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This annual report is an official record of research activities at the National Institute for Environmental
Studies (NIES) for the 2004 fiscal year (April 2004 to March 2005).

Throughout the year, several international cooperative efforts that relate to our work at NIES have me
with epoch-making success. Following Russia’s ratification, the Kyoto Protocol came into force in
February 2005, eight years after its adoption at the Third Conference of the Parties (COP3) in 199
Our Institute has continuously supported this protocol. In collaboration with many institutions in Japan
and around the world, we are engaged in scientific research that will lead to the solving or mitigatior
of global warming. The 10-year program of the Global Earth Observation System of Systems (GEOSS
was finalized in February 2005, and it was decided that NIES, in cooperation with the Ministry of the
Environment, will serve as Japan’s principal institution for observing climate change and its impact.
Furthermore, NIES will contribute to the 3R Initiative, which aims to create a sound material-cycle
society through “reducing, reusing, and recycling”.

Our research activities have covered a wide range of environmental issues at the local, national, region
and global levels. As we completed the fourth year of our 5-year Mid-term Research Program, ou
efforts were primarily focused on reaching the goals of our planned research projects, including th:
six Special Priority Research Projects. The intermediate evaluation of these six projects and all othe
research activities conducted by our six Research Divisions, two Policy-Response Research Cente
and three Centers for Research Fundamentals resulted in an A grading. These impressive achieveme
were made possible through the painstaking efforts of our staff in collaboration with a large number o
Japanese and international research organizations.

My sincere hope is that the readers of this report will familiarize themselves with our Institute and
comment on our activities. We will use your opinions to further advance our work in the area of
environmental research.

Ryutaro Ohtsuka
President
National Institute for Environmental Studies (NIES)
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Outline of NIES

During the 1950s and 1960s, Japan experienced serious environmental pollution
problems that accompanied rapid economic growth. In 1971, the Environment Agency
was established within the Japanese Government to develop measures to counterac
serious environmental pollution problems such as Minamata disease, caused by
poisoning with organic mercury in factory wastewaters, and chronic bronchitis and
asthma, caused by sulfur oxides emitted from factories in large industrial complexes.
Because the promotion of basic research on environmental sciences was essentia
and had the potential to address public needs, the National Institute for Environmental
Studies (NIES) was established in 1974 at Tsukuba Science City, about 50 km north
of Tokyo, as a branch of the Environment Agency. NIES is the sole national institute
for comprehensive research in the environmental sciences.

Researchers at NIES are skilled in various specialties, such as physics, chemistry,
biology, health sciences, engineering, agricultural and fisheries sciences, law, and
economics. Interdisciplinary joint studies have been carried out, particularly in project
research studies. There are various types of specially designed experimental facilities,
as well as remote research stations such as the Research Station for Reservation an
Enhancement of the Water Environment, near the shore of Lake Kasumigaura, the
Okunikkou Field Research Station, and the GHG Monitoring Stations in Hateruma
and Cape Ochi-ishi.

Over the last 2 decades, rapid technological progress, structural changes in industry,
and lifestyle changes have added new problems for environmental science to deal
with. Moreover, global environmental problems such as global warming, depletion
of the stratospheric ozone layer, acid deposition, destruction of tropical rain forests,
and desertification have recently given rise to deep concern worldwide. NIES
underwent a major reorganization on 1 July 1990 to enable it to conduct more intensive
research on both conservation of the natural environment and global environmental
changes and their effects. The research functions of the new organization are conductec
within 2 project research divisions, 6 fundamental research divisions, and the Center
for Global Environmental Research. The Principal Research Coordinator, the General
Affairs Division, and the Environmental Information Center facilitate the research
activities. The Environmental Information Center has the additional functions of
preparing and providing access to both research publications and environment-related
databases. In January 2001, in the context of reorganization of the Japanese
Government, the Environment Agency was promoted to Ministry of the Environment.
Atthe same time, NIES established a Waste Management Research Division to conduct
waste management research.

In April 2001, NIES was reborn as an Independent Administrative Institution. The
change from government institute to new independent status has allowed us more
flexibility in our operations, thus enabling us to provide better services to society.
NIES has prepared a medium-term plan that sets out our 5-year work goals,
corresponding to the medium-term objectives of Ministry of the Environment. NIES
hopes to obtain the understanding and support of the public by articulating its research
orientations and objectives, and will disseminate the results of its research widely.
Since the change, the new NIES has been very active in carrying out new research

1
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.
projects and establishing new research buildings and facilities.

As of the end FY 2004, the total number of NIES regular permanent personnel was
275(6 foreigners included, Table 1). In FY 2004, NIES invited 310 scientists(7
foreigners included) to perform research programs as guest researchers and another
358 researchers (73 foreigners included) as NIES fellows. This involved collaboration
between the researchers and junior visiting researchers, who joined in NIES’s research

Table 1

activities. The total budget for FY2004 was 13,342 million yen (Table 2).

Number of Permanent Personnel

Research 201 73.1%
Support & Management 51 18.5%
Env. Information Center 13 4.7%
Center for Global Env. Research 10 3.6%
Total 275 100%
(as of FY2004)
Table 2
Budget for Medium-Term Plan of NIES
Category 2001-05 Budget(5years) Fiscal 2004 Budget
million $| million ¥ million $ | million ¥
Grant for Operating Costs 444 48,849 84 9,254
Subsidies for Facilities 28 3,093 4 415
Revenues Loan Without Interest 17 1,850 0
Commissioned Work 160 17,576 33 3,673
Total 649 71,368 121 13,342
Project Costs 290 31,873 54 5,933
for Special Priority Research Projects 64 7,050 6 681
Expenditures for Policy-Response Research Areas 37 4,109 5 578
for Environmental Information 19 2,132 3 358
Facility improvements 34 3,709 4 415
Expenses for Commissioned Work 160 17,576 33 3,673
Personal 132 14,545 26 2,857
Redemption Expenses 11 1,234
General Administrative Expenses 22 2,431 4 464
Total 649 71,368 121 13,342

Note:The budget for each annual work plan will be requested and decided each fiscal year, based on the Medium-Term Plan.

$1=¥110
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Climate Change
Research Pro"ect

Simulated annual mean temperature rise in late
21st century relative to late 20th century



Climate Change Research Project
.

Sub-project on carbon cycle research

This sub-project was initiated to determine the patterns and driving forces of the
carbon cycle among anthropogenic sources and the pools of atmospheric, biosphere,
and oceanic carbon. The two research teams involved in this sub-projecCasbtire

Cycle Research Teanand theCarbon Sink Assessment TeamThis year we are
reporting mainly on our atmospheric observations and giving brief reports on our
studies of forest carbon cycles.

Background and objectives

Nowadays, it is widely known that we have changed, and will continue to change, the
Earth’s climate system by greenhouse gas emissions through fossil fuel consumption
and by deforestation. Analysis of the carbon cycle between the atmosphere, biosphere,
and ocean is one of the key approaches to predicting future greenhouse gas
concentrations and developing strategies to stabilize greenhouse gas concentrations
in the atmosphere. Another approach is joint model studies that involve the prediction
of climate change under different emission scenarios, the assessment of impacts on
the basis of these predictions, and socioeconomic analyses to identify the most effective
strategies for a sustainable society.

Observation of the atmospheric CQcycle using oxygen concentration and carbon
isotope ratio

In this study we are observing @@nd other targeted tracers to investigate the CO
cycle. In particular, for a long time we have been monitoring oxygen and carbon
isotope ratios at two monitoring stations. Knowledge of the oxygen concentration
can be used to constrain global £idgets, because atmosphericdBange is
determined mainly by ©£consumption through fossil fuel burning and r@lease

from the terrestrial biosphere in association with,Q@take. Therefore, terrestrial

CO, uptake is simply calculated from the difference between the observed decrease
in atmospheric @and the @ consumption by fossil fuel burning. To determine
atmospheric @and isotope changes, we have been collecting air samples at Hagerman
Island (HAT, lat 24°3"N, long 123°49°E) since July 1997 and at Cape Ochi-ashy
(COl, lat 43°10°N, long 1480°E) since December 1998.

Figure 1 shows the observed/®, ratios and C@mole fractions at HAT and COl,
together with smooth-curve fits. From the smooth curve fits we calculated the annual
mean Q/N; ratio and CQ@ mole fraction. Figure 2 shows the relationship between
average changes in the/f, ratio and C@concentration, as calculated from HAT

and COl data. Each solid circle represents the annual average relative to the annual
average at HAT in 1998. The average changes in the obsesidda@d CQ during

the 6-year period 1998-2004 were -}12 per meg (-23.2 0.3 ppm) and 10.4 0.1

ppm, respectively. The broken line indicates the effects of fossil fuel combustion and
cement manufacturing on atmospherigN and CQ during the 6-year period. The
average fossil carbon emission for the 6-year period was 6.8.Fdg partitioning

of the fossil carbon uptake between terrestrial biosphere and ocean is shown graphically
in Figure 2: the horizontal arrow indicates oceanic uptake of .6 Pg C y and

the arrow with a slope of -1.1 mol/mol, which is the © exchange ratio for
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photosynthesis and respiration, indicates terrestrial uptake #0161Pg C . Recent
studies suggest that the ocean is currently a significant net source of atmospheric O
Therefore, our estimates of the terrestrial and oceanic uptakes shown above may
correspond to the upper and lower limits of these uptakes, respectively.

Fig. 1
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To improve our understanding of the differences in k€havior between the planetary
boundary layer (PBL) and the free troposphere (FT), we have been conducting CO
measurements using a small aircraft and a tower in a forest area in West Sibgria. CO
mixing ratios are measured continuously from the 90-m-high radio communications
tower located in the village of Berezorechka (lat 56°10°N, long 84°20°E). We developed
a small CQ measurement device that works on the principle of single-cell NDIR
(nondispersive infrared analyzer) (LI-800, LI-COR). It is equipped with flow and
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pressure regulation systems and was installed in a small An-2 aircraft. The aircraft
ascends to 2 or 3 km above the Berezorechka tower and then descends to 0.15 km to
obtain a vertical profile of the GOnixing ratio. Routine aircraft measurement is
conducted in the afternoons 2 to 4 times a month. We have recorded more than 120
profiles since October 2001. Intensive flights to measure diurnal variations in the
vertical profile of the C@mixing ratio were conducted on 5 days in 2002, 6 days in
2003, and 4 days in 2004.

CO, mixing ratios are almost constant, or slightly higher in lower altitudes, in winter.

In summer there are large day-to-day variations in both the absolytmi&i@g ratio

and the vertical Cgstratification; these variations are well correlated with temperature
and humidity profiles. To compare the temporal,@@riations in the PBL and the

FT, we defined the PBL height from the vertical profiles o, X®mperature, and
humidity. CGQ mixing ratios were averaged for each layer.,@@lues in the PBL

were 10 ppm lower than those in the FT in summer and 3 or 4 ppm higher in winter.
The peak-to-peak amplitude of the seasonal variation was more than twice as great in
the PBL (36.9 ppm) than in the FT (15.7 ppm). The annual meam@&g ratio in

the PBL was 2 ppm higher than in the FT, mainly because of the rectifier effect.

Stable isotope ratios of atmospheric£ave been used as powerful tools in carbon
cycle studies. In this study program, we are focusing on the dynamics of the carbon
stable isotope ratio of atmospheric £@the atmospheric boundary layer over forests

in the continental interior. Regular monitoring of the profiles of the carbon stable
isotope ratio within and over the atmospheric boundary layer will provide useful
information for linking surface ecosystem isotopic exchange with atmospheric tracer
transport models. We have developed a special sampling system (Fig. 3) that has
been optimized for air sampling using small aircraft. It was used successfully in test
sampling over a boreal forest in west Siberia in August 2004.

Fig. 3

System optimized for air
sampling from small
aircraft.

In a 50-year-old larch forest at the Tomakomai Flux Research Site in Tomakomai,
Hokkaido, we partitioned the components of ZJ@x by using multichannel
automated chamber systems. In 2003, annual soileffidx was averaged at 9.59
t C hal; heterotrophic respiration was about 5.47 t € (a@counting for about 57%
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Fig. 4

Carbon balance in a 50-

year-old larch forest at
the Tomakomai Flux
Research Site.

of the soil-CQ efflux); net annual C@exchange in the understory vegetation was
about -0.39 t C h§ annual aboveground woody tissue respiration was about 0.75t C
ha'; and annual photosynthesis and respiration of the over-canopy were about -12.75
and 1.15 t C h4 respectively (Fig. 4). Therefore, annual gross primary production
(GPP), net primary production (NPP), net ecosystem production (NEP), and ecosystem
respiration for this forest were estimated to be about 13.49, 7.16, 2.04, and 11.45tC
hal, respectively. The contributions of canopy respiration, aboveground woody
respiration, root respiration, and heterotrophic respiration to GPP were about 8.1%,
5.6%, 30.6%, and 40.5%, respectively.

Ecosystem modeling approach

The objective of this study is to develop an ecological process-based model for
estimating C@absorption by a managed forest ecosystem in Japan. This kind of
ecological modeling approach will be needed as a verification tool for reporting carbon
sink activities under the Kyoto Protocol. In particular, ecological modeling is very
important for establishing full carbon accounting, which is expected to be the next
generation carbon accounting system. The input parameters of the model are
environmental and forestry data on a 1-km grid scale. Testing with carbon flux data
from Tomakomai revealed that the model reproduced the flux data very well, and we
succeeded in dividing photosynthesis into levels, including that of the understory
vegetation. The accuracy of the flux data obtained at the test sites was very high, but
the number of test sites was limited and there was insufficient spatial data. Therefore,
we are using forest inventory data to improve the ecological model. This year, as the
first stage of use of the forest inventory data, we verified the accuracy of the tree-
growth model used in TsuBiMo.
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Remote sensing approach

To remotely estimate the NPP of a Japanese larch forest, we investigated the
relationship between remotely sensed vegetation indices (NDVI, normalized difference
vegetation index; PRI, photochemical reflectance index) and parameters of a simple
light-use efficiency (LUE) model in the mature larch forest at the Tomakomai Flux
Research Site over a growing season. In the simple LUE model, NPP can be expressed
as the product of the photosynthetically active radiation (PAR), the fraction of absorbed
PAR (fAPAR), and a light-use efficiency factog §. In our previous study in 2003,

we confirmed that the PRI (= [R531nm-R570nm] /[[R531nm + R570nm]), one of the
remote vegetation indices obtained by hyper-spectral observation, was a useful index
for estimating the of larch needles. In the current study, on a canopy scale we clarified
the fact that the and fAPAR of mature larch forest were well correlated with canopy
PRI and canopy NDVI ([Rred - Rnir]/[Rred + Rnir]), respectively. This suggests that
observation of PRI and NDVI is a powerful tool for remote estimation of the NPP of
Japanese larch forests.

Sub-project on climate change scenarios and comprehensive mitigation strategies
based on integrated assessment models

This sub-project resulted from the outcomes of research over the past 10 years at
NIES and aims to address new policy needs arising from the Kyoto Protocol and
post-Kyoto negotiations, and to assess long-term integration between climate and
sustainable development policies. The target of this sub-project is to develop a set of
models for integrated assessment of economic growth, climate change, and the impact
of growth on the environment. These models will then be used to help estimate the
effects of the Kyoto Protocol as well as long-term intervention scenarios on global
climate change and its regional impacts. The sub-project is also expected to identify
the most effective future strategies for integrating sustainable development in Asia
and climate change mitigation under alternative paths of future development.

The three research teams involved in this sub-project -the Socioeconomic and Emission
Modeling Team, the Climate Model Research Team, and the Impact and Adaptation
Modeling Team- achieved the following outcomes in FY 2004.

TheSocioeconomic and Emission Modeling Teansed emission models to estimate
emissions of greenhouse gases (GHGs) and air pollutants for scenario and policy
analyses in major Asian countries such as Japan, China, India, Korea, Thailand,
Indonesia, and Vietnam. Strategies to reduce GHG emissions in Japan through to
2050 have been studied with the Asia-Pacific Integrated Model (AIM)/Enduse model,
which has been extended to enable us to estimate the global GHG reduction potential.
This model has also been extended to calculate the marginal abatement costs and
reduction potential of various abatement technology options in different emission
sectors. The results of such studies are extremely useful for prioritizing investments
and public policies to reduce GHG emissions. We have estimated the GHG emission
reduction potential in the steel sector in 2020 by assuming future service demands
and discount rates (Fig. 5). The Emission Modeling Team also refined the economic
model to estimate the effects of investment on national recycling systems and
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environmental policies in Japan and India. The team is in the initial stages of developing
similar models for China, Korea, and Thailand. Our strategic database of innovative
environmental options has also been updated and was used to estimate the effects o
technology and management options on the reduction of GHG emissions.
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The Climate Modeling Team conducted a series of climate change simulations for
the 20th and 21st centuries, in collaboration with the Center for Climate System
Research (CCSR) at the University of Tokyo and the Frontier Research Center for
Global Change (FRCGC) at the Japan Agency for Marine-Earth Science and
Technology. Part of the simulations was performed with the world’s highest-resolution
coupled atmosphere-ocean climate model (approximately 100 km for the atmosphere
and 20 km for the ocean) on one of the world’s fastest super-computers, the Earth
Simulator. The results suggest that summer precipitation over Japan in relation to the
East Asian monsoon (in Japanese, ‘Baiu’) would be more intense and persistent in
the future, owing to changes in pressure patterns. Extremely high precipitation would
be more common owing to increased atmospheric moisture. In spite of the
unpredictable weather, the number of tropical days (days with maximum temperature
higher than 30°C) would increase markedly (Fig. 6).
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Thelmpact and Adaptation Modeling Teamanalyzed the costs and effects of
introducing advanced facilities for water supply and waste water treatment in several
Asian countries (Fig. 7). Better facilities such as household piped-water connection
and sewer connection can decrease diarrheal mortality. However, the costs of
introducing and running these facilities are relatively high. By using the quantitative
results of these analyses, we can compare alternative future strategies for achieving
development goals. The team also exhaustively collected research articles and
government reports that evaluated such adaptation options and created a reference
database. The database is proving useful for investigating effective adaptation options
and for planning novel and functional research.
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Participants in the ILAS-Il Science Team
Meeting, held at Yonsei University in Korea
in November, 2004.

Ozone density (101 8 molecule m'3)
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O NIES Ozone lidar O JMA Observatory Ozone sonde

Ozone lidar monitoring data are registered in the database of
the Network for Detection of Stratospheric Change
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Background and Purpose

Owing to the regulation of ozone-depleting substances such as chlorofluorocarbons
and bromofluorocarbons, the stratospheric abundance of organic chlorine and bromine
compounds is believed to have started to decrease. It is expected that concentrations
of stratospheric halogens (chlorine and bromine) will return to 1980s levels during
the middle of this century. Nevertheless, the Antarctic ozone hole still appears to be
growing larger, even considering its great annual variation, and springtime ozone
depletion over the Arctic is increasing. Therefore, it may not be appropriate to predict
the scale of ozone depletion by chlorine content alone. Continuous monitoring of the
stratospheric ozone layer is required to explore how the ozone layer is changing in
response to the decreasing concentration of halogens in the stratosphere. We also
need to accumulate scientific knowledge on the meteorological conditions and climate
of the stratosphere, as well as on the physical and chemical processes that affect the
depletion of the ozone layer.

The state of the stratospheric ozone layer over both poles (high latitude regions) is
strongly related to the occurrence of polar stratospheric cloud (PSC) particles and
aerosols, as well as to the strength of the polar vortex. Polar ozone concentrations are
influenced by these ozone-depleting factors through the direct and indirect effects of
chlorine and bromine compounds and nitrogen oxides on ozone layer chemistry. To
predict future changes in the polar ozone layer, we need to conduct detailed
observations to gain an understanding of the detailed chemical and physical processes
in the polar regions, including the mechanisms of PSC formation. Using satellite-
borne sensors, we have monitored stratospheric ozone and species relevant to ozone
layer destruction in the high-latitude regions. The stratospheric ozone layer over the
mid-latitudes is also susceptible to changes in transport processes and to in situ
chemical ozone loss. Accordingly, we have been monitoring, and will continue to
monitor, the ozone layer in the mid-latitudes by using ground-based remote-sensing
equipment. We have gathered data both from within and outside Japan to help monitor
and identify mechanisms of change in the ozone layer. As part of this project we also
conduct data analysis and numerical modeling to accumulate scientific knowledge
on mechanisms of change in the ozone layer, thus contributing to the prediction and
validation of future ozone layer changes.

Objectives

The 5 main objectives of this project are: 1) provision of validated Improved Limb
Atmospheric Spectrometer (ILAS) data products to the scientific community; 2) data
processing and validation of ILAS-II observations; 3) continued ground-based ozone
layer monitoring at Tsukuba (NIES) and Rikubetsu (Rikubetsu Integrated
Stratospheric Observation Center, Hokkaido) for registration of the obtained data in
the Network for Detection of Stratospheric Change (NDSC) international database;
4) identification of the roles played in polar ozone layer changes by processes
involving physically and chemically important elements, and identification of the
mechanisms of these processes; and 5) validation of predicted future ozone layer
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changes as a basis for formulating measures to protect the ozone layer, and validatior
of the latest predicted ozone layer changes to provide expert knowledge for evaluating
the effectiveness of these protection measures.

Achievements in Fiscal Year 2004

The following work is highlighted.

1. Data Processing and Validation of ILAS-II Observation

ILAS-Il was launched on board the Advanced Earth Observing Satellite (ADEOS)-

Il satellite on 14 December 2002. It was pre-operational between January and early
April 2003, and then operational by the time ADEOS-II ceased operation on 24
October 2003 due to a failure of the satellite’s power supply. During these periods,
ILAS-II obtained 5890 observations, ranging in latitude from 54°N to 71°N and from
64°S to 88°S, depending on the season. Measurements were made 14 times abou
every 24 hours for each of the hemispheres at sunrise, as seen from the satellite in the
Northern Hemisphere, and at sunset as seen from the satellite in the Southern
Hemisphere. Vertical profiles of atmospheric constituents, such as ozone, nitric acid,
nitrogen dioxide, methane, nitrous oxide, and water vapor, were processed from the
spectral data by using the retrieval algorithm Version 1.4. Aerosol extinction
coefficients were observed at a wavelength of 780 nm and at the wavelengths of 4
infrared window spectral elements. Temperature and pressure profiles were also
observed.

(i) Ozone: The quality of ILAS-II version 1.4 ozone data was assessed through
comparisons with results obtained from comprehensive ozonesonde measurements
and 4 satellite-borne solar occultation sensors. In the Northern Hemisphere in the
altitude range between 11 and 40 km, the ILAS-II ozone data agreed with the other
data withinx 10% (in terms of the absolute difference divided by its mean value).
Above 41 km, the ILAS-II values became smaller in comparison with the other data
with increasing altitude, with a maximum deviation of —30% in the altitude range of
61 to 65 km. In the Southern Hemisphere, the ILAS-II ozone data agreed within
10% with most of the other data in the altitude range between 11 and 70 km (Fig. 1).

Fig.1

Profiles of ozone volume
mixing ratios retrieved
by ILAS-Il and HALOE
(Halogen Occultation
Experiment) in the
Southern Hemisphere
(S.H.) (left panel).
Average percentage
difference values, D (%),
between ILAS-II and
reference
measurements are
shown (right panel).
POAM = Polar Ozone
and Aerosol
Measurement Il|
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Fig.2

Average profiles of
ozone volume mixing
ratios retrieved by ozone
lidar and SAGE I
(Stratospheric Aerosol
and Gas Experiment Il)
(left panel). Percentage
difference values
between Ozone lider
and SAGE-II are shown
(right panel).

(i) Nitric Acid: Stratospheric vertical profiles of nitric acid (HNYzoncentration
observed by ILAS-II (version 1.4) were validated using coincident BINO
measurements by balloon-borne instruments (MIPAS-B2 and MklV) in March and
April 2003. Further validation was performed by making climatological comparisons
of the lower stratospheric HNGozone (Q) correlations obtained by ILAS-1I and
ILAS for specific potential vorticity-based equivalent latitudes and seasons where
and when ILAS data showed very compact correlations in 1997. The reduced scatter
of ILAS-Il HNO3 values around the reference Hh@hich was derived from ILAS-

I O3 using the ILAS HN@-O; correlation, showed that the precision of the ILAS-

I HNO3 data was better than 13% to 14%, 5%, and 1% at 15, 20, and 25 km,
respectively. Combining all of the comparisons made in this study, we estimated the
accuracy of the ILAS-Il HN@profiles at 15 to 25 km to be better than —13% to
+26%.

2. Monitoring of Vertical Ozone Profiles over Tsukuba with Ozone Lidar

Since 1988, ozone lidar measurements have been performed at Tsukuba (lat. 36°N,
long. 140°E) to monitor the vertical profiles of stratospheric ozone, temperature, and
aerosols. The lidar data were processed using the newly developed Version-2
algorithm that includes several new methods to correct for background signals, signal-
induced noise, and dead-time effects. The vertical temperature profiles were calculated
from the Rayleigh terms of the lidar data by using the daily combined NCEP + CIRA
(National Centers for Environmental Prediction + Committee on Space Research
International Reference Atmosphere) air density profiles and then compared with
NCEP data. Aerosol backscattering coefficients were calculated from lidar signals
using SAGE Il extinction data. After correction for the effect of aerosol on lidar
signals, the lidar ozone concentration profiles were retrieved. The lidar ozone profiles
agreed with the SAGE Il profiles within10% in the altitude range between 17 and

40 km (Fig. 2) and were registered in the NDSC database.
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3. Effects of atmospheric sphericity on stratospheric chemistry and dynamics over
Antarctica

To accurately estimate photolysis rates in the polar stratosphere, we incorporated the
effects of atmospheric sphericity into the plane-parallel radiative transfer (RT) scheme
in the nudging Chemical Transport Model (CTM) and the Atmospheric General
Circulation Model (AGCM) with coupled chemistry. This was done by modifying
the plane-parallel RT scheme by the introduction of a pseudo-spherical approximation.
A shift in the onset of the ozone decrease over Antarctica to earlier dates and a
decrease in the minimum value of total ozone in the spherical atmosphere version
(SA version) were seen in both the nudging CTM and the AGCM. The earlier decrease
in ozone mixing ratio in the SA version than in the plane-parallel atmosphere version
(PPA version) was caused by the earlier increase in ClIO concentration in the SA
version; this increase was initiated by the upward solar radiation flux at solar zenith
angles greater than 90° (Fig. 3).

4 4(a) O3 mixing ratio [ppmv] E
34

Fig.3 24 3
Time evolution of zonal- 13 -
mean ozone mixing ratio 04 :
atlat. 80°S and 50 hPa 0.0 3
(a); difference between -0.19 -
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values minus PPA

version values) (b);

zonal-mean CIO mixing ]
ratio (c); and photolysis 0.4 3
rates of Cl,0, at local ]

03

(b) O diff. (SA-PPA) [ppm]
0.6 3 (©) CIO mixing ratio [ppbv]
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PPA modell999 ======= SAmodel

During the ozone recovery period over Antarctica, the total ozone amount ozone in
the SA version of the AGCM was still lower than in the PPA version, whereas the
variation and absolute values for total ozone in the PPA version and the SA version
of the nudging CTM were almost the same after the ozone minimum (Fig. 4). Because
the AGCM results differ from those of the nudging CTM, the behavior of the Total
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ozone during the ozone-recovery period cannot be explained by chemical processes
alone. The lower ozone concentration over Antarctica in the SA version makes the
latitudinal gradient of temperature larger and the polar vortex stronger than in the
PPA version. The delay in the polar vortex break-up then causes a delay in ozone
recovery in the SA version.
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Medaka (Oryzias latipes) as a test species for the evaluation of endocrine active substances.



Endocrine Disrupters and Dioxin Research Project
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The work of the Endocrine Disrupters and Dioxins Research Project has covered the
following 4 themes: 1) development of methods for measurement and bioassay of
these substances; 2) evaluation of the current status of environmental pollution; 3)
hazards and effects assessment; and 4) development of countermeasures and integrated
information technologies. In FY 2004, we made major advancements in the following
areas.

1) We demonstrated the applicability of laser ionization time-of-flight mass
spectrometry for real-time measurement of polychlorinated biphenyls (PCBSs).
Picosecond 266-nm laser light ionization reduced fragmentation and provided very
high PCB detection sensitivity. This high sensitivity has advantages in terms of real-
time monitoring capability compared with the conventional GC-ECD (gas
chromatography — electron capture detection) or GC-MS (GC — mass spectrometry)
methods, which require at least several days for the analysis of PCBs. Detection
sensitivity of under 0.01 mg/Nhwas achieved with a 1-min measuring time; this
sensitivity was superior to the exhaust gas control guideline of 0.15 nidp{Nen

factor of 10.

2) Estrogenic and thyroid activities of 91 monohydroxylated PCBs were measured
with 2-hybrid assays using yeast cells containing the human thyroid hormone receptor
TRa. Of the 24 active compounds, 10 (42%) wertho-phenols, 7 (29%ineta-
phenols, and 7 (29%ara-phenols. Inspection of the results suggested that although
the most active compounds, 2°,4,5",6-TCB-2-ol and 3",5,5°,6-TCB-2-ol, had their
phenolic hydroxyl groups in thartho position, the actual position of the phenolic
hydroxyl group might be of rather less importance than the number of substituents
(chlorine or phenyl ringdrtho to the phenolic hydroxyl. Thyroid hormone activity
appeared not to depend strongly on the position of the phenolic hydroxyl, although
ortho-hydroxyl occurred in the most active compounds, suggesting that the other
(non-phenol) phenyl ring might serve as the requardlo-hydrophobic bulk (the

role played by the iodinartho- to the phenolic hydroxyl in triiodothyronine (T3) ).

3) The estrogenicities of 10 compounds found as impurities in industrial grade
bisphenol A (BPA) were measured by yeast 2-hybrid assays incorporating the human
estrogen receptor (hER) or the medaka f@tyfias|atipes) estrogen receptor (MER).

