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Md. Mahabubur Rahman (Toshiaki Umezawa) : Improvement of wood characteristics of
tropical Acacia by molecular breeding

As the first step towards the improvement of wood characteristics of Acacia
mangium and Acacia crassicarpa by molecular breeding, we have established the
efficient micropropagation system and the genetic transformation and regeneration
systems. Thus, we have established: 1) mass plantlets propagation technique for both
Acacia species from nodal segments, 2) micropropagation of plantlets regenerated from
phyllode segments of A. crassicarpa by somatic embryogenesis and 3)
Agrobacterium-mediated genetic transformation system of Acacia crassicarpa with the
integration of B-glucuronidase (GUS) reporter gene. The established procedures in the

present investigation can be used as tools in the genetic improvement of these Acacia

species.

Fig. 1. Micropropagation of 4. mangium. A. Multiple

proliferated shoots, B. Acclimatized plantlets. . . . .
Fig. 2. Micropropagation of A. crassicarpa. A.

Multiple proliferated shoots, B. Acclimatized plantlets.

Transgenic A. cmss:carpawilh the
integration of GUS gene

Somatic embryogenesisof A. crassicama
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Bio-nanofibers and their nanocomposites for structural applications— current state and beyond
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Cellulose is a polysaccharide forming the framework of green plant cell walls and it is the

most abundant form of biomass on Earth. Cellulose is always present in fibrillar form,
nanofibers comprised of straight molecular chain polymers arranged parallel to their axes with
hydroxyl groups connected laterally by hydrogen bonds. This unique configuration grants
remarkable mechanical properties to these nanofibers, which are comparable to those of
aramid fibers. Cellulose nanofibers compete well with synthetic fibers as they are relatively
less costly, renewable, recyclable, and possess high strength per weight. Chitin is another
abundant polysaccharide and is found in the hard material forming the exoskeleton of marine
crustaceans, insects and in the cell walls of many filamentous fungi. The molecular structure of
chitin is identical to that of cellulose with the exception of a hydroxyl group replaced by an
acetamido group. The only way to exploit these bio-nanofibers in useful load bearing materials
is to extract them from the original tissues to use as reinforcement in nanocomposites.
Research on cellulose nanofibers and whiskers has been initiated by researchers at
CERMAV-CNRS in France. In 1995, Favier et al. [1, 2] reported the production of polymer
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films reinforced with whiskers extracted from sea animals, tunicates. An aqueous suspension
of latex obtained by copolymerization of styrene and butyl acrylate was mixed with an aqueous
suspension of tunicin whiskers and film casted at room temperature. This method allowed well
dispersed whiskers throughout the composite. Films up to 6 wt% of cellulose exhibited an
increase in shear modulus in the rubbery state of more than two orders of magnitude. Moreover,
whereas the modulus of the matrix decreased with temperature, the modulus of the composites
remained constant up to the temperature where cellulose starts to decompose. The unusually
large reinforcing effect was explained by the phenomenon of percolation, a mutual interaction
of nano-elements forming a rigid network of hydrogen bond-connected reinforcing phase.

In following works [3, 4], Dufresne and coworkers reinforced plasticized potato starch with
potato parenchimal nanofibers to improve the modulus above Tg and water sensitivity, two
typical drawbacks of starch. Above Tg a modulus increase of about 2 orders of magnitude was
reported even at a filler content of 5 wt%. But when Angles and Dufresne [5, 6] produced
composites filling plasticized starch with tunicin whiskers, the storage modulus of a 25 wt%
whisker at 365K (above Tg) was just about 20 times higher than that of the matrix, contrasting
with the much higher reinforcing effect of plasticized starch filled with cellulose nanofibers [3].
They concluded that the disparity was due to differences in flexibility, of stiff and straight
whiskers contrasted to flexible, hairy nanofibers. They suggested that in composites with
whiskers, the reinforcing effect is based on the formation of hydrogen-bound network while
for composites with nanofibers the reinforcement is accomplished by the same rigid network
but also by an additional entangling effect. The entangling effect of microfibrils was confirmed
in a later study by Samir et al. [7]. Cellulose whiskers are stronger than cellulose nanofibers if
considered in terms of mechanical properties of the individual elements, since whiskers consist
of monocrystals whereas nanofibers are comprised of crystalline cellulose with weaker
amorphous domains along their axis. However, if the collective behavior of these elements
inside a composite is taken into account, nanofibers deliver more effective reinforcement than
whiskers owing to the percolation through hydrogen bonds supplemented by mutual
entanglements.

