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Introduction of the newly founded KSI
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The KSI that had a close relation with our ISS completed its activity in
2009, and a new society “Kyoto-Shiga Sustainability Institute” (new KSI)
was founded. It aims at the interdisciplinary activity on the study and
academic establishment of sustainability science, and its implementation
and promotion by the members consists of researchers, citizens and
students. Symposia, seminars and publication will be planned. New KSI
welcomes members to join the research activity and supports, that
requires no members fee.
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For inquiry or joining, please contact below in the Konishi Laboratory
in Kyoto University.

tel : 0774-38-3430 fax : 0774-38-3439
e-mail : ksi@iae.kyoto-u.ac.jp
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New chairperson,

Takamitsu Sawa, President, Shiga University
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| am OMORI Keiko, professor of the Center for Advanced Policy Studies of
Institute of Economic Research of Kyoto University. | have joined this unit from
the latter of 2011 fiscal year. | major in environmental economics, especially on
creating the low carbon society. Interdisciplinary challenge is very important to
make a sustainable society 50 or 100 years later. | would like to contribute the
challenge in this unit.
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A summer school in Kiev Polytechnique Institute
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| attended a summer school in Kiev Polytechnique Institute (KPI) in
Ukraina, that as an exchange agreement with ISS. Not only from
Ukraina, over 200 students and lecturers from Russia, Europe and US
have attended the two weeks course of classes and various events
operated by students. School was for sustainability study, and includes
economics, business study, biology, information, operations research,
energy and other areas are organized to 3 courses. School is organized
and operated by students group, and participating students were very
active and enjoyed the lectures, events and discussions. It is recommended
to participate as both lecturers and students.

20125EYY—RI—ILEA
Information of summer school 2012

HP : http://summerschool.ssa.org.ua/
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Participants of the summer school at a monastery of Orthodox in Kiev
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The centipede under a sunshine
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Satoshi Konishi, Director, Institute of Sustainability Science
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The centipede race in a sports festival. Various tactics are considered, .
but nothing is effective than a teamwork. Wa07E,

On a sunny day in autumn, sports festivals are held on playgrounds of

the schools with children and local residents, that is one of the most
important events for children. This type of competition is unique in
Japan and is not popular in foreign countries. In many of the games,
instead of competing gifted physical capability or highly trained skill of
performance, a group of players with various capabilities of bodies and
ability composed of classmates or local community people compares
their organized motion overcoming the difference. There are many
kinds of games to compete between the groups of people with variety
of individual ability, but the secret to win these games are common;
how the individual members would harmonize to absorb the difference
each other. A good example is “centipede race”, that is a race by the
group of runners forming trains with their legs bound each others,
where all the members should synchronize their steps despite of their
individual running speed.

Last year in Japan, people suffered the shortage of electricity and
renewable energy, particularly photovoltaic solar generation was
expected. On a clear fine day in autumn, we can feel large amount of
electricity is supplied from the sun, but in fact this is not very much
welcomed from the aspect of the stability of the electricity network
called grid. While we cheer our children under the blue sky, electricity
system is playing the “centipede race” behind the cables. All the
generators in the generation stations, by hydro, fire, nuclear, large,
small are connected to the system, and rotate at the exactly same rate,
same phase of steps, of 60 cycles in one second in Western part of
Japan. No exception, no error greater than 0.1%. In this perfectly
organized team, solar power joins as a selfish team mate who runs
and stops by his own.

No people participating the sports festival on the play ground are
using electricity, because it is a good sunny day, outside of the house,
and not too hot or cold. On the roof of the vacant house, generated
electricity is unused and thus sold, but the demand of electricity
connected on the same cable is not large and some other generation
station must be stopped. Nice weather in autumn is known to change
rapidly, and cloud would come to hide the sun in the meantime, and
back-up fire powered stations will have to start to cover the stopped
solar power. Like a team mate of the train in the centipede race, other
generators must struggle to provide more energy to recover the
shortage of the slow runner. When this increase of load exceeds the
limit of the generators, they stop to work and even larger load kills all
others in a chain reaction. This is the typical mechanism of the large
scale loss of electricity called blackout, and in fact it happened in
Germany where prediction of wind power failed and caused a major
damage in the entire Europe. In order to prevent it, more powerful
runner is needed in centipede, that causes increase of fire powered
stations that are not often used.