Five impurities showed greater activity than BPA itself in an agonist assay for hER.
p-Cumylphenol, the most active of the impurities in the hER assay, was 12 times as
active as BPA. Five impurities showed greater activity than BPA in an agonist assay
for mER: 4,4"-(1,3-dimethylbutylidene) bisphenol and 2-(4"-hydroxyphenyl)-2,4,4-
trimethylchroman were nearly equipotent and 9 times as active as BPA. Comparison
of the experimentally determined estrogenicities of mixtures of BPA and 4,4"-(1,3-
dimethylbutylidene) bisphenol and those calculated by the concentrations addition
(CA) method confirmed the suitability of the method for predicting the estrogenicities
of mixtures of BPA and its phenolic analogues. The measured estrogenicities of 4
samples of industrial grade BPA and laboratory grade (pure) BPA were not
significantly different in either the hER assay or the mER a$3ayQ.05 in each
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Fig. 1

Human brain functional
map activated by visual
stimulation (left), and a
gray matter image in the
corresponding plane
segmented from a 3-
dimensional T1-
weighted image (right).
Functional map shows
voxels activated by
stimulation of both eyes
with a checkerboard
pattern flickering at 16
Hz. Activated voxels are
well correlated with the
gray matter in the
occipital lobe.

Endocrine Disrupters and Dioxin Research Project

case). We concluded that although some of the impurities in industrial grade BPA
have much higher estrogenic activity than BPA itself, the total amount of impurities
does not significantly increase the estrogenicity of the industrial compound.

4) We studied the effects of endocrine-disrupting chemicals (EDCs) on the central
nervous system. To investigate the effects on the human brain, we exploited
noninvasive imaging methods using high field magnetic resonance imaging (MRI).
Three-dimensional anatomical images covering the whole brain at 1-mm resolution
were collected from 50 healthy volunteers. We are now trying to analyze those images
volumetrically. We have also developed methods for obtaining functional brain images
by equipping the system with visual stimulation apparatus and by optimizing the
ultra-fast imaging technique on MRI and synchronizing the stimulation (Fig. 1).

Model animals challenged with bisphenol A (BPA), trimethyltin (TMT), or
propylthiouracil (PTU) were examined using behavioral, immunopathological, and
neurobiochemical techniques. BPA administered intracisternally to neonatal rats
caused hyperactivity concomitant with the presence of TUNEL-positive cells in the
mesencephalon, where immunoreactivity to tyrosine hydroxylase was reduced by
the chemical. We also examined the effects of PTU-induced perinatal hypothyroidism
on various behaviors in adult mice. Perinatal hypothyroidism caused high ambulatory
activity in adult mice, and this activity was accompanied by higher responses to
dopamine agonists. The results suggest that perinatal hypothyroidism causes change:
in dopamine system functions. The roles of interleukin (du)ahd IL-18 expressed

in reactive gliosis were examined in hippocampal damage induced by TMT. Both
IL-1a and IL-18 immunoreactivities were double-labeled with the astrocyte marker
vimentin but not with the microglial marker OX-42. Expression of ¢tLahd -PB

was enhanced by adrenalectomy before TMT administration.

5) We investigated the etiology of hydronephrosis in response to TCDD exposure.
Dams of C57BL/6 mice were given a single oral dose afd@CDD/kg-bw 1 day

after normal delivery, and pups were euthanized at specified times for
pathophysiological and biomolecular analyses. Histopathological examination of the
hydronephrotic kidneys of pups on postnatal days (PNDs) 7, 14, and 21 showed no
apparent obstruction due to hyperplasia, and immunostaining for cytochrome P450
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Fig. 2

(a) Hydronephrosis was
observed in the kidneys
of mouse pups exposed
to TCDD via their
mothers’ milk.
Histopathological
examination of the
hydronephrotic kidneys
revealed no apparent
obstruction due to
hyperplasia.

(b) Immunostaining for
cytochrome P450 (CYP)
1A1 was confined to the
distal tubular epithelium.

(CYP) 1A1 was confined to the distal tubular epithelium (Fig. 2). Pups that developed
hydronephrosis manifested polyuria with elevated levels of Na and K in the urine
and decreased concentrations of Na and K in the blood circulation. Microarray analysis
with subsequent analysis by real-time RT-PCR of kidney tissues from pups showed
altered expression of Na and K channel transporter genes at least as early as PND7.
These results not only demonstrate a new finding of hydronephrosis without
morphological obstruction, but also suggest a novel molecular mechanism to explain
the etiology of this malformation, a mechanism that may be driven in an xenobiotic
response element (XRE)-dependent fashion.

Control TCDD

Control TCDD

(a) (b)

6) To determine the effects of EDCs on wildlife, we observed sea snails and bivalves
along the Japanese coast. In a series of studies to clarify the roles of retinoid X
receptor (RXR) on the development of imposex caused by organotin compounds in
gastropods, we performéd vivo injection experiments, using a natural ligand of
retinoic X receptors (RXRs), 8sretinoic acid (RA). After a month of injections,
female rock shellsThais clavigera) developed imposex, with substantial penis growth.
Penis length and vas deferens sequence index (VDSI) were significantly increased
compared with those of the controis<{ 0.01 and® < 0.001, respectively). A repeat
series ofn vivo injection experiments using@s RA resulted in the development of
imposex in a dose-dependent manner in female rock shells after a month of single
injection. The penis and vas deferens that were ‘imposed’ or developed in female
rock shells that received injections oti8-RA were histologically the same as those

in male rock shells. We analyzed RXR gene expression in various tissues (ctenidium,
testis or ovary, digestive gland, penis or penis-forming area, and ganglia) of wild
male, female, and imposex-exhibiting female rock shells using real time RT-PCR.
Of all the tissues analyzed in both males and imposex-exhibiting females, the highest
value of RXR gene expression was observed in the penis; of all of the tissues analyzed
in normal females, only a slightly (non-significant) higher value was observed, in
the penis-forming area. RXR gene expression in the penises of males and imposex-
exhibiting females was 9.3 and 6.2 times higher, respectively than in the penis-forming
area of normal female® (< 0.05 and® < 0.01, respectively). These results support

our hypothesis that RXR plays an important role in differentiation and growth of the
penis (and possibly also the vas deferens) in both males and females exposed to
organotin compounds such as tributyltin (TBT).

7) We investigated the factors causing population decline in marbled sole,
Pleuronectes yokohamae, in Tokyo Bay. Marbled sole is one of the most important
target species in commercial fisheries in Tokyo Bay, and the total catch has been
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Fig. 3

Seasonal variation in
serum vitellogenin levels
in marbled sole,
Pleuronectes
Yyokohamae, from Tokyo
Bay and from the waters
off Shiriuchi, in
Hokkaido, in 2003.
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markedly decreasing since the late 1980s. High fishing pressure had been strongly
suspected as one of the major factors responsible for this decline, but results from
our earlier study suggested that fishing pressure was not the major cause. In addition
to fishing pressure, recent attention has turned to the potentially negative effects of
endocrine-disrupting chemicals on marbled sole. We have been investigating the
adverse effects of these chemicals on the reproductionyok&hamae in Tokyo

Bay by establishing the waters off Shiriuchi in Hokkaido as a reference site and
using multiple methods, including the estimation of life history parameters and
histopathology. To date, no disturbance of reproductive cycles between the sexes
and no abnormalities in the gonads (e.g. testis-ova) have been observed in either
Tokyo Bay or Hokkaido. However, abnormally high levels of serum vitellogenin
have been detected in males from Tokyo Bay (Fig. 3). These data suggest that some
feminization of adult males might be occurring in Tokyo Bay. In addition, we have
started to examine the adverse effects of environmental chemicals on the early life
stages of Byokohamae, and have detected relatively high concentrations of chemicals
such as nonylphenol in the bottom sediments of the major spawning/nursery grounds
for marbled sole in Tokyo Bay. These chemicals may be having adverse effects on
marbled sole in the early life stages (eggs—juveniles).
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8) To reduce emissions of dioxins and prevent secondary emissions to the
environment, we have been studying a method of monitoring and decomposing
dioxins. We have developed a simple sampling method that uses a special adsorben
filter for flue gases from municipal waste incinerators, and in FY 2004 we continued
to examine the application of the filter to real-time monitoring. We also studied the
biological decomposition of EDCs—especially bis(2-ethylhexyl) phthalate (DEHP)—
in polyvinyl chloride by a soil bacterium isolated from the gardens at NIES . The
bacterial strain was identified from a databagddyambacteriumsp. by its 16S rDNA
sequencing homology. The primary degradation products of DEHP were 2-
ethylhexanol and phthalic acid, suggesting that the biological reaction occurring might
be hydrolysis. A fungal strain identified as Cordyceps sinensis was isolated from the
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soil; this fungus was able to utilize many kinds of cyclic ethers such as 1,4-dioxane

as its sole source of carbon. In FY 2004 we studied the decomposition pathways of
several dioxin congeners and found that decomposition of dioxins by this strain was
accompanied by cleavage at the oxygen atoms of the ether bonding between the two
benzene rings in the dioxin structure, but no simple dechlorination reaction was
observed. We also surveyed new chemical dechlorination methods for chlorobenzenes.
Several combinations of solvents and aluminum and palladium catalysts were tested,

and the results showed high degradation rates on a laboratory scale.

9) We have continued to develop an integrated risk assessment and management
framework for endocrine-disrupting chemicals and other environmental contaminants
by the comprehensive integration of information and methodologies into an
assessment scheme. These efforts have resulted in the development of a “Virtual
World” geographic information system (GIS).

Our FY 2004 study continued on from our efforts in FY 2003, including the
development of an environmental fate modeling methodology, system, and databases;
development of emission inventory modeling methodologies; and statistical and
geographic analyses of monitoring data. We developed the grid-catchment integrated
modeling system (G-CIEMS)—a multimedia fate model for geo-referenced and
spatially resolved fate simulation on a GIS system—for the entire Japanese land
environment and the surrounding ocean. Model validation was carried out in an
international model comparison study performed in collaboration with the
Meteorological Synthesizing Centre — East under the Long-Range Transboundary
Air Pollution convention of the United Nations Economic Commission for Europe.
The G-CIEMS model showed generally good agreement with other multimedia fate
model outputs for selected PCB congeners. We thus confirmed the consistent ability
of the model to simulate the multimedia fates of persistent organic pollutant (POP)
chemicals, in line with other multimedia fate models in the world. We used the model
to study the long-range transport characteristics of selected chemicals around Japan,
and we confirmed the importance of the rain assumption, especially for chemicals
with low volatility (Fig. 4 ). We also used the G-CIEMS to model the exposure
distribution of nonylphenol and its ethoxylates in the river water environment.
Preparation of a database of EDCs continued in FY 2004, with the incorporation of
recent information.
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Transport simulation of
PCB (polychlorinated
biphenyl) 28 and TeBDE
(tetrabromodiphenylethers)
by the grid-catchment
integrated modeling
system (G-CIEMS).

(a) PCB28, (b) TeBDE |
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Some of the freshwater fish species native to northern part of Japan.
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The recent rapid expansion of human activity worldwide has resulted in continuing
degradation of wildlife habitats and loss of biological diversity. In addition, ecological
disruption by the incursion of invasive species and the production and release of
genetically modified organisms has become a new problem. In the Biodiversity
Conservation Research Project, which is composed of the 5 research teams described
below, we are developing methodologies to assess changes in biodiversity on a variety
of spatial scales, and are researching the ecological disruption caused by invasive
species and genetically modified organisms.

Wildlife Population As the need to prevent the extinction of wild species is increasing, the Wildlife
Research Team Population Research Team has been researching the mechanisms of population

colonization and extinction, which comprise the process of species persistence. In
this fiscal year, we have not only applied, but also tried to develop, microsatellite
DNA markers to monitor the viability of wild populations. Furthermore, we have
predicted the suitability of habitats for those species across landscapes. In one example,
we used a GIS to draw a map of habitat suitability for medaka, a freshwater fish, in
the 1960s and 1970s. We used a multivariate analysis to characterize records of the
distribution of medaka on a land cover map of a mainly agricultural landscape (Fig.
1). Cross-validation of habitat suitability by resampling of the distribution records
confirmed the reliability of the habitat suitability map. The distribution of medaka
was positively related first with that of rice fields and second with that of urban
areas.

Fig. 1

Map of habitat suitability
for medaka, a
freshwater fish, drawn
from records of the
presence of the fish and
from a land cover map
for southern Ibaraki
Prefecture in the 1960s
and 1970s. Darker grid
cells indicate higher
suitability. Blue points
indicate locations of
recorded presence.

Biological Invasion Today, invasive alien species (IAS) are among the main factors threatening
Research Team piodiversity worldwide. The Japanese Government enacted a new law, the Invasive
Alien Species Act, in 2004 to control the ecological impacts of IAS. By this law, the
introduction, rearing and release of all the alien species specified as invasive are
restricted. It is therefore urgent that we establish clear criteria and guidelines for
assessing the ecological risks of IAS.

On the other hand, even in the new law, little attention has been paid to invasion by
alien parasites, which can cause very serious ecological damage. Only diseases that
are a threat to humans and domestic animals have been restricted in Japan, although
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many of the animals imported as pets and many of the plants imported as biological
materials are likely to carry unknown microorganisms. Therefore, we need urgently
to assess the status of parasite invasion and its ecological risks. In our present study
we aim to develop methods of IAS risk assessment, and we will emphasize
investigations into the problem of parasite invasion.

We are concentrating on the investigation of 2 species: European bumblebees imported
for pollination of tomato crops and exotic stag beetles imported as pets. The recent
naturalization of the introduced bumblebBembusterrestris, in Japan is expected

to have a strong impact on the native bumblebee community. We are investigating
the present status of the naturalizatioBatierrestris and the ecological features of

this species. We fourtdl terrestrisin 9 of 30 monitoring sites, and it was the dominant
species in 2 of those sites. An overwintering queen of this species was found under
the soil in a deciduous forest. Both open environments for nesting habitat and forests
for hibernacula are needed for naturalization of this species.

To determine which preserves were the most important for stag bdetiesig

titanus), we accumulated information on the collection sites of the native beetles and
estimated their geographical distribution in combination with temperature data on a
map. Simultaneously, we obtained information on the sites of pet shops selling the
exotic beetles. On the basis of the growth of the exotic beetles at zero temperature,
we also estimated which geographical areas were likely to be the sites of naturalization
of the exotic species. Furthermore, we constructed an evolutionarily significant unit
(ESU) map for the native species on the basis of their mitochondrial DNA phylogeny.
By comprehensive analysis of these data maps, we determined which areas containec
precious and endemic ESU populations, pet shops, and habitats suitable for the exotic
species. We found that each of the South-west Islands met these criteria. We settled
on this area as the most important preserve of stag beetles.

As there has been little investigation of the parasites of stag beetles, it is very difficult
to estimate the potential ecological risks caused by the invasion of such parasites.
However, we have found and listed many species of mites attached to commercial
exotic individuals. We have also investigated the genetic variation of an endoparasitic
mite, Coleopterophagus berlese, which is one of the most common mites living on

the surface of the stag beetle. We collected the mite from individuals of native and
exoticD. titanus and analyzed the sequence variation of extracted mtDNA. As with
the mtDNA ofD. titanus, we are constructing a phylogenetic tree of mtDNA
haplotypes of the mite. The tree indicates genetic divergence among mite strains.
Furthermore, the associations between host stag beetle and parasitic mite phylogenies
show that the mites have diverged into strains specific to the host strains. Such host
specificities indicate that the associations between the host and the parasite transcent
speciation events and are therefore relatively old. These investigations suggest that
the importation and commercialization of stag beetles will disturb not only the
evolutionary process of stag beetles but also the co-evolutionary associations between
stag beetles and their parasites; this is likely to have an unexpected influence on
native stag beetle populations.
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Fig. 2

Hybrid obtained from a
cross between the
Japanese and
Indonesian Hirata stag
beetles .

Fig. 3

Phylogeography of
Asian Hirata stag beetle
strains and the genetic
compatibility between
them.

Ecological Existing conservation areas that are implicitly thought to protect biodiversity have
Landscape Researchfrequently been established with little or no regard to ecological criteria for their
Team selection. Gaps between the actual distributions of organisms and such human-
configured reserves may be identified and corrected through the predictive modeling
of potential habitats. Using a fish database derived from more than 6700 surveys, we
developed habitat models for the 37 dominant freshwater fish species in Hokkaido
and have used a GIS to predict the geographical patterns of the probabilities of
occurrence of the species throughout Hokkaido, which, according to 1:50,000
topological maps, is composed of a total of 574 catchments. We then evaluated the
effectiveness of 32 catchments designated since 1960s as conservation areas for the
enhancement of fishery resources such as Pacific salmon populations. If the 32
catchments were selected randomly, their average rankings for the 37 dominant fish
species would theoretically be between 230th and 345th among the 574 catchments,
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as a 95% confidence interval (Fig. 4). It turned out that 4 of the 37 species, including
two salmonids and ayu, a highly-valued species, had higher probabilities of
occurrence, whereas the majority of species (27), including threatened species such
as the Sakhalin taimeHRl(cho perryi), Pacific brook lampreyLthenteron reissneri),

and eight-barbel loacl.¢fua nikkonis), had lower probabilities of occurrence in the
conservation areas than could be expected from random selection. Therefore, although
the existing conservation areas are quite successful in protecting the habitats of some
commercially important fish species, relying solely on these areas for conservation
of the entire spectrum of freshwater fish species is unrealistic, and additional reserves
are definitely needed.

Fig. 4 Conservation areas
We ranked the 574 in Hokkaido
catchments that 100-

comprised Hokkaido
according to the S
predicted probabilities of o White-spotted charr
fish occurrence, and we 2007 ORI eI
plotted the average
rankings of 32 existing
conservation areas (see
inset) for the 37
dominant fish species.

Ranking

. [ 2N )
The 95% confidence /‘ sevs e,
. X Sakhalin taimen ®%040,
interval of the rankings, SO - threespme:ﬁ c'k | eob a:kJipanese smelt
as eXpeCted from eight-barbel loach CETTG carp‘

random selection, is
indicated (blue shading).

Community Numerous hypotheses for the mechanisms of coexistence of tree species within a
Dynamics Research forest have been proposed. One of them is the temporal fluctuation of reproduction,
Team thatis, the concept that species coexistence of sessile organisms competing for spac
is promoted if each organism produces offspring more than once in its lifetime, and
this reproduction is synchronous within each species but asynchronous among species
A minority species may recover its population size when it produces offspring and
the other species do not. In 2003, we studied how tree species with different
competitive abilities coexist under fluctuating reproduction. We found that less
competitive species can coexist with more competitive ones when reproduction varies
temporally. In 2004, we studied how local processes related to species coexistence
affect the global dynamics of forest vegetation in response to climate changes. We
performed a simulation study with multiple tree species for which reproduction had
different temperature dependencies. We found that temporal fluctuation of
reproduction, which enhances local species coexistence, results in a broader
distribution range of individual species. Furthermore, the fluctuation facilitated a
shift in the distribution range following climate change. These results indicate the
close linkage between local and global processes in forest ecosystems.
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We conducted a simulation study of the dynamics of species diversity within a virtual
food web system, taking into account the evolution of species. In 2004, we focused
on the impact of disturbances to the system that cause sudden reductions in population
size of some of the virtual species within the system. We found that even small-scale
disturbances can lead to extinction of species not directly affected by the disturbance.
This suggests that high-frequency disturbances can have indirect negative effects on
species diversity within an ecosystem. We also found that less diversified clades
(groups of species originating from common ancestors) are susceptible to low-
frequency disturbances.

Biotechnology Risk Genetically modified (GM) or “transgenic” organisms have been generated million
Assessment Team tonnes, of which about one-fifth is oilseed raeagsica napusL.) seed. It has been

estimated that about half of these imports have two herbicide resistance genes (for
glyphosate and glufosinate resistance). During their transport to factories as material
for food and feed production, escape of seeds is possible. However, the propagation
of escaped GM oilseed rape has not yet been elucidated. We surveyed escaped GM
oilseed rape growing in the Kanto area. Among 139 samples, 5 collected from Kashima
Port and 8 from along Route 51 were glyphosate resistant. One sample from Kashima
Port, 2 from along Route 51, and 1 from along Route 124 were glufosinate resistant.
No herbicide-resistant plants were found in samples from riverside areas, along Route
50, along Route 125, or in the Bousoh area. Our results suggest that propagation of
GM oilseed rape was limited to roadsides.

In another study, to monitor the fate and activity of genetically engineered
microorganisms introduced into the environment, we developed a method for
quantifying mRNA of methane monooxygenase (MMO) genes in a trichloroethylene-
degrading bacteriunMethylocystissp. M, by reverse transcription-polymerase chain
reaction (RT-PCR). To optimize conditions, we developed a procedure for isolating
RNA from bacterial cells and a treatment method for removing genomic DNA. The
guantities of MRNA were determined by using an ABI Prism 7700 Sequence Detection
System with one-step RT-PCR and a fluorogenic probe and primers specified for
each MMO gene. This method was able to distinguish between the mRNA of soluble
and particulate MMOs and rapidly determine the quantities of each mRNA.

Fig. 5

Herbicide treatment test
of oilseed rape
seedlings. Collected
oilseed rapes were
propagated in a
greenhouse for 2 weeks
and then treated with
herbicide. Left: before
treatment. Right: after
treatment. Nucleotide
sequences of herbicide-
resistant genes were
identified in the surviving
plants.
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Introduction

As part of an examination of the rapid environmental changes in the Asia-Pacific
Region, our Watershed Environments and Management Research Project focuses on
water circulation in East Asia, working to scientifically observe and understand the
ecosystem functions of river basins. In addition to developing methods to forecast
the degradation and recovery of ecosystem functions through models that manage a
river basin environment on the basis of ecosystem function, we try to propose
sustainable environment management plans that cover the application of
environmental recovery technologies, reevaluation of development plans, and
reduction of environmental load. As one part of our research project, we have applied
an integrated catchment hydrologic model to estimation of the flood protection effect
of China’s Three Gorges Project (TGP).

The plain and lake area in the middle and lower regions of the Changjiang River
basin is well known to have the most concentrated, frequent, and severe floods .
During the 40 years after the 1954 flood , prevention of medium- and small-scale
flooding was much improved in the middle and lower reaches, but the threat of
major flooding remained. The TGP is the largest water-conservation project ever
undertaken in China, and indeed the world, with a normal pool level of 175 m and a
total reservoir storage capacity of 39.3 billion cubic meters. The TGP is expected to
control flooding not only in the area along the main stream of the Changjiang River
but also in the area surrounding Dongting Lake, which connects directly with the
Changjiang River. We have no doubt that the TGP will exert a flood protection
effect in the mainstream section receiving the direct contribution of discharge control
from the dam site. However, it is difficult to understand the mitigation effect on
Dongting Lake only from the viewpoint of the TGP flood control capacity without
considering the water balance in the lake and outflow as a result of hydraulic
interaction with the Changjiang River.

Using the case of the severe 1998 flood, the second-largest of the last century, we
first used the integrated hydrologic model to simulate the 1998 runoff process at
daily time intervals for the middle region of the Changjiang basin. Then, using the
discharge rate calculated by assuming flood-control operation in the TGP reservoir
as the input data for the upstream side of the Changjiang main stream in the model,
we examined what the flood-control effect of the TGP would have been in the area
around Dongting Lake during the 1998 flood event.

Study area

The study area corresponds to the mainstream section from Yichang to Luoshan in
the middle of the Changjiang basin, including 445 km of the Changjiang main stream
and a catchment of 294 911 k(fig. 1). One main tributary (the Qingjiang) and one
large lake (Dongting Lake) flow into the main stream in this area. The Qingjiang is
located to the south of the middle reaches of the Changjiang, and the Dongting Lake
is located to the south of the main stream in the middle region. Dongting Lake has a
total surface area of 2691 kna volume of 174 10° m3, and a catchment area of

263 000 km. The main rivers feeding Dongting Lake are the Xiangjiang, Zishui,
Yuanjiang, and Lishui.
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Fig. 1

Location of the study
area in the Changjiang
River basin, Three
Gorges Dam section,
and the hydrologic
stations used in this
study for input of the
model data and
validation of the model’s
performance.

Application of the integrated catchment hydrologic model

To simulate the daily runoff process in the study area, we used an integrated catchment
hydrologic model consisting of a Hydrological Simulation Program — FORTRAN
(HSPF) — developed by the United States Environmental Protection Agency, and
two sub-models, the Paddy Runoff Model (PRM) and the Lake Discharge Model
(LDM), both developed by NIES. PRM was used for daily water balance simulation
in paddy fields, including for the artificial water supply process. LDM was used to
simulate the daily water balance in Dongting Lake, as affected by the hydraulic
interaction between Changjiang main stream and the lake. As meteorological input
data for simulating the hydrology of the middle region of the Changjiang, we used
spatially distributed precipitation and potential evaporation data. By using a
representative spatial interpolation method, universal kriging, we generated daily
precipitation data for 1998 with a regular spacing of 0.25° (lat./long.) from the daily
rain gauge precipitation data collected at 194 stations distributed over the study area.
We used the streamflow data measured in the Changjiang basin in 1998 to provide
the boundary conditions and to calibrate and validate the model (Fig. 1; hydrologic
stations #1 to #9).
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In terms of the flood control operation of the TGP, only if the reservoir inflow
surpasses the safety discharge in the downstream reaches will the reservoir be use
to retain floodwater. However, the reservoir water level will still be lowered to 145

m after the flood peak has passed through. On the basis of these provisos, by applying
the water balance equation to the Three Gorges section with a fixed upper limit value
to cut the reservoir inflow peak, we input the data for the TGP daily discharge
conditions during the flood period of 1998 to the model. We set 4 fixed upper limit
values: 40 000, 45 000, 50 000, and 55 06Gm
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Fig. 2

Comparison of daily
average results
simulated by the
integrated hydrologic
model with the observed
daily data.

(a) Simulated and
observed daily average
flow rates from April to
October, 1998, at
Taoyuan hydrologic
station (#5 in Fig. 1) on
the Yuangjiang River.
(b) Simulated daily
average lake water level
and observed daily
water level from April to
October, 1998, at Lujiao
on Dongting Lake (#7 in
Fig. 1).

(c) Simulated and
observed daily average
flow rates from April to
October, 1998, at
Luoshan hydrologic
station (#2 in Fig. 1) on
the Changjiang main
stream well below the
junction with Dongting
Lake.

Model validation

Figure 2 (a) illustrates the simulated and observed daily average streamflows from
April to October 1998 at Taoyuan hydrologic station (#5) on the Yuangjiang. As
shown in this figure, the results confirm that the model could adequately simulate
the daily runoff characteristics of all main tributaries in the catchment. Figure 2 (b)
shows the simulated daily average lake water level and the observed daily water
level at Lujiao (#7) on Dongting Lake. In the period from April to October, in addition

to the graphical agreement between the simulated and observed values, there was a
small difference between the total simulated (2900° m3) and observed (314

10° m3) volumes of runoff from the lake to the Changjiang main stream. Figure 2 (c)
illustrates the daily average streamflow simulated by the integrated catchment model
and the observed daily streamflow from April to October 1998 at Luoshan hydrologic
station (#2) on the Changjiang main stream, in the lower reaches of the junction with
Dongting Lake. As shown by the graphical agreement between the simulated and
observed values and the small error of the total runoff volume (1.04%) from April to
October, the integrated model accurately simulated the fluctuation of daily streamflow
in the main stream. The above results for the daily runoff simulation in the whole
study area during flood period of 1998 confirm the applicability of our model as a
tool for evaluating the flood protection effect of the TGP in the middle region of the
Changjiang basin.
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Application of the model to a study of the TGP flood protection effect

Figure 3 (a) shows the controlled discharge rates for upper limit values of 40 000, 45
000, 50 000, and 55 0003%s, along with the daily observed streamflow rates, at
Yichang on the main stream from June to October. To show the protective effect of
the TGP against flooding in the Dongting Lake area during the flood period using
each of the above controlled discharge rates as the upper boundary condition, Figure
3b presents the simulated fluctuation of the daily average water level in the lake with
each of the controlled discharge rates as the input condition for the upper reach of the
lake. When the water level (34.55 m) designed for flood protection at Chenglingji,
located at the juncture with the Changjiang main stream, was used as the criterion to
evaluate the flood protection effect when 50 0Gsnand more was used as the
upper limit to control the discharge rate, the number of days on which this water
level was exceeded in the simulation was higher than the number of days (34) obtained
from the simulation results in which the observed daily streamflow rates at Yichang
were used as the input data. Even when 45 088 was used as the upper limit
value, the number of days on which the water level was exceeded was 20, and the
maximum simulated water level exceeded the above design water level by about 1.0
m at the beginning of August. On the other hand, when 40 8@0was used as the
upper limit value, although the water level was exceeded on 8 days, the excess was
only 0.15 m over 34.55 m at maximum.

In the event of a 1998-type flood, the above results suggest that, to obtain a marked
flood protection effect of the TGP in the area around Dongting Lake, the daily average
rate of discharge from the TGP during the flood period should be maintained at
around 40 000 #fs. However, as shown by the daily fluctuation of the TGP reservoir
storage water level simulated by the water balance equation using each of the upper
limit values of the discharge rates and the inflow rates in the TGP section, together
with the relationship between storage volume and water level, the simulated storage
water level markedly exceeded the designed normal pool level (175 m). The maximum
volume to be stored for flood control reached 484 B0° m® at the end of August in

the simulation of a reservoir operation being carried out to cut the peak inflow volume
for an upper limit value of 40 000%=a (Fig. 3 (c)). This maximum volume stored for
flood control exceeded not only the designed flood control volume of the TGP (221.5
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x 10® m3) but also the total reservoir storage capacity (89BF m3). This result
shows that if the discharge rate is maintained at around 40 ¥8@moughout the
flood period, the reservoir operation of the TGP will probably fail if there is a
reoccurrence of a 1998-type flood. Consequently, the TGP might not work effectively
for flood protection in the area surrounding Dongting Lake.
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Environmental fate and risk assessment of fine particulates and diesel exhaust
particles

Air pollution from vehicle emissions remains a serious problem in urban areas. The
PM2.5 & DEP Research Project Group is carrying out investigations to better
understand the characteristics of pollution sources as well as the environmental fates
of fine particulate matter (PM) and diesel exhaust particles (DEP) and the effects

of these substances on human health.

