‘(NILINN) INVAVMYM vdanons waks
L _m:o_mmz,mmmcm._. fuSIoAIUn Hoday [eoluyoa | -NJ1INN J0O WODD oayese] emezQ o5 Liouowo] 1weyn4 oxiynzey| Sujuiem /3uiseoaloy Joo| Juawa|dwi 03 |00} AduaIdlye YA
* o : : . ue se (SY4]) WalAg sisAjeuy poo|4 pajessau]
uesiyed
no3 10eISqQY YoIeasay [edisAydosn 1wesing oxiynzey|| LIoUOIH Eyewou]| ey emesaser 00f3UNOA semy| “JaAlY nqey| u] Apmg ese v sesew] SOV pue ¥
|opoy Yida @ uoniepunu SuiSM) JUBWSSISSY YSiY Poo|4
Sunos 9|e0S paysialem sy}
uolun [eoisAydoar) ueouswy e “uol eoisk noom—om eoLi W |louuo o Jor| eweAheg oaiyese] je 98Jeyosip pue a3e403s ‘UOI}D3||0D J93BM doBLINSNS o
lle4 ‘uolun [eotsAydosy ueotiswy 10} yJomawe.y [BN}dOOUOD MaU Y/ :SS90X 95BI0IS
s4aau1Bug elsauopup
1D Jo Aya100g uedepr wnisodwAs sowwng axeAlN ouynsiey tysehequmy efeuel ojueAnsy Jeulq BAB[ JO 1SEOQ UIBYINOSG e uonesiiy Jasesiq 6¢
it e [BUOITRUIBIU] Y1[aM | B} JO BUIP800Id ! . aynsteq nqouasiys i R e §
ZEYTF N b : : lweuns | Joj sonsuajoeley) uoieado) |e3seo)
s49su13ug
IND 4o Keioog ueden wnisodwAS Jswwng [euoieusaiu oweA oSty BANWEW| oo UpeueBon eues}oy| g8
It Ry Yyom] ay3 jo s8uipasdoid - * nAlysoA T uooydA| Jo 9seO 9yj :BISY Ul S19)SesI(] POO|4 JUI0Y
SEXTF
uonesniy Jersesig —
9z vz - :ouwuﬂmmﬂchw ,HMWMML»,M\:MWW%&&M tuonexe efeuel lweyn4 oyiynzey| eweAeg odiyexe] 9[E0S [eUOIZRY BU3 Je JUBWSSOSSY L€
19 spiezel] [eimeN 3suleSe A}100S JuslISOY 1ysoAjuny nqous3iyg| * : . )SIy POO|4 40} SISA[euy UolBpUNUI—JouNy—|[ejuley
pUe 3snqoy Lo WNISOdWAS Jo S3UIP8ad0Iy
BuneauiBug joquo) seAe[ewIH ueInyg sy} Ul SBIIUNWWIOD
i Bunsauidug [043u0Q UoISO.] nzjwiys : .
uoisoJ3 jo Aja100g uedep 10 A301005 Uedee o 40 SBUIPOOOIY oxeAiy onynsiey|  odoN pnkowo] nzesysox 1sQ eJpuiqey| LeyIpy yreuesSox WeaJISUMOP 0} 3Sli J9}SESIP Paje|al—pool} 9¢
SELa : : : pue—juawipas e ((4071D) POO|4 ISINGPNQ 8%eT [elde|)
JUSWILOIIAUT BU} 7§ S90IN0SY senunoo
191\ JO 911S 24MN4 B UBLNY 1wesing oxiynzey| ouuey| eANg epeyQ lfoys | eAnzoto odiynsiy 3UIdo[oASP Ul JUBLIBINSBOW S3IELISIP PEOIPOg ge
U0 9A1R0adSIad [BUONEBUISIU] Yip : : -
| audwssassy POYIBW UONOB.IOD Selq
3oedw] pug UosLEdWooIs3y] 1weyn4 oxiynzey| [yonae ejRWOU] LIOUOJIH |eonsiels ajdwis e jo asodoid pue uolleAI9SqO puno.d e
Bullopojy :uo3osfoid e8ueyg . ) 1ysoAuny ) . A Inchno uonediosid W 30 uosLiedwo
[eqo[D U0 dOySHIOM [euoiBUISIU] PAE (M andy e NODV-TIN 4 ! 0
(MHdY) se24nosay
[lyonase ] eyeue ] 9|eog [euoigay By} Je JuBLISSasY
9.6 896 MHdY 191eM puE ASO[0IPAH JO UONEIOOSSY ysoAwuny nqoussiyg 1wesng oxjiynzey|| eweAeg oaiyese | 351 POO| 40 SISAjeUY UOREPUNUI_youNy_{esutey) £e

41



Smhsu 20N [21UY98, efeuel opnyj 19 ysehequny J91sESI(] JO 95IN0 QWMDMM_M_MQ LMMMMEmmM«_MmM_
061¥ youeasay syoM o1gnd N [BOIUYOS | [HMd ngoussiys PN 19 oynsieq 10 & 0 W 10 parg ¥S
: : —J4ojeM,, ‘weusoid s JoiselN 0102-6007 Uo Hoday
|amnsuy| eyeue] 1yseAequny weigoug Aoljod Juaweseue)y = K
811 |o4easay SHIOM d SION [E2UY3] IIMd nqouasiys OPM 19) aynsieq J83ses|(] 4O 9SIN0Q JuswaBeue| Jeysesiq ESWUEIY—CA Yok 2lY 6
1€ = .
T HEEEN T S 2HT BCEaE| Pt 0107600 o vodss oafo| (1EISNTEL O LHHIS Y BEIT 9 0102-6000
ampsu] 1yseAequny| syjog uonejedop uonealjgnd
L yoJeasay SHIOM Oljqnd SION [EOIYOaL TMd ayynsteq CIUBARS] Jeuq| eeUE | ngouaBiyg |e1sB0) SANESIW-lWeuNns | Jo usisaq pue Suluue|d IMMd &
1ON 193U9Q) Yoiessay SHIOM 9ljgnd |eudnop SuueauIsUT [IAID leuesQ owoingoN nzesn m_um o\___;w_m_nmx esep S0.NSEALLIBIUNOD JEJSESIP JUBLIIPAS a = ' o »
£ 0¢ ‘£gIoA —5AREMYT HUEWEYT B e o BT o porsss sopuiom Busues swousssyes| HOVERMTF OWRLAIA—H(T s
— =4 —
. uedep awnjo uonusla( 984eyosiq poo|4
95 €5 mwm_,__o> 40 @Imusu] Suluueld Auo m:_:cmn._.mﬂm__m OI0WeEN M.M_Hr_m Buisn Aq uonelsusy JaMod PESH-MOT 8xe eungeT 05
SEEZDRYH (B7) = s BEEEZZTNHEZERINGRORL LS

42



L 'ON (OP-VvaN) 493usQ ueder Je19IsMeN (Or-VaN) 423ue)d eysays (daN 40 AdlSA Bullomoy os ut e
i (]} o 3ueyz oey aylemey) Ifuay) emeSexeN swifeq |e1oe|n) edjoy OYs| WOy SPOO|4 3SINGINQ [elRUS}OH Gl
G 'loA uoneloossy sieauisug eday uedep uoneIdossy sosuisug [edaN epfeyg Lpeg 4O SOnsL9I0RIRYD OIWERUAPOIPAH JO SISAjeuy
. $904n0say J91EpM puB $904n0say J91Ep puE 98uey) 93eWID 0} 9|qeINQLNY SI094T (190G pue
Z11 €0l MNOI_ZO> A30j04pAH jo Aya100g uedep| ASojoupAH jo A3a100S uedep jo |eudnop i;(wﬂmm_mw m?mmm‘_mnv__n_lr_vwwm _:mu%vﬁn\,m_w__m sagueyy puewa( pue A|ddng Jajep PlHOM PRIDIPaIH vl
SEEENC O HSHHENC- XN k o= == L HANS R VEBENOER T NEELS
p SSVdINOD TYNY3LX3
SuueauiBug[ 3OS, ‘SBuesuIBUT JaAlY Ul SIOUBAPY|  Iwesn4 oyiynzey anou eAnyje| 1ysexe| | eAnzoio, odinsyy ouuey| AN
oY [+ Ll V ONISN INIWIINSYIW dOAV 40 1VSOdOodd €l
0 A19100G uede, e ! Zl ¥ AF 5, =
0 40 Aa100g uedep FAGYRN ELETEA RHTH EIEY REXE UGS Y6 BIHEdOAVY N2 Yy TR
uonewJoyul Jeped dp pueq-x Suizijin
o1 N m BuueauiBug| 3OS, ‘SuleBUIBUT JAAIY Ul SIOUBADY 1wexn4 oyiynzey| ouuey eAnA| eAnzouoA ouinsly| eweAiysn owo| Aq ||ejutes Jepes pueq-0 aAoJdwi 03 poylew v 2
0 40 Aeloog uedep F YRR o HHYHE RUEE BEYE HHHMH HEORLZROFTN
$l—%—-1PUeqd-O=\ VB RBEEY— K —1dIN Pued-X
5 5 NISVE
iy ulesulsuy Y3IAIY SNANI FHILNT FHL ¥04 0102 AOO0T14 NV.LSVd
v'ON Bueauisuy 1weyn4 oxjiynzey| aqgeje] eAn | eweAiysn pjowo) |  exoifn4 nwnsng| eweAeg oyese]|
867 £6¥ ‘201 olinetpAH pue 20u10SCJPAH Jo [euinop 40 SISATVYNV NOILLYANNNI-44ONNY-T1VANIV? L
0, AID Jo A10100G uede Zl ¥ =} 4
gg1on 10 4o Aropoog uedep TN Sl eI BHEE KM i W My pririie e
HONGHALY XN HOITHNTEKZEUT L L)
Sur 5 NOLLNEN™LSIa
O R A BB oy pue sourosospA o enor KA SN ehnzoioh suTSty| cwehusn owol NGV SOV O QB 40 351 GANIBNOD A8 3d0 sodea o1
‘89 "OA 10 Jo A1e100g uedep WNE.«WHV—N SEVT A REXE ¥HM+ #¥Bo
h - = AP B R—K—1PURI-03 — K —1dIN Pueq-X
¢ onss| lesenjeyg . uoI8aJ 3S949AT YN SY} Ul Wep dulelow
[X44% 6021 ‘96 oA Je8undg splezey |eanjeN aeAIy opynsiey ypIN e2) nsO Y LeUOd We| 40 sinjiey o1ydoseyen Jo sasnen 6
Z onss| 1yonaye | poosep 1spow
0LL 1GL 19 1oM Ja8ulidg spJezey [eimeN . soAny pewweynpy olweuApopAy q| pue w3a Suisn exey( uie}sea—piw 8
4O ¥SI pue A3|IGeJaUINA ‘PIEZEY POOJ JO JUSWSSISSY
Z onss| eysaiys suey pue swep
209 LLS 19 oA J98undg spJeze |edmeN Sueyz oey eqeg nAnse) ayjlemey) Iuay[ emeSeyeN swileHq epfeug Lpeg +OBUO_YIIS T2 SMOJY SLIGIP WO UORISOdap POOMYUQ L
Z onss| Iwesemey| uiseq JoAY [Ngey| dYj Ul pooj} ueisied
1€ 862 1 oA SHVI [eunop 90uaI0g [B0IS0[0PAH|  Iwesng oxiynzey| exesagep Iyslag ool emezQ on| ewedeg ouyese]| 010Z 943 40 SISAJBUE UOREPUNUI. 4jouNI_ejuien) 9
anss ueinyg
LT 292 ¢ o 1 p¥] ‘suos 1 Asjipm uyop 59559004 [€0150|0IPAH YreueSoA Lieyipy eayses3 iluys nsO 'y ‘uiseq 49AlY NYD Oyd Ul OLIBUBOS SPOOY} 3SINGINO [
LT IoN 9ye| [eroe(3 9|dI}NW JO JUSWISSISSE pUE UOIOIPAIY
Gz anss| . ||suuogopy .
806€ 668¢ 5% 10N p¥] ‘suog 1 Asjipm uyop 59559004 [€0150|0IPAH ueAlng a3ey [exeyq powy  Rouggor eweAeg odiyexe] £9401S POYSJI9IEM B UBD 19)eM YOnw MOH ¥
Sulwwea3o.d olweulp pue [spow
Io Buueauisu3 Bupesuiuz eieye]| NIoe; ouuey| pjodiH | emesiyoe| onsep | eweheg odiyexe oun._lejutei_penquasip e Sune.sau; Aq J03e|nwis
St €€ 62 'IoA 0 40 A1e100g Uedep| olNeIpAH pUE 80USIOSOIPAH JO [BUNOP Mel M M DoAIH Miyoe | A S oJlyese | —Houn.—|jejutel—panqLysip i ! Aq Nt €
: ' uonEeZIWRdo [043U0D JIOAI9SAU Jo JusWdojana(
onss, S9LIUN0D
512 €02 ,m.o 1 90UBI0SIBU[AD|IM JuawaBeue ysiy Poo|4 o [eudnop ejewou] ‘H AN Y ewNUIYsIH 'S 1sO 'y uelsy UJ9)Sed pue uJayNos Suowe siojoe) Joedwl |ewinop| g
VoA POOJ} JO UOSLIEAWOD [ED1ISIIE]S WO PAUIED| SUOSSaT]
L0Z I WHVHOI Saliag yoog WHVHOI uelysoneyy 1y Hoday pooj4 9jeds—asie] doog| |
a3ed pu: oged lo, 4ozueBlo 20UaI34U00 ouaiepiog Joyjn Joyjn Joyny pu Joyny pu Joyiny s “JOA ys1j3ug aAnRejuL | ) 93! E Aio3aie:
puz 1eig IoA “aysiang ‘syoog yIny uig yIny uiy yiny pig yiny pug yny is| ( ysijdug aAnejus ) apiL L 2i2e)

L LOCAL 3sIT uonesliqnd WHVHOI

43



SEHEBYH YEER

SYEREFTELEEYHEHII0C

£Z ¥4 G401 (SWHOI) Jusweseuey wyonaxe)
POO|4 UO 90UBJJUOCY [BUOITEUISIU] YIG _:mc\ﬂ_c:v_ nsexeN lysepe] Je3sesiq oy 840jeq suidag Aianoody Jersesiq :
$59004d AI9n008Yy Ja1sesiq uo Apmg aAneledwo) v
b1 m BupesuBu3( oo duikg sewiwing U U
|IA1D jo Ayaioog uedep * 1WelL 30Sr exeue| nqouasiyg | zapueusay o3lpoy ysiH Suisn uiseg \_w_\MW_M_oE mmumE__o co%:_ommz
I I I 1y engejoly ul agieyosiq
pue uonendioaid ul saBuUBYQD 24MN4 JO JUSISSISSY
Buuiesuidu
901 €0l vesuEial
& NIsodwAg Jawwng Ju] Y nziw
30 Ayaroog uedep S I YIEL 30Sr a»eAIN ouynsiey :va__c_muw eyeue | ngqouadiys ojueAnsy Jeuiq | 1'g 491sesI lweuns] jeaJr) ued: mucw>w
! 1q ! edep 3se3 ey Sulng
sAeg MO.LIEN Ul UOHELIEA UOITBAS|] Ieuns | uQ
Buueauiduy Sunesw
89 19 I 0 Aisio0g Usde " ._uuhuK\_mum”_EHWOw_; Y199 8yl yeAllN opynsiey) | exeue] nqouasiys nseyey lysepe| SES.E [£3SE00 MYLUES Ul punoJ3 Jaysly
! SEENEY, Q{KH _M_me ”%mwm va&mm Hm“n? 0} UOI3BD0|3Y :S3IHUNWLWOD |BDO| pue o — MH@%I—W_I
= 2 J9)SESIP IWBUNS] BY) WO.) UOIEl0lsay OREVE= SREMIHETWEONYEWHE
Buuiesuidu
5.1 /! 18ug Sunesw |enuue ’
e ZEVT 008 Sl gy (e POO|} UISBQ JOAIY |NGEY J0) UOIB|NWIS MO|JWEDNS
AEA—ATENH
— - A — LG LN =R EREEOPT) J4M
L 1L l Isu3 uRaawW [enuue 39S Y199 YL
o foro a > A 1weyn4 oyiynzey eweAe pseg s
10 Ayo1008 uedep SEEYEY S SLYT H0E Pty R wwrn;wﬁ_m._w__“ Snpuj ay3 ul sisAjeuy uonepuUNU[-Jouny—|jejuiey
W
so5ImosaY T T AR Y 2, X DI
. e . o\_mMoScwwm J93ep\ pue Ja3ep pue AS0joipAH jo A3a100g uedep S TR AT e R
1OIPAH 10 421008 UBGED| 190uaiojiog [N 1107 J0 Supooa01d| THYAIN OWNSIoN | INVIN Oy OLOWVAIN INVHVMY
T EMEN XN . £ ! niowep ouyese VYMVS3QVN !uysies SY4] Uo paseq wa3sAg Suludep Ae3 jo juswdo|ana
U3 330! Swﬁﬂ&%&ﬁﬂ% . j
os5yg
$904n0saY J9lEM pue Jo%g, A30[0pA}
o1 ool KBoloIpAl1 1o Koor208 UedER| S sl 1ee 1105 10 SPupessery ouqH ngouss
T LN B - IqIH nqoussiys Yemy| 0ofSuno | axeAIN opynsiey|| exeue] Nqoussiys |eoiydeagodo | —o4ol Suliapisuo) xapuj Ay g
WEXE 3£ 0 1 35 T : ~049] 113p! LYY
BN i&:owﬂimﬁm%:wﬁxm poo|4 esodwog 03 syusuodwoy [edisAyd SulAyiusp]
- » @ $904N0S3Y 493\ pue Ja3ep pue AS0joipAH jo A3a100g uedep
0]04pAH J0 A30100G Uedep|  ‘edusiajuoQ [enuuy | |0g 4O SSuIpeadold 1yonaxe |
SEMIN 0| ¥ Wpsohumy|  CUNULSIH 01uS SNODOVY 4o410 PUe SL'ENODY
T 100 L -4 Aq uonoafold seBueyy ysnoiq [eqoln
S50IM0S5Y
$904N0S3Y 433eM pue Ja3ep pue A30joipAH jo A3e100g uede
I r
£6 26 AS0|04pAH o Ae100g Uedep|  ‘sousiajuo] fenuuy || Qg 4O SBUIPeaoOId tyonae |
SEUUN K ¥ oy | T WA SIVMY oBunon B 0 opun
. SISty 491SESI(] POO|4 JO JUBWISSASSY 9e9S—[eqojD)
S50IM0S5Y
A . EO_OLMMMLH%MMW__M%QS Mcm Jajep pue AS0joipAH jo A3a100g uedep
190G uedep|  ‘sousiajuoy [enuuy | |Qg 4o sSuIpasoolg lI3uuo@o|
S EN XN = » >m@mﬁ eweAeg oJlyexe ] ul sassaooud to::Lmﬂﬁwmmm_mm%__“uwsmw._‘_mwu\ﬂﬂmﬁ
YRR | 100 HUUIN - 20N % E
. = ﬂ%HM&Q wxi EHE S 6 BHTIBE R YR BN L2 T
62 62 . pue 90UBI0g ‘sHOdS | pue JBYIEIM SWSAIXTF UO WNISOWAS 1yona
2INNQ ‘uoeoNp3 4o ABSIUIN )7 Gk nii Y 61T s Buehes oueqeL | ewnusiy oays . | Saetn o oD
T leins] PO ¢ .m.K . oL 5 gy 1y Juny| s I4W Aq pajosfold seSuey) ysnoig |eqo|n a4ning
Bk | EOPoIEEE 02 SN MR LY Fo _ . I < 9 3 3 £k O N & & 2ISWODOY
— mo_oc;om._. it SdINO=IN2 G ¥S I EINODY-THINAY L 3 Y BN} 3 ' By
oz 0z ) 910G ‘spodg pue Jayjeap) aWasxg uo wnisodwAg o
D oS e o e o oot nseeN 1sepeL | eIy oIy _“ﬁ_mu”w aiqesauinA oloads U 9BuRYD e UIM Suoje M?EN
Bt | AP E 02T B EE N e ~JEx= Wil S B B e o o e
ASojouyos | (1) Ssyuswssassy j0edw L e B
, 1 HEHEOWFENHCHINFEENE Y41 LES
1z 12 ) ) pue aouslog ‘spodg pue Jsyjesp) swaixg uo wnisodwAg Jwesn4 oyiynze: 1yonaxe| S
1mIng ‘Uoneonp3 Jo ARSI AT Cotoske i 6 B~ IS lwey u“v_.r_ v.u 1ysoAiny emy| oofBuno a8ueyQ ajewy
Bt | AP E02 T B EE N amEE Wil EE SR L N AR 115
2O LY (WOHCH T IEE LS 1%
E ki WAEOCY WNORCHIIEE A B HLET
s 8 . pue 2ousIog ‘spodg|  pue Jayjeap BWwaAIXT Uo WnisodwAg tyonaxe ] o o e e
94m|nD ‘uoneonp3 jo ARSIUI ()T Gl i 6B W25 _Emv_:u_MUVmH:NN \ysoAiuny ejewou] Louodiy eme3aseH eanjy 03 pauwie UonoaLI0d Selq [BdNsnEls m_wmwmmmwwhwouuwﬂd_wﬂﬂﬂ
Lo | g g T EE o LB U Heealh W @ SS pajeoosse suonenwis NODY-IHN Ul 98ueyo uoneydioaid Ajleq
~ Y L)\ CHHEHR T 3
- h e U OBENEI B CHIEFEE Y L1LISTENLP LS LEWODV-IIN
9 00! WMW%NMS?_SSU@E ol Sunesw Suudg |0z 2yl i St ouueN BANA| eANzoioA ONSYY | EIEAlS MowoL Uo yseqeER] Ul Iejuied 2 oo
SEHEEYE YEER EYERTHEEYHES 0 HoEs RHER 2EYE HHT% e e
T4 SN = - il
e e p uedep uedep jo A30100G |e0[80|040830 |\ e e T e
001 40 A38100G [€0150|040930\ 40 Buesw suudg |10z aYL _Emv_:u_wz_r_:vau EoAiunj| - EjewioU] LouoU| - emeBeser ety B i oo O oo uﬂwo_wwmumho,mﬂwﬂ””
HHYHE iy IR NS 430q $50.0X9 0} UOROBLI0D SEIq [2ORSIIES € 4O UoReDljdde Uy |

@O
HEFTORETYY LIV A OENE Eb%mﬁmuwhesu\oﬁw

joeASqY

(43

0¢

6¢

8¢

Le

9¢

14

4

€¢

(44

0¢

61

8l

Ll

44



ASojouyoa | jo AsiaAluN YoQ

doysyop Jepey Jay3eap pueq-x

eweAlys owo |

uonnquasip
||ejules sSa|Weas 4oy Jepes pueq—y [EUOIUIAUCD
pue Jepes g\ pueg-X 40 9sn pauiquiod Aq 34D

uedep
J0 A3e100g |eoIS0|040030 N

SEEBYH YEER

doysyiom
|spow O_UNumO\_t>r_r_Or_ Yig| 9yl
LAERG— O LEEHHIEEIEI E

eweAlysn owo |

010Z AP §
|eoLiswNN

HEF)
BOMENHYYNFELIYYIHGH L0102

uo yseqey|

|Bjules 949A3S JO UORERINW

POO|4 U0 90UBIBJUOD [EUONEUISIU] YIG

epfeyg upeg

99RIWWOY OYRUBIOS (HEYM) (1102 HedM) ABojoipAH pue sepey VANZOYOA Jeped d Pued-x Yum Suluiquioo Jepes
A30|04pAH pue Jepey Jayieap Jayjeap uo wnisodwAg |euoneulaju] TNVMNS ofynze ONNW eAng oJiynsyy ewehiysn powo puBg-) Y}IM UOIIBAISS]O ||ejuled jo Juswdojarag
1 10Z @9uaJa4u0) (YAHI) eyeue] 1yonaye | 13039 Ul sanijediolunpy JejnoiJed swog
Sk EL daul JSiy 491SBSIQ U0 YoJeasay pajessaju] eseming poeN euiefiouoy uayy ngouasiys 1ysoAiuny| NSVIVN t4sepeL 4o se1ey YieaQ YSIH Jo sasAjeuy [eulpnyiBuo pue elep
axenbupiey eIsauopu|
L9G 968 a3ave JUBID By} WOy pauIedT] SUossaT] INNZVYO OlysoL | eeue] nqoussiys| ojueAnsy -9 Jeuiq
SuweauiSuz uo wnisodwAg |euoieulaju] ul Je3ses|q lweuns| jo uoieSiIy 49139g SpIemo |
06 68 2ouslog Jersesid 20uRI0g 43sES|] [eAMEN 04 31008 Sueyz oey eqeg nAnse) oyjlemey) Iuay| emeSeyeN swileHq epseus Suiem|oy ay3 ul ayeT [eloeln edjoy oﬂnw_.wﬂ‘_%»\ﬂ”h_w_\u/
|ednjep Joy A3a100g uedep uedep ayy jo Sunea [enuuy YIog : g - . epjeyg Lpeg uﬂ._‘_ﬂ_‘_o _m_ucﬁ.on_ o mmzm_\_ﬁom\_m:o olUeUAPOIPAL
,,2imng pue
dHI 00SINN ouloed uonejdepy [e100g :SJ93sESI( IWeuns | eysaiys edaN jo eAejeui
1 1 3y} pue elsy 1SeaYIN0S oy pUE [201800ipAH ‘[20130]010530 Sueyz oey eqeg pnAnsey aylemey) Iuay|[ emeSexey awifeq epieug Lpeg ayy ul axje [e1oe[n) edjoy Oys| Wouy spiezey
9931WWoY SulI99lg [euoiSay syueAg me‘_twm uo wny onE>w M1 SuL ! uorepuNU] Pooj{ pue Mo|4 SHQa( JO JUSWSSISSY
uoneasssqQ
8 8 JMM_QM.“M 9}||93eS YSno.yy 493SESIqQ PaIe|RI-JUSWIPAS
: ICTIHBOVERAT ORHFYTY
(11029DN] Bulinp
JUBWSSDSS 493EM\ [BQO|D) € IO} pEZE
9 19 Lve SHVI|  PI2Y £0H WnisodwAs o s3uIpaadoid) 00f3UNOA Yemy| ed |0a83uop poojy uo paseg Mmu( :o_umﬁR,:_En%_m.u_o_um.w_hkmuvu
JusWaSeUB SOOINOSAY IR Ul SIY : T
(110299DNI Buunp JuswaBeuepy S90IN0SaY
09 [o1] Lve SHVI| P12y E0H WnisodwAS o suIpaaooid)| oxiynzey jweyny owoSep unp| LouosH ejewou(  edijy emeSaseH|  MYMY CofSunox J93eM Ul YsIy uiseq J4aAlY Snpu] ay3 ul Apmg aseQ
JuBWaSeUBY SOOINOSDY JIJRM Ul iSiy V Sy Poo|4 40} ABO[OPOYIB|\ JUSWISSISSY MAN Y
sofew] saues—awi] SIQOW PUe [9PON [9AST]
86EY G6eY 333 1102 SSHVOI-3331 oxiynzey iwexny ed [0383Uop | HYMY oofsunoy UoREPUNU] BUIS() JUBWSSASSY S POO| SPIM—UOREN
(SIN40I) Juswaseuep uiseg JaAly snpu] 8y}
091 094 SINO1 POO|4 UO 90UBIBJUOY [EUONBUISIU] YIG fweng oxinzey oq@3e) eAnj| eweiysn powo] | exolfng nuinsng| - ewekes odyeyel ur sisAjeuy UoIjEPUNU[—Jouny—|[ejuley d|eos a5Je
S g GINAD (SWAOI) uewadeueyy eJlepQ lounze 1weyn4 oyiynzey|| BANZOIOA 0Iynsy Sea4e snoulelunow
LSH sk W40I POO|4 UO 90UBIBJUOY) [EUONBUISIU] YIG : ; M| 1WeInd otunzey A CAUNSIY 10} JUBWIAINSEAW S5JBYOSIP J9JEM DIBWOINY
(SWA01) uewadeueyy eyn4 oyiynze eyolfn4 nwnsn: aqaje] eAn, eweAeg oJiyexe| | eweAiysn powo NVLSDivd
e SNFOT1 ool uo soussojuog feuoneuseyuy pg| IS PN HOINS ILNSNS aeeL oA S onBEL Hsn powol NI TIVANIVY Q0074 40 NOLLOIGRd TYORIANNN
440NNy
(SWHOI) 3usweseuepy LTIWMONS 40 NOILNEIMINOD LNVOIHINDIS
S SO pool o aousieu0g [euoneusolul g HEMSONEUD IV HEEEN vy HLIM NISYE SNONIVLNNOW NI DNT3AON
MO74 43AIM ANV ONILSYO3H04 a00T4
uswageue, spousw
L] Lyl GINAOI (SIWOD ¥ N 1wexn4 oyiynzey| eAnzoio\ oiynsyy epeyQ iloysg uonen|eAs AoeINooE pue eaJe snouleunNow ul
POOI4 U BOUBIBIUOD [BUOREUISI RS dOQV Yum juwasinsesw o54eyosip J9jem Jo [esodoid
L] LI GIN4OI (SW40D) JuswsBeuey Sueyz oey eqeg pnAnse) oyjlemey) Iuay| emeSeyeN swileHq epseus Sdnlie4 LUEP SUIBIOWI 03 anp oxe|

