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Fig.1. Acacia plantation forests in Indonesia Fig.3. Field survey: collecting leaves

Fig. 2. Statistical analysis between the forest �DVI on the horizontal axis and SAR backscattering 

intensity for 2 polarizations (HH and HV) on the vertical axis. 
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(A)                                                                               (B) 

Wood Biomass

Input

Microwave Radiators

�3 series�

3 Microwave 

Generators

Pump

�Mixer

  

(A) microwave pre-processing system for mass-production of bio ethanol from wood biomass (Budget from NEDO) 

(B) SEM of TiO2 (a) as-received; (b) sintered in air at 1000Ê; (c) MW plasma in vacuum; (d) after re-annealing in 

air at 1000Ê.  
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Feeding Ecology of an Invasive Dry-wood Termite, Incisitermes

minor (Hagen) and Development of a �ovel Control Strategy in 

Harmony with Environment
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Attacked building 

materials 

Attacked building 

materials 

�The conventional termite controlling 

strategies were not applicable to this termite. 

�The novel laboratory test methods were 

established.

�Approximately 80 % accuracy was obtained 

when using non-destructive monitoring devices 

with the proper sensitivity.

�The novel gel-bait was prepared for the 

termite, and the higher feasibility was 

confirmed. 

�In-timber galleries were analyzed with 3-

dimensional images by the state-of-art X-ray 

CT Scanning Machine . 

�The microsatellite analysis was applied to 

know the relatedness of colonies obtained from 

many infested areas in Japan and from an 

infested house. 

A laboratory test 

method

A laboratory test 

method

A monitoring 

device

A monitoring 

device
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Research Institute for Sustainable Research Institute for Sustainable 
HumanosphereHumanosphere RISH)RISH)

Kyoto University Kyoto University 

The ground human habitatThe ground human habitat

The forestThe forest--spheresphere

The atmosphereThe atmosphere

SpaceSpace

HumanosphereHumanosphere

•Explosion of world population 
•Global warming
•Resource depletions 
•Environmental degradations

Diagnose current  conditions 
of humanosphere
Forecast future of 
humanosphere and its needs
Provides academic and 
technological solutions for 
sustainable humanosphere
Foster young scientists who 
lead humanospheric science 

Current  problemsCurrent  problems

(Four vertical regions vital to human existence)

PhilosophyPhilosophy

ObjectivesObjectives

Contribute to the 
sustainable development 
of human societies and 
welfare of mankind by 
humanospheric science 

1. Philosophy and Objectives of RISH
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10 Faculties and 
17 Graduate schools

Professors and lecturers: 2900
Administrative staff: 2,500 
Supporting staff (part-time): 1,700
Undergraduate students: 13,200
Graduate students: 9,400

Kyoto University

World map
Japan
Kyoto, three campaus

Kyoto University
Main campus

Katsura 
campus
(Graduate 
school of 
Engineering)

Uji campus
(Research 
Institutes) 

Shigaraki MU 
Observatory 

RISH:  Research Institute
for Sustainable Humanosphere

DPRI: Disaster Prevention
Research Institute

ICR: Institute for Chemical
Research

IAE: Institute of Advanced Energy
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14 Research Institutes 
(CiRA: Center for iPS Cell 
Research and Application,
established in 2010 )

28 Research and Education
Centers and Units

Crisis for Human 
on Earth

Population Explosion

Energy Crisis

Environmental Pollution 
and Food/Resources 

Shortage

Global Warming
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30 June 2010

Global Issues Threatening 
Human Survivability

Food

Individual science cannot totally solve  

We need integrated interdisciplinary
implementation science for harmonious 
coexistence of the global society

Medicine/
Infectious 
diseases

Energy

Sustainability/
Survivability Science

Population

Environ
ment

Water

Impacts of 
Climate 
Change

Extreme 
Weather

Disaster

Inter-
planetary 

Space

Atmosphere

Forestsphere
Living 

Environment

HUMANO-
SPHERE
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RISH: A melting pod of humanosphere sciences

Ecology

Biochemistry

Energy

Social 
sciences

Wood 
science

Radio 
science

Space physics, 

Satellite engineering

Computer

modelling

Atmospheric 
science

•

•

•

•
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Mission1: Assessment and Remediation of the Humanosphere

• To clarify mechanisms of a variety of natural or man-made variations on the basis of 
accurate remote-sensing and direct observations, data analysis and modeling.

