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Message from Director

After an extraordinarily hot summer, a pleasant autumn has finally started in Tsu-
kuba with the commencement and entrance ceremonies. Nineteen master stu-
dents graduated on 14 September, and twelve master and one Ph.D. students
enrolled on 3 October in the ICHARM-GRIPS course on water-related disaster
management. With the fifth-year class of the graduates this fall, the total number
of the alumni has reached 60 since the establishment of the program. Human
empowerment is ICHARM's basic strategy for building societal resilience at all
levels, and we are pleased to see this education program grow and would like to
express sincere thanks to JICA and PWRI for their continuous support.

In the two recent conferences, the 4th Davos International Disaster and Risk Con-
ference on 27-31 August and the 9th Science and Technology in Society Forum in
Kyoto on 7-9 October, I repeatedly emphasized the importance of the post-Hyo-
go Framework for Action and the post-Millennium Development Goals or Sus-
tainable Development Goals in coming 2015. Particularly important are, in my
view, the monitoring of vulnerability increase to avoid exposure and the provision
of early warning to support preparedness. To this end, ICHARM focuses on the
establishment of the standard measures of risk, vulnerability and preparedness
jointly with institutes sharing the common interests.

In fact, ICHARM has already taken steps in the global provision of early warning.
Although it is still an experimental stage, we are very happy to be able to contrib-
ute our RRI (Rainfall-Runoff-Inundation) technology to flood inundation forecast-
ing over the Chao Phraya River basin. The distribution of the technology has
started on a test-run basis thorough the Internet with smart phones and PCs in
cooperation with FRICS and JICA. We are hoping that this will be an epoch-mak-
ing contribution to the world in the area of flood warning.

31 October 2012

Kuniyoshi Takeuchi
= N Director of ICHARM

Educational, Scientific and
Cultural Organization
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MEXT-funded Kakushin Program Report
Part 2: Global-scale Extreme Flood Discharge Projection
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ICHARM participated for five years from 2007 to 2011 in the Innovative Program of
Climate Change Projection for the 21st Century (the Kakushin project), funded by
the Ministry of Education, Culture, Sports, Science and Technology (MEXT). In the
April 2012 issue of ICHARM Newsletter, we outlined the project and shared some
of the results from the research on projected changes in extreme rainfall, which is
likely to cause floods. In this issue, we will report some of the findings on possible
changes in extreme runoff, which may contribute to higher flood risk. This research
was conducted in collaboration with Yamanashi University.

We started the research with the development of simulated river channels in all the
continents of the world. The river channels were developed as scale-free channels
(i.e. the channels having no preference to any particular resolution) in order for
them to be applicable to research of different scales ranging from local-scale stud-
ies for specific vulnerable areas requiring high resolutions to global-scale studies
requiring low to medium resolu- |—— ==t — : : I
tions. They were created by means -
of the maximum drainage channel
routing method, based on digital
topographic data (i.e., DEM) de- -
rived from HydroSHEDS (WWF,
USGS) or HydrolK (USGS). A set of
parameters was also developed to
quantitatively evaluate the dissimi-
larity of simulated river channels in
reference to the ones created from
the finest 90-meter DEM. The sim-
ulated channels were confirmed - . — IS

to be similar to the HydroSHEDS— During the period between the present

and the end of the 21st century

based channels approxi mately by Figure Distributions of change rates in extreme flood discharge

a factor of two. (50-year annual maximum daily discharge)