|e1o.|8 Wo.y SpPooy} 1SINQINO [e11US10d JO UOROIPAIY

6¥

8y

Ly

9

ti4

144

514

[44

oy

6€

8¢

Le

9¢

G¢

e

€€

45



¥ ON I SpJezeH
0¢ € | ounjop |qnd 91413UaI0S PAOM J19139|SMO SOIjBWAYIR|N OljIoed BISY euspiemehep ‘M Y |EAUBLILOIIALT pUE 20150100830\ —OPAH 40 SOIWBUAQ 99
$90URI0G [BO1RBWAYIR 404 93INISU] .
. aiodesuig| 3 L SpJezep |ejuswuoJIAUg ‘spiezey
L92 622 12 oA oAU [euonEN uwmm_“ﬂm\ﬂ”wMMMmm”MoMu_:H“M\mmvw__h_._u_m\_oﬂw euapiemerer My |EIUSLILOIAUS PUE [e0150]0102}8WO0IPAY JO SOIWLBUAQ 59
oo ] * Suoyoly sedoaun - ojowey| nJol —spaau juswdojanap
[44 5¢ MOL BNdVEYAL o4 1o, Juswiioaiaug eamen pue uewny e W 244 pue JUBWIUOIAUS BUNSIXT— uiseg SUOYa|y JamoT] v9
uoneado
. 493099 SuussuISug we(q uedep sweQ 404 SulsauiSug ejewou LouodiH| epoAo] odiyepe] [ 1ysinsyp eAUIyS - pWAC]
rAd e LOSON oy ae s —| JlOAJSSOU pRJRISEIUl YSNOoAy} uolesBuSS | _ €9
—§ A WETE WET Y BT ZHEEE wEE= Jamod 91309449 40 UoneuSWa|dw] CIHEOREUWEROPIIEHEHT OB
uonolpaid |ejutey Suizi|in Aq
sz Wz ¥ON weq yo >um_uw_wmﬂcm_wﬂw weq 30 Aya100g uedep »M_wmm_”_\"m“w lwege eAnye] | 149zQ esIylyso | lwng eAnsya| | Iysinsyp eAulyS |0.3U0Q) PoOO|4 Weq jJo JuswasSeuRly 3SiY U0 Yoieasay 29
1Z10A ZE2T7S ' =TT HERY p7251E] wE ¥ HEE= o g
v { SO NYHPIEENGET LN H R LM
SU0SS9
1043109 POOI} PUE UOREAISSUOD nzIys oxeAIp oyynsiey pue 3ulueapy JiIsy| 30y diseg mmL:mmmcMLmu::ow
611 001 S5 IoA 1s0.04 jo Aje100g uedep (90UR10g J93eM) Ftrk ke nzexiysox e 2| NSVMVN lusepe] 1OISESI] PUB JEASESIC UEMOST UOOUTA sdopo 'Sy | |9
SUNHMEYE Y EEH L JEE= e e e L IR
i <t = HEOY THOEYFEKENIENE T BiGd
oUBIO oUBIO wejnen uedep ‘J9ALI eMeYRIY
EIPON 9URIOS OASY Souslos onsy ‘d ueAeseN WwoJ4 pauJea| 2q 03 UOSS9| B ;Juswageue|y poo|4 09
| 10Z wnio4 oqeg |euoijeuaju] UYjeueSoA LeyipY . . Rez|[euau] pue uoln|ong 65
- R 1deouog ‘eouepodw] —QgYS 4O UOREZI[BUOIBUISIU]
si03sESIQ 4O SUORESRSOAU 24n30842.1d 93BM] Ul A} BIBYRIUSZNYIY JO 9SBD Y|
< B AD\; NSYMVN — Jeysesiq 13030 |10Z 243 Aq pasneQ uoijequaoexy 86
2ISUI0 UO 9IN}1ISU[ PEOUBAPY Z]0Z 5017 uBWINY 4o
ujesiye
\ (1102n93) }10¢ Alquessy VLVWONI ® . P 503 ioented
€l on 93| 010000 uotun se0UsIos008) Ueadoiny WYYIN4 ofynzey Houoay | VMVDISVH eibiy| 3y oofBunox JaARY ngey U] Apms 9seQ v 'seBew] SOV pue L8
. k |9po Yrdeq uonepunuy SuIS() JUBWSSISSY YSiy Poo|4
(PVYS3N) uedep ur uoneloossy wnisodwAg emeSexeN owie eY3Isalys |edap jo eAejewiH ay3 ul ayeT |eloen
Sluepmg asajedaN Jaysued| a8pajmouy| PYSIN YL BN SUIEH epjeyg Lpeg ed|oy 0Ys| Wo.y poo} 1siNgino [eruslod Jo sisAjeuy 9
JUSWIUOUIAUS B3 '3 904N0SaJ ISHVAVIrVYY OLOWVAIN uiseg paziueqn—Iwag 9|eos—||ewg 03 uoieol|ddy
ve J0sv J91eM UO 9AROadsJad [euonBUISIUl YIG TAVHNS Aunzex eyjuewoH niowejp pue sjjeg juaLinN jo Suljapojy SuipeoT uonnjjod ss
SonewIojUIoPAH VIVNVL OLONWVAIN elseuopy] uised
Uo sousIBju0D [euorEWIL] gy | INVHINE OHUNZEN nqoussiyg | INNZVO owseL VanoNS v PHoWE JaAY 0jog uemeBuag Ul Bunse0a.0- PoO|4 UO paseg I
- : waysAg Sululepy AlJeg paoueApy ue Joy uoiysessng
s}seoy ouioed pue - uedep
Buoy BuoH Jo Aysion UBISY UO 80USJ9JU0Q [BUOIBUIBIU] Y19 euspemeier Y 40 UOIBaY NYOYO | Ul IWeuns) | | /g 9Y1 JO YlewIaly €§
JuswIadX] [9POJ 9[E0S
. Bunieaul3uy BuneauBu |e3seo) U VIVNYL OoWoln OLNVAILLSI
Z oA INVAIN onynsiey ) ) AioyeloqeT je }og UoneIaBap [e3seo Aq ss900id 4
0 J0 A18100g uede(| 0 99USIBJUOY Ul SUOISSS [UOIEUISIU] nqouasiys S Ipeluniey 0 Jeuiqg Suidweq ASiou3 SAEM IWeuns | JO UoedLNUSP]
@91wwo) uooydA | [ 883pWWO) uooydA| jo Sunesyy |enuuy S90IpuU| ssaupaJedald
40 Sunesl [enuuy pipy Py J0 AS0[04pAH Jo dnour) Sunpiopm NSYXVN Js)ses|(] poo|4 jo uoljedl|ddy pue juswdojaAasq IS
eyue U (2102-Sd30V)
. . - juawdo|aAa(] 9|qeule}sNgG 40} S90130BId -
3||en) ‘eunyny Jo AJsJaAlun SULIEAUIBUT [BYUBLILOIAUT PUE I Ul euspJemeie Wy juawoeSeuew Jojem a|qeuleisns oy agus|iey) 05
BupssuiBug Jo Ayynoey $90UBAPY UO WNISOdWAS |euOijRUISIU]

46



weJgoid
S| o “ BEEHREIY—Cy<
JON |BOIUY99 | [YMd Aoljod jJuswaseuely J3sesiq JO 9SaN0H =
602t yoieasay SHIOM liqnd HEEE N T WAVHOL| s usseuepy soysesiq pajejaiiorep | ¥ ¥ 2GLNERNTELDLERIEL I BE T2 oL
WY T e : ‘ 1102-010¢
id ‘wesBoid OS'W |102-010Z uo Hoday
weJgodd Aoljod jusweSeuepy
sizy D reosor Sions 210N [E91UY493 ] [Md NYVHOI Josesiq jo ssn0g Juswaseuey Jaysesig| ORI ¢
Y d SYIOM 2liand paiejed—isiep  ‘weioid "OS'W |10Z-010g uo Hoday Tumd
19jU9)) Yo4easay SYIOp 9llgnd |eusnof SulieauIus [IAI) 1wesn4 oyiynzey sanbiuyoa) JuswaJnseaw agieyosip . - T TN
R 5 BEHNYT HEMEYT ST Mol Jonts pool ioj pua mau MBIl RE RO "
16 0z 19jU9)) Yo4easay SHIOp 9llgnd |eusnof SulieauIus [IAI) eyeue] nqouadiys pooy} o|eos —MKOEY el
—5 A EMNTF HEUHYT Z)%ch| -o8.e| uenbouyuy Joy saunseauLoIUNoD | WIS BHET — D4 EITEEO R BN MY
L'ON uoneloossy JaAlY uedep ,S4eAy  suizeSew Ajyjuop nsexeN lysepe] e e e e
66 6 69 1A S B (R 1 22 T BEYYHEYEEE BEYYHEYEEE oL
UONEIOOSSY SIUBYNSUOD
} |eaiuyoa3josx) uedep Aaning pue A30j0an) wesn4 oyiynzey Suipoo|} SuLinp _ e
8z 2 IgLoN ) ey ElUER|  uonenesqo sReyosi Ul puss med B S LI E B Y O "
BEZUXBHERHES (B—)
$50IM0S9Yy J9JEN|, PUE ABO[OIPAH] 1
4o A321908 uedep ‘UoreAIISGO uonenasgo . ] SYIAW ISINVAYP NI dOAV ONISN SLNINIHNSVIN
: N N epnsjy lyseye, eAnzouo ) oJins: epe: 1ol =,
e 82 2z OWLNLOW_U paoueApe 4o} HM wm‘_m_._uw_ﬂ 49ALI JO BJS MBU Y P UV%W WMAM Wﬁ*M ﬁﬂJMWEM 3DUVHOSIA HO4 Nv1d MOZJ\IwaWW_VMMMMJM oL
SO MHBORBEYI o i FRE T 05— LW EY I IOV HLI ¥ E
AN E S HEEEYWSEEE NN L[ 4
$354M055Y J91E\, PUE ASO[OIPAF] 7
40 A3a100g uedep ‘uoeAsesqo uoneAs8sqo uedep ul Js|yoid JuaLng ssjddoq olsnooy Suisn
Iy e z 984eyosip paoueApe 1oy DM 984eyosIp J9ALI JO BJD MBU _me:u_mvmmmw mv:mu_v:“m_MMM mvmnuww_m_m m>:No\_oWo~«MMMM POOJ} SULINP JUBWSINSBAW 9TJRYOSIP J9IBM JO POYION 69
oM OB TYE N [ = s = FEMBEYN S\ B2V HLI¥YH
VE S HEEYSEE BN AN —
G61 8Ll Simnsul ~{3d8Pe $3LUN0D UED MOH — fweemey awose unp emezQ on|euning nqouowo] | lweyn4 oyiynzey pue Suinseoalo poo|4 v:wEm_oEMrMMu_MMW uﬂM“MM 89
»ueg juswdojeAs uelsy| oyloed ayy pue eisy ul a8ueyQ slewID oaiyexe | ; : : Uy Wwe3sAs SAsAIPUY Poold pereioly] g] serdety
23msu] —¢3depe s9LIUN0D UBO MOH — s i oso uedep ul
6Ck ek »ueg juswdojeAs( uelsy| oyloed ayy pue eisy ul a8ueyQ slewI) PNSI0 M13| TANZVMO osoL a8ueyQ ajewWI|] 4oy sainsesy uoneldepy g Jadeyn L9

47



SWVQ 394V NO NOISSINOD

. aTHOM DNIONVHO V lysexe | lysoxe | . oenbyyie] ueder 3se3 38D | |0Z Y3 Joye
26-C 18-2 NVdVI ‘030A) 2102 “ . oMsIEL INVIVN| IwnzexQ olyso| €l
Q1001 ‘eenIuWog Suiziuesio 404 SINYQ uo wnisodwAs [euoneusaiu ™V LVYMNYNS IVAVINVX SJI0AI9S9Y puB SWe( JO SUORNGLRUCD BdIN YL
] sSpejmouy| pue sSpeymouy| pue BIS9UOPU] ‘Ya0y/ Ul 90UaLIadXS J93sesIp
¥'ON ojowisng lwnsap Iweuns) Ysno.y} 2407 pue AJowsy ‘9ses|ay pue AlowWsp
$9¢ 6Ge LN uoiewJolu] Jo A18100g uedep|  uonewdolu] Jo A18100g uedep Jo [eudnop ~ o M
22 10N LB LORYA —2¥E8
Dk = REBHEOTLL LEA7)—H LG W7 502
(BA
nziwys 1eH pue lueyleyoey UogM JO SISED Y] UO SNOO: puejiey] ul
(selpmg tey] jo A3a1008 Salpms§ [y Jo |eudnop ay | lwnzexQ olyso| | - nsexeN lysepe|
18 <9 cl nzeyiysoA (Id@4) se0Ipu[ ssaupaJedaid Jo3sesiq pooj4 Jo Juswdojera() 1
d z£ ¢ i A
assueder ay] ) Bk 4 ¥ H Ylars G i Erp T AN A SN AN
OB O UEHY L RKIZNNHT LS E
3 Suueauiug jou0) Suueauisug |ou0) nziwys lyseAey (UoIRQ)SOTY 40 Jepes ainiade oRalpuAs Suisn
¥ON 1ysIN oesepy| reuesQ owoingoN ounziy 1esepy Aq sapi|spue| Sui0a18p Jo) Spoylaw Jo Ayjiqeoijddy
vl € L uoiso.g jo Aje1o0g uedep uoisou3 Jo A19100g uedep Jo [euinop nzeyiysoA — ot o odyoI-ulys " ol
59 19 L oot YHEE 85 WM BT Py FIHETE
T B = EHBHE AR — g — D E (RSO
GON L oulgqiH Nqoussiys eyisaiys ule|dpoo|4 ueipoqueq ui uiseg Suoxa|y
9 1 6910A s4eauiSu] A1 jo A3a100g uedep olnedpAH) |g 48S ‘JOSI 40 |eudnop emy| 0ofBuno, eJniSng 1yy| exeue| nqoussiyg| 1wnzeyQ olyso| epfeyg upeg J9MoT Joy saolpul AjjiqesaujnA poojy jo Juswdojenaq 6
1O NYELTN SEXT
voN oouBUT I 10 K16150& Ued AL 16t o e oUED VIVNVL|  VINVAON3N . ol @ vHRIAd SINAIN0 OOV FUISn Uiseq Jony ey 1sop
4 16¢ ‘69 “OA s498ulBu3 |IAID Jo A3a100g uedep \|nepAH) | g 4eS "JOSI 40 [eunop nqoussiys eAyso INVMNS oxfiynzey J0YIH 0%My| despeid epuiwing JaMo| ut sty QOO uo Apnis 1oedwi a8ueyo alewl) 8
IIEXWETN STEXT s3eposuep]
$90.n0say Jorep i . . SINAdINO WODV-IHI Uo paseg uoiSay oyloed
St oL 9 pue ASo0|oJpAH jo Aja100g uedep §40m@] Yodeasay [eolF0jospAH awosen ' fwend yonexeL N ©OfBUNOA emy —BISY Ul JUBWISSaSSY XSy Poo|4 0} yoeoiddy maN Yy L
$90U8I0g [e2130[0pAH Y 1VIWONI J0)eJIO| UooydAy jo Apnis ased \yNSH
9g€ 0se Lse 4O UOIIeIO0SSY [BUOIBUIBIU] HoReNANd SHYI INVYINS Opynzey LIouoIH VMVZO0 °9 pasiaw Jo Aoeunooe uo saBnes Jo Alsusp Jo 10943 4oded|9
¥ 'ON uedep aqeueiep xapu] AYljiqeqo.d a8.4eyosiq ayy pue GOOYIN Suisn
ves 60s ‘06 "IOA uedep o Maroos [eolFojolonaN 40 £19100G [0150|040819\ B 4O [eUinOp OIOUI SPIYESEN odiyesepy BANUIYSOA 193 HIA 8| DIEZRMO0 14snsiv patewnsy Sujwiep [eqojD Japun ysiy Poojd ut sasueyy §
Suueauisug |ou0) 98ui3u] ey3isalys |edaN
£el gel uoIso.3 Jo A18100g uedep|  [043UOD UOISOLT JO [BUINO[ [BUOITBUIBIU] Bueyz oeq flemey) Hluay)| emeseeN oulfeH epjeyg Lpeg ‘Aaj|eA Builem|oy BY) Ul SpJezey JUBWIPas pue e|ioe|n v
¢ anss] esou 9| [e1oe|S wouy
cle 662 ‘01 498undg sapl|spue] Sueyz oey eqeg MnAnsex aylemey] Iuay| emeSexeN awileH epe | " Mw pooy4 3sanqino |eruaiod 301paJd 03 yoeoudde |eolswinu €
awnjop Pieug Lpeg pue |edaN Jo As||eA Suljem|oy By} Ul spiezey [eloe|D)
SIWODOV €dINO pue
Leee 6l€€ .mm w”mm_ Aolim $955990.d [€0130]04pAH ~Jomﬁww_ﬂk VWNNIHSIH o4ys SI'EWODVIMIN uoinjosai-ysiy—iedng ayy Aq peosfoid leuinop (g
Le oA tusoAny sulened uoneldiosid Mo ul sasueyy aining
senIWwWoy nziwysg (Id@4) sed1pu] ssaupaieda.d Jeisesiq
9¢ I U0OYdAL OWM/dVOST @93WwWo uooydA] OWM/dVOS3 nzeyysop 1winzeyQ olyso| [ NSYMVN !ysepe| POOI 40 uUBISIIGETSS U 00104 B4 40 Lodsy oog| |
a3ed pu ased [0, Jez1ueBio aouslaju0) Sousiejuoy Joyyn Joyyn Joyany p4 Joyany pu; Joyiny 1s “J9A ys1|Sug aAnejus | ) 9! El] Ai0397e:
P s 1oA oysiang ssjoog WY UG Wy Yy BNy pig Ny pug Ny 3s| (43A ysij3ug aAneIua]) apiL L 120

¢10CAd 3sI uonedliqnd WHVHOI

48



|aA9| uonepunuy

068 L88 aj0way pue mwﬂwm_woowmm:_mcww wnisodwAs enuue pu Nwom twend mhu~”w”> *Hed [0aFBuOR| - 0OMBUNOA Semy POOI} UM pajdnod saBewl SIJOW o pueliey|
P : 9333l ' SSHvOL puze o4 Hnsiy ‘uiseq JaALl eABIYd OBYQD Ul BWN|OA POOJ) JO UOHEWIST
UHVI SONEULIOJUIOIPA UO 50UBIBJUOD . VISANOANI ‘NISVE HIAIM 010S NVMYON3g
ol VM |eUONEUISIU] 30 JO SBUIPEES0IY eyesaqeN lysieg| edeue] nqousllys|  1wNnzeyQ olyso) einisng Iy | ojoweAi niowen NI ONILSVO3H04 A0014 NO 43SvE WILSAS
: : ONINYVYM ATdVI AIONVAQY NV HO4 NOILSIDONS
Sunssw spJezey 4ayjo pue OuEdJoA ‘SPoojy,
uown [eaisAydosy ueopiowy lled z10z uoiun [eodisAydosr) uesuswy 1uNZeqO oyso L | oowiEng wnsai ‘SIUBUNS] WO} UOIENOBAS Aliea pue Suluiem Alieg
40 AuisieAlun ayy ,moﬂ\Mww yoieesad pue nziuys
LOnBULIO 1eneds 101 Joruas| PBESN FuIOT UO BuReeW [BUCKEU Z107 oYL nzeUs $9SBO SE9SIONO 0] BIEp |jejules aY||a1es T34 [0 6 [T W42
° 8 RO RS 2 e SEEEMYNLHET g Eisn uonope.d spspus) o Auiqeolday| FHHQOEFAT LN RERIKBEY
S|l —g i E RS EE S Y - =
TSy sy | Y T RBUELY N0
dnoJ3 Apnis pJezeH |eJmieN pue — ejep ||ejuled
dnoJ8 Apnis apl|spue-SIH apl|spue-SIH 8y} jo Sunesw Yiy 8yl :me_;Em.MM 1es 8y} ysnoJyy sepl|spue| j0 uonolpaid uo Apms
4 oplispue-SID SEEH I%.vﬁm\. i
pJezey |einjeN pue opispueT-SID[E ¥ = QLECIZHEAYOEN@F/HZEHEEEY
A30|j0en) A30|oen) Suliesuidu] jo Ajel00g uedep 1e soUoIeasal — SIsAlEUE
o as Suuiesuisug jo Ae100g uedep Jo 8unesw z|0g 2y jo ssuipasdoid Iweyn4 oyiynzey| - _D,_MM“W_,__:_ vcm;vcoc o F_lo_umi\_cwc_ ~HBMEES LI
&S wed FuR ondeisodor enBip 10 suoneoyady| NEVHOI~ BILON WHETNR OBUATN G 5L
EFEMEUYE YEERY—| 7o NP PR E Hvox & ’ o o
S9IpMS Uonew.oju] SOIPMIS UoRBULIoj] 493SESIq nziwyg uoijewJolul |[ejure. a)ijja1es Suisn
£2¢ 0z¢ vl Jeysesiq L.ﬁ Ew_omm uedep 40 A31008 Ueder Jo BuRABU U3 | BUYL| BYNZIS] Louepe | _mcmmw OWOINAON|  1WNZSO oysoL eyisalys Lipeg :me_c_m.ﬁ; " seseo sessiono oy cozo,_nma . - IV,HQEWM_MW_.EQ__%WW@I
SRR 5 wELm| &Y MMW P " opIISpUE Go1e. 9P 10 UonEoddy CROLHEHYRY RFETTH LN
TRERES YEEEOEYIE SEHURNYE Er= . . _
s4eauiSu] |IA1Q Ae100g ewehouan |ledaN
s4eauiSu] A1 jo Aja100g uedep emeSeseH einy lweyn4 oyiynzey Q0UIH oYY HOBESYED
6€1 6€1 uedep ay3 Jo 3U3eB [enuuy YiL9 Byl - eAiyso| = ’ " Ul JeAy dey Isop 2y} Jo a34eydsip pooly N/ 52 - Al \ {4
SEYT S B Ly T EILO% sleF FEMIET ETT EHBETHE| o sguayo oo 10 1900 o uo fpma| EFENRUEEEE LI FLLLEA—) 0k
suonesaussd
s4eauISug |IA1Q A3e100S 24nmyny 03 Uo ssed 0} pue UIea| 0} 433sesip
610 1wnzeyQ olyso| | ojowisng 1wnsapy HIOIEEEN 2R
8¢ LE s4eauiSu] A1 jo Aja100g uedep uedep ayj Jo SuRAB |eNUUY Yi/9 Y| By} WOoJy SUOSSS| puE denbypes Nyoyo| jo - " - Vot it it 1
0180 SR HEEYTE L% THEE| LI RER 1o ouotes o 15 1100 ot S0 aneanen| OEI BB E OF Y P W E W £ Y LWL
3sed Jo sjuswnuow 03 9Fewep Iweuns |
s100u3u3 1N 301205 Ap— PAZ0ION ) comunon i G100 B sess oL pocy 5300 1o saoeyog
— A3e100g uede uedep ayj Jo SuRAS |eNUUY Yi/9 Y| : ) oJiynsiy . " SIQOW 3u! fep pool | ¥ osieq
86 Lo 6Y0-¥S0| 5409URU3 IO Jo faoroos r e ;\ 5 I EH ‘ V¥ g 165 ONCH: L LOTEIYE I A CLEALEV&
=z 2 [ 7 = as = IS T =,
SERNINHILYTELE REYE BT OBTIY 71— L 16¥ HSITON
s4o0UIAuT ING A3ol005 eyisaiys |eda jo aeT [eloe|n
29 19 1£0-¥SO| s4e2uiBug A1 jo Aje100g uedep uedep ayj Jo SunAs |eNUUY Yi/9 Y| eqeg MnAnsex aylemey] Iuay) 1wnzeyQ olyso| | emeSexeN swifeq epfeyg upeg 20joy OUS | WOy SO 3SANGING [erUBIOd 4o :o_uo_,_uwi
SEEWLINHIEVTELIE
28uel ajewl| 03 an| g |
uedep jo A12190g [e9130|0409318\ ueder 4o A3a100§ [£0180]04030 Jo eeue | nqoualiyg|( I1weyn4 oyiynzey| emeSeseH eany 40 a8ueyn co_umu_nﬂow\_n_ vLWmtoolanM m_uw‘oww_%ﬁ_mmd
8Ys 8Ys 20l : H..W%.mem_ 3unesw 3unds 7|0z 2y} 40 s3uIpasd0Ig mvmnv.mm : \ﬂ_“._w.m‘um a.m_:m.‘W o ’ W:.HMfm
e EULSYELEH0ISEELYH = & s = } . FHE
QENE|OHZ ENODY-TIN=L YR T8 Y L )\ GHHER
ueder jo A32100g [e0130[010333 4O eAnzoio\ 1838W0IPSIp [930AP|EM-SSOP pUE
([ ([ 101 uedep jo Aaroos _mhou_Mc_o“MEoE Sunesw Sundg Z10Z @Y 40 sBuipaadoid _Emv_:u_“ov__;_‘_ww oJiynsiy el bowoL |oAIsied 110 Aq paAIasqo uonnquisip azis doJpured jo uonen|eas
SEEXYH LSV S E SIS EEE Y Y EH Y ¥HM+$ T2 U TR (0§ — X DI Y+ LI9BONDIEM-SSOP R [oNISIed] 110
uedep Jo A32100G |e21S0|0J0919\ JO 010z U
6L€ 6L€ 201 ueder jo a0y _mhou_wlc_o“mﬁus_ Suneaw Suldg Z|0Z 9Y3 Jo sBUIpaavoId ol nunsng oqe3eL m“:> euehes wL_;mv_m._. vm“%a;ﬂs_ euiedsn bowo POO} Ue3Shied BUISNED |[eUle. 919A8S 1o} JUBWILISAXS BUrSEs8.04
FEEEVE| wuszyveonnnsSEE Y Bl i BE M H v WM GG — 4 Y76 L OWENTYFRAE LYY 150102
uedep jo A32100G [e2150|0J0919\ JO 4M137 Suisn
e v1e 101 uedep o Maroos [eolFojo.oata Sunesw Sundg Z10Z @Y 40 s8uipaadoid tweng ofunzey| eweAysn bowo AQ 0102 AINP G Ul ||ejuled 249A8S JO JuBWIISdXS }SBD940