• By paying attention to the roles of forest diversity, we analyze forest resources and 
their structure and function with the aim of phytoremediation by using transgenic 
plants.

Solar energySolar energy

Solar power satellites

Rectenna

Conversion

Microwave 
applications

CO2
fixation

Conversion

Microwave power 
transmission

Wood 
biomass

CO2
emission

Symbiosis

Mission2: Science and Technology towards Solar Energy 
Society through Bio-mass and Solar Power Satellite 

Research
• To promote fundamental studies on Space Solar Power Systems (SPS) by applying

microwave power transmission and biomass energy by conversion of wood biomass
to fuel, etc.

• To produce chemicals and advanced carbon materials by using biological and
thermochemical technologies.

30 June 2010 JSPS ASEAN 12
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Mission 3: Study of the Space Environment and its Utilization

•

•

Mission 4:  Development of Technology and Materials for Cyclical 
Utilization of Bio-based Resources

Fundamental Concept for 
the Sustainable and 
Autonomous Utilization of 
Wood Resources

Use of Compressed Low density Sugi as a  Peg

Wireless Power 
Space System

Transparent Bio-nanofiber 
Reinforced Plastic

Extraction Technology to Purify Environments
Contaminated by Preservative Treated Wood

SPSSPS

Low-Environmental 
Impact Adhesives

Wooden House using 
Natural Structural Materials

Low-Environmental 
Impact Termite Control 
System

Ubiquitous Power Sources in Eco-
Houses

•
•
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Inter-faculty Cooperative Research Unit of Kyoto University 
• Institute of Sustainable Sciences (ISS)
• Unit of Synergetic Studies for Space (USSS)
• Kyoto University Pioneering Research Unit for Next 

Generation KUPRU

Individual scientists of RISH can join a contemporary 
research topic. By effectively coordinating researches from 
different disciplines, the outcome of a new interdisciplinary 
subject will be significantly enhanced because of synergy 
effects.

RISH is expected to become “a melting pot” of 
advanced studies from various scientific fields. The new 
achievements thus “alloyed” at RISH will be superior to the 
original components. It is also hoped that interaction among 
different scientific communities at “the RISH’s melting pot” 
will produce a novel idea.

(1) Invitation of Foreign Researchers to 
RISH
• Large facilities: MU radar, KDK, DOL, 
LSF, etc
• Data-base: Xylarium, 
space/atmosphere

Equatorial Atmosphere 
Radar EAR

Large-scale 
Acacia Mangium 
Plantation

(2) Utilization of Overseas  
Cooperative Facilities
•Equatorial Atmosphere 
Radar (EAR) (LAPAN)
•Biomass Simulation Field 
(LIPI) 
•Xylarium (Bogor, LIPI)

(3) Promotion of International 
Collaborative Projects
•Interaction between forest, soil, 
insects and atmosphere
•Sustainable forest management
•Eco wooden house with tropical trees
•Development of new energy sources

(4) Operate 
International 
Education 
Programs
summer/spring 

schools 
symposia, 

workshops, field 
surveys

RISH is promoting inter-
national activities by 
promoting …
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On the basis of accurate analysis/observation, we diagnose 
current status and further propose a way to create a 
sustainable humanosphere.

This forum promotes 
development of fundamental 
sciences and technologies 
which are the key to establish 
sustainable humanosphere. We 
will also enhance the exchange 
of scientists as well as 
intellectual knowledge. The 
education of young scientists 
and students is important. 
Intellectual  knowledge
• Production: RISH’s large 

research facilities/equipment 
and collaborative projects

• Humanosphere data-base 
• Exchange: 

conferences/symposia, 
newsletters, web pages etc. 

On the basis of interdisciplinary and advanced 
studies at RISH on a variety of urgent subjects 
in natural and social sciences, it is hoped to 
find a right way to create a sustainable 
humanosphere in 21st century.
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3. Inter-University Collaborative 
Research Programs

Facilities and Database for 
Collaborative Research

[Facilities]
• MU (Middle and Upper Atmosphere)  Radar
• A-KDK (Advanced Kyoto-daigaku Depnpa- kagaku Keisanki-

jikken) Computer 
• METLAB (Microwave Energy Transmission Laboratory )/ 

SPSLAB (Solar Power Station/Satellite laboratory)
• EAR (Equatorial Atmosphere Radar)
• Wood Composite Hall
• Deterioration Organisms Laboratory (DOL)/ Living-Sphere 