People expect renewables for stable electricity supply, but it
actually increase dependence of unpreferred fossil energy. For the
stable electricity, unused source is more important, and Japanese
people in a fine autumn day know the real solution.



[ ES7S

P00BERNSHIBL TS EFRENECHIZY X , > =
3 =7 b | FE ZO R *— I TSR - 1B
U 'f I‘ﬂﬁﬁiﬁ;ﬂ A NBEITRER |1 30 =N DS BT TEAIC, 328 TR S SABURAMER | TLUrimmrm 85

w ﬁ E RENGHE T HHRRBR O EZINA . ERELED DFBENNREICEET S LI 18 (R AS) SEEF B (ARS- BIESEHIR) 424 1B (TRAD. 111 2

Fumihiro Yamane (Kobe University), Kota Asano (Graduate School of Human and

fﬁﬂﬂl:ﬁﬁﬁ LJZ-#TC:E)(DE‘? Aiﬁ@irl:b‘b‘é%ﬂgﬂ'\l Economical effiCiencY of the large-scale research fac"ity in Environmental Studies), Toshiteru Kii (IAE), et al.

Mutsu-Ogawara district
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After the March 11, the issues of nuclear power-related facilities (NPRFs) siting attract
higher attention of people than before. This is an important political theme regardless
of whether we will use nuclear energy or not in the future. In order to search for a key
to the solution, we have focused on NPRFs in Mutsu-Ogawara Region, Aomori, and
analyzed effects of the facilities on the local industry, property value, economic welfare
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Economic effects of nuclear power-related facilities siting on the host regions
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Tsutomu Kodaki, Associate professor, IAE
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Highly efficient bioethanol production from algae in Lake Biwa was developed using
genetic recombinant yeast. At first, the best conditions for saccharification of algae
were investigated, according to the results of analysis of sugar components. Then,
bioethanol were produced from the sugar solution using a genetic recombinant yeast :

which ferments not only hexose but also pentose. SRR S DY v — T 7 — AU —(CEBINA A TY J — )V

Bioethanol production from sugar solution of algae in Lake Biwa by jar fermentor
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Yasuo Hata, Professor, ICR Tetsuo Sakka, Associate professor, IAE
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Significant increase in some heavy metal elements at the bottom of Lake Biwa has been
observed. In order to investigate in detail the effects of the climate change, in situ
monitoring technique is highly desirable. In the present project, we develop an in situ
underwater elemental analysis based on emission spectroscopy of the laser plasma
generated in water. We developed a novel irradiation condition to generate a
s low-density plasma in water, and also found a way to realize the downsizing of the KRICERT BaE AT CDT S ANFEA-ZDBTTRIM CRETS K-

E#LL COTIRFRIDIRE system for installation at the bottom of the lake. A cavitation bubble generated in water and the plasma emission therein -The optimized
Collection of soil samples in Shirakami Mountain emission for in situ elemental analysis-