Traffic Pollution The Traffic Pollution Control Research Team formulated emission inventories and
Control Research reduction strategies for PM, DEP, and other environmental burdens imposed by
Team automobiles. We measured automotive exhausts on a chassis dynamometer, performed

field surveys near trunk roads, compiled emission inventories, reviewed technical
and regulatory measures, and developed GIS-based tools for assessing traffic pollution.
In FY 2004, we examined the emission characteristics of a number of ultrafine particles
from diesel vehicles on the chassis dynamometer under various driving conditions,
using a full-flow dilution tunnel as well as an exhaust gas dispersion chamber. We
measured the size distribution and chemical properties of ultrafine particles on the
chassis dynamometer and at roadside sites under various traffic conditions.
We made progress in constructing a GIS-based integrated system for assessing the
effectiveness of various policy measures: it consists of numerical sub-models of traffic
flow, particulate emission and dispersion, and exposure assessment. We carried out
a preliminary simulation of DEP concentrations in the greater Tokyo area, to compare
the geographic distribution of the population’s exposure to DEP before and after the
implementation of the road pricing policy.

Urban Air Quality The Urban Air Quality Research Team has been investigating the relationships
Research Team between changes in the relative importance of various air pollution sources and the

spatial and temporal distributions of urban air pollution. To clarify the behavior of
airborne particulate matter—such as R\Mnd DEP—and gaseous air pollutants,
we have been conducting wind tunnel experiments, field observations, data analyses,
and computer model simulations. Using 3-dimensional field observations, data
analysis of air pollution and meteorology, and a computer model simulation, we
have been investigating the influence of trans-boundary air pollution (ozone,
anthropogenic aerosols, and Asian dust) on urban air quality in Japan. We also
continued our research into the mechanisms behind the observed increasing trend in
ground-level ozone concentrations in urban and rural areas of Japan.

In FY 2002, a 3-year inter-institutional project started with the aim of reducing the
air pollution caused mainly by diesel vehicles along heavily trafficked urban roads.
Reduction strategies were: (1) enhancement of diffusion of exhaust emissions around
roads by changing the roadside environment and (2) improvement of fuel to reduce
the toxicity of diesel exhaust. In relation to strategy (1), we have conducted a series
of thermally stratified wind tunnel experiments, focusing mainly on air pollution
distribution around the heavily trafficked Ikegami-Shinmachi intersection in the city
of Kawasaki, in order to study the current problems and to seek strategies to reduce
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Fig. 1

Predicted annual mean
concentration
distribution (normalized)
of pollutants around the
busy Ikegami-Shinmachi
intersection in
Kawasaki.

Aerosol

pollutant concentrations. In FY 2004, using a 1:300 scale model, we predicted the
annual mean concentration distribution around the intersection (Fig. 1) and studied
pollution reduction strategies. This year’s work is an extension of the FY 2002
experiments, which used a 2-dimensional simplified 1:300 model of the area, and
the FY 2003 experiments, which used a 1:100 scaled model of the area to elucidate
the relationship between the flow and diffusion of pollutants in the vicinity of the
road.

To examine the applicability of tiferay absorption method to the measurement of

Measurement PMy s we continued our comparative studies of other commonly used methods, such
Research Team as the tapered element oscillating microbalance method (TEOM) and the gravimetric

filtration method.

In addition, we performed parallel measurement testing of 4 black carbon (BC)
monitors at a rural site and a roadside site. Each monitor used a different monitoring
technique: reflectance, transmittance, multi-angle detection, or thermal detection.
Time variation of BC concentration was reasonably detected by all the monitors.
However, the concentrations differed from each other by a maximum factor of 6.
The results obtained by using these monitoring techniques were appropriately
correlated with those obtained by using the thermal optical reflectance (TOR) method
to analyze concentrations in filter samples collected simultaneously; however, the
trends in the relationships were different.

To measure the mass size distribution and analyze the size-separated chemical
composition appropriately, we carried out parallel measurement testing of different
types of cascade impactors using different sampling materials for DEP and particles
in roadside atmospheres. When aluminum foil and a polycarbonate filter were used
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as sampling materials, blow-off seemed to occur with non-rotating impaction plates.
When a quartz fiber filter was used, the modal diameter shifted towards larger than
those sampled when aluminum foil and a polycarbonate filter were used, probably
because of differences in the thickness and roughness of these filters. However, these
differences in measured mass size distributions also depended on the concentration
of particulates in the sample air and the sampling duration.

Epidemiology and The Epidemiology and Exposure Assessment Research Team is investigating the
Exposure extent of human exposure to P¥and DEP. Assessment of exposure is an integral,
Assessment essential component of environmental epidemiology, risk assessment, and risk
Research Team management. The methodologies used to assess exposure employ various direct and
indirect techniques, such as personal monitoring and modeling. We are currently
investigating an exposure modeling approach for airborne PM, based on
microenvironmental concentrations and time—activity data. So far, in cooperation
with the Traffic Pollution Control Research Team and the Urban Air Quality Research
Team, we have conducted a basic study using a GIS to establish an exposure
assessment system. We have completed the first-phase model, which can calculate
the level of exposure in the population according to the pollution concentration
(calculated from a diffusion model using concentrations of air pollution emitted from
roads and other sources) superimposed on the population distribution. We have also
completed the second-phase model. The components of the second-phase model can
include concentrations of PM in typical microenvironments (e.g. homes, roadsides,
vehicles). In FY 2004, the final-phase model is almost complete. It consists of
numerical models of traffic flow, particulate emission and dispersion, and exposure
assessment. We examined the integration of a dynamic traffic flow simulation model
into the system to assess the effectiveness of traffic demand management policies in
terms of exposure (Fig. 2). In addition, we evaluated the model validation by sensitivity
analysis.

Number of
population exposed
over [0y g/ m’?
[capita/500m - sq]
Road
Pricing

Fig. 2

Effect of exposure
assessment on road
pricing in the central
Tokyo area.
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We analyzed the data on vital statistics in various regions, looking for statistical
correlations between PM exposure level and mortality rate. We conducted a data
analysis of mortality rates in 13 large Japanese cities to investigate the short-term
effects of particulate matter on mortality. These results suggest a positive relationship
between PM concentrations and daily mortality in Japan, in agreement with many
reports in the USA and Europe. We are now engaged in a prospective cohort chronic
exposure study and in short-term morbidity studies conducted by the Ministry of the
Environment.

Inhalation The Toxicity and Impact Assessment Research Team has designed toxicological
Toxicology studies to clarify the effects of DEP—major components of particulate pollutants—
Research Team and PM s on cardiac, respiratory and immunological functions in animals.
Construction of a system of exposure to diesel nanoparticles has finished. We have
now started to search for the optimum driving mode for the generation of nanopatrticles.

Cardiac function

The effect of diesel exhaust (DE) on the cardiovascular system has not been fully
elucidated. We have previously reported that DE exposure decreases heart rate (HR)
dose-dependently and increases the frequency of arrhythmias in rats. Our results
suggest that inhalation of particles included in DE enhances the provocation of
arrhythmias and changes in cardiovascular function. We isolated and identified some
of the compounds in DEP responsible for vasodilatation of the rat thoracic artery.
Those were 3-methyl-4-nitrophenol (PNMC), 2-methyl-4-nitrophenol (PNOC), 3-
phenylphenol-4-nitrophenol (PNPP), and 4-nitrophenol (PNP), all from a benzene
extract of DEP. We also showed that PNMC significantly decreased HR and blood
pressure in mice and rats. The mechanism of vasodilatation by the nitrophenols is
associated with the action of endothelial NO synthase (eNOS) in the arteries. The
results suggested that the mechanisms of vasodilatation and blood pressure reductior
in response to DE exposure are the same as those that occur in response to tht
nitrophenols.

We trialed a system of exposure of rats to hanoparticles (mean diameter 25 or 100
nm) by nose only. Exposure to 25-nm nanoparticles decreased the HR and changec
heart function indices such as the SDNN (standard deviation of normal-to-normal),

suggesting that the particles had cardiac effects through the autonomic nervous system

Respiratory and immunological function

We examined the effects of DE exposure on asthma-like symptoms and antigen-
presenting (AP) activity in rats. Rats were exposed for 12 h/day for 1 month to DE-
containing particles at 3.0 mg?rar to filtered air (control). Rats were also made to
inhale aerosolized ovalbumin (OVA) or saline for 10 min every week. DE exposure
induced asthma-like symptoms, and OVA inhalation further increased the incidence
of allergic asthma-like signs. The AP activity of bronchoalveolar cells tended to
increase with DE exposure. The number and proliferative activity of mediastinal
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lymph node cells increased in the group exposed to DE with OVA. These results
suggest that DE exposure aggravates allergic asthma-like symptoms and that the
aggravation is caused by DE-induced hyperresponsiveness. Furthermore, the
activation of local lymph node cells might also be one of the factors.

Pulmonary exposure to diesel exhaust particles (DEP) aggravates lung inflammation
from bacterial endotoxin (lipopolysaccharide: LPS) in mice. Severe lung inflammation
can reportedly induce a systemic inflammatory response and endothelial cell activation
or damage. This study examined the effects of components of DEP on endothelial
cell activation or damage, the systemic inflammatory response, and lung-to-systemic
translocation of LPS in a murine model of lung inflammation. ICR mice were divided
into 6 experimental groups that intratracheally received vehicle, LPS (2.5 mg/kg),
organic chemicals in DEP (DEP-OC) extracted with dicloromethane (4 mg/kg),
residual carbonaceous nuclei of DEP (washed DEP: 4 mg/kg), DEP-OC (4 mg/kg) +
LPS (2.5 mg/kg), or washed DEP (4 mg/kg) + LPS (2.5 mg/kg). Levels of circulating
E-selectin, activated protein C (APC), von Willebrand factor, fibrinogen, interleukin
(IL)-1p, IL-6, keratinocyte chemoattractant (KC), and LPS were evaluated 24 h after
pulmonary exposure. Both DEP components significantly exaggerated the increase
in E-selectin and fibrinogen levels elicited by LPS. Washed DEP + LPS significantly
decreased APC and elevated circulating levels of IL-6, KC, and LPS as compared
with LPS alone, whereas DEP-OC + LPS elevated IL-6, KC, and LPS without
significance. These results suggest that DEP components, especially washed DEP,
can aggravate the systemic inflammatory response, endothelial cell activation or
damage, and thrombohemostatic disturbance related to LPS in the respiratory system.
These effects at least partly play an important role in the adverse effects of particulate
air pollution on sensitive populations predisposed to vascular or pulmonary diseases,
including ischemic vascular diseases and respiratory infections.

In vitro assay for toxicity of DEP

To elucidate the effects of DEP on the cardiovascular and respiratory systems, we
examined the effects of organic extracts of DEP on the production of type | collagen
by rat pulmonary fibroblasts, proliferation of rat aorta smooth muscle cells, activation
of eNOS in rat heart microvessel endothelial cells, and migration of rat alveolar
epithelial cells in vitro. Exposure to organic extracts of DEP increased type | collagen
production, enhanced proliferation of smooth muscle cells, and suppressed eNOS
activation in endothelial cells. Wound closure by alveolar epithelial cells was inhibited
by exposure to organic extracts of DEP. These results suggest that hypertrophy,
thickening, and contraction of vessels and bronchioles, as well as delaying of wound
healing of the alveolar epithelium after injury, are likely sequelae of DEP exposure.
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Introduction

To change the current economic and social trend of mass production, mass
consumption, and mass disposal, actions are needed to realize a sound material-
cycle society. The comprehensive roadmap for such actions is, however, still not
clear. We do know what a society shouatit be, and indeed have developed and
adopted various individual, environmentally sound technologies to reduce
environmental loads. But we still do not know fully what a socshtpld be—the
“vision"—what new technologies are needed to mitigate environmental issues—the
“measures”—and how such a sound material-cycle society can be realized—the
“path”. Under these uncertain circumstances the Research Center for Material Cycles
and Waste Management was established at NIES in April 2001, and it has launched
various research programs in an effort to clarify the social inquiries mentioned above.

We focus particularly on 3 areas of research: 1) material cycle systems, 2) material
cycle technologies, and 3) material cycles and risk management.

(1) Material Cycle Systems Research

As a basis for supporting the transformation to a sound material-cycle society, it is
essential that we synthesize various statistical data related to flows of materials such
as resources, products, and wastes, and develop tools to analyze these data. We have
made progress in compiling time-series data on waste generation, treatment, recycling
and disposal by industrial sector and by waste type. Data for other environmental
burdens have also been collected and compiled so that they can be linked with Japanese
economic input—output tables for 2000. We have also performed case studies to capture
the flows of specific materials and products such as waste plastics and end-of-life
electronic products.

One of the focuses of our studies is the application of life-cycle assessment (LCA) to
technologies for mechanical and chemical recycling of “other plastics” (i.e. plastics
other than PET bottles) under the Container and Packaging Recycling Law. To add
to our previous studies of systems for recycling such plastics as raw materials in
coke ovens and blast furnaces, we have collected inventory data for other recycling
technologies such as gasification for ammonia production and mechanical recycling
of secondary plastic products. We have also collected inventory data on separate
refuse collection by several municipalities. Using these data, we have assessed the
current status of CQemissions from different recycling systems.

The institutional and legislative aspects of recycling systems at various spatial scales
are also our concerns. In this regard, this year we measured the effectiveness of the
Japanese law governing the recycling of home electrical appliances. On an
international scale, by using field surveys we investigated the status of trans-boundary
movement of recyclable resources and recycling activities within Asian countries as
well as their environmental implications (Fig. 1), and we discussed our findings at
an international meeting hosted by NIES in December 2004.
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Fig. 1

Material flows of plastic
waste among Japan,
China, and Hong Kong
in 2004.
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Some geographic factors, such as the patterns of migration of wastes or resources
and the locations of facilities, are important for proper diagnosis of the state of such
regional material cycle systems. We have proposed a new Net Transport indicator
for evaluating the “waste” of material exchange between certain regions. Incoming
and outgoing wastes related to production activity, and their added values in a certain
region can be measured by using our improved waste input—output table framework.
We used LCA to estimate the environmental impact of transport for waste wood
recycling. A location force model for waste and material management facilities was
developed to quantify the environmental, geographic, social, and economic forces
influencing the siting of these facilities.

In addition, to assess the safety and effective use of recycled products, we investigated
the leachability of toxic metals from secondary products made from recycled materials
such as slag materials . In particular, using accelerated aging tests, we experimentally
confirmed the effect on leachability of the deterioration in quality of the secondary
products posed by changes in the conditions of the external environment. We also
conducted basic studies of both bioassay methods and methods of removing heavy
metals from carbonized waste wood. Moreover, we studied the application of charcoal
boards to reduce concentrations of VOCs (volatile organic compounds) in indoor
air.
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(2) Material Cycle Technologies

We have been investigating the technical solutions required for the proper disposal
of wastes and for a sound material-cycle society, in terms of thermal as well as
biological processes.

Using ash samples thermally heated (300°C) in a tube reactor, we experimentally
studied the potential for formation of brominated dioxins (PBDD/DFs), chlorinated-
brominated dioxins (PXDD/DFs), and chlorinated dioxins (PCDD/DFs). PXDD/DFs
were present at considerable concentrations in the effluent gas, suggesting the de
novo synthesis of these brominated compounds. Also, we have developed a technique
of monitoring various halogenated organics in flue gases on the basis of studies of
the basic characteristics of these compounds and measurements of actual incinerator
flue gases. This technical research will be extended so that we can assess the entire
process of thermal disposal of solid wastes.

In recent years, it has been verified that hydrogen-rich synthesis gas can be successfully
produced from waste wood via high-temperature gasification and reforming, a process
by which synthesis gas with a hydrogen content exceeding 50 vol% is generated by
adding appropriate amounts of steam and oxygen at 950°C. However, for a practical
application of this system we need to raise its thermal energy efficiency. We therefore
investigated the potential for efficient hydrogen production at lower temperatures by
employing 4 kinds of commercial Ni-based catalyst in the reforming process. We
investigated the relationships between the hydrogen conversion characteristics and
various operating parameters, including the type of catalyst, temperature, steam to
carbon ratio, and equivalence ratio, and evaluated the catalytic performances. We
also examined the dioxin- and,8Fsynthesis characteristics on the basis of
environmental criteria and the tolerance of a fuel cell to be combined. We
demonstrated that the presence of alkaline metal oxide in the Ni catalyst enhanced
hydrogen conversion performance and reduced levels of tar ggddmponents.
Especially, by using an Ni catalyst containing CaO, a synthesis gas with the highest
hydrogen concentration (57 vol%) and lowest tar apidl €bncentrations could be
generated at a temperature of 750°C. We verified that hydrogen-rich synthesis gas
could be successfully produced by using catalysts in the reforming process, thus
enabling the operating temperature to be reduced by 200°C.

We have built a database of organic wastes in a prefecture on the basis of unit discharge
rate data for each industrial category. Substantial progress has been made in developing
the database and methods of evaluating organic wastes. For hydrogen production
from organic waste, process efficiency as high as 25% maximum theoretical yield
was achieved over a period of more than 1 month. Analysis of 16S rDNA sequences
for bacterial populations indicated that organisms of the genus Clostridium were
dominant in both hydrogen fermentation and other acid fermentation reactors. We
consider that Clostridium-type organisms play major roles in the production of
hydrogen from organic wastes. In addition, we achieved stable product yield and
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quality in semi-pilot-scale experiments of lactic acid fermentation from food waste.
We are considering the possibility of using fermentation residues as animal feed,
thus increasing the feasibility of zero-emission-type waste management.

Accidents accompanying hydrogen sulfide generation in inert waste landfills have
become an important issue in recent years. The upper limit of the concentration of
H,S gas that may affect the surrounding environment has been defined for landfills;
beyond this limit action must be taken. On the basis of this definition, we have
proposed countermeasures for landfills that have already closed, are in operation, or
are planned for the future. Moreover, we conducted field-scale experiments to
investigate how to accelerate landfill stabilization; the gas and leachate quality in an
aerobic landfill bioreactor indicated that aerobic landfill bioreactor technology is
effective and promising. Leaching tests and respirometric experiments have confirmed
that such technology contributes to the acceleration of stabilization. We have
developed a site-characterization approach consisting of the use of boreholes and
test pits to determine the potential environmental impacts of landfill mining projects.
The results of a case study indicated that emissions of dust, odor, and gaseous
pollutants would potentially be low, but microbial agents might be released during
full-scale excavation and processing of mined wastes. It has been proposed that
monitoring and control of microbial agents be included in monitoring plans.
Furthermore, we are developing tools for evaluating emissions of global warming
gases from landfills and investigating their applicability in full-scale landfills,
especially in developing countries.

We have developed an on-site domestic wastewater treatment system, the advance
Johkasou, which can purify water to less than 16.md@OD, 10 mgL~* T-N, and

1 mgL~1T-P. In particular, we investigated phosphorus removal by use of phosphorus-
specific adsorbent composed of zirconium ferrite and determined the optimum
conditions for phosphorus adsorption, dephosphorization from adsorbent and recovery
of phosphorus. We investigated the germination and growth characteristics of edible
plants such as komatsuna (a popular leafy green Japanese vegetable) to show the
effect of the recovered phosphate crystal as the fertilizer; komatsuna was able to
grow in soils to which we had added phosphate crystal and the effect was the same or
more than reagent sodium phosphate. This result suggests the possibility of recycling
the recovered phosphorus. We are now developing technologies for hydrogen recovery
from biomass and wastes, and we have developed a continuous hydrogen fermentatior
technology intended for biomass wastes such as garbage (Fig. 2). Digested sludge
was heat-pretreared at 70°C and used as a seed microorganism. Hydrogen fermentatiol
was promoted efficiently under conditions of appropriate hydraulic retention time,
pH, and organic loading, and by using molecular biology methods such as FISH
(Fluorescence in situ hybridization) and PCR (Polymerase Chain Reaction) we found
that hydrogen fermentation bacteria belonging to the gélogsidiumwere dominant

in the microbial community. The hydrogen production efficiency was 70% to 80%

of the theoretical value.
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(3) Material Cycles and Risk Management

Risk management of brominated flame retardants

Identification of major emission sources and compilation of a reliable emission
inventory are important in the risk management of brominated flame retardants
(BFRs). This year, we performed a mass balance analysis of BFRs in a treatment
process for automobile shredder residues (ASRs) as a possible source of BFR
emissions; little information on the behavior of BFRs in this process was available
owing to the difficulty of performing such surveys. On the basis of many findings,
including those of the ASR study, we also compiled an estimated emission inventory
for 1 target compound in BFRs.

First, before we performed the mass balance analysis, we developed a sampling and
pretreatment method for ASR samples that were both complex and inhomogeneous.
We then used this method in the mass balance analysis of a pilot-scale ASR melting
process. Polybrominated diphenyl ethers (PBDES) and tetrabromobisphenol A (TBBP-
A) were detected in the ASR at levels of about 10 to 100 ppm. Polybrominated
dibenzodioxins/dibenzofurans (PBDD/DFs) were also detected in these samples. The
mass balance analysis revealed that more than 99.95% of BFRs and PBDD/DFs
were destroyed in the melting process (Fig. 3).
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Fig. 3

Mass balance of
brominated compounds
in an ASR melting
process. Units: ng/kg-
ASR.

Mass- balance of brominaated compounds in a ASR melting process. Unit:[ng/kg-ASR]

Input Output Total Destruction

ASR Flue gas _ Fly ash Slag Metal output rate (%)
PCDDs /DFs 970 1.7 4,300 71 140 4,500 <0
Co-PCBs 30,000 1.8 200 7.1 3.7 210 99.3
PBDDs /DFs 30,000 2.2 11 - - 14 99.95
MoBPCDDs /DFs - 1,900 - 4 1,900 <0
PBDEs 310,000,000 - 120 26 25 170 99.99995
TBBP-A 15,000,000 310 13 13 18 350 99.998
PCBs 270.000 29 960 24 18 1,000 99.6

Next, we combined these results with other emission factors for several processes to
compile a tentative emission inventory for Decabromodiphenyether (DeBDE). The
atmospheric emissions of DeBDE from the processes of compounding of BFRs,
recycling of end-of-life home electrical appliances, and incineration of waste were
0.7, 2.0, and 18 kglyear, respectively. On the other hand, the estimated emission of
DeBDE on the basis of environmental levels was 1 to 7 t/lyear for Japan. The gap
between these two emission estimates suggests the importance of unknown sources

Monitoring of non-volatile and/or polar chemicals in wastes by using liquid
chromatography/mass spectrometry (LC/MS)

To comprehensively measure non-volatile and/or polar chemicals of interest for risk
management we are developing LC/MS-related analytical methodologies. These
consist of accurate determinations of target chemicals, screenings of high priority
chemicals, and elemental composition elucidations for identifying unknown organic
pollutants. A method that simultaneously screens 78 pollutants chosen as Pollutant
Release and Transfer Register (PRTR) chemicals in leachates and soil extracts hazs
been developed for these high-priority chemical screenings. To overcome a serious
problem, namely the fact that the LC-MS spectrum gives poor information for
identifying unknown chemicals, we have developed an ECE method that uses using
accurate masses obtained by LC/ time of flight MS and LC/ quadra pole-TOF MS/
MS. With this method, the number of elemental composition candidates for 72% of
every unknown chemical with molecular weights of up to 410 could be narrowed
down to 5 or fewer, leading to the creation of a new unknown chemical search system
based on ECE.

Comparison of bioassay and chemical analysis—TEQ monitoring during the
processes of chemical destruction of PCBs

We have successfully applied a cell-based Ah receptor bioassay (CALUX) to
monitoring of the fate of dioxin-like compounds during the chemical dechlorination

of PCBs to meet demands for a risk assessment method and a screening method
CALUX-TEQ and WHO-TEQ (obtained by chemical analysis) values of PCB-treated
samples during photolysis by ultraviolet irradiation (UV); catalytic
hydrodechlorination with carbon-supported palladium; dechlorination with potassium
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t-butyloxide; or sodium dispersion were obtained and compared in 1 common scale.
All the chemical PCB treatment methods reduced WHO-TEQ values by an order of
up to 10 pg/g or less in the final treated oil samples, which achieved the PCB
treatment standard. The corresponding CALUX-TEQ values for the samples were 1
pg/g or less, and a consistent correlation between WHO-TEQ and CALUX-TEQ
values was observed. The CALUX results suggested that dioxin-like activity caused
by reaction byproducts was not present in the oil samples treated by the PCB chemical
treatments investigated.

Destruction of coplanar PCBs by 3 methods

To confirm that PCB destruction systems are being managed appropriately, it is
important not only to ascertain the disappearance of PCBs, but also to check for the
absence of other harmful byproducts in the degradation process—especially coplanar
PCBs—that have dioxin-like toxicity. We determined whether or not coplanar PCBs
were destroyed and/or produced under the following PCB destruction processes:
photochemical dechlorination (PCD), catalytic hydro-dechlorination over carbon-
supported palladium (CHD), and sodium dispersion (SD). When 3,3',4,4',5-PeCB
(#126) as an example of a non-ortho congener was destroyed by the 3 methods, total
TEQ (toxicity equivalent quantity) immediately decreased. When 2,3',4,4',5-PeCB
(#118) as a mono-ortho congener was destroyed by CHD or SD, total TEQ also
decreased immediately. In the case of the destruction of #118 by PCD, TEQ originating
from 3,3',4,4'-TeCB (#77) increased at the beginning of the experiment because #77
was produced mainly by ortho-dechlorination of #126. The TEQ, however, gradually
decreased with the degradation of #77 and finally reached zero. In this way, we
confirmed the safety of 3 typical methods. These results are expected to be very
useful for the promotion of waste PCB treatments.
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Fig. 1

Comparison of observed
and simulated
nonylphenol
concentrations in Tokyo
Bay.

(a) correlation between
observed and predicted
dissolved nonylphenol
(Ppt; ng/L)
concentrations;

(b) simulated distribution
of nonylphenol(ppt; ng/
L) in the model area.

This Center promotes research projects on environmental risk assessment. Currently,
there are 7 project themes, covering the development of methodologies for: 1)
assessment of exposure to environmental risk in light of exposure variability, 2)
exposure assessment on the basis of limited information, 3) assessment of health
risks in light of individual variations in susceptibility to chemical substances, 4)
bioassay systems for environmental monitoring, 5) assessment of health risks from
concurrent exposure to a number of chemical substances, 6) assessment of ecological
risk of chemicals on the basis of their toxicity to individual organisms, and 7)
communication of environmental risks.

Below are brief descriptions of some of the important results of these projects for
2004.

Development of a methodology to assess exposure on the basis of limited
information

As part of this sub-theme, we built numerical models that could predict the
concentration of a chemical in the environment from limited information. We
developed a 1-dimensional unsteady-flow river model using unsteady flow/advection—
diffusion; a steady flow system with a branched river structure; non-equivalent steady-
state multimedia model, MUSEM, coded into a spreadsheet (MS Excel); coupled 3-
dimensional hydrodynamic and ecotoxicological Tokyo Bay model.

This financial year, we performed additional verification studies of our Tokyo Bay
model by comparing measured surface and bottom water concentrations of
nonylphenol in Tokyo Bay with simulated values (Fig. 1). The simulated results for
dissolved nonylphenol were well correlated with the observed values (r = 0.7707).
The results of a sensitivity analysis showed that biodegradation rate was the most
important parameter determining the concentrations of dissolved nonylphenol.

Computed (ng/L)
.

.
A R =0.7707
& % R? = 0.5940

Nonylphenol
in TOKYO BAY

0 50 100 150 200
Observed (ng/L)
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It is a basic principle of statistics that the reliability of estimations should improve
with an increase in sample number. This tendency of improved reliability, however,
is not reflected in the methods widely used to analyze datasets with non-detected
observations. We developed a statistical method of estimating the confidence intervals
of percentiles for environmental concentrations predicted by using environmental
monitoring datasets where some observations are below the limits of detection; we
used Monte Carlo simulation on the assumption that the environmental monitoring
data fitted a lognormal distribution. This method, in which the estimated confidence
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Fig. 2

Confidence intervals of
nonylphenol (NP)
concentration in
Japanese river waters,
as estimated by the
Monte Carlo method
(*statistically significant
compared with 2002
data, 2=0.05).
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intervals are affected by sample size and detection rate, is more reliable than the
usual methods of monitoring samples. We confirmed the validity of this method
using environmental monitoring data for bisphenol A, and evaluated the annual
variation of nonylphenol concentrations in Japanese rivers (Fig. 2).
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Development of a methodology to assess exposure variability in humans and
ecosystems

Environmental exposure to chemicals apparently has significant variability in terms
of time, space, and other factors. We developed a geo-referenced and spatially-
resolved multimedia fate model, G-CIEMS (Grid-Catchment Integrated Modeling
System) using GIS databases. The model combines the methodologies of a well-
developed multimedia fate model and geo-referenced river models to simulate
multimedia fate processes among air, soil, rivers, lakes, sediments, and sea areas
with the geographical reality of the river-networking structure under Japanese
environmental conditions. The basic geographical resolution was arouBkB

for all media, with a different geographical shape depending on each medium.

NP concentration (¢ g/L)

1998 1999 2000 2001 2002
(36) (27) (28) (33) (22)

year (Number of detected)

We performed case studies in dioxins, VOCs, and nonylphenol until this year. The
case studies estimated the spatial variability of the target compounds by using the G-
CIEMS model, PRTR (Pollutant Release and Transfer Register) release estimation
data for Japan, and selected monitoring data. The results show that the possible range
of exposure distribution was several orders of magnitude in Japan. Our analysis
revealed that major exposure of the human population may occur at the higher end of
the distribution of environmental levels. This observation suggests the key importance
of consideration of exposure distribution in performing more accurate exposure
assessment.

We studied exposure assessment of dioxins in seafood using production statistics for
fish-catches and nationwide fish monitoring data. The results of this study will be to
assess the distribution of exposure by the seafood route in combination with the
spatially resolved G-CIEMS approach.