A conclusive evidence of the cellulose nanofibers reinforcing potential was shown by Yano
and Nakahara [8] when they described the production of molded materials based on
microfibrillated cellulose (MFC), a commercially available cellulose nanofiber morphology
obtained from kraft pulp. Materials fabricated without any adhesive achieved a bending
strength of 250 MPa. With the addition of only 2 wt% oxidized starch, the yield strain doubled
and the bending strength increased to 310 MPa. This unusually high strength was attributed to
the interactive secondary forces developed between the nanometer scale web-like network of
cellulose fibrils. Considering the good compatibility between cellulose and phenolic resin,
sheets obtained by filtration of MFC slurries were impregnated with a thermoset resin phenol
formaldehyde (PF), stacked in layers and compression molded under pressures as high as 100

MPa [9]. The mechanical properties obtained were significantly enhanced, the Young’s
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modulus achieved 19 GPa and the bending strength attained was about 370 MPa, figures
comparable to those of commercial magnesium alloy. When compared to composites based on
non-fibrillated pulp fibers fabricated following the same compression molding of PF
impregnated sheets, MFC nanocomposites had slightly higher Young’s modulus, but exhibited
about 1.5 times higher bending strength. Having similar modulus, the higher strength was a
direct consequence of a higher strain at fracture of MFC-based composites.

In order to determine how the degree of fibrillation of kraft pulp reinforcements affects the
final composite’s strength, samples were produced using wood pulp with different levels of
refining and homogenizing treatments [10]. MFC is obtained by repeated mechanical action of
a high-pressure homogenizer on wood pulp previously treated by a disk refiner. The number of
passes through the homogenizer as well as the number of passes through the refiner determines
the degree of fibrillation, resulting in different cellulose morphologies. PF was used again as
the binder and the method to produce the composites followed the procedure adopted
previously. There was no change in strength for composites prepared using pulp fibers treated
by refiner up to 16 passes, however, a stepwise increase occurred when the treatment attained
30 passes through the refiner. The strength suddenly increased from about 200 MPa to 300
MPa. Scanning electron microscopy observations revealed that fibrillation of the fibers surface
solely did not increase fiber interactions. Only the complete fibrillation of the bulk of the fibers
resulted in an increment of mechanical properties, and additional fibrillation by
homogenization treatment led to a linear increase of strength. Nanofibrillation eliminates
defects or weaker parts of the original fibers that would act as the starting point of cracks.
Besides, the work of fracture is enhanced due to the highly extended surface area of networked
nanofibers which generates an increased bond density that slows down crack propagation. This
study demonstrated the need of nanofibrillation to attain enhanced strength, which is not
possible to achieve with micro-scale fibers.

Currently, the major obstacle to a widespread adoption of cellulose nanofiber-based
composites is the high energy input needed for the nanofibrillation process. The cost of
nanofiber extraction is still high and the yields are low. The production of commercially
available microfibrillated cellulose, for instance, requires an energy consumption of 30,000
kWh/tonne. However, recent developments in pre-treatments like enzymatic, anionization, and
cationization with posterior fibrillation through a microfluidizer, accomplished at Innventia in
Sweden, brought the energy input down to 500-2,000 kWh/tonne [11]. While cellulose is quite
difficult to nanofibrillate, chitin seems to be less demanding. Ifuku et al. [12, 13] have
demonstrated that by cationization of chitin prior to grinding treatment, it is possible to
nanofibrillate even previously dried purified chitin. Drying produces strong interactions among
nanofibers by hydrogen bonds, making it harder to separate them. Other possibilities are
related to the source of cellulose, parenchyma cells from fruits and roots can be fibrillated
more easily than wood fibers. These raw materials can be obtained as agricultural by-products

after the extraction of juice or starch. These examples are sure indications that progresses in
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nanofibrillation techniques will soon overcome the cost barrier to produce inexpensive
nanofibers as production scales up. Considering that the research interest in cellulose nanofiber
applications started to grow about five years ago and we have seen such a progress, it is not
inconceivable to bet that commoditization of nanofibers will be possible within another five
years.

