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The 14th “Kira Prize” of The Japan Society of Tropical Ecology

(Awarded on 19th Jun., 2010)

Studies on nutrient dynamics and vegetation changes in teak plantations
and swidden fields in Myanmar
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Reiji Suzuki, Assistant Professor, ISS

RERERRDSIREICEDETH 10 £, Svr~— - /N\O—IL
MDEY DYV RF—IEMPHRMORHGEICR T 2ERFNREZ
T CEFRUC. SN —CO—EDARMRIF. BFERERFTDIR
BEHRICKELEFSUeEDFHEZWEEE, [y —DF—5
EMS KOBHEFHERICH I DB D BB EEEZLICEI T DA %R ]
EUC BARFEERZ R[S RE | BHEZEZE LI U,

REKRZFa+ vV I\ARF2010
YA IV ADRIDRKRDHUR

Open Campus 2010 in Kyoto University, Uji
Future Vision created by Science
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Reiji Suzuki, Assistant Professor, 1SS

TR22610H2380'5248(CHF T FEHRDF v/ ) A RFEH
TONEUI.ISSh 5l RE 7 I 77 IR FPR DR EEZIR D24 D E

% ’ ﬁ?’:s':ﬁ%ﬁﬁ
-' S . Q

B 58 18E B

Toshiaki Umezawa, Professor, RISH
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In research and development, there is a stage where the collaboration of
related, but distinct, fields is indispensable for the next breakthrough. Now,
the field of sustainability science is at such a stage, and collaboration with the
fields of economics and ecology is required. In this context, | am very much
interested in establishing sustainability science. | would like young scientists
and graduate students in sustainability science and related fields to work hard
to deepen their understanding of their own specialized fields with wider and
more holistic perspectives.
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During these 10 years, | have been studied on sustainability of taungya teak
reforestation and swidden cultivation in Myanmar from the view point of
nutrient dynamics and vegetation changes. Findings of these researches
received much recognition and “Kira Prize” was awarded from Japan Society of
Tropical Ecology.
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Soil survey in the Bago Mountains, Myanmar
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Uji Campus of Kyoto University was opened to the public during 23rd to 24th
October, 2010.In the extension lecture held on the 24th, Associate Professor
Ando from ISS showed a future

vision of rural areas in Japan and

other Asian counties from his life

experience as a researcher.
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| am Kozo Matsubayashi, professor of the Center for Southeast Asian Studies
with the specialty of geriatric and field medicine. Global human ageing is the
big worldwide issue in 21st century, as well as energy or environmental one,
which remains to be considered both in global and local context.
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The wish of ikra (fish roe)
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Satoshi Konishi, Director, Institute of Sustainability Science
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Salmon roe and herring roe. They are served as typical
Japanese new year dishes, wishing fertileness.

Herring and salmon roes (expressed as “ikra” in Russian) are served as
dishes to celebrate a new year in Japan as the symbol of fertileness from
their large numbers, wishing the prosperous posterity. Indeed the
number of the eggs of the fish roe is enormous, born fry are caught by
other fishes, killed by accident, and even if they grow up, fishery and
environmental destruction by people prevents them to come back safely.
It is impossible to predict the tragedy of all the poor destiny of these
majorities of the fishes. However the number of the mature fishes that
comes from the roe that survive to breed can be speculated by a simple
logic. In the simple case of salmon that a couple breed only once in their
lives, number of the successful survivors averaged over a large number
of generations are just one male and one female, regardless of the
number of the eggs. If smaller than a parents of the fishes come back,
they should have become extinct long time ago, and no tradition to eat
herring or salmon roe could established in Japan. On the other hand,
supply of mineral elements brought from the land by rivers to the ocean
is almost stable, and the photosynthesis by plankton is also steady, thus
the total amount of nutrition provided in the sea water is limited and
that would control the entire amount of biomass, or meat of the fishes
to be roughly stable. If more than a couple of fishes repeatedly came
back from a roe for generations, population of the fish would
exponentially increase, depress other creatures to compete, and
eventually the entire ecological system in the sea would disrupt. Of
course this population stability is an average over the long period, and
only means that it does not exhibit tendency to increase or decrease. In
reality the change in short term is violent and significant, and the subtle
balance can easily be broken and the species disappear. Actually salmon
has once decreased considerably in Japan, but people those loved to eat
them began artificial hatchery, that recovered the population of salmon
effectively. On the other hand it is said that the size of individual fishes
became smaller. It was quite understandable, that demand for salmon
already exceeded the natural capacity of the ocean. Then the people
started cultivation, and the life cycle of salmon is now isolated from the
natural eco-system. In the case of less luckier herring, their roe
"kazunoko” was eaten too much by fertility wishing Japanese, and
hatchery is yet to be popular, has almost disappeared from Northern
coasts of the country.