Development of a methodology to assess health risks in light of individual
variations in susceptibility to chemicals

It is known that polymorphism in some enzyme genes determines the susceptibility
of individuals to environmental toxicants. Inorganic arsenicals are worldwide water
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contaminants and have been reported to cause skin and urinary bladder cancers. We
have been investigating single nucleotide polymorphisms (SNPs) of arsenic
methyltransferase Cytl9, because Cytl9 has been reported to be an arsenic
methyltransferase and to mediate conversion of inorganic arsenicals to
monomethylarsonic acid (MMA) and of MMA to dimethylarsinic acid (DMA) in

the presence of glutathione. However, so far, we have not found SNPs in this enzyme
gene sequence in humans. The SNP study of the Cyt19 gene sequence is to continue.
We also investigated the precise mechanism of detoxification of arsenicals using
recombinant rat and human Cyt19.

Development of bioassay systems for environmental monitoring

Bioassay methods are believed to be useful for identifying the hazardous effects of
complex mixtures of chemical substances in the environment. To build bioassay
systems that could estimate the total impact of chemicals in the environment, we
have been evaluating the vivo mutagenicity of diesel exhaust (DE) and its
components as a model for a complex mixture of chemicals in ambient air.
Already, we have shown that the frequency of mutations in the lurgps délta
transgenic mice increases with the duration of DE exposure. As lagmz@he
(B[a]P) (Fig. 3) and 1,6-dinitropyrene (1,6-DNP) are potent mutagens in DE, we
estimated then vivo mutagenicity of these agents in the lung by intratracheal
instillation. Thein vivo mutagenic potency (mutant frequency per dose) of 1,6-DNP
was higher than that of BJP. The positions of mutation hotspots induced by DE on
the gpt gene were almost identical to those induced by 1,6-DNP instillation but were
different from those induced by &P instillation.

. o~ 50
Fig. 3 . 2 T
Frequency of mutations T 401 J
in the lungs of gprdelta S .
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exposed to qg, 2.0
benzo[a]pyrene =
S 1.0
5 .
S 0.0 . . . . benzo[a]pyrene
0 05 1 15 2 25
Amount of BlaJp (mg) ~ *** : P<0.001

To determine the fraction in diesel exhaust particles (DEP) that causes mutations,
DEP or its extract was instilled into the lungs via the trachea. Both DEP and DEP
extract dose-dependently and linearly increased the frequency of mutations, and the
mutagenicity of DEP was derived mainly from the compounds in the DEP extract.
We have obtained parameters foritheivo mutagenicity induced by environmental
mutagens, and these parameters are expected to contribute to assessments of the risk
of adverse effects (cancer) suffered in response to chemicals in the environment.

New attempt to establish a quantitative structure—activity relationship for
chemicals with aquatic toxicity

The quantitative structure—activity relationship (QSAR) has become a powerful
theoretical tool for the prediction of chemical toxicity on the basis of molecular
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Fig. 4

Example of application
of a sub-structural
approach to phenols
using the 96h LCsy;
experimental values in 2
fish species (fathead
minnow and medaka)
were used as base data
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descriptors. We gathered data on the ecological hazards of chemicals from several
existing databases and references. The data were compiled and analyzed to examin
intra- and interspecies variations in sensitivity to chemicals and to clarify the
relationship between aquatic toxicity and chemical structure.

This study deals with the classification of acute toxicity predictions on the basis of
fragments and descriptors related to the mode of action of the toxicity. We built
several QSAR models and investigated the definition of domain identifications for
QSAR modeling in consideration of functional cluster, mode of toxic action, and
relationship between descriptor variables and toxicity. This technical approach was
applied to 96h Ly values for 2 fish species (fathead minnow and medaka) by using

a dataset of more than 600 chemicals investigated by the Japanese Ministry of the
Environment or selected from the literature (Fig. 4).
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The 11 established QSAR models of the classified categories describe the relationship
between toxicity and the logarithm of the octanol-water partition coefficient (log
Kow ). However, we found that the predictions of toxicity of categories that included
large numbers of reactive chemicals (e.g. aldehydes) required a multiple regression
model using additional descriptors or non-linear models. The results of the external
validation study showed that theevalue between prediction and measurement was
0.85, whereas thé value in the ecological structure—activity relationship (ECOSAR )
model was 0.63. This study suggested that chemical classification using mode of
action of toxicity and selection of descriptors and prediction algorithms is essential
in predicting aquatic toxicity using the QSAR model.

Development of a methodology to assess ecological risk on the basis of chemical
toxicity to individual organisms

We assessed a method of testing using higher aquatic plants to develop a new OECLC
test, Guideline 221l.emna sp. growth inhibition test, which was endorsed by the
17th WNT in April 2004. In this study, we performed several experiments to complete
the draft of a standard procedure for testing general or low-solubility chemical
substances. First we considered the measurement variables. The growth of the plan
was estimated on the basis of several different measurements, such as the number o
fronds, wet weight, and frond area. The relationships among these data were analyzec
statistically to determine which measurement data were essential and relevant to
descriptions of the test results. In the test of 3,5-dichlorophenol, which was
recommended as a reference item in the test guideline, the different toxicity values—
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as measured by the concentration at which 50% growth inhibition was observed
(ECsg)—were estimated from each set of measurement data. The differences among
toxicity values were not large. The lowestg@as driven from the frond area,
followed by dry weight. The number of fronds was convenient to measure but may
not be adequate, so we recommend that it be used in combination with several other
selected measurements.

We tested a procedure for testing with low-solubility chemicals. A semi-static
exposure system and a flow-through exposure system were comparetiemiiae

test. The growth rates demna under each test condition did not differ if the test
medium was renewed more than 3 times during the 7 days of the test period. Because
the result depended on the stability of the test substance in water, the procedure of
more frequent renewal or flow-through was acceptable.

We also performed experiments with colored substances, which are regarded as
difficult to test in algal toxicity tests because they absorb light required for
photosynthesis in the water column. The growthefna was not affected by the

color. The toxicity of colored chemicals can be estimated withémma test more

easily and accurately than with an algal test.

Chemicals database

To promote chemical management based on risk communication, we are trying to
provide the public with adequate risk-related information via a web-based database
through the Internet. So far, we have developed the WebKis-Plus chemical database,
which includes pesticide structures and quantities of shipments in each prefecture,
an Environmental Fate Model database, and the EnvMethod environmental analytical
methods database (Fig. 5).

This financial year, we collected and collated ADIs (acceptable daily intakes) for
agricultural chemicals (including pesticides, veterinary drugs, and feed additives)
selected mainly from about 670 chemicals listed in the so-called “positive list system”
that the Ministry of Health, Labor and Welfare (MHLW) intends to implement. For
reference we used MHLW, JMPR (Joint Meeting on Pesticide Residues), and JECFA
(Joint FAO/WHO Expert Committee on Food Additives) data.

These data will be linked to the WebKis-Plus chemical database by CAS (Chemical
Abstract Service) number.

Fig. 5

Frequency of mutations
in the lungs of gpt delta
transgenic mice
exposed to
benzo[a]pyreneFig. 4
Example of application
of a sub-structural
approach to phenols
using the 96-h LCso;
experimental values in 2
fish species (fathead
minnow and medaka)
were used as base data
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Social and Environmental Systems Division
.

Environmental problems can be defined as those resulting from environmental changes
that are consequences of various human activities. Whether these changes are
pollution, physical degradation, or ecosystem destruction, they can threaten our daily
lives, well-being, and socioeconomic activities. Therefore, the human and societal
dimensions of environmental change are of the utmost importance for environmental
protection and conservation. In this context, the Social and Environmental Systems
Division is concerned primarily with present and future interactions between social
and environmental systems.

The Division consists of 5 research sections: Environmental Economics, Resources
Management, Environmental Planning, Information Processing and Analysis, and
Integrated Assessment Modeling. In addition, there is 1 Independent Senior
Researcher. In FY 2004, the division conducted the following research.

Environmental (1) People’s support for Climate Change Action

Economics Section Using the results of international comparative public opinion surveys, we analyzed
the factors affecting people’s support for climate change actions. We found that
personal attitudes are significant factors supporting climate change actions. Such
attitudes include: 1) seeing environmental issues as future risks in terms of depletion
of natural resources; 2) acknowledging future generations as a basis for problem
solving; and 3) seeing the need to balance the environment and the economy.
(2) Study of effects of unit pricing on waste generation
Using city-level panel data, we studied the effects of unit pricing on the generation
of household wastes. Our main findings were: (a) generation of combustible waste is
significantly and negatively correlated with the prices of garbage bags, whereas the
generation of noncombustible waste is not significantly correlated, and (b) the price
elasticity of combustible waste generation was estimated to be —0.137.
(3) Study of effects of international moves for sustainable development on Japanese
domestic policy
We studied the impacts of international moves toward sustainable development on
Japanese domestic policymaking on environmental issues. During the decade 1992—
2002, Japanese environmental policymaking gradually began to involve many
domestic stakeholders, such as the business community, environmental NGOs, and
researchers. This change of process has affected the outcomes of policymaking.

Resources The Resources Management Section studies methodologies for quantifying the

Management environmental burdens and impacts associated with various socioeconomic activities.
Section (1) Material flow accounting/analysis (MFA) is one of the key tools used for this

purpose. Physical input—output tables (PIOT) are designed to describe the flows of
natural resources, materials produced, and solid waste and recycled materials. We

examined linkages among MFAs and similar analytical tools on various scales

(Fig. 1). (2) We analyzed the incentives for, and effects of, adoption of the ISO

14001 environmental management standard by firms in Japan and the USA. We
applied models based on economic and political economic theory to help us understand

what factors encourage firms to adopt ISO 14001 and how the environmental
management systems of these firms work. (3) Another issue was the application of

life-cycle assessment (LCA) to the use of underutilized energy sources to reduce
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Fig. 1

Material flow accounting/
analysis (MFA) on
various scales, and their
linkages with input—
output analysis (IOA)
and life-cycle
assessment (LCA). MF:
material flow; I0T:
input—output tables.

Environmental

Social and Environmental Systems Division

carbon dioxide emissions. (4) We also applied other comprehensive environmental
assessment methods, such as conjoint analysis and cost—benefit analysis, to
transportation and waste management scenarios.
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We study techniques for planning and evaluating environmental conservation policies.

Planning Section Our research includes the setting of local environmental policy goals, as well as the

Information

Processing and

Analysis Section

prediction of global warming and assessment of its impacts. In 2004, we conducted
the following research. (1) At the annual meeting of the Environmental Science
Society, we organized a symposium on the evaluation of ISO 14001, which was
introduced 10 years ago and has been expanded to cover municipalities and
universities. The merits and demerits of the standard, and its future improvement,
were discussed. (2) Urban rehabilitation and reconstruction are inevitable if we are
to make cities sustainable. We studied the concept of the compact city as an
environmentally friendly city, and compiled a report summarizing the research results.
To develop ways of improving the sustainability of the world’s large cities, we
collected data and developed an urban database that can be used to compare a cit
against the compact city model. We also participated in, and contributed to, the
International Symposium on Asian Megacities and Global Sustainability, organized
by the Science Council of Japan.

Our section promotes comprehensive research on methods of environmental
monitoring, numerical simulation analysis, and the processing of information from
many kinds of observational data. Examples are the processing and analysis of remote-
sensing satellite data on the atmosphere, land, and oceans; the non-destructive an
sensitive discrimination of types of bird eggs; and the numerical simulation of
diffusion of urban air pollution. We also process and analyze research data generated
by the other sections of our Institute . In 2004, we processed information on several
special priority research projects, including the evaluation of grassland and coral
reef environments by using hyper-spectral sensor data and the investigation of a new
method to precisely estimate €&lumn density from nadir-looking satellite sensor
data.

59



Social and Environmental Systems Division
.

Integrated The “Integrated Assessment Model” has been developed to evaluate environmental
Assessment conservation. This model covers a wide range of environmental problems, economic
Modeling Section activities, land-use changes, lifestyle changes, and recycling. It evaluates the impact
of environmental conservation measures on the economy. If we are to conserve the
future global environment it is essential that we cooperate with developing countries
in the Asia-Pacific region, such as China, India, and Thailand. Presently, the priority
of environmental conservation in developing countries is much lower than that in
developed countries. However, it is essential that developing countries give importance
to environmental conservation and include it in their lists of development priorities.
We used the Integrated Assessment Model to examine suitable policies for sustainable
development in India. The simulation included constraints on natural assets and
potential countermeasures to these constraints. The simulation showed that recycling
and technology innovation scenarios can be expected to mitigate the loss of GDP
caused by policies that reduce the production of industrial wastes. Also, they showed
that early investment in land conservation measures could provide substantial national
financial benefits. The model was also applied to the issue of carbon tax, which is
considered to be an economic incentive to accelerajegtiOction countermeasures.

Report of the | investigated the travelogues of early Western visitors to Japan from the time of the
Independent Senior first visitor, the Portuguese adventurer Ferndo Mendes Pinto in 1548 (
Researcher Pilgrimage), up until 1900. These visitors appreciated the beauty of the Japanese

landscape from the viewpoint of the diversity of plant species and the comparison of
these species with European ones. Carl Peter Thunberg, the apprentice of Carl von
Linné, arrived in 1775 and described 49 species on the way from Nagasaki to Edo
(now Tokyo). He also found a diversity of plant species and coexistence of boreal
and tropical plants. Philipp Franz von Siebold, from Germany, arrived in 1822 and
described more than 372 species. Sir Ernest Mason Satow, who came from the UK
in 1862, described Japanese landscapes more precisely by using his knowledge of
taxonomy, based mainly on that of European plants. The descriptions recorded by
these travelers were influenced by the popularity of knowledge of taxonomy; thus
the beauty of Japan’s landscape was clarified by the popularity of plant taxonomy
throughout the whole world.
In addition, a report on historical distribution of the “Eight Scenes” in Japan was
published (Fig. 2).
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Environmental Chemistry Division
.

The Division, with its 4 Research Sections and an Independent Senior Research
Scientist, has been developing analytical, bioanalytical, and geochemical methods
and revealing various chemical aspects of the environment

The Analytical Instrumentation and Methodology Sectionhas been developing

new analytical methods and instrumentation. Development of a compact energy-
saving aerosol monitoring system is now in progress. The monitoring system, which
is equipped with a small electron gun with a transmissive diamond electron window
and an X-ray tube, enables us to determine the concentration and inorganic chemical
components of the aerosol mass. The source of the electron beam is a field emitter
fabricated by hydrogen plasma etching of a graphite substrate. We also investigated
high-resolution TIBr detectors operated at room temperature for X- or gamma rays.
A mobile ambient atmospheric monitoring system is also being developed in
cooperation with the Environmental Atmospheric Division. The Oceanic Windfarm
Project started in 2003 and is now in progress. A fundamental design has been made
for a mega-float of about 10080 500 m with 11 windmills with a total of 5-MW
power generation capacity and a seawater electrolysis system, which will produce
electric power and hydrogen. A study of the dynamics of organic carbon transported
to the ocean through rivers was started by taking carbon isotope measurements of
riverine particulate and dissolved matter. Concentrations,e€fnon-methane
hydrocarbons were monitored hourly in central Tokyo in summer 2004, using an
automated gas chromatograph — flame ionization detector (GC-FID) system. This
system gave a good presentation of the amount of emissions and demonstrated the
important roles that these compounds play as precursors of photochemical oxidants
in urban areas.

The Analytical Quality Assurance Sectionhas been developing methods of
analytical quality control by determining the most appropriate environmental
analytical methods and preparing certified reference materials. We investigated
methods of sample preparation and high resolution gas chromatography — high
resolution mass spectrometry (HRGC-HRMS ) analysis of polychlorinated-
dibenzodioxin/furans (PCDD/Fs), co-planar polychlorinated biphenyls (co-PCBs),
and polybrominateg-dibenzodioxin/furans (PBDD/Fs) in various environmental
samples. We successfully performed analytical quality assurance of environmental
PCDD/F monitoring by using the certified environmental reference material NIES
CRM-No.25, “Soil 2”. We used liquid chromatography — mass spectrometry (LC-
MS) to study the environmental monitoring of perfluorooctane sulfonate (PFOS)
and related perfluorochemicals (PFCs), which show similar characteristics to persistent
organic pollutants (POPs). We also studied methods of measuring fine particles and
volatile organic compounds (VOCS) in the atmosphere. VOCs have been monitored
continuously at Tsukuba and Tokyo to establish quality assurance for the automatic
sampling gas chromatography — mass spectrometry (GC-MS) instruments and to
characterize VOC pollution in metropolitan areas.
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The Environmental Chemodynamics Sectiorhas been performing radiocarbon
analyses for environmental studies such as the dating of environmental samples and
source apportionment of pollutants by accelerator mass spectrometry (AMS);
developing methods of chemical speciation by liquid chromatography — inductively
coupled plasma mass spectrometry (LC-ICPMS); determining stable isotopes by
isotope ratio mass spectrometry (IRMS); and investigating the application of surface
analytical methods such as secondary ion mass spectrometry (SIMS). We
demonstrated the imaging of the chemical bonding state of Si in a rock sample by X-
ray photoelectron microscopy. Lake Kussharo, the largest caldera lake in Japan,
recorded a pH value of four 40 years ago but its pH has become spontaneously
neutralized in recent years. We investigated the cause of this neutralization by
observing the water and ion balances of the influent and effluent rivers. We also
developed a continuous-extraction sampling system for hazardous chemicals and
installed it on merchant vessels. Samples of hazardous chemicals in surface seawate
were collected by using this sampling system. Furthermore, we used carbon and
nitrogen isotope ratios and radiocarbons in collagen to examine the reactions of ancient
humans to past environmental changes.

The Ecological Chemistry Sectiorhas been studying biochemical measurement
and the biological effects of chemicals. We conducted an extensive monitoring study
of Tokyo Bay in collaboration with the Endocrine Disruptors Research Group and
the Laboratory of Intellectual Fundamentals for Environmental Studies. Research on
arsenic—especially diphenylarsinic acid (DPAA)—as well as endocrine-disrupting
chemicals was continued. We also continued out emergency research in response tc
the outbreak of carp herpesvirus infection in several locations in Japan, including
Lake Kasumigaura. Comparison of water quality and blood physiological data on
infected carp caught in many locations in Japan showed no relationship between
virus infection and environmental conditions or carp health status. We also continued
our research on the initial risk assessment of pharmaceuticals in the aquatic
environment by developing both an LC-MS analytical method and a bioassay method,
and we applied these methods in assessing the levels of some pharmaceuticals in th
real environment.

The Independent Senior Research Scientist continued a global monitoring program
for VOCs in the atmosphere. This program was based upon semi-monthly flask
sampling and analysis of air from remote sites (Hateruma Island in Okinawa, Cape
Ochiishi in Hokkaido, Happo-One near Nagano, Alert in Canada, and Cape Grim in
Australia). We found that the tropospheric mixing ratios of hydrofluorocarbons have
been rapidly increasing. The rates of increase for the years 2003-2004 were nearly 5
ppt (or 16%) for HFC-134a, and nearly 1 ppt (or 20%) for HFC-152a in northern
hemisphere.

We developed a new speciation method for detecting and identifying arsenic species
(Fig. 1) in environmental samples in order to identify DPAA and its metabolites or
degradation products in the environment (Fig. 2). In this method, we used the same
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high performance liquid chromatography (HPLC) condition for both the HPLC/ICP-
MS and LC-MS-MS systems so that a new arsenic chemical detected by HPLC/ICP-
MS could be characterized by detecting its parent or daughter ions by LC-MS-MS.
We demonstrated the presence of a new organoarsenic compound,
phenylmethylarsinic acid (PMAA), by this method.
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Countries and number of people affected by arsenic

contamination of drinking water. Thirty-five million people

in west Bengal/Bangladesh and two million people in China are reportedly
affected by arsenic contamination.



Environmental Health Sciences Division

.
The mission of the Environmental Health Sciences Division is to study the possible
effects of harmful environmental chemicals (e.g. dioxins, environmental endocrine
disrupters, heavy metals, air pollutants) and physical agents (e.g. heat stress, noise
stress, ultraviolet radiation, LED (light-emitting diode) light (blue components), and
electromagnetic fields (extremely low frequency)) on human health. We aim to utilize
the information obtained from these studies as the scientific basis for risk assessment
of these agents, alone or in combination. In this Division we perform both
epidemiological and experimental studies. In the latter, we use laboratory animals as
experimental models for humans. Although the use of these animals is essential in
studying how environmental chemicals affect humans, the importance of alternative
experimental models that replace laboratory animals has been recognized. Below,
we highlight our progress in several study areas.

In the Molecular and Cellular Toxicology Section we have been studying the
toxic effects of dioxins, including the most toxic congener, 2,3,7,8-tetrachlorodibenzo-
p-dioxin (TCDD), focusing on their effects on gene expression and the mechanisms
of their organ- and species-specific effects. To explore the genes that are involved in
TCDD suppression of antibody production, we used Affymetrix oligonucleotide
microarrays to investigate TCDD-induced changes in gene expression in the CD4 T
lymphocytes (T cells) and B lymphocytes (B cells) of mice immunized with ovalbumin
(OVA). The results revealed characteristic TCDD-induced changes in gene expression
in the CD4 T cells and B cells of immunized mice and suggested that inhibition of
immunization-induced gene expression and modulation of G protein-linked signaling
in CD4 T cells are responsible for the TCDD-induced suppression of antibody
production. The toxic effects of TCDD on immune cells have been shown to be
caused by activation of a transcription factor, the arylhydrocarbon receptor (AhR).
To investigate the function of AhR activation in T cells, we generated transgenic
(Tg) mice that expressed a constitutively active mutant of AhR (CA-AhR) specifically
in T-lineage cells under the regulation of a T cell-specific CD2 promoter. Studies in
these Tg mice indicated that AhR activation in T cells but not in B cells suppressed
the OVA immunization-induced increase in numbers of not only T cells but also B
cells. These Tg mice will be useful models for investigating the role of activated
AhRin T cells. We also generated a Dioxin Responsive Gene Database to assemble
the microarray data that have been accumulating in our section and to summarize
information on the experiments conducted to study the effects of dioxins. We have
made this database available to the public through NIES web page .

In the Environmental Biodefense Research Sectignve performed 2 studies. To
investigate the size-specific effect of ultrafine particles on pulmonary immune
responses, translocation to lymph nodes, and chemokine mRNA expression in the
lungs and lymph nodes of mice, we instilled 14-nm and 95-nm carbon black (CB)
particles intratracheally. Total and differential counts of cells such as macrophages,
lymphocytes, and neutrophils in bronchoalveolar lavage (BAL) fluid increased
significantly and dose-dependently in mice exposed to 14-nm CB particles. Release
of cytokines such as interleukin (IL)-6 and tumor necrosis fagtenhanced
significantly in BAL fluid in mice instilled with 14-nm CB compared with those
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given 95-nm particles. Production of macrophage inflammatory prote/@CL-3
protein and mRNA expression also increased in the lungs and lymph nodes of mice
given 14-nm particles. These findings indicate that intratracheal instillation of ultrafine
CB in mice leads to pulmonary inflammation that is particle size-dependent. In our
second study, to evaluate the effect of low-level volatile organic compounds on neuro-
immuno interaction, we examined the effect of low-dose toluene on the production
of cytokines and chemokines in the spleen and olfactory bulb. The olfactory bulb is
one of the key organs for formation of the neuronal memory of chemicals. Expression
of IL-4 and IFNy mRNAs significantly increased in the spleens of toluene-exposed
mice. Immunization with OVA significantly enhanced the expression of CCL-3
MRNA in the olfactory bulbs of mice exposed to toluene. These findings suggest
that exposure to low-level toluene may affect the neural and immune network in
concert with antigenic stimulation.

In theBiomarker and Health Indicator Section, we investigated the metabolic
pathways of inorganic arsenicals in mammals (Fig. 1). Inorganic arsenicals are
worldwide environmental contaminants, and chronic exposure is known to cause
skin lesions, vascular diseases, and cancers. In the metabolism of arsenicals, S-
adenosyl-L-methionine (SAM) is required as a methyl group donor and reduced
glutathione (GSH) is required as a reducing agent. Until recently, methylation was
considered potentially useful as a detoxification process for harmful inorganic
arsenicals, since the toxicity of pentavalent methylated arsenicals (monomethylarsonic
acid, MMAY and dimethylarsinic acid, DM is much lower than that of inorganic
arsenicals. However, the methylation of arsenicals has been reported to be a proces:
of bioactivation, because the toxicity of intermediate metabolites such as'MMA
and DMA!" was found to be much higher than that of inorganic arsenicals. Analyses
by high performance liquid chromatography — inductively coupled plasma mass
spectrometry (HPLC-ICP MS) suggested that arsenic triglutathione (ATG) was
generated nonenzymatically from iAslll when GSH was present at concentrations of
2 mM or higher. Human recombinant Cyt19 (an arsenic methyltransferase) catalyzed
the transfer of a methyl group from SAM to arsenic and produced monomethyl and
dimethyl arsenicals. The methylation of arsenic was catalyzed by Cyt19 only when
ATG was present in the reaction mixture. These results suggest that As—GSH
complexes are converted to methylated arsenicals by Cyt19. In addition to the
metabolism of inorganic arsenicals, we also studied the cytotoxicity of phenyl
arsenicals, because diphenylarsinic acid and monophenylarsonic acid were found in
high concentrations in the groundwater at Kamisu, in Ibaraki Prefecture, Japan.
Trivalent phenylarsenicals were more cytotoxic than pentavalent phenylarsenicals
as inorganic arsenicals and their metabolites.

TheEpidemiology and International Health Research Sectiononducted a number

of epidemiological studies. One was a series of field studies in Japan and China and
another was a statistical analysis of trends in various health phenomena, with special
reference to environmental factors. With the financial support of the Ministry of the
Environment, we conducted field research on the measurement of fine particulate
matter (PM ) using personal Pk samplers, and assessed residential exposure to
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Fig. 1

Pathway of metabolism
of inorganic arsenic in
the mammalian liver.
Arsenate and arsenite
are metabolized by an
arsenic
methyltransferase,
Cytl9, in the presence
of glutathione (GSH)
and S-
adenosylmethionine
(SAM) and excreted as
monomethylarsonic acid
(MMAV) and
dimethylarsinic acid
(DMAY) in the urine

PM,sin 7 research areas in Japan. We selected 20 households as participants in each
of the 7 cities, and measured PMoncentrations inside and outside the participants’
houses and personal exposure over 1 week in autumn. As a field survey in the city of
Shenyang, in Liaoning Province in China, we conducted health investigations
(pulmonary function testing and a questionnaire survey of schoolchildren),
environmental monitoring, and exposure assessment of air pollutants (in particular,
PM 5). Results from the cities of Fushun and Tieling, where the survey had been
conducted in previous years, showed elevated levels of atmospheric pollutants from
the combustion of fossil fuels both outdoors and indoors, as well as personal exposure.
Pulmonary function values among children were significantly depressed in spring.
This result suggests that, in winter, air pollution has subacute effects on pulmonary
function. We also conducted research on the effects of heat stress on human health.
We established a system of monitoring patients affected by heat shock in 13 major
cities, by using an emergency transportation network.

Metabolic pathway of arsenic

SG

?H GSH |
HO—As —OH +———=|G5 "As—5G
ATG
iAsv
SAM
Cyt19 ‘ ’
OH ‘SG %
|
HO—As —CHg|<+—— | GS —As —CH,
i
MM A" (GS) .
. 0 *| Metabolites
Metabolites MM AY L
. . Hydrolysis & | | SAM in bile
Inurine Oxidation Cyt19
G s cH,s
CH,—As — —As —
sAS T s | HOTAS T CHg |« G5 —as —CH,
o o) DMA!(GS)
TMAOY DMAY

68



Atmospheric
Environment
Division

[Photo;Y. Takahashi |

View over a field of clouds from the Jungfraujoch in Switzerland.



Atmospheric Environment Division
.

This Division is conducting research with the aim of understanding and solving
atmospheric environmental problems ranging from urban air pollution to global and
trans-boundary atmosphere-related issues. The division consists of 4 sections and 1
team: the Atmospheric Physics Section, which conducts research on numerical
modeling and data analysis of atmospheric dynamics and climate systems; the
Atmospheric Chemical Reaction Section, which conducts research on chemical
processes taking place in the atmosphere; the Atmospheric Remote Sensing Section,
which conducts research on observations of the atmospheric environment using remote
sensing techniques such as lidars (laser radars); the Atmospheric Measurement
Section, which conducts field research on natural and anthropogenic trace species;
and the Acid Deposition Research Team, which conducts research on trans-boundary
air pollutants. Many of the members of this division also work for Special Priority
Research Projects such as Climate Change Research, Ozone Layer Research, PM2.5
& DEP Research, and the Center for Global Environmental Research.

Following are brief accounts of some important results of our research in FY 2004.

Validation and future projection of extreme precipitation in a climate model
Extremely heavy precipitation, which may cause floods and consequently serious
damage to society, is considered highly important in the context of climate change
assessment. We used a relatively high-resolutio?) &thospheric general circulation
model to simulate the present-day climate, with 2 different assumptions of cumulus
parameterization. Although the 2 runs showed comparable performance for annual
mean precipitation, one gave much better agreement than the other with satellite-
based analysis data for extreme daily precipitation. Accumulation of convectively
available potential energy is shown to be important for achieving more realistic
intensities of extreme precipitation. This demonstrates that the performance of a
climate model for extreme precipitation is strongly dependent on cumulus
parameterization, even when the resolution of the model is as hightad fhat it

can be reasonably good with an adequate choice of cumulus parameterization. A
doubled CQ experiment was also conducted with the better version of the model.
The change in global mean percentage was larger for extreme precipitation than for
the annual mean, and this relationship was found to vary regionally (Fig. 1).

Fig. 1

Geographical
distributions of annual
4th-largest daily
precipitation event: (a)
standard model, (b)
experimental model,
and (c) observed data.
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Evaluation of the atmospheric environment in East Siberia and the Primorsky
region in Russia

Wet deposition and gas/aerosol samples were collected annually at 3 sites (Irkutsk,
Listvyanka, and Mondy) in East Siberia and at 1 site (Primorskaya) in the Primorsky
region. Precipitation was acidified mainly by sulfuric acid. Although sulfate
concentrations in precipitation were higher than those in Japan, Europe, and the United
States, the quantities of sulfate deposited were smaller because of the low rates of
precipitation. Sulfur dioxide and sulfate aerosol were the major components of acidic
substances in the test regions. Sulfur dioxide concentration was high in winter at all
sites. From trajectory analysis, we found that the winter air mass usually moved
from Europe to East Siberia within only 3 days and moved from East Siberia to
Japan within 3 days.

