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Message from Director

New Year's greetings from ICHARM to our partners all around the world! We at ICHARM are ready for
another busy year to fulfill our responsibilities. We will appreciate your continued support for our activities.
In October, ICHARM will start a Ph.D. program in disaster management. The joint project with the Asian
Development Bank (ADB) will enter its second year. The Integrated Flood Analysis System (IFAS) and
other projects related to disaster risk assessment for early flood warning will also enter a crucial stage.

Several days before the new year, Banda Aceh marked its fifth anniversary after the catastrophic
disaster of the Indian Ocean Tsunami. Aware of that, I remembered my visit to the city last
November, when I participated in the 4th Annual International Workshop & Expo on Sumatra
Tsunami Disaster & Recovery. Although it was my first visit, I saw clear traces left by a magnitude
9.0 earthquake originating off Sumatra on 26 December 2004. In Greater Aceh, some 100,000 out
of about 350,000 people lost their lives. Despite that, the area had been reconstructed a great
deal, thanks to great efforts and help by many people and organizations in local, national and
international initiatives. Population was coming back to the original size with many immigrants.
New houses, roads and harbors had been constructed. The Tsunami and Disaster Mitigation
Research Centre (TDMRC) of Syiah Kuala University had been established. Warning sirens and flood
walls had been put in place, and boats had been rebuilt. Trees had already started re-covering the
grounds out of which they were once ripped by the huge tsunamis. There were still some ruins
left reminding people of vivid memories of the disaster: two boats left alone lying a few km inland
from the shore, hospitals with their roofs indicating the height of the waves, and vast grave yards,
one for 15,000 people and another for 30,000, etc. However, compared with New Orleans, where
I saw many abandoned houses left untouched in my November 2008 visit, the recovery seemed
more successful in Banda Aceh. I thought that Banda Aceh was a successful case of recovery where
many governmental and non-governmental organizations were mobilized and contributed to
considerable capacity development for people in the area. I felt so much respect for both local
people and those organizations that provided support.

The Aceh area has developed a unique heritage. It is characterized of a great mixture of different
cultures just as, according to local people's favorit saying, its name stands for Arab, China, Europe
and Hindu. Historically, the area was once an independent nation and never colonized by any
European country. It was especially strong
in the 16th century. With such a cultural
background, Banda Aceh has made a strong
come back and is now taking the next step
toward post-restoration development.
I hope that the area will also make an
inspiring case in this next stage for the
members of the global community.

Kuniyoshi Takeuchi
Director of ICHARM

. . \ Va Lr" t]* ‘l :
A ship lies about 2.5 km inland from the shore in Banda Aceh as a memorial L { | [\-»_

monument showing the scale of the tsunamis that hit the area.
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Special Topics & Events

ICHARM Teams Up with ADB to Start a Water-related Disaster Management Project
in Asia (Manila, The Philippines, 13 Nov. 2009)
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ICHARM had been intensively discussing with the Asian Development Bank (ADB) to
jointly start a collaboration project in the Asian region to provide technical assistance in
water-related disaster management.

Finally, both organizations agreed to officially start a regional technical assistance
project, and the signing ceremony was held on 13 November 2009 at the ADB
Headquarters in Manila, the Philippines. The project agreement was signed by three
representatives — Mr. Xianbin Yao, director-general of the ADB Regional and Sustainable
Development Department, Dr. Tadahiko Sakamoto, chief executive of the Public Works
Research Institute (PWRI), and Prof. Kuniyoshi Takeuchi, director of ICHARM.

Director-General Yao (left), Chief Executive Sakamoto (center) and
Director Takeuchi (right) shake hands at the signing ceremony.

The project is officially called "Regional Technical Assistance (RETA) 7276: Supporting
Investment in Water-Related Disaster Management” and scheduled to be carried out until
April 2011. Further information is available on the ADB website at: http://pid.adb.org/pid/
TaView.htm?projNo=42110&seqNo=01&typeCd=2. ADB is ready to invest $ 2 million in
the project, part of which will be provided to PWRI to cover the necessary expense.

The project focuses on the Asian region that constantly suffers from floods, particularly
Bangladesh, Indonesia, India and the Lower Mekong Basin (i.e., Vietnam, Cambodia and
Laos). The role of ICHARM is to offer technical assistance that will help each country
make effective disaster management investment in the future. Some of the key country-
specific activities included in this RETA project are as follows:

1) Model application of a satellite-based flood forecasting and warning system - so-
called Integrated Flood Analysis System (IFAS) - to the Solo River basin in Indonesia

2) Demonstration of community-based flood management approaches (Indonesia and
Bangladesh) .