Reported by Kazuhiko Fukami and Jun Magome
(previously at ICHARM and currently at Yamanashi University)
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We then developed a global-scale
flood runoff analysis system by merging the global 20km x 20km river channels
created according to the procedure above with the BTOP model, a distributed-pa-
rameter hydrologic model (Takeuchi et al., 1999 & 2007). Additionally, the improved
Muskingum-Cunge method was incorporated into the system to provide efficient,
stable channel routing. Rainfall products from MRI-AGCM3.1S and 3.2S of the Me-
teorological Research Institute of Japan was used as daily rainfall input after apply-
ing bias-correction (see the April 2012 issue) to the products. Evapotranspiration
was given to each mesh by using average climate data. Parameter optimization by
means of the SCE-UA method was applied to the parameters of the BTOP model for
major basins such as the Mekong Rivers. For the other basins, the standard values
from past research were used as the BTOP model parameters. Figure 1 shows part
of the research results: the distributions of the rates of change in extreme flood dis-
charge (50-year annual maximum daily discharge) during the periods between the
present (1979-2004) and the near future (2015-39) and between the present and
the end of the 21st century (2075-99). The global averages of the rates of change
are projected at a 14% increase (standard deviation: 32%) for the near future and
at a drastic increase of 32% (40%) for the end of the 21st century. However, these
numbers are based on MRI-AGCM3.2S the simulation results, and one should be
always aware of uncertainties in the results.

(Written by Kazuhiko Fukami, Jun Magome(previously at ICHARM and currently at Yamanashi University)
Project led by Kuniyoshi Takeuchi)
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2011 Project Report on the Projection of the Change in Future Weather Extremes Using Super-
High-Resolution Atmospheric Models, the Innovative Program of Climate Change Projection for
the 21st Century, published by the Research and Development Bureau of the Ministry of Educa-
tion, Culture, Sports, Science and Technology
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Development of an automatic water-discharge measurement system

Since river discharge is the most important and basic data for river projects such
as river planning and river management, there have been strong calls for more
advanced river-discharge measurement systems. Recently, new technologies to
measure river-flow velocity, such as radio current meters, H-ADCP, and the video-
image method, have been developed. In addition,
acoustic Doppler current profilers (ADCPs), initially
developed for marine measurement, have been
improved and are now applicable to rapid rivers,
such as Japanese rivers, for discharge measurement.

Based on these technical developments, ICHARM
has been working on the development of a new
automatic water-discharge measurement system
with the cooperation of the Ministry of Land,
Infrastructure, Transport and Tourism. To obtain a
river discharge, we first measure the representative
flow velocity, then multiply the velocity by a velocity
index to calculate the average cross-sectional flow
velocity, and finally multiply the average velocity by
the cross-sectional area. Therefore, there are three key issues in the development
of this new system: 1) the measurement of the representative flow velocity with
the new technologies mentioned above, 2) the estimation of a velocity index, 3)
the automatic measurement of river-bed fluctuation during flooding.

Portable radio current meter

In our case, radio current meters are used to measure the representative flow
velocity because these meters are currently considered to have the widest
applicability to a variety of flow regimes. For the estimation of a velocity index,
we conduct ADCP traverse observation to measure the vertical profile of the
water velocity. To measure the river-bed fluctuation during flooding, we use
echo sunders. At this moment, we are collecting a wide range of information for
the development of the automatic water-discharge measurement through field

observations. . "
(Written by Yoshiki Motonaga)

RRI model research in ICHARM (Contribution)

Dr. Anurak Sriariyawat and Mr. Kwanchai Pakoksung spent two weeks (1-12 October)
at ICHARM conducting research on floods in Thailand. They contributed to this issue
of the ICHARM newsletter about their research. Dr. Sriariyawat is currently a lecturer of
the Department of Water Resources Engineering, Faculty of Engineering, Chulalongkorn
University, Thailand, and Mr. Pakoksung is a researcher of the Water Resource System
Research Unit of the same department.

Our research is flooding simulation in upper Chao-Phraya river basin, in particular
Yom river basin, by using the Rainfall-Runoff-Inundation (RRI) model originated
by Dr. Takahiro Sayama, ICHARM Researcher. The research collaboration between
Chulalongkorn University and ICHARM was initiated from the mega flood in Thai-
land 2011. JICA dispatched some experts to do field observation in Thailand, and
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ICHARM was also one of research groups, having the responsibility in flood simu-
lation. This was the first time that I saw the product of flood simulation from IC-
HARM that used RRI model, the quick response flood-forecasting model, to simu-
late the flood situation in Thailand; therefore, I was sent to ICHARM on November
2011 for the first time for collaboration in flood research. For this second visit with
Mr. Pakoksung, I came for en-
larging my model skill to apply

the structures on RRI model,
and for learning the concept

of creating preliminary flood =&
hazard maps for flood mitiga- |
tion plan in both structural
and non-structural measures.

