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The Institute of Nature and Environmental Technology, Kanazawa University (K-INET) established in
2002 is a university-affiliated institute for education and research on the natural environment and environ-
mental technology.

One of the largest issues, which science and technology in the twenty-first century is facing, is the solu-
tion to environmental problems that are induced by natural phenomena and human activity.

Kanazawa in central Japan is located on the Japan Sea's coast in the East Eurasia. This region is highly
sensitive not only to natural environmental changes, but also anthropogenic changes.

The research program of the Institute focuses on environmental monitoring with high-resolution meas-
urement equipment such as radioactivity sensing and biosensing. Analysis, modeling and prediction are an
integral part of the program. Also, green technolegy in which industrial activity is harmaonized with the sur-
rounding environment on the basis of biodiversity, biotechnology, electromagnetism, ete, is being studied.

The Institute of Nature and Environmental Technology is playing an important role of promoting the 213t
century COE program "Environmental Monitoring and Prediction of Long- and Short-term Dynamics of Pan-
Japan Sea Area by JSPS (2002-2007).

The Institute undertakes collaborative research with institutes throughout the world on a diverse range
of topics and is contributing to a number of social and international activities.

The Institute was established in 2002 by reorganizing the following 4 Laboratories and adding new
researchers from Faculty of Science and Faculty of Engineering:
The Low Level Radioactivity Laboratory, Faculty of Science, which was only one university research
installation in Japan for environmental radioactivity research,
The Laboratory of Magnetic Field Control and Applications, Faculty of Engineering, which developed
the tools for studying the influence of strong magnetic fields on human beings, etc,
The Marine Laboratory, Faculty of Science, located in the Noto Peninsula, which studied the effects of bio-
logical diversity on the marine environmental and developed educational programs, and
The Botanical Garden, Faculty of Science, which established botanical research and education programs
that included the conservation of genetic resource activity.

May , 1949 | The Botanical Garden, Faculty of Science, was established

April, 1958 | The Noto Marine Laboratory, Faculty of Science, was established.

The Low Level Radioactivity Laboratory, Faculty of Science, was estab-

April. 1875 | ished. (1o March, 2002)

April. 1982 The Electric Energy Conversion Laboratory, Faculty of Engineering, was
B established. (to March, 1992)

Aoril 1992 | The Laboratory of Magnetic Field Control and Applications, Faculty of
R Engineering, was established. (to March, 2002)

April, 1993 The Noto Marine Laboratory was renamed the Marine Laboratory, Faculty of

Science. (to March, 2002)
June , 1995 | The Botanical Garden, Faculty of Science, moved to the Kakuma campus

The Institute of Nature and Environmental Technology, Kanazawa University,

R A has been established.
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Ishikauia Nationa College of Technolagy |
Aerosol Science

NAKAMOTO, Michiyo
IWASAKA, Yasunobu KIMURA, Shigeo

Professor R e e e e e e e R RO DL LR i U SEEL S
Atmospheric Science Convective Heat Transfer
KANAOKA, Chikao

LR Associate Professor

TSUKAWAKI, Shinji

Marine Geology

Research Associate

KOBAYASHI, Fumihisa
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Research Fellow,
Research Adviser

FURUUCHI, Masami

HATA, Mitsuhiko

Technical staff
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Professar
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Visiting Professor
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Research Associate
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‘Research Fellow,

Professor

Bio-information Measurement,
Medical

‘Research Adviser TANABE, Shinichi KIMURA, Kazuya
Technical staff MATADA, Masahiro SORA, Michiko WAKUMURA, Satoshi
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Visiting Professor

UENO, Shoogo

University of Tokyo
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Applications
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Biomedical Engineering,
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L oy KAKIKAWA, Makiko
IR TN e e e s R T e s o
: S Molegular Biology
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YAMADA, Ayako

Information

TANI, Shin
Ocean Information

Human
Environmental

Information

AOKI, Tatsuto

Geographical Information

research s

science and tec

logy in the twenty-first century

Environmental Monitoring and Prediction

@ High resolution analysis of the natural environment.