SEEEYH

BULSYEEFHI0CSTELEEEYH

FHHR

¥HM+

YEW R OWEHCH (301025 B RAN1TT

j08A5qY

8¢

Le

9¢

*14

4

€C

14

0¢

61

8l

Ll

9l

Gl

14

49



,weasoad Aoljod
162% 91MSU] Yoiessay SHIOM dlignd 162 'ON [4Md 40 910U [eoluyos | _;mmMm_“ﬁ“v_ juswaBeue|y Je)sesiq J0 9S4N0) Juswaseue|y Jalsesiq w
need pajejei—ialeM, ‘Weidoid oSN 210z~ 10g Uo Hoday
LTy 91MISU] Yoiessay SHIOM Olignd L¥27ON [dMd 4O 930U [eoluyoa | NS 1winzeyQ olyso| | NSVYMYN 1ysepe] (Ida4) 8%
g - . nzexiysoA| : : $90Ipu] SsaupaJedald 491sesiq Poo|4 4o Juswdojersq
SIMRSU] Yo1easey SoM oliand 9vey ON ©30N [Pol4sL M MEAUIS] inzeyg onyso NSBASN 14sepeL $90Ipu] SsaupaJedald 191sesiq Poo|d Jo acmEa%M\m&
ovey WY T SOV E Y T nzmpysoy| 170 oL T Pl SseupatEdaid Joesd Poold J0 A ered or
FH OBV # BN
, weagoud
; IyseAequiny| Aoljod juswageuely Jasesiq JO 9sino) Juswadeuey Jajsesiq
9INISU] YoIeasay SHIOM Olgn, ON 910N [01UY9D, uoneol|gn,
Svey el o mﬁwsﬁﬁum svey w.m_wmwmﬁ_*w\, &Rﬁmﬁzum pate[oi-iotep, ‘Weidoid “OS'W Z102-1 10Z U0 Hodey W _hws“ 6¢
i SeverR Rt EEWUEIY A G
L2 LY (EWRNITCLOLEREY I EETFIc102-1 102
saipms SeRIUNWWOD [B00| pUE pue|iey | -
§ £319190S UBQIN UO Yoleasay eiey| nseyeN Iysepe] | urpooy eAeiyd oeyg | |0z Y1 Sulinp eSewep o L Lt 3 s ~
891 651 s Aoljod .oy Jequeo efeBerag EME T eany| esperounpy Tk olwouoos Jo uoRoras ey uswodeuew| TR EMHBHHE S HL=DORIIN A CLEA£ 8e
HAEHIE MG B NG R Jsu mou pue sspied [eLasnpul jo uswidopnag| 4 EF HOTA AKX GR2 LY (MNBITROWERT
‘gL 0D Sulysiigng nyexiIynA Aaming pue A19100g nseseN Iysepe| J91seSI(] lweuns | pue ayenbypeq o
69 v9 (4 BEy BHERZR Trafzch| uedep 3se3 jeasn pue yoseasay Jeysesiq FEXYHEIZERY Le
JOSM ‘99331WWOo9 dlnedpAy jo SuueauiSua olneJpAy uo Sunesw (Svl) wershs
99171WWwoo SueauISus |e3seo) Jawwns g]0g ay3 Jo s8uipassoid Iweyn4 oyiynzey| LLNH OISR
-z -z~ — sisAjeuy poo|4 pajesgaju] Suisn uise ¥ "
l=¢v |bev |8y ZHES FEEZIH L L B ?_wm:Mw_Uf_Mcﬂ uy uczmﬁ_mom\é voo_u WL G —LIN A ZUSYANT LL N S *
THE -FHELTNISEYT| WECLEDIETN (E8YE)HHT100 ; S
61 o1 YeLON uoneloossy JeAly uedep (210z 'dag) , sdaAry, suizesew Ajyjuop IUBHYSOA Iyolunp|( 1weyng oxiynzey) sol|nedpAH pue A30j0JpAH uo uonesiseAu] ce
S E (BY) & H 63521021592 —HEE Y H B RIS MEEN - 20K
B Jadedsmau asauedep ex — BISBUOPU] USPPLI-IWEUNS] Ul UOI1eonpa
U] UNquIYS 1ezIay UoYIN o ojowisng iwnsapy — | EN B
€ i (2102 ‘Gg "99Q) unquiys leziay| uo pUE Yoeasad 0} JUSWHWWOD BU0S — Yady K o . - ~ = 143
B EY B2 42 | 22 LTSRS ROBER| © 0 song quswosevow ssesp ponbeny| LLAEN TS ORBEHEIZOTLL KUTRF
sonss|
sJ9)ses|p Iweuns] eSaw uo Sunssw uiop ojowisng iwnsapy Uapply 49Y10 pue siweunsy egaw ayy BEOVDLWEISRIREON ce
TEEMESYLHEDIZNHEYT HOQYF|  4oye soxenbiyes asLueIno Aq pasodxe| MEYNFHEIGEWOLY ) C—EL L LOBHEYE
JusWaBeURW J9]SESIP IWEUNS] UO SANSS]
i ‘sal Ajunjiodd 1 A4 3t nAn: lemeyy 1Mt Mmes! It euiseas S4Nite4 WEP Suleioul 03 enp Ji ‘a)or
1414 e LG1OA SHVI '$818§ %009 pay SHYI uNnoddQ 03 ysty oy :spooj4 ueyz oeH eqeg binAnse aflemey fusy) emesexeN swifeH epieyg Upeg el [e198[3 Wody Spooy 15INGIN0 [enuel0d Jo UoRDIPaiy S4ay10 ‘3o (Z€
uedep
VSVN Pue yxvr 90UB.8JUOD B0UBIOG Wenen “UOAIY OUBUIYS JO WEaL3sumop 3e sdiysuorie|ad [jejurel I
[BUOREUISIIT KD PUE WYL Hy d ueheseN JepeJ pue palewi}sa—all||ales ‘paseq—puno.s jo Apms vy
nisodwA: " ueJ] ‘uiseg J8ARY unJey|
SHVI 210z wnisodwAs gnd SHYI VWNNIHSIH o4ys U1 Ul [apolN [e9130]0JPAH PaINGLASI E Jo uonedlddy 0€
19PON NOD
—ly1 Alquiassy [etsusn) NHJ 10e4SqQY YoJeasay [eolsAydoan awosep 1wesng 'y 00[BUNOA emy —[YI\ Uo paseg uoiSay olIoed-elsy Ul 98ueyy alewl) 62
03 9np 85ueY) 8INN4 PUE ¥SIY POO|4 JO JUBISSISSY

50



¥ "ON s4osuiduz (Buniosuiduz lweyn4 ojiynzey|| epiysoy| IHowo | edniy 1M [ eweAeg odiyexe] [ eyoin4 nwnsng SOIBUISS |Bjuted M6
b2e1 6l€g1 r 10 Jo Aja100g uedep oljneJpAH) | g 4eS ‘JOSI 40 [eudnop —n : i e - JepeJ uj Ajurepeoun Sunuesaaded| N bt Gl
69 oA Sty BT BT A EEERE [ b= Mz B onrouss pio posater shoeumora| BI= I F QEEIS>NWE 2T ERL OB E—1
Poo|4 puejiey] | |0 404 UOROIPAId Uorepunuy
| ON sioauisug (Buneouiduy ofeuel eAnzoiop eyollh4 nwnsng ageje] eAny | eweAdeg odiyee | —jouny—|jejuiey adA | —ssuodsay Aoussisw3 uy
6¢ 4! o - AID J0 Ayotoog uedep|  olnedpAH) |g 43S 'JOSP 40 [eudnop nqoussiys oaynsyy N " ’ ’ Vo Joded| |
69 1A il PRy o eI BUHEH Hiemz, L
SEXT lEEXYETN FEYTF EEL::] REXE TRYERH QUK S EYN BN S L1 10
- . wejnen jeg 4aAL Jo jound
12 ol |edaN-WVHOS| ASojoioa3apy pue ASo|oJpAH jo |eudnop Jewny| ‘SYY 1909 Y N| edosy Jeyouep o ueAesey aanyny U0 sBuBY> SRS Jo JoRdwl BU3 FUEBRSAAU] el
VHLS3HHS VMVNVL oque0
— - - 498undg JuaWUOJIAUT 93BN pue Apped YHNIONS 'V epjeug Lpeg MYMM oofBunox nqoussiyg INNZVYMO olyso | ule|d poojy 4aAly SUOYS\ Ul SO13S1I93OBIBYD UOI3E; k43
- - m .o.Zo Qouel||y 2ousl|Isay A3e1008 pue A30|0o3 BETINRNEN] $IOM uosey 293e|y uieg o mouLMM__z soj|n| @aJisaqg 1L
81 IoA —49s04 013 |eoi}ijodoan) pue ‘0lwou0090100g ‘|eoisAydolg
uswoSeue, VSN ISMULION diIoed JUSWYI3eD 42840 dPulH dy}
169 089 01e Ja1nas|3 e AS0l00T 185 0u o e :o_z osny ejanuep oluen esi[  39s8neyg auly aa(qyf Ajjey 40 asuodsau [eniu] :sainjeladwa) Wea.s Jajempeay ol
pu 1093 358404 Jo |Euinop uo sa9o130e.d Suisaniey 159404 Aleiodwajuod JO 10947
dnoug sioue. g JojAe 018959y JUSWIPAS JOARY Ul SBOUEA| ediysesy ysueqfey eAnzoiop edaN ul JonRy uehe.eN je sosseo0.d
8Y0C £v02 0 siouedd g JoheL | 4 H UBUIPSS Aonty U v MMSeII’S pese.d euysiy| odynsyy uoEPUNUI UO UOIN|OAS Pag JOAL JO 0oUSNU] 6
80¢ 662 dnouy) siouelq g JojAe] | Yo4Basoy JUIWIPAS JSAIY Ul SIOUBAPY eJaysesy ‘s ojowey ‘W wes] 'SP NMHMMHO ASojoydiop 49A1Y uo 93pLig eunwep Jo 9ouUaN|U] 8
10100 Sunseoauoy
Lz €61 Gl 20150]0.40919! CNUH_\_VOEW >MO_O\_OOUOEO\__U>I 40 joeuinof| 1weyn4 oyiynzey |qgeje | N>:> Nxo_.—,JL nwnsng NEN>NW odiyexe | NEN>_£w: powo | ||ejured s|quiesus ﬁ&Mmm_ Mr__wj >n uiseq J9AlY |ngey| L
[BOIS0[040939 UEOLBLY aU3 Ul Pooy} UBIShed (|0 4O UORE|NWIS [eoLiaWnN
€ ON SuoA|nyeuBIUOOY] eeue | unsyosed jemeAliens uone|nwis pooj} Suisn 9oUINOIg
a4 90r ‘8 'IoA sseid Agojouyos 1ng Holeesey sesesid jo feunor Jeyong nqouasiys euiefes odyexe] leyouemy] sednuy leyloying Ul aewep pooly sy} 93eWNS 03 Yoeoiddy 9
etrsal Je| [e1o.|S wo.y pooj}
1 662 OL'IoA 498undg sapl|spueT] Sueyz oey eqeg pnAnsex aylemey] 1ua)) | emeSeyep o e s " Mm 3s4nqgino |enusiod 3oipaad 03 yoeosdde [eouswnu [
Peug Hpeg pue |edaN jo AajjeA Sullem|oy ayj Ul spiezey [eloeln
s €9 N o1n0813 uononpay HONIMVL SUIA BULIEY) Sme| Juswaseuew ysui 4a3sesip ul 9jdoad a|qesaujna N
. ¥siy 491SESIQ 4O [eUunop [euOBUISIU] 1ysoAiuny| i 10} U9Y{E} SAUNSEAW JO UOSLIEdWOO [BUOEUIDIU]
LBUYD
‘J9AIY NN ul Juswdojanap JomodolpAy o8.e| pue |[ews
67 Aolim UoJB9s9Y S90IN0SaY 49l soj|n| @aJdisaqg J9|qry Ajley 40 Joedw) [eoISAYdOIq BARRINWNG U ABLIBUBON €
ueAy pue Jagep [ 91391USH Aq pmuEEoo 03 Alday
’ ) . . . . sute|d [elAn||e ul saunseaw
81¢ (¥4 9'IoA Alim Juawageue sty Poold 4o [eudnop ellysesy g ewiliysiN “L ®n 3 epnsieN "L MeLl M uononpa. Jsysesip voor m:_um:_m>m \._8 potpely |eudnop (7
Ls¢ SHVI HONDIVLI  gyysoneyg gy «fuuniioddo soog | |
1ysoAiuny ) : 03 %Sy Wol4 spooj4, Uo yoog pay SHVI
o3ed pu osed ‘lo, 40z1ueB.0 90UBI34U0Y Sousiejuon Joyan Joyan Joyany pd Joyany pu; Joyany is “J9A ysi|Sug aAnejus | ) 3l E] Aio3ae:
puz eig oA “Jaysiigngd ‘syjoog Ny uig yIny uiy yiny pig yiny pug Yy is| (49n ysi[Bu3 sAReIUS] ) S ML 2i2e)

€10CAd 3817 uonedliqnd WHVHOI

51



YINZIHST NZINIHS 1es ay3 ysnoauyy
E102VONSN €102 YOWSN ouepe | INNZVXO osoL nzeyiysoA J9}SES|p Pa3je|aJ JUSWIPaS UO UoNdIpald
suolsusWI(q UBWNH puB [e3usWuoiAug uononpaJ
£9¢ ‘039 ‘dHI-09S3NN :plop SuiSuey e ul AojoupAH BEI WY Ysu Josesip poddns 03 suiseq JoAl Alepunoqsuesy
:20Ud48juU0Q J21BM-ANTIYS 890D YL J0 eaJe Juswyoled pasnesun A Jodoa3 Suiziwiuiy
vso oo Seapen (D feuoREUIRIUL €107 OYAAH "904d wsueqley ‘d 33| eAnzoiox v vHIHSYD3 s 000 Lo
ASojouyoa | Jo 3nnsu] uelpuy i : " e BunoIpa.d Ul UOINJOAS PagIaALI Jo doueIodw]
dnoJ8 Apnis epl|spue-S[H ApMs opISPUET-SID 40 Bunoow SMMM_N 1wnzeyQ o1yso| elIol 1oy :NMMHMMM wep wm_mmmmw_:mcwumhwz:mﬂ“ﬁ%a:%o‘_wwwﬂww VMVMM\_M
ZHAHIOPISPUET-SID " =3z fuopispue-SIOEGHE B [ERE1=:E — e ARG
= POZWEETEUXOE N ALELAYAT)
BIEPp |[Bjuled 93|93eS U} Aq Ysu Jejsesip
Suusauidug jonuo) BueauIug [043U0Q) UOISOIT JO A3B100S

11z8 o1za U0IS01T 40 AJaI00S Uedep| uedep Jo Sugesw ¢107 o o SBUPEEIOIY BYISAIYS lpeg| 1wnzeyQ olyso) NZINIHS pajejei—juawipas jo uonolpaid uo Apms _ma:mEmv”ou
SEYUM (BY)| SN BHIERLNTSYUAT W& EYATA (1N HEEE nzexysox [
s HRMEYLHECIHBEOVERRTOMHKBEER
Aja100g 9pl|spue] f— elep ||ejuled ayi||93es ay3 Aq )su Jaisesip

66 g A19190g 8plijspue] ueder| uedep jo Sunesw puzg oYy Jo SSUIP8SVOIY eyisauys Lpeg| 1wnzeyQ olyso| :me_;m.uw Pa1e[e—juBWIPaS JO Lo
SENvEHYE (BY) * [ 224 LI (RN e it — & iy
EHESEHEMSEN LTV EESE = GEQLRCIZHUFUYOSRAFELIELER
uedep ueder 4o £39100§ [ea150]010933 Iweyn4 oyiynze: agoje] eAn eyolfn4 nwnsng| eweAeg oJiyexe] | eweAlysn 1yowo ue seje] uooydA: va_m_.mwuwummgomﬂ__ww\_\ﬁu ._:—%Nm.whwm
e re €0l 40 A3e100g [e0180[040938 [ Jo Buneaw Sulidg 10z @y3 Jo sBulpeddoid| * At umxuumuu 9 uw.n.wt_n% olnd %Em w%ﬁu:“%w 4 um.mv_m_._._u.._q. P 181 uooydAy u sx 3 Mol e P! _%%M._M
g = Ea ] = 3 2 B
TELEYH| BFULSYERIH0TELEEYE LI &1 - £ 21 S 11025V B LT T dM
YIomjau [ednau
$904N0S9Y J9jEp pue . . . |elolyie Ue BUISN WEUISIA [BJIUSD Ul UISEq JOATY
06 S8 L AS0|0upAH jo Aye100g uedep $49797 Y0950y [20150/04PAH eiowIEN 'H oounsIEN 1 ong-o8N "L uogny] -eInnA 8y 4oA0 elep (deNSD) uonendioald
4o 3uiddepy syjje3es [eqolD jo Juswisnipe Ajyauo
sioouiug ) enzoio), uonewsoju] paseg ayjje3es SulA|ddy ee.y pajepunu
bve 19e 61 IO 40 A3oI00g uedep 3OS ‘SuieauIBug JoAly c_umwo:m>n<~ oaynsty UO UOIIBAS|T 90B4ING 493 4O :o_umE_«w_w u:onw\ﬁ:«m
SEYT BRI [ PREXE o ~2 MBI AT ~
e = FHEORERGOTPRINGHEERE—LERTY
susauiBug 4yu3 Suisn Aq ' 10z ‘oY pue
vze 6le 61 IIND 30 AB100g :m.um_.. JOSN ‘SuleauISuUT JaAlY Ul SBOUBAPY | lweynd oyiynzey aqeje] eAnj| eyoln4 nunsng| eweheg oJiyeye ] | eweAlysn Bowo | seje | uooydA} ul s3SBD9.104 MO|jWESI}S pUE |[Bjuley
o ‘ZEyT F YRR [ ElErE A BHIRE ik M FHMH L R MH O &S - &2
e SN H BRI CA2NYN LAHAL
sisouiBUT NOILIONOO G3843AI LNIFH344Ia

N ‘3 131 31

861 61 61 D Jo Ms100 uedep JOS Bulisauiduz Janly ul mwo:m%(\ EBBUOION MIYSOA 3JA0EY X3ANI ALIDOTIA LNOgY >Q,J._.w
= HACYLUAEN( e BEXy HE

SEXTF =
- QA BT IR THE Y WA EEA O E
sioousug . . elowiey . . uiseg SUoYa|\ 49MoT By Ul sasnoy
og 15 6l NG 40 Ajolo0g Uedep 3OS ‘SulasuIsug Jealy ul mwu:mzﬁw sinASpIY 0} 93ewep poojy SuljewIss Joj POYawW B Jo uoljepljep
[l EABYFI LE KT B0
il CEE HEAPEWAHEEA G HIBYL~TE
sJoauIsug P eyeue | saLunog SuidojoAaq ul uiseg JaAIY Y3 ul
02 L 61 |IA1D j0 Aje100g uedep 308 Bunesuisuz Jan ul wwocmzuu ngoussiys fwnzeo o_“mo._. JUBWISSBSSY HSIY POO|4 40} SBIS0|0pOY3IB|A 8|qedl|ddy
ZEYT HAGEUWHI ERr: R (EIWHIL Y (N b B ETE
o sJoauISug (8ulesuisuy eAnzoJo\ A ovmu«mi uoneayipout mw_ pue
vss1 evsr [P N IND Jo Matoos ueder | olnepAH) 18 49S 'FOSF 40 [ewnop ouynsyy S o O e e e
69 'I°A SEvT |G AMETN ZEYT REXE MY PRHISIRL TS
o= ViR = Shad DX\ ZSIOTH EONSA WSO R =/ O L 34 ¢
103443
_ R b oN s4asuisuy (ButieauiBuy e5BUOION BHIYSOA GNIM 40 NOISIAZY ONY ONIM DNOYULS ONV JONVHO 038 ¥IAR
0GL | Syl g IIND Jo0 A3aio0g uedep dlnedpAH) | g 49S ‘JOSI 40 [eunop o HLIM SYIAIY NI ALIDOT3A 30VAUNS 40 OLLSIILOVHYHO NO AQNLS
69 1°A TEyT AEXWETN SakyT By HH L
v Ve s DI T OBA T IER T OB BRI [ CH DWW (Y et
‘0| sJeouiduz (Bunssuisug SfeueL eweAlysn Howo, eyolh4 nwnsn: aqele] eAn, | eweAeg odiyeye. Buipooly
18¥1 eov1 ﬂw .—w_o> |IA1D Jo A3e100g uedep olnespAH) |g 4eg ‘JOSP 40 [eudnop nqouasiys 4 Mm.mv_m_._._h oind wmﬁ_ww 9 uﬁwﬁ_u% wM\«‘M_._N__W._*. 9|eos—a8.e Jo s904n0g |edodws | —onedg uo sisAleuy
SEXTF 19 XYELTN SEXTF EEt:] = e * Y f BTG G HR R M QR OO BB Y

o sJaauIsug (8uesuiduy eeue | P " A A uiseq JaAly eAeayd oey)
vt a1 PN IND Jo Aato0g Ueder | SlINEIPAH) LG 4eS ‘FOSF 40 [eunop nqoussyyg| 1NN TSNS | BUIEAUST HOLOL | BUIEAES SUHEL)  SHOILBIIAl ot seno uonepunuy pue youn | i Ty TSI ST ML I A L L AL
6919 ZEYT ISEAETN SEYT R waw WL EIE BUEHE| . eue jo siskeue wiey 307

Joen5qy

[4%

0¢

62

8¢

L2

*14

144

€2

14

0¢

61

8l

A

9l

52



aymsy|

1IyseAequny|

weugoid Adljod juswasSeuepy

HHYHE

BHIBHE

Rl

My

FHMH

uedep ur 984eYOSIP pUE |[BJUIE. JO SISEOB.0) B|qUWasu]

"y youeasay SIOM nd 9]0\ [eoIuyoa] IYMd opnyj unys ojowey| nJouly Ja3sesi(q Jo 9s4noy juswaseue|y BEEBWETY—Cy(Gk24Y "
N T PN T HHT E 4 Jeisesiq paigleitoleM | (12N TE 4O LEFEY | BEE TS €102-2102
s £102-2102 @Y3 uo podau 308foig
weJgodd Aoljod jusweSeuepy
8LTY 5180553 S0 E”u_uwc_ 910N [e0IUYOa | [YMd opny unyg|  ojowey niouiy Emm%m:n_m_‘__mx J9ysesiq Jo wm\_:co Juswoseueyy Jo3sesiq
4 o SHOM d nsted pajejed—ieiep  ‘weioid "OS'W £102-210g uo Hoday
ojoweA| jo0foid -
oy P 9-6¢ 493Ua) Yoeasay SHIOM oliqnd [eudnof 3ulivauisua |IND _‘r_oEm.x mxmmmnﬂd_ lysiag|  eyisalyg upeq| 1wnzeyQ olyso| o:_n_..._u_:go:mm_;w mocmumMmMmuﬂm(u.__.cmmhv_mco_mm\_ unmmwwmmahwbx._. aav) N4Too 68
—§ BEMNT HEBEYT v PUY | £ ATA- (AN WEEE|  DEETE| unor by o uo nodes | £ ¢ GPHEHY I ZUHBOI LB G L
nziwysg osde||00 a|eos—as.e| e 4oy seSew| "
I g8 21-66 19jusQ YoJeasay SHIOM Olqndg |euJnofl uliaauISuS [IAID Insins | cmw p—y emey3 _E”wmmmé ounzi|y 1esep ayie3es [eondo Aq JueLIBAO . ~ HHEE ae
— 5 DR T HEWEHYT e e FEIDT BHILEY| uouipos o Sunoyuow Aok ou) | CEISMT OBEBEY I T EEHEF
- Pool teyl 102
121 6 68 uoneIdOSSY JaAly uedep 24n3yN0 JaAIY eweAeg oJiyee] [ ayy 03 uonesyddy — plom sy} punole 24 E>NH S EE I
S@Ny B (B¥7) A2C N My Spoo 9|eos—oB.e| Suiseoaio) pue| | |0z- MITHUEIL Y 6 i &L - MIERNOH BB Y O ¥ H
BunojuoW Joy AZ0[OUYDS} PAOUBAPY
| Jajua) uedep eyisaiys Mmo|4 o8edssg Aq .
8l €l 91N ‘uonjeroossy sJesuiduy |edsN JONBISMEN OP-vaN epjeyqg upeg aJnjie4 weQ |ednjeN dzAjeuy 03 yoeouddy |eouswnN Sie0 By | 98
puejiey] ul poojy JaAlY eAedyd oeyy pue uedep
€10z uononpay sty vyiay OLlOowoNs .
dasiNn Je15ESIQ UO Liody JUBWSSASSY [2qo|D (reuesoy iwn3apy NSVMVN !4sepel| INNZVYMO olysoL ul lweuns | pue axenbyyie] ueder jsed 3ea4n 1|10 Ul [+
i : sio)ses|(q PajuapadaIdup) OM| WOJ JUieaT] SuossaT
FONPOS HOMIOU JUSUIPOS| o550 JuatuuoIIAUT pUE s804n0saY | ouIqiH Ngouasi eyeue eyjsod uie|dpoo|4 uelpoquie
ueado.n3 ou3 pue SYMITY “umi :w_mao:w\_m»:mo m_mmoam:\_ﬁ:_ r_umm V_M>I>v_ Moﬂzlum eanisng v :go__«_mm_;._w. fwnzeo olysoL muxm:ﬁ :num ul Ayljiqessun pue spiezey “.uo_o_m »n_vn_u:mrmmummww ve
swuweJgoid yoieesal uewssrn) * : N :
Iweyn4 oyiynze: agoje] eAn eyolln4 nwnsng| eweAeg oJiyeye | | eweAiysn 1owo. ug Suisn ul ue uooydA3 Jo
SHov e10zsoov| ! M4 oxiynzey qa3e | eAnjp|  exollny S S odiyexe | 1ysn bowo | 4Mug 3uisn |10z Ul INOY Pue SYV.L uooy 4 e

53



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
High-quality research outcomes and a wide scope of knowledge relevant to water-related risk
management establish ICHARM as a global leader and resourceful partner for promoting
water-related risk management world-wide.
(1) Develop methodologies to observe, predict and analyze water-related hazards, supporting
assessment of water-related risks.
(2) Pioneer new methods and models to assess, analyze and monitor exposure and vulnerability
to water-related hazards, supporting risk management at both local and global scales.
(3) Propose practical policy tools for integrated and comprehensive water and risk management
to enhance human and ecosystem resilience, for instance through preparedness, early
warning, and hard-soft integration.

(1) 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.
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(4) Foster the development of solution-oriented practitioners 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.

(5) 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.

(iii ) 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.

(6) Accumulate, analyze and disseminate major water-related disaster records and experiences
as the comprehensive knowledge center for practitioners.

(7) Mainstream disaster risk reduction policy by facilitating active collaboration and
communication within an influential global institutional network 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 above, we will focus ICHARM activities in the next 5 years to:

(1) Innovative research:
(1) Develop methodologies to observe, predict and analyze water-related hazards, supporting
assessment of water-related risks.

Flood observation: River discharge and river-bed dynamics during flood events are often
not adequately or accurately measured. ICHARM will conduct monitoring and validation of
river-bed dynamics and river-bed roughness coefficients for more systematic basin-wide
flood management. Towards this goal, ICHARM will develop an automatic observation
system for river discharge which simultaneously monitors water depth, flow velocity, and
discharge. Particularly for areas where ground observation of river conditions is difficult,
ICHARM will pioneer and validate new technology for satellite image analysis capable of
identifying potential inundation extent and affected houses.