!" "‘\-A Y"

Being a visiting researcher at =
ICHARM was a great experi- /k,, .
ence for us. Even though it was my second time, everybody and everything there
were the same as the last time. Every ICHARM member was very kind, helpful and
full of expertise. Not only the knowledge and research experiences were gained,
but good relationship, friendship, and Japanese kind of hospitality were also found
all the time during our stay. Therefore, we would like to thank Takeuchi-sensei very
much for allowing us to be visiting researchers, Sayama-san for all the support
for our research, and all ICHARM members for giving us a warm welcome. If we
have another opportunity to be visiting researchers in the future, we will be very
pleased to come back to ICHARM again.

(Contributed by Dr. Sriariyawat)

Capacity Development

2012-2013 M.Sc. Program and 2012 Ph.D. Program starts
as 2011-2012 M.Sc. Program ends
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ICHARM conducts the one-year M. Sc. Program, "Water-related Disaster Management
Course of Disaster Management Policy Program (JICA training Program: TRAINING FOR
EXPERT ON FLOOD-RELATED DISASTER MITIGATION)," as a joint effort with the Japan
International Cooperation Agency (JICA) and the National Graduate Institute for Policy
Studies (GRIPS). They program
started its fifth year on 7 Octo-
ber 2011 and recently ended on
14 September 2012.

After a year of hard work, nine-
® teen students (one each from
{ the Philippines, Fiji, Sri Lanka,
=\ Tunisia and Vietnam, two each

d from Bangladesh China, Indo-
nesia and Nepal, six from Paki-
stan) finally met the graduating
requirements and obtained a
Master's degree in disaster man-
agement. After the graduation
ceremony, the new graduates
proudly returned to their home
countries with their enhanced
expertise.

The new students of the M.Sc. and Ph. D. programs (two front rows) and
ICHARM staff pose for photos at ICHARM (5 October 2012)
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Meanwhile, another set of students started the sixth year of the program on 4 Octo-
ber. This year, twelve students participate in the program from the Republic of Albania,
Bangladesh, Colombia, Malaysia, Myanmar, Nepal, Nigeria, Serbia, Sri Lanka and Ven-
ezuela. The opening ceremony was held at ICHARM in the presence of the directors
of JICA Tsukuba and ICHARM and other guests. On behalf of the students, Mr. Konara
Mudiyanselage Nalin Kumar Ranasinghe from Sri Lanka expressed his determination to
complete the program successfully.

In addition, another student from Guatemala joined the Ph.D. Program on disaster
management this year, which ICHARM started in collaboration with GRIPS in Octo-
ber 2010. ICHARM held a joint opening session for the Ph.D. students with their M.Sc.
counterparts. We expect that the interaction between the two programs will generate
dynamic synergy effects for each other and ICHARM activities.

We will update you on the programs in future ICHARM Newsletters.
(Written by Daisuke Kuribayashi)

Project Updates

Capacity Development for “Effective Flood Management
in River Basins of the Philippines” (ADB project TA7276-REG)

ICHARM, the Philippine Atmospheric, Geo-
physical & Astronomical Services Adminis-
tration (PAGASA), and the Asian Develop- PS
ment Bank (ADB) co-organized a capacity o¢
development training program for flood risk
management on 26-28 September in Metro
Manila and on 2-4 October in Tuguega-rao
City, Philippines, as part of ADB's Regional
Capacity Development Technical Assistance
for Supporting Investments in Water-Related
Disaster Management (ADB TA7276-REG),
based on the partnership agreement between ICHARM and ADB. 1t attracted a total of
63 administrators and practitioners from different agencies involved in the flood risk
management in the Pam-panga and Cagayan River basins, such as PAGASA, Depart-
ment of Public Works and Highway (DPWH), Office of Civil Defense (OCD), National
Irrigation Administration (NIA), as well as local municipalities. ICHARM sent its Team
Leader Toshio Okazumi and five other staff members for the training program.