3) Review and proposals for improvement on the
early flood warning system in Bangladesh

4) Development of flood and drought vulnerability
indices for the Lower Mekong Basin

5) Capacity building (training) of local experts at |
ICHARM on local disaster management plans
for Bangladesh and Indonesia

6) Organization of regional workshops to share
knowledge and the latest information on selected
topics, such as adaptation to climate change

kol BT R e S P 55 s sl I
Floods that cause serious damage to livelihoods become
increasingly frequent worldwide.
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After signing the agreement, ICHARM members
have already made a series of initial visits to
the selected countries, and discussed with key
counterparts about detailing future plans for
smooth implementation of expected activities.
Also experts have been invited from Bangladesh
~ and Indonesia to participate in a training course
" on local disaster management. (See page 4.)

Floating house on Tonlé Sap Lake

ICHARM will be involved in this project for the next one year in different countries and
will report the progress of RETA7276 through the ICHARM website and newsletters.

(For inquiry, contact the ICHARM Disaster Prevention Research Team : icharm@pwri.go.jp)
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ICHARM Holds Quick Reports on Floods 2009 (ICHARM, Japan, 10 Dec. 2009)

ICHARM held an international symposium, "ICHARM Quick Reports on Floods 2009,
on 10 December 2009 at the ICHARM Auditorium. This symposium has been held
every year to be informed of recent flood disasters worldwide and make use of the
information for ICHARM's activities.

This year's symposium focused on destructive flood-related disasters that occurred in
2008 and 2009 across the world. ICHARM invited top experts from several countries who
are responsible for flood research and management to speak about disaster damage
that their countries suffered and lessons and issues they learned from the experience as
well as to have discussions with other experts.

The five presenters were Prof. Liang-Chun |
Chen, director of the National Science and
Technology Center for Disaster Reduction
(NCDR), Dr. Susan Ramos Espinueva,
officer-in-charge of the Hydro-Meteorology
Division, Philippine Atmospheric,
Geophysical and Astronomical Services
Administration (PAGASA), Dr. Md Abu
Taher Khandakar, chief engineer of the
Bangladesh Water Development Board (BWDB), Dr. Tun Lwin, retired director-general of
Myanmar’s Meteorology and Hydrology Department, and Mr. Eiji Otsuki, director for Water
Management Coordination of the River Bureau, Ministry of Land, Infrastructure, Transport
and Tourism (MLIT). After the presentations, a panel discussion was held.

Panel Discussion

The 60-seat auditorium was filled with symposium participants, including researchers
of PWRI and the National Institute for Land and Infrastructure Management (NILIM),
experts in water-related disasters and 13 master-course students of the ongoing
Disaster Management Policy Program organized by ICHARM .

For details, visit the ICHARM website at

(For inquiry, contact the ICHARM Disaster Prevention Research Team or International Technical
Exchange Team : icharm@pwri.go.jp)
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Capacity Development

New Training Course “Local Emergency Operation Plan with Flood Hazard

Map” Launched
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ICHARM Launched a Training Program on “Local Emergency Operation
Plan with Flood Hazard Map,” in Collaboration with JICA

The training program was developed as an extension of the Flood Hazard Mapping
training course, which ended last fiscal year.

This new program is designed to enhance the institutional capacity of the participating
organizations by inviting trainees from the same organizations every year for three years.
Last November, those who are section heads or in equivalent positions participated
in the training. Through the training, they identified problems and issues in flood
management in their countries and decided who should participate in the following
two years. After the three-year training program ends, progress in each country will
be followed up, and the original plans may be adjusted as necessary (Figure 1).

Organization supervising development
of local disaster management plans

Position Training goals

Year 1: Section Identify and sort out issues in flood disaster management.

heads or above | Schedule the training for the next 2 years.

Sort out the relationship among FHM, forecasting/warning

Year 3: Deputy | Systems and evacuation plans in local disaster management plans.

section heads

Set the direction for local disaster management planning and
outline a medium-term schedule for a target area.

Figure 1 Target population and training goals for each year

First Training Held

A total of ten trainees participated in the training this year during 9-27 November 2009 -
one each from Bangladesh, Bhutan, Laos, Myanmar, Pakistan, Sri Lanka, Thailand, Tajikistan
and two from Indonesia. (The Asian Development Bank funded two of them to participate.).

This three-week training mainly consisted of lectures, exercises, field trips and
discussions. From UNESCO-IHE, Associate Professor Frank van der Meulen and Project
Manager Rien van Zetten, were also invited to give special lectures.

Group Discussion

Lecture by Dr. Frank van der Meulen

Recognizing "How is it possible to lead residents to safe evacuation during flooding?”
as one of the important goals in local disaster management planning, the curriculum



ICHARM Newsletter Volume 4 No. 4 « January 2010

was designed to have the trainees think about issues and solutions for their countries.
The trainees went back home with a broad range of knowledge and experience they
acquired during the short training period of only three weeks.