Flood prediction and analysis: ICHARM will upgrade its Integrated Flood Analysis System
(IFAS) to better simulate evapotranspiration, multiple-dam operations and snow melt. With
this enhanced flexibility and accuracy, IFAS will be applied to flood forecasting and water
resources management both in and outside Japan, including at the Japanese Common
Modeling Platform (Common MP) for water-material circulation analysis by MLIT et al.

The Rainfall-Runoff-Inundation (RRI) model, which simulates various hydrologic processes
including rainfall-runoff, stream-flow propagation and inundation over floodplains in an
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integrated manner, will be upgraded to encompass groundwater analysis and improve
long-term accuracy, and will be validated at small- and medium-scale basins in Japan.

The Block-wise topographical (BTOP) model will be combined with the
Flood-Inundation-Depth (FID) method to assess flood hazard and exposure globally, with
initial focus to Asia.

In order to increase lead time of predicted flood-causing precipitation from several hours to
several days, ICHARM will develop new techniques for meso-scale ensemble precipitation
forecasting, and predicted precipitation will feed into hydrologic run-off models.

Further efforts on the analysis of the impact of climate change to the flood hazard at some
river basins in Asia and around the world will be made to develop a bias correction method
through statistical or physical downscaling of climate data projected in the Coupled Model
Inter-comparison Project Phase 5(CMIP5) of IPCC Fifth Assessment Report (AR5) process.

Drought: ICHARM will upgrade the BTOP model to support more accurate, elaborate
modeling of some river basins, additionally considering dam operations and water
withdrawals. Additionally, ICHARM will pioneer a water demand model capable of
factoring socio-economic conditions, facilitating assessment of socio-economic impacts of
droughts on both global and basin scales.

Sediment-related disasters: ICHARM has developed a sediment-related disaster forecasting
model based on technologies available in Japan, which uses satellite information available in
developing countries. The model aims to identify disaster risk areas and their risk levels by
using satellite observation. ICHARM will promote dissemination of this model for risk
assessment related to landslides and debris flows.

Tsunami & storm surge: ICHARM will survey the fields affected by tsunami and
storm-surge hazards in developing countries. The storm-surge disasters will be forecasted by
the model available in the ADB Myanmar project, which is working for storm surge risk
assessment in coastal area in Myanmar.

Water contamination: Few studies document the dynamic runoff mechanisms which
influence sources and transport of diffuse water pollution during runoff events. ICHARM
will upgrade the Water and Energy Transfer Processes (WEP) model to support finer
resolution of simulated runoff loads of suspended solids (SS), nitrogen (N) and phosphorus
(P) during runoff events. This research direction will eventually clarify understanding of
relationships between basin management and water quality, for instance involving urban,
forestry and agricultural areas.
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3)

Pioneer new methods and models to assess, analyze and monitor exposure and vulnerability
to water-related hazards, supporting risk management at both local and global scales.

Global Risk Indices will be developed, improved and disseminated to quantify water-related
disaster risk for vulnerable basins in Asia, including Japan. A risk assessment model for
smaller basins and communities will also be developed at a finer resolution. The
communication methods will be explored to show the effectiveness of risk reduction
measures in an easier-to-understand manner.

Propose practical policy tools for integrated and comprehensive water and risk management
to enhance human and ecosystem resilience, for instance through preparedness, early
warning, and hard-soft integration.

Policy tools for comprehensive risk management will be evaluated and applied, with initial
focus in Asia. Some examples include pre-event disaster management, analysis of
effectiveness of risk reduction measures such as disaster information and evacuation policies,
and flood preparedness indices.

(1i) Effective capacity building

(4)

Q)

Foster the development of solution-oriented practitioners 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 trainings and mentoring program for interns. 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 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
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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.

(iii ) Efficient information networking

(6)

()

Accumulate, analyze and disseminate major water-related disaster records and experiences
as the comprehensive knowledge center for practitioners.

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, and (with permission from source organizations) a
list (portal site) of disaster studies will be open to the public. To collect and disseminate the
latest information about water disasters around the world, regular workshops will be held
with their results published.

Mainstream disaster risk reduction policy by facilitating active collaboration and
communication within an influential global institutional network and through dissemination
of technical knowledge for water-related hazard and risk management.

ICHARM will continue its contribution to worldwide efforts in mainstreaming disaster risk
reduction in post-Millennium Development Goals (MDGs), Sustainable Development Goals
(SDGs), and post-Hyogo Framework for Actions (HFA), and immediately towards the 3rd
World Conference on Disaster Risk Reduction in March 2015. ICHARM will strive to
strengthen partnerships with other organizations also through its leadership in the 7th World
Water Forum scheduled in April 2015 and future Asia-Pacific Water Forum meetings.
Effective interaction between ICHARM research and training activities will make it possible
to engage a broad institutional network, including international agencies, national and
local governments, and civil society stakeholders at all levels. Primary research and
information networking undertaken at ICHARM will underpin policy recommendations
regarding water-related hazard and risk management.
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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

The Government of Japan (hereinafter referred to as “the Government”) and the United
Nations Educational, Scientific and Cultural Organization (hereinafter referred to as “UNESCQO”),

Recalling that the Agreement between the Government of Japan and the United Nations
Educational, Scientific and Cultural Organization (UNESCQ) concerning the Establishment of the
International Centre for Water Hazard and Risk Management (ICHARM) 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 had expired at the end of the fifth year following the
signature of it,

Desirous of concluding a new agreement,

HAVE AGREED AS FOLLOWS:

Article 1
Definitions

In this Agreement:
1. “Parties” means the Government and UNESCO.
2. “IHP” means the International Hydrological Programme of UNESCO.

Article 2
Establishment

The Government agrees to take, within the limits of the laws and regulations of Japan, the
appropriate measures that may be required for the establishment of the International Centre for Water
Hazard and Risk Management (hereinafter referred to as “the Centre”) under the auspices of UNESCO,
within the Incorporated Administrative Agency Public Works Research Institute, Japan (hereinafter
referred to as “PWRI”) 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 the
collaboration between the Parties with respect to the Centre and their related rights and obligations.

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
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1. The objectives of the Centre shall be to conduct research, capacity-building and information
networking activities in the field of the water-related hazards and their risk management at the local,
national, regional and global level in order to prevent and mitigate their impacts with a view of
sustainable and integrated river basin management.

2. Inorder to achieve the above objectives, the functions of the Centre shall be:

(a) to promote scientific research and undertake effective capacity-building activities at institutional
and professional levels;

(b) to create and reinforce networks for the exchange of scientific, technical and policy information
among institutions and individuals;

(c) to develop and coordinate cooperative research activities, taking advantage particularly of the
installed scientific and professional capacity of the relevant IHP networks, World Water
Assessment Programme, International Flood Initiative/Programme and the relevant programmes
of non-governmental organizations and involving international institutions and networks under
those auspices;

(d) to conduct international training courses especially for the practitioners and researchers of the
world;

(e) to organize knowledge and information transfer activities including international symposia or
workshops, and to engage in appropriate awareness-raising activities targeted at various
audiences including the general public;

(f) to develop a strong programme of information and communication technology;

(g) to provide technical consulting services; and

(h) to produce technical 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 Governing Board for the Centre shall be established.

2. The Governing Board, which will be renewed regularly, will be composed of:

(a) the Chief Executive of PWRI, as the Chairperson;

(b) a representative of the Government or his or her appointed representative;

(c) up to five representatives of institutes or organizations relating to the activities of the Centre that
shall be appointed by the Chairperson;

(d) a representative of the Director-General of UNESCO; and

(e) a representative of the IHP Intergovernmental Council, if it wishes.

3. The Governing Board shall:

(a) examine and adopt the long-term and medium-term programmes of the Centre submitted by the
Director of the Centre, subject to paragraph 4 below;

(b) examine and adopt the work plan of the Centre submitted by the Director of the Centre, subject to
paragraph 4 below;

(c) examine the reports on the Centre’s activities submitted by the Director of the Centre; and

(d) examine and adopt any necessary internal regulations of the Centre, subject to paragraph 4 below.

4. The long-term and medium-term programmes, the work plan, and any necessary internal

regulations of the Centre shall satisfy the relevant legislative and regulatory requirements relating to

PWRI.

5. The Governing Board shall meet in ordinary session at regular intervals, at least once every two

Japanese fiscal years; 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.

6. The Governing Board shall adopt its own rules of procedure. For its first meeting the procedure

shall be established by the Chief Executive of PWRI in consultation with the Parties.

Article 7
Staff

1. The Centre shall consist of a Director and staff necessary for the activities of the Centre.
2. The Director shall be appointed by the Chief Executive of PWRI and direct the work of the

71



Centre.

3. The Centre’s staff includes:

(a) the members employed by the Chief Executive of PWRI; and

(b) researchers or professionals appointed and/or invited by the Chief Executive of PWRI to
contribute to the Centre’s activities.

Article 8
Contribution of UNESCO

1. UNESCO may provide assistance, as needed, in the form of technical assistance for the activities

of the Centre, in accordance with the strategic goals and objectives of UNESCO. Such assistance may

include:

(a) providing the assistance of its experts in the specialized fields of the Centre;

(b) engaging in temporary staff exchanges when appropriate, whereby the staff concerned will remain
on the payroll of the dispatching organizations; and

(c) seconding members of its staff temporarily, as may be decided by the Director-General on an
exceptional basis if justified by the implementation of a joint activity or project within a strategic
programme priority area of UNESCO.

2. In all cases listed above, the assistance shall only be undertaken when it is provided for in the

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
Financial Matters

1. The Government shall take appropriate measures, in accordance with its laws and regulations,
which may be required for the Centre to receive adequate funds.

2. The Centre’s resources shall derive from sums allotted by PWRI, from such contributions as it
may receive from any governmental, intergovernmental or hon-governmental organizations, and from
payments for services rendered.

Article 10
Participation

1. The Centre shall 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 Director of the Centre notification to
this effect. The Director shall inform the Parties to the Agreement and other Member States of the
receipt of such notifications.

Article 11
Responsibility of UNESCO

As the Centre is legally separated from UNESCO, the latter shall not be legally responsible
for the acts or omissions of the Centre and shall bear no liabilities of any kind, be they financial or
otherwise, unless otherwise expressly provided for.

Article 12
Evaluation

1. UNESCO may, at any time, carry out an evaluation of the activities of the Centre in order to

ascertain:

(a) whether the Centre contributes to the strategic goals of UNESCO; and

(b) whether the activities effectively pursued by the Centre are in conformity with those set out in this
Agreement.

2. UNESCO undertakes to submit to the Government, at the earliest opportunity, a report on any
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evaluation conducted.
3. The Government has a right to comment on and to request the revision of the UNESCQO’s report
on the evaluation.

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 websites in accordance with the conditions
established by the governing bodies of UNESCO.

Articlel4
Entry into Force

This Agreement shall enter into force upon its signature.

Article 15
Duration

This Agreement shall remain in force for a period of six years as from its entry into force, and
shall be deemed renewed unless otherwise expressly denounced by either Party as provided for in
Article 16.

Article 16
Denunciation

Notwithstanding Article 15 above, either Party may terminate this Agreement at any time by
giving six months prior written notice to the other.

Article 17
Revision

This Agreement may be revised by agreement between the Parties.

Article 18
Settlement of Disputes

Any dispute between the Parties regarding the interpretation or application of this Agreement

shall be resolved through negotiation or any other appropriate method to be mutually agreed upon by
the Parties.

IN WITNESS WHEREOF, the undersigned, duly authorized thereto, have signed this
Agreement,
DONE in Paris, this twenty-third day of July, 2013, in duplicate in the English language.

For the Government of Japan:
For the United Nations Educational, Scientific and Cultural Organization:

73



Rules of Procedure for the 1st ICHARM Governing Board

As of 6th December 2013

Article 1 Intent

This Statement shall state the necessary rules of procedure which shall guide proceedings of the first
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 International Centre for Water Hazard and Risk
Management (category 2) under the auspices of UNESCO, signed on 23 July 2013.

Article 2 Composition

On the occasion of its first meeting, the Governing Board will be composed of:

a) the Chief Executive of PWRI, as the Chairperson;

b) the Vice Minister for Engineering Affairs of the Ministry of Land, Infrastructure, Transport
and Tourism;

c) the President of the Japan International Cooperation Agency;

d) the Rector of the National Graduate Institute for Policy Studies;

e) the Special Representative of the Secretary-General for Disaster Risk Reduction

f)  arepresentative of the Director-General of UNESCO; and

g) a representative of the Intergovernmental Council of International Hydrological Programme of
UNESCO

Article 3 Board Meetings, Quorum, and Minutes

1) The first Governing Board meeting shall be convened by the Chief Executive of PWRI. The
majority of Governing Board members shall be necessary to hold the Governing Board
meeting.

2) The first Board meeting shall examine and adopt the Board’s General Rules of Procedure,
which shall guide proceedings of subsequent Governing Board meetings.

3) The majority of all attendees shall be necessary to adopt the Governing Board’s General
Rules of Procedure.

4) The official language of the first 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 Duration of Statement
This Statement shall be effective until the adoption of the Governing Board’s General Rules of
Procedure at the first Board meeting.

Article 6 Miscellaneous Provisions
Miscellaneous provisions necessary for the effective management of the Governing Board but not
included in this Statement shall be decided by the Chairperson in consultation with the
Governing Board members.

Supplementary Provisions
This Statement shall be enacted on 6 December 2013.
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Total 47 staff + 6 PhD students
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Annex 3

ICHARM Objective

International Centre for Water Hazard and Risk Management

e To be the global Center of Excellence to
provide and assist implementation of the
best practicable strategies to localities,
nations, regions and the world to manage
the risk of water related hazards including
floods, droughts, land slides, debris flows
and water contamination.

+ At the first stage, the priority is flood-related
disasters.
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Three-pillars of Activities
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Annex 3

ICHARM’s Challenge: Localism

Delivering best available knowledge to local practices

UNISDR
GP-GAR

IFI Flagship Project

IRDR

UNSGAB
WWAP
HELP N

WWF, APWF | ==

UNESCO ":|
Centers

Master Course

Short Courses

FHM, IRBM, Early warning
Supported
by JICA

Ph.D. Course

In corporation
with GRIPS

Training

Local Practices

Working as a Knowledge
Hub on W&D: ADB TA,

UNESCO Pakistan pjt

oA

2
A
The % . .
S %2?% Sentinel Asia
. % 2
Focus: © " |IFNet/GFAS
Flood-related |
) ntegrated
Risk Flood Analysis
Management System (IFAS)
RRI, BTOP
Research S

Flood risk assessment
under climate change

Risk Monitoring Supported by MEXT
Indicators/Standard

ICHARM’s Challenge: Localism

Delivering best available knowledge to local practices

e Localism is 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.

e
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Annex 3

TRAINING

Professional education
Capacity development of individuals & organizations
Technology transfer
Human resources networking

oy

Capacity Development Programs

. T: ted t

e Short training courses organizational
» Hazard maps, IFAS & local preparedness (2004-, JICA) gapaldty t
- Tsunami (2008, ISDR), CC adaptation (2010, JICA) o ea0g.

» Pakistan Flood WSs (2011-12, UNESCO) etc. etc.

O FoIIow-up seminars at trainees local nations (2006- JICA)
« KL 2007, Guangzhou 2008, Manila 2009, Hanoi 2010, BKK 2012,
Dhaka 2013, KL 2014

e Master Course on water-related Disaster Management with
GRIPS (National Graduate Institute for Policy Studies) supported by JICA

- 10 (‘08), 7 (‘09), 12 (“10), 12 (‘11), 19 (“12), 12 (“13), M1: 12

e Ph.D. Course on Disaster Management with GRIPS
1(13), D3:1,D2:2,D1:3

oy
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Annex 3

Nationalities of MC graduates
and Ph.D. candidates S—

72 MS & 1 PhD graduated 12 MS & 5 Ph.D. students studying.

e \s

s - S

Pk g O— * Ph.D.

g (( 'CHARM ~u. candidates

o MS graduates

/’“\ P mm Over 10
‘ ' 4 5-9

Inppr2013  1-4

Master Course on Water-related Disaster Management
with National Graduate Institute for Policy Studies (GRIPS)
supported by JICA since October 2007

e To foster solution oriented practitioners with solid
theoretical and engineering bases who can serve for
planning and implementation of flood management
practices within the framework of integrated water
resources management at national to local levels.

Oct. Dec. Feb. Apr. Jun. Aug. Oct.

| | | | |
Individual
Study
( Field Studies )

1 year course

[Future action plans]

oy
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Annex 3

Ph.D. course
with GRIPS since 2010

e Foster researchers who can guide and
supervise researchers and research
projects on water-related disaster risk
management

e Half work and half study, 3 years course

e Publication of at least two papers In
peer reviewed international journals
from dissertation studies

oy

Governance

e Flood management is largely an issue of &
governance, not necessarily of science and
technology or economy.

- WMO mission to Myanmar right after the Nargis &
in May 2008 issued a press release saying R
“Cyclone warnings were sufficient. Deaths
inevitable”. 138 000 died.

* N Ambraseys and R Bilham “Corruption kills”,
Nature, 13 Jan 2011

e |ICHARM Master Course offers a Sontoku-
award since 2009: A student voted most Q
by other students as one who served best
for the benefit of the group rather than
his/her own benefit.

Ninomiya Kinjiro Sontoku: Social
reformer in agro-economy (1787-1856)
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RESEARCH

Early warning
Risk assessment
Integrated with capacity development

oy

IFAS (Integrated Flood Analysis System)

_ DEM Land-cover data
Satellite-observed K ,, §\ (Elevatlon) (Land use, Soil type)

precipitation data W,W B

IFAS (Integrated Flood Analysis System)

Precipitation & Geo Data
Hydrological Models
Visual Interface with Results

Smooth evacuation

Ungaged or Poorly | =~ __— |
gaged basins = ,' (; v - ff
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PWRI Distributed Hydrological Model

PDHM: Synonym to IFAS

CL cell types in IFAS engine
(3 tanks model)

I_._F :I_:J_ Schematic representation of

c L I-'-:: > H
I—'— 7 Ly
v
[ L
v C
Cell type 0 i v
Upstream of L |:
River starting v v
point S
LEGEND Cell type 1
-GW-loss can be set as an option. \', After River
-Evapotranspiration can be set as an birth (" ICHARM
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Nowcasts by IFAS ~Sosrt™=?

upon inquiry from of UNESCO
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Input Subsurface + Surface in River
Output
Rainfall
~ -
Cross Sec. e .
-2D Diffusion Vertical Infiltration
in Catchment

* Two-dimensional model capable of simulating rainfall-runoff and flood inundation simultaneously

* The model deals with slopes and river channels separately

» At a grid cell in which a river channel is located, the model assumes that both slope and river are

positioned within the same grid cell

Sayama, T. et al.: Rainfall-Runoff-Inundation Analysis of Pakistan Flood 2010 at the Kabul River Basin,
Hydrological Sciences Journal, 57(2), pp. 298-312, 2012. 84
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Monitor Disaster Risk & Preparedness
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Kyrgyz Republic
Japan
Uzbekistan
Armenia
Azerbaijan
Georgia
Australia
Turkmenistan
New Zealand
Kazakhstan
Mongolia

R=H*E*V&*(1-C/Cyyay)

R: Risk

H: Hazard

E: Exposure

Vg: Basic Vulnerability

C: Coping Capacity

Cuax: Potential Maximum
Coping Capacity JARM

L =D
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Flood Vulnerability Measure
Distribution of weighted total damages: 2000 Flood

ﬂ._ﬁ/'—‘h‘wd-hf\-‘\

— N
\”\“\Y;fyf{, A

0.75 Agricultural damage
+ 0.25 House damage

2 )

Weighted Total Damages
A in USS per km?

' I 1-5.000

[ 5,000 - 10,000

[ 110,000 - 20,000

[ 20,000 - 30,000

I 30,000 - 47,699

Reported to ADB, 2013
’\

0 2550 100 150 200 ‘ ICHARM
Kilometers '

50-year Flood Depth Reduction b b‘am‘s GWDRI
},f - 0% - &

- i%ﬂ% | Global Water Disaster Risk Index

-
The Pampanga River Basin,
the Philippines

Under 50 year Flood
Supposing no dams,

The inundated area: 1,362km?
The affected people: 993,000

With existing two dams,

The inundated area decreases
by 3.2 %

The affected people by 6%.

DRAFT for

GAR15 W |
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Annex 3

LOCAL PRACTICES

Realization of localism
together with local people

(Cicvnrm

Local Practices Program

with local partners

i

e Based on local realities and
real problems

e Advanced technology with
capacity development -
e Jointly with local people ey, !

’\f I-n\tl-' . Y oey

* Nepal, Bangladesh, Indonesia, . -,-5,
Cambodia, Philippines, o A |
Tha| Ia nd , Pa klstan Community Consuitation, Banke Nepal




Philippines:

Bangladesh: Whole", . Pampanga &
Nation ' Cagayan basins
h-J—Review & recomm - Application of
of Early Warning 4 IFAS
) Systems ?‘ 4 - Capacity devipmnt
- Capacity buildingn T % & training

D “
A

Indonesia: Solo basin

Mekong Basin
- Development of &
. flood vulnerability
) indices.[ _ £

?% ‘Tl o

- Implementation of satellite- . ILM & .c%

based flood forecasting [ L4 @Ry P

system v
- Community-managed flood #

risk management @ S 4
- Capacity building .

A ——

IFAS installation in Solo river basin in Indonesia
Integrated Flood Analysis System (IFAS)

*Geological data for modeling (free) *Satellite-based rainfall data (free)
+Elevation data, Land use data and soll data (free) SR 5

Solo River

-y Target Area: Solo River
River basin Area : 16,100km’
Length : 540km

Alert message by E-mail
and PCdisplay

Judgment
by River
managers

Tech + Localism + Cap Build == Better Combination Community based flood management
rainfall © measured Q ——IFAS discharge het Demonstration activities:
3000 — 0 | - * | {2) fecilitation for community hazard and risk
3 | I /-Semen Pinggir assessment and mapping,
o | | (2) facllitation for preparing risk maps, FRM
E 2500 s ‘ . Kedung action plans and the manual for early
o j Sumber warning system and evacuation plan
g ‘ | (3).support community in technical aspects
s = o0 & O O S 10 | The pilot iillages for carrying out emergency drills and
£ Warning levels set by local authority :
o

g

15

Warning stage 3 YT o . hY
1000 20 4 . >
Warningstage 2T 1T T T T T T 11T T A""““/ ----------------------------------- : ‘j }L , -

Wersiog stoge 1 / 1 2 ICHARM
g g/)

0 S ad 30
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Indus-IFAS: flood forecasting system based

Annex 3

on IFAS/RRI (UNESCO-Pakistan project 2012-13)

INPUT DATA || oo masa o -
CHALLENGES: || “5% LN JAXA, SUPARCO
* Lack of Inundation area
transboun- : . I-II: kng%
dary data
. Nuil-Low MAPPING
raingauges -
network  |JGHARM
density A s OUTPUT
* Uncertainty M
onsnowmelt | = o |- g [ (Fjlaln:)all
T — | | i istribu-
INPUT DATA : ead ITEEEL tion maps
» Rainfall data * Hydro-
(ground- graphs at
gauges, #8 [===—==l|  specified
GSMaP, fiis locations
forecasted) | | = rmo PSR S | * Inundatio
+ Real-time n extents
observed in mid-
discharges low Indus

Capacity Building for
Pakistan (2012-13)

“ 6 Pakistani

officers
graduating from

ICHARM/GRIPS | |

Short- training in Japan of 11 Senior
Managers from Pakistan

ICHARM patrticipation to internationa
'“apforkshop and*Fraining in Pakistan
.“

Indus-IFAS trainin
Pakistan
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Annex 3

INFORMATION NETWORKING

To support and collaborate for
mainstreaming DRR based on
scientific knowledge

(Cicvnrm

Alliance with Univ., Prof. Ass.,

Information Networking unos,i0s. sor. 6os, nGos et

‘Fsukub
e 27-29 Septemben2011 Floodsy

e D ‘ ICEM5;

on Flood Manaem
INTERNATIONAL [iissr B =i Fomasnn e,
FLOODN e
% U ®
INITIATIVEE  ~ = W=

GLOBAL RISK FORUM NSGABIH LE »

GRF DAVOS

G R F Water and Dlsaster

."q:‘ Japan U
>
RIO+20
‘ . UntedNtos
X ) '~ l
- ftal nable
“Asn Pacific Glob |Water

Water Forum Partnershlp

‘g Prevention and Action to M inimize
v Death and Destruction
ience toward Sustainable Development £

";'E"o

y ok
b ~ The High-Level Expert Panel on Watera§7
2 ~ Disaster/ UNSGAB (HLEP) 1

2 W05 T




Annex 3
VR (0, 72\ MISSION STATEMENT:
The International Flood Initiative (IFI)
|: I_OO D promotes an integrated approach to flood
management to take advantage of floods and
I N ITIATI VE use of flood plains while reducing the social,
. Segeanl cnvironmental and economic risks.

S = XSO NS P . —
OVERALL OBJECTIVE: ®. .!

To build the capacity necessary to understand and better
respond to flood hazards, vuInerabiIities and benefits.

. IFI’s GUIDING PRINCIPLES | IFl Flagship Project:

= Living with Floods Project to support targeting,
Equity I strategizing and benchmarking
Empowered participation flood risk reduction at global,
Inter-disciplinarily and trans-sectorality. national and local levels
Launched at UNHQ, NY in March 2013

www.ifi-home.info

i Close Collaboration with:

"\

Y % U @ [SDR @’JL ameves Q5 % w,

unn:’v '(N

i

Activities as a member of High Level Expert
Panel on Water and Disaster (HLEP/UNSGAB)

HLEP Report of action plans through meetings in
Tokyo, Seoul, Marseilles, New Orleans, and Istanbul.
40 actions proposed and committed by members.
ﬁﬁia IFl no.2 and 30 (Early warning & risk indices)

Waterand Disaster |
g Lt Dgart et o W ) vrter/ NSMAS

The Side Event of the Special Thematic Special Thematic Session on Water

Session on Water and Disasters (UN Headquarters, New York, March 6th
(UN Headquarters, New York, March 5th 2013) ICHARM
2013) g__,
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United Nations Special Thematic Session

on Water & Disasters
on March 6, 2013, NY

» The first high-level UN thematic event discussing issues at the nexus of water and disasters.

» His Imperial Highness the Crown Prince of Japan and His Royal Highness the Crown
Prince of Orange of the Netherlands presented keynote addresses.

» Assembled audience of 500 experts and officials from UN member states, international
organizations, private sector, and civil society.

Side Event to the Session co-hosted by ICHARM

Approximately 100 experts from 30 countries and organizations.
Side Event participants recommended that the international community establish
measurable targets for disaster risk reduction as part of the post-MDG & HFA2

process, and enhance international and regional cooperation to facilitate shari f ICHARM
knowledge and experience in disaster management.

B & B f& Be aware of risk while we are safe
558zl =] ﬁ% Awareness leads us preparedness

B ﬁﬂ: e Preparedness leaves us no regret
(B EER

: Source: Zuo Qiuming “Zuoshi Commentary”
= . B N in Confucms ed. ”Sprlng and Autumn” ABOBC

~

ICHARMcar\\es people’s well-being

AR S AN
: SIS

and empowerment!
www.icharm.pwri.go.jp

.