Another major issue concerning the production of nanocomposites is the burden in
dispersing hydrophilic nanofibers in hydrophobic polymer matrixes. Up to now most of the
high strength nanocomposites were fabricated by impregnating paper-like sheets of nanofibers
with polymeric resin, especially thermosets. However, successful reinforcement of
thermoplastic polymers with nanofibers is still rare. Perhaps the method closest to an industrial
process is that reported by Jonoobi et al. [14] who accomplished compounding through a
twin-screw extruder. To attain good dispersion of nanofibers, a master batch was prepared by
dissolving polylactic acid into an organic solvent to disperse nanofibers at high concentration.
The mixture was diluted to final nanofiber contents during extrusion. This approach is similar
to those proposed by Iwatake et al. and Suryanegara et al., but limited only to the initial step.
The subsequent extrusion step is the same adopted by plastics manufacturers. Ideally the
solvent use should be eliminated to make the process completely environmentally friendly. In
other studies, Tingaut et al. [15] have successfully dispersed acetylated cellulose nanofibers in
chloroform upon drying, whereas Eyholzer et al. [16] prepared carboxymethylated cellulose
nanofibers that could be redispersed in water after freeze-drying. These accomplishments show
the potential to chemically hydrophobize nanofibers in order to avoid agglomerations in polar
and nonpolar media. Even though nanocomposites cannot yet be produced exclusively by
extrusion compounding, an adequate chemical modification of cellulose nanofibers seems to
be the key to attain good dispersion in thermoplastic matrixes. More research will concentrate
on the compounding of nanofibers with thermoplastics in the next years so as to bring these
materials closer to industrial production. Once it happens, a potential application would be in
automotive body panels (e.g., the Smart Fortwo), where weight reduction is essential to
improve mileage in both combustion engine cars and electric vehicles. Cellulose nanofibers
would provide stiffness, impact strength and very low thermal expansion for reduced gap
tolerances in such applications.

As high performance composites have been produced using bio-nanofibers, the research will
naturally extend to the reinforcement of biopolymers to clear up some of the shortcomings that
keep these sustainable plastics still out of the market. The development of high performance
and completely bio-based composite materials will be the most promising area of research in

the forthcoming years.
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Research Institute for Sustainable Humanosphere, Kyoto University
seek applicants for “Mission Research Fellows” from the public

The Research Institute for Sustainable Humanosphere, Kyoto University, as a Joint Use/Research
Center in the field of Humanosphere sciencesis seeking applicants for the mission research fellows,

as described below.

This Institute defines, from a global viewpoint, the regions and spheres vital to human existence--
involving the human habitat, the forest-sphere, the atmosphere and space-- as the Humanosphere,
and strives to explore and develop innovative interdisciplinary fields that provide “scientific

diagnoses and technological solutions” regarding this Humanosphere.

Mission research fellows are young researchers who belong to the Institute’s Center for Exploratory
Research on Humanosphere and are committed to exploratory/fusion research projects relating to

the four missions with the aim of establishing Humanosphere science.
Outlined below are the four missions set for expanding new interdisciplinary fields of the
Humanosphere through amalgamation of the four spheres - the human habitat, the forest-sphere, the

atmosphere and space - are:

Mission 1: Assessment and remediation of the Humanosphere

This mission seeks to deepen understanding of the current conditions and fluctuations of the
Humanosphere by developing research involving observation of the atmosphere and observation
techniques, the formation and genetics of woody plants, the effective use of forest resources etc.,
and to establish the foundations for a system that enables sustainable accumulation/use of woody

resources, while maintaining a sound environment.

Mission 2: Development of Science and Technology through Biomass and Solar Power Satellite

Research toward a Solar Energy Society

This mission aims to create sustainable societies relying more on renewable energies, such as solar
and biomass energies, with reduced consumption of fossil resources, through advanced research on

solar power station/satellite (SPS) and the conversion of wood biomass to fuels/chemicals.

Mission 3: Study of the Space Environment and its Use

This mission aims to build research foundations for Humanosphere expansion into space in the 21st
century, through advanced research on space plasmas, exploration of the space environment
surrounding the Earth, development of exploration technologies, quantitative evaluation of the
natural space environment/spacecraft environment, space engineering and astronautics, and studies

on development/use of wood materials in space environment.
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Mission 4: Development of Technology and Materials for Cyclical Use of Bio-based Resources

The aim of this mission is to build a cycling system for wood resources, to realize sustainable,
recycling-oriented societies. Through deeper/advanced research on wood resources, which are
highly renewable and productive bio-based resources, this mission focuses on the development of
fundamental technologies with lower environmental impact on every phase of the biomaterial life

cycle involving production, processing, use, disposal and reuse.

For details, see the RISH website http://www.rish.kyoto-u.ac.jp/.