In this project, we performed site-related studies on conversion and circulation of
substances by biosystems in forest and lake areas. In the research of forest area, we
conducted the structural biology research on resorcinol-catabolic enzymes from a species
of Rhizobium. By means of X-ray single crystal structural analysis, we have determined the
crystal structures of three enzymes and elucidated their reaction mechanisms in detail.
Furthermore, we have collected soil samples in Shirakami Mountain range and isolated
the microorganisms which live in the soil and degrade some aromatic compounds.
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Modeling study of material transport and recycling
in the environment
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Modeling of transportation of radio isotopes (tritium and '4C) in the environment discharged
from nuclear facilities has been developed. A calculation code for tritium behavior, consider-
ing large aquatic condition such as sea surface, has been established. The model has been
verified by measuring tritium concentration in environmental water sampled in Aomori-site
and by indoor experiment. Migration of carbon (COz2) in the environment has also been
analyzed considering absorption by forests. These discharged radio isotopes are recognized
as effective tracers to understand material transport in the environment.
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Kazunori Morishita, Associate professor, IAE
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Kazuyuki Noborio (ISS), Yoshiyuki Watanabe (Japan Atomic Energy Agency),
Satoshi Konishi (IAE), et al.
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Rokkasho, Aomori, where environmental water was sampled
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Metabolic and gene expression profiling of Thujopsis dolabrata
var. hondai
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To obtain the fundamental information of Thujopsis dolabrata var. hondai, for breeding and
efficient utilization, we cloned full-length cDNAs putatively involved in the biosynthesis of
anti-tumor lignan of T. dolabrata var. hondai. In addition, we conducted metablome analysis
of the extract from needles using the state-of-the-art mass spectrometer.
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Toshiaki Umezawa, Professor, RISH
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Shiro Suzuki (RISH), Koji Tanaka (Aomori Prefectural Industrial Technology
Research Center), Daisuke Shibata (Kazusa DNA Research Institute), et al.
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Thujopsis dolabrata var. hondai
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Dynamic analysis of forest biomass and its sustainable utilization
in the Biwa Lake basin
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To achieve the low-carbon society through the sustainable utilization of forest, we character-
ized the forest biomass in the Biwa Lake basin as a case-study. The type of biomass and its
variation of this area were monitored widely by Microwave Satellite Images which can
capture ground image even in cloudy and night time. More detailed and confined biomass
characteristics were able to clarify from monitoring data by the Biwa Lake Environmental
Division, Shiga Prefectural Government. This study provides important basic information to
the middle and long-term biomass cycle model, which can integrate statistical data and
hydro- meteorological monitoring data.
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The image of microwave satellite
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Molecular evaluation for the forest health in Japanese red pine
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The pine wilt disease is caused by a nematode migrated with a vector sawyer. It has been
often an epidemic and even been extinguished pine forests. Utsukushimatsu is a variety of
Japanese red pine, and develops the multiple stems forming an ornamental round tree
crown. It distributes in a restricted area in Shiga Prefecture being preserved as a National
Treasure of Japan. The resistant seedlings against the disease have been developed by the
Prefecture. We have clarified the resistant related gene profiles, which allow diagnosis of the
trees. The results allow us not only the disease resistant silviculture but also the forest health
conservation.
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Hiroyuki Kuroda, Senior Lecturer, RISH
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A damaged Japanese pine forest

Orange arrow : pine wilting caused by pine wood nematodes. The forest is partly
replaced by the other conifers (right side). Yellow arrow : a survived pine tree in the
damaged forest. The developed resistant varieties are originated from such survived
individuals. The distinct genes between the survived and killed trees are elucidated.
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Development of seismic resistance design method for wooden frames
which enable sustainable wooden resources model
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In order to utilize provincial timbers, two types of portal frame systems composed of built-up
members made of Shiga-prefectural grown cedars of 15cm squares cross section. One
method is using direct lamination using wooden dowels, the other one is spaced built-up
method. For both methods, techniques for mechanical lamination, beam-column joint
technique as moment-resisting joint were investigated in details then by combining these
techniques, portal frames of 3.6m in span, 2.7m in height were made and static push-pull
cyclic lateral loading tests were conducted for estimating whether the design method for
portal frames using built-up members were reasonable.
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Kohei Komatsu, Professor, RISH
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Akihisa Kitamori, Takuro Mori (RISH), Hiroshi Kawase (DPRI)
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Portal Frame Specimen composed of Spaced Built-Up Members Subjected to Lateral Loading
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Detailed measurement of mass exchange, transportation, and
mixing process in land atmosphere
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St EHAH L BESRFDRE (LRSS L ) OHRAFEICHEFLE U,