Simulation Field (LSF)
• Development and Assessment of Sustainable Humanosphere 

(DASH) system/Forest Biomass Analytical system (FBAS)
[Databases]
• Xylarium
• Digital data archive
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Databases of Humanosphere
• Xylarium

• Digital data archive
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Growth of Collaborative Research

Number of collaborative 
research programs

Number of research facilities 
available for collaborative research

2 3 7 facilities 
+ database

In and after AY 2004: 
Symposia and 

seminars for expanded 
use of research 

facilities (equipment) 
for collaborative 

research

89
programs 

99
programs

191 
programs

228  
Programs

216 
programs

1 additional 
facility, 10 
in total

Start of 
DASH 
system

AY 2007-2008: 
Enhancement of 
research infra-
structures as a 
collaborative 
research core

AY 2005: Dramatic 
increase in number of 
collaborative research 

facilities and equipment 
and start of international 
collaborative research

AY 2006: Expansion of 
international 

collaborative research 
activities and additional 

research facilities for 
use for collaborative 

research

247
Programs

262  
Programs

AY2003          2004            2005            2006            2007           2008           2009     

AY 2009: 
Approved as 

a Joint 
Usage/ 

Research 
Center

Start of 
collaborative 
research 
projects

MU (Middle and Upper Atmosphere)  Radar
The MU radar, located at Shigaraki MU Observatory, Shigaraki, Japan, is known 
as the most capable atmospheric radar in the world. It has been used by both 
domestic and international researchers since 1984 to study variability of the 
Earth’s atmosphere from the perspectives of meteorology and upper atmosphere 
dynamics. On 2004, the imaging observation system with ultra multi-channel digital 
receivers was installed for the study of detailed structures in the atmosphere.

(Left) Shigaraki MU Observatory
(Upper) Ultra multi-channel digital 
receivers 
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Type-1 echoes are  indicated by blue circles.

E
Imaging observation results in ionsohperic E-region

MU
Detailed turbulence structure observed with the MU radar 
imaging observation

Imaging Observation using multi-channel 
digital receiver system 

Development of  new remote sensing technique with the MU radar

Horizontal distribution of horizontal wind velocity 
with multi-channel meteor trail observations

MU

Remote-sensing of height-time variation of water 
vapor amount with the MU radar
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A-KDK (Advanced Kyoto-daigaku Depnpa-

kagaku Keisanki-jikken) Computer 

# nodes = 416
Rpeak = 61.2 TFlops
Memory = 13 TB

Storage System
883 TB,  16GB/sec

Full-Bisection
Interconnection
3.3TB/sec

A-KDK

The A-KDK computing facility is capable of large-scale computer experiments on 
humanospheric science such as space plasma, wave phenomenon in the ionosphere 
and electromagnetic environment in space, in our humanosphere. The A-KDK 
system is high performance machine which consists of 2.5 nodes (1 node has a 
shared main memory of 1 T Bytes with 128 processors) in SPARC ENTERPRISE 
M9000.The auxiliary storage system in A-KDK has a capacity of 1 T Bytes. An 
additional RAID disk system with a capacity of 150 T Bytes is installed at RISH.

Particle Precipitation into Polar Atmosphere 
by Chorus Emissions
Mitsuru Hikishima (RISH, Kyoto University)

Figure 1: (a) (i, iii) Dynamic frequency spectra of the whistler-mode waves at high latitude and the equator. 
(ii) Temporal evolution of whistler mode wave packets propagating northward from the equator into the 
northern hemisphere (positive h region). The electron precipitation region is located at the boundary. 
(magenta region).  (b) Dynamic frequency spectra are indicated by arrows on the right. (i) Temporal 
evolution of differential flux of precipitating electrons observed in the southern hemisphere. (ii) The 
temporal evolution of integral flux of precipitating electrons. The energy limits of the integral flux E > 10, 30, 
50, 70 keV are identified by the colored lines.
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Computer Experiments on the Charge Neutralization 
Process of Ion Beam Emitted from Ion Propulsion 
Engine in Space
Hideyuki Usui (Graduate school of system informatics, Kobe University) 
Yohei Miyake (Academic center for computing and media studies, Kyoto University)

y

x

Ion beam

electrons
spacecraft

z

Excess electron 
emission

Electron emission with 
the same amount of ion 
beam 

Figure 1: Three-dimensional simulation 
model for the charge neutralization 
process of ion beam emitted from 
spacecraft. Electrons are also emitted 
from the spacecraft to neutralize the ion 
beam.