All the species of animals and vegetables on this planet have
significantly changed their life styles while the mankind enjoyed its
prosperity, as the results of the interaction with them. Every creature has
its role to recirculate the stable amount of elements in the eco-cycle
determined by the earth and the sun in the eating / being eaten process.
Without the stability of these material flows, no individual species can
stably exist for a long time. Including mankind, the eco-system can be
maintained only with stable populations of the consisting species from
the aspect of sustainability. Thank God, mankind was successful in
fulfilling its prosperity as celebrated in the old testament said, “Be
fruitful, and multiply, and replenish the earth” when it started, but after
its wish of fertility has almost accomplished, the real answer to be
sustainable beyond it was not given. This destiny is controversially
suggested by the new year dishes symbolizing the fertility.
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The Energy of The Throbbing Pulse
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Young assistant professors and researchers who have various
backgrounds belong to ISS. Each of them studies on various field and
location, reflecting the concept of the ISS, to promote integrated
transdisciplinary studies free from the existing faculties and academic
boundaries of fields for sustainable existence of humankind.

In this newsletter, summaries of their researches are introduced.

3ﬁ “| % S$EEBRIPHEI= v N 45ERIE

Go Urakawa, Assistant Professor, ISS
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Building Standardized information Processing Based on Location
Information to implement Emergency Response and Management
Effectively

KEFHLER., WISHORARDEOSVLKERLZRIRT D1
HICIF, HEFEE B PULICET 2RTEREHEL. B
BRISEE U CXKERINZED D I ENUERAARELED KT,
WD RFDOBERELIEL . KEWRABICSINT 2RBED
WHRERHSZH—9 57D COP (Common Operational Picture)
ZEHT D EDEEELD T TR (FEKMDIRIKZD N D
PILEBTEDBRE LVTHERTT FRBRICP>TLENT
ElF. KEFRICEFTEEVEEDNTLE T FEROBAREE
BEDEFUERRDIENBERLEVS T EITIED T T FLDH
RTIE, W TORBRPEIAZD E(C. FREED SEBREDH
R BNFEEN I EREO ML ZBB L TUVET,

In order to implement effective disaster response for victims, practitioners
should share information to grasp the overall situation of damages and
response of disaster countermeasure organizations in chronological order
responsive. “Common Operational Picture (COP)” can assist appropriate
decision making after disaster occurs at EOC. COP is created by integrated
various kinds of information and map is effective information to grasp the
situational awareness between practitioners and one of an important tool
in COP. My research is to build standardized information processing based
on location information for local governments that they should prepare in
advance.
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Map for situational awareness
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Restoration of Satoyama with the aid of
swidden cultivation
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Our study aims to attain restoration of Satoyama and regional activation
with the aid of skill and knowledge inherited in traditional swidden
cultivation in Yogo town, Shiga prefecture. Because slashing and burning
of swidden cultivation stimulates regeneration of various plants,
abandoned Satoyama would be rejuvenated after the burning. In coopera-
tion with local people in Yogo town, we are trying to establish the future
vision of forest management which is suitable for contemporary Yogo
town.

BEBDNAN CGRERT)
Burning of swidden field (Yogo town)
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Kazuyuki Noborio, Assistant professor, 1SS
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Analysis of tritium transport in the
environment
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During operation of fusion power plant or nuclear facilities, tritium is
discharged. Radiation from tritium is so faint that it will not be a problem.
However, if large amount of tritium is concentrated in DNA in human body,
it may cause health disturbance such as cancer. Discharged tritium is
transported along with air flow in the environment, migrates to water on
land surface, or is transfers to animal and plants, and finally gets to human
body. These behaviors are computationally simulated in this study. For
verification of the simulation, environmental measurement around the
reprocessing facility is planned at Rokkasho, Aomori.

RFKZIRE U BRE 7 i
Rokkasho, Aomori, where we sampled environmental water



Find Enzyme, Know Enzyme
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Enzyme is biocatalyst which is implicated in various biological processes.
One of my purposes of the research is to find useful enzymes produced by
microorganisms in the Shirakami Mountain Range. There is a great
potential to find new microbial enzyme. Another purpose is to analyze the
structure of enzyme by means of systematic X-ray crystallography. Using a
synchrotron X-ray diffraction, we can analyze the structure of enzyme at
high resolution. The knowledge and information obtained by X-ray
crystallographic analysis of enzyme will provide a clue to understanding the
biological processes.

