RARKE Vol.
SEEEBEREMRI=VE

—a—-ALv— He8

ISSN:1882-9929

NEWS LETTER from Institute of Sustainability Science, Kyoto University

CONTENTS W -
¥

MISS ACTIVITY
B3 EEEERREmREI=Y b
B s —bESF—
The 3rd International Short Seminar /

Energy Generation & Supply in Europe and in Hungary

W& A 2 IN—8B7h

Greeting from the new members of ISS

H " i

WEEA v t—2 \BFOADOFITH s . “
SEEMREMRI-—v MR IEEZ . ’
FOREWORD : By the fireplace ‘
Satoshi Konishi : Director, 1SS '

WSS —Y 1 FREEHE—

Feature — Mobile Site Type Research -
s = \ -k
WKS| §855~ 4 FRZIRYE-T
SEERHNSMRI-y b CEERT L% — HHE

Joy of the multidisciplinary collaboration research at KSI
Takashi Morii : Director of Planning and Strategy, ISS, Professor, IAE

-

BREPORT
M7+ BHEWRE
BAERKSIPELVWYATAFEY T2 TRERK) YRV ILRE
A report of the discussion meeting about

Socio-Economic System Reform and Technology Strategy
A report of the 4th KSI Sustainability Science Symposium “Food and Environment”

WSS POCKET

FOREWORD : By the fireplace

BRIAOD X DEY




Gy IMIRY

ESEEFEBRIFMIRIAZ v b

EffY 3—bEIZF—

The 3rd International Short Seminar /
Energy Generation & Supply in Europe and in Hungary

& Speaker Dr. Ferenc Lezsovits
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Kazuyuki Nobario, Assistant Professor of IS5
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Nuclear fusion engineering
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Sustainability assessment by prediction of tritium behavior in the

environment using a compartment model and analysis of
environmental element circulation
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Kuniaki Higashi, Researcher of IS5
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Meteorology
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Detailed measurement of mass exchange, transportation, and
mixing process in land atmosphere
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Kosei Yamaguchi, Researcher of ISS
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Hydrometeorology
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Data assimilation approach of water cycle using atmospheric model
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Since FY2008, a new series of "International Short Seminar" has been
launched. We invite active foreign scientists in the sustainable science field to
make a short seminar in a relax atmosphere. The third seminar was held on
July 15, 2009. Dr. Ferenc Lezsovits, lecturer at the Department of Energy
Engineering in Budapest University of Technology & Economics (Hungary),
gave an interesting and comprehensive talk on “Energy Generation & Supply
in Europe and in Hungary.” He also emphasized the activities in Hungary on

the energy-saving design in buildings and houses.
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Yoshikazu Suzuki, Research Fellow, ISS
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Circulation of hydrogen and water in the natural
environment is analyzed by using tiny amount of
tritium emitted from nuclear facilities as tracer, for the
purpose of flood control, meteorological forecast, and
s0 on. Hydrogen dirculation among atmosphere, land
and ocean surfaces is analyzed by developing a
compartment model, and the model is verified by
environmental measuremnent around Aomori site.
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I studied local weather system during student's time. |
perfarmed 200 times radio sonde observations until
now. After arriving at post, | can research in some
fields, and | have a good motivation. | make an effort in
the future.
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Data assimilation methad of the various observational
data is being developed to evaluate the changes of the
water cycle at the Lake Biwa basin. | also study
guantitative precipitation forecast using the
polarimetric Doppler radar which is the next generation
radar in Japan. From my ISS research, | cherish the
relationship between human and water,
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Satoshi Konishi, Director, Institute of Sustainability Science
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A burning fireplace with socks expecting Santa Claus down
from the chimney.

As the chimney is regarded as the pathway of Santa
Claus, fireplace is the center of a home, particularly for
European, and everywhere in the world, place for
burning fire is where family gather. While in most of the
cases firewood is used as fuel, in England that is the
origin of fireplace (it seemed to be completed as the
current form in 17th century there), coal has been usually
burnt. From the air we can see the city of London

bristling with chimneys on apartments, and is concerned '

with awful amount of coal smoke, that in fact already
has been banned for decades. Even in England, coal was
not used from the beginning, but it substituted wood
resources glowing slower than the increase of demand
under the limitation of sunshine and the earth. Fossil
can satisfy the market by simply digging faster., and thus
the Industrial Revolution was launched. Finally, this coal
consumption is being replaced with gas or nuclear
electricity fireplaces, by the environmental constraints
before it runs out.