For more details, please visit http://www.icharm.pwri.gojp/training/ldmp/ldmp_index.html

(For inquiry, contact the ICHARM International Technical Exchange Team : icharm@pwri.go.jp)
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ICHARM Launches Ph.D. Disaster Management Program in 2010

The National Graduate Institute for Policy Studies (GRIPS) and ICHARM will jointly
launch a Ph.D. program in disaster management in October 2010 in order to train
experts who can lead researchers in planning and practicing domestic and international
strategies and policies in the field of water-related disaster risk management. This
three-year Ph.D. program will accept 1-3 students every fiscal year. Applicants must
have a Master’'s degree or equivalent professional knowledge and skills and also
experience in research and practice in water-related risk management at universities or
research institutes. After completing the program, they are expected to return to their
home organizations and take the lead in exercising what they will have acquired at
ICHARM.

For more information, visit the following websites:

GRIPS (outline); http://www.grips.ac.jp/pstudents/phd_programs/disaster.html
PWRI (application guidelines): http://www.pwri.go.jp/eng/news/2009/1210/info.html

Related to this Ph.D. program, PWRI is seeking applicants for research assistant
positions. The applicants must be enrolled in the Ph.D. program as well as meet
other qualifications. Research assistants will support ICHARM research activities and
supervise students in the master’s program in water-related disaster management as
necessary. Visit the PWRI website for details at the following address:

http://www.pwri.go.jp/eng/news/2009/1210/

(For inquiry, contact the ICHARM International Technical Exchange Team : icharm@pwri.go.jp)
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Introduction of "IFAS" (No.3)

YHyM/BTOP Model

The Yamanashi University Hydrological
Model (YHyM) and Block-wise
TOPMODEL (BTOP) : YHyM/BTOP
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Research
BTOP Model

YHyM/BTOP Model

The Yamanashi University Hydrological Model (YHyM) and Block-wise TOPMODEL (BTOP), as
shown in Figure 1, was developed as an extension of the TOPMODEL concept to large basins
in a grid based framework for distributed hydrological simulation. BTOP is currently used
in the Integrated Flood Analysis System (IFAS), maintained and distributed worldwide by
ICHARM, to introduce a multi-model ensemble approach to flood analysis and forecasting.

TOPMODEL has been developed
by Beven and Kirkby (e.g., Beven

Runoff generation

and Kirkby, 1979), and there /= , -
are many applications to many |~ 7 T N
catchments ranging from hill- o ] B

slope scale to several hundreds
of square kilometers. One of
its remarkable characteristics
is the capability of simulating
reasonable results with a
minimum of calibration of
parameters. To apply the
model to large-scale basins,
re-formulation was required. Thus, the BTOP extension was developed by keeping
the basic equations similar to TOPMODEL but redefining the original variables and
parameters. For instance, the topographical index used for TOPMODEL was re-defined
by using an effective contributing area, introducing mean groundwater travel distance,
and utilizing groundwater dischargeability (see Takeuchi et al., 2007 for details).

Muskingum-Cunge
Modified Manning Eq.

Figure 1 Comparison of basic control units of the original TOPMODEL and the BTOP model

The BTOP model has been also
used as the core hydrological
module together with advanced
modules of precipitation,
evapotranspiration, flow routing,
etc. (Figure 2), and has been
successfully applied to various
scales of basins in the world
with different spatial grid sizes.
Reasonable performance has
been demonstrated, especially
in warm humid sloping landscapes commonly seen in Japan and Southeast Asia. The
modification of the land surface processes resulted in a great improvement in arid and
semi-arid zones, for instance, in the Yellow River basin (e.g., Takeuchi et al, 2005). Most of
the parameters to be identified are related to physical basin features of land cover and sall,
which are globally available data sets. Application can therefore be easily extended to any
poorly gauged or ungauged basins (e.g., Hapuarachchi et al,, 2004; Chavoshian et al., 2005).

“BTOP”

Water
Use/Control
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Precipitation
model

Toepographic
model

RU"OHK)‘—HW Rout d
nerati

ramet
ntlflcatl n

Potentlal - Water quality

model

Inundation simulation
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Snow & Ice
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Sediment movement
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Sub-surface
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Figure 2 Modules in YHyM/BTOP model

IFAS-BTOP

As described in the previous section and ICHARM Newsletter Vol.4-3, BTOP is capable of
using flood analysis and forecasting provided by the Integrated Flood Analysis System
(IFAS). IFAS-BTOP is a hydrological simulation system based on the IFAS platform.
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It is designed to introduce a multi-model ensemble approach to flood analysis and
forecasting by using multi inputs to obtain model outputs with less uncertainty (Figure 3).
IFAS-BTOP is also distributed worldwide by ICHARM.