Surface boundary layer observation using
radar system
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This study aims to elucidate the effects of local wind field around Lake Biwa
to the transportation of atmospheric minor constituents and water
circulation in the lake, focusing on the local circulation system between the
lake surface and surrounding mountains and urban areas. The 1.3-GHz
wind profiling radar, developed at Shigaraki MU Observatory, Kyoto
University, are employed to the field observations in Shiga prefecture to
monitor the detailed spatial structure of wind velocity, temperature, and
humidity.

Quantitative Precipitation Forecast Using
Advanced Weather Radar
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Polarimetric Doppler radar can transmit not only horizontal wave but
vertical wave, the radar can receive both intensity and phase shift of each
waves respectively. So, the radar has a possibility of measurements of the
types, shapes, and size distributions of precipitation particles. Figure shows
3D distribution of radar echo and hydrometeor classification at a vertical
section estimated from our developed method which can express
co-existing state of some precipitation particle types such as graupel,
snowflake, and ice crystals. Its information is very effective for data assimila-
tion of cloud microphysics in numerical weather prediction. We challenge
to improve the accuracy of short term rainfall prediction using the advanced
weather radar.

The role of NPOs concerning social decision
making process for siting of nuclear power plants
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It has become increasingly difficult to build new nuclear power plants
because the public and residents opposes them. Recently, the activities of
non-profit organizations (NPOs) have been increasing. The purpose of this
research is to figure out the role of NPOs concerning social decision making
process for siting of nuclear power plants.

HHEABZER EEN ORI I—BEDIRTH M EHDMEMMEICHITD
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The Hamaoka nuclear power plants (November 9, 2010. Shizuoka prefecture)
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Tilting system of atmospheric radar
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(a)X-ray Diffraction Experiment (b)Sampling of Soil Hydrometeor classification and 3D image of radar echo above Okinawa Island
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Morphology and function of root hairs supporting phosphate
absorption from soil
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Takashi Aoyama, Professor, ICR
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Root hairs play an important role in the uptake of nutrients from the soil.
Although the morphology of root hairs is influenced by the availability of
inorganic nutrients in the soil, the mechanism for regulating the flexible
root-hair morphogenesis is still unclear. We are focusing on phospholipase D
(PLD) and phosphatidylinositol 4-phosphate 5-kinase (PIP5K), phospholipid-
metabolizing enzymes known to regulate root-hair morphogenesis in
Arabidopsis, and clarifying the mechanism by which these enzymes mediate
the response of root hairs to phosphate starvation.

204 XFXFDIRTOPIPSKBRIFEER
DIFFL () BRUHE (1)

Non-induction (left) and induction (right) of PIPSK overexpression in Arabidopsis roots.
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Exploratory and multidisciplinary research on historical change in
material cycles and biological hotspots in inland basins
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Yoshiki Sohrin, Professor, ICR
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The present study was intended to explore a novel multidisciplinary approach
to investigate the total environmental changes in land water systems. We
have studied (1) temporal and spatial variations of trace elements in Lake
Biwa, (2) material diffusion models in the stream, (3) topographic change and
budget of earth and sand in the Uji River, (4) flow and quality of groundwater
in Kyoto Basin, and (5) biodiversity in lake basins and depressions. The results
were discussed and synthesized in a workshop in September 2008 and a
symposium in March 2010.
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Subsidence topography and characteristic fishes in the study area
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Development of Organic Synthetic Reactions for Exploitating
Biorenewable Carbon Resources Based on Strategic Elements Science
and Technology
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Masaharu Nakamura, Professor, ICR
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This research program deals an exploratory study on the synthesis of valuable
aromatic compounds from lignin, by way of the development of supramo-
lecular nanocatalysis based on metalated amino acids and peptides, \We have
found that Pd complex-bound norvaline and its derivatives showed character-
istic selectivity profiles in oxidative decomposition of lignin models.