Figure2: Temporal evolution of spacecraft potential with 
respect to the plasma potential for cases of excess 
electron emission (the upper curve) and electron 
emission with the same amount of ion beam (the lower 
curve).  In the right two panels, spatial distributions of 
electrostatic potential around spacecraft are displayed 
which are measured on the x-y plane including the 
spacecraft location.

METLAB (Microwave Energy Transmission Laboratory) / 
SPSLAB (Solar Power Station/Satellite laboratory)

METLAB are facilities for studies on microwave power transmission (MPT), 
solar power stations/satellites (SPS), and radio science and technology. The 
cooperative study program allows access to METLAB to researchers in the 
fields not only of MPT and SPS, but also of agriculture. METLAB is composed 
of an anechoic radio wave chamber and experimental rooms especially 
designed for MPT experiments.
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Microwave Wireless Charging System for Electric Vehicle
(Kyoto University, 2008)

We Kyoto University propose and study a wireless 
charging system for an electric vehicle via 
microwaves. The transmitting system is composed 
of magnetron as a microwave generator and 
waveguide slot antennas as a microwave radiator. 
The receiving system is composed of rectennas 
which consist of antenna and rectifier. We transmit 
the microwave power from the  slot antenna set on a 
road from the rectennas set on the body of the 
electric vehicle. 

we developed a rectenna with 16-way Wilkinson 
power divider which was 8-way in previous study and 
succeeded higher power rectenna. The efficiency of 
the developed rectenna is over 50% at 10 W 
microwaves. 

Development of Wideband Feed for SKA and 6.7GHz Multimode Horn for 
Shanghai Astronomical Observatory 

(NICT, National Astronomical Observatory in Japan, Osaka Prefecture Univ., 
Kagoshima Univ., Kiki Univ., RISH of Kyoto Univ.)

Near Field Measurement of MARBLE (Multiple 
Antenna Radio-interferometer for Baseline Length 
Evaluation) small parabolic antenna 

measured beam pattern of MARBLE 
small parabolic antenna
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EAR (Equatorial Atmosphere Radar)

EAR is large Doppler radar facility located at the 
equator in West Sumatra, Republic of Indonesia. It 
consists of 560 Yagi antennas in a circular field of 
110m in diameter.  It can observe winds and 
turbulence in the altitude range of 1.5km to 20km 
(troposphere and lower-stratosphere), as we well as 
ionospheric irregularities at an altitude above 90km.

-rain radar

Ceilometer

Disdrometer

Optical rain gauge

Radiometer

RASS sounder

X-band met radar

GPS receiver

All sky imager

VHF radar

Lidar

EAR receiver

EAR

FMCW radar
Meteor radar

Equatorial Atmosphere Radar (EAR) and supporting instruments
at Equatorial Atmosphere Observatory  in West Sumatra, Indonesia

EAR collaborative research program has been conducted since 2005.
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Cooperation studies of the Ionosphere over Southeast Asia

RISH recently obtained the Special Coordination Funds for Promoting Science and 
Technology “Research Enhancement and System Establishment for Space 
Weather in Indonesia” (PI: Yamamoto) that aims to promote ionospheric studies 
under collaboration with LAPAN, NICT and STEL.

EAR is a powerful tool to study the ionosphere too. Time-spatial structures of the 
Equatorial Spread-F were revealed by EAR multi-beam observations.

Wood Composite Hall
The Wood Composite Hall is a glulam three-story building. In this building, the 
performance of wooden structural components are to be evaluated and new wood 
composites are to be developed. The third floor provides various large spaces for 
lectures, meetings and seminars.

(Upper) Wood Composite Hall
(Right) 1000kN Servo Actuator
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Improvement of Ductility and Preciseness of Calculation Method 
of Wooden Portal Frame composed of LSB

Modified TypeConventional Type

Lagscrewbolt : LSB Ductile bolt

Improvement of 
Ductility and 
Preciseness of 
Calculation 
Method 

Precise Calculation by Considering Nonlinear 
M-  Relation as well as Degrading Behavior

RISH Nano-House Project

Development of Structural Elements for Post & Beam Construction 
using Domestic Timber