Flaming red fire makes us comfortable, but before
enjoying it, to split firewood in the fallen leaves is just a
fun. It may difficult to obtain wood to burn in modern
Japan, but a small copse in my backyard can yield it
much more than enough. Seedlings struggling in the
weeds twenty years ago now became trees taller than my
small house and threatening it. These broad leaf trees
grow fast, and to manage the forest properly, cutting
branches and thinning are needed. | dry these logs for at
least a year, and chop them with a chain saw, and split
them with an ax. These hard wood burn well with
pleasant flavors, and supposed to become good
firewood, but hard to cut and split. In order to enjoy the
fire, significantly long time and works are needed. In the
matters of years however, forests absorb carbon dioxide,
solidify and store into a form of massive fuel, and
including the process of cutting and burning, carbon is
circulating between human activity and the nature.

In our Institute of Sustainable Science, we study
Indonesian tropical forest, slash- and burn farming, or
primeval forest of Shirakami in Aomari. Virgin forests
have been steady state for a long time, where absorption
and emission of carbon dioxide is balanced, that does
not allow any human interference as a delicate primitive
nature. On the contrary man made forests absorb carbon
dioxide during their growth, and the process of cutting
and utilization it returns to the air, but human activity is
included in the sustainable form, Burning fireplace
makes us relaxed, suggesting it is the right way of
sustainable human activity lasted for a long time.
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Site-related studies on conversion and circulation of substances by
biosystemns in forest and lake areas
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Economical efficiency of the large-scale research facility in Mutsu-Ogawara
district
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Modeling the transport and circulation of radio-isotopes in natural environment
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Development of in-situ elemental-analysis technique for the water environment
of lake Biwa
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Ethanal production from algae grown in lake using recombinant yeast
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Dynamic analysis of forest biomass and its sustainable utilization in
Lake Biwa basin
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Molecular markers in pine forest health in Japanese red pine
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Development of seismic resistance design method for wooden
frames which enable sustainable wooden resources model
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Detailed measurement of mass exchange, transportation, and mixing process
in land atmosphere
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Biamass in Lake Biwa

HMEESIORRAD B D4 —~— 70 MgOE N SRR E T
Assessment of earthquake disaster in the water-front of the Lake Biwa based
on archeological survey of lake bottom
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Participatory flood risk management for river basins in the Lake Biwa region:
Focusing on evacuation planning for handicapped citizens
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Long-term history of sediment yielding from the granite areas around the
Biwa Lake
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Basic study on analyzing exchange of air mass, water, and carbon dioxide
between forest and atmaosphere, and study on its inter-comparison among
some forested areas .
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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 en the
circulation
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Practice-Oriented area study on re-vitalization of networking societies by
“Zaichi" (village-communities) and local towns (rural urban)
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Modeling the transport and circulation of radio-isotopes in
natural environment
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Kazunori Morishita, Associate Professor, IAE
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Yoshiyuki Watanabe (Graduate School of Energy Science), Kazuyuki Noborio (IS5),
Satoshi Konishi (IAE), Akihiro Shima (Institute for Environmental Sciences),

Takeshi Muranaka (Hachinohe Institute of Technology),

Katsunori Abe (Hachinohe Institute of Technology),

Akira Kohyama (Murcran Institute of Technology),

Hirotatsu Kishimoto (Muroran Institute of Technology), Hiroyasu Tanigawa (JAEA)
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Nuclear energy systems (fission reactor, reprocessing facility, fusion reactor, etc.)
are developed as future clean energy supply infrastructures. Various kinds of
radioisotopes (tritium, carbon-14, krypton-85, etc) are treated in these systems
and some quantity of those isotopes is discharged to outside of the systems.