Aerial observation of atmospheric pollutants in China

In collaboration with Chinese researchers, we performed aerial observations of
aerosols and gaseous pollutants over central China along the Yangtze River (i.e.,
along the route from Shanghai to Wuhan to Chongqing) to better understand the
atmospheric environment of East Asia and the Northwestern Pacific region.
Experiments were carried out from 19 May 2004 to 10 June 2004 from a Yun-12, a
Chinese twin-engined airplane. A total of 10 flights were made around Shanghai,
Wuhan, and Chengdu. On board were an ozone analyzer,,2an8i@zer, and an

NOx analyzer to measure gaseous pollutants, and a particle sizer, a condensatior
nucleus counter, PMand PM s samplers, and an aerosol mass monitor for aerosol
measurements. High concentrations of, $ap to 40 ppb) were observed near
Chonggqing and near Nanijing at low altitudes. Local sources of pollutants were clearly
seen to affect the atmospheric environment of the area on the basis of the route of
transport of air masses, as analyzed by back trajectory calculations.

Continuous measurement of aerosol chemical composition at Cape Hedo,
Okinawa

The chemical compositions of aerosols have been monitored continuously with an
aerosol mass spectrometer and EC/OC (elemental carbon and organic carbon)
monitors at Cape Hedo on Okinawa’s main island since October 2003. High
concentrations of sulfate have been observed when the air mass comes from the
direction of central eastern China, and in that case the ratio of EC to OC is higher.
This result suggests that large quantities of sulfur oxides and black (elemental) carbon
are emitted simultaneously in eastern China.

We have set up a new monitoring station, the Cape Hedo Atmosphere and Aerosol
Monitoring Station (CHAAMS), at Cape Hedo. Comprehensive monitoring of
aerosols will be carried out at this observatory (Fig. 2).
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Fig. 2

(a) Cape Hedo
Atmosphere and Aerosol
Monitoring Station
(CHAAMS).

(b) Aerosol mass
spectrometer being used
at the station to observe
chemical components of
aerosols.

Observation of carbon stable isotope ratio and its variability in soil respiratory

CO; flux from terrestrial ecosystems

The use of atmospheric measurements of carbon stable isotopé3@atiéq) in

CO, to better constrain the atmospheric&0Qdget requires knowledge of the various
processes related to this ratio. Although the decomposition of soil organic matter by
heterotrophic respiration is the largest component of flt®es from the land to the
atmosphere, thEC/*2C ratio of heterotrophic respiration in the natural environment
had not been measured precisely owing to technical difficulties with both sample
collection and elimination of the influence of plant respiration. We developed a
sampling system optimized f&iC/22C measurement of soil G@fflux, and conducted

a 3-year observation at the NIES-Tomakomai Flux Research sité3d#=< ratio

of soil CG, efflux showed significant seasonal variation regardless of whether or not
plant respiration was eliminated. The observed seasonal amplitude of greater than
1%o for13C/*2C contrasted remarkably with previous model estimates (< 0.3%o).
The seasonal pattern of tH€/1°C ratio also showed an obvious difference from the
model predictions. These findings from the observational study will help to reduce
the uncertainty in estimates of the global @@dget via improvements in model
analyses.

Observations of Asian dust and air pollution aerosols using a network of
automated lidars

A network of automated 2-wavelength dual-polarization lidars has been formed in
collaboration with universities and research institutes in China, Korea, and Japan. At
present, lidars are operated continuously at 12 locations, including Beijing, Hohhot,
Suwon, Nagasaki, Toyama, Matsue, and Tsukuba. A lidar data analysis method has
been developed for separately estimating the extinction coefficient profiles of non-
spherical particles (Asian dust) and spherical aerosols (mostly air-pollution aerosols).
By using this method, movement of Asian dust and anthropogenic aerosols was clearly
revealed. The results showed, for example, that regional-scale air pollution
significantly affected air quality in Beijing. In contrast, regional pollution features
were not very marked in Hohhot, which is located approximately 450 km west of
Beijing. The lidar network data were used for validation of chemical transport models.
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Simulated dispersion of coral eggs
(yellow dots) spawned from the
central part of Sekisei Coral Lagoon,
in southwestern Japan. The lagoon is
surrounded by the islands of Ishigaki
(right), Iriomote (upper left), and
Kuroshima (bottom left). The white
areas are land, and the light-green and
dark-blue areas are shallow (< 10 m)
and deep (> 10 m) seas, respectively.
The 4 plates from top to bottom show
the time of spawning, ebb time (tidal
flow from the East China Sea to the
Pacific Ocean), flood time (reverse to
ebb time), and the next ebb time,
respectively.
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Water—in precipitation, rivers, lakes, seas, and soil—is vital for our lives. Once the
environment has been polluted, the time and cost needed for its restoration are
enormous. Our Division undertakes research from a variety of approaches on the
environmental pollution and ecological changes that occur via the media of water
and soil.

Application of microbial ecology to environmental management

Microorganisms play a major part in various important biogeochemical
transformations and water treatment, such as mineralization of organic compounds
and degradation of pollutants. We are studying the community structure and biological
activity of microorganisms in the natural environment and their application to water
treatment.

We studied the geological characteristics of bacterioplankton in the eutrophic Lake
Kasumigaura by using 16S rDNA analysis based on denaturing gradient gel
electrophoresis (DGGE). The DGGE analyses were carried out on water samples
collected from the littoral region at Nishiura. Comparison of the band profiles indicated
that the community structure in branching bays was different from those at other
sites. We presume that the influx of nutrients and the retention of water affect the
behavior of each species of microorganism.

We have also been studying the use of biological processes for preservation of the
aquatic environment. Methane fermentation is an economical process for treating
high concentrations of organic wastes and wastewater. However, most wastewaters
are discharged at ambient temperatures (10€2%nd have low organic
concentrations of less than 1 g-CODC#{chemical oxygen demand—chromium).
Under these conditions, which are unsuitable for methane fermentation, it is difficult
to maintain the activity and physical properties of methanogenic sludge. We examined
the use of an anaerobic bioreactor seeded with a methanogenic biofilm for the
treatment of low-strength (0.6-0.8 g-CODCHlwastewater at 20C. An appropriate
upflow velocity was achieved by recirculating the effluent which improved the
accessibility of wastewater to the biofilm. As a result, the reactor exhibited superior
process performance (treatment time 1.5 h, COD loading of 12 kg-COBS@ayt)

owing to the maintenance of a high concentration of biofilm with high activity.

Migration and change in chemical fractions of rare metal contaminants (Ag, In,

Sn, Sb, and Bi) in soill

Recently, pollution from lead leaching out of solder in discarded electrical appliances
has become an important environmental problem. Therefore, in the near future, Pb
solder will be replaced by Pb-free solders containing other metals such as Ag, In, Sb,
and Bi. However, information on the behavior of such metals in the environment
(especially in soil) is extremely limited. We therefore investigated their migration
and the change in the chemical fractions in soil. Ag, In, Sn, Sb, and Bi were added to
the surface of an Andosol, Cambisol, Fluvisol, or Regosol in columns; the soils were
then exposed to precipitation for 18 months. The distributions of the total
concentrations and the chemical fractions of the metals (by 8-step sequential
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extraction) were then analyzed. Most of the metals were retained in the uppermost
(0-2 cm) soil layers, but small portions moved to the sub-layers. The major chemical
fractions (> 10% by proportion) of the metals were residu#d,ldxtractable organic-
bound (HO,-0Org), and metal-organic complex-bound (Me-Org) fractions in the case
of Ag; Me-Org, residual, carbonate-bound, an@®HOrg fractions in the case of In;
residual, Me-Org, amorphous metal oxides-bound (am-MeQOXx), and crystalline Fe
oxides-bound fractions for Sn; Me-Org, residual, am-MeOx, aa@4drg fractions

for Sb; and HO,-Org, am-MeOx, and Me-Org fractions for Bi. Metal migration in

the soils was associated mainly with the exchangeable, carbonate-bound, and Me-
Org fractions. The capacity of the soils to retain the metals was in the order: Andosol
> Fluvisol > Regosak Cambisol. The mobility of metals was in the order Bi >

Sb > Ag= Sn.

Effects of coexisting washing reagents on migration behavior of trichloroethylene

in a saturated glass-bead-packed column system

Pollution of soil and groundwater by chlorinated organic solvents such as
trichloroethylene (TCE) as a result of transudation accidents has been increasing.
Generally, these pollutants are hardly soluble in water, so they tend to be transported
slowly in subsurface areas and are not likely to be removed from these areas. To
accelerate such transport, injection of water-miscible washing reagents into polluted
subsurface areas would be very useful. We therefore conducted a series of efficiency
tests of this technique. We checked the vertical migration behavior of TCE by gravity
in a series of washing-solution-saturated glass-bead packed columns.

No migration of TCE was observed within 24 h if the water in the column contained
no additive or contained dodecylsulfate, dodecanesulfonate, laurate, Tween 20, Tween
60, polyethyleneglycol 1000, polyethyleneglycol 6000, soluble starcf; or
cyclodextrin, because the vacant space in the 0.4pmglass beads was too small to
migrate. On the other hand, if the solution contained linear dodecylbenzenesulfonate,
cetyltrimethylammonium, Triton X-100, Brij35, or Brij58, TCE migrated to the
bottom only by gravity. These washing reagents may decrease the resistance force al
the vacancy. In the case of the cetyltrimetylammonium or linear
dodecylbenzenesulfonate system, migration was observed at all the concentration
ranges examined. The migration rate with the former system was much higher, enough
to finish the transport within 20 min.

These results indicate that some kind of surfactant may induce transudation of TCE
through small cracks from an upper groundwater layer to a lower groundwater layer.
It is very important to select a washing reagent and concentration appropriate for
each environmental condition.

Characterization of recalcitrant dissolved organic matter in lake water

A steady increase in recalcitrant dissolved organic matter (DOM) has been observed
in several lakes in Japan. The accumulation of recalcitrant DOM in lake water will
clearly influence the way lakes are managed for environmental protection. It also
presents a serious challenge for drinking-water management, because recalcitrant
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DOM could be a major precursor of the trihalomethane produced during chlorination
in water treatment.

To estimate to what extent sedimentary DOM flux contributes to DOM in lakes, we
collected sediment core samples at the center of Lake Kasumigaura monthly from
1997 to 2000, sliced them into several sections, and centrifuged each section to extract
its pore water. DOM concentrations in pore water along the sediment depth were
measured to determine their vertical profiles. Then the gradient-driven DOM fluxes
from the sediment were calculated by fitting the upper portion of the DOM profile
with a second-order polynomial and applying Fick’s first law.

The benthic DOM flux at the center of the lake was found to vary substantially (Fig.
1). Yearly-averaged fluxes ranged from 0.77 to 2.54 gCaday’l. Seasonal
variations in the DOM flux were significant and distinctively characteristic. The
greatest DOM flux was observed almost always in May. In Lake Kasumigaura in
spring, the water temperature is not very high—arourfiC8and there is plenty of
dissolved oxygen in the bottom waters above the sediment. It is interesting that the
benthic DOM flux was greater in spring than in summer, when the water temperature
is higher than 28C and the bottom water becomes more anoxic.

How can we conserve coastal marine ecosystems?

The Laboratory of Marine Environment is working with 3 studies on: i) deterioration

of the marine environment due to increased nitrogen and phosphorus loadings and
silica decline in the aquatic continuum; ii) a mechanism to maintain optimum levels
of nutrients in the Ariake Sea, Kyushu; and iii) selection of prioritized marine protected
areas (MPAS) in coral reef areas. We give an overview of the third study below.
Biological diversity of corals is maintained by the transport of their eggs and larvae
by water flow and by their settlement on shallow water beds after an obligate time
(several days). Therefore, it makes sense to select prioritized MPAs as source areas
from which the biological particles can most efficiently stay in the shallow areas
without being flushed out to the outer sea. For this purpose, we performed a numerical
simulation of the flow induced by tides and wind and the trajectories of floating
particles in the Sekisei Reef Lagoon, Okinawa, Japan. Nearly half of the particles
released from the central part of the lagoon stayed in a region shallower than 10 m.
Particles from the outer rim of the lagoon tended to be flushed out rapidly. Therefore,
the central part of this lagoon would function as the prioritized MPA.

R g

Fig. 1

Benthic dissolved
organic matter flux at the
center of Lake
Kasumigaura.

DOM Flux [mgC-em 2-d '] x 10°
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The Environmental Biology Division consists of 4 sections: Ecosystem Function
Study, Biodiversity and Phylogenetic Study, Tropical Ecology, and Molecular
Ecotoxicology. The Division performs basic and applied research on the effects of
various environmental stresses, both chemical and physical, on organisms at various
levels, from molecules and cells to individuals, species, populations, and ecosystems.
The Division’s work is also directed toward the conservation of genetic biodiversity,
species, and ecosystems. In 2004, the Division performed 14 studies funded by NIES,
4 studies supported by the Global Environmental Research Fund (Ministry of the
Environment), 5 studies funded by the Ministry of Education, Culture, Sports, Science
and Technology, and 3 studies funded by other ministries.

Ecosystem Function Stable isotope ratio of salmon families in and fish feed of stock salmon
Study Section Miomotegawa River, Japan

We examined the stable isotope ratios of a number of salmon families and the feed
given to stock salmon (Fig. 1). The!3C of young wild salmon@ncorhynchus
keta) was —21.00%e 1.35%o, and thed 15N was 13%a+ 0.37%.. Thed 13C of young
stock salmon was —16.44%8.38%o, and thed 1°N was 13.39%a 0.27%o.. Therefore,
young wild salmon and young stock salmon can be differentiated by their difference
in 6 13C value. Thed 13C of fish feed in 2003 was —17.84%6.19%o and thed 1°N
was 8.98%q= 0.11%0. The value of >N in young stock salmon was 4.4%. higher
than in their feed. Thé *®N of wild masu trout ©@ncor hynchus masou) increased
from upstream to downstream. THe'>N of wild charr Galvelinus leucomaenis
pluvius) upstream was almost the same as that of wild masu trout upstream. There
were no differences between tide'3C values of wild masu trout and wild charr.
Therefore, because these salmon families feed on the same aquatic insects their
0 13C values were similar. Thé >N values of wild charr and masu trout in the
same area were almost the same, depending on the natural abundance of nitrogen in
the form of aquatic insects.
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Biodiversity and We conducted fundamental research on the diversity of microorganisms and benthic
Phylogenetic Study animals, as follows,
Section
1) To elucidate the processes contributing to the intercontinental introduction of
harmful marine phytoplankton, we monitored the biodiversity and succession of the
microorganisms in ships’ ballast tanks (Fig. 2).
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Fig. 2
A bulk carrier used for
our monitoring research
and light micrographs of
microorganisms
collected from the
ballast tank.
(a) A bulk carrier.
(b) Actively moving
pseudo- nitzschia sp.
The concentrations of
cells stayed above a
certain level, although
cell counts generally
decreased during the
time ships were at sea
(c) Heliozoan species
showed a active growth

:St" ;i?ﬁ'afggg’hi A 2) We targeted the hydrocarbon-producing green Bigayococcus braunii to of
|e\,%? of re?,istance_@’ developing renewable fuel sources, and we established 73 strains. After we had

characterized the strains in terms of morphology, phylogeny, hydrocarbon type, and
growth, we selected 5 strains with high growth rates and differences in other features
for further experiments.

3) To analyze the effects of environmental stresses on algae, we focused on
accumulation of UV-absorbing compounds (mycosporine-like amino acids; MAAS),
and surveyed the MAAs in various green and blue-green microalgae maintained in
the NIES collection.

4) We investigated the genetic diversity of a licharmotrema tinctorum, to analyze

the state of air pollution in the city of Shizuoka. Although mycobiont diversity showed
no clear correlation with air pollution, photobiont diversity seemed to be poor in
NOx-polluted areas and rich in unpolluted areas.

5) To reveal the physiological diversity of cellulose-decomposing bacteria, we
determined the C-source utilization patterns of isolates from the peat soils from mires
in Japan. The C-source utilization pattern was affected by the types of C-sources
available in the habitat.

Tropical Ecology 1) Ecosystem management in the tropics

Section With the aim of providing a new tool for the ecological assessment of the current
degradation status of forests and for forecasting future environmental threats to forests
from landscape changes, we conducted the following studies in a pilot study area of
Peninsular Malaysia. First, we gathered available information on ecosystem services-
(e.g. biodiversity, watershed ecosystems, soil and nutrient) and established an
ecosystem database. The ultimate goal of the project was to determine the best way
of optimizing ecosystem service values and goods, and to give policy makers and
local people better answers or guidelines for formulating landscape management
plans. Toward this goal, we then developed a risk assessment tool that can provide
baseline information of ecosystem services and enables the cost benefit analysis.
Finally, to deepen our understanding of the problems faced by local communities in
relation to deforestation, we studied the relationship between forest conservation
systems and the aboriginal peoples of Peninsular Malaysia. Our results suggest that
there is less usage of or dependence upon the forest by the local people; hence, fores
degradation may proceed with greater facility.
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2) Carbon dynamics and global warming monitoring in grasslands on the Qinghai-
Tibetan Plateau

We are examining CQfluxes in grasslands on the Tibetan Plateau. Major research
activities include (1) estimation of the carbon budget of these alpine grassland
ecosystems; (2) study of the ecological and biological mechanisms underlying the
carbon cycle in alpine ecosystems; and (3) assessment of the possible impacts of
global warming on greenhouse gas emission from the grassland ecosystems. Our
study shows that the alpine grasslands currently hold a significant stock of carbon
and have a large potential to absorb,@@m the atmosphere. In 2005, we launched

a long-term monitoring project on global warming and its effects on alpine ecosystems.
Focusing on the world’s highest plateau, we have set a vertical transect, starting
from 4300 m to 5500 m above sea level, to monitor physical and biological indicators
of global warming.

Molecular The Molecular Ecotoxicology Section aims to elucidate the effects of environmental
Ecotoxicology stressors, such as air pollutants and ultraviolet light, on plants, and the mechanisms
Section of plant tolerance to conditions of stress. We are focusing on the genes involved in
these protection mechanisms and are conducting molecular biological studies with
various stress-related mutantsAofibidopsis thaliana.

Jasmonates, composed of jasmonic acid (JA) and methyl jasmonate (MeJA), are
widely distributed signaling compounds in plants. Using an ozone-sensitive
Arabidopsis mutant,ojil, which shows increased ozone-induced ethylene production
and reduced sensitivity to MeJA, we previously showed that jasmonate-mediated
signaling suppresses ozone-induced ethylene biosynthesis as well as cellular injury.
Recently, we found that ascorbate contents increasAcdaliidopsis upon ozone
exposure, in spite of foliar injury. By 6 h after the beginning of ozone exposure,
althoughgjil plants had lower ascorbate levels than did wild-type plants, exogenous
MeJA had suppressed the increase in ascorbate content only in the wild-type plants
(Fig. 3). These results imply that jasmonate-mediated signaling is involved in the
regulation of ascorbate, an important defense biomaterial, in the surviving cells under
stress caused by ozone (shown in the Figure at the front of this chapter).

Fig. 3
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The Environmental Information Center (1) provides information technology support

for research and related activities at NIES, and (2) carries out public relations activities

for NIES, including publication of NIES reports. In addition to these activities, the

Center (3) performs various other activities, such as collecting and processing various

kinds of environmental information and disseminating it to the general public, and
performing tasks commissioned by the Ministry of the Environment. To implement

these tasks more efficiently, the Center was reorganized in April 2003.

1. Information technology support for research and related activities at NIES

The activities of the Center in this field comprise: (a) management and operation of
the computers and related systems at NIES; (b) improvement of work efficiency of
NIES using information technology; and (c) running a library service.

a. Management and operation of computers and related systems

A new computer system started operation in March 2002. The system is an integration
of a general-purpose computer system and a supercomputer system to meet the
increasing demand for computing resources and a multiplicity of processing tasks.
This UNIX-based computing environment consists of a supercomputer system and
various subsystems, such as a scalar-computing server, a front-end server, storage
devices, and application servers. Our vector-computing server (NEC SX-6/64M8),
which employs an operating system equipped with a FORTRAN compiler with high-
level debugging capability and high-efficiency optimization, executes the large-scale
programs needed to handle global environmental problems.

A LAN called NIESNET was established at NIES in 1992. File transport in various
computer systems, including the Gigabit Ethernet, was upgraded in March 2002.
The network configuration was restructured, and large-scale file transport performance
was improved at the same time. Registered users outside NIES can access the
supercomputer system through the Tsukuba-WAN via the Science Information
Network (SINET) connection to the Internet.
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b. Improvement of work efficiency using information technology

The Center gives information technology support to the management sector of NIES,
with the aim of increasing work efficiency. The Center also provides NIES researchers
with relevant processed research data and helps them to disseminate their researcl
data through the NIES homepage. In fiscal year 2004, the Center supported the
following activities:

* construction of the research project database

* preparation of an automatic typesetting system, using XML, for issuing the NIES
research program

e construction of a database of basic individual information about each member of
staff at the Institute

* construction of a database of visitors

e construction of a document management system for information disclosure

* collection of a database of external inquiries

* preparation for the Intranet system to be managed by the General Affairs Division
e support for enforcement of government legislation to protect the privacy of
information at the Institute

* processing of various research data to be provided through the NIES website.

c. Library service

As of March 2005, the NIES library held 48,685 books, 462 technical and scientific
serials, 9,688 maps, 117,719 microfiches, and various other reports and reference
materials.

In addition to these materials, researchers at NIES can access documentary information
through commercial databases such as Web of Science, Science Direct, MEDLINE,
JOIS, STN-International, G-Search, and the British Library inside web.

Library facilities include separate reading rooms for books, journals, indexes and
abstracts, reports, maps, and microfiche.
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2. NIES public relations activities, including publication of NIES reports

The activities of the Center in this field comprise (a) management of the NIES World
Wide Web (WWW) Internet site and (b) editing and publication of NIES reports
such as research reports and this Annual Report.

a. Management of NIES WWW

NIES began to provide public information on its research activities and results via
the Internet (http://www.nies.go.jp/) in March 1996. The website was completely
renewed and improved in accordance with the restructuring of NIES in April 2001
with a new status as an independent administrative institution. The design of our
website was changed in April 2003 to improve accessibility to necessary information.

b. Editing and publication of NIES reports

Reports of NIES research activities and results, such as the NIES Annual Report and
research reports, official newsletters (“NIES News”, in Japanese), and NIES research
booklets (“Kankyo-gi”, in Japanese) are edited, published and distributed by the
Center.

3. Other activities

In addition to the activities mentioned above, the Center (a) collects, processes, and
disseminates environmental information for the general public, (b) conducts tasks
commissioned by the Ministry of the Environment, and (c) acts as the national focal
point of UNEP-Infoterra (see 3c below).

a. Collection, processing, and dissemination of environmental information

NIES is required to carry out “the collection, processing, and dissemination of
environmental information” as one of its major tasks. The Center (a-1) provides
various kinds of environmental information to the public through websites, (a-2)
processes and manages environmental information databases, and (a-3) provides
environmental information using GIS (geographic information systems).

(a-1) EIC Net and Environmental Technology Information Network

The “EIC Net” (Environmental Information and Communication Network, http://
www.eic.or.jp/) provides various kinds of environmental information, such as news
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and topics on the environment, a chronology of environmental issues in Japan, and
environmental education and training for children. In fiscal year 2004 we added the
content of links on the website of the environment of the school, and we also added
Japanese—English translations to our original collection of environmental terms. We
updated our environmental information quiz and added to the functionality of the
WEB accessibility tool.

Furthermore, the Center opened the Environmental Technology Information Network

(http://e-tech.eic.or.jp/) in August 2003. It contains pages of environmental technology

news on ministries and companies; research reports and review papers by
environmental specialists; and seminar and event information on environmental

technology. In fiscal year 2004, we improved the homepage of the Environmental

Technology Information Network and added more menus for easier operation.

At present, these sites are available only in Japanese.

(a-2) Processing and management of environmental information databases

Various environmental data are needed for research, policy decisions, and policy
enforcement. The Center compiles and processes air quality and water quality data
as monitored by local governments and reported to the Ministry of the Environment.
These processed data can be accessed through the database on the NIES WWW, ar
duplication and lending services are also available.

(a-3) Provision of environmental information using GIS

The Center, with the cooperation of the Ministry of the Environment, has been
developing an environmental data provision system using a GIS. This system helps
users to easily understand the status of the environment by showing data on
environmental quality together with other information on maps. The system has been
publicly available through the Internet since September 2002.

b. Tasks commissioned by the Ministry of the Environment
The Center performed the following 6 tasks commissioned by the Ministry of the
Environment in fiscal year 2004.

(b-1) Development of an information system on total management of the aquatic
environment

The purposes of the system are to help a wide range of people to understand the
current state of Japan’s aquatic environment and to support conservation activities
and scientific investigations by providing relevant data and information through the
Internet.

Recently, in the final fiscal year of the 4-year development project, the Center created
a web page based on the results of the previous 3 years. Overall information on
various water quality environments is presented on this page .

(b-2) Management of display systems for wide-area air pollutant surveillance
In this fiscal year, the Center operated and managed the air pollution real-time

85




Environmental Information Center
.
monitoring system, which collects air pollution data from monitoring stations every
hour and displays the levels of air pollution and the status of photochemical oxidant
warnings and alarm issuance on a map.

In addition, the Center updated the pollen observation system as part of the above
system. The pollen-scattering situation in the Kanto, Chubu, and Kansai regions can
be observed on the website during the pollen-scattering period.

(b-3) Development of an information management system for noise, vibration, and

offensive odor

This fiscal year, the Center developed a system for data output and a user management
system for local government. Moreover, the Center developed the registration of and
updated the data on “100 Japanese Sites with Good Fragrance” and “100 Japanese
Soundscapes”.

Furthermore, the Center performed the basic design of a star-watching network.

(b-4) Analysis of the results of a national survey of aquatic animals

This fiscal year, the Center totaled, analyzed, and evaluated the results of a national
survey of aquatic life in 2004 with a support information system developed last year,
and submitted a survey report to the Ministry of the Environment.

In addition, the Center improved the website of the national survey of aquatic life,
and added a page on the survey results.

(b-5) Examination of methods of expression of traffic noise survey data by GIS

This fiscal year, the Center set up a server for a traffic noise survey and established
a website as one of the subsystems of environmental GIS. The Center observed
access to the website and examined the efficiency of operation by users.

We also produced leaflets introducing the website.

(b-6) Development of a GISto publicly release the results of dioxin measurements

This task started recently, and the Center has developed the system as one of the
subsystems of environment GIS. With this system, measurement locations can be

displayed on the maps. When a user clicks on a location, the measurement result for
that location is displayed in a table. The result can also be displayed in a graph and

can be downloaded.

The dioxin measurement results after the 1997 fiscal year are used.

c. National focal point of UNEP-Infoterra

UNEP-Infoterra is the global environmental information exchange network of the
United Nations Environment Pragramme. The network operates through a system of
government-designated national focal points. The Center has been the designated
national focal point of UNEP-Infoterra since 1975. These focal points provide a
wide range of environmental information, including directories of information sources.
This fiscal year, one of our staff participated in the international meeting held by
UNEP from 13 to 16 April in Geneva, and discussed with other delegates plans for
future activities.
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(a):The red alg@horea okadae, one of endangered species in Japan.
(b):Culturing of cyanobacteriumdicrocystis aeruginosa (Water bloom) for
NIES Certified Reference Material No.26.

(c):The extinct Japanese crested i¥ipponia nippon (Provided by Sado
Japanese Crested Ibis Comservation Center).

(d):Low - temperature tanks for storage in liquid nitrogen.
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The Laboratory of Intellectual Fundamentals for Environmental Studies (LIFES)
consists of 2 research sections: the Environmental Analytical Chemistry Section and
the Biological Resources and Informatics Section. They are responsible for organizing
all of the intellectual research fundamentals accumulated since NIES began, and for
developing basic research techniques that will be needed in the future. These
fundamentals and techniques are used for effective implementation of research and
to form research networks.

LIFES functions as a reference laboratory for environmental research in Japan through:
1) improving methods of ensuring analytical quality control and cross-checking of
analytical techniques, and 2) improving methods of classifying and culturing
microalgae and other laboratory organisms, and preserving and supplying those
organisms to provide standards for classification, standard strains for bioassay tests,
and strains with special functions.

Preparation of environmental Certified Reference Materials

Environmental Certified Reference Materials (CRMs) are utilized for evaluation of
new analytical methods and for accuracy control of pretreatment and instrumental
analyses. NIES has been preparing and distributing environmental and biological
CRMs since 1980. Over 120 CRMs were distributed to researchers worldwide this
fiscal year. We completed the preparation of a new CRM, No. 26, from toxic water
bloom-forming cyanobacteriunMicrocystis aeruginosa, cultured under incubation

at 20 °C (Fig. 1).

Fig. 1

New certified reference
material for toxic water
bloom of Microcystis
aeruginosa
(cyanobacterium) has
been produced as NIES
Certified Reference
Material No. 26.

Long-term storage of environmental samples (environmental specimen bank)

We continued to collect and prepare environmental samples for long-term, low-
temperature storage as part of our expanded program to make samples available for
retrospective analysis of pollutants. The environmental specimen time capsule facility
is capable of accommodating various items of equipment for the low-temperature
preparation of environmental specimens for long-term storage; such specimens can
be stored for 50 years under an atmosphere of liquid nitrogen vapor at abot€-150

We stored 200 more samples this year, bringing the total number of time-capsule
samples to about 580 (Fig. 2).
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Fig. 2

Environmental samples
cryopreserved with
liquid nitrogen.

Fundamental studies of germline stem cells using biotechnology

With the aim of developing new technologies in the field of bioscience, we are studying
germline stem cells (primordial germ cells) in the Amniota (mainly in the Aves). We
have made germline chimeras by transplantation of primordial germ cells, and have
obtained offspring originating from these introduced cells by using backcross analysis.
We are now trying to put this method to practical use for the proliferation of threatened
bird species. Our techniques should be useful in cleaning up vertical infections via
eggs and also in the recovery of populations from inbreeding depression by
transplantation of primordial germ cells in the early embryonic stages (Fig. 3).