Multi-input multi-model ensemble

The following are some of the remarkable

characteristics of IFAS-BTOP. Approach:

Model E; bl

©® From Model Inter Comparison to Inp
Forecast to indicate uncertainty band

© [dentify the conditions of inputs and models to become a
member of ensemble

1. Use of satellite-based rainfall products and
other global datasets to increase its worldwide
applicability even to poorly gauged basins

2. Correction of satellite based rainfall products

3. Use of outputs of numerical weather forecasts,
e.g., GPV (JMA)

4. Visual analysis by using widely available
tools such as Google Earth in the KML/KMZ
file format

Figure 3 Concept of “Multi-input multi-model ensemble
approach” using IFAS

Recent Application of BTOP

“Global Flood Alert System — Streamflow (GFAS-
Streamflow)” empowered by the IFAS System is
under development, and BTOP is also integrated in
it. Figure 4 is an example of the GFAS-Streamflow
prototypes currently being developed. The model is
also used in an analysis system for climate change
impact assessment in the MEXT* KAKUSHIN Program
officially entitled
the "Assessment
of the Impact of Climate Change on Flood Disaster Risk
and Adaptation Measures for the Globe and Specific
Vulnerable Areas.” Figure 5 is a schematic diagram of use
of BTOP in the KAKUSHIN research. A scenario analysis
of future projection of nutrient load can similarly be
evaluated by the BTOP model (Yoshimura et al, 2009).
The model is also capable of simulating soil erosion
and sediment movement (Wang et al,, 2009). 1t is also
used for education and capacity building in e-learning
courses and mutual study in workshops at the University
of Yamanashi "Virtual Academy” (visit at http://www.
gcoe.yamanashi.acjp/e/val.html for more information).

Validation of AGCMs

Super High resolution AGCM
JMA/MRI

Figure 4 GFAS-Streamflow prototypes

Scale Free Rivernetwork

=

pL.

- Global/Specific Vulnerable Area -

Figure 5 Schematic diagram of use of BTOP in the
KAKUSHIN research

*Ministry of Education, Culture, Sports, Science and Technology
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Research
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Recent Application of BTOP
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Meetings & Conferences

Participation in "ADCPs in Action" (San Diego, U.S.A., 5-7 Oct. 2009)

200910 A5 BH05 7 BITHhF T
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in action 1\ & il ICHARM »
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feo TOT—U Y 3y FiTIFHRF
@ Acoustic Doppler Current Profiler
(ADCP) user BN £ W /ER G HRDT
bhE L, KEMEREM. 1F
JZABER., 7O7FT7RET. T
KRIARAZFOBATHEE Z a8, KF
PREGEDNSZHOMEE - £l
ErBmMLE L, BEMHAREAIL
ADCP Z W BT RIF A & R —
bORRICE L THRERETVE LT,

(BWEDPEL " ICHARM KX F—
4\ ! suimon@pwri.go.jp)

"ADCPs in Action," one of the workshops hosted by Teledyne RD Instruments, was held
in San Diego on 5-7 October 2009. Acoustic Doppler Current Profiler (ADCP) users,
mainly researchers in governmental institutions, universities, as well as consultant
companies, got together from different countries, including the United States Geological
Surveys (USGS) of U.S.A., the Meteorological and Hydrological Services (DHMZ) of
Croatia, the Environmental Agency of the United Kingdom, and PWRI of Japan. In the
workshop, several topics related to measurement with ADCP were discussed in three
different sessions: marine measurement, water resources, and navigation. Each speaker
had a half hour for their presentation. Research Specialist Atsuhiro Yorozuya of ICHARM
participated to present his research on sediment discharge measurement with ADCP, as
well as to introduce an unmanned boat he developed.

(For inquiry, contact the ICHARM Hydrologic Engineering Research Team :suimon@pwri.go.jp)

International Conference on “Hydrology and Disaster Management” (H&DM2009)
and 17th RSC Meeting for UNESCO-IHP (Wuhan, China, 2-6 Nov. 2009)
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An international conference
on “"Hydrology and Disaster
Management” (H&DM2009)
and the 17th meeting of
the UNESCO-IHP Regional
Steering Committee (RSC)
for Southeast Asia and the
Pacific were held in Wuhan, ¢
China, during 2-6 November
2009. Research and Training Advisor Amithirigala Jayawardena and Researcher
Takahiro Sayama of ICHARM participated in the conference. Research papers related
to hydrology and its application to flood management were presented on the first
two days. Sayama presented his recent study of time-space accounting scheme for a
distributed hydrologic model, and Jayawardena chaired the last technical session of the
conference. On the 4th, a technical field tour to the Three Gorges Dam was organized
by the local committees, and the participants visited many places including hydro
power generation facilities. On 5-6 November, the UNESCO-IHP RSC meeting was held.
Jayawardena reported recent ICHARM activities including research collaboration with
ADB and the launch of the new Ph.D. program.

(For inquiry, contact the ICHARM Hydrologic Engineering Research Team :suimon@pwri.go.jp)
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