The purpose of the present research is to develop a transfer model of the
radioisotopes in natural environments in addition to the nuclear energy systemns,
in which the behavior of the radioisotopes is expressed by a kinetic rate theory
based model. The model is validated by the comparison with experimental data
obtained from environmental measurement in Aomari site. Mass transfer in
multi element systems will be clarified through the investigations for similarity
and dissimilarity of mass transfer in solid materials and natural environments.
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Ethanol production from algae grown in lake using
recombinant yeast
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Tsutomu Kodaki, Associate Professor, IAE
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Highly efficient bioethanol preduction from algae in Lake Biwa is developed using
genetic recornbinant yeast. At first, the best conditions for saccharification of algae are
investigated, according to the results of analysis of sugar compenents. Then, bioethanol
are produced from the sugar solution using a genetic recombinant yeast
(Saccharomyces cerevisiae) which ferments not only hexose but also pentose. It has a
beneficial effect on keeping clean environment in Lake Biwa to use algae as resource
for bioethanol production, since the algae is thought to be a major environmental
pollutant in Lake Biwa.
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Dynamic analysis of forest biomass and its sustainable utilization in
Lake Biwa basin
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Shuichi Kawai, Professor, RISH
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Osamu Kozan (CSEAS), Shoko Kobayashi (CSEAS), Yoshiharu Omura (RISH),
Eiichi Nakakita (DPRI), Kenji Tanaka (DPRI),

Nobuhiro Ebisu (Faculty of Agri. Ehime Univ.)
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This research focuses the dynamic analysis of tree growth and biomass production
of the forests in Biwako basin and its modeling study on the sustainable utilization
of biomass resources in human society. Tree growth in the sample plots is observed
and the forest biomass is estimated. The satellite remote sensing technology to
evaluate forest biomass and productivity is to be developed with the support of
ground observation data. Based on the mass flow analysis of forest biomass
production and utilization, we try to establish its sustainable model of the tree
hiomass as material and environmental resources.

Biomass in Lake Biwa
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Takahisa Hayashi, Associate Professor, RISH
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Hiroyuki Yano (RISH), Kentaro Abe (RISH), Rumi Kaida (RISH), Hisato lkegaya (1SS)
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Although the formation of excess eukaryotic algae is harmful in many ways, there is
a chance that it can be turned to an environmentally friendly purpose. Eukaryotic
algae along with the weeds often found in Lake Biwa could be used as biomass for
the production of bioethanol and nanofibers, among other things. Lake Biwa is
currently the site of research in the areas of biomass resource utilization and
sustainable bioremediation. Lake Biwa Environmental Research Institute is primarily
responsible for the bioremediation studies, while Kyoto University is primarily
responsible for the biomass resource studies.
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Emitted isotopes transfer and circulate in atmosphere, continental and ocean areas by
diffusion, absorption and dissociation. By environmental measurements, concentration
and transfer coefficient of an isotope in each element can be quantitatively evaluated.
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Major biomass: (a) submerged plant (Potamogeton. sp) and (b} filamentous algae
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Bioethanol production from sugar solution of algae in Lake Biwa by jar fermentor
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Forest biomass observation in Biwako basin




Participatory flood risk management for river basins in the Lake Biwa
region: Focusing on evacuation planning for handicapped citizens

TR siE B 18—

Hirokazu Tatano, Professor, DPRI
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Our research purpose is to investigate integrated flood risk management
policies which can reflect citizens' needs and concerns and regional
characteristics, for river basins in the Lake Biwa region. For this purpose,
we have built up a geographical information system which can illustrate
flood risk at present and analyze the effects of implementation of
alternative risk management policies. We have been also investigating the
participatory planning processes for integrated flood risk management.
Our special research interest at present is to expand the research to deal
with evacuation plans for handicapped citizens at flood events.