Fig. 3

Left: /nn vitrolong-term
culture of chick
primordial germ cells
(PGCs):

(a): Isolated PGCs.

(b): Initial phase of PGC
culture on feeder cells.
(c): Proliferated PGC
colonies after 2 weeks’
incubation.

Right: Use of frozen
germline cells
Populations could be
rescued from inbreeding
depression by
transplantation of stored
primordial germ cells
originating from younger
generations.
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Preservation of cells and gene resources of threatened wildlife species

(1) Threatened wild animals

In the hope of being able to make future contributions to the conservation of threatened
wild animals, we cryopreserve their cells (including germline cells) and their tissues
for genetic analysis, with the support of the National Time Capsule Program for the
Environment and Threatened Wildlife. As of March 2005 we had cryopreserved
samples of 333 lines (tissues, cultured cells, and sperm), including those from the
Tsushima leopard caFélis bengalensis euptilura), Hondo stoatNlustela erminea
nippon), Kuril habor sealfhoca vitulina), Steller's sea lion (Eumetopias jubatus),
Asian particolored bawfespertilio superans), Ryukyu flying fox Pteropus dasymallus
daitoensis), Japanese crested ibidigponia nippon) (Fig. 4), eagle owlRubo bubo),
white-tailed eagleHaliaeetus albicilla albicilla), Hodgson’s hawk-eagl&gizaetus
nipalensis orientalis), Okinawa rail Gallirallus okinawae), Steller’'s sea eagle
(Haliaeetus pelagicus pelagicus), goshawk Accipiter gentiles fujiyamae), ptarmigan
(Lagopus mutus japonicus), Ancient Murrelet $ynthliboramphus antiquus), Japanese
night heron Gorsakius goisagi), Japanese wood pigeddo{umba janthina), crested
serpent eaglespilornis cheela), spoonbill Platalea leucorodia), Pryer’'s woodpecker
(Sapheopipo noguchii), Ryukyu ayu-fidblécoglossus altivelis ryukyuensis), deep-
bodied bitterling Acheilognathus longipinnis), Sakhalin taimenHucho perryi),
Ogasawara-Yoshinobori gobRiinogobius sp.), metropolitan bitterlingTanakia
tanago), striped bitterling Acheilognathus cyanostigma), and spot-ear brook perch
(Coreoperca kawamebari).

Fig. 4

The extinct Japanese
crested ibis Mpponia
njppon (Provided by
Sado Japanese Crested
Ibis Comservation
Center).

(2) Threatened algae

We have been surveying the status of threatened algal species in Japan since 1995. In
the course of these surveys, we collect and culture strains of threatened algal species
in our Biological Resource Collections. We now maintain 23 species and 77 strains
of charophytes and 11 species and 126 strains of freshwater red algae in culture

(Fig. 5).
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Fig. 5

Unialgal cultures of
threatened species of
charophytes.

Fig. 6

The Microbial Culture
Collection — NIES
homepage at http://
www.nies.go.jp/biology/
mcc/home.htm

Investigation, collection, and storage of microbes useful for environmental
conservation and development of laboratory organisms

At the Microbial Culture Collection (MCC), we: 1) accepted 231 microalgal strains
deposited by scientists within or outside NIES after evaluation by the Committee for
Evaluating Microbial Culture Strains; 2)made frozen samples of 138 strains of
cyanobacteria, which are now entirely preserved in liquid nitrogen (we now have a
total of 428 frozen strains); 3) distributed 983 algal strains to researchers and engineers;
and 4) renewed the MCC database system and updated our homepage (Fig. 6). We
now maintain a total of more than 1800 strains. These activities are conducted in
collaboration with 5 institutions as part of the National Bio-Resources Project.

Development of a biodiversity information infrastructure for a wide range of
bioresources

To meet the goal of the Global Taxonomy Initiative (GTI) under the Convention on
Biological Diversity, we have developed a GTI website (Fig. 7). The GTI Japan node
of the Global Biodiversity Information Facility (GBIF) provides specimens and
observation information on biodiversity in Japan and the Asia region. The Bacteriology
Insight Orienting System (BIOS) provides authenticated scientific names for bacteria
and archaea; it can be accessed via the GBIF taxonomy browser.
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Fig. 7

The Global Taxonomy
Initiative Japan
homepage at
www.gti.nies.go.jp/

Management and operation of key analytical equipment

The laboratory has been working to improve the sensitivity and accuracy of analysis
of environmental specimens at NIES and has been managing and operating commonly
used key analytical equipment. An on-demand analysis service has been established
and is operated by personnel technically trained in the use of 10 instruments. GC-MS
(Fig. 8) and NMR equipments were renewed this spring. We received requests for
analyses on about 30 research themes from 50 researchers, whom we provided with
useful data derived under a high level of quality control.

Fig. 8

A new GC-MS
instrument was
purchased for various
research projects on
recent environmental
problems. The sample
graph shows some
linked scan data
(pseudo MS-MS mode)
on the Fast Atom
Bombardment ionization
of Csl.
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The Center for Global Environmental Research (CGER) was established in 1990 to
promote and support global environmental research from both national and
international viewpoints, with the aim of reducing the uncertainties of future prediction.
CGER has 3 missions: monitoring of the global environment, support for global
environmental research, and synthesis of global environmental studies.

1. Monitoring of the Global Environment

Long-term monitoring of greenhouse gases and other air pollutants

Greenhouse gases (GHGS) (e.g.,QTH,;, and NO) are monitored by using several
platforms to improve our understanding of their global atmospheric behaviors. We
have 2 remote stations: Hateruma Island, over 1000 km southwest of the Japanese
mainland, and Cape Ochi-ishi, in northeastern Hokkaido. Also, airplanes flying over
Siberia and commercial ships that operate in the Pacific are used to measure GHGs
and collect air samples.

At the 2 monitoring stations, continuous monitoring of GHGs is performed together
with measurement of related species (e.g., CO, ozone, NOx, and SOx), with the aim
of furthering our understanding of global warming and atmospheric transport processes.
Most species are measured automatically and the data are transferred to NIES at
Tsukuba by dedicated network lines . Bottle samplings are also performed to measure
some species, such as halocarbons, oxygen, and isotopes. Over the last 10 years, the
average C@concentration measured at both stations has increased from about 360
ppm to 380 ppm a growth rate of about 2 ppm/y. This rate of increase is higher than
that of the 1980s. The growth rate fluctuates each year with the climatic conditions.
In particular, the occurrences of El Nifio/Southern Oscillation (ENSO) events seem
to significantly affect the growth rate. A large seasonal variation inc@@xentration

due to photosynthesis by terrestrial plants was observed at both sites, whereas the
daily variation was rather small.. concentrations at both stations increased
continuously between 1996 and 2004, bu€bhcentrations have increased only

very slightly over the last 7 years.

In the Pacific, 2 shipg;ujitrans World (Kagoshima Senpaku) afyxis (Toyofuji),

were used to collect air samples along shipping routes between Japan and Australia
and between Japan and the USA. For sampling at latitudes higher than 40°N, another
ship route gkaubryn) was started with the kind cooperation of Seaboard Int. Shipping
Co. . Latitudinal distributions and long-term trends of GHGs were observed, together
with trends in oxygen and isotope levels.

In Siberia, the vertical distribution of G@vas measured over 3 sites every month. A
larger seasonal variation in @@ncentration was observed at lower altitudes. Forests
in Siberia seem to play important roles as sinks of fe@n the atmosphere, but
Siberian wetlands appear to constitute large sources £f CH

Integrated carbon dioxide flux monitoring. Carbon exchange between the
atmosphere and the terrestrial ecosystem, especially in larch forests, which are widely
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distributed throughout Asia, is monitored at two remote stations, the Tomakomai
Flux Research Site at Tomakomai (since 1999) and the Teshio CC-LaG (Carbon
Cycle and Larch Growth experiment) Site in Horonobe (since 2001). To gain a better
understanding of the mechanisms behind the lézance, we are making integrated
observations using not only basic micrometeorological methods, but also
physioecological methods. Unfortunately, the Tomakomai Flux Research Site was
badly damaged by a typhoon on 18 September 2004. We are now discussing the use
of an alternative site for continuation of our observations.

Moreover, to evaluate the spatial carbon balance from point data, we are developing
a new remote-sensing technique for the quantitative detection of photosynthetic activity
and biomass change.

We developed a tree height measurement method that uses an airborne laser survey
The study area was a larch forest at the Tomakomai Flux Research Site. The laser
survey data were collected in 1999, 2001, and 2003. The height of each tree was
calculated by laser pulse analysis. By using the relationship between tree height and
stem volume we then determined the stem volumes of the trees. Our results for the
average increase in height of the forest stand (0.23~0.25Fmng for average
increase in forest stand volume (1%-yr1) were both close to the data obtained by
field survey or observation of G@&lux; therefore, this method is accurate enough for
use in measuring biomass growth.

Monitoring of stratospheric ozone.Vertical profiles of ozone are monitored at
Tsukuba (lat 36°02°N, long 140°07°E) and at Rikubetsu in Hokkaido (lat 43°30°N,
long 142°42°E) with millimeter-wave radiometers by measuring the emission spectra
of ozone at 110.836 GHz. These radiometers are equipped with supercooled
superconductor-insulator-superconductor (SIS) mixers, local oscillators, intermediate
frequency processors, and acousto-optical spectrometers (AOS). At Tsukuba, the
bandwidth of the instrument was originally 60 MHz with 40 kHz frequency resolution,
allowing measurement of the vertical profiles of ozone at altitudes from 38 to 76 km.
The variations in the ozone profile obtained at the Rikubetsu station were analyzed
and correlated with variations in the synoptic-scale meteorological system.

In addition, we are organizing a voluntary network to monitor harmful UV radiation
(UV-B) on a national scale and to evaluate the adverse effects of UV-B on human
health.

Monitoring of the atmospheric environment from spaceThe Improved Limb
Atmospheric Spectrometer Il (ILAS-II) aboard the Advanced Earth Observing Satellite
Il observed the high latitudinal ozone layer from April to October 2003. The ILAS-II
data-handling facility (DHF), which is under the management of CGER, has been
used to process, reprocess, store, and distribute the ILAS-II data. The distribution of
Version 1.4x ILAS-II data products from the DHF to registered ILAS-II researchers
began in March 2004. The computer system of the ILAS-1I DHF was replaced with a
more compact one at the end of March 2005. In order to proceed with the next satellite
project of NIES, a new Greenhouse gases Observing Satellite (GOSAT) research
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team was organized in April 2004 under the director of CGER. GOSAT, which will
be launched in 2008, is planned to observe atmospher@@DCH, from space.

The GOSAT research team promotes research on the development of data retrieval
algorithms for CQ and CH, column density, experimental airborne and in situ
measurements, and model studies of carbon source and sink estimations (Fig. 1).

Fig. 1
GOSAT measurement
geometry.

Water quality monitoring—GEMS/Water. CGER is participating in the Global
Environmental Monitoring System Freshwater Quality Program (GEMS/Water),
organized by UNEP and WHO for the collection and integration of monitoring data
on terrestrial water bodies. Since 1994, monitoring data on river and lake water at 21
stations have been compiled.

* Lake Mashu baseline monitoring:Lake Mashu, in eastern Hokkaido, is one of the
clearest lakes in the world. Since 1980, the water of Lake Mashu, as a representative
of lakes least affected by pollution sources, has been sampled in late summer, when
thermal stratification develops. Extremely precise analyses are performed on the
samples, which are taken from the surface to the deepest point (212 m).

» Lake Kasumigaura trend monitoring: Since 1976, we have been conducting
continuous field studies every month at Lake Kasumigaura, northeast of Tokyo, a
representative Japanese eutrophic lake.

2. Support for Global Environmental Research

Establishment of standard gasesWe have developed a standard gas system for
baseline monitoring of greenhouse gases (e.gz, CB,, N2O, and Q) and other
gases (e.g., NO, CO, and)HWe have been studying the ozone scale by comparing
the results obtained using a standard reference photometer (NIST) and a gas phase
titration method. CGER also participated in several international inter-comparison
activities, such as round-robin tests by the National Oceanic and Atmospheric
Administration (NOAA)/ World Meteorological Group (WMO), a Trace Atmospheric
Carbon Monoxide Sensor (TACOS) inter-comparison in the EU, and an inter-
comparison with the Commonwealth Scientific and Industrial Research Organization
(CSIRO) in Australia.
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Fig. 2

Trends in emissions of
greenhouse gases in
Japan.

Global environment databasesCGER is creating original databases for researchers,
policymakers, and members of the public to improve our understanding of global
environmental issues such as climate change and ecosystems. Most of the databas
project is linked with the research activities at NIES. Databases are either created to
support global-level modeling studies or created from the results of research activities.
Some of the databases are used directly and play very important roles in international
environmental assessments, such as those performed by the Intergovernmental Pane
on Climate Change (IPCC). Current database projects include: 1) a greenhouse gas
emission scenario database (IPCC); 2) an emission inventory of air pollutants in Asia
(Asia-Pacific Integrated Model); 3) material flows based on LCA analysis; 4) a
terrestrial ecosystem database for the tropics; and 5) post-Kyoto terrestrial carbon
sink issues.

Greenhouse Gas Inventory Office of JaparnThe Greenhouse Gas Inventory Office
(GIO) of Japan was established in 2002. GIO’s primary mission is to prepare and
develop national GHG inventories in accordance with the United Nations Framework
Convention on Climate Change (UNFCCC). GIO has been integrating diverse
information relevant to GHG inventories and providing it to the public to promote
GHG mitigation strategies and measures against global warming. GIO’s other activities
are to conduct trend analyses of GHG inventories (Fig. 2); to perform various tasks
relevant to GHG inventories; to conduct workshops and research activities to encourage
countries in the Asia region to enhance their capacities for developing their own
GHG inventories; and to contribute to the work of international environmental
organizations such as UNFCCC and the IPCC by hosting international conferences
or seminars related to GHG inventories.
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Coordinating supercomputer-aided research programs

To predict climate change on a 100-year time scale, several groups of scientists around
the world have conducted model calculation experiments based on emission scenarios
proposed by the socioeconomic research group. A new supercomputer system, an
NEC SX-6/64-M8 (64 CPU = 8 CPU/nodes, 512 GFLOPS, 512 GB memory) was
operated at its full capability in FY2004. -CGER published two annual in 2004: the
CGER’S SUPERCOMPUTER ACTIVITY REPORT, Vol.12-2003, and the, CGER’S
SUPERCOMPUTER MONOGRAPH REPORT Vol. 10.

3. Synthesis of Global Environmental Studies

International Research Cooperation—AsiaFlux.The AsiaFlux network was
established in 1999 to promote cooperation and exchange of information on carbon
flux observations in Asia. The executive office is now in CGER and issues a quarterly
newsletter in both English and Japanese.

The Global Carbon Project. The Global Carbon Project’s goals are to integrate
“Human Dimensions” into the integrated earth system science of the global carbon
cycle; focus on carbon management; and support carbon cycle research throughout
the world. A high priority is the development of the RC6 Initiative, a comparative
and historical approach to urban, regional, and global carbon footprints, as well as
their determinants, trajectories, and management opportunities. RC6 stands for
“Regions, Cities, Carbon, Culture, Climate, Change, and Consequences.” RC6 relies
on an understanding of the place-based of POETICs (Population, Organization,
Environment, Technology, Institutions, and Culture) as drivers of carbon emissions
and land-use change.

98



International Meetings

International Exchange

Symposium on Utilization of the Greenhouse Gases Observing Satellite (GOSAT)

21 April 2004

Hitotsubashi Memorial
Auditorium

Chiyoda, Tokyo

To promote understanding and utilization of the Greenhouse Gases Observing Satellite (GOSAT), a
Symposium on the Utilization of GOSAT was held in Tokyo by the Ministry of the Environment, the
Japan Aerospace Exploration Agency, and the National Institute for Environmental Studies. Prof.
Berrien Moore 11l of the University of New Hampshire, and Prof. Yoshifumi Yasuoka of the University

of Tokyo were invited as keynote speakers. They demonstrated the advantage of satellite observation
for effective monitoring of greenhouse gases on Earth. Also, a panel discussion was held by domestic
and international academics on global warming issues, the necessity fob&&vations, and the

status of the GOSAT project.

International Symposium on Global Environment Monitoring

23-24 April 2004
National Museum of
Emerging Science and
Innovation (Kagaku-

Miraikan)
Koutou, Tokyo

The aim of the Symposium was to introduce the global environment monitoring activities conducted
by NIES and to facilitate further discussion of effective ways to promote global environment monitoring

in close collaboration with the counterparts of NIES around the world. This symposium was organized
as an official side event of the second Earth Observation Summit held in Tokyo. Many earth observation
managers and researchers from both Japanese and overseas and international organizations participate
in the symposium. The total number of participants was 270, making the symposium one of the biggest
side events of EOS II.

IGES/NIES Open Symposium, “International Climate Regime beyond 2012: Issues and Challenges”

9 September 2004
Fukoku Seimei Building
Chiyoda, Tokyo

This open symposium was held to discuss the near-term actions that can be taken as part of long-term
efforts to stabilize greenhouse gas concentrations in the atmosphere. As well as presentations by experts
from Japan, the USA, Europe and Indonesia, there was a panel discussion to enhance understanding of
the theme, allowing plenty of time for questions from the floor.

Meeting for the Global Taxonomy Initiative and Capacity Building in Biodiversity Information Sharing

29 September 2004
NIES Tokyo Office
Chiyoda, Tokyo

To identify the need for biodiversity information and Japan’s required roles and actions in this field,
various researchers, officials, and stakeholders discussed how best to input Japan’s view in the future
governance and operation of the GBIF. Every participant agreed on future cooperation for biodiversity
information-sharing among related organizations and researchers.

Tripartite Presidents Meeting (TPM) among NIES, NIER, and CRAES

12-15 October 2004
Tsukuba International
Congress Center
Tsukuba, Ibaraki

APGC Post Flux Meeting
22-23 October 2004

NIES

Tsukuba, Ibaraki

This Meeting aimed to expedite joint efforts toward environmental research among Japan, Korea, and
China, while seeking cooperation on issues of common interest. The Second TPM was held in Tsukuba,
Japan on 12—-14 October 2004. The three presidents have agreed to explore possibilities for joint
projects in the areas of fresh water pollution; air pollution (including from vehicular sources);
transboundary air pollution; yellow sand storms; hazardous materials contamination (for example,
with endocrine-disrupting chemicals and persistent organic pollutants—POPSs); and migratory birds
and wetlands. The next meeting in 2005 will be hosted by NIER.

This meeting was intended to enhance information exchanges on the development of monitoring research
of carbon cycle in terrestrial ecosystems, i.e., flux observation in forested areas, Researchers in NIES
and other Asian research organizations presented their recent research results.

UNU-IAS/NIES Yokohama Round Table on the Future Direction of Climate Change Regimes

10 November 2004
UNU-IAS
Yokohama, Kanagawa

UNU-IAS and NIES convened this round table to consider the future directions of international climate
change regimes. We heard and discussed presentations by Japanese and non-Japanese experts on pc
2012 from different perspectives. We presented our analysis of proposals for post-2012 and offered
three plausible scenarios that describe the world in the next decade, in ways that are likely to affect the
debate on future climate regimes.
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NIES Commemorative Lecture by Blue Planet Award 2004 Winners
12 November 2004 NIES invited Dr. Susan Solomon and Dr. Gro Harlem Brundtland to give the NIES Commemorative
NIES  Lecture by Blue Planet Award 2004 Winners. Over 200 researchers, officials, and stakeholders attended
Tsukuba, Ibaraki the lecture and the discussion that followed.

Third Workshop on Material Cycles and Waste Management in Asia
(NIES E-waste Workshop)

14-15 December 2004 In light of continuing economic growth and the increasing transboundary movement of secondary
NIES resources in Asia, endeavors toward both implementation of the 3Rs (Reduce, Reuse, Recycle) in each
Tsukuba, Ibaraki country and the appropriate control of international material cycles are required. To improve our
understanding of the current status of E-waste issues in the context of international material cycles
and to discuss future 3R tasks in each country/region, NIES organized the Third Workshop on Material
Cycles and Waste Management in Asia (NIES E-waste Workshop).

Third Japan-EU Workshop on Climate Change Research
20-21 January 2005 The Workshop was organized under the framework of the Japan—EU Science and Technology Forum,
Frontier Research Center with the main objective of further promoting closer links and collaboration in the field of climate

for Global Change change research. The Workshop provided a valuable forum for the exchange of information on the
(FRCGC) ongoing activities of Japanese climate change research programs, including the “Project for Sustainable

Yohohama , Kanagawa Coexistence of Human, Nature and the Earth” and GOSAT-related projects, and the Sixth EU Framework

Program, Sub-priority “Global Change and Ecosystems”. It was recognized that common objectives

exist between these programs and provide new opportunities for further strengthening research

cooperation in the near future.

Program of “Tokyo Triple Workshops on Material Flow Analysis, Input—Output Analysis and Environmental Accounting”
8-10 February 2005 This program consisted of 3 Workshops on material cycles. The theme of each workshop was: WS-A
NIES Tokyo Office (8 February) “Environmental Burdens Associated With International Trade of Raw Materials, Known
Chiyoda, Tokyo as Ecological Rucksack Or Hidden Flows”; WS-B (9 February) “Further Application of Input—Output
Koku-Kaikan Tables to Microscopic and Macroscopic Environmental Analysis”; and WS-C (10 February)
Minato, Tokyo “Environmental Accounting in Micro (Company), Meso (Sector, Region), and Macro (National
Economy) Levels”

Second Workshop on GHG Inventories in the Asia Region
7-8 February 2005 The Workshop was organized by the Ministry of the Environment, Japan, and the National Institute
Shanghai Marriott Hotel for Environmental Studies, Japan, and was hosted by the Chinese Research Academy of Environmental
Shanghai, China Science. Objectives of the meeting were to (1) update each other on the very latest status of GHG
inventories in Asia; (2) share useful information and experiences in GHG inventory preparation; and
(3) discuss the future activities of the Asian network.

Open Symposium on “Low-Carbon Society Scenario toward 2050: Scenario Development and its Implication for Policy

Measures”
24 March 2005 The purpose of this symposium was to bring Japanese researchers and stakeholders on climate change

Shinagawa Prince Hotel to a common forum, and to inform them of national-level climate policy scenarios toward 2050 that
Shinagawa, Tokyo have been developed in the UK, Germany, Netherlands, France, and other countries. Our concerns are
how to develop those scenarios and evaluate their impact on policy measures, which include: (i) the
rationale behind the selection of reduction targets; (ii) how to evaluate reduction measures and their
economic impacts; and (iii) how to chart an implementation roadmap. This symposium was an important
activity of the new research project “Low-Carbon Society Japan 2050”, which has been sponsored by
the Ministry of Environment, Japan, since 2004

Bioinformatics Forum: Names and Objects for Unambiguous Data Access amongst Biodiversity Data Entities

14-15 March 2005 NIES established common XML schema within the scientific name database with University of
NIES  Michigan. This Meeting discussed further developments in research on a model for biological species
Tsukuba, Ibaraki database objects.
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COUNTRY 6. Development of eco-engineering technologies for the control of

No.Title eutrophication in the drainage area Honfeg Lake and Baihua
Collaborating Institution Lake in China Guizhou
NIES Partner (As of Latest Review Meeting) Guizhou Provincial Environmental Protection Bureau

Research Center for Material Cycles and Waste Management

AUSTRALIA 7. Study on transport mechanism of kosa aerosol to Japan by way of

1. Cooperative research on global environmental monitoring Beijing
CSIRO Sino-Japan Friendship Environmental Protection Center
Atmospheric Environment Div. Environmental Chemistry Div.

2. Acomprehensive database of microbial diversity: cyanobacterit Research on development of suitable technologies to control
University of NSW greenhouse gas emissions during the treatment of domestic
Environmental Biology Div. wastewater using bio-eco engineering system

3. Trace characterization of organic/inorganic carbon in marine Shanghai Jiao Tong University

environment Research Center for Material Cycles and Waste Management
WA. Marine Res. Labs 9. Satellite Monitoring of Environmental Resources Asia by means

Regional Environment Div. of EOS-MODIS data
Institution of Geografica Sciences and Natural Resources,

CANADA Chinese Academy of Sciences

1. Arctic atmosphere under polar sunrise Water and Soil Environment Div.

Atmospheric Environment Service 10. Molecular Epidemiological studies on the health effect of arsenic
Environmental Chemistry Div. Institution of Environmental Health and Engineering, Chinese
2. Elucidation of the cycling and transformation of chemical Academy of Preventive Medicine
substances in the North Pacific Ocean Environmental Health Sciences Div.
Dept. Chemistry, Univ. British Columbia 11. Research on VOCs &Ammonia emission in China
Environmental Chemistry Div. Chinese Research Academy of Environmental Science

3. Monitoring of the atmosphere-ocean carbon dioxide exchange rate  Environmental Health Sciences Div.
Center for Ocean Climate Chemistry, Institute of Ocean

Sciences CZECH

Global Environment Div. 1. Biogeochemical studies on the acidic deposition and pollutions

4. Development of new methodologies to assess physiological effects  |nstitute of Landscape Ecology, Czech Academy of Sciences
by environmental pollutants Atmospheric Environment Div.
University of Western Ontario 2. Perception of Landscape: form Landscape Appreciation to
Environmental Health Sciences Div. Landscape Planning
Institute of Landscape Ecology, Czech Academy of Sciences

CHINA Social and Environmental Systems Div.

1. Advanced wastewater treatment processes for China
Research Institute for Environmental Engineering/DepERANCE
Environmental Engineering, Tsinghua Univ. 1. Ozone layer observation from satellite
Research Center for Material Cycles and Waste Management | ah Physique Moleculaire et Applications, CNRS/Univ. Pierre
2. Advanced sewage treatment processes by soil system applicable et Marie Curie
to China _ Global Environment Div.
Institute of Applied Ecology, Chinese Academy of Science Assessment of lung injury by air pollutants
Research Center for Material Cycles and Waste Management  ynite de Biologie Moleculaire, Hospital Armand Trousseau
3. Development of wastewater and water resources treatment  Regional Environment Div.
processes applicable to China 3. Chemotaxonomy and molecular phylogeny of cyanobacteria
Chinese Research Academy of Environmental Sciences Institute Pastuer
Research Center for Material Cycles and Waste Management  Enyironmental Biology Div.
4. Research on the development of water pollution control techniqugsa molecular biological study for mechanisms of environmental

for the Taihu Lake in China by bio/ecoengineering adaptation plants
Chinese Research Academy of Environmental Sciences University of Picardie
Research Center for Material Cycles and Waste Management  Environmental Biology Div.
5. Dioxins analysis and survey of dioxins sources in China 5. Biodiversity of microalgae obtained from the Atlantic and the
China-Japan friendship Center for Environmental Protection  pacific Ocean
Center University of Caen
Environmental Chemistry Div. Environmental Biology Div.
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6. Hormonal regulation of the toxicity of environmental pollutants?. Global environmental database

INSELM U469 GRID-Arendal
Regional Environment Div. Center for Global Environmental Research
GERMANY POLAND
1. Comparative study on total material flow balance between JapBrMolecular mechanisms of plant adaptation to atmospheric stresses
and Germany Plant Breeding and Acclimatization Institute
Wauppertal Institute for Climate, Environment and Energy Biodiversity Conservation Research Project

Research Center for Material Cycles and Waste ManagementEstablishment of methodology of health risk assessment on air
2. Studies on eutrophication and related problems in closed water pollutants

bodies Institute of Occupational and Environmental Health
Nuclear Research Center, Karlsruhe Environmental Health Science Div.
Office of International Coordination (for Water and Soil
Environment Div.) RUSSIA
3. Testing method of endocrine disrupting chemicals 1. Research programs under the Baikal International Center for
University Stuttgart, Institute for Sanitary Engineering Ecological Research (BICER)
Environmental Chemistry Div. /Endocrine Disrupters & Limnological Institute, Russian Academy of Sciences
Dioxin Research Project Office of International Coordination (for Environmental
4. Workshop on solid waste management Chemistry Div.)
Federal Environmental Agency 2. Airborne measurement of greenhouse gases over Siberia

Research Center for Material Cycles and Waste Management  Central Aerological Observatory
5. Ground-based and satellite-borne studies of stratospheric 0zone Center for Global Environmental Research

and trace gases (ADEOS-II project) 3. Modeling of methane emission rates from natural wetlands
Alfred-Wegener-Institute Institute of Microbiology
Ozone Layer Research Project Center for Global Environmental Research
4. Measurement of methane emission rates from permafrost areas
KOREA Permafrost Institute
1. Aircraft and ground-based observations of acidic and/or oxidative  Center for Global Environmental Research
pollution in East Asia 5. Environmental change and its effects on the global warming in
Environment Research Center, Korean Institute of Science and - Siberian permafrost region
Technology Yakut Institute of Biology, Permafrost Institute, Pacific
Atmospheric Environment Div. Oceanological Institute
2. Cross-cultural comparison of landscape evaluation between  Center for Global Environmental Research
Japanese and Korean 6. Vertical profile measurement of greenhouse gases over Siberia
KyungPook University Institute of Atmospheric Optics
Social and Environmental Systems Div. Center for Global Environmental Research
3. Study on the monitoring of harmful algal bloom and effects of, Study of measurements of atmospheric trace secies using FTIR
nitrogen and phosphorus and other methods in Siberia area
National Institute of Environmental Research Institute of Sollar-Terrestrial Physics (ISTP), Siberian Dep.

Research Center for Material Cycles and Waste Management Russian Academy of Science
4. Study on the monitoring of long range transported air pollutants  Atmospheric Environment Div.

and acid deposition in the northeast Asia region 8. Greenhouse Gases Budget of Land Ecosystems in Siberia
Department of Air Pollution, National Institute of Institute of Microbiology RAS
Environmental Research Center for Global Environmental Research
Atmospheric Environment Div. 9. Greenhouse gas monitoring to estimate the sink and source
5. Study on the marine pollution using ship-of-opportunity distribution inWest Siberia
Korea Ocean Research and Development Institute Institute of Atmospheric Optics
Water and Soil Environment Div. Center for Global Environmental Research
6. Research on the prevention and management of Environmental
Disease SPAIN
National Institute of Environmental Research (NIER) 1. Development of new methodologies to assess physiological effects
Environmental Health Sciences Div. by environmental pollutants
Dept. Cellular Biology, Autonomous Univ. Barcelona
NORWAY Environmental Health Sciences Div.
1. Studies on analyses of observed data of the stratospheric ozone
layer

Norwegian Institute for Air Research
Global Environment Div.