Application Guideline for Mission Research Fellows, Research Institute for Sustainable

Humanosphere, Kyoto University

e Positions available: Mission research fellows: About 4 persons (employment starts on April 1,
2011)
e Application period: From January 14, 2011 to February 14, 2011

e Eligible applicants: Those who have acquired or are definitely scheduled to acquire a doctorate by

April 1 of the academic year of selection, and who have no full-time job.
e Term of office: From April 1, 2011 to March 31, 2012 (Although the term basically ends on
March 31, 2012, it can be extended if a post is secured after assessment of the research results.)

e Application documents:

(a) Resume: applicant’s name, birthday, age, academic history, job history, e-mail address etc.

(b) Specialized field, related mission. Give one project title you are proposing.

(c) List of research achievements (original papers, books, patents, other) and a maximum 3
reprints or copies of major papers

(d) Outline of past research activities (in approx. 800 words)

(e) What you want to achieve in research (in approx. 400 words)

(f) Research plan (write specifically in approx. 1600 words)

(g) Names and contacts of references (2 persons) regarding the applicant’s research and
personality

e Submit application documents to:

Administration Office, Research Institute for Sustainable Humanosphere, Kyoto University
Gokasho, Uji City, Kyoto 611-0011
(Write “Application documents for mission research fellow enclosed” in red on the front of the
envelope. If using postal mail, send by simple registered mail.)

e Contact: Hiroyuki Yano (yano@rish.kyoto-u.ac.jp)

e Employment conditions:

(a) Status: Limited term staff; Title in office: Research Stuff

(b) Salary: as a mission research fellow (approx. 300,000 yen monthly)
(¢) Commutation allowance and workmen's accident compensation

insurance will be provided.
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Day 1°* 10 June 2010 (Thursday)

11.30 — 12.45: Registration

12.45 — 12.55: Opening Address by Prof. Endang Sukara (LIPI)

12.55 — 13.05: Opening Address by Prof. Sudjarwadi (UGM)

13.05 — 13.15: Opening Address by Prof. Toshitaka Tsuda (RISH)

13.15 — 15.30: Lecture Session I (Atmosphere Science)

13.15 — 13.45: Prof. Toshitaka Tsuda Climate and Weather of the Sun-Earth System

13.45 — 14.15: Dr. Dhani Herdiwijaya Solar Activity and Space Weather

14.15 — 14.45: Dr. Kenshi Takahashi Laser-based Techniques for Exploring the Trace Molecule
Exchange Between the Atmosphere and Biosphere

14:45— 15.05: Lecture Session II (Biosphere Science)

14.45-15.05 Prof. Endang Sukara Search for Strategic Approach Toward Forest Base
Sustainable Economic Development

15.05 — 15.15 Coffee break

15.15 - 17.15: Lecture Session III (Forest Science)

15.15 — 15.45: Prof. Shuichi Kawai Sustainable Production of the Tropical Forest Biomass and
Its Effective Utilization

15.45 — 16.15: Prof. Dr. Moh. Na’im  Close to Nature Silviculture

16.15 — 16.45: Dr. Sri Nugroho Marsoem Wood Formation and Quality

16.45-17.15: Prof. Bambang Hero Saharjo Forest fire and Global Climate Change: Indonesian
perspective

Day 2™ 11 June 2010 (Friday)

09.00 — 10.00: Research Introduction from RISH Students

09.00 — 09.12: Makiko Yokozeki

09.12 — 09.24: Sho Nonaka

09.12 — 09.36: Mimei Nishioka

09.36 — 09.48: Rohny Setiawan Maail

09.48 — 10.00: Yulianto Purmono Prihatmaji

10.00 — 11.00: Lecture Session IV (Applied Engineering Science)

10.00-10.30: Prof. Naoki Shinohara Wireless Power Transmission for Sustainable
Humanosphere

10.30-11.00: Dr. Tomohiko Mitani  Microwave Processing Technology: A Promising Approach
to Future Material Processing

11.00 — 13.30: Lunch and Friday Prayer

13.30 — 14.30: Lecture Session V (Urban Science)

13.30-14.00: Prof. Tsuyoshi Yoshimura Termites for New Energy Options: Japanese
Perspectives

14.00 — 14.30: Dr. Sulaeman Yusuf Urban Pest Management

14.30 — 15.00: Coffee Break

15.00 — 16.30: Lecture Session VI (Living Science)

15.30-16.00: Mr. Mohamad Najmul Islam Survival Strategies of the Riverbank Erosion
Displaces: A Study on Padma River in Bangladesh

16.00-16.30: Dr. Satoko Hamamoto  Tracing Commitments to Disaster Restoration:
Anthropological Approaches in South Sulawesi and Yogyakarta