0.
Domestic
Softwood Timber

: Sugi

1. Sawing 2. Grading 3. Finger jointing 

4. Gluing 5. Processing 6. This Research
7. Beam-Column Joint

8. Leg Joint
 0 WU

2
0

2
0

2
90 }){(

2
1)(

2
1)(

2
1 ygAkdyybkdxxbkU Zebese

MN
h

QHW y
c

x 22

Variational Principle 

9. Portal Frame 

10. Post & Beam Construction with Wide Free Space   
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Deterioration Organisms Laboratory (DOL)/
Living-Sphere Simulation Field (LSF)

The DOL is composed of three major facilities: insectariums for termites and 
dry-wood beetles (powder-post beetles) and microbial incubation rooms.  
These facilities serve collaborative research works on the physiological and/or 
ecological characteristics of wood-deteriorating organisms and on the 
evaluation/development of new technology as protective measures.

Artificial rearing of termites Artificial rearing of powder-post beetles

Living-Sphere Simulation Field (LSF)
Deterioration Organisms Laboratory (DOL)/ 

The LSF occupies approximately 28,000m² in the part of national forest in 
Fukiage, Hioki City Kagoshima Pref. and serves collaborative research works 
on the protection of woody materials, wood biomass cycles, global 
atmospheric phenomena and microwave transmission as a simulation field. 
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Search for antitermite substances 
derived from Indonesian plants

Some tropical hardwood species  
with high extractive contents are 
provided with antitermite properties.

An Indonesian timber species 
Protium javanicum Burm. f. is 
a good example of those.

Of three isolated compounds from 
crude extract, scopoletin proved 
most  effective in the laboratory  
forced-feeding test.

Ten compounds with chemical structures 
similar to that of scopoletin (see Fig.) 
were synthesized to determine the 
structure-activity relationship 

Termiticidal efficacy (termite 
mortality):

scopoletin>6-methoxycoumarin=6-
hydroxycoumarin>umbelliferone

Feeding deterrence: 
scopoletin>7- methoxycoumarin>6-
methoxycoumarin=6-hydroxy-
coumarin

Scopoletin is most promising in       
both efficacy criteria.

The potential and limits  of mass-culturing Coptotermes 
formosanus and Reticulitermes speratus by waste paper 
products as food-supplement s(DOL/LSF international  
collaborative research)

Waste paper products tested
Four high/top-quality print [Density 
(g/m2): 77.9, 83.7, 127.9 (these three not tested with C. 
formosanus) 127.9 (coated)], kraft  pilp, tissue paper, 
recycled office paper, newsprint, glossary pamphlet, 
corrugated cardboard

Laboratory forced-feeding tests
Test (incubation) conditions: 28 oC 80% R.H.
Test duration 8 wks for R. speratus and 4wks for C. formosanus
Measurements: consumption by termites, termite  survival. (lipid 

contents in termites)

Application of lignocellulosic 
decomposing ability of 
termites 

Grow them bigger

Results (C. formosanus)
Consumption order: corrugated cardboard>kraft pulp>glossary pamphlet=newsprint>tissue paper>   

top-quality print (127.9; coated)>recycled office paper
Survival order: corrugated cardboard=tissue paper=newsprint=kraft pulp> top-quality print 

(coated)>glossary pamphlet>recycled office paper
Results (R. speratus)
Consumption order: corrugated cardboard> top-quality print (127.9)>glossary pamphlet> top-

quality print (127.9; coated)>tissue paper>kraft pulp>newsprint>high-quality print (83.7)>high-
quality print (77.9)=recycled office paper

Survival order: kraft pilp>tissue paper>corrugated cardboard>newsprint>glossary pamphlet>top-
quality print (127.9)=high-quality print (77.9)=high-quality print (83.7) top-quality print (127.9; 
coated)=recycled office paper

Availability as foodstuffs for 
termites depends on types of 
waste paper products
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Development and Assessment of 
Sustainable Humanosphere (DASH)/

Forest Biomass Analytical system (FBAS)
DASH system has been introduced by the budget requirement of Kyoto 
University (RISH and Center of Ecological Research) in 2007.  DASH system 
consists of “DASH plant growth subsystem” for cultivation of transgenic plants 
including tree species and “DASH chemical analysis subsystem”.

DASH plant growth subsystem 

LC-IT-TOF

GC-MS Lysimeter

Forest Biomass Analytical System (FBAS)/ 
Development and Assessment of Sustainable Humanosphere(DASH)

Since 2008, DASH is fused with FBAS, which is specialized for the chemical 
analysis of wood biomass especially for the lignin components, to support the 
systematic analyses of plant metabolites, and concurrently to facilitate the 
cultivation of transgenic plants in large variety.  This DASH/FBAS is provided 
to domestic and international collaborative activity.