102



International Collaborative Research International Exchange
under Bilateral Governmental Agreements

SWEDEN 8. Studies on the feasibility of the FTIR network for vertical profiling
1. Underway measurementai£O, in the surface water of the Arctic atmospheric trace species
Ocean University of Denver
Goteborg University Atmospheric Environment Div.
Climate Change Research Project 9. Development of an advanced regional climate change prediction
2. Health risk assessment of heavy metal exposure: Effects of increasemodel as part of emission-climate-impact integrated models
in human activity Goddard Space Flight Center, NASA
Kalolinska Institute Atmospheric Environment Div.
Environmental Health Sciences Div. 10. Joint implementation of ocean surface,©Bservation in the
Pacific Ocean to understand the oceanic sink gf CO
U. K. Pacific Marine Environmental Laboratory, NOAA
1.Invivo NMR spectroscopy method and its application to the field Climate Change Research Project
of environmental health 11.Collaboration on greenhouse gas observation from space
Dept. Biochemistry, Univ. Cambridge Jet Propulsion Laboratory
Endocrine Disrupters & Dioxin Research Project Center for Global Environmental Research
2. Effects of environmental pollution on the metabolism of trade2. Joint implementation of CGflux observations for the
elements in man identification of carbon fixation ability of forests and the
Rowett Research Institute prediction of its fluctuation
Environmental Health Sciences Div. Department of Energy (DOE)
3. Algae and Protozoa Center for Global Environmental Research
CCAP, Institute of Freshwater Ecology 13.Comparative, standardized and complementary measurement of
Environmental Biology Div. atmospheric constituents for the evaluation of terrestrial/oceanic

4. Cooperation on the development and application of Coupled sources and sinks of carbon, other non, G@enhouse gases
Chromatography-Accelerator Mass Spectrometry Techniques and aerosols

University of Oxford Climate Monitoring and Diagnostics Laboratory, NOAA
Environmental Chemistry Div. Center for Global Environmental Research

5. Mechanisms of phagocytic activities in alveolar macrophages
University of Oxford

Environmental Health Sciences Div.

U.S. A
1. Development of bioremediation technologies for cleanup of
contaminated soil
Center for Environmental Biotechnology, Univ. Tennessee
Water and Soil Environment Div.
2. Precise measurement of the greenhouse gases in the global baseline
atmosphere
Climate Monitoring and Diagnostic Lab, NOAA
Center for Global Environmental Research
3. Health impacts of climate change and environmental degradation
of human morbidity in regional societies
National Institute of Environmental Health Sciences
Regional Environment Div.
4. Effects of logging on lakes ecosystems
University of Alaska Fairbanks
Regional Environment Div.
5. Human impacts on biodiversity and nutrient cycling in mire wetland
Smithsonian Institute
Environmental Biology Div.
6. Establishment of phytotron research network
Duke University
Environmental Biology Div.
7. Studies on standardization of measurement and health effect of
particulates
USEPA, National Center of Environmental Assessment
Environmental Health Sciences Div.
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CANADA

CHINA

INDIA

INDONESIA

KOREA

MALAYSIA

International Collaboration
under Inter-institutional Agreements

Agreement between National Institute for Environmental Studies and Institute of Ocean Sciences (1995).

Agreement for Collaborative Research to develop a Chinese Greenhouse Gas Emission Model Energy
Research Institute of China (1994)

Agreement on Cooperative Research Projects between the National Institute for Environmental Studies,
Environment Agency of Japan and the Institute of Hydrobiology, Chinese Academy of Sciences (1995).

Memorandum of Understanding between Institute of Hydrobiology, Chinese Academy of Sciences, People’s
Republic of China (IHBCAS) and National Institute for Environmental Studies, Japan (NIES) for
Collaborative Research on Microalgal Toxicology, Systematics and Culture Collection Operations (1995).

Memorandum of Understanding between Institute of Remote Sensing Applications, Chinese Academy of
Science, People’s Republic of China (IRSACAS) and National Institute for Environmental Studies, Japan
(NIES) for Collaborative Research on Development of Remote Sensing and GIS Systems for Modeling
Erosion in the Changjiang River Catchment (1996).

Memorandum of Understanding between Changjiang Water Resources Commission, Ministry of Water
Resources, People’s Republic of China and National Institute for Environmental Studies, Japan for
Collaborative Research on Developments of Monitoring Systems and Mathematical Management Model
for Environments in River Catchment (1997).

Memorandum of Understanding between National Institute for Environmental Studies, Japan (NIES) and
Chinese Research Academy of Environmental Sciences, People’s Republic of China (CRAES) for
Collaborative Research on Advanced Treatment of Domestic Wastewater (1997).

Memorandum of Understanding between National Institute for Environmental Studies and School of
Environmental Science and Engineering Shanghai Jiao Tong University for Collaborating Research on
Eutrophicated lake and marsh water improvement using Bio-ecoengineering Technology (2000).

Memorandum of Understanding between Northwest Plateau Institute of Biology, Chinese Academy of

Sciences, P. R. China (NPIB) and National Institute for Environmental Studies, Japan (NIES) for

Collaborative Researches on Global Warming Effects and Carbon Budget in Alpine Grassland Ecosystem
(2001).

Memorandum of Understanding between the Indian Council of Agricultural Research and the National
Institute for Environmental Studies for Collaborative Research on Desertification (1993).

Memorandum of Understanding between Research and Development Center for Biology, Indonesian
Institute of Sciences (RDCP-LIPI), Bogor-Indonesia and National Institute for Environmental Studies
(NIES), Tsukuba-Japan concerning Scientific and Technical Cooperation on the Biodiversity and Forest
Fire (2001).

Agreement for Collaborative Research to develop a Korean Greenhouse Gas Emmisson Model. Korean
Energy Economics Institute (1994).

Implementing Arrangement between the National Institute for Environmental Studies of Japan and the
National Institute of Environmental Research of the Republic of Korea to Establish a Cooperative
Framework Regarding Environmental Protection Technologies (1988, and revised in 1994).

Implementing Agreement between the National Institute for Environmental Studies of Japan and National
Institute of Environmental Research of the Republic of Korea to establish a cooperative framework regarding
endocrine disrupting chemicals research (1999).

Memorandum of Understanding between the Forest Research Institute Malaysia (FRIM), the University
Pertanian Malaysia (UPM) and the National Institute for Environmental Studies, Japan (NIES) for
Collaborative Research on Tropical Forests and Biodiversity (2003 amended).



International Collaboration
under Inter-institutional Agreements

RUSSIA

THAILAND

UN

CHINA & KOREA

International Exchange

Agreement on a Joint Geochemical Research Program; Impact of Climatic Change on Siberian Permafrost
Ecosystems between the Permafrost Institute Siberian Branch, Russian Academy of Sciences, Russia anc
the National Institute for Environmental Studies, Japan (1992).

Agreement on a Cooperative Research Project between the Central Aerological Observatory, Committee
for Hydrometeorology and Monitoring of Environment, Ministry of Ecology and Natural Resources, Russian
Federation and the National Institute for Environmental Studies, Japan (1992).

Agreement on a Cooperative Research Projects between National Institute for Environmental Studies,
Environment Agency of Japan and Institute of Atmospheric Optics, Russian Academy of Sciences (1997).

Agreement on Cooperative Research Project between Institute of Solar-Terrestrial Physics (ISTP), Siberian
Branch, Russian Academy of Science and National Institute for Environmental Studies, Environment
Agency of Japan.

Memorandum of Understanding between Kasetsart Unversity, Bangkok, Thailand and National Institute
for Environmental Studies, Japan (NIES) for Global Taxonomy Initiative, Toxic, Cyanobacteria and Algal
Diversity (2002).

Memorandum of Understanding referring to the Establishment and operation of a GRID-compatible Center
in Japan (1991).

The Second Tripartite Presidents Meeting among NIES, NIER and CRAES Joint Communique (2004).
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International Exchange Visiting Foreign Researchers

<Host Division> Miloslav, Lapka, CZECH REPUBLIC, 2004. 101
Researcher COUNTRY, Research Period Comparison of Landscape appreciation between Japanese
Research Subject (Host Researcher) and Czech (Aoki, Y.)
Nair, Rajesh, INDIA, 2004. 4. 2 2005. 3. 31
<Office of International Coordination> Non CQ, GHG Emissions in India: Trends and Mitigation
Flexibility (Kainuma, M.)
An, Ping, CHINA, 2004. 10. - 2005. 3. 31 Wan, Yue, CHINA, 2004. 5. 16~ 2005. 3. 31

Conservation of vegetation affected by global environmental Model Analysis of Health impact due to global warming in
problems (Atmospheric pollution in desertificated area)  China (Masui, T.)
(Shimizu, H.)

An, Ping, CHINA, 2004. 10. 2~ 2005. 3. 31 <Environmental Chemistry Division>
A pilot study in North-East Asia for developing desertification
assessment and constructing an early warning system (3) Lanéd\lam, Md. Jahangir, BANGRADESH, 2004. 12~12005. 3. 31
vulnerability assessment by soil/vegetation/hydrological analysis  Radiocarbon of riverine particulate organic matter (Aramaki,
(Shimizu, H.) T)

Chen, Lijun, CHINA, 2004. 7. 1~ Dang, Phong Xuan, VIET NAM, 2004. 5. 12 2004. 6. 14
A pilot study in North-East Asia for developing desertification ~ Environmental change of Indochina in the 20th century:
assessment and constructing an early warning system (3) Land Reconstruction from coral annual bands (Shibata, Y.)
vulnerability assessment by soil/vegetation/hydrological analysis Kim, Ki Tae, KOREA, 2005. 1. 11~ 2005. 2. 17

(Shimizu, H.) The study on in vivo bio-assay for chemical pollution and
Shi, Peijun, CHINA, 2004. 10. 5- 2004. 10. 26 application for field surveys of aquatic organisms

Desertification in arid/semi-arid land in China with special ~ (Tatarazako, N.)

reference to wind sand storm (Shimizu, H.) Treuner,Anke Britt, GERMANY, 2002. 11. 28-2004. 11. 28
Simbolon, Herwint, INDONESIA, 2005. 2. & 2005. 3. 31 Studies on the effects of organotins on survival, behaviour

Conservation of vegetation affected by global environmental and development of abalone larvae and investigations into

problems (Tropical forest fire) (Shimizu, H.) mode of action of gastropod imposex development with the
Tian, Junliang, CHINA, 2004. 10. 1% 2004. 12. 12 use of a novel tissue and organ culture sygkoriguchi, T.)

Assessment of desertification at village-level and catchment-

level in Loess Plateau (Shimizu, H.) <Environmental Health Sciences Division>

Yu, Yunjiang, CHINA, 2002. 10. 2- 2004. 10. 1
Researches on the mechanism of influence of aeolian sand-ee, Jae-Seong, KOREA, 2004. 7. 232004. 8. 22
flow on the ecophysiology of plants and adaptability of these ~ Construction of medaka (Oryzias latipes) cDNA chip and
plants to aeolian sand flow (Shimizu, H.) its use on molecular and environmental toxicogenomic study
Yu, Yunjiang, CHINA, 2004. 10. 2~ 2005. 3. 31 (Ohsako, S.)
A pilot study in North-East Asia for developidgsertification
assessment and constructing an early warning systefitmospheric Environment Division>
(Shimizu, H.)
Zheng, Youbin, CANADA, 2004. 10. I~ 2005. 3. 31 Li, Hong, CHINA, 2004. 4. T 2005. 3. 31
Conservation of vegetation affected by global environmental Studies on chemical components of organic aerosols
problems (Climate change and atmospheric pollution) transported from East Asia (Hatakeyama, S.)

(Shimizu, H.) Tatarov, Boyan, BULGARIA, 2004. 4. T~
Zheng, Yuanrun, CHINA, 2004. 10. 4 2005. 3. 31 Study for determining climatology of lidar ratio using a high-
A pilot study in North-East Asia for developidgsertification spectral-resolution lidar (Sugimoto, N.)
assessment and constructing an early warning system
(Shimizu, H.) <Water and Soil Environment Division>
<Social and Environmental Systems Division> Chen, Xi, CHINA, 2004. 4. 1~ 2004. 4. 30
Research on Water Control and Management System of
Arlt, Wolfgang GeorgGERMANY, 2004. 12. 28~ Tarim River (Watanabe, M.)
Effects of change of communication on the social Hou, Hong, CHINA, 2004. 4. 2~ 2005. 3. 31
environment at Japan sea area (Aoki, Y.) Behavior of rare metals in soil, which are used in next
Cudlinova, Eva, CZECH REPUBLIC, 2004. 104 'generation technology (Takamatsu, T.)
Comparison of Landscape appreciation between Japanes&im, Daekyung, KOREA, 2004. 4.+ 2004. 12. 31
and Czech (Aoki, Y.) Molecular level analyses on the mechanism of toxic action
Idip, David, PALAU, 2004. 6. T 2005. 3. 31 found in the red tide phytoplankton (Watanabe, M.)
Habitat mapping in Palau using satellite data (Yamano, H.) Li, Maotian, CHINA, 2004. 7. 18- 2005. 3. 31
Lange, Eckart, GERMANY, 2004. 3. 28 2004. 4. 30 Long-term variations in dissolved silicate flux from the
Comparison of Landscape appreciation between Switzerland Yangtze River into the East China Sea and impacts on
and Japan. (Aoki, Y.) estuarine ecosystem (Watanabe, M.)
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Liu, Chen, CHINA, 2004. 4. 2 2004. 12. 31 <Biodiversity Conservation Research Project>
Food style and distribution structure in China: present and
future (Otsubo, K.) Jang, Mih-Ho, KOREA, 2004. 10. 2%~
PARK, Sang-Cheol, KOREA, 2005. 1. 21 2005. 2. 17 Changes in toxin production by cyanobactengosed to
Effects of dissolved organic matter on drinking water  food-web components (Takamura, N.)
treatment processes (Imai, A.) Kyong, Ha, KOREA, 2004. 11.
Prey-predator interaction focused on cyanobacterial toxin
<Environmental Biology Division> production (Takamura, N.)

Ellis, Brian Edward, CANADA, 2004. 10. 16 2004. 10. 30 <Research Center for Material Cycles and Waste Management>
MAPK signalling and cell survival in response to

environmental oxidant stress (Kubo, A.) Hu, Zhanbo, CHINA, 2005. 2. +

Hashim, Mazlan, MALAYSIA, 2005. 1. 8- 2005. 3. 31 Development of technology to control greenhouse gas
Risk assessment on landscape development using GIS emissions from soil domestic wastewater treatment process
approaches (Okuda, T.) (Inamori, Y.)

Mulpuri, Rao Venkateswara, INDIA, 2004. 10.-42004. 10. 31 Kim, Juhyun, KOREA, 2004. 4.4+ 2005. 3. 31
Clarification of mechanism of plant resistance to ozone (Saji, H.) Development of Nitrogen, Phosphorus removal, recovery
Noel, Mary-Helene, FRANCE, 2004. 4.-% system for stock farm wastewater treatment (Inamori, Y.)
Biodiversity of the benthic microalgae in a mangrove-fringed Kwon, Oh Jung, KOREA, 2005. 1. ¥ 2005. 2. 17
tidal creek, Ranong Biosphere Reserve,Southwest Thailand Water retention energy analysis of multi-functional final

(Kasai, F.) cover system for final disposal sites (Inoue, Y.)

Papker, Kennith Ross, CANADA, 2004. 4.+ Le, Van Chieu, VIET NAM, 2004. 12. 13 2004. 12. 19
Cavity usage and characteristics of cavity substrates in the Development of appropriate management technology for
Pasoh Research Forest, Malaysia (Okuda, T.) hazardous waste and wastewater (Ishigaki, T.)

Yusop, Zulkifli, MALAYSIA, 2005. 1. 16~ 2005. 3. 31 Nguyen, Thi Diem Trang, VIET NAM, 2004. 12. 13- 2004.

Studies on Evaluation of Logging Impacts on Soil Erosion 12. 15

and Watershed Ecosystem:Results on Soil and Nutrient losses Development of appropriate management technology for

(Okuda, T.) hazardous waste and wastewater (Ishigaki, T.)
Yongmanitchai, Wichien, THAILAND, 2004. 3. 23~ 2004. 5. 6 SandulescuElena Maria, RUMANIA, 2004. 9.+ 2004. 12. 31

Collaborative research on microalgal diversity in a tropical Comparative study of Lead Substance Flow and

region and the culture collection (Kasai, F.) Environmental Risk between Europe & Japan: Production,
Zhang, Yonggiang, CHINA, 2004. 7.4 2005. 3. 31 Recycling and Waste Management (Sakai, S.)

Inclusion photoinhibition in simulation of carbon dynamics in  Tua, Tran Van, VIET NAM, 2004. 7. 12- 2004. 10. 10

an alpine meadow on the Qinghai-Tibetan Plateau (Tang, Y.)  Monitoring of cyanobacterial toxin in environmental water

(Inamori, Y.)
<Climate Change Research Project> Yan, Li, CHINA, 2005. 2. 1~
Development of technology to control greenhouse gas
Chierici, Melissa, SWEDEN, 2004. 4.-% 2004. 10. 31 emissions from soil plant domestic wastewater treatment

Comparison of oceanic sink and source of carbon dioxide in  process (Inamori, Y.)

the Pacific and Atlantic oceans with data integration of

observational data sets (Nojiri, Y.) <Research Center for Environmental Risk>
Fransson,Agneta Ingrid, SWEDEN, 2002. 9. 252004. 9. 24

Analysis of CQ source and sink in the North Pacific and the Hong, Han Na, KOREA, 2005. 1. 1+ 2005. 2. 17

role of iron as a controlling factor (Nojiri, Y.) Development of a microtitor plate method for evaluating the
Heike, Lueger, GERMANY, 2004. 6. 16- 2004. 8. 10 interaction of nuclear receptors (NRs) and chemicals using
Comparison of ocean surface partial pressure ofd@Sorth recombinant proteins (Shiraishi, H.)

Atlantic and North Pacific (Nojiri, Y.)
<Center for Global Environmental Research>

<Endocrine Disrupters and Dioxin Research Project>
Maksyutov, Shamil, RUSSIA, 2004. 4.+ 2005. 3. 31

Lee, Moon-Soon, KOREA, 2004. 4.-% Modeling global atmospheric GQransport and surface
Research on the methodology of risk assessment by fluxes (Inoue, G.)
environmental chemicals (Suzuki, N.) Sha,Weiming, CHINA, 2004. 10. * 2005. 3. 31

Manila, Sedqyar, AFGHANISTAN, 2004. 4.-+ 2005. 3. 31 Development of non-hydrostatic numerical models for the
Study on endcrine control system of quail’'s gonad geophysical fluid dynamics of the global and regional
(Takahashi, S.) atmosphere (Inoue, G.)

Yang, Yufang, CHINA, 2004. 4. - 2005. 3. 31
Research on Pilot Project on Mekong River Ecosystem
Monitoring (Ichinose, T.)

Zhang, Qianbin, CHINA, 2004. 4. - 2005. 3. 31
GEMS/Water Lake Mashu baseline monitoring (Fujinuma, Y.)
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List of Publications in English Journals (Original Papers and Reviews)

Alexandrov, G., Yamagata, Y., 2004. Verification of carbon sinkao, G., Tang, Y., Mo, W., Wang, Y., Li, Y., Zhao, X., 2004. Grazing
assessment: can we exclude natural sinks?, Clim. Change, 67(2/intensity alters soil respiration in an alpine meadow on the
3), 437-447. Tibetan Plateau, Soil Biol. Biochem., 36, 237-243.

Amanuma, K., Nakamura, T., Aoki, Y., 2004. MNNG-inducedChatterjee, A., Shibata, Y., Tao, H., Tanaka, A., Morita, M., 2004.
mutations in the adult gill and hepatopancreas and in embryos High-performance liquid chromatography-ultrasonic nebulizer
of rpsL transgenic zebrafish, Mutat. Res., 556, 151-161. high-power nitrogen microwave-induced plasma mass

An, P, Inanaga, S., Shimizu, H., EI-Sidding, K., Li, X., Zheng, Y., spectrometry, real-time on-line coupling for selenium
Hibino, T., Morita, S., 2004. Ameliorating effect of calcium speciation study, J. Chromatogr. A, 1042, 99-106.
on primary root elongation of soybean under sodium stresSho, A. K., Stefano, E. D., You, Y., Rodriguez, C. E., Schmitz, D.
Biologia, 59/Suppl. (13), 129-135. A., Kumagai, Y., Miguel, A. H., Eiguren-Fernandez, A.,

Aoki, Y., Kitamura, S., 2004. Landscape experiences of mountain Kobayashi, T., Avol, E., et al., 2004. Determination of four
visitors in the South Japan Alps, Soc. Roles Forests Urban quinones in diesel exhaust particles, SRM 1649a, and
Popul., 81-93. atmospheric PM2.5, Aerosol Sci. Technol., 38(S1), 68-81.

Aoki, Y., Konta, F., Nozue, T., 2004. Diversity in references tc€ui, X., Kobayashi, Y., Hayakawa, T., Hirano, S., 2004. Arsenic
Japanese plants compiled in the Kadokawa Haiku Saijiki speciation in bile and urine following oral and intravenous
glossary of seasonal haiku terminolory, J. Environ. Inf. Sci., exposure to inorganic arsenic in rat, Toxicol. Sci., 82(2), 478-
32(5), 155-160. 487.

Aoki, Y., Liu, S. H., Chen, M. S., Sakakibara, E., 2004. Comparisddui, X., Shirai, Y., Wakai, T., Yokoyama, N., Hirano, S.,
of “Eight Scenery” between Taiwan and Japan, 41st IFLA Hatakeyama, K., 2004. Aberrant expressions of pRb and
World Congr. Proc., 617-624. p16INK4a, alone and in combination, indicates poor outcome

Arulmozhiraja, S., Morita, M., 2004. Structure-activity  after resection in patients with colorectal carcinoma, Human
relationships for the toxicity of polychlorinated dibenzofurans:  Pathol., 35(10), 1189-1195.
approach through density functional theory-based descripto@ui, X., Tang, Y., Gu, S., Nishimura, S., Shi, S., Zhao, X., 2003.
Chem. Res. Toxicol., 17(3), 348-356. Photosynthetic depression in relation to plant architecture in

Arulmozhiraja, S., Morita, M., 2004. Electron affinities and  two alpine herbaceous species, Environ. Exp. Bot., 50, 125-
reductive dechlorination of toxic polychlorinated  135.
dibenzofurans: a density functional theory study, J. Phys. Che@ui, X., Tang, Y., Gu, S., Shi, S., Nishimura, S., Zhao, X., 2004.
A, 108(16), 3499-3508. Leaf orientation, incident sunlight, and photosyntesis in the

Arulmozhiraja, S., Shiraishi, F., Okumura, T., lida, M., Takigami, alpine species suassurea superba and gentiana straminea on
H., Edmonds, J. S., Morita, M., 2005. Structural requirements the Qinghai-Tibet Plateau, Arct. Antaractic Alp. Res., 36(2),
for the interaction of 91 hydroxylated polychlorinated 219-228.
biphenyls with estrogen and thyroid hormone receptor®ang, P. X., Mitsuguchi, T., Kitagawa, H., Shibata, Y., Kobayashi,
Toxicol. Sci., 84(1), 49-62. T., 2004. Marine reservoir correction in the south of Vietham

Asai, N., Matsuyama, T., Tamaoki, M., Nakajima, N., Kubo, A.,  estimated from an annually-banded coral, Radiocarbon, 46(2),
Aono, M., Kato, T., Tabata, S., Shirano, Y., Shibata, D., et al., 657-660.

2004. Compensation for lack of a cytosolic ascorbatBemarini, D. M., Brooks, L. R., Warren, S. H., Kobayashi, T.,
peroxidase in an Arabidopsis mutant by activation of multiple  Glimour, M. 1., Singh, P., 2004. Bioassay-directed fractionation
antioxidative systems, Plant Sci., 166, 1547-1554. and salmonella mutagenicity of automobile and forklift diesel

Asari, M., Takatsuki, H., Yamazaki, M., Azuma, T., Takigami, H.,  exhaust particles, Environ. Health Parspect., 112(8), 814-819.
Sakai, S., 2004. Waste wood recycling as animal bedding akdie, Y., Noda, N., Tsuneda, S., Hirata, A., Inamori, Y., 2004.
development of bio-monitoring tool using the CALUX assay, Comparative analysis of genetic diversity and expression of
Environ. Int., 30, 639-649. amoA in wastewater treatment processes, Appl. Microbiol.

Aung, N. N., Yoshinaga, J., Tanaka, A., 2004. Lead in playground Biotechnol., 64, 740-744.
soil: exposure estimation of children via ingestion ané&dmonds, J. S., Nomachi, M., Terasaki, M., Morita, M., Skelton,
contamination source, J. Environ. Chem., 14(3), 545-553. B. W., White, A. H., 2004. The reaction of bisphenol A 3,4-

Ayvazian, S. G., Bastow, T. P., Edmonds, J. S., How, J., Nowara, quinone with DNA, Biochem. Biophys. Res. Commun., 319,
G. B., 2004. Stock structure of Australian herring (Arripis  556-561.
georgiana) in southwestern Australia, Fish. Res., 67(1), 3&ndo, M., Yamamoto, N., Yoshinaga, J., Yanagisawa, Y., Endo,
53. 0., Goto, S., Yoneda, M., Shibata, Y., Morita, M., 2006¢.

Badawi, G. H., Kawano, N., Yamauchi, Y., Shimada, E., Sasaki, measurement for size-fractionated airborne particulate matters,
R., Kubo, A, Tanaka, K., 2004. Over-expression of ascorbate Atmos. Environ., 38, 6263-6267.
peroxidase in tobacco chloroplasts enhances the tolerancestoe, Y., Goto, S., Tanabe, K., Endo, O., Koyano, M., Watanabe,
salt stress and water deficit, Physiol. Plant., 121, 231-238. l., Matsushita, H., 2004. Polycyclic aromatic hydrocarbon

Calli, B., Mertoglu, B., Inanc, B., Yenigun, O., 2005. Community  concentrations of airborne particles in urban air over the past
changes during start-up in methanogenic bioreactors exposed twenty Years, Polycyclic Aromat. Compd., 24(4/5), 635-646.
to increasing levels of ammonia, Environ. Technol., 26, 8%zoe, Y., Ohkubo, T., Ohmori, K., Fushiwaki, Y., Mori, Y., Umeda,
91. M., Goto, S., 2004. Promoter and mutagenic activity of

Calli, B., Mertoglu, B., Inanc, B., 2005. Landfill leachate particulate matter collected from urban air, J. Health Sci., 50(2),
management in Istanbul: applications and alternatives, 181-184.

Chemosphere, 59(6), 819-829. Feng, Y. W,, Ohta, N., Shimizu, H., 2005. Decline of Betula ermanii

Calli, B., Mertoglu, B., Inanc, B., Yenigun, O., 2005. Effects of  with special reference to ozone concentration at Mt. Mae-
high free ammonia concentrations on the performances of shirane, Oku-Nikko, Japan, Am. J. Appl. Sci., 2(3), 701-706.
anaerobic bioreactors, Process Biochem., 40(3/4), 1285-1292.
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Journals (Original Papers and Reviews) List of Publications in English

Fujimaki, H., Kurokawa, Y., 2004. Diesel exhaust-associated 9ffayashi, H. Kunugita, N., Arashidani, K., Fujimaki, H., Ichikawa,
components enhance chemokine production by cervical lymph- "y 2004, Long-term exposure to low levels of formaldehyde
node cells from mice immunized with sugi basic proteins, Inhal. jcreases the number of tyrosine hydroxylase-immunopositive
Toxicol., 16, 61-65. periglomerular cells in mouse main olfactory bulb, Brain Res.,

Fujimaki, H., Kurokawa, Y., Kakeyama, M., Kunugita, N., Fueta, 1007, 192-197.

Y., Fukuda, T., Hori, H., Arashidani, K., 2004. Inhalation OfHerath, C. B., Jin, W., Watanabe, G., Arai, K., Suzuki, A. K., Taya,
low-level formaldehyde enhances nerve growth factor production K., 2004. Adverse effects of environmental toxicants
in the hippocampus of mice, Neuroimmunomodulation, 11,  octylphenol and bisphenol A, on male reproductive functions
373-375. in pubertal rats, Endocrine, 25(2), 163-172.

Fujimaki, H., Kurokawa, Y., Kunugita, N., Kikuchi, M., Sato, F-vHibiki, A., Higashi, M., Matsuda, A., 2004. Determinants of
Arashidani, K., 2004. Differential immunogenic and adoption of 1SO14001 by a Japanese publicly-held
neurogenic inflammatory responses in an allergic mouse model manufacturer and the market valuation of a certified firm,
exposed to low levels of formaldehyde, Toxicology, 197, 1-  EAERE 2004 (CD-ROM), 1-20.

13 _Hirabayashi, M., Matsuo, M., Tanabe, K., Kobayashi, S., Nomura,
Fujimaki, H., Yamamoto, S., Kurokawa, Y., 2005. Effect of diesel 1. '2004. Characterization of nickel in airborne particulate

exhaust on immune responses in C57BL/6 mice intranasally matter by XANES technique, Photon Fact. Act. Rep. 2003,
immunized with pollen antigen, J. UOEH, 27(1), 11-24. 21B, 29.

Fukushima, T., Matsushige, K., Takamura, N., Fukushima, Myjrai, N., Tatarazako, N., Koshio, M., Kawabe, K., Shiraishi, F.,
2004. Metabolic quotient measured by free-water method in Hayakawa, Y., Morita, M., 2004. Seasonal changes in sex ratio,
six enclosures with different silver carp densities, matyration, and size composition of fresh water snail, sinotaia
Hydrobiology, 511, 201-213. quadrata histrica, in Lake Kasumigaura, Environ. Sci., 11(5),

Furuta, C., Suzuki, A. K., Taneda, S., Kamata, K., Hayashi, H., 243.057.