("‘ 2L preparedness for ﬂood._s




ZHEER

%5 18] ICHARM J#EEFES &R (HAERR)

H &

i e 1

w4 & 2

Fhes Al 3

ICHARM Activity Report (HASEERR) 4

ICHARM 72 7 5 A 54

ICHARM & @) 58

Annex 1 ICHARM (ZE83 % H ABUF & UNESCO [E D& 66

Annex 2 % 1 [B] ICHARM &= B2 T Al 70






% 1B ICHARM EEHER

- M

=3
R R

BE: R 264F (20144) 28258 ()

G BEEXEMNE K 310 2E=E

EBEE
10:00-10:05
FEES TRMEFRF BEEER
10:05-10:15
SER i I S Q|
ErxEE HE
10:15-11:50
[ZFEFIE] &K A5ESER
1) EEBRESFHRADEE - &FiR
2) ICHARM EF#LKR— FDEE
3) EHRUVGETOT S LOEE - IRk
4) FEXHEOEE - FR
11:50-12:00
F&niks
12:00-13:00

FEER#E. BEERX#R



% 1@ ICHARM EEHER

HEEAE

HA [& Takashi Shiraishi
BURTAR KEBRKF(GRIPS). #E
/AR R * 7 )LY 2 Johannes Cullmann
AR RXAIERKXFEE (IHP) BFEREE. &
TILA)—A - JJ)LR kAL Margareta Wahlstrom
EERG K EBR(ISDR). AR
B H3E Masami Fuwa
ES 7 DB JICA). HIKIRESME (HTHEESERAE)
B3 Bz Toshiyuki Adachi
ELEEMLIT. &
A A Taketo Uomono GER)
T RHAEFR(PWRD., BER
TS52h - EARR - Y XROX Blanca Jimenez-Cisneros
1 X 3(UNESCO). KE2ZEK (Irina Bokova EFF/ERAE)

(PR ER)

(EHRB)
k= & Hiroshi Fujisawa, T AAZERTESE
MM #E Kuniyoshi Takeuchi, ICHARM >4 —&K
ZHE Rk Nario Yasuda, ICHARM J')L— 7&K
ERK i#= Kenzo Hiroki, ICHARM E[F/KE5 K HZEES
i 2% Minoru Kamoto, ICHARM LtEMEE
[fl#& MU Toshio Okazumi, ICHARM LtEREE
BR  ¥— Yoichi Iwami, ICHARM tEMEE
#1385 BBZ= Masahiko Murase, ICHARM LEMEE



Rules of Procedure for ICHARM Governing Board

ICHARM EEEEE FHiHA
As of 14 January 2014
TR 26 45 1 A 14 HBUE
English (B AFEXIER)
Article 1 Intent (B 7)
These Rules of Procedure (hereinafter referred to as “the Rules”) | % 1% Z O#HNIL, 2013 4 7 A 23 HITHifE S
shall state the necessary matters which shall guide proceedings of N FEEE S BE R A o4
the International Centre for Water Hazard and Risk Management %K G H OFERR & Ot B o 720 D[
(ICHARM) Governing Board (hereinafter referred to as “the PRt 2 2 — (8 KOS BT % BOR E B
Governing Board”) meeting, subject to Article 6 of the agreement JiF & [E B & BE R SR & O O
between the Government of Japan and the United Nations WE BLF HHE] EvH.) 36 FIHl
Educational, Scientific and Cultural Organization (UNESCO) &9 5 ICHARM #E M (BT NEE
regarding the International Centre for Water Hazard and Risk @$%\Lkb‘5o) DRI DOV THEER
Management (category 2) under the auspices of UNESCO, signed FREEDDLLOTH D,
on 23 July 2013 (hereinafter referred to as “the Agreement”).
Article 2 Composition (M A
1) The members of the Governing Board will be composed as | 2%

provided for by Article 6 of the Agreement. The Chief
Executive of the Incorporated Administrative 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) EEHEST, WES 6 RICHTE LEHKRE
WX VKT 5, BAREOMSIITEIEAN A
WRFTEEEZ#E T,

2) WREITEENERET D,

3) BEMEGTOIEEREOEIIXZ2FE L, H

the Chairperson. EEDF 720,

3) The term of office for each Governing Board member appointed

by the Chairperson shall be two years. This term may be

extended by re- appointment.
Article 3 Board Meetings, Quorum, and Minutes GEFE)
1) The functions of the Governing Board shall be prescribed as | 473 %

provided for by Article 6 of the Agreement. 1) EEIHEXL. BEE 6 FRICHE L-EHEEY
2) The Chairperson shall convene the Governing Board meeting. 179,

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) HEEHBEESSEIE. BESEFEITEZHVIT
I, EEHFEESAIT, MEED 250 1L
tFoOHEE S > TR D,

3) BRI HT--oTEHHBEHFED 25D 1L Lo
HEETLHDETD,

4) EEEESADAXNSIEIRTEL TS,

5) HEEHEXOEER (FARHETIER
2OFEBREVD,) X, EEHEROBFEIC

B4 Dtz Elid 2 b0 L35,
Article 4 Secretariat (FBR)
ICHARM shall function as the secretariat of the Governing | # 4 % HHBHFEZOFEFHIE, ICHARM (Z(E
Board. <o
Article 5 Amendment of the Rules (ZEFHDOLIE)
The Rules may be amended during a Governing Board meeting | # 54 ZOBANL, EHHEEZEZEICHEV T
by consent of the majority of attendees. The Chairperson can | Z/M# Qi -HOMEE b > CHIETE 5, =&

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.

EESADOMICENT, ZoBANCEEL TBAI
WETHMBEREAE LSS, HRIIETHRESL
RDOBZENTED, ZOHH, WIRE TICEE
D> EHREDOELHORIEEZ L > TRET D
LT 5D,

Article 6 Miscellaneous Provisions (M i)

Miscellaneous provisions necessary for the management of the | 6% ZOMANZED Db ODIEH, EEHHE
Governing Board but not included in the Rules shall be decided by | =B L TLZAFIT, MRS ERHFERIH
the Chairperson in consultation with the Governing Board | » CTE®H %,

members.

Supplementary Provisions (Bt A1)

The Rules shall be enacted on 25 February 2014.

ZORANT, FRE 26 5 2 A 25 A O 179 5,
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1. ICHARM D=
1.1 B

2004 4= 9 H, UNESCO & IHP ([EF/KSCEHHE) BUF
ME =23V T EARIFFERT O 1 4% & L T ICHARM

BENLT DO BARBFN D ORRE % AT DIREI R
Rz,

2005 4F 10 A 2135 33 [l UNESCO #& 2BV T
RHaRARTDHEN 191 OMBEEIZ XL > TR EH,
2006 4= 3 1 3 HIZIZ A ABEUF & UNESCO, +ARHIZE
pir& UNESCO [HoZnEind
WhiE SCEDE STz, 3 B
» 3 A 6 HiZiZ. ICHARM Z1F
AR ST, . . i _

#%377%  ICHARM (4%« 7275 [ _ A R
B2 FEMRAOICSEME L, 2011 4F 1 = S ===
HiZi%, ICHARM OiE@hZ %4
% UNESCO 75 Ol 23474
. EORHEZ T 72, 2R EZ T, 2018 45 7 I A AEF & UNESCO & off] T ICHARM #%
SLAZBET A ESEH &, ICHARM (X2 v CTEEERIC, UNESCO O%iELZ %= 7 3
—2 B —L LEEZMET A L&l oTz, ok, FE T, HEE F CREINLTWY
7= ICHARM Advisory Board (BiEZE8%) 12fti > T, ICHARM Governing Board GE§ BH
) DERE S, ICHARM OEH « FHIEHE 22 IO THEA - SRIEZTES 2 L & 7oz,

UNESCO ToE4£4 . (200643 H 3 H)

ICHARM %32 (2006 43 H 6 H)

1.2 ICHARM o 3 AALDiHE)
ICHARM (33% 2Lk, ICHARM BhEZES CTEAZIHV - [TCHARM Action Plan] {2
HBoT, K 1-1 LI et 2i5H Uiz Trse] &%) . 2@ EEOITBE O
ﬁﬁﬂﬁ%é%ﬁé ToHE] iEEy) . [ICHARM @ 7 L ¥ o 2 ZfEH I R i TRIET 5 [
Wy NU—2 ) iGEY ) O 3ARFEAEE L, IEENA FEME L T X7,



Research
UNESCO,WMO, Da‘/

ISDR,IAHS,IAHR,

* \

ICSU,UNESCO-THE IWHR,IRTCES  KICTK-Water
£ BWDB
RCUWM IC MLIT, MEXT,MOF/ :
@ “eemcern NILIM,UNU, ADF
 RID,UNESCAP ® Fics .
- TDMRC® P Apg, FesEc : _;
HTC,DID .ﬂlws Solo

o ‘, L — I h e ._l

Investigated
5 2 2

Information Seace
Networking T

1-1 ICHARM O 3 AFEDIEH)

1.3 A&k

ICHARM TR N LA, UNESCON T2 —2F &2 —L LT, UNESCOMSHHBELZ T2 h
5 B UNESCO2 B3N U, EARAFZERT O —#fk & L CiEEI L C& 72, BIfETIX. AR O
4O D FEH/RFARRD— D L 7p 5TV BD,

ICHARM I3, sXSLLARE, THBYOVREALIZ > THRE AL TE TV D, BIfE, 4]
LHBT D L ZDBITN 3 5L o TEY . ZHITEARNIERT OMMOWIZE 2 L—7 L ik LT
& BIEKITZ .,



1-2 ICHARM FkE B OHER

1.4 FHE

ICHARM O FHIL, EARMEFTNO DO TR EZNLUINDO TENOHE-TEY . TNHOHER%E
1-3,4 127, TARFEFIAEE LToFRIZ, TMBYEEI WA EIIICSH 5 T,
ICHARM (2B L CTi%.2006 4 3 A OFXNLLARE , TARBFSEAT 2> b O T RITEME R CTdh 5 (K 1-3),
TR EARBFSERTIC 5 %5 ICHARM O FREEIS I IMEMICH 5 (K 1-4),

1-3 ICHARM TEOH: 1-4 ICHARM/PWRI O FH LR OHER



1.5 ICHARM BhiSZE4 & ICHARM Action Plan DR EE

% 3B ICHARM BhEZE% (200049 H 29 H)

ICHARM B 5 Z BRI EICESERE SN, 134 0EE m
niE S, ICHARM OEEDIFEEHIZOVWT L Ea—RRaEhd :
L& bic, ICHARM &> % —EMN#EH L7z [ICHARM Action .|| ——
Plan| (2% L THIENE 2 b, -

HIED Action Plan 1355 3 [0l ICHARM B EZ B &S CERINL-
HOTHY, “consolidation (Ffk) "OZFEEDOH L, Bom EICLD
BENIIM DT ORI SRR Stz T o “GRik “I%. 1TEhE A

(B2 D0 6 [FEE~OHEM (v 7 N 272012, ITHN
RORFELE@T HZ L TERIND,
ZO 58k “O7DIic, LT D 5 D0 BENGKIE I,

ICHARM Publication Ne.22

March 2011

1-5 ICHARM Action Plan

Bii[E]l ICHARM Action Plan(2010-2012) 237 % 5 2D B &

1. Improvement of education program on water-related disaster management.

2. System development to deliver flood forecasts based on globally available data for any

basin, at any time, and anywhere in the world.

3. Local customization of advanced technology in partnership with local practitioners.

Especially, establishment of partnership for local use of IFAS with local engineers by
integrating satellite information with ground observations.

4. Support of local disaster risk assessment and preparedness. Especially for functioning

as the Asia Pacific Knowledge Hub on Water and Disaster in collaboration with ADB,
JICA and other funding agencies.

5. Other collaborative engagement on the activities of IFI, WWEF, APWE,
UNSGAB-HLEP, IRDR etc.

10



LIZOWTIE, WHERNEZHEE (R LEOITEESE) O En o EICAGET 2 v —7
Jboe == AR OHBPFEBEARRT L%, ET 07T L0WELEDTE-, SHICHEFEETE
FrBE A EERETIIHS TERWVEERIE=—XITHIGT 2729, 2010 FIC iR A
BRGE L. 2013 IS 1 Wi THZHEH LT,

2122\ TliE, ICHARM 7 BAFE & D T & 7o G UK AET S 2 7 & (IFAS) D HE 72 HHREM
L. RRI 5L ORI D ERIENT, Bix R A 5 R ~0mHIc >0 T, 4% S bic
VAT LD EZED TW S MERH D,

AT OWTIE, BREM E &2 X572 TFAS & b L2 A > KRRV T - Y a)INciiT 2K T~
H %47 >7-0 . UNESCO 75 D KB E2Z 1T T8F A X 5873 L L LT Indus-TFAS o %
T AEBUMICEAT 27 8| BHEANRHIC KA UKE A B LT, SBIT, 2011 DS A - F
¥ AT T VINBAKE D~ A Z —F 5 ANERROBRIC S . JICA OEEEIC LY RRIEF A% L7
BB 21T, EROWAREOBEREIT 72, ZOM, 707 RTINS DHEEZ R T
N T TT v 2 QBB & ) L TR TERY AT DRE DT O FA T # 2 ER LTz,

4122V T, FFlZAsia Pacific Knowledge Hub®— 8 & LT, 7 27 BFERITI O OSHRIZ
L0 BEEBHTORE) A2 TEARAL PE LT, BYRYT « 22U TORK
Wess el FiE 2R3 - WH L, DR TBIFIZH L Ta 2 =7 4 IJEHTE HUKEHD
a2 Lz, £/, 2 a2=7 4 O HIETIEE LT, Flood Disaster Preparedness
IndicesZ# B L, AREES LWL CBIHER 21T -7,

5.AZ W TR, 2011 41T 5 5 MIHOKEHLERR S (ICFM5) = T L. EEtE=IZBIT 5 TF
KOEFAL] ~DOEEREITO & & HIT, EARLEMH TOKMEBIEEI G L T572DICA T v
Rn T OREMERE & HE A S L BIREERT & O BB DO HIFH 2 R IT T,

UL EoTEEORE R, TE 2B EMNATERE NG ZE B2 ) 206 BARBFERTIC BT 2 ICHARM
b E T A ERIEENCR L CiX, (SS 7206 C @ b BepEd) S FHfiz 1, ICHARM DO#f5E 8
IZxt L CEEOE MR E I TV,

WELRETIE., FHFEND 3 AEOIEEN T L1z, 2010 4 10 A2 5 2014 4 3 A £ Tl2fTHo7-

IEENCOWTHERR T D, 728, ALA— ML, VAR— FDRAEFIND 2014 4 2 AN D 2014 4
SHIZTETAIEEB A2 S 2 o200l LIz 5,
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2. B —SelnEdi—

2.1

ICHARM TOHEIEBEIOFEAS $H & LTk, #FUTI T 2K KEFEREBNZ BT 720, FrlZ
B EETOKKEY R <R A NEARRICT D720 E L 7 D098 2 B R IC 30 L T &
Too BXNLHANT, WAKICE DY R Z4ET DR1B & LT, BERCMHBSGOMINZEE T 505t
B ESAICER LT, ITEE, BOKICE DHEY A7 2T 5 & & IS R xhis R o
NEFE BRI EICE DY A v R Y A MIET AR BRI Z LR L TE T,

PUFCiE, ICHARM M L C& 7= ERMFSEEENIC DWW Tk~ 5,

2.2 ALK 2T & (Integrated Flood Analysis System: IFAS)DBE ¥ - ¥ &

iti - - Displ f
Input & editing of it Runoff calculation splay o Auto-IFAS
rainfall data ode analysis results
4 Application of a distributed Displ £ Fiyel h Automatic data input &
satelite ralnfellgraund:ralorall ‘ Cﬁﬁsj‘:&gﬁj&;ﬁgﬁ:ﬂ £y ‘ parameter model # Iva'r?:b?:;etz ,’S?;;gf‘;f ‘calcu\ationmutomatic alerting &
results on topographic maps mailing

3-layer model Gross section

Hydrograph
= 1

madel parameters
Basin boundary, flow network,
T pseudo river channels —o )
LT e
AL
o,
S

1k

§

'V Observatiuﬁi
-

—

LA0RLN]

2-layer model

%] 2-1 IFAS |12 kX A EHE 7N

IFAS (Integrated Flood Analysis System) (%, 1 % —x > b %l UME CAFAHET, 13T
SR A T N— L TV D HTE BRI 7 — 2 2 T, RIS e 7 LM TE 5 v
AT LTHD,

IFAS 7213 T, T—ZDOAF, BT /NVOMKEEL, BRI HAT, §RFR R & WA I L2
I OIEHEAEITO ZEMA[EETH D, £70. Auto-IFAS LIMESENEY 2 — L EHAEDE D
LT, WMENEDOX UV yn— RO ENEOFAIAL, WRHFHREOIAT, BHRoOFKMHREL A
FANAT O BEREZ AN L. B/ NROBERELR DB S U T N Z A A TOWKTERS X T LOWEL
722 L b HEETH D,

ZDVATETIE, AV F—Fy 8T 7 BAIZHIBRRH 5L TH, EMOICIEERZOT —
FeWELRBOBREREZTO 28Ik T, Xy FU—27 &Y a I RERAMZ T
2, BEZRPEH R L WOK PERAFREE 775 LRET> T 5D,

IFAS O FETIERT 7 A vid, UL FD ICHARM ¥4 FGLHEEITAFTE 5,

http://www.icharm.pwri.go.jp/research/ifas/

2008 4 12 H1Z IFAS W FZBHRLIRE, HEID TFAS ONN—Va 07 v T &FET, ¥4 hs
DT 77 A 2-2 1T LI, FEEI TEITHITETND,
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X2-2 IFASYA F~DO7 7 2AEHBR T 5 7

2.3 MEREHILEE 7 /v (Rainfall-Runoff-Inundation: RRI Model) ?BA%

PER DU T T ML HIZ BE > 7o ) IR F D BIR 2+ 2 2 L IZFERBE N T
Elelew, FlZIE 2010 FRF 2 X KRR 2011 AFEX A POKD K9, RTEIHET KRB R0
WIEAET D I D 72WAKITK LTI, 2O THIREEICHE N o7z, £70, HHROBWAKY 27 25F
L7720, KEBBOKZ THRIL72D 35720120k, REB QISR 2 EHICHEET 2 Z LK
UITHLR, EROUWKTRHETZ A TITNREZ FHT 52 & LTET, BROH)INTE
PRI 2 I HEE 2 Z LITREECThH o T,

ICHARM T i 2o MEL Mk 2 FE L& L THRWNRKBHILEET VL
(Rainfall-Runoff-Inundation: RRI Model) & 9 #i7z 2 Hfili€ 7 VORIV LA TE /-, &
DET VL, TR > T2 E 281G, BoKP 23R T3 2818, W& it 5K
DL RIZIRN D BRZ I — R TP T 2ET L Th D)

ZOETNAEHOCIR, PIIXREEBO THIE®REZ b & 12, fkx ik - [ER T, 5% L
DEINTUKY 27 BB L T DnZE TR 2 Z LRI . £72 TFAS L RERIC,
BIZL B, HHFIH, BEAKERREZIEHT 52 L1280 KRENITTH RO RBUK
W) TNEALTPRTEL LI D E-BbID,
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1D Diffusion

in River

Subsurface + Surface

Vertical Infiltration

2D Diffusion
on Land

¥ 2-3 RRI EF/LOERKX

2.4 XEHBRBERRT0I L (EFS0s/Ih -AETSTL) ~OER
241 ¥FTFa s T A (2007 FEFE - 2011 4EHE)

SCERRHEE 1 2007 4EIC 5 2MEDOIISE T 1 7T Ak LT I21 KR ES FRIEF 0 /7 A
EML S, Zo7u T ATE, BRI 2 L—F—2FERA L, [ELENICET 5 BUFR S
x)v (IPCC) @ 1% 5 WMl E (Assessment Report) | IZEBRT 5 = & B3 #IF S iz,

ICHARM IR EFNEM L-BRRETFROT a7 Fo 5 b, TREEBIHE S 23K
B L ORFEMETT IR A~DBK U X 7 28 L BB OFHE 2B L, LTFORREER,

1.

MRI-AGCM (K47 « [KEMAPTIC LV BAR S KE GCM) 72 EDORIEET MZBIT
% BB BZFHET 5 7= DO A 7 ARIESIE

FRENTIZZ Y v F YA XK O RWRRBBIGER TR, AKX Iab—varyofk
DOKRIZ X B2V T — %7 > b

BN X & WK STHIFE A 22 W NFEHRT — 2 & » R 2 AWz, AMED b KB O Fitikic
W FTRE 72 K SCE TV & L T @ Block-wise TOPMODEL (BTOP)

MRI-AGCM % FW=HBE « ITR¥E < FEORHEY 2 2 b— 3 VICESWTERS -
BTOP O X = L—¥ 3 2 K A7) |1 i &P R SR EN 27— 2y b
il A W= F 7= 728Kk Y 2 7§l 51

KUEEE T T Y FIES < BURE JONERORIR T TOBKIZ L 5 ¥ - FEROWEFM
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2.42 AlAET BT A (2012 FE- 2016 F-1E)

BH T ST DI B IMEDIIE T 1 7T AL LT, SCEEEE T 2012 EIC TREZES) Y
27 ERANAET 0 7T A D BT, ZOHBIE, WG KUEECOR AR L E UMD
BRa a4« RE - YWEREICLDY AT Z7HMET 57200 FREZRIH L, U AT EHSE
BT HEHNERET LD, Tuv=r MG LT 25 ES L5 2H D, ICHARM 1%
fEi T —~ D TR O RS #E 22 i Bl ) OG- T RKF BT 25 EEE Y X 7 1§
WORI ) OFT —~ e [7UTICBITHKKEEY 27 5l & @ IRIEROAIAE] ZHYE LT\ 5,

ICHARM 1%, RSO T2 5 [E L7 ERIBBRALOWEITITHE D | FRCT U7 IT 5, 25k
TUIKD D VNTVEKD Y 27 DEACDERTHZIT>TND, T, mEIICITESRIFER 7
WM O -0 O FEDBFICORNY | & HICRERS 5 W TORK D 5V IFEAD
PSS, 2B KEITH T DRI O T R BT b D LR D PETH D, CMIPS HEAR
DL T F L GCM IZESWRE TR A A EDERN S A T AHIES 2B HE
Mr<PILEEMENT DO 7= DI SN2 m ESwH2n s, O X5 RiHMEZREELE TH TFTETH
5o

2.5 AR DI iR H BRI X7 A &
ICHARM T3, Bl (B SomEEioRizmy,
72 ENBYRHINC . ADCP (B335 1 v 7 7 —Wiiiiah) 1o & 2 Mg mai |
BT, BT - B3R NTH ) 7278 5 B 2 R T X 2 K HE |
B OFE RN > AT AOBIFE & E R A~DOERD A Z D TN D, AL,
DREOAFINC RSN S B LW TS A TH 5 2 & ASBIHIE
BRIC L0 EIESH TG, £/, WK OIKEEBIC W\ T S BB %

MAGDOETHRT D FIEOFZE LT TE T, .ADCP v \“%:EHEIJ

2.6 WEP (Water and Energy Transfer &7 /L ®D %

WEP (Water and Energy Transfer &7 /Ui, Jt4 ITTEEEOKIEERET L & L TR I T,
VT4 O PASHMENIR CORBIR AR E RO LBV, WEP T LERRK Y D3
2 L—v g URERE (IBFRE L ORERR) 245 2 & T, JHBEDK « WEEERET VIZHE
R DI AT o TE T,

2.7 BKUVRIZTEAAV NOFR

(V27 T7vAA ) LT, A= ROSRR, M5t & L Cxf iR O Rl D —HE D5 E)
#159, ICHARM Tid@mE R /KK SCET AHANIC O, v—01 U X ADHFFHITEES W THIR
BOWER, i), RER R EZ B CRUE L CIRA L7 BT ZOiRIBOFHEIZS Tz Y
AT THAA L N EFEM L AEESREN R BROE L T O ROBRICEFA TE -, 51T,
INHDOMEEFRES S, RERNEEORIE, KEFEICEATL2 Y A7 HIEORIE, VA7 <=3
DA N FIEOERER IO A TE T,
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2.8 ICHARM Research & Development (R&D) & I F—

ICHARM R&D t X F—(%, ICHARM DOiE&EZ [\ b S, WFEA X v 7 ITHRAFT O 5 A 2 2 it
T L7020, NEMTHESN LS EIT—THD, 2010 4 10 A5 2014 4 3 A X0 T,
K 2-1IRT X HIZFEF 18 | BRfE L7,
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# 2-1 ICHARM R&D t ) —

—%

No. Date Lecturer Position Lecture Title
30 |12-Nov-10 |Prof. Shoji Fukuoka Professo.r, . Adaptation of River technology for climate change
Chuo University
A Prof. Hiroshi Associate Professor,
31 |25-Now10 SS0. FIOL HITOSA - i aster Prevention Research Application of bed deformation analysis on natural rivers
Takebayashi . . .
Institute, Kyoto University
Asso. Prof. Frank Associate Professor, ' -
32 |7-Feb-11 van der Meulen UNESCO-HE Climate change and adaptation in Europe
. . Professor, Integrated Earth Observations and Predictions toward Flood and
33 |13-Apr-11  |Prof. Toshio Koike L )
p ! ! University of Tokyo Water Use under the Climate Change
34 |21-Jun-11 |Dr. Rabindra Osti Isce;féﬁeseamher' Special lecture for ICHARM BEST PAPER AWARD
. Gajah Mada University THE TRUE COLLABORATIVE-BASED LAHAR FLOW
35 |21-Sep-11 |Prof. Djoko Legono ’
P ! 9 Yogyakarta, Indonesia MONITORING SYSTEM IN A CHAOTIC CONDITION
Special-appointed Associate, ) . . .
36 [17-Oct-11 |Asso. Prof. Pat Yeh [Institute of Insustrial Science, Estimation of E\apqratlon apd Terrestrial Water Storage Change
R over Global Large River Basins
The University of Tokyo
Professor GEOSS Water Cycle Integrator
37 |13-Dec-11 |Prof. Toshio Koike e An Innovative Tool Contributing to Integrated Human Security and
University of Tokyo
Green Growth
Prof. Takashi Professor,
38 |13-Dec-11 ) Department of Environmental |Ecological knowledge for natural disasters
Asaeda : . . .
Science, Saitama University
L Principal, X
39 |28-May-12 [Mr.Kenzo Hiroki ICHARM Water, Disasters, and Green Economy
1. Mr. Eisa 1. Deputy of Fechmcal and 1.Analytical Study of Drought Management: Remarks and Points
research affairs, . .
40 |11-Jun-12 |Bozorgzadeh h 2. Forensic Management of Water Resources for Generating
2. Dr. Saied Yousefi 2. Sr. Technical Expert, Hydropower in IWPCO
T IWPCO
Executive,
41 |11-Sep-12 | Mr. Imbe Masahiro Association for.Ra|r_1water Implementation of Well-balanced Hydrologlpal System for the
Storage and Infiltration Development along the Tsukuba Express Line
Technology
22 |26-Eeb-13 Prof.Andras Rector, How should a (flood) early warning system be developed in data
Szollosi-Nagy UNESCO-IHE poor nations?
. Researcher, Rainfall-Runoff-Inundation of Large Scale Flooding: From
43 |27-May-13 |Dr.Takahiro S ’
i T 1akaniro Sayama ICHARM Prediction to Process Understanding
President, ' .
44 112-Jun-13 |Mr. Takezumi Ban [Association for World Peace Earthquake Dlsa_ster and Poerty Prevention
— Work of Toyohiko Kagawa
Japan
Leadership Coach and ) . . -
Mr. Wouter T. . P Expectation for Japan for improvement in the water security in
45 |18-Oct-13 Lincklaen Arriens Advisor, Asia
UNESCO-IHE
46 |13-Dec-13 Mr. Hayato Project Formulation Advisor |Typhoon Yolanda:
Nakamura (DRM), JICA Philippine Office |Gap between Philippine DRRM and Mega Disaster
Hydroclimatologist/Senior
47 |16-3an-14  |Dr. Anthony Kiem Lecturer, Understanding and Adapting to Hydroclimatic Variability and

Faculty of Science and IT,
Uniwersity of Newcastle

Change in the Asia-Pacific Region
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3. WHE
3.1 i