TINE UTcBHF7 / iR (ER VA EAN . GIATER)
Gel of the supramolecular nanocatalyst. (left: in a reactor, right: microscopic image)

Currently, ISS carries out 34 projects of Mobile Site Type Research and
Exploratory Research. In this topic, fruitful results of Exploratory Research
projects carried out from FY2008 to FY2009 are introduced.
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Advanced application of mid-infrared FEL in sustainability science
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Toshiteru Kii, Associate Professor, IAE
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A survey of seeds and needs on new energy development in Asia
and Europe powered by GIS technology
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Yoshikazu Suzuki, Assistant Professor, IAE
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Characterization of Thujopsis dolabrata var. hondai by a
systems-biological approach
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Toshiaki Umezawa, Professor, RISH
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The MIR wavelength region (5 — 25 um) are called “fingerprint” region of
molecular, because every molecules have individual vibration spectra in MIR
region.Since renewable energy resource in the future is expected to reduce
environmental load, researches on energy-related material which convert
solar energy or bio-energy into electricity or chemical energy are becoming
more important. Thus, in the Institute of Advanced Energy, Kyoto University,
we have developed an MIR Free Electron Laser (KU-FEL) facility and feasible
studies have been conducted.
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Schematic drawing of the KU-FEL accelerator system
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Geographical, political and cultural situations deeply affect the development
of renewable energy in the world. An appropriate "portfolio" of renewable
technologies is necessary for region by region. We have studied seeds and
needs on new energy development in Asia and Europe. In addition, based on
our project, a series of "ISS International Short Seminars" were conducted
during FY2008-2009.
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European Union Sustainable Energy Week 2009 (EUSEW, Brussels)

Thujopsis dolabrata var. hondai is the important forest tree species in Aomori
Prefecture. Towards the better utilization and the establishment of breeding
system based on the genetic information, we conducted the metabolic and
transcriptomic analyses of needles of the conifer. We found that congeners
of podophyllotoxin, a commercially important antitumor lignan, were present
in the species, and we found the genes putatively involved in the biosynthesis
of podophyllotoxin.
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Collecting needles from Thujopsis dolabrata var. hondai
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Observations of transport and mixing processes of atmospheric
constituents in Aomori
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This study aims to elucidate the transportation of atmospheric minor
constituents and local weather systems around Aomori prefecture, such as
Yamase and heavy snowfall. Radio sonde observations are employed in
Aomori prefecture to monitor detail of the vertical structure of wind direction
and velocity, temperature, and humidity. Impacts of GPS data assimilation is
investigated using mesoscale numerical model of the Japan Meteorological
Agency.
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Radio sonde observation in Aomori
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Optimization and reevaluation of the large-scale water resources
development project - Case study of Narmada Valley Development
Project (NVDP) -
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Kenji Tanaka, Associate Professor, DPRI
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Field survey was conducted in the development area and beneficiary area of
Narmada Valley Development Project implemented in mid-western India.
Interviews were conducted from the local people in the water-supplied
village, un-supplied village, resettlement area, Hindu Pilgrimage site on the
water usage, various problems and benefits associated with the project. On
the way, information on the irrigated crops are collected.
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Interviews in the resettlement area
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Mutual Collaborative Practice-Oriented Area Studies on Locally Existing
Wisdom for Disaster Reduction & Development and Sustainable Base
( Nature*Health-Society) between KEIGI Region in Japan and Bangladesh
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Kazuo Ando, Associate Professor, CSEAS
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In the first year, the PLA(Participatory learning and action) and the PWS
(participatory workshop) were held at Moriyama, Kameoka and Miyama by
the participants from NGO, University of Bangladesh, Myanmar, Laos and
the local governments, the local people’s organizations, NPO, the ISS
Kyoto-Shiga Field Station(FS) of Japan. In the second year, the four FS
research fellows have visited rural Bangladesh and had conducted PLA to
exchange their opinions in the same manner of the first year in Japan. This
project has sought the methodology of Mutual Collaborative Practice-
Oriented Area Studies though systematizing intuitions at the site.
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Discussion between the personnel of the association of KAYABUKI-NO-SATO

preservation and the participants from Bangladesh, Myanmar and Laos at the
MIYAMA folklore museum in Myiama-cho of Nantan-shi.
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Mobile Site Type Research in the Sustainability Science, which
launched in FY2008, became third year. The symposium on ISS will
be held on Thursday, February 3. Most of presentations will be given
by young researchers in the inter-disciplinary field. It is to expect the
extension in the future of the Sustainability Science.
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We will introduce present research activity of our “graduate” in his
new place.
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Hisato lkegaya, Researcher, Kyoto
University Pioneering Research Unit
for Next Generation
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Currently, | am working as a researcher in the Pioneering Research Unit

for Next Generation, Kyoto University. The present study aims to
develop the extraction of cellulose-nanofiber from algal resource.
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Publication of FY 2008-2009 Report of Institute of
Sustainability Science
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We published FY 2008-2009 Report
of Institute of Sustainability Science
on September 10th, 2010.
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about ISS Office
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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 ISS.
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