Mori, Y., Li, C., Watanabe, G., Taya, K., 2004. Estrogeni¢yjraj Y., Sakai, S., Watanabe, N., Takatsuki, H., 2004. Congener-
activities of nitrophenols in diesel exhaust particles, Biol. specific intake fractions for PCDDs/DFs and Co-PCBs:
Reprod., 70, 1527-1533. modeling and validation, Chemosphere, 54(10), 1383-1400.

Furuyama, A., Mochitate, K., 2004. Hepatocyte growth factqqirano, S., Kobayashi, Y., Cui, X., Kanno, S., Hayakawa, T.,
inhibits the formation of the basement membrane of alveolar Shraim, A., 2004. The accumulation and toxicity of methylated
epithelial cellsin vitro, Am. J. Physiol. Lung Cell. Mol. arsenicals in endothelial cells: important roles of thiol
Physiol., 286, L939-L946. compounds, Toxicol. Appl. Pharmacol., 198, 458-467.

Goto, S., Asada, S., Fushiwaki, Y., Mori, Y., Tanaka, N., Umedgjirano, S., Kobayashi, Y., Hayakawa, T., Cui, X., Yamamoto, M.,
M., Nakajima, D., Takeda, K., 2004. Tumor-promoting activity  kanno, S., Shraim, A., 2005. Accumulation and toxicity of
and mutagenicity of 5 termiticide compounds, J. UOEH, 26(4),  monophenyl arsenicals in rat endothelial cells, Arch. Toxicol.,
423-430. 79, 54-61.

Goto, S., Ezoe, Y., Endo, O., Machii, K., Fukai, F., 2004. Inhibitioqqirano’ Y., Yasuoka, Y., Ichinose, T. (Toshiaki), 2004. Urban
of intercellular communication in BALB/3T3 fibroblasts by ¢limate simulation by incorporating satellite-derived vegetation
cigarette smoke condensates, J. Environ. Chem., 14(2), 307- ¢over distribution into a mesoscale meteorological model,
315. Theor. Appl. Climatol., 79, 175-184.

Gu, S, Tang, Y., Du, M., Kato, T., Li, Y., Cui, X., Zhao, X., 2003yjjrota, M., Tang, Y., Hu, Q., Hirata, S., Kato, T., Mo, W., Cao, G.,
Short-term variation of C&Xlux in relation to environmental Mariko, S., 2004. Methane emissions from different vegetation
controls in an alpine meadow on the Qinghai-Tibetan Plateau, ;gnes in a Qinghai-Tibetan Plateau wetland, Soil Biol.
J. Geophys. Res., 108(D21), ACLA4. Biochem., 36, 737-748.

Haerida, ., Yamaguchi, T., Windadri, F. 1., Shimizu, H., SimbolonHong' Y. T., Hong, B., Lin, Q. H., Shibata, Y., Hirota, M., Zhu, Y.
H., 2004. Frullania neosheana, a new record to the hepatic X., Leng, X. T., Wang, Y., Wang, H., Yi, L., 2005. Inverse
flora of Borneo,Hikobia,14,185-186. phase oscillations between the East Asian and Indian Ocean

Hasaegawa, S., Hirabayashi, M., Kobayashi, S., Moriguchi, Y.,  symmer monsoons during the last 12000 years and paleo-El
Kondo, Y., Tanabe, K., Wakamatsu, S., 2004. Size distribution Nifio, Earth Planet Sci. Lett., 231, 337-346.
and characterization of ultrafine particles in roadSidﬁosoya, K., Watabe, Y., Kubo, T., Hoshino, N., Tanaka, N., Sano,
atmosphere, J. Environ. Sci. Health, A, 39(10), 2671-2690. 1 Kaya, K., 2004. Novel surface-modification techniques for

Hashimoto, S., Watanabe, K., Nose, K., Morita, M., 2004. olymer-based separation media -Stimulas-responsive
Remediation of soil contaminated with dioxins by subcritical phenomena based on double polymeric selectors, J.

water extraction, Chemosphere, 54, 89-96. Chromatogr. A, 1030, 237-246.

Hashimoto, S., Kawado, M., Murakami, Y., Ichikawa, S., Kimuraychinose, T., Sera, N., Takano, H., Abe, M., Sadakane, K.,
H., Nakamura, Y., Kihara, M., Fukutomi, K., 2004. The  yanagisawa, R., Ochi, H., Fujioka, K., Leee, K-G., Shibamoto,
numbers of people with HIV/AIDS reported and not reported 1. 2004. Liver carcinogenesis and formation of 8-hydroxy-
to the surveillance in Japan, J. Epidemiol., 14(6), 182-186. deoxyguanosine in 48/HeN mice by oxidized dietary oils

Hayakawa, K., Takatsuki, H., Watanabe, I., Sakai, S., 2004. containing carcinogenic dicarbonyl compounds, Food Chem.
Polybromianted diphenyl ehters (PBDEs), polybrominated Toxicol., 42, 1795-1803.

dibenzop-dioxins/dibenzofurans (PBDD/Fs) and monobromomhinosey T., Takano, H, Sadakane, K., Yanagisawa, R., Yoshikawa,

polychlorinated dibenz@-dioxins/dibenzofurans T sagai, M., Shibamoto, T., 2004. Mouse strain differences
(MoBPXDD/Fs) in the atmosphere and bulk deposition in iy epsinophilic airway inflammation caused by intratracheal
Kyoto, Japan, Chemoshpere, 57, 343-356. instillation of mite allergen and diesel exhaust particles, J. Appl.

Toxicol., 24(1), 69-76.

109



List of Publications in English Journals (Original Papers and Reviews)

Idris, A., Inanc, B., Hassan, M. N., 2004. Overview of wast#ie, H., Pagan, K. L., Tabazadeh, A., Sugita, T., 2004. Investigation
disposal and landfills/dumps in Asian countries, J. Mater. of polar stratospheric cloud solid particle formation
Cycles Waste Manage., 6(2), 104-110. mechanisms using ILAS and AVHRR observations in the

lizuka, A., Fujii, M., Yamasaki, A., Yanagisawa, Y., 2004.  Arctic, Geophys. Res. Lett., 31(15), 10. 129/2004GL020246.
Development of a new G@equestration process utilization Ishido, M., 2004. Role of bcl-2 in cadmium cytotoxicity, Recent
the carbonation of waste cement, Ind. Eng. Chem. Res., 43(24), Res. Deuv. LifeSci., 2, 57-67.

7880-7887. Ishido, M., 2004. Transient inhibition by melatonin of

Imai, A., Matsuyama, T., Hanzawa, Y., Akiyama, T., Tamaoki, M., ~synergistically insulin-like growth factor-1 and bisphenol A-
Saji, H., Shirano, Y., Kato, T., Hayashi, H., Shibata, D., et al., induced proliferation of estrogen receptor alpha-positive human
2004. Spermidine synthase genes are essential for survival of breast cancer MCF-7 cells by melatonin., Environ. Sci., 11,
Arabidopsis, Plant Physiol., 135(3), 1565-1573. 163-170.

Imamura, T., lida, Y., Obi, K., Nagatani, |., Nakagawa, K.shido, M., Masuo, Y., Kunimoto, M., Oka, S., Morita, M., 2004.
Patroescu-Klotz, I., Hatakeyama, S., 2004. Rate coefficients Bisphenol A causes hyperactivity in the rat concomitantly with
for the gas-phase reactions of OH radicals with methylbutenols impairment of tyrosine hydroxylase immunoreactivity, J.
at 298k, Int. J. Chem. Kinet., 36, 379-385. Neurosci. Res., 76, 423-433.

Imamura, T., Zhang, W., Horiuchi, H., Hirata, H., Kudo, T., ObiJshido, M., Masuo, Y., Oka, S., Niki, E., Morita, M., 2004. P-
K., 2004. Laser-induced fluorescence of cyclohexadienyl Nitrotoluene causes hyperactivity in the rat, Neurosci. Lett.,
(C6H7) radical in the gas phase, J. Chem. Phys., 121(14), 6861- 366(1), 1-5.

6867. Ishido, M., Masuo, Y., Oka, S., Niki, E., Morita, M., 2004.

Inaba, K., Koshikawa, M. K., Doi, T., Yamamoto, T., 2004. Intracisternal administration of p-n-Octyphenol into neonatal
Extraction condition and efficiency of some hazardous organic rats causes hyperactivity with the terminal deoxynucleotidyl
chemicals from aqueous solutions using a thermoresponsive transferase-mediated dUTP nick end-labelling (TUNEL)-
polymer system, J. Environ. Chem., 14(3), 625-632. positive cells in the mesencephalon where immunoreactivity

Inanc, B., Idris, A., Terazono, A., Sakai, S., 2005. Development of for tyrosine hydroxylase is reduced by the chemical, J. Health
a database of landfills and dump sites in Asian countries, J. Sci., 50(4), 407-412.

Mater. Cycles Waste Manage., 6(2), 97-103. Ishido, M., Masuo, Y., Sayato-Suzuki, J., Oka, S., Niki, E., Morita,

Inoue, K., Takano, H., Yanagisawa, R., Ichinose, T., Sadakane, K., M., 2004. Dicyclohexylphthalate causes hyperactivity in the
Yoshino, S., Yamaki, K., Uchiyama, K., Yoshikawa, T., 2004. rat concomitantly with impairment of tyrosine hydroxylase
Components of diesel exhaust particles differently affect lung immunoreactivity, J. Neurochem., 91, 69-76.
expression of cyclooxygenase-2 related to bacterial endotoxighido, M., Masuo, Y., 2004. Transcriptome of pituitary adenylate
J. Appl. Toxicol., 24, 415-418. cyclase-activating polypeptide (PACAP)-differentiated PC12

Inoue, K., Takano, H., Yanagisawa, R., Morita, M., Ichinose, T., cells, Regul. Peptides, 123, 15-21.

Sadakane, K., Yoshino, S., Yamaki, K., Kumagai, Y.Jto, T., Tsukumo, S., Suzuki, N., Motohashi, H., Yamamoto, M.,
Uchiyama, K., Yoshikawa, T., 2003. Effect of 15-deoxy-delta  Fujii-Kuriyama, Y., Mimura, J., Lin, T.-M., Peterson, R. E.,

(12,14)-prostaglandin J2 on acute lung injury induced by Tohyama, C., Nohara, K., 2004. A constitutively active
lipopolysaccharide in mice, Eur. J. Pharm., 481, 261-269. arylhydrocarbon receptor induces growth inhibition of Jurkat

Inoue, K., Takano, H., Yanagisawa, R., Sakurai, M., Shimada, A., T cells through changes in the expression of genes related to
Morita, T., Sato, M., Yoshino, S., Yoshikawa, T., Tohyama, C., apoptosis and cell cycle arrest, J. Biol. Chem., 279(24), 25204-
2004. Protective role of interleukin-6 in coagulatory and 25210.
hemostatic disturbance induced by lipopolysaccharide in mickyasaki, S., Tsushima, Y., Shirooka, R., Katsumata, M., Yoneyama,
Thromb. Haemost., 91(6), 1194-1201. K., Matsui, I., Shimizu, A., Sugimoto, N., Kamei, A., Kuroiwa,

Inoue, K., Takano, H., Yanagisawa, R., Sakurai, M., Yoshikawa, H., et al., 2004. Subvisual cirrus cloud observations using a
T., 2004. Anti-inflammatory effect of pentoxifylline, Chest, ~ 1064-nm lidar, a 95 GHz cloud radar, and radiosondes in the
126, 321. warm pool region, Geophys. Res. Lett., 31(9), L09103.

Inoue, K., Takano, H., Yanagisawa, R., Sakurai, M., Yoshikawéguta, T., Nakaji, T., 2003. Effects of high nitrogen load and ozone
T., 2004. Statin, inflammation, and sepsis, Chest, 125(6), 2365. on forest tree species, Eurasian J. Forest Res., 6(2), 155-170.

Inoue, K., Takano, H., Yanagisawa, R., Sakurai, M., Yoshikawdaffe, D., Bertschi, I., Jaeg|, L., Novelli, P., Reid, J. S., Tanimoto,
T., 2004. Surgical stress in ARDS open-lung biopsy, Chest, H., Vingarzan, R., Westphal, D. L., 2004. Long-range transport
126(4), 1383. of Siberian biomass burning emissions and impact on surface

Inoue, K., Takano, H., Shimada, A., Morita, T., Yanagisawa, T., 0zone in western North America, Geophys. Res. Lett., 31,
Sakurai, M., Sato, M., Yoshino, S., Yoshikawa, T., 2005. L16106.

Cytoprotection by interleukin-6 against liver injury inducedJang, M.-H., Ha, K., Lucas, M. C., Joo, G-J., Takamura, N., 2004.
by lipopolysaccharide, Int. J. Mol. Med., 15, 221-224. Changes in microcystin production by Microcystis aeruginosa

Inoue, K., Takano, H., Yanagisawa, R., Morita, M., Ichinose, T., exposed to phytoplanktivorous and omnivorous fish, Aquatic
Yoshikawa, T., 2004. Effects of 15-Deoxy-Delta-12,14-  Toxicol., 68, 51-59.
prostaglandin J2 on the Cyclooxygenase-2 expression in thenkins, R. O., Ritchie, A. W., Edmonds, J. S., Goessler, W.,
murine lung in the presence of lipopolysaccharide, Arzneim. Molenat, N., Kuehnelt, D., Harrington, C. F., Sutton, P. G.,
Forsch. Drug Res., 54(11), 711-714. 2004. Bacterial degradation of arsenobetaine via

Inoue, K., Takano, H., Yanagisawa, R., Sakurai, M., Ichinose, T., dimethylarsinoylacetate, Arch. Microbiol., 180(2), 142-150.
Sadakane, K., Hiyoshi, K., Sato, M., Shimada, A., Inoue, MJia, G., Sone, H., Nishimura, N., Satoh, M., Tohyama, C., 2004.
Yoshikawa, T., 2005. Role of metallothionein in antigen-related Metallothionein (I/Il) suppresses genotoxicity caused by
airway inflammtion, Exp. Biol. Med., 230, 75-81. dimethylarsinic acid, Int. J. Oncol., 25, 325-333.

110



Journals (Original Papers and Reviews) List of Publications in English

Kainuma, M., Matsuoka, Y., Morita, T., Masui, T., Takahashi, K.Kitamoto, N., Honjo, M., Ueno, S., Takenaka, A., Tsumura, Y.,
2004. Analysis of global warming stabilization scenarios: the  Washitani, I., Ohsawa, R., 2005. Spatial genetic structure
Asian-Pacific Integrated Model, Energ. Econ., (26), 709-719. among and within populations of Primula sieboldii growing

Kamata, R., Takahashi, S., Morita, M., 2004. Gene expression of beside separate streams, Mol. Ecol., 14, 149-157.
sex-determining factors and steroidogenic enzymes in th&@tamura, K., Mochizuki, A., Choi, J.-W., Takazawa, Y.,
chicken embryo: influence of xenoestrogens, Gen. Comp. Hashimoto, S., Ito, H., Fujimine, Y., Morita, M., 2004.
Endocrinol., 138(2), 148-156. Optimization of a method for determining dioxin in whole

Kamata, R., Takahashi, S., Morita, M., 2004. Gene expression of blood samples based on solvent extraction and simplified
sex-determining factors and stero idogenic enzymes in the cleanup, Analyst, 129(4), 315-322.
chicken embryo: influence of xenoestrogens, Gen. Comgitamura, K., Takazawa, Y., Hashimoto, S., Choi, J. W,, Ito, H.,
Endocrinol., 138, 148-156. Morita, M., 2004. Effective extraction method for dioxin

Kameyama, S., Fukushima, M., Shimazaki, H., Takada, M., analysis from lipid-rich biological matrices using a combination
Kaneko, M., 2004. The watershed fragmentation by dams and of pressurized liquid extraction and dimethyl sulfoxide/
its impacts on freshwater fishes, ESRI Map Book (Sappington acetonitrile/hexane partitioning, Anal. Chim. Acta, 512, 27-
N. ed, ESRI Press, 120p.), 89. 37.

Kameyama, Y., 2004. Evaluation and future of the Kyoto Protocdkitamura, K., Takazawa, Y., Takei, Y., Zhou, X., Hashimoto, S.,
Japan’s perspective, Int. Rev. Environ. Strategies, 5(1), 71-82. Choi, J. W., Ito, H., Morita, M., 2005. Development of a method

Kameyama, Y., 2005. The future climate regime: a regional for dioxin analysis of small serum samples with reduced risk
comparison of proposals, Int. Environ. Agrements, 4(4), 307- of volatilization, Anal. Chem., 77(6), 1727-1733.

326. Kitamura, K., Osako, M., 2004. Studies on interaction between
Kameyama, Y., 2005. Beyond 2012 debate in Japan, Kyoto Protocol dissoolved humic matter and heavy metals present in MSW
Beyond 2012, 9-10. incineration residue, Mod. Landfill Technol. Manage., 283-

Kamon, M., Endo, K., Kawabata, J., Inui, T., Katsumi, K., 2004. 289.

Two-dimensional DNAPL migration affected by groundwateklotz, B., Barnes, I., Imamura, T., 2004. Product study of the gas-
flow in unconfined aquifer, J. Hazardous Mater., 110, 1-12. phase reactions of£H and NQ radicals with methyl vinyl

Kanke, H., Uchida, M., Okuda, T., Yoneda, M., Takada, H., Shibata, ether, Phys. Chem. Chem. Phys., 2004(6), 1725-1734.

Y., Morita, M., 2004. Compound-specific radiocarbon analysikoda, T., Umezu, T., Kamata, R., Morohoshi, K., Ohta, T., Morita,

of polycyclic aromatic hydrocarbons (PAHs) in sediments from M., 2005. Uterotrophic effects of benzophenone derivatives
an urban reservoir, Nucl. Instr. Methods Phys. Res. B, 223/ and a p-hydroxybenzoate used in ultraviolet screens, Environ.
224, 545-554, Res., 98, 40-45.

Kato, T., Tang, Y., Gu, S., Cui, X., Hirota, M., Du, M., Li, Y., Koike, E., Hirano, S., Furuyama, A., Kobayashi, T., 2004. cDNA
Zhao, X., Oikawa, T., 2004. Carbon dioxide exchange between microarray analysis of rat alveolar epithelial cells following
the atmosphere and an alpine meadow ecosystem on the exposure to organic extract of diesel exhaust particles, Toxicol.
Qinghai-Tibetan Plateau, China, Agric. Forest Meteorol., 124, Appl. Pharmacol., 201(2), 178-185.

121-134. Kubo, T., Hosoya, K., Watabe, Y., Tanaka, N., Takagi, H., Sano,

Kato, T., Tang, Y., Gu, S., Hirota, M., Cui, X., Du, M., Li, Y., T, Kaya, K., 2004. Interval immobilization technique for
Zhao, X., Oikawa, T., 2004. Seasonal patterns of gross primary recognition toward a highly hydrophilic cyanobacterium toxin,
production and ecosystem respiration in an alpine meadow J. Chromatogr. B, 806, 229-235.
ecosystem on the Qinghai-Tibetan Plateau, J. Geophys. Reé&ubo, T., Hosoya, K., Watanabe, Y., Ikegami, T., Tanaka, N., Sano,
109(D12), D12109. T., Kaya, K., 2004. Polymer-based adsorption medium prepared

Khosrawi, F., Mueller, R., Irie, H., Engel, A., Toon, G. C., Sen, B., using a fragment imprint technique for homologues of
Aoki, S., Nakazawa, T., Traub, W. A., Sugita, T., etal., 2004. chlorinated bisphenol A produced in the environment, J.
Validation of CFC-12 measurements from the Improved Limb  Chromatogr. A, 1029, 37-41.

Atmospheric Spectrometer (ILAS) with version 6.0 retrievakudoh, Y., Kondo, Y., Matsuhashi, K., Kobayashi, S., Moriguchi,
algorithm, J. Geophys. Res., 109(D6), D06311. Y., 2004. Current ststus of actual fuel-consumptions of petrol-

Khosrawi, F., Mueller, R., Proffitt, M. H., Nakajima, H., 2004.  fuelled passenger vehicles in Japan, Appl. Energ., 79,2 91-
Monthly averaged ozone and nitrous oxide from the Improved 308.

Limb Atmospheric Spectrometer (ILAS) in the Northern and&Kuramochi, H., Maeda, K., Kawamoto, K., 2004. Measurements
Southern Hemisphere polar regions, J. Geophys. Res., of water solubilities and 1-octanol/water partition coefficients
109(D10), D10301. and estimations of Henry’s Law constants for brominated

Kim, Y.-J., Osako, M., 2004. Effect of adsorption capacity of benzenes, J. Chem. Eng. Data, 49(3), 720-724.
dissolved humic matter on leachability of dioxins from rawkuramochi, H., Maeda, K., Kawamoto, K., 2004. Water solubility
and treated fly ashes of municipal solid waste incinerators, and partitioning behavior of brominated phenols, Environ.
Arch. Environ. Contam. Toxicol., 46(1), 8-16. Toxicol. Chem., 23(6), 1386-1393.

Kim, Y.-J., Osako, M., 2004. Investigation on the humification oKuramochi, H., Wu, W., Kawamoto, K., 2005. Prediction of the
municipal solid waste incineration residue and its effect on behaviors of HS and HCI during gasification of selected
the leaching behavior of dioxins, Waste Manage., 24, 815-823. residual biomass fuels by equilibrium calculation, Fuel, 84,

Kinoshita, K., Shida, Y., Sakuma, C., Ishizaki, M., Kiso, K., 377-387.

Shikino, O., Ito, H., Morita, M., Ochi, T., Kaise, T., 2005.Kwangsoon, C., Imai, A., Matsushige, K., Nagai, T., Kim, Y.-H.,
Determinaiton of diphenylarsinic acid and pehenylarsonic acid, Kim, B., 2003. Photoalteration in biodegradability and
the degradation products of organoarsenic chemical warfare chemical compositions of algae-derived dissolved organic
agents, in well water by HPLC-ICP-MS, Appl. Ogranometal. = matter, Korean J. Limnol., 36(3), 235-241.

Chem., (19), 287-293.

111



List of Publications in English Journals (Original Papers and Reviews)

Lenanton, R. C. J., Valesini, F., Bastow, T. P., Nowara, G. B.,. . B
Edmonds, J. S., Connard, M. N., 2003. The use of stable isot(MéZOl_Je' T., Onoe, Y., Moritake, H., Okamura, J., Sqlfejlma, S.,
ratios in whitebait otolith carbonate to identify the source of Nitta, H.Alexandrov, G., Yamagata, Y., 2004. Verification of

prey for Western Australian penguins, J. Exp. Mar. Biol. Ecol. carbon sink assessment: can we exclude natural sinks?, Clim.
291, 17-27. ’ ' Change, 67(2/3), 437-447.

Lin, Y., Kong, H. N., He, Y. L., Kuai, L. P., Inamori, Y. 2004.Amanuma, K., Nakamura, T., Aoki, Y., 2004. MNNG-induced
Simultaneous nitrification and denitrification in a membrane Mutations in the adult gill and hepatopancreas and in embryos

bioreactor and isolation of heterotrophic nitrifying bacteria, of rpsL. transgenic geprafish, MUt?‘t' Res., 555’ 151-161.

Jpn. J. Water Treat. Biol., 40(3), 105-114. An, P., Inanaga, S., Shimizu, H., EI-Sidding, K., Li, X., Zheng, Y.,
Liu. Y. Imai H.. Sadamatsu 'M. Ts;mashima K Kato N. 2004, Hibino, T., Morita, S., 2004. Ameliorating effect of calcium

Cytokines participate in neuronal death induced by trimethyitin ©n Primary root elongation of soybean under sodium stress,

in the rat hippocampus via type Il glucocorticoid receptors., Bi0logia, 59/Suppl. (13), 129-135. _ _

Neurosci. Res.. 50. 209-217. Aoki, Y., Kitamura, S., 2004. Landscape experiences of mountain
Maruyama, W., Yoshida, K., Aoki, Y., 2004. Dioxin health risk to visitors in the South Japan Alps, Soc. Roles Forests Urban

infants using simulated tissue concentrations, Environ. Toxicol. F0Pul-, 81-93. o
Pharmacol., 18, 21-37. Aoki, Y., Konta, F., Nozue, T., 2004. Diversity in references to

Masuo, Y., Ishido, M., Morita, M., Oka, S., Niki, E., 2004. Motor Japanese plants compiled in the Kadokawa Haiku Saijiki

hyperactivity and gene expression in dopamine-depleted rats glossary of seasonal haiku terminolory, J. Environ. Inf. Sci.,

with neonatal 6-hydroxydopamine lesions, J. Neurochem., 91, _32(5)’_155'160' ) )

9-19. Aoki, Y., Liu, S. H., Chen, M. S., Sakakibara, E., 2004. Comparison
Masuo, Y., Ishido, M., Morita, M., Oka, S.. 2004. Effects of neonatal ©' “Eight Scenery” between Taiwan and Japan, 41st IFLA

treatment with 6-hydroxydopamine and endocrine disruptors World Congr. Proc., 617-624. o
ﬁrulmozhlraja, S., Morita, M., 2004. Structure-activity

on motor activity and gene expressiion in the rats, Neural Plast., h - - . -
relationships for the toxicity of polychlorinated dibenzofurans:

11(1), 59-76. . . .
MasuE) )Y. Morita. M.. Oka. S.. Ishido. M.. 2004. Motor approach through density functional theory-based descriptors,
L ot N Lo Chem. Res. Toxicol., 17(3), 348-356.

hyperactivity caused by the deficit in dopaminergic neurons

and effects of endocrine disruptors, Regul. Peptides, 123, 2Z8ulmozhiraja, S., Morita, M., 2004. Electron affinities and
234, reductive dechlorination of toxic polychlorinated

Matsumoto, K., Uchida, M., Kawamura, K., Shibata, Y., Morita, dibenzofurans: a density functional theory study, J. Phys. Chem.

M., 2004. Radiocarbon variability of fatty acids in semi-urban A, 103(1_6)' 3499'_35_08'_ . . .
aerosol samples, Nucl. Instr. Methods Phys. Res. B, 223/224ulmozhiraja, S., Shiraishi, ., Okumura, T, lida, M., Takigami,
842-847. H., Edmonds, J. S., Morita, M., 2005. Structural requirements

Matsunaga, A., Yasuhara, A., 2005. Dechlorination of PCBs by [0' the interaction of 91 hydroxylated polychlorinated
electrochemical reduction with aromatic radical anion as 2IPhenyls with estrogen and thyroid hormone receptors,
mediator, Chemosphere, 58, 897-904. Toxicol. Sci., 84(1), 49-62. )

Matsushita, B., Xu, M., Chen, J., Kameyama, S., Tamura, M., 20d25@}, N-. Matsuyama, T., Tamaoki, M., Nakajima, N., Kubo, A.,
Estimation of regional net primary productivity (NPP) usinga A0N"0. M., Kato, T., Tabata, S., Shirano, Y., Shibata, D., etal.,
process-based ecosystem model: How important is the accuracy2004'_ Com_pensatlo_n for' lack of a cyto_sol_lc ascorb_ate
of climate data?, Ecol. Modelling, 178, 371-388. per_om_das_e in an Arabidopsis mutant by activation of multiple

Medan, M. S., Wang, H., Watanabe, G., Suzuki, A. K., Taya, K., antioxidative systems, Plant Sci., 166, 1547-1554.

2004. Immunization against endogenous inhibin increasé$ar: M., Takatsuki, H., Yamazaki, M., Azuma, T., Takigami, H.,
normal Oocyte/Embryo production in adult mice Sakai, S., 2004. Waste wood recycling as animal bedding and

Endocrinology, 24(2), 115-119. development of bio-monitoring tool using the CALUX assay,

Mera, N., Aoyagi, H., Nakasono, S., lwasaki, K., Saiki, H., Tanaka, Environ. Int,, 30, 639-649. .
H., 2004. Analysis of gene expression in yeast protoplasts usifig9: N-N-, Yoshinaga, J., Tanaka, A., 2004. Lead in playground
DNA microarrays and their application for efficient productoin  S°il* €xposure estimation of children via ingestion and

of invertase and alpha-glucosidase, J. Biosci. Bioeng., 97(3), contamination source, J. Environ. Chem., 14(3), 545-553.
169-183. yvazian, S. G., Bastow, T. P., Edmonds, J. S., How, J., Nowara,

Mispagel, C., Allinson, M., Allinson, G., Iseki, N., Grant, C., G. B., 2004. Stock structure of Australian herring (Arripis

Morita, M., 2004. DDT and metabolites residues in the southern georgiana) in southwestern Australia, Fish. Res., 67(1), 39-
bent-wing bat (Miniopterus schreibersii bassanii) of south- . ) ) .
eastern Australia, Chemosphere, 55, 997-1003. Badawi, G. H., Kawano, N., Yamauchi, Y., Shlqua, E., Sasaki,

Mitsuguchi, T., Kitagawa, H., Matsumoto, E., Shibata, Y., Yoneda, R Kubo,A., Tanaka, K., 2004. Over-expression of ascorbate
M., Kobayashi, T., Uchida, T., Ahagon, N., 2004. High- peroxidase in tobacco chlqroplast_s enhances the tolerance to
resolution’“C analyses of annually-banded coral skeletong Salt stress and water deficit, Physiol. Plant., 121, 231-238.
from Ishigaki Island, Japan: implications for oceanographfa”" B., Mertog!u, B, Inancf B., Yenigun, O 2_005' Community
Nucl. Instr. Methods Phys. Res. B, 223/224, 455-459. chf_inges d_urlng start-up in methanoge_nlc bioreactors exposed

Miyoshi, K., Nishio, T., Yasuhara, A., Morita, M., Shibamoto, T., to increasing levels of ammonia, Environ. Technol., 26, 85-
2004. Detoxification of hexachlorobenzene by dechlorination 91.

with potassium-sodium alloy, Chemosphere, 55, 1439-1446-2lli. B., Mertogl_