BKD X 5 72 RIFFHOK B R BT RIGT 2 7212id, BISSHoOMEBEAORE M EE & i
kR & L CoRSEEN M EEX 5 Z & (BE71BA% : Capacity Development) SRR /K T
b5,

ZD7=%, ICHARM TIIFAMEUHETRSE 238 U, 18 A\ ORLERICAE /) & Bh Sk & LT s
FEXHRREAIM BICEBA L CTE 7, 2 NETNOHERIZIE, REHEADT-DIZE I F—7 L
ZPEL T+ —7 v 72TV, EONRERICIHA TWDMELERE L, FiicbHE=a—2
AR TE T, 6L ONMERENE, RFEFEER D HBREOBGRERZFFo, WJIEHL
AKEPRBAFIC BRI 2 EEOWIEBZ T L TIThbilTE 72, M 5 IRERICHHME Ol %
ARENZIRD D Z L2 WfFsh T D,

—HE /I A %E-

2010 4£ 10 A 72>6 2014 4 3 H £ Clzfroi7- ICHARM OHHEEENILL FO LBV TH D,
k. BHHE B OFEIER 1177,

# 31 WHEFa 5510 2 K

g A =2/ O Y 1) SINEEL 2
LS v Bisks7 v 75 A 12010.10-2013.9 | 1 GRIPS
(8 74E) 2011.10-2014.9 | 3 (& : 2)
2012.10-2015.9 | 2
2013.10-2016.9 3
A SIS 7 0 75 4 Tkge#E Y = | 2010.10-2011.9 | 12 JICA,
(1 %%F) SRR ha— R 2011.10-20129 | 19 GRIPS
2012.10-2013.9 | 12
2013.10-2014.9 12
BHINHE - | AFRZ BT DAk Y 2201256 | 6 UNESCO
U—27 a | 7EBDIZH ORI BT 20185 | 5 |
v 7 IFAS #{&H Uiz iokxtiige i | 2012.7-8, | 13 JICA
Gudm |k 201212 | T
L) 201378 | 16 | |
Yok P — KN~y 72EM L/ | 201,12 | 12 JICA,
95N e 2011.7-8 11 ADB
TUT M SEAE O | 2011.2-3 7 JICA
DINDHEENBFE  — KU E T
FRHT —

3.2 MR HKFEFar T A
20104-10H , ICHARM & BURMFFE RS Be K F(GRIPS) (X LR LU TR B Y7 v 7T A
ALH BTz, ZAUE. ERRIERT ORRNLLARE, #IO TOHRBR R A Th o Tc, K7 m 7T A
DOHEE, HREZHEHR T, S HIKKEY 27 E#H5 5 CERNAN DTSR 2 Y —
H—=2 T b o CAURLENTTEDLAMEERRTHZ L THD, K e /T LDANFEITL~3
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4T, BERRLVSVOMENE LRI TTE LN LERE DS, ICHARMTHEATKKEFY 2
7 BB OMBEIBITT DEMODH D AMERD TS, BIIEE TICIADBARANEERKT L,
6L PRFEFTH D,

F7-. EARFEANL. MEERO¥4A% [ICHARM V¥ —F73 2% b LLTEMAL, #%
HAICHARM TOEBH LR A E5- DO BEZBES 2RIt L TV 5,

33 ELWB HRERT ST 5 KRB A7 TEIAY ha—A)
2007 %£, ICHARM X GRIPS & JICA . o s,
L L, 1ERMOELRE (BSEES
nr/ 75 KEREVRIwRXV A b2
—R] ZBAR LT, A7 077003 &E 4
EOFTEE IR LT, kB 1 BT i :
SELVIVOMEEEINZRIET L W R O
DTHY, KTHRITIE KBS 0¥ - r La R §

B z2bhb, E¥HOL) 2T A :
FiC I LSRN LR Y . TR

% EE 75§ Bg % T 5 (/it* %ﬁ Oct. Dec. Feb. 5 Apr. Jun. Aug. Oct.
7’U:/\‘I& ]\‘:%‘?—6{% : : 2:,=0« Degree
. .| lectures 5 * Program
TRIXDOZERIZETHN Orienta ion| Exerdses o
Non-degree
W E)o i 7‘:'_\ ﬂsﬁiﬁ %ié C ::::E:I (Non-degree exercise)
THMEE THON D,
Individual Stuayilnceptlm ls, 3rd 4th  5th  Final
2010 fﬁ 10 H z)) B 20 14 (Master Thesis Report Presen Presen Presen Presen Presen
3 %<, ICHARM ﬂ:’!:l"f:ﬂ%’?’h .Gm .
133 4 o a— 2 % EfE FieldTrp| ©0® @ o O
L. 43 ANFEALEZRE L X 3-1 GERFHE OB

2o HHEONBRIIBFERBLENRTE
D, I—RRKRTHRDZEDT V7 — MERMOHTTH L. BEEEILNEE 5 FRITHLo LD
T B E Do T,

3.4 EHEHE -V—2vav”

BHHESLY — 7 ¥ 3 v 71, EiT Of) B H#EJICA)
L L, FORMBEOESRIC, ABEKE) X7 v R T X
v MCETAERCMROBH/BEENL LTERTLIHDOT
b5, HEAD=—XRHHIWHEL T H7-DHIZ, ICHARM
R EEICBT A AR K EORFOBELIEL T, =—2 .
NEREBEAY v 7ORFEEITILHIEDTETNS , BT H~ OB R 2

3.4.1 JICAWHE TNV — K~ v 7 Z2iEM Uiz ks S 5HE ] (2009 4EBE- 2011 4E )

13
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ZOBHE = — i, 2004 FEEND 2008 FEEICBAME L. |
JICA FFE AN — Kv v 71 % &0 RBHANEL |
L. AN — R~y 7L YK FERS AT L ETER L7 Hili
B & BHE D ERR 23 U T, Huskiz 351 A tkicxt4 28N %
ML L, OWTITHREORKEELZBRIEL L2 AFL
LTEBLEELDTH D,

BEOZEROT-OIC, AHHEDOARIX, KERFOF B
DN, BEEAHICE O A T 72Dic, B OEICIHTH
RO RV, Ehik ED5%EML TV O % HUIREH KEHE & OBMR THHEAICE X SEH Z
LEFE-BIIEZ, #ARCBEHAZONELENICR) Ko ICTRLE,

Town Watching J# %

3.42 JICAWHE 7 27 Hulk mfﬁzﬁ«wiﬁm_mmé*&ﬁﬁﬁ% (2010 )
ZOBEa—2k, REEOTEHEICHL, & =
BEEBC L W) ~OKBEFMTX 5N, B
IO EICHT 2 EISRE LR TE HREN Z (L
THZEHEELL, B T4MBBMLL,
WHEHDT v 7r— b bid, BICERETH- -
aLF Y e LT, T4% 5478 IFAS ¥ . PCM )
35 & Of Trend Analysis B &% T\, = ]
NHOBERIX, Z OFHELIE EM S h - S E
DOAHFEIZHIENSIN TS,

3.4.3 JICAWHE [TFAS Z{EH L7tk iSeEIm £ (Capacity Development for Flood Risk
Management with IFAS) | (2012 4EfE- 2014 4E ) B
- OFHES— A1k, WEEHEETO JICA FHE AT — '!J —
~ v 7 ERER L HkEs Gl (R H5bDTHY ., ThiE A
TOWHE LIZR2Y | JICA PNEEETEMT 2B M7 oY =
7 F e DOHBHNRZHKLETRL72HDIZ, LLTD 2 REER
LT3,
o &ik%E . JICA YrYx s FBEET BRI K -
ezt
o HWHEAIX, Y% JICA 7u Y= MIEET 3BT,
D0, KRBRE - W)IEHEE - (EREHECEEE R
FEO3IEENLBMEEL XS ICLEEZ L
THEADT r— FRBIZUTORENFICEATH- -
ZERGNoT,
& BARZBTHMIFRS AT LOHKE IFAS 3%
€ Project Cycle Management (PCM){#H &

14
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¢ IFASHE

¢ Town Watching /%

& ER)|BHRELZE

WHEAIL, AWHE TEAZH#MORR L. RERICGERLYV— 27 ay 72T LIV
JBAEREIZIRD 5 Z LIS TV 5,

344 HMU—7 v a vy IRXFRZTEITHREUAKY 27 EHEOIDORESIBAZRE] (2012 4
JEE - 2013 4EK)

IDU—7 ¥ ay7iE 2010 FICAFAZ U TRI K
KELZZLEZ, BABRF)H UNESCO ~DRFEMHIC L -
TR LIZ7a Vs b [XFRFZ BT 28Kk TFERK
UYEBRRE /) O HRAEEAY58{E (Strategic Strengthening of Flood
Warning and Management Capacity of Pakistan) | ®—B &
UTEM L7z, 20124 L 2013 4RI, SFRZ U bAE 11
4 DFHk - EERATEE 2R LT, i LT K AR 2%

BMEDEL DI, ZOTV—7 v a vy 7ONFIIKRER
KEZBNTEY, EFHELLWHDE 7L OFHMBEZTEEZ . FiZ. BAROWIEERL TOFER
EHaRIL, ¥ BRI K O 2Kk iIA X Z)NTHAEDERDLDND LDa X b oTz,

3.5 7xu—7 v IiEH

ICHARM (2 X 5 7+ v —7 v 7{EESL, REVHELLH |
bO7uVzl bl VHEET LI L ERBHTLDICE
HBLTWEHDTHD, FiZ, 7ru—7T v 7 I+ —i3hk
ERHE AR OO 2Rt 5 L L I O H
ERZTWARELZALACLTEBMER CHEREITOD
DTH5,

Short course “Early warning system

FEEHIZE Y, ICHARM 3£ 32 I2%iFA 7 4+0—7 for flood disaster mitigation™

v 72— LT,

36 AVEF—VVTS

ICHARM Tix, KZEEDA V¥ —2 vy TROMWN O
BEOMER 2 BB ICZ AN AARTLET 5582 E B
BN 2 S 23R T\ 5, 2010 4E 10 A5 2014 4E 3 B |
FTT, ft 4 4x=ziF AR,

Seminar on Sediment Hydraulics

and River Management
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#32 TJxu—7 v IEEER

PrfeE A

T xua—7 v IiEE

it

2010 £ 11 H 6-7 H

Short course “Early warning system for

flood disaster mitigation”

Hanoi, Viet Nam

2012 42 H 20-23 H

Follow-up discussion (on the occasion of
The Southeast Asia Flood Risk Reduction

Forum)

Bangkok, Thailand

201342 H 13-14 H

Seminar on Sediment Hydraulics and

River Management

Dhaka, Bangladesh
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4. BFBRAXY FU—7

4.1 3

ICHARM Tl&, T4 E Tlohkx RO R v MU — 7 {E# 21T > T, FFERR DO K K
BHERERE & s b 2 X > TV 5, PLFICERIFEBI 2R,

4.2 EBEEHKA =37 F 7 (International Flood Initiative: IFI)
EpEHt KA =<7 F 7 (International Flood Initiative: IFI) X UNESCO,
HRGHERE, EE R, EDEEFRRS S 722 & oo EEREE R 23 R o ok 48 B
HEHED T2 I 1T DR T 5, IFLIE, BF%E, fEWE > bV —2 | #F -
WHE, 2 X 2 =7 ¢ Ofb K OEAHKE B E O R4 T84 & LT Y [ ICHARM i,
Al IFT OFBRAZMY LT D,

4.3 %5 EKEHERS#E (5th International Conference on Flood Management: ICFM5)
2011 42 9 A 27~29 A, BAEUIIBWT, [5 5 [\
KEHERRZHE (ICFMb) | 2B L, 5 41 B E
nD 450 H U LEDBINER/IZ, AT —~& [k
K URTINGAHE~OE) &L, ok 27 #
Hi7p & 5 SyBF IR RS M T D, SERRICITER
MO RERE 272 ICFMb EE 0 H & iz,
(http://www.ifi-home.info/icfm-icharm/icfm5.html) ,
F 72 B K L72# 0T TAHS @ Red Book No.357

Journal of Flood Risk Management Special issues
(2012 4 12 H) 72 &5 N Journal of Disaster
Research 7(5) 245k S v7=,

4.4 TTUTKRKFEEFLyINT~OEE

ICHARM %, 2008 4F 6 H, 7 V7 KVHEKR 7 +—
T LD DT, TP T KVLEMIR DK D224 %
FHF D720, AIMEEO R 2 TN T RWFIERL
ROBMHEA 21T 5 [HKEY R 7 8 & oK E B
D+ Ly N7 (Knowledge Hub) (ZfEfm &7z,

FL vy UATOEBHO B L LT, ICHARM I3 Whltyva
2009 11 H22 67 U7 BFEERTT O MUl Bl i ) 7' = TR 7 7 7
Y7 bERRG L, (k) N Regional Water Knowledge Hub
Disaster Risk Reduction and Flood Management
5
9
il.:::lf-l:;:;":ﬂ :,uln Knowledge Netwarking for Water Security in the 215t Century
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4.5 BERZBE~DOER ‘?

BREBERIL, 7 U7 KRBT S BROANK - WIREZ ‘ ESCAPAVMO ‘

Typhoon Committee
AMET B 12O OFFE & BITO TR A el - T 572012, 1968 <\
FICEE T U7 REERELEEZE S (ESCAP) & ARG
(WMO) Db &I STV D BUNRHELRIETH 5,

ICHARM 76 OEBR E L TUIMNAZE EEHFE R KIS DR %=
BobHELbIo, FEO—2E LT, ala=7 OB KNZHES
HIEECTH DU KK EAE[FFEFE (Flood Disaster Preparedness
Indices: FDPI) o7y =7 F&ITABI L., 2012 25T LCLAR
—hEFE L,

4-1 TEstablishment of FDPI|
FuYxs hLR— bk (2012412 A)

4.6 EEKEEAEICET 5%MZEES (UNSGAB) ~DEM

EX N 4 z =Y = AN
A SR BT DR E A @ United Nations Secretary-Generals’
(The United Nations Secretary Advisory Board on Water & Sanitation (UNSGAB)

General's Advisory Board on Water
and Sanitation: UNSGAB)IL, 2004 4 3 H 24 FFOEH FE#E Kofi Annan K2 LV | K &1
AREICET 27 RS R &2, ATE A HEET 572 DI S LTz,

ICHARM Tld, BEAHE = EEAKP EFIEEE 2 UNSGAB OZF B & 7e v | [EL2EE &g L
WO OIECHE L 72, 2013 4 3 Hiid, EEHEERENFEET D [K & KFICHET 2800
A L~k v a ] % ICHARM & LTEZE L7z, Zaud, EES FE 2 RKFICHET o208
L LTI, MO TKRERFICHET 2L ERT 2L kol

REST T twmem— - —m—-—ﬁﬂd-mw r"

Tk &ESKEICET AERINA Lty g ] (201343 A)

4.7 MR L OWHSIHE

ICHARM (TERZUAE, & 4-1 12260 5 L 91T, 13 OPRFEEEEa & e e A k5O i L CTIg
AT o> T D,

EUT, BKDO BT B FTRASLCELH TOKMBOIEEXR E T H1DD 2#D & LT,
2013 FETIEA 7 > RO ¥ 7 OBIEEEE & - S E AR T D e &L BRI R 2
Tn5,
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= 41 WAOmEY A K

1 | Korea Korea Disaster Prevention Association(KDPA)

> lusa Bureau of Reclamation of the Department of the Interior of the United
T States of America

3 | Netherlands UNESCO-IHE Institute for Water Education(UNESCO-IHE)

4 |lIran Regional Centre on Urban Water Management(RCUWM-TEHRAN)
5 | Philippines Flood Control and Sabo Engineering Center (FCSEC)
6 | Japan Yamanashi University

International Research and Training Center on Erosion and Sedimentation

7 | CHINA
(IRTCES)
8 | Brazil HydroEx
9 | Indonesia Tsunami & Disaster Mitigation Research Center (TDMRC)
10 | Japan Kyoto University
11 | Lao PDR Mekong River Commission (MRC)
.y The Iran water and power resources development company(IWPC),
ran
Ministry of Energy, Tehran, |.R.IRAN
13 | Russia State Hydrological Institute (SHI)
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Message from Director

ICHARM has started the year 2014 with a refreshed enthusiasm under a renewed
agreement between UNESCO and the government of Japan signed last July. The new
agreement requires us to establish the Governing Board, which was the Advisory
Board in the previous agreeament. We expect that the Governing Board of top inter-
national executives will examine ICHARM's activity plan to ensure proactive imple-
mentation. We are making our best effort to prepare for the first board meeting,
scheduled on February 25.

Near the turn of the year, we had another devastating disaster, when storm surges by
Typhoon Haiyan (locally called Yolanda) hit Leyte Island of the Philippines on No-
vember 8. It was reportedly the strongest typhoon ever recorded among the landed.
Many houses and towns were completely swept out, and more than 6,000 people
were killed. It was only 7 years ago when Leyte
experienced a giant landslide, which occurred
after weeks of heavy rains and killed more than
ten thousand people. Meanwhile, in Japan, peo-
ple in Oshima Island were still at a loss after a
deadly debris flow, unable to make any plans yet 8
for recovery. Right after the tum of the year, we
also saw many pictures of floods in Southwest
England and Wales. Indeed, extreme hydro-met
phenomena have been increasing.

Under such drcumstances, the role of ICHARM is growing. One of the reasons is that
it assumes the responsibility of the most critical part of disaster prevention; that is,
as Chinese philosopher Sun Tzu says, “If you know the enemy and know yourself, you
need no fear even against a hundred battles” In disaster prevention, to know the
enemy is to know the characteristics of the hazards and their forecasts, and to know
yourself is to assess exposure and vulnerability of human activities, coping capacities
and institutional arrangements.

Wallingford, England
photo by John Rodda 2014.1.11

ICHARM, together with foreign students, is concentrating on acquisition and produc-
tion of such knowledge on hazards and society in combination with capacity develop-
ment programs, and apply the research results tolocal practices by helping practition-
ers of national and regional governments. Based on such substantive experiences,
ICHARM also takes part in interational efforts of policy and strategy making.

We hope ICHARM receives even further cooperation and support from the world to

continue activities under the renewed agreement.
2 31 January 2014

East Samar, Leyte Island
photo by Mamoru Miyamoto 2013.12.13
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IAHS Red Book
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Book
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12 4 8 4
Journal
— X

12 8 6 10
Paper
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Abstract or Conference
X or FDi

4 7 14 9
Articles or Others
T RAEFER . T ARATRAEHR 5 . 0 3
PWRI Technical Note/PWRI research report
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Number of Alumni of ICHARM training program (as of February, 2014)
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JICA training program "Flood Hazard Mapping"
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1. OPENING

The 1% ICHARM Governing Board Meeting was held on Tuesday 25 February 2014 at Room 310 Annex
Building 3" Floor, Ministry of Economy, Trade and Industry in Tokyo, Japan. Mr Kenzo Hiroki, Principal
of ICHARM formally introduced Dr. Uomoto, Director General of Public Works Research Institute (PWRI)
as the Chairperson of the Governing Board (GB). After self-introduction, the participants adopted the
proposed meeting agenda with no amendment. Following the adoption of the agenda, Ms. Jimenez-Cisneros
of UNESCO and Mr. Adachi of the Ministry of Land, Infrastructure, Transport and Tourism (MLIT) made
brief remarks. UNESCO expressed satisfaction on ICHARM activities, as one of the UNESCO category 2
centres that had delivered concrete results and would contribute to Phase VIII of the International
Hydrological Programme. MLIT, on behalf of the Japanese Government, expressed the strong intention to
share the technology and experience of overcoming natural hazards, and to take the initiative to support
disaster risk reduction in respective countries. MLIT expects ICHARM to continue to take the lead in water-
related hazard research and to utilize the results from such advanced research to enhance the disaster
reduction around the world. Meanwhile, MLIT, under the leadership of its minister, is expected to be
engaged in disaster management collaboration dialogue with disaster-prone countries through cooperation
among industry, government and academia so as to strengthen bilateral collaboration in disaster risk
management and to ensure that the technology and know-how of ICHARM will be fully leveraged. The list
of participants of GB including the members of GB, PWRI and ICHARM staff is provided in Annex I. The
agenda adopted at the meeting is given in Annex Il. The meeting materials are shown in Annex I11.

2. RULES oF PROCEDURE FOR ICHARM GOVERNING BOARD

Chairperson informed GB members that GB was expected to adopt its own Rules of Procedure prior to the
other matters in the agenda, subject to Article 6 of the agreement between the Government of Japan and
UNESCO signed on 23 July 2013. The draft Rules were explained by the secretariat. GB members were
informed that the draft shows simplified procedure of GB with its intent (Article 1), the composition (Article
2) including the chairpersonship of Dr. Uomoto, quorum and minutes (Article 3) including majority decision
making, the secretariat’s role (Article 4), amendment rule (Article 5), miscellaneous (Article 6) and
supplementary provision. Following explanation by the secretariat, GB members adopted the Rules of
Procedure with no amendment.

3. ICHARM ACTIVITY REPORT

ICHARM’s Director, Dr. Takeuchi explained the basic history and mission of ICHARM to GB members as
follows. Since its establishment in 2006 under the auspices of UNESCO, ICHARM has been hosted at PWRI,
a Japanese research institute which has more than 90 years of history in engineering research. Director
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explained that ICHARM aims to be the Global Centre of Excellence for water hazard and risk management,
developing and also assisting implementation of best practicable strategies for managing water-related
hazards, including flood, drought, landslide, debris flow and water contamination.

ICHARM pursues three pillars of activity (research, training and information networking) in parallel,
translating outcomes and experience into local practices together with eminent partners such as UNESCO,
the Japan International Cooperation Agency (JICA), Japan’s National Graduate Institute for Policy Studies
(GRIPS), Japan’s Ministry for Education, Culture, Sports, Science and Technology (MEXT), and the Asian
Development Bank (ADB). Director noted that transforming research and training into sound local practice
is one of ICHARM’s key challenges, a concept shared at ICHARM as “localism.” With regard to
ICHARM’s training and educational programs, Director informed GB members that ICHARM has
successfully graduated 72 Master’s students and one PhD student, and that 12 Master’s students and six PhD
students are currently pursuing their degrees at ICHARM. In addition, every year ICHARM awards many
certificates for short-term technical training and supports internships.

Director described ICHARM'’s development of the Integrated Flood Analysis System (IFAS), Rainfall-
Runoff-Inundation (RRI) model, Block-wise TOPMODEL (BTOP) and flood risk assessment methodologies
as major research achievements, applied to inform local practices in Nepal, Bangladesh, Indonesia,
Cambodia, Philippine, Thailand and Pakistan. With regard to information networking, ICHARM'’s activities
support mainstreaming of disaster risk reduction based on scientific knowledge, for instance through active
participation in the International Conference on Flood Management, International Flood Initiative, the
Global Risk Forum (GRF) of Davos, Integrated Research on Disaster Risk (IRDR), the UN Secretary-
General’s Advisory Board on Water and Sanitation (UNSGAB), High-Level Experts and Leaders Panel on
Water and Disaster and the UN Special Thematic Session on Water and Disaster. Finally, Director presented
quantitative diagrams outlining that the number of ICHARM staff and annual budget had been increasing,
while keeping constant access through website, and maintaining relationships with international partners.
The ICHARM activity report covered these activities from October 2010 to March 2014.

GB member asked ICHARM to describe the impact and sustainability of its training programs. In response,
the secretariat cited the scope of the training program (for example, that 72 Master course students had been
included in its alumni list only in seven and half years) and explained that the numbers of alumni are
increasing. With regard to sustainability of training, the secretariat explained ICHARM’s mechanisms for
maintaining relationships with individual students and their organizations. For instance, ICHARM maintains
contact and communication with graduates regarding their own research and initiatives even after they return
to their organizations. One specific mechanism cited was the follow-up seminar, organized annually by
ICHARM and hosted by organizations that employ ICHARM alumni. Such activities allow development of
ICHARM alumni networks, allowing individual graduates and their institutes to continue engagement
beyond a student’s tenure at ICHARM. GB member followed up with second question regarding how
training participants are targeted. The secretariat responded that the majority of ICHARM trainings target
government staff as participants. Additionally, design of some trainings, including those organized in
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partnership with UNESCO, specifically targeted government workers from particular agencies, for instance,
Pakistan Meteorological Department, as a project objective. After careful examination, GB members were
satisfied with the ICHARM activity report.

4, ICHARM PRGRAMMES

Director informed GB members that all ICHARM staff, including researchers, administrators and supporting
staffs had collaborated to develop ICHARM'’s long-term and mid-term programmes, as well as its mission
statement.

For the long-term programme, about a decade, ICHARM plans to engage in (i) innovative research, (ii)
effective capacity building, and (iii) the efficient information networking, based upon the mission statement
and emphasis on localism. For innovative research, the long-term programme includes observation and
monitoring of exposure and vulnerability, and proposing practical policy tools. For effective capacity
building, the emphasis would be put on training solution-oriented practitioners and developing local
networks among local experts and institutions. Regarding effective information networking, the ICHARM
broad knowledge and primary research findings would support comprehensive solutions on water-related
hazard and risk management at the global and local scale.

For mid-term program in these five years, the Director informed GB members that:

the innovative research would

(1) cover flood observation; not only the discharge, but also river-bed dynamics as well as developing
satellite-based observation of the topography and the inundation area.

(2) improve flood prediction and analysis tools, such as IFAS, RRI and BTOP models, to increase the lead
time of forecast while expanding to new dimensions such as drought, sediment-related disasters, tsunami
and storm surge and water contamination.

(3) seek the new methodologies to monitor exposure and vulnerability through indicators of global risk.

(4) develop policy tools for comprehensive risk management, like basin-wide or the integrated water
resources management.

the effective capacity building would

(5) continue the close collaboration with GRIPS and JICA, and also seamlessly integrate training courses
with ICHARM research activities.

(6) maintain communication among individual graduates and institutions supported by follow-up meetings
and programs.

and the networking of local experts and institutions would
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(7) accumulate reliable disaster records and experiences, working together with the other institutes, such as
the EM-DAT, reinsurance companies, and UNISDR.

(8) support the mainstreaming of disaster risk reduction policies, based upon ICHARM’s research outcomes
and our information collected and analyzed, to support SDGs (Sustainable Development Goals), post-
Hyogo Framework for Action and World Water Forum or Asia-Pacific Water Forum in the scope.

GB members reaffirmed ICHARM’s very active and notable roles mainly in the Asian region as in the past
since its establishment and emphasised the importance of exploring the possible activities in a new phase on:
e Collaboration with other UNESCO category 2 centre (C2C), such as in Mexico,

e Connection outside of Asia, for example, finding a counterpart in Africa,

¢ Drought, such as working with the Brazilian C2C, HidroEX,

e Water quality linked with floods not only in rural areas but also in urban areas, also for arid
and semi-arid areas,

e Expansion of water quality work beyond nutrient transport to focus on microbial
contamination during flooding, and

e Dissemination of information to policymakers in the format of policy briefings translated
into multiple languages; see examples from the World Bank and IHP.

The secretariat responded that ICHARM is eager to support and contribute to building networks among
C2Cs, and asked for coordination and direction from UNESCO towards this aim. ICHARM’s initial focus to
neighbours in the Asian region is due for expansion beyond the boundary of Asia, and ICHARM is ready to
work together with potential researchers and experts both in and outside Japan for water related hazard
beyond flooding such as drought (for instance, HidroEX) . While recognising the need to expand research
into water quality disasters, including microbial contamination, expertise constraints would necessitate more
partners, as ICHARM is primarily a hydrological/hydraulic research center. As for dissemination to
policymakers, the secretariat informed GB members about ICHARM’s information networking activities
through, for example, UNSGAB and High- Level Experts and Leaders Panel on Water and Disaster.
However, as ICHARM is primarily a scientific institution rather than political institution, the support of
partners within UN system for guidance on policy briefing is desirable.