16.30 — 17.00: Ms. Hiroko Kinoshita Indonesia al-Azharies in Contemporary Cairo: Through
the Perspective of the Network Analysis

17.00 — 17.10: Closing Address by Prof. Shuichi Kawai (Vice-President, Kyoto University)

Day 3" 12 June 2010 (Saturday)
07:15—-17:30 : CULTURE TRIP
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TEL : 0774-38-3662 E-mail : tsuyoshi@rish. kyoto—u. ac. jp
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radar) 1%, BAFN 59 FFIC B R FE T ERITOEFHANICRE ST V7
WRKORZBPHARE L =X —TH Y, sHiE»bEEERKICEDL K
ROER), REMBRZBHE L TV D, ERRCCREEILFERFRHIC s, B
HE v BEMILS:, [RGF - RAWILE, K% - FHPIZE, B85 - 1 L%,
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- FELZTEL T, BEEY VRV Y AR L, FRRERL LS5 %O2E
[E B[R AT O HEE 2>V Tl L7,
24 fEDO DEAFE K (D B 17T HFERBFRERD & 25 fFOR A X —FKEK BT, 1
RS D OFEFEMZ EOICERY . +0REmEITO 2N TEL, £,
RENRERERIIRT 2D, 77 AT 7 FEZEIRI - FIIT L7,
KR U DL, EFERNE T 5450y ar0r b,
e | LCR a1 TEREGEHR - HUEREA) (20— v a3 TFHER
EFBERED | o ) (BT 2 0Tl b, MU L— ¥ — RS 805 b R
RESBIES | pan . EAORR 5 THROS < OFFEFICERICHE S, IO
S EETAD N GBI A A LT E T, AL LYY AT, MU L— ¥ — 3
OHAOHEIR | fimo s 64 2 RO, ZAETD MU L—F—0RHERIEL, 4
B OIEFEFIH OHEEIZ DV CTIER R m T oLz, Fo, EFEFIFE
SOSMELL L, Hifele MU L— & —HFRHZ ORGP RIS,
September 2, 2010
(Chair: T.Tsuda)
13:15-13:30 Opening address
T. Tsuda (RISH, Kyoto Univ.)
13:30-13:55 The MU radar: How it was born (invited)
- S. Kato (Kyoto Univ.)
78z h 13:55-14:20 Overview of MU radar achievements for 25 years (invited)
M. Yamamoto, H. Hashiguchi, and T. Tsuda (RISH, Kyoto Univ.)
14:20-14:45 Parameterizing Gravity Wave Effects in Climate Models (invited)
M. A. Geller (Stony Brook Univ.)
14:45-15:10 BREAK
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(Chair: M. Yamamoto)

15:10-15:35 Gravity Wave Instability Dynamics and Influences on Small-Scale
Structure Throughout the Atmosphere (invited)
D. Fritts (NorthWest Research Associates)

15:35-16:00 MST Radar Scatter Microstructure Observed with MUR Interferometry
(invited)
J.R. Roettger (Max-Planck Institute/EISCAT-CAWSES— Copernicus)

16:00-16:30 BREAK
16:30-17:30 CEREMONY
18:00-20:30 RECEPTION

September 3, 2010

(Chair: M.A. Geller)

9:30— 9:55 A Study of Atmospheric Gravity Wave Generation by Tropical Convection
(invited)
R.A. Vincent (Univ. of Adelaide)

9:55-10:20 Project Overview on Coupling Processes in the Equatorial Atmosphere
(CPEA) (invited)
S. Fukao (Fukui Univ. of Technology)

10:20-10:35 The utilization of Equatorial Atmospheric Radar in Kototabang,
Indonesia (invited)
Bambang S. Tejasukmana (LAPAN)

10:35-10:45 Space Weather Research Program in Indonesia (invited)
Sri Kaloka P. (LAPAN)

10:45-11:00 Multi-scale aspect of Baiu—frontal disturbances observed by the MU
radar
Y. Shibagaki (Osaka Electro—Communication Univ.), M.D. VYamanaka
(JAMSTEC), H. Hashiguchi (RISH, Kyoto Univ.), and S. Fukao (Fukui Univ.