In order to clarify transportation and mixing process of atmospheric minor constituents
released from land or forest, we have developed the techniques to measure wind velocity,
temperature, and water vapor in the atmospheric boundary layer using 1.3-GHz wind
profiler, RASS, lidar, etc., and have applied them to observations around the Shigaraki MU
Observatory. We have also examined transportation and mixing process using a large eddy
simulation (LES) model which used those observation data as an initial value. Moreover, in
cooperation with the railroad company, investigation of the strong wind (Hira wind blowing
down) in the west coast of Lake Biwa was also started.
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Hiroyuki Hashiguchi, Associate Professor, RISH
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Detailed measurement of local atmospheric phenomena and
mass exchange and transportation in Aomori
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Large scale atmospheric phenomena such as "Yamase’ and the monsoons are occurred in
Aomori Prefecture, and there exists a local circulation according to unique topography with
them. In this program, we have studied to clarify these atmospheric phenomena by using the
remote sensing technology and the numerical model in cooperation with Hirosaki University
and Institute for Environmental Sciences. A wind profiler was transported to Rokkasho in
October, 2010, and has continuously provided the wind velocity profiles with a high
temporal resolution. The intensive observation using radiosondes, a lidar, etc. was conducted
in July- August, 2011 and we could observe detailed structure of ‘"Yamase'.
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Hiroyuki Hashiguchi, Associate Professor, RISH
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Yasumasa Kodama (Hirosaki University), Hitoshi Kawabata (Institute for
Environmental Sciences), Masanori Yabuki (RISH), et al.
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Radiosonde intensive observations at Rokkasho, Aomori (Back is a Doppler sodar)
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Assessment of earthquake disaster in the water-front of the Lake Biwa
based on archeological survey of lake bottom
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Archaeological village ruins discovered in the sub bottom of Lake Biwa should be the records
of tectonic and non-tectonic movement of coastal ground and its influence on the history
and development of coastal towns from the medieval ages. Our investigation in the sub
bottom village ruins reveals that liquefaction of coastal ground (soft sand) induced the
landslide moved into Lake Biwa. Modern cities are intensively developed until coastal line on
the similar ground condition around large lakes and ponds. The archaeological and geological
investigations on sub bottom village ruins in Lake Biwa should point out the hazard risk and
provide the assessment for sustainability of the modern water front cities.
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Toshitaka Kamai, Professor, DPRI
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Hiromichi Hayashi (The University of Shiga Prefecture),
Tsuyoshi Haraguchi (Osaka City University), Masaharu Youda (Lake Biwa Museum)
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Newly discovered relics from the sub bottom village ruins (processed stones)
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Long-term history of sediment yielding from the granite areas
around the Biwa Lake
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Granitic rocks in Japan and other Asian countries are heavily weathered and subjected to
many landslides induced by heavy rainstorms. We clarified sediment yielding history in
granitic rock areas around the Biwa Lake at Tarao, Koka-city and at Yamanaka, Otsu-city.
We found that sediment yielding started to increase from AD 1300 years, which could be
attributable to human activities in wide areas. Sediment yielding might be much less since
BC 1000 to AD 1300.
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Masahiro Chigira, Professor, DPRI
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Yuki Matsushi (DPRI), Fujio Masuda (Doshisha University),

Keiji Takemura (Graduate School of Science)

AD1300F(IcEEUc T ATERY & TNEBEIH LWL T E7RHEEY . AD 1300

FOHBDIF. LEBICIHREMICEA TS LINEICKOTHEUICORELEHD.
Debris flow deposits in AD1300, which is overlain by later debris flow deposits.
Debris flow deposits in AD1300 is rich in carbonaceous materials in its top, which
suggests that wildfire might cause the debris flow.
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Basic study on analyzing exchange of air mass, water, and carbon dioxide between
forest and atmosphere, and study on its inter-comparison among some forested areas
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We conduct in-situ and long-term observation related to exchange between forest and
atmosphere of air mass, heat, water and carbon dioxide using the tower observatory
constructed in the typical broad tree forest in Shiga, in Ehime, and in Aomori. Based on the
analyses with the observations, we make inter-comparison of the exchange characteristics
among those two forested areas and the other two forested areas in other locations,
focusing on the differences in the type and the age of trees. Also, we started the remote
sensing observation synchronized with the tower observatory.

wiscarsern s HRdL W—

Eiichi Nakakita, Professor, DPRI
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Keiji Takase, Nobuhiro Ebisu (Ehime University),

Sachinobu Ishida (Hirosaki University), et al.
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Flow gaging weir constructed at Shigaraki town in Shiga
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Modeling the circulation of air mass, heat, water and substances over the basin
and in the Lake of Biwa, and assessment of climate change impact on the circulation
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We aim to model the chain of circulation of air mass, heat, water and substances over the
Lake Biwa basin, through the atmospheric-surface interface, in the river basins, and in the
water body of the lake. Also, we started to assess climate change impact on the circulation,
based on the developed model.