The Government of Japan noted ICHARM'’s role on leveraging Japan’s extensive experience in disaster
management. GB stressed the necessity of showing more Japanese rich experience on natural disaster which
ICHARM’s ambition is expected to make use of in its research works. The initial step to show Japanese
experience described by GB member focused on the moment of decision making by a basin manager- when
available information has been assessed and a course of action must be decided under pressure and
uncertainty. Japan’s extensive experience in such local-level decision making is a resource which may be
disseminated. Further, GB member described development of risk indices for water quality as an area for
future work to which ICHARM may contribute, perhaps in collaboration with GEMstat or the UNEP’s
World Water Quality Assessment. GB member suggested that further networking through EM-DAT and
Munich Re insurance may be sought for database and archiving water disaster information as well as
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ongoing trial to accumulate data focused on the hydrological runoff and inundation data and heuristic
database collaborated with UNESCO, IHP and UNISDR. As Germany is also working on satellite issues,
perhaps there would be opportunity for collaboration. For instance, GB member offered to connect ICHARM
to German satellite agencies to improve our product offering.

While GB member recognized ICHARM’s position of the most active centre and growing budget step by
step, GB member suggested the possibility of making some clearer priorities and roadmaps of researches as
the basis for policy recommendations, depending on client and marketing perspective. GB member made the
following specific advices:

e As a research institute with goals to be practice-oriented, ICHARM must be on track to translate
research outcomes to policy directions; to achieve this directive should develop broad base of
expertise adept at linking science and research to policymaking.

e ICHARM will be able to deliver products in response to critical demands even when such products
are still in research phase, but the limitation of these products must be clarified.

e Other countries look to Japanese expertise and experience hoping to find technology which has been
tested in practice in Japan and honed over many years. For example, the RRI model developed in
Japan but tested outside of Japan.

e The skills in showing how to present the products effectively should be more sophisticated.

The proposed long-term and mid-term programmes were strongly endorsed and adopted by GB.

S. ICHARM WORK PLAN

Director informed GB members that the draft of ICHARM Work Plan would cover the activities for FY 2014
(2014.4-2015.3) and FY2015 (2015.4-2016.3) based on the long-term and mid-term programmes. The Work
Plan emphasized discharge observation by Acoustic Doppler Current Profiler, further development and
application of IFAS, not only to flood but in a low-flow and long-term runoff, SAR satellite images analysis,
WRF as a regional climate model, drought analysis by BTOP, sediment disaster, PEARL, which is a EU
research project led by the UNESCO-IHE, flood and drought risk analysis, and pre-event disaster
management as one of the practical policy tools. GB member recalled the necessity of prioritization,
schedules and roadmaps with visible benchmarking while recognizing a very ambitious Work Plan as a
Global Centre of Excellence. GB member also noted the celebration of the IHP 40 years which was related to
the activity in the Work Plan. Also related to the activity in the Work Plan, JICA noted the importance of the
3" Conference on Disaster Risk Reduction in Sendai in March 2015 as well as emphasizing the priority on
such opportunity with UNISDR to facilitate more investment on disaster risk reduction. JICA also raised its
own relationship with European countries like GIZ in variety of disaster aspects, like diseases. The proposed
Work Plan was adopted without any objections.
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6. ANY OTHER BUSINESS

The Chairperson noted with appreciation that GB members supported ICHARM activities as well as
providing a wide ranges of suggestions.

1. CLOSING OF THE MEETING

The meeting adjourned on Tuesday 25" February at noon.
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Rules of Procedure for ICHARM Governing Board (draft)

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 International Centre for Water
Hazard and Risk Management (category 2) under the auspices of UNESCO,
signed on 23 July 2013 (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 Chief Executive of the Incorporated
Administrative 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 two 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 25 February 2014.
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1. Outline

1.1 History

In September 2004, the IHP Intergovernmental
Council adopted the resolution to support the
proposal of the Japanese government to establish
ICHARM as a part of the Public Works Research
Institute (PWRI). In October 2005, at the 33rd
UNESCO General Conference in Paris, the

resolution to approve the proposal was adopted by

Signing ceremony on 34 March, 2006
191 member countries, which was followed by the

agreements between the
Japanese government and
UNESCO, and the Public
Works Research Institute
and UNESCO on 3 March
2006. Three days later,

ICHARM  was  officially
established on 6 March 2006.

After its establishment, ICHARM has implemented various activities actively. In January
2011, ICHARM received a high evaluation from UNESCO. Accordingly, in July 2013, the

agreement on the establishment of ICHARM was renewed between the Japanese government

Establishment of ICHARM on 6t March, 2006

and UNESCO. Under this agreement, ICHARM continues its activities as a category II center
under the auspices of UNESCO. The new agreement requires setting up the Governing Board,
instead of the Advisory Board in the previous agreement, which reviews and adopts mid- and

long-term plans for ICHARM.

1.2 ICHARM Three-pillar Activities

Since its official launch, ICHARM has been committed to the implementation of the Action
Plan advised by the Advisory Board, which was devised with the following three pillar
activities: research using advanced technology, training for local administrative officers in

developing countries, and information networking for worldwide publicity to promote the

presence of ICHARM.
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Figure 1-1 Three-pillar of ICHARM activities

1.3 Organization
Although ICHARM is under the auspices of UNESCO as a category II center, it has been part

of the Public Works Research Institute (PWRI) as an independent institute from UNESCO.

Today, it is recognized as one of the four main institutes of PWRI.

ICHARM has tripled the number of research and office staff as it has expanded its activity,

becoming larger than any other research group of PWRI.
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Figure 1-2 Trend of Number of ICHARM staff

1.4 Resources

The annual budget of ICHARM is funded by PWRI and other external sources. Figures 1-3
and 1-4 show changes in the ratio of the founding sources between 2006 and 2013. Although
the total budget of PWRI is on a decreasing trend due to the current administrative and fiscal
reform, the budget of ICHARM provided by PWRI has been on an increasing trend since its
establishment in March 2006 (Fig. 1-3). Accordingly, the share of ICHARM in PWRI’s budget

has been on an upward trend (Fig. 1-4).

Figure 1-3 Trend of ICHARM Budget Figure 1-4 Trend of Budget Ratio
(ICHARM/PWRI)

10
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1.5 ICHARM Advisory Board and Achievement of ICHARM Action Plan

The ICHARM Advisory Board was established based on the
agreement in 2006, and 13 board members were elected. They
provided advice on the ICHARM Action Plan submitted by the
ICHARM Director, and reviewed the reports on the activities of

the centre.
The current Action Plan 2010-2012, which was discussed in

the 3rd Advisory Board, proposed its strategy to increase its

capacity by quality improvement, namely, “consolidation”. This

consolidation sought to consolidate its activities by enriching

contents in order to shift its work plan from example

demonstration to substantive application.

The following concrete goals set this consolidation in detail: . i
Figure 1-5

ICHARM Action Plan

Five goals presented in the last ICHARM Action Plan (2010-2012)

1. Improvement of education programs on water-related disaster management.

2. System development to deliver flood forecasts based on globally available data for any

basin, at any time, and anywhere in the world.

3. Local customization of advanced technology in partnership with local practitioners.

Especially, establishment of partnership for local use of IFAS with local engineers by
integrating satellite information with ground observations.

4. Support of local disaster risk assessment and preparedness. Especially for functioning

as the Asia Pacific Knowledge Hub on Water and Disaster in collaboration with ADB,
JICA and other funding agencies.

5. Other collaborative engagement on the activities of IFI, WWEF, APWE,
UNSGAB-HLEP, IRDR etc.

11
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Goal 1: Educational and training programs have been improved annually to put more
emphasis on local needs and localism by linking those programs more closely to issues that
training participants face as an administrative officer in a developing country. In addition, in
response to a higher level of research needs that cannot be met by a master’s-level program, a
doctoral program was launched in 2010 and graduated the first student in 2013.

Goal 2: ICHARM has been working on upgrading of IFAS and the RRI model. To increase
their applicability to all types of river basins worldwide, further research and development of
the systems are necessary.

Goal 3: In Indonesia, ICHARM applied an upgraded IFAS to improve flood forecasting in
the Solo River basin. In Pakistan, it assisted local engineers in flood control by implementing
Indus-IFAS in collaboration with the Meteorological Agency of Pakistan and other local
agencies with support from UNESCO. In Thailand, in response to a request from JICA, it
provided technical assistance in development of a master disaster management plan after the
2011 Chao Phraya flood, and reproduced the actual flood by means of the RRI model. In
Bangladesh, with the support of the Asian Development Bank, ICHARM participated in the
joint effort with the government of Bangladesh in development of a basic policy for a flood
forecasting and warning system.

Goal 4: ICHARM assisted Cambodia in disaster risk assessment with the support of the
Asian Development Bank. Particularly, as a member of the Asia Pacific Knowledge Hub, it
provided the government of Cambodia with technological assistance for community-based
flood control by developing a flood vulnerability assessment method applicable to the Mekong
River flood plain. It also developed the Flood Disaster Preparedness Indices to assess disaster
preparedness at the community level and applied them to local communities in cooperation
with the Typhoon Committee.

Goal 5: ICHARM has been making efforts in enhancing worldwide collaboration with more
organizations. It hosted ICFM5 in 2011 and has been active in addressing the mainstreaming
of disaster risk reduction in the international community. It has also concluded an agreement
with institutes in Iran and Russia to cover a wider range of water issues such as those in cold
regions and droughts.

In recognition of these achievements, the MLIT Evaluation Committee for Incorporated
Administrative Agencies graded ICHARM as an S on a five-grade evaluation from SS to C for
its excellent international contribution. ICHARM researchers have been awarded for their

outstanding accomplishments as well.

The following sections outline the projects of ICHARM between October 2010 and March
2014 in each of the three pillar activity areas, i.e., research, training and information
networking. It is noted that this report includes the projects scheduled as and when it has

been published in February 2014.

12
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2. Research —Advanced Technology-

2.1 Overview

The basic policy for ICHARM’s research activities is to reduce damage induced by
water-related disasters around the world. More specifically, it has prioritized research needed
to implement water-related risk management in developing countries. When the center was
first established, the focus was more on research to understand rainfall and runoff
characteristics, which is essential to assess flood risk. In recent years, however, it has been
expanding the research scope covering assessment of flood damage risk and risk management
including development and implementation of effective countermeasures.

The following describes main research achievements of ICHARM.

2.2 Development and dissemination of Integrated Flood Analysis System (IFAS)

Input & editing of Runoff calculation Bispiay OF Auto-IFAS

rainfall data ' _ analysis results _
satellite rainfall/ground rainfall - Creation of basin boundary & I Application of a distributed I Display of hydrographs, I Automatic data input &

flow network/Estimation of parameter model

madel parameters

calculation/Automatic alerting &
mailing

_variables, etc. /Display of

results on topographic maps
3-layer madel Erpss sechon

Basin boundary, flow network, |
pseudo river channels
5

|
o err—rm— 1{-*7 e Hydrograph

-y Ty =
- - ‘r'wm-'in ! - T Internal variables

i= /- Observatiof | —_ b

| 2-layer made

resuits

Figure 2-1 Calculation flow of IFAS

The Integrated Flood Analysis System (IFAS) is designed to help create a runoff analysis
model easily by using topographic and land-use data which cover almost the entire globe and
are available free of charge via the Internet.

With IFAS alone, users can conduct a series of tasks necessary for runoff analysis
including data acquisition, model creation, rainfall-runoff analysis and result display. With
an additional module named Auto-IFAS, the system is capable of executing automatic
functions such as downloading satellite rainfall information, loading ground rainfall
information, performing runoff calculation, issuing a warning, etc. With these automatic
functions, users can built a real-time flood forecasting and warning system though the
functions are minimal as a device for such a purpose.

IFAS with this additional module is very useful even in areas with limited Internet access.
It can perform calculation while collecting data regularly according to a predetermined time
schedule. In this way, the network and the computer can avoid being overloaded with
information processing, which thus enables fast runoff calculation and quick flood forecasting
and warning.

The IFAS execute file is downloadable free of charge on the ICHARM website at

6
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http://www.icharm.pwri.go.jp/Research/ifas/)
Since the official launch in December 2008, the traffic to this download site has been

increasing every year as IFAS has gone through several upgrades.

Figure 2-2 Changes in the number of access to the IFAS website

ICHARM has been conducted not only its development, but also its desemmination
throughout the world on several occasions. In the duration of this report (October 2010-
March 2014) ICHARM trained IFAS to about 560 participant out of total number of about
800.

TFAS trainng class in M.Sc. program TFAS trainng class in Philippines

2.3 Development of RRI model
Conventional flood prediction models, which mainly focus on rainfall-runoff processes in

mountainous areas, have difficulties in simulating floods on low-lying areas with large-scale

7
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inundations, such as the 2010 Pakistan and 2011 Thailand floods. In addition, although it is
important to quickly simulate a large-scale behavior of floodwaters in global-scale flood risk
assessment and large-scale flood prediction, conventional models are not capable of quickly
estimating river discharge and flooding from rainfall information. They can only predict river
discharge.

To overcome this disadvantage, ICHARM has been developing a new numerical model
called the Rainfall-Runoff-Inundation (RRI) model. The model simulates various hydrologic
processes including rainfall-runoff, stream-flow propagation, and inundation over floodplains
in an integrated manner.

By using the RRI model, we can assess future flood risks for different regions under
different climate conditions including climate change. The model may also be applied to
large-scale flood prediction on a near real-time basis by using satellite-based topography,

land-use and rainfall information in a similar manner to the IFAS procedure.

1D Diffusion
in River

Subsurface + Surface

Vertical Infiltration

2D Diffusion
on Land

Figure 2-3 Schematic diagram of RRI Model

2.4 Contribution to MEXT research program (KAKUSHIN, SOSEI)
2.4.1 KAKUSHIN Program (FY2007 - 2011)
The Ministry of Education, Culture, Sports, Science, and Technology (MEXT) launched a

five-year (FY2007 - 2011) initiative called the Innovative Program of Climate Change
8
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Projection for the 21st Century (KAKUSHIN Program) in 2007. The program used the Earth
Simulator (ES) to address emerging research challenges and was expected to contribute to the
Fifth Assessment Report (AR5) to be published by the Intergovernmental Panel on Climate
Change (IPCC).

ICHARM was a member institute of one of the three major projects, entitled the Extreme
Event Projection, led by the Meteorological Research Institute (MRI). ICHARM’s subject was
the “assessment of the impact of climate change on flood disaster risk and its reduction
measures over the globe and specific vulnerable areas.”

ICAHRM developed the following products in the program.

1. Statistical bias correction method of daily precipitation simulated in climate models, such
as MRI-AGCM (atmospheric GCM developed by MRI of JMA).

2. Scale-free hydrographical river basin dataset for hydrological simulation over small to
large scale basins, which will be eventually made applicable over the entire globe with little
scale effect regardless of grid-size selection.

3. Block-wise TOPMODEL (BTOP) as a hydrological model applicable to small to large
basins on the globe using the scale-free hydrographical river basin dataset.

4. New flood risk evaluation method using geological and socio-economic datasets and
knowledge in combination with extreme river discharge from BTOP simulation conducted
based on present, near-future, and future climate simulation using MRI-AGCM.

5. The assessment of flood-induced agricultural and property damage under the present

conditions and also under the future conditions based on climate change scenarios

2.4.2 SOUSEI program (FY2012 — 2016)

MEXT has launched the Program for Risk Information on Climate Change (SOUSEI
program), which carries on the work of KAKUSHIN program. This project began in FY2012
and will continue for five years. The aim of this program is to generate information to
evaluate the probability of the occurrence of the extreme climate changes and the risk of
various scenarios, disasters, damage, etc., and to play a role in risk management.

The project’s specific research is divided into five themes. ICHARM is a member institute
of Theme D: Precise impact assessments on climate change. ICHARM’s subject is the
“Development of risk assessment and adaptation strategies for water-related disaster in
Asia.”

ICHARM is working on the quantitative projection of how flood and drought risks may
change around the world, mainly in Asia, as global warming progresses in consideration with
projection uncertainties. This will eventually lead to the development of a methodology for
socio-economic impact assessment, which will include methods for the global- and basin-scale
assessment of flood and drought hazards as well as for the assessment of social vulnerability

to those hazards. Coupled with multiple scenarios of the fifth-generation CMIP and

9
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GCM-based climate projections, the methods will make such assessments viable by improving
previously-developed technologies for bias correction, global flood runoff analysis and

inundation hazard analysis.

2.5 River discharge measurement

ICHARM is developing and disseminating a next-generation
discharge measurement system that ensures highly reliable
measurements while requiring less labor and cost. The system
under development is unique in that automated measurement
using fixed current meters such as non-contact current meters
(radio current meters) is combined with an acoustic Doppler
current profiler (ADCP) for accuracy control. Through
observational experiments, the system has been proven applicable

even to severe flow regimes, typically seen in Japanese steep rivers.

We are further exploring methods to observe river bed

ADCP experience

fluctuations by use of this advanced automated system.

2.6 Development of Water and Energy Transfer Processes (WEP) model

The Water and Energy Transfer Processes (WEP) model was originally developed as a
basin-scale water cycle model. Responding to the recent need for the management of nutrient
load and runoff in closed water bodies, ICHARM has been further improving the WEP model
into a basin-scale water/material cycle model by adding the function of simulating the

behavior of nitrogen and phosphorus in both dissolved and particulate forms.

2.7 Flood Risk Assessment

Risk assessment is generally conducted through a series of analyses on possible hazards,
vulnerability to and countermeasures for the hazards. ICHARM carries out risk assessment,
based on one of the most important institute principles: localism. We started the process with
thorough local investigation in each target basin to understand its physical, social and
economic conditions, while also using advanced hydrological and hydraulic modeling
technology. We then assess the impact of socioeconomic risk on a basin and propose effective

countermeasures to cope with such risk.
2.8 ICHARM Research & Development (R&D) Seminars
The ICHARM R&D Seminar is a series of seminars irregularly held to improve

ICHARM'’s activities and update the expertise of its research staff. As many as 18 R&D
seminars were organized from October 2010 to March 2014 as tabulated in the Table 2-1.

10
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Table 2-1 List of ICHARM R&D Seminar

No. Date Lecturer Position Lecture Title
30 |12-Nov-10 |Prof. Shoji Fukuoka Professo.r, . Adaptation of River technology for climate change
Chuo University
A Prof. Hiroshi Associate Professor,
31 |25-Now-10 $S0. Frol ) 0s Disaster Prevention Research|Application of bed deformation analysis on natural rivers
Takebayashi . N
Institute, Kyoto University
Asso. Prof. Frank  |Associate Professor, . Lo
32 |7-Feb-11 van der Meulen UNESCO-IHE Climate change and adaptation in Europe
33 |13-Apr-11  |Prof. Toshio Koike Prc?fess'or, Integrated Earth Obseryanons and Predictions toward Flood and
University of Tokyo Water Use under the Climate Change
34 |21-Jun-11 |Dr. Rabindra Osti i:egféseseamher' Special lecture for ICHARM BEST PAPER AWARD
] Gajah Mada University THE TRUE COLLABORATIVE-BASED LAHAR FLOW
35 [21-Sep-11 |Prof. Djoko Legono o
P ) 9 Yogyakarta, Indonesia MONITORING SYSTEM IN A CHAOTIC CONDITION
Special-appointed Associate, N . .
36 [17-Oct-11 |Asso. Prof. Pat Yeh |Institute of Insustrial Science, Estimation of E\rapqratlon ahd Terestrial Water Storage Change
S over Global Large River Basins
The University of Tokyo
Professor GEOSS Water Cycle Integrator
37 (13-Dec-11 |Prof. Toshio Koike Y An Innovative Tool Contributing to Integrated Human Security and
University of Tokyo
Green Growth
Prof. Takashi Professor,
38 |13-Dec-11 ’ Department of Environmental |Ecological knowledge for natural disasters
Asaeda ; . S
Science, Saitama University
Lo Principal, .
39 |28-May-12 |Mr.Kenzo Hiroki ICHARM Water, Disasters, and Green Economy
1. Mr. Eisa rl De;r)u:]y ?ff it:achnlcal and 1.Analytical Study of Drought Management: Remarks and Points
40 |11-Jun-12 |Bozorgzadeh esearch afiars, 2. Forensic Management of Water Resources for Generating
2. Dr. Saied Yousefi 2. Sr. Technical Expett, Hydropower in IWPCO
o IWPCO vdrop
Executive,
41 |11-Sep-12 |Mr. Imbe Masahiro Association for Ra|r'1water Implementation of Well-balanced Hydrologlt.:al System for the
Storage and Infiltration Development along the Tsukuba Express Line
Technology
22 |26-Feb-13 Prof. Andras Rector, How should a (flood) early warning system be dewveloped in data
Szollosi-Nagy UNESCO-IHE poor nations?
. Researcher, Rainfall-Runoff-Inundation of Large Scale Flooding: From
43 |27-May-13 |Dr.Takahiro Sayama ! s .
4 4 ICHARM Prediction to Process Understanding
President, ’ .
44 112-Jun-13  |Mr. Takezumi Ban |Association for World Peace Barthquake Dlsa_ster and Powerty Prevention
— Work of Toyohiko Kagawa
Japan
Leadership Coach and . . ) Lo
Mr. Wouter T. ) P Expectation for Japan for improvement in the water security in
45 |18-0ct-13 Lincklaen Arriens Aduisor, Asia
' ! UNESCO-HE '
46 |13-Dec-13 Mr. Hayato Project Formulation Advisor |Typhoon Yolanda:
Nakamura (DRM), JICA Philippine Office |Gap between Philippine DRRM and Mega Disaster
Hydroclimatologist/Senior
47 |16-3an-14  |Dr. Anthony Kiem Lecturer, Understanding and Adapting to Hydroclimatic Variability and

Faculty of Science and IT,
University of Newcastle

Change in the Asia-Pacific Region
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3. Training -Capacity Development-

3.1 Overview

To cope with major water-related disasters like floods, it is important to empower not only
individuals but also organizations involved in disaster management because there is a limit to
what each individual can do.

Well aware of this, ICHARM provided many kinds of training programs that help
improve both individual problem-solving capacity and organizational coping capacity in
disaster management. After the courses, ICHARM has held follow-up activities such as
seminars for ex-trainees, grasped their facing issues, and established new training courses.
Most of these programs were intended for practitioners (i.e. for those with a certain level of
field experience after college education) involved in river management and water resource

development in developing countries. They are expected to disseminate the results of the

training in their home countries.

In the duration from October 2010 to March 2014, ICHARM offered the following training

program as shown in the table 3-1. The detailed number of the alumni is shown in the

ANNEX 1.
Table 3-1 List of conducted training programs
Category Course title Duration Num. of Collaboration
Participant
Ph.D. Program Disaster Management 12010.10-2013.9 1 GRIPS
(3 years) 2011.10-20149 |3 (2 were
dropped out)
20121020159 | 2
2013.10-2016.9 3
M.Sc. Program Water-related  Disaster | 2010.10-2011.9 | 12 JICA,
(1 year) Management Policy | 2011.10-2012.9 19 GRIPS
Program 20121020189 |12
2013.10-2014.9 12
Short Training | Capacity Development for | 2012.5 6 UNESCO
Course/Workshop | Integrated Flood Risk | 50155 7777 S
(several weeks) | Managementin Pakistan | | |
Capacity Development for | 2012.7-8, [ 13 JICA
Flood Risk Management | 2012.12 7
with IFAS 201378 | 16
Local Emergency | 2011,1-2 | 12 JICA,
Operation Plan  with | 2011.7-8 11 ADB
Flood HazardMap [ |l
Capacity development for | 2011.2-3 7 JICA
Adaptation to Climate
Change in Asia
12
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3.2 Ph.D. Program

In October 2010, ICHARM and GRIPS jointly launched the Ph.D. program. This was the first
and challenging attempt since PWRI establishment. The broad aim of the program is to
nurture professionals who can train researchers and take leadership in planning and
implementation of national and international strategies and policies in the field of
water-related risk management.

This program is planning to accept one to three students per year. The program examines
and selects candidates who have motivation and capabilities for doctoral level work, and are
willing to take the lead for implementing water-related risk management learned at ICHARM
after completion of this program. Until now, one Japanese student has graduated, and six
students are in the program.

ICHARM/PWRI employed some Ph.D. students for ICHARM Research Assistant positions.
This provides an excellent opportunity for them to learn and experience the practical work of

ICHARM while they carry out their own research.

3.3 M.Sc. Program

In 2007, ICHARM launched a one-year master’s course “Water-related Disaster Management

L

Course of Disaster Management St P R, S
Policy Program” in collaboration with ;
GRIPS and JICA. This program was
designed to provide trainees from
developing countries with the
mastery of knowledge and technology &§
on flood-related disasters. A Master's
degree in disaster management is

granted after the completion of the Graduation ceremony at GRIPS (Sep. 2013)

program. The Oct. Dec. Feb. o Apr. Jun. Aug. Oct.
| | =
program consists of 5 Degree
) - Lectures g Program
lectures and practical Orientation Exercises o
Non-degree
. . ini (Non-degree exercise)
assignments in the pron
first semester, and ) dys ®
Individual Stu Inception 1st 3rd 4th  5th  Final
the completion of (Master Thesis Report Presen Presen Presen Presen Presen
Subfnission to supenvisor .
Master's theSIS Submyission to examiner
ionto GRIPS @)
concerning their flood FieldTrip| 00 ® ® o L

disaster  mitigation

Figure 3-1 Outline of the annual schedule
projects in the second. Field gy
surveys are included in each semester.

From October 2010 to March 2014, ICHARM implemented four batches of the
13
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program and 43 students in total have conferred a Master’s degree. Training programs
has been improved annually. Based on the results of the post-training evaluation by
students, the 2013-2014 course was the most satisfying of all conducted in the past five

years.

3.4 Short-term training/workshop program ,

Short-term training programs were mainly conducted |
jointly with JICA. Participants learnt knowledge and
technologies relevant to water-related disaster risk
management for a period of several weeks. ICHARM has
made efforts to recognize the latest water-related problems
in developing countries and improve course contents and

teaching staff to meet the needs of trainees.

3.4.1 JICA training program "Local Emergency Operation
Plan with Flood Hazard Map" (JFY2009- JFY 2011)

The ultimate goal of the program was to increase local flood
resilience through the development of local emergency

operation plans combined with flood hazard maps and flood

forecasting and warning systems and thereby reduce flood ) ]

. . . . Town watching exercise
damage in the project-target countries. To achieve the goal,
the contents were arranged to give the trainees many opportunities to think about what was
lacking in their countries to provide emergency information that promotes timely evacuation

and also about what they could do to fill such gaps in local emergency operation plans.

3.4.2 JICA training program "Capacity
Development for Adaptation to Climate Change"
(JFY2010)

The purpose of the program was to strengthen
the abilities of government officials in
developing countries to evaluate the impacts of 3

climate change on rivers and to design

adaptation strategies to them.
Seven trainees participated in the Closing ceremony

training; one each from Bangladesh, Thailand,

the Philippines, Viet Nam and three from Indonesia.

In the post-training evaluation, five out of the seven trainees listed training on IFAS,

14
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PCM and Trend Analysis as the most useful of all subjects. Evaluation results like this have

been reflected in other short-term training opportunities conducted after this.

3.4.3 JICA training program "Capacity Development for Flood Risk Management with IFAS"

(JFY2012- JFY 2014)
The program was designed to enhance individual
flood-coping capacities and eventually to contribute to flood
damage mitigation in their countries. To create as great
synergy as possible with JICA’s current and future local
flood projects, the following two conditions were considered:
® The target basins were those also selected for
JICA local projects.
® The target participants were selected from three
categories of responsible personnel
(meteorologists, river administrators, disaster
management officials for public evacuation) who
are currently working at organizations involved in
the JICA local projects.
Questionnaire by the participants found the following
activities particularly useful:
@ Lecture on a river information system in Japan,
Application practices of PCM,
Application practices of IFAS,
Application practices of Town Watching ,and

L K R R 2

Study trip to the Shinanogawa River basin

Project Cycle Management (PCM)

exercise

IFAS training

They are expected to share knowledge and experience they acquired in this training with

others at their respective organizations through lectures and workshops.