@ Analysis of the global environment using radioactive elements and isotopes.
® Hydro-geomorphological research on the evolution of the Earth's surface.

@ The elucidation of biodiversity in the Japan Sea and Hokuriku area.

r ™
Development of Green Technology
@ Medical technology development from a vital reaction analysis of the electromagnetic field.
@ Biosensing technology development for environmental monitoring.
® Industrial waste disposal systems that preserve the environment.
® Technology development targeting low enthalpy natural energy.
Common Subjects
@ Use of radioactive tracers and electromagnetic fields to probe the changes in the natural, biological
and man-made environment, and the other related applications for manitoring technigues.
@ Technology development creating environmental harmony and promating preservation of nature, as well as coping with
the global environment changes with the cooperative effort ameng science and engineering faculty members.
J

utline-of the resez divisions

Division of
Earth Dynamics

Division of
Biodiversity

Division of

Biological

Measurement &
Applications

Physical- and chemical- analyses of terrestrial materials (e.g., aeolian and
lacustrine sediments) are carried out to determine the structure and evolution
of the global environmental system. Modern high-resolution, high-precision
equipment is used to acquire analytical results of high guality including the
measurement of isotopic ratio and radioactivity even at very low concentration
levels. The obtained results are further processed for the purpose of future pre-
diction, development of new research endeavors in the vicinity of environmen-
tal sciences and geochemistry.

For the effective utilization of resources and energy, we are developing a novel
municipal and industrial waste resource recycling and processing system, and
an air filter technology. Making use of natural energy, such as geothermal, wind
and other low-enthalpy energy, and developing the related peripheral technolo-
gies are also our objectives. With combining the above science and engineering
innovations, we contribute to the creation of the eco-friendly society in the future

The aims are to clarify: (1) the mutual relationship between the diversity of
marine organisms in the Japan Sea and terrestrial organisms in the Hokuriku
district with their environments, and (2) the effects of environmental changes
on the diversity of organisms, using various techniques ranging from molecular
biology to population biology.

We develop the measurement technigue for measuring the electromagnetic
field, hazardous chemical and noise stresses that humans are exposed to. We
also contribute to the maintenance of the environmental preservation, the safe-
ty management of industrial activity, the creation of the environment industry
and the healthy life of the mankind.




Division of Earth Dynamics

B The research on the global environment system

The research focus of this field is to understand the global environmental sys-
tem. The behavior of the lithosphere, hydrosphere, and atmosphere, and their
interactions with human activities are studied in the time-space coordinates sys-
tem by analyzing terrestrial material and processing environmental information.
This information is used to determine the structure and evolution of the environ-
mental system and to assist in the forecasting and prediction of future trends.

Lake Balkal

M Isotope geo-science field
We measure precisely, in the Ogoya underground laboratory, very low level
alpha-, beta- and gamma-emitting radionuclides and their stable isotopes in vari-
ous environmental samples by using an ultra sensitive mass spectrometer.
Through these analyses, we explore the temporal distribution, spatial dis-
tributions and cycling behavior of the materials, and challenge to reclaim
research areas by using radioisotopes as tracers.

W Extremely low-level counting system development field

Ogoya Underground Laboratory (QUL, 270 mwe) was constructed in order to
measure extremely low level radionuclides. The facility is equipped with more than
10 ultra low-background Ge detectors (ranked #1 in the world) which are located in
the tunnel of former Ogoya Copper Mine. The following studies have been performed
using this system: high resolution analyses of temporal variations of airborne radionu-
clides, the assessment of low-level neutrons using the nuclear activation method

Division of Eco-Technology

W Environmental protection system field

Qur aim is to develop an innovative system used for field measurements of
atmospheric environment. This system has been used in various international
projects, and recently the measurements at Dunhuang, China, made large con-
tribution to ACE-Asia (Atmospheric Aercsel Characteristics Experiment in Asia)
project which was made to obtain better understanding of the effect of Asian
atmospheric aerosols on climate changes and global worming processes.