prscRzeAn-se Ak =—
Eiichi Nakakita, Professor, DPRI
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Yosuke Yamashiki (DPRI), et al.
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Three-dimensional distribution of water temperature simulated by a long-term
computation using a developed three-dimensional fluid model (Courtesy of Prof.
Yosuke Yamashiki, DPRI)
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Practice-Oriented area study on re-vitalization of networking societies
by "Zaichi" (village-communities) and local towns (rural urban)

EFEENZCR EMOBERENRARTI . COEINS. FIL LK BE
[CT74—ILRRFT—2 a3 (FS)ZRE L. Mg R, 75 BiaF. #isTNPO. it
REZF.UBEDERLEDALD  HADRILINDEF ULWFFREZHICHEELT
W T EZBIEL EMTORBZHRET DLV AT —IBHRREE Zind
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The project has started from a point of view of necessity of the consciousness of ZAICHI
(locally existing). The three field stations namely Moriyama, Kutsuki and Kameoka have been
set up. The different peoples from residents, local government personnel, NPO members and
researchers etc have participated in the unique research activities such as sharing practical
experiences to build an alternative model for future image of re-vitalized rural communities
in Japan. The project has published the records of participation in the “practices” with local
peoples and analysis on its background through the project newsletters namely” ZAICHINO-
CHI" etc. The models depending on the characteristics of ZAICHI (locally existing) of each FS
are appearing on the basis of the consciousness of ZAICHI.
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Kazuo Ando, Associate professor, CSEAS
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Kosuke Mizuno (CSEAS), Kichiji Yajima (ISS), Reiji Suzuki (Kyoto Gakuen University),

etal.
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Cleaning the Okawa river by the residents of Mizaki-cho, Moriyama city, Shiga
Prefecture (June 26,2011 by Ando)
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Looking back at four years' activity of Mobile Site Type Research
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Future prospects of mobile site studies
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Toshiaki Umezawa,

Director for Planning & Strategy, ISS, Professor, RISH
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Discussion in a mobile site study
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Looking back on research in 1SS
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Kazuyuki Noborio,

Assistant Professor, ISS
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Experimental setup for measuring hydrogen isotope behavior in materials (a) and
environmental measurement for modeling material transport in the environment (b)
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Each scientific field has its own style of research. Clearly, expanding and
deepening studies in every field is important. However, though it may result in
short-term success, building walls around one's own bailiwick will ultimately
lead to decline. In this context, collaboration-if rational and logical-between
different sectors is critically important. Our mobile site studies have been
conducted as mutual-benefit-based projects, and they have delivered a
number of platforms. In addition, the project members have recognized that
research styles vary according to the scientific field, and this has built mutual
trust. Now, it is time for us to expand our collaboration based on these
platforms.
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| have studied one of mobile site type researches, “Modeling study of material
transport and recycling in the environment”, as an assistant professor of 1SS
for about 3 years. Before starting this research, | was working on the
laboratory experiment and computer simulations related with energy science
and engineering. In this mobile site type research, | have been able to taste
field research such as modeling of material transport in the environment and
sampling environmental water at Rokkasho, Aomori. Looking back on the
research in ISS, it is instructive that | can obtain interdisciplinary experience and
broad view for the research.
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Beer of the wedding party
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Kichiji Yajima, Researcher, ISS
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| was invited to a wedding party several times in Laos. When the party
warms up, the newlywed couple moves from table to table and
offers whisky to the guests. Handing a small sum of money to the
couple, the guests empty the glass.

Beer is a favorite drink at the party. | saw beer bottles in the cases
were piled high at the party before, but recently beer is often offered
by beer servers and beautiful party hostesses on assignment from the
beer company. | wonder how much consumption of beer increase.
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L :Groom and bride
R:Beer server
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Mayumi Kawahata,

Staff of Planning & Strategy, ISS
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Mobile Site Type Research and Exploratory Research became a
final research year. Each project has not only been promoting
interdisciplinary collaborations and site-oriented studies on field
and community but also has been contributing to recovery from
Great East Japan Earthquake. The symposium on ISS will be
held on Tuesday, Feb. 28 and Wednesday, Feb. 29. All of 32 projects
will present the research results and the extension in the future.
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I"fo about ISS Office The office of ISS provides meeting space to facilitate

communication among researchers from various fields.
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Please submit an application form to book the meeting space
according to the rules and regulation of ISS.
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