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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Eiichi Nakakita, Professor, DPRI
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Nobuhiro Ebisu (EHIME Univ.), Sachinobu Ishida (Hirosaki Univ.),

Akira Kudo (Hirosaki Unliv.), Keiji Takase (EHIME Univ.),

Atsushi Higuchi (CHIBA Univ.), Kenji Tanaka (DPRI), Kiyoshi Ishida (Hirosaki Univ.),
Larry Loez (lwate Univ.), Makoto Tani (Graduate School of Agriculture),

Osamu Kozan (CSEAS), Kosei Yamaguchi (ISS),

Kazuaki Yorozu (Graduate School of Engineering)
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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 by the instruments attached to the tower observatory constructed
in the typical broad tree forest in the northern part of the Lake Biwa basin
and in the primeval breech tree forest in the Shirakami mountainous
district. 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.

KEE FIEDTRT
Snapshot of a Flood Disaster Imagination Game
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Tower observatory constructed in the Shirakami mountains in Aomori prefecture.

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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Eiichi Nakakita, Professor, DPRI
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Kaoru Takara (DPRI), Yosuke Yamashiki (DPRI), Hirohiko Ishikawa (DPRI),
Yoshihisa Shimizu (Graduate School of Engineering),
Yashinobu Kido (DPRI), Atsushi Higuchi (CHIBA Univ.),
Kenji Tanaka (DPRI), Yoshinobu Sato (DPRI), Kosei Yamaguchi (ISS)
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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
aim to assess climate change impact on the circulation, based on the
developed model,
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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)

Practice-Oriented area study on re-vitalization of networking societies
by "Zaichi" (village-communities) and local towns (rural urban)
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Kosuke Mizuno, Professor & Director CSEAS
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Reiji Suzuki (ISS), Kazuo Ando (CSEAS), Kichiji Yajima (15S), Miho Fujii (15S),
Nahoko Shimada (155), Norio Ishida (Kyoto Gakuen Univ.),

Hiroshi Kawarabayashi (155), Sanae Harada (1S5),

Nobuhiro Onishi (Kyoto Gakuen Univ.), Suetoshi Kuroda (Shlga Prefectural Univ.),
Tetsuya Imakita (ISS), Kazuya Masuda (ISS),

ST FAR-BREICHD3DD T+ —IL FXF—2 3/ (FS)(C
BVTHRE. MnOEEEE. BiaHH 1HE L . =By
(CHDRUMEDRILF OEFEEDRIEEELTVETSF
IIFSTIE HETTBEI D% (C K D GLIOGHRME XL EF U
DS ERBENREOBFIADEREZEA TLE T H L. G
MABEED U e R S E M b O fe $h D EFRIEHE 2 1ERE L T
WETAARFSTIF. A VS 1 SOETPRAOERZE U GHR
AR BRI E S S DS EEEEERR L TVE
TREFS T T OS2 DE/ED T B D TAHILIOMA
RO~ EFEAIZRR DR L OEFEER G AL -BI0
DD EBRBELTVET . & 5IC.200949AN 5 1085
FTHRAMGEWEICSVTIN - K- L LEEZEE FEihDE
ESEDFLEBURREH L FFTEE L E Ui,

In collaboration with local peaple, local government and NPO at Moriyama, Kutsuki
and Kameoka Field Stations, we are trying to build up the sustainable livelihoed of
local communities by applying the methodology of “Practice-oriented Area Study”.
In Moriyama Field Station, practical way to reactivate the urban area by traditional
culture has been cansidered. In Kutsuki Field Station, we are trying to reconstruct

the traditional life style such as intentional burn for making thatching plant or
shifting cultivation, and also to
establish the new style of
livelihood by the integration of
tradition and modern. In Kameoka
Field Station, we are trying to
reconstruct the assaciation of
hurnan, mountain, river and town
through the revival project of
river-rafting which was the main
transportation in former days to
carry the timber there. We had the
exhibitions at Kyoto University
Museum, .under the title “Scenery
with Fire, Water, Earth and Local
People. Bridging Past and Present
of Locality” during September and
October. 2009.
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Making the rafting in Hozu river




Joy of the multidisciplinary collaboration research at KSI
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Takashi Morii, Director for Planning & Strategy, ISS, Professor, IAE
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Like other collaboration research groups in KSI, we
have driven a multidisciplinary collaboration to
tackle an urgent problem on monitoring the effect
of climate changes on the human health. We
intended to use "tears" for diagnoses, but none of
the members of our group, Professors Futaki and
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Sampling of tlacrimal fluids under the guidance of Dr. Satoru Yamamoto.