Fu s 5 n of Technology)

11:00-12:00 POSTER
12:00-13:00 LUNCH

(Chair: R.T. Tsunoda)

13:00-13:25 Upper Atmosphere Studied by FORMOSAT=3/COSMIC Constellation (invited)
C.H. Liu (Academia Sinica, Taiwan)

13:25-13:50 Coupled Electrodynamics and the Development of Plasma Structure in the
Nighttime Midlatitude Ionospher (invited)
R.T. Tsunoda (SRT)

13:50-14:15 Similar features of ionospheric plasma irregularities observed from
middle and low latitude radars: Are they of same origin? (invited)
A.K. Patra (NARL)

14:15-14:30 New aspects of the ionosphere and thermosphere revealed by MU radar
N. Balan (Univ. of Sheffield), Y. Otsuka (STEL, Nagoya Univ.), S.
Kawamura (NICT), M. Yamamoto (RISH, Kyoto Univ.), and S. Fukao (Fukui
Univ. of Technology)

14:30-14:45 Observations of nighttime medium—scale traveling ionospheric
disturbances and field-aligned irregularities at mid-latitudes
Y. Otsuka, K. Shiokawa (STEL, Nagoya Univ.), T. Ogawa (NICT), T.
Yokoyama (NASA), and M. Yamamoto (RISH, Kyoto Univ.)

14:45-15:00 Medium-scale traveling ionospheric disturbances at mid-latitudes
A. Saito (Kyoto Univ.), T. Tsugawa (NICT), M. Nishioka, Y. Otsuka
(STEL, Nagova Univ.), and M. Yamamoto (RISH, Kyoto Univ.)

15:00-15:20 BREAK

(Chair: A.K. Patra)

15:20-15:45 A Review of Mesosphere and Lower Thermosphere Science Enhancement with
Sodium Temperature-Wind Lidar (invited)
Chiao—-Yao She (Colorado State Univ.)

15:45-16:05 Lidar obervations of atmospheric species and parameters in TMU
C. Nagasawa, M. Abo, and Y. Shibata (Tokyo Metropolitan Univ.)
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16:05-16:25 Airglow observations by the Optical Mesosphere Thermosphere Imagers
at Shigaraki
K. Shiokawa and Y. Otsuka (STEL, Nagoya Univ.)

16:25-16:45 Mesosphere summer echoes observed with the MU and Wakkanai VHF radars
T. Ogawa (NICT), Y. Otsuka (STEL, Nagoya Univ.), S. Kawamura, VY.
Murayama (NICT), and M. Yamamoto (RISH, Kyoto Univ.)

16:45-17:05 BREAK

(Chair: D. Fritts)

17:05-17:30 Program of the Antarctic Syowa MST/IS Radar (PANSY) (invited)
K. Sato (Univ. of Tokyo), M. Tsutsumi (NIPR), T. Sato (Kyoto Univ.),
T. Nakamura (NIPR), A. Saito (Kyoto Univ.), Y. Tomikawa, K. Nishimura,
H. Yamagishi, and T. Yamanouchi (NIPR)

17:30-17:50 Development of 1.3-GHz wind profiler radars at RISH, Kyoto University
(invited)
H. Hashiguchi, T. Tsuda, M. Yamamoto, M. K. Yamamoto, J. Furumoto (RISH,
Kyoto Univ.), S. Fukao (Fukui Univ. of Technology), T. Sato (Kyoto
Univ.), M.D. Yamanaka (BPPT/JAMSTEC/Kobe Univ.), T. Nakamura (NIPR),
K. Hamazu, S. Watanabe (MELCO), and K. Imai (Sumitomo Electric
Industries)

17:50-18:10 The operation of the 1.3GHz wind profiler network WINDAS and its
contribution to weather forecast in the Japan Meteorological Agency
(invited)
M. Ishihara (MRI, JMA)

18:10-18:30 Innovation of wind profiling and convection dynamics (invited)
M.D. Yamanaka (BPPT/JAMSTEC/Kobe Univ.)

POSTER SESSION

Precipitation observation by 9. 8-GHz and 35—GHz Doppler weather radars during the
REQUIPP campaign at Shigaraki, Japan
M.K. Yamamoto, N. Ikeno, T. Mega, H. Hashiguchi, M. Yamamoto (RISH, Kyoto
Univ.), T. Shimomai (Shimane Univ.), S. Fukao (Fukui Univ. of Technology), M.
Nakazato, and T. Tajiri (MRI)

Vertical air motion and its possible relation to cloud microphysics revealed by
50-MHz clear—air radar and lidar
M.K. Yamamoto, T. Mega (RISH, Kyoto Univ.), M. Abo, Y. Shibata (Tokyo
Metropolitan Univ.), T. Nakamura (NIPR), M. Yamamoto, H. Hashiguchi (RISH,
Kyoto Univ.), M.D. Yamanaka (JAMSTEC), and S. Fukao (Fukui Univ. of Technology)