B Eco-energy field

We aim to develop an easy-to-use but high-accuracy groundwater
measurement system, which is indispensable for the effective utiliza-
tion of low enthalpy natural energy, such as groundwater and river
water. Fundamental analysis and related research activities are direct-
ed at large-scale extraction of energy from the molten magma that
sleeps at the great depth in the earth.

M Envirc | dy i lysis field

We examine the history of the natural environment after the Last Glacial
Maximum, which took place about 20,000 years ago in both oceanic and terrestrial areas from the Japan Sea to the
South China Sea. This reenactment of history will serve as a basis for identifying the evolution of the present-day
geo- and eco-system over a long-range time scale, The analysis will be extended to include a prediction of how the
natural environment system will evolve as a function of future climatic change and regional economic growth.

e i - S ——————
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B Terrestrial biodiversity

The aims are to clarify the dynamics and the evolution of ter-
restrial biodiversity in the Hokuriku district. This district experi-
ences heavy snow falls, Molecular levels to population levels
techniques will be used for our studies. We analyze the effects
of environmental changes caused by human activities on the
diversity and then use the results of our findings to create a new

Division of Biodiversity

M Marine biodiversity

The aims of our research are to clarify the diversity of marine
organisms and their adaptation to different environments. We finally
clarify the mutual relationship between the diversity and environ-
ments, and their evolution. We consider Japan sea as a suitable
place for our aims because of a closed environment. We have
noticed the biota around the Noto Peninsula in which the Tsushima
warm current flows on the cold water mass.

scheme for preserving and utilizing the terrestrial ecosystem. Japan secrow at Kakuma Campus

iDivision of Biological measurement and Applications

60
Ex|
pression w0

) A 2% 32
Temperature (T)
W Bioassay field

An organism based bicassay system is used to
accurately assess the pollution status of a chemical haz-
ard substance in an aqueous environment. In using "bio-
logical specimen” to determine the change of chemical
reagent, we measure "bio-response’. We can then con-
struct a contamination quality detection biosensor which

B Electromagnetic environment field

We will advance the quantitative evaluation and understanding of
extremely low electromagnetic field effects (ELE) at the cell and the gene
level. Also we will develop new methods for protecting information equip-
ment and industrial electronics equipment from the effects of external
electromagnetic fields.

{O Organic compounds

Fluorescence|

Fluorescence gene

Hazardous subsiances of waste walter
fram factory and households

evaluates "the biological action quantity” analytically.

Fluorescent E. cali by genetic recombination

¥ Biomedical instrumentation and physiological monitoring field

The research objectives of this field are to develop new "non-
invasive techniques" for monitoring biomedical and physiological
information in human subjects. Also we analyze physiological func-
tions, particularly the adaptive response of biological systems to
physiological, psychological and environmental stress.




stitute and the 21st Century

The project "Environmental Monitoring and Prediction of Long- and Short-Term Dynamics of Pan-Japan
Sea Area' by Kanazawa Univ. (leader, Prof. W. Hayakawa) has been selected as one of the 219 Century
COE (Center of Excellence) Program projects in 2002 by the Ministry of Education, Culture, Sports, Science
and Technology, Japan (MEXT). The purpose of this program is to formulate international level research
and education centers of excellence.

Northeast Eurasia including the Japan Sea is a region that is highly sensitive to climatic changes.
Located in the middle latitudinal zone, this region is not only affected by the prevailing Westerlies, but is
also controlled by East Asian monscons. In winter, Siberian high dominates the climate of this region. A
cold air mass from Siberia absorbs a large amount of evaporated water over the Japan Sea and then
deposits snow in those areas facing to the Japan Sea. The Japan Sea is a semi-closed area surrounded by
the Japanese Islands (Japan), the Korean Peninsula and the Eurasian Continent. The countries around the
sea (Japan, Korea, China and Russia) are rapidly developing industries and economies with large popula-
tions, suggesting that the Japan Sea is a key region for natural and artificial environmental monitoring.