Uesugi at Institute for Chemical Research and |, was
familiar with the handling of "tears," the tlacrimal
fluids. We were quite lucky to have Dr. Satoru
Yamamoto, an ophthalmologist at Yokohama
Sakae Kyousai Hospital, as a collaborator ta help us
understanding the characteristics and sampling of
tlacrimal fluids. Dr. Masaki Yamada of Shimadzu
Cooperation contributed to the characterization of
small molecules in tlacrimal fluids by his
state-of-the-art mass spectral analyses.
Collaboration with these beautiful people made the
four years of research at KS| as quite fruitful
experiences for us,
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A report of the discussion meeting about Socio-Economic
System Reform and Technology Strategy
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Go Urakawa, Assistant Professor, IS5
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The discussion meeting about “Socio-Economic System Reform and
Technology Strategy” was held on 15th September at Kyoto University. Hirashi
MATSUMOTO, President of Kyoto University, Prof. HANAKI Keisuke, Tokyo
University, Prof. Mitsuhiro NAKAGAWA, Ibaraki University, Prof. Yutaka SAITO,
Hokkaido University, Prof. Takamitsu SAWA, Kyoto University and Prof. Satoshi
KONISHI attended and discussed about “Socio-Economic System Reform and
Technology Strategy” with various kinds of perspectives by the coordination of
Prof. Susumu IAL.
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A report of the 4th KSI Sustainability Science Symposium
“Food and Environment”
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Kenichiro Kobayashi, Assistant Professor, 1SS
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The 4th Sustainability Science Symposium with the theme of “Food and
Environment” was held on 27th October at Kyoto University Clock Tower. The
sympaosium started from the key note speech by the Professor emeritus Yukio
YAMORI of Kyoto University, then the panel discussion by the coordination of
Prof. SAWA was taken place with Misuzu ASARI, Tadashi INAMOTO, Yoshihiro
MURATA and Prof. YAMORI. The venue was almost fully occupied and many
questions were raised by the audiences. The symposium ended on a high note.

POCKET

OS54 F, FTITITHRKEEDHE

Collaborative Agreement with the National Technical University of

Ukraine, Kyiv Polytechnic Institute
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Satoshi Konishi, Director, 1SS
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A collaborative agreement between the Institute for Applied System Analysis,
Kyiv Polytechnic Institute(KKPl) and the Institute of Sustainability Science, Kyoto
University was signed. The president of the KP| himself takes a lead to start the
sustainability science in Ukraine and chose our ISS as an international partner and

proposed the collaboration. Ukraine is active in both industry and agriculture,
and the study of sustainable society recently started against environmental
problems. It is famous granary area for chernazem(black soil), and unique
natural environment character-
ized its large rivers and inland sea
(Black sea) that is quite different
from Japan. We ISS expect to
unfold our methodology of our
domestic Site type research and
international collaboration with
Asian countries.
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Fukiko Endo, Staff of Planning & Strategy, 1SS
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Left : Symposium on Extreme Weather and Impact Assessments— for better future projection

Right : International Symposium on Radar and Modeling Studies of the Atmosphere
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Takashi Kamei,
Assistant Professor, 1SS
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| went to Norway and Germany in this September. They are
known as sustainable countries. | confirmed this again when | got
off the trains from airports. They are eco-countries. Bicycles are
put in front of the stations. They are not for rent. People can use
them from stations and put them back. There are many ways to
build sustainable societies. Making a tool is a fun!

FYA 2 BEESCE(E R Y A0 T—)
Bicycles at stations (L: Germany, R: Norway)
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I attended two academic events, which are “Symposium on Extreme
Weather and Impact Assessments—for better future projection,” and
“International Symposium on Radar and Modeling Studies of the
Atmosphere—The 131th Symposium on Sustainable Humanosphere.”  Not
to simply keep surviving, but to create a variable future, what practical
activities are needed for us at the present time?
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The office of ISS provides meeting space to facilitate
communication among researchers from various fields.
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Please submit an application from to book the meetiong space
according to the rules and regulation of IS5.
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