Group Discussion, Training in Metro Manila

The training program addressed three key points: (i) aspects of flood damage; (ii) coun-
termeasures; and (iii) necessary data. Participants of the training program took part in
lectures on the survey results of flood damage and flood risk management in the two
river basins. They also actively participated in group discussion on flood risk manage-
ment, application of Integrated Flood Analysis System (IFAS), and development of an
act|on plan for future flood risk man-agement (For details of IFAS, please visit the IC-
" - HARM website; http://www.icharm.
pwri.go.jp/research/ifas/).

Through the training program, the
participants reaffirmed the impor-
tance of collaborations among rel-
evant organizations and the necessity
of accurate data. They also had a
better understanding of usefulness
of flood forecasting, possible uses of

Training in Metro Manila, Philippinés
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satellite-based precipitation data, and importance of ground observation for flood early
warning in the two river basins. According to the post-training questionnaire results,
over 90 percent of the participants found the training program “useful for flood early
warning” and “informative.” i

Some participants even re-
quested additional training
program to make full use of
IFAS in their work.

In the Philippines, where se- "
rious floods occur every year, &&
flood forecasting technolo-
gies are expected to help
mitigate possible flood damages. Especially, remote sensing technologies such as IFAS
are highly expected to be introduced as supplement information in poorly-gauged river
basins. Reflecting such high expectations, the training program in Metro Manila was
broadcasted by the national broadcasting network at a news program.

Training in Tuguegarao city, Philippines

(Written by Mamoru Miyamoto, Project led by Toshio Okazumi)

Other Topics

41st ICHARM R&D Seminar by Mr. Masahiro Imbe, Executive of ARSIT
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The 41st ICHARM R&D Seminar was held on 11 September 2012 by inviting Mr.
Masahiro Imbe to speak about the “Implementation of Well-balanced Hydrological
System for the Development along the Tsukuba Express Line (TX line).” Mr. Imbe
is currently an executive of the Association for Rainwater Storage and Infiltration
Technology (ARSIT).

Mr. Imbe has been very cooperative for the ICHARM M.Sc. program. He annually
provides students with a lecture on integrated flood control measures for the Tsu-
rumigawa River and accompanies them on a study trip in the river basin. This time,
he lectured on the introduction of rainwater storage and infiltration measures for
runoff control to a housing area newly developed along with the construction of
the TX line.

In the lecture, Mr. Imbe first outlined about the basin conditions of Lake Ushikunu-
ma, located near Tsukuba City. He then explained about the planning process for
the introduction of rainwater storage and infiltration measures for runoff control
to newly developed areas along with the TX line between 1995 and 2006. He con-
tinued on describing several views of other countries on a “well-balanced water
cycle,” the important concept underlying the planning of runoff control measures.
He also shared with the audience an actual plan of the introduction of rainwater
storage and infiltration measures in the Ushikunuma basin, and finally the results
of the water cycle analyses using a tank model, which was conducted for the Hasu-

r— numagawa River basin, located in the
' Katsuragi area, one of the major newly-
~ developed areas along the TX line.

About 40 people including ICHARM
researchers and students participated

post-lecture discussion, exchanging
= views and ideas.

(Written by Daisuke Kuribayashi)
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Comments from the internship students

Kaito Zibiki

Kochi National College of Technology

During 20-31 August, I was given a chance to work on my
assignment at ICHARM. More specifically, I studied how to
process observation data collected in actual rivers by using
observational device called ADCP. Getting useful pieces of
advice from researchers there, I was able to learn a lot of ideas
and skills for data processing. Studying at ICHARM was also great because I
could actually see researchers working on issues for the good of society. In ad-
dition, I was very impressed to see everyone communicating in English and
thought I want to be able to do that some day. It was just two weeks, but I had
great experiences at ICHARM. What I learned there will certainly help a lot in
my future study.