This fact leads to the establishment of Kanazawa University (Graduate School of Natural Science and
Technology) as the location for the center of excellence (COE) in Pan- Japan Sea environmental studies,
The Institute of Nature and Environmental Technology has been a collaborative partner given that many
researchers of the Institute have joined the project (six sub-projects). Four sub-projects (Limno-climatic
Change, Atmospheric Environment, Ecosystem & Biodiversity and Environmental Radioactivity.) are carried
out mainly in the Institute.

Cooperative research

W Cooperative research

- Research on the development of energy saving, volume reduction
system filter and control of the condensable hazardous chemical
which arises during the incineration process. (New Energy and
Industrial Technology Development Organization)

+ The construction of the incineration exhaust gas treatment system
for inhibition of the dioxine generation and high-efficient and heat-
recoverable industrial waste. (Chubu Science and Technology

(1 Kakuma Campus : Kakuma-machi, Kanazawa, Ishikawa 920-1192, JAPAN
Phone : +81-76-264-6142

(@ Kodatsuno Campus : Kodatsuno 2-40-20, Kanazawa, Ishikawa 920-8667, JAPAN
Phone : +81-76-234-4553
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- Research on electromagnetic wave technology which contributes to the development of the regional @ Tatsunokuchi Campus : Wake , Nomi, Ishikawa 923-1224, JAPAN
industry. (Ministry of Education, Culture, Sports, Science and Technology) Phone : +81-761-51-4440
* Research and development on the biofuel production using a high-functional bioreactor. (Osaka Science @ Ogi Campus : Mu 4-1, Ogi, Noto-cho, Housu-gun, Ishikawa 927-0553, JAPAN
llCenclogvEenton Phone : +81-768-74-1151
- Training program in the organization for preserving and restoring the Angkor Monument Complex
(Cambodian Government) ® Ogoya Underground Laboratory : Ka 1-1, Ogoya, Komatsu, Ishikawa 923-0172, JAPAN

Phone and Fax : +81-761-67-1740
B Common facilities

- The Marine Laboratol_'y “a pqpﬁc seaside Practr‘ce" ) ; ) W Division of Earth Dynamics ®, @, ®
We have t‘he Igdgnng fa_cmty‘ and at kms factory, the aefaswde pract|qe of_ myltlple d(_apartments qf W Division of Eco-Technology @, @
Kanazawa University is carried out. Otherwise, seaside practice of the university in the neighborhood is = S By
also carried out. Various practical facilities to the field from the molecule for seaside practice have been M Division of Biodiversity — D@
arranged. M Division of Biological Measurement and Applications @
* The Botanical Garden "Satoyama I school in Kak o
The Kakuma hilly area adjoins the urban district, and is friendly as a familiar Satoyama to the citizens
in an_cient‘times. Not only do we gtil]ze: this blessed natural environment as an“educa_tional researc_:h field Kanazawa Universily
for this science, but we also consider "the Satoyama natural school in Kakuma' as a field for studying the : 2
learning activity of the citizen. Moreover, various learning programs which utilized this approach have Institute of Nature and Environmental Technology
been developed and are offered. http://k-inet.ee.t.kanazawa-u.ac.jp/
- The Low Level Radioactivity Laboratory
This laboratory is situated on a hill in Tatsunokuchi Town located in Ishikawa Prefecture. In this labo- {Office)
ratory, practical training of Kanazawa University students and collaborative research activities with other Address  920-1192 Kakuma-machi, Kanazawa
universities and research institutes are carried out by using the extremely low background radioactivity Tal +81-76-264-6141, 6143

measurement system constructed in former Ogoya mine. E-mail rdefence@ad kanazawa-u.ac.jp