Range imaging observation of turbulence by the Equatorial Atmosphere Radar
installed at West Sumatra, Indonesia
T. Mega, M.K. Yamamoto (RISH, Kyoto Univ.), H. Luce (LSHEET, Toulon Univ.),
M. Yamamoto, H. Hashiguchi (RISH, Kyoto Univ.), M.D. Yamanaka (JAMSTEC), and
S. Fukao (Fukui Univ. of Technology)

Atmospheric observations with Equatorial Atmosphere Radar (EAR)
H. Hashiguchi, T. Tsuda, M. Yamamoto, M. K. Yamamoto, J. Furumoto, T. Mega (RISH,
Kyoto Univ.), and S.Fukao (Fukui Univ. of Technology)

Lower Tropospheric Horizontal Wind over Indonesia: A Comparison of Wind—profiler
Network Observations with Global Reanalyses
Y. Tabata, H. Hashiguchi, M.K. Yamamoto, M. Yamamoto (RISH, Kyoto Univ.), M.D.
Yamanaka, S. Mori (JAMSTEC), Fadli Syamsudin(BPPT), and Timbul Manik (LAPAN)

C02 Monitoring System Development Program
A. Budiyono, C. Latief, A. Awaludin, and G.A. Nugroho (LAPAN)

Large—Amplitude Kelvin—Helmholtz Billows Observed with the MU Radar in the Lower
Atmosphere
S. Fukao (Fukui Univ. of Technology), H. Luce (LSHEET, Toulon Univ.), M.K.
Yamamoto, T. Mega, and H. Hashiguchi (RISH, Kyoto Univ.)

Multiscale Features of Line—Shaped Precipitation Band Generation in Central Japan
during Late Baiu Season
K. Higashi (ISS/RISH, Kyoto Univ.), Y. Kiyohara (Kobe Univ.), Manabu D.
Yamanaka (BPPT/JAMSTEC), Y. Shibagaki (Osaka Electro—communication Univ.), M.
Kusuda (JMA), and T. Fujii (KyotoSangyo Univ.)

Measurements of wind variation in surface boundary layer with 1. 3GHz wind profiler
K. Higashi (ISS/RISH, Kyoto Univ.), J. Furumoto, H. Hashiguchi, and T. Tsuda
(RISH, Kyoto Univ.)
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Measurements of detailed temperature profile within the radar range gate using the
range imaging technique
J. Furumoto and T. Tsuda (RISH, Kyoto Univ.)

A new bistatic weather radar system with reduced contamination by sidelobe echoes
S. Kawamura, S. Sugitani, H. Hanado, and K. Nakagawa (NICT)

Development of the digital receiver for wind profiler radar using GNU Radio
Y. Wakisaka, H. Hashiguchi, M. Yamamoto, M.K. Yamamoto, T. Mega (RISH, Kyoto
Univ.), and K. Imai (Sumitomo Electric Industries)

MU meteor head echoes and simultaneous video observations
J. Kero, C. Szasz, T. Nakamura (NIPR), T. Terasawa, H. Miyamoto (Univ. of
Tokyo), Y. Fujiwara, M. Ueda (Nippon Meteor Society), and K. Nishimura (NIPR)

The 2009-2010 monthly MU radar head echo observation programme for sporadic and
shower meteors
C. Szasz, J. Kero, T. Nakamura (NIPR), D.D. Meisel (State Univ. of New York),
T. Terasawa, H. Miyamoto (Univ. of Tokyo), Y. Fujiwara, M. Ueda (Nippon Meteor
Society), and K. Nishimura (NIPR)

Long—term Observations of MLT (mesosphere and lower thermosphere) Dynamics with
Meteor and MF Radars in Indonesia and India
T. Tsuda (RISH, Kyoto Univ.), N.V. Rao (RISH, Kyoto Univ. /NARL), S. Gurubaran
(116), and A. Effendy (LAPAN)

Global distribution of stratospheric gravity wave activity analysed by using GPS
radio occultation (GPS-R0) data
T. Tsuda (RISH, Kyoto Univ.), S.P. Alexander (Australian Antarctic Division),
Y. Kawatani (JAMSTEC), D. Nath (NARL), and Noersomadi (LAPAN)

Inter—university Upper atmosphere Global Observation NETwork (IUGONET)
H. Hayashi (RISH, Kyoto Univ.), Y. Koyama (Kyoto Univ.), T. Hori (STEL, Nagoya

A=/ N Univ.), Y. Tanaka (NIPR), M. Kagitani (Tohoku Univ.), A. Shinbori (RISH, Kyoto
Univ.), T. Kouno (STEL, Nagova Univ.), D. Yoshida, S. UeNo, N. Kaneda (Kyoto
Univ.), S. Abe (SERC, Kyushu Univ.), and IUGONET project team

A study on data distribution characteristics of the GPS radio occultation
measurements
N. Yoshida and T. Tsuda (RISH, Kyoto Univ.)