�� ������	
�������

���



Cultivation of 
basidiomycete

Extracellular metabolites 
involved in wood decay

LCMS-IT-TOF

Retention time (min)

Oxidized metabolites

Results of FY 2009
Profiling of extracellular
metabolites involved in wood
decay by mass spectrometry
Establishment of assay system
of (per)oxidized metabolites
and identification of novel
oxidized metabolites by
LCMS-IT-TOF
Analysis of the reactions by
extracellular metabolites and
enzymes under various
conditions

Structural analysis of metabolites controlling radical reactions 
produced by basidiomycetes

Establishment of platform 
for metabolomics

Extracellular metabolites of the basidiomycete, 
Ceriporiopsis subvermispora

RISH Kyoto Univ. Iwate Biotechnology Research Center

•

•

•

Improvement of Eucalyptus wood quality by a Transgenic Approach

Promoter-GUS assay

Developing xylem 
specific promotors

PCCOMT
PCCR
PCAD

Genes  expressing specifically in developing xylem

EcHB1     EcMYB1
EcMYB2     EcZF1

PP35S35S::EcHB1EcHB1
PP35S35S::EcMYB1EcMYB1

PPCCcOMT:EcHB1cOMT:EcHB1
PPCcOMT:EcMYB1CcOMT:EcMYB1
PPCcOMT:EcMYB2CcOMT:EcMYB2

Microarray analysis of Eucalyptus

Developing xylem specific
promotoers

Transcription factor 
genes  expressing 
specifically in 
developing xylem

WT 35S:EcHB1

Results in FY 2009
Two transgenic Eucalyptus plants, 
where the two genes, P35S:EcHB1 
and PCcOMT:EcMYB2, were 
overexpressed, were subjected to 
detailed analysis with DASH/FBAS 
systems. Both transgenic plants 
showed improved chemotypes 
compared with controls (wild types).
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Xylarium

The xylarium was founded in 1980, taking 
advantage of the registration of Index 
Xylariorum, Institutional Wood Collections of 
the World-2, the code address of KYOw in 
1978.  The collection of wood samples totals 
about 16766 samples which contain more 
than 3617 species, 1131 genus, 172 families.  
There are 9536 microscope slides of the 
specimens. 

Anatomical description of 1000 species both in Chinese and English
Stereoscope images for all specimen.
Optical micrographs in three directions. 

So far we collected
1. 7709 slides from 1275 wood blocks
2. Descriptions of 937 species
3. Optical micrographs of 600 species
4. Stereoscope images  from 1216 specimens
This database is statistically most rich collections on Chinese wood

Kannon sitting bosatsu
made in China

Spencer Museum, USA
Santalum album

Why we need?

Historically Chinese trees has been imported (eg. Shoso-in treasures)
Quite a few statues are Chinese made.
Increasing opportunity of collaboration with Chinese researchers
Lack of standard preparation for optical microscopy in Japan

Detailed description on the anatomical features of wood in 
China on the basis of biological diversity
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zenn

Cooperative Research Projects (Wood identification)
organized every year since 2006 

Lecture on wood anatomy basics and wood identification: Experimental course based on visual inspection and optical 
microscopic observation. Sampling technique at actual restoration site (courtesy of prefectural cultural properties 
division) is included after 2008.

Digital data archive
Digital data archive of the humanosphere consists of the following 8 data-
bases, and it is open to public from http://database.rish.kyoto-u.ac.jp/.
• Atmospheric observation data: obtained by observing various atmospheric types using 

radar at Shigaraki MU Observatory since 1984
• Space electromagnetic environment data: obtained by plasma wave bservation via 

GEOTAIL satellite for last 15 years.
• Equatorial atmosphere observation data: obtained by equatorial atmosphere observation 

in Indonesia
• Global atmosphere observation data: global meteorological data and data obtained by 

observation using various satellites 
• Wood specimens of Xylarium: invaluable data of wood specimens from the Xylarium
• Plant genetic resource data: EST analysis of genes involved in useful  materials
• Wooden structural component data: data on principal wooden structural joints
• Resource data on the basidiomycetous gene: Real samples of dried wood-rooting fungi 

and their gene information 
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