3.4.4 Short-term workshop “Capacity Development for
Integrated Flood Risk Management in Pakistan” (JFY 2012
and 2013)

The workshop was originally organized as part of a project,
“Strategic  Strengthening of Flood Warning and
Management Capacity of Pakistan,” which was launched in
response to the 2010 severe flood event in Pakistan. The

project was funded by the Japanese government through

Watarase retarding basin

UNESCO. In 2012 and 2013, ICHARM welcomed totally 11 participants of middle- to
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The participants praised the workshop for its excellent contents and organization. They

were particularly impressed with river management in Japan, including how steadily plans

are put into action. They also commented that retarding basins like the one they saw at

Watarase retarding basin should be effective for flood control in the Indus River basin.

3.5 Follow-up activity
Follow-up activities of ICHARM are intended to
encourage ex-trainees to promote their water-related risk
management projects. Especially, follow-up seminars
allow ex-trainees to update their knowledge about
advanced technologies in the field, to visualize issues
they may face in their daily work, and discuss them
among the participants.

For these reasons, ICHARM has conducted three

follow-up seminars as shown in the Table 3-2.

3.6 Internship

ICHARM has been actively accepting college students
for short-term internship and researchers from overseas
institutes, providing opportunities for them to deepen
their research interests intensively. A total of 14 students
and researchers used these opportunities between

October 2010 and March 2014.

Short course “Early warning system
for flood disaster mitigation”

Seminar on Sediment Hydraulics
and River Management

Table 3-2 List of conducted follow-up activities

Date Follow-up activity

Venue

flood disaster mitigation”

Now. 6-7, 2010 Short course “Early warning system for | Hanoi, Viet Nam

Forum)

Feb. 20-23, 2012 Follow-up discussion (on the occasion of The | Bangkok, Thailand
Southeast Asia Flood Risk Reduction

Management

Feb.13-14, 2013 Seminar on Sediment Hydraulics and River | Dhaka, Bangladesh
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4. Information networking

4.1 Outline

ICHARM promotes many types of information networks to disseminate research results and
strengthen partnership with relevant organizations. The following introduces main

networking activities.

4.2 International Flood Initiative (IFI)
IFI is a framework to promote collaboration in flood management among
international organizations such as UNESCO, WMO, UNU and UNISDR.

IFT focuses on research, information networking, education and training, INITIATIVE

INTERNATIONAL
1 3\

community empowerment, and technical assistance in various areas including integrated

flood management. ICHARM has been serving as its secretariat.

4.3 5th International Conference on Flood Management (ICFM5)
ICHARM organized ICFM5 in Tokyo on 27-29
September 2011. More than 450 people from 41
countries participated. Under its main theme, “Floods:
From Risk To Opportunity,” the participants had
productive discussions on five topic areas including
flood risk management. The conference finally adopted
the ICFM5 declaration crafted based on the discussion
results of each topic-area
(http://www.ifi-home.info/icfm-icharm/icfm5.htm]).

Selected papers presented at the conference have been
published in the Red Book No.357, Journal of Disaster
Research 7 (5), and a special issue of the Journal of

Flood Risk Management (December 2012) .

4.4 Asia-Pacific Knowledge hub

In June 2008, the Asia-Pacific Water Forum Special Session
(APWF) officially acknowledged ICHARM as a G - /
Knowledge Hub with particular focus on disaster risk L Efﬂfgﬁf,f .@V\ﬁfﬁ,ﬁ. ﬁ?ﬂme.\g%fgm’nb‘

ICHARM is expected to promote local application of | . \x)”..

Asia-Pa
Water Forur Kesowledge Nehvorking fur Water Security in the 213t Century

reduction and flood management. As a Knowledge Hub, &

high value-added know-how and research results in

order to realize water security in the Asia-Pacific region under the framework of the APWE.
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4.5 Typhoon committee

ESCAR/WMD
Typhoon Committee

The Typhoon Committee is an inter-governmental body
organized under the joint auspices of the Economic and Social
Commission for Asia and the Pacific (ESCAP) and the World
Meteorological Organization in 1968 in order to promote and
coordinate the planning and implementation of measures
required for minimizing the loss of life and material damage
caused by typhoons in Asia and the Pacific. Mr. Minoru Kamoto,
chief researcher of ICHARM, took a role of the chairperson of
the hydrology working group.

ICHARM implemented a project of the Flood Disaster
Preparedness Indices (FDPI), which can measure the capacity

of disaster preparedness by communities, and reported in 2012,

Figure 4-1 Report of the Project on
Establishment of FDPI (December 2012)

4.6 Contribution to UNSGAB @ United Nations Secretary-Generals’
The United Nations Secretary Advisory Board on Water & Sanitation (UNSGAB)

General's Advisory Board on

Water and Sanitation (UNSGAB) is an independent body established in March 2004 by

United Nations Secretary-General, Mr. Kofi Annan, to give him advice as well as to galvanize
action on water and sanitation issues.

Mr. Kenzo Hiroki, ICHARM principal and a member of the UNSGAB, has contributed to
the activities jointly with MLIT. As a part of the activities, on March 6, 2013, ICHARM
supported a special high-level session on water and disasters, convened by the UN
Secretary-General H.E. Mr. Ban Ki-moon. This event marked the first high-level UN thematic

event discussing issues at the nexus of water and disasters.

--\_.-"5_; [— N P T R s

“Special high-level session on water and disasters” (March, 2013)

4.7 Agreement with organizations
Since its establishment, ICHARM has signed a research partnership agreement with 13

overseas institutes (Table 4-1) to make collaborative efforts to address water issues around
18
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the world.
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In 2013, to include droughts and other water issues in cold regions, it concluded such an

agreement with research institutes in Iran and Russia.

Table 4-1 List of ICHARM partners

1 | Korea Korea Disaster Prevention Association(KDPA)
> lusa Bureau of Reclamation of the Department of the Interior of the United
T States of America
3 | Netherlands UNESCO-IHE Institute for Water Education(UNESCO-IHE)
4 |lIran Regional Centre on Urban Water Management(RCUWM-TEHRAN)
5 | Philippines Flood Control and Sabo Engineering Center (FCSEC)
6 | Japan Yamanashi University
International Research and Training Center on Erosion and Sedimentation
7 | CHINA
(IRTCES)
8 | Brazil HydroEx
9 | Indonesia Tsunami & Disaster Mitigation Research Center (TDMRC)
10 | Japan Kyoto University
11 | Lao PDR Mekong River Commission (MRC)
.y The Iran water and power resources development company(IWPC),
ran
Ministry of Energy, Tehran, |.R.IRAN
13 | Russia State Hydrological Institute (SHI)

4.8 Overseas business trip

To promote international activities described above and local practices explained below,

ICHARM has sent roughly 440 staff members in total to overseas countries since October
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2010 (Fig. 4-2). Particularly, overseas business trips dramatically increased due to the launch
of the UNESCO Pakistan Project in 2011 (see 5-3 for more information). Participation in field

studies, conferences and committees held abroad has been also on the rise as local projects

progress further and ICHARM increases its presence worldwide.

Figure 4-2 Trend of Overseas business trip
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5. Local Practices -Localism-

5.1 Outline

ICHARM has participated in local projects organized by ADB and UNESCO and implemented
activities in cooperation with local administrative and research organizations in order to test
applicability of several models developed by ICHARM to local basins. Those projects have
been successfully implemented despite difficulties in arrangement with local offices and
problems in the actual implementation process. The following describes the outline of each

project.

5.2 ADB Project: Technical Assistance No. 7276, Supporting Investments for

Water-Related Disaster Management

Signing a collaborative agreement with ADB in ): %\ \:.,\ w‘?‘zﬂr
November 2009, ICHARM conducted a project, J;:z' ¢

UL I R
. R A

O AT IHERWERELT
I azotiEEcmg
e . WRME A REELL

“Regional Technical Assistance (RETA) 7276:
Supporting Investment in Water-Related
Disaster Management (TA7276),” which ended

. .nE-I.‘ 'F}ﬁ.!ﬂ'.hy:l!-‘]‘?’
\ " h{-.,».__ﬁ%)k‘i‘!! A

in March 2013. This project was planned to
build an environment to encourage investment o . | W
in disaster management in developing countries. 3 i
In the 1st Asia-Pacific Water Forum in 2007,

ICHARM was the lead organization of the water

disaster session and assigned as a Knowledge

Hub on disaster risk reduction and flood
management. ICHARM’s involvement in this project
was part of the responsibilities as a Knowledge Hub.
This was the first international project that the

Public Works Research Institute (PWRI) had ever

conducted under a collaborative agreement, and it

was a major challenge for ICHARM to broaden its
scope of activity as an international organization. Final Report to ADB

In this project, ICHARM first conducted field On 12% March, 2013
investigations to collect a wide variety of local data on past inundations, observation systems,
livelihood on hinterland, urbanization in basins before flood prediction and flood risk
assessment. Complying with our principal policy of localism, we proposed solutions that were
considered best suited to target localities based on the needs and conditions confirmed from
the field investigations.

ICHARM was involved in the following five projects:

1. Bangladesh: Development of a basic plan for a new flood forecasting and warning
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system

2. Indonesia: Implementation of a satellite-based flood forecasting system in the Solo
River

3. Cambodia: Development of a flood vulnerability assessment method for the Mekong
flood plain

4. Philippines: Implementation of flood management training using a satellite-based
runoff model in the Pampanga and Cagayan rivers.

5. Development of the prototype of flood risk assessment indices for the Asian region

Projects 1 to 4 are efforts to contribute to national flood risk reduction while Project 5
contributes to regional flood risk reduction. The results of TA7276 are very promising, for the
technologies and concepts produced for the projects can be applied to other river basins with
some technological customization based on local basin characteristics.

In March 2013, Taketo Uomoto, the chief executive of PWRI, and Kuniyoshi Takeuchi, the
director of ICHARM, visited Seethapathy Chander, the director general of the ADB Regional
and Sustainable Development Department to report the results of the TA7276 project. Mr.
Chander expressed deep gratitude and highly praised ICHARM for its achievements and
hoped for its involvement in future projects as well. Convinced that the strong trust built
between ICHARM and the counterpart countries through this technical assistance is
indispensible, we will continue our commitment to water-related disaster risk reduction in
the Asia-Pacific region, maximizing our strong technological advantage and adequate

experience in disaster risk reduction and flood management as a Knowledge Hub.

5.3 UNESCO-Pakistan project

In late July 2010, the monsoon brought a record
rainfall over northern Pakistan and caused the worst
flood in the past 80 years. The flood had serious
damage on the area, affecting 20.3 million people in
total, killing 1,985 and damaging or destroying 19
million houses (Pakistan 2010 Annual report,

National Disaster Management Authority).

As a part of the restoration effort from this flood

disaster, UNESCO started a project called “Strategic

Training in August 2013 with three
ICHARM M.Sc. Alumni

Strengthening of Flood Warning and Management

Capacity of Pakistan” in July 2011. This comprehensive project consisted of three components,
and ICHARM has been assigned to two of these components: technical assistance and
capacity development. In the first component, ICHARM assists Pakistani government in the
development and implementation of “Indus-IFAS” and the production of flood hazard maps.

Indus-IFAS is specifically designed to fit the conditions and needs of the Indus River basin by
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combining IFAS and the RRI model. In the other component, ICHARM has provided the
opportunity to participate in its M.Sc. program and short-term training programs for
government administrators such as the Pakistan Meteorological Department, the Pakistan

Space and Upper Atmosphere Research Commission and other agencies.

5.4 Thai Flood simulation
From July to November in 2011, a (a)

large-scale flood occurred in the
Chao Phraya River basin of Thailand,
causing tremendous damage to
livelihood, businesses, and farming
of local people. In mid-October,
ICHARM started flood simulation
with the Rainfall-Runoff-Inundation

(RRI) model as part of emergency )
. 100-05
response in order to understand the gs-10 &
mi0-15 |
prospective development of the flood =15-20 “\
m20-25 \
in the basin. With the RRI model, it ggj‘gﬁ“ )
E35-40 "‘.
M40-45 iy
B 4550

I{Ilakhon Sawan

\ ]

\
1 Ayutthaya

is possible to predict the progress of
Bangkok
a flood, holistically considering the
ffects of disch di dation.
criects ot cdascharge and mundation Figure 5-2 Inundation extent in the Chao Phraya River basin

In the case of simulation durin )
J estimated (a) by the emergency response-type simulation and (b)

emergency response, topographical
gency P » LOpograp by satellite remote sensing (provided by UNOSAT) for 2011

information and estimated rainfall Thailand Flooding as of October 13, 2011
supplied by satellites are often
used for simulation, because real-time local information is hardly available during a disaster.
The Thai flood was simulated for the extent and duration of inundation by using estimated
rainfall as input data. Part of the results were released to the public in a press conference
held jointly with MLITT, and also provided to governmental agencies and media
organizations, which drew a lot of media and public attention to ICHARM and the new
technology.

In response to this huge flood, JICA decided to provide assistance for the Thai government
through the “Project on a Comprehensive Flood Management Plan for the Chao Phraya River
Basin.” ICHARM supported this effort by offering technical advice as a member of the

advisory committee formed within Japan for this project.
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6. Public Relationship

6.1 Website

As a means of public relations, ICHARM disseminates up-to-date information through its
website at http://www.icharm.pwri.go.jp/index.html. In recent years, our website has been

accessed 5,000 to 6,000 times monthly.

Figure 6-1 Trend of Access number of ICHARM web site

6.2 ICHARM Newsletter

ICHARM regularly publishes ICHARM newsletters on quarterly basis, to registered

subscribers, and through other channels. ICHARM newsletters contain a variety of news and

other articles such as message from Director, special topics, report of international meetings

and seminars, visitors to ICHARM, ongoing research, training activities, and projects, etc.
Since the ICHARM establishment a total of 31 volumes of newsletters have been issued and

of which 14 newsletters were published during the reporting period.

ICHARM Newsletter is available at http://www.icharm.pwri.go.jp/publication/index.html.
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Newsletter

Volume 8 No. 4
January 2014

Issue No. 31 Infernational C: for W ]
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\ 5 » Networking Activity ‘ 3

8 » Other Topics ‘ s F= 2 s
| 8 » Publication List ‘

Message from Director

ICHARM has started the year 2014 with a refreshed enthusiasm under a renewed
agreement between UNESCO and the government of Japan signed last July. The new
agreement requires us to establish the Governing Board, which was the Advisory
Board in the previous agreement. We expect that the Governing Board of top inter-
national executives will examine ICHARM's activity plan to ensure proactive imple-
mentation. We are making our best effort to prepare for the first board meeting,
scheduled on February 25.

Near the turn of the year, we had another devastating disaster, when storm surges by
Typhoon Halyan (locally called Yolanda) hit Leyte Island of the Philippines on No-
vember 8. It was reportedly the strongest typhoon ever recorded among the landed.
Many houses and towns were completely swept out, and more than 6,000 people
were killed. It was only 7 years ago when Leyte
experienced a giant landslide, which occurred
after weeks of heavy rains and killed more than
ten thousand people. Meanwhile, in Japan, peo-
ple in Oshima Island were still at a loss after &
deadly debris flow, unable to make any plans yet
for recovery. Right after the turn of the year, we
also saw many pictures of floods in Southwest
England and Wales. Indeed, extreme hydro-met
phenomena have been increasing.

Wallingford, England
photo by John Rodda 2014.1.11

Under such drcumstances, the role of ICHARM is growing. One of the reasons is that
it assumes the responsibility of the most critical part of disaster prevention; that is,
as Chinese philosopher Sun Tzu says, “If you know the enemy and know yourself, you
need no fear even against a hundred battles” In disaster prevention, to know the
enemy is to know the characteristics of the hazards and their forecasts, and to know
yourself is to assess exposure and vulnerability of human activities, coping capacities
and institutional arrangements.

ICHARM, together with foreign students, is concentrating on acquisition and produc-
tion of such knowledge on hazards and society in combination with capacity develop-
ment programs, and apply the research results to local practices by helping practition-
ers of national and regional governments. Based on such substantive experiences,
ICHARM also takes part in international efforts of policy and strategy making.

We hope ICHARM receives even further cooperation and support from the world to

continue activities under the renewed agreement.
v 31 January 2014

East Samar, Leyte Island
phoro by Mamoru Miyamoto 2013.12,13

| EER
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6.3 Publication
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ICHARM has published the following books and leaflets related to water disasters.

Table 6-1 List of Publication

IAHS Red Book | HANDBOOK on | Report of the Project | Large-scale Floods
“Floods: From Risk | Local Disaster on Establishment of | Report
to Opportunity” Flood Disaster
Preparedness
Indices (FDPI)
-’I a ey
| o Large-scale Floods
Floods: From Risk to '.WORI_D - Report
B HANDBOOK
o3 ON -
2 LOCAR 0
MANAGEMENT
EXPERIENCES
Eh'-" for beglnners :.- P
IAHS Publication No. | Leaflet, Typhoon Committee, Book,
357 (2013), 2013, Leaflet, 2011,
ISBN 38 Pages 2012 232 Pages
978-1-907161-35-3, 26 Pages
480 pages
Dr. Ali Chavoshian, Dr. Megumi Sugimoto Mzr. Tadashi Nakasu, Dr. Ali Chavoshian,
Dr. Kuniyoshi Takeuchi, Mr. Toshio Okadumi, Dr. Kuniyoshi Takeuchi
Mr. Minoru Kamoto Mr. Yoshikazu Shimizu

6.4 Paper list

ICHARM members have been active in trying to disseminate research results or new
findings through various channels, such as submission of papers to internationally
recognized journals, contribution to book chapters, and publication of various reports as

shown in the table 6-2. The list of these activities are shown in the Annex 2.
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Table 6-2 List of Papers

2013 2012 2011 2010
Book 1 1 1 1
Journal 12 4 8 4
Paper 12 8 6 10
Abstract or Conference 10 18 45 27
Articles or Others 4 7 14 9
PWRI Technical Note/PWRI research report 2 4 2 3
Total 41 42 76 54
27
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ICHARM researchers have been awarded several times since 2010 in recognition of their

excellent work.

Awardee Award (reason)

Dr. Award from the Ministry of Natural | Contribution to the development of

Kamimera Resources and Environment | hydrometeorology in Viet Nam
(MONRE) of Vietnam,
2013

Dr. Sayama | 15th  Infrastructure  Technology | Development of the
Development Award, Rainfall-Runoff-Inundation (RRID)
July 5, 2013 model

Mr. Tatebe, | Best Research Exchange Award in | Flood simulation for emergency

Dr. Sayama, | 2013 SAT, response in the case study of the 2011

Dr. Tanaka | Jan, 22, 2013 Thai flood

Dr. Sayama | Young Scientists’ Prize by the | Development of the
Minister of Education, Culture, | Rainfall-Runoff-Inundation (RRD

Sports, Science and Technology ,
Apr, 2013

model

Dr.
Takeuchi

International Hydrology Prize,
Oct. 23, 2012

Outstanding contribution to hydrology

internationally
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8. External Evaluation

ICHARM has been evaluated for its achievements by external organizations such as the
PWRI External Committee and the MLIT Evaluation Committee for independent
administrative agencies. ICHARM has also evaluated recently by UNESCO for the renewal of

the agreement between the Japanese government and UNESCO. Table 8-1 lists the

evaluations and their results.

The MLIT Evaluation Committee awarded PWRI with three or five S’s for its activities in

the past three years, and one of the S’s was always given to ICHARM in the three consecutive

years, showing that the committee recognizes its high-quality international contributions.

Table 8-1 List of external evaluation

Month | Evaluator Evaluation Result
Year
Aug. MLIT 2012 PWRI received the highest rating “S” for 3 out of 15
2013 Performance evaluation of | evaluation items. ICHARM contributed to one of the
incorporated administrative | three. (i.e., training and educational programs, the
agencies under MLIT International Hydrology Award received by
ICHARM director, etc.)
Sep. MLIT 2011 PWRI received the highest rating “S” for 3 out of 15
2012 Performance evaluation of | evaluation items. ICHARM contributed to one of the
incorporated administrative | three. (.e., training and educational programs,
agencies under MLIT contribution to flood control measures in the Chao
Phraya River of Thailand, etc.)
Sep. MLIT 2010 PWRI received the highest rating “S” for 5 out of 23
2011 Performance evaluation of | evaluation items. ICHARM contributed to one of the
incorporated administrative | five. (i.e., training and educational programs, launch
agencies under MLIT of the doctoral program, implementation of ADB
projects, etc.)
Jan. UNESCO Evaluation Team ICHARM was evaluated as the most active among
2011 the UNESCO water centers around the world.
Aug. Audit Report on the Division of | “...One characteristic of the field of water sciences is
2010 Water Sciences of the UNESCO | that there are 13 category 2 institutes or centres.
Natural Science Sector One of the most active is ICHARM, which serves as
(UNESCO external auditors) the secretariat for the International Flood Initiative
[185 EX/32 Part II — page 14] drDn.”...
http://unesdoc.unesco.org/images/0018/001888/188888e.pdf

29

36




ANNEX

Page
Annex 1 List of number of alumni Annex 1
Annex 2 List of papers Annex 3

37



Number of Alumni of ICHARM training program (as of February, 2014)
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ICHARM Program (draft)
-Submitted to 1* ICHARM Governing Board-

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
High-quality research outcomes and a wide scope of knowledge relevant to water-related risk
management establish ICHARM as a global leader and resourceful partner for promoting
water-related risk management world-wide.
(1) Develop methodologies to observe, predict and analyze water-related hazards, supporting
assessment of water-related risks.
(2) Pioneer new methods and models to assess, analyze and monitor exposure and vulnerability
to water-related hazards, supporting risk management at both local and global scales.
(3) Propose practical policy tools for integrated and comprehensive water and risk management
to enhance human and ecosystem resilience, for instance through preparedness, early
warning, and hard-soft integration.

(1) 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
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solutions, ICHARM supports a global network of exemplary practitioners of water-related hazard
and risk management.

(4) Foster the development of solution-oriented practitioners 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.

(5) 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.

(iii ) 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.

(6) Accumulate, analyze and disseminate major water-related disaster records and experiences
as the comprehensive knowledge center for practitioners.

(7) Mainstream disaster risk reduction policy by facilitating active collaboration and
communication within an influential global institutional network 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 above, we will focus ICHARM activities in the next 5 years to:

(1) Innovative research:
(1) Develop methodologies to observe, predict and analyze water-related hazards, supporting
assessment of water-related risks.

Flood observation: River discharge and river-bed dynamics during flood events are often
not adequately or accurately measured. ICHARM will conduct monitoring and validation of
river-bed dynamics and river-bed roughness coefficients for more systematic basin-wide
flood management. Towards this goal, ICHARM will develop an automatic observation
system for river discharge which simultaneously monitors water depth, flow velocity, and
discharge. Particularly for areas where ground observation of river conditions is difficult,
ICHARM will pioneer and validate new technology for satellite image analysis capable of
identifying potential inundation extent and affected houses.

Flood prediction and analysis: ICHARM will upgrade its Integrated Flood Analysis System
(IFAS) to better simulate evapotranspiration, multiple-dam operations and snow melt. With
this enhanced flexibility and accuracy, IFAS will be applied to flood forecasting and water
resources management both in and outside Japan, including at the Japanese Common
Modeling Platform (Common MP) for water-material circulation analysis by MLIT et al.
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The Rainfall-Runoff-Inundation (RRI) model, which simulates various hydrologic processes
including rainfall-runoff, stream-flow propagation and inundation over floodplains in an
integrated manner, will be upgraded to encompass groundwater analysis and improve
long-term accuracy, and will be validated at small- and medium-scale basins in Japan.

The Block-wise topographical (BTOP) model will be combined with the
Flood-Inundation-Depth (FID) method to assess flood hazard and exposure globally, with
initial focus to Asia.

In order to increase lead time of predicted flood-causing precipitation from several hours to
several days, ICHARM will develop new techniques for meso-scale ensemble precipitation
forecasting, and predicted precipitation will feed into hydrologic run-off models.

Further efforts on the analysis of the impact of climate change to the flood hazard at some
river basins in Asia and around the world will be made to develop a bias correction method
through statistical or physical downscaling of climate data projected in the Coupled Model
Inter-comparison Project Phase 5(CMIP5) of IPCC Fifth Assessment Report (AR5) process.

Drought: ICHARM will upgrade the BTOP model to support more accurate, elaborate
modeling of some river basins, additionally considering dam operations and water
withdrawals. Additionally, ICHARM will pioneer a water demand model capable of
factoring socio-economic conditions, facilitating assessment of socio-economic impacts of
droughts on both global and basin scales.

Sediment-related disasters: ICHARM has developed a sediment-related disaster forecasting
model based on technologies available in Japan, which uses satellite information available in
developing countries. The model aims to identify disaster risk areas and their risk levels by
using satellite observation. ICHARM will promote dissemination of this model for risk
assessment related to landslides and debris flows.

Tsunami & storm surge: ICHARM will survey the fields affected by tsunami and
storm-surge hazards in developing countries. The storm-surge disasters will be forecasted by
the model available in the ADB Myanmar project, which is working for storm surge risk
assessment in coastal area in Myanmar.

Water contamination: Few studies document the dynamic runoff mechanisms which
influence sources and transport of diffuse water pollution during runoff events. ICHARM
will upgrade the Water and Energy Transfer Processes (WEP) model to support finer
resolution of simulated runoff loads of suspended solids (SS), nitrogen (N) and phosphorus
(P) during runoff events. This research direction will eventually clarify understanding of
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relationships between basin management and water quality, for instance involving urban,
forestry and agricultural areas.

Pioneer new methods and models to assess, analyze and monitor exposure and vulnerability
to water-related hazards, supporting risk management at both local and global scales.

Global Risk Indices will be developed, improved and disseminated to quantify water-related
disaster risk for vulnerable basins in Asia, including Japan. A risk assessment model for
smaller basins and communities will also be developed at a finer resolution. The
communication methods will be explored to show the effectiveness of risk reduction
measures in an easier-to-understand manner.

Propose practical policy tools for integrated and comprehensive water and risk management
to enhance human and ecosystem resilience, for instance through preparedness, early
warning, and hard-soft integration.

Policy tools for comprehensive risk management will be evaluated and applied, with initial
focus in Asia. Some examples include pre-event disaster management, analysis of
effectiveness of risk reduction measures such as disaster information and evacuation policies,
and flood preparedness indices.

(1) Effective capacity building

(4)

(5)

Foster the development of solution-oriented practitioners 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 trainings and mentoring program for interns. 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
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hazard and 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.

(iii ) Efficient information networking

(6)

()

Accumulate, analyze and disseminate major water-related disaster records and experiences
as the comprehensive knowledge center for practitioners.

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, and (with permission from source organizations) a
list (portal site) of disaster studies will be open to the public. To collect and disseminate the
latest information about water disasters around the world, regular workshops will be held
with their results published.

Mainstream disaster risk reduction policy by facilitating active collaboration and
communication within an influential global institutional network and through dissemination
of technical knowledge for water-related hazard and risk management.

ICHARM will continue its contribution to worldwide efforts in mainstreaming disaster risk
reduction in post-Millennium Development Goals (MDGs), Sustainable Development Goals
(SDGs), and post-Hyogo Framework for Actions (HFA), and immediately towards the 3rd
World Conference on Disaster Risk Reduction in March 2015. ICHARM will strive to
strengthen partnerships with other organizations also through its leadership in the 7th World
Water Forum scheduled in April 2015 and future Asia-Pacific Water Forum meetings.
Effective interaction between ICHARM research and training activities will make it possible
to engage a broad institutional network, including international agencies, national and
local governments, and civil society stakeholders at all levels. Primary research and
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information networking undertaken at ICHARM will underpin policy recommendations
regarding water-related hazard and risk management.
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