Masato Kita

[ had an opportunity to study at ICHARM for about a month
from 23 July through 31 August. During my stay, I worked
on my master’s thesis on rainfall analysis by using a WRF
meteorological model and was given a number of helpful in-
structions ranging from basic model operation to data assimilation methods
for better projection accuracy. The experience at ICHARM helped me a lot to
increase the knowledge for my assignment. Not only that, surrounded by all the
researchers, I got motivated for research more than before. Since I had never
lived outside my home town Hiroshima, living in Tsukuba, far away from home,
was also very exciting and enjoyed finding new things here and there every day.
Finally, I would like to thank many people for their help to make all this happen:
Dr. Tomoki Ushiyama for his kind supervision, other ICHARM researchers and
staff for everything they did for me, and college faculty members for their gen-
erosity to let me take this opportunity.
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*June - September 2012.

Peer-reviewed Papers PUblication LiSt

OKAZUMI Toshio, NAKANE, Tatsuto, KAMADAI, Takeshi, FUKUWATARI, Takashi, The Multiple Contributions of Dams and Reservoirs after the 2011 Great East Japan
Earthquake, International Symposium on DAMS FOR A CHANGING WORLD, Organizing Committee, ICOLD 2012 Kyoto, JAPAN COMISSION ON LARGE DAMS, June 2012

Mamoru Miyamoto, Toshio Okazumi, Shigenobu Tanaka, Seishi Nabesaka, UGGESTION FOR AN ADVANCED EARLY WARNING SYSTEM BASED ON FLOOD FORECASTING
IN BENGAWAN SOLO RIVER BASIN, INDONESIA, Proceedings of 10th International Conference on Hydroinformatics, IWA IAHR ,July 2012

Kwak, youngjoo, Jonggeol Park, Atsuhiro Yorozuya, K. Fukami, Estimation of flood volume in Chao Phraya river basin, Thailand from MODIS images coupled with flood
Inundation level, the 32nd annual IGARSS symposium 2012,IEEE Geoscience and Remote Sensing Society ,July 2012

Kwak, youngjoo, K. Takeuchi, K. Fukami, J. Magome, A New Approach to Flood Risk Assessment in Asia-Pacific Region Based on MRI-AGCM Outputs, Hydrological
Research Letters,Japan Society of Hydrology and Water Resources, August 2012

Okazaki, Pat YEH,Kei Yoshimura, Masahiro Watanabe, Masahide Kimoto, Changes in Flood Risk under Global Warming Estimated Using MIROCS5 and the Discharge
Probability Index, Univ. of Tokyo, Journal of the Meteorological Society of Japan, Meteorological Society of Japan, SEptember 2012

FRIELE, FREEUE, EKE—, RAICHIIBINKKFICH T BB KFFHRIEIRDHER © VK> 5 —F + Z=—RU/\— 1 DFEFIZ 0 (Development of Flood
Disaster Preparedness Indices (FDPI)  in Thailand :Focus on the Cases of Ubon Rachathani and Hat Yai), 3R 2 %% (The Journal of Thai Studies) , HA&Z 1 %% (The
Japanese Society of Thai Studies) , 2012478

Journal Papers

Badri Bhakta Shrestha, Hajime Nakagawa, Toshio Okazumi, Kenji Kawaike, Yasuyuki Baba, Prediction of potential outburst floods from Tsho Rolpa Glacial Lake of Nepal,

Proceedings of the 57th Annual Meeting of the Japan Society Civil Engineers, Japan Society Civil Engineers, September 2012
Oral Presentations (Other presentations)

REMNE, MEHKENT XTI (IFAS) IEL DK T— 2B FIRICH 115k FH (Flood forecasting in poorly-gauged river basin using Integrated Flood Analysis
System (IFAS)) « £ARFR2012FE ($48E) K TFICET 2 FHMMEREZREAT—X A2, 2012488

BEIKE—, BEEAREEE X EDBIREHEICEITBHZ5(Study on prediction of landslides through the satellite rainfall data), #4[E]GIS-Landslide and
Natural Hazard 2244, GIS-Landslide FiZEs, 2012478

RENE, 728 HFEIRDIACORERENTNDFUF~ICHARMIC 55173 ER Y #H+~(Applications of digital topographical information to flood and inundation analysis
— researches at ICHARM), BRI BHEF S FMUAEEFFFEES LUV VR IYILTTEE, pp.38-46., 2012464
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