Diurnal variations of upper—tropospheric and lower—stratospheric winds over Japan
as revealed with MU radar (34.850N, 135.100E) and five reanalysis data sets
T. Sakazaki, M. Fujiwara (Hokkaido Univ.), and H. Hashiguchi (RISH, Kyoto
Univ.)

The quasi-biennial oscillation in the double C02 climate
Y. Kawatani (JAMSTEC), K.P. Hamilton (IPRC, Univ. of Hawaii), and S. Watanabe
(JAMSTEC)

Analysis of the Quasi Periodic echoes under Neutral Winds and Coupling with F layer
theories
E. Nossa, D. Hysell (Cornell Univ.), T. Yokoyama (NASA), R. Hedden (Cornell
Univ.), M. Larsen (Clemson Univ.), J. Munro (Univ. of Virgin Islands), S. Smith
(Boston Univ.), M. Sulzer, and S. Gonzalez (Arecibo Observatory)

Ultra—multi—channel imaging observations of ionospheric irregularities by the MU
radar
S. Saito (ENRI) and M. Yamamoto (RISH, Kyoto Univ.)

Simultaneous observations of Ku—-band broadcasting satellite signal levels and MU
radar echo intensities
Y. Maekawa and Y. Shibagaki (Osaka Electro—communication Univ.)

Observations of Ku—band satellite signal attenuation at three locations in Osaka,
Kyoto, and Shiga compared with MU radar wind velocities at the rain height
M. Noyama, Y. Shibagaki, and Y. Maekawa (Osaka Electro—communication Univ.)

AT 224 (OB, 4 54)

SINEHK &S 34 (Db, FE 14)
I 534 (56, 4 34, R 14)
Ffed  EH BE TSR AEFE T
HYFELBIO TEL : 0774-38-3804 E-mail : tsuda@rish. kyoto—u. ac. jp
HLAE S AT R
TEL : 0774-38-3804 E-mail : tsuda@rish. kyoto—u. ac. jp
Z O

FraC 9 IA
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International Symposium
on the 25th Anniversary
of the MU Radar

The 156th Symposium on Sustainable Humanosphere
2-3 September 2010

Kyoto University, Uji Campus, Kyoto, Japan

@ Organized by
* Research Institute for Sustainable Humanosphere, Kyoto University

@ Co-Sponsored by
* Kyoto University Global COE Program “Sustainability / Survivability Science for a Resilient Society Adaptable to

Extreme Weather Conditions”
* JSPS Asia-Africa Science Platform Program “Elucidation of Ground-Based Atmosphere Observation Nebtwork in

Equatorial Asia”
* Solar-Terrestrial Environment Laboratory (STEL), Nagoya University
* Society of Geomagnetism and Earth, Flanetary and Space Sciences (SGEPSS)

* Metecrological Society of Japan

& Contact
* Toshitaka Tsuda, Mamoru Yamamoto, Hiroyuki Hashiguchi, Research Institute for Sustainable Humanosphere, Kyoto University
* Website . hitp://www_ rish kyoto-u.ac jp/mu_25th_sympo/ . e
*g-mail | mu-sympo@righ kyoto-u.ac. jp ‘fm ot F @j‘ ﬁﬂ fﬂﬁﬁ o
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15:35-15:55 Estimation of Raindrop Size Distribution Profile Using EAR and BLR:
Case Studies during CPEA-I Campaign Mutya Vonnisa * Toshiaki Kozu *
Toyoshi Shimomai (B5#RK) * Hiroyuki Hashiguchi (51 RISH)

15:55-16:15 FRBERR L —4 —ERHET A X —I2 L 2 EfERE B L O o JE0 o3
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e JIIER fthEn s 34 (Hb, F4E14)
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FHEH D B2 GRERFEAEFEISEET)
HYEEBLIO TEL : 0774-38-3819 E-mail : hasiguti@rish. kyoto—u. ac. jp
G ATERE B0 e
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Tel: (0774 4) 31-8463 E-mail: ear-sympo@rishkyoto-u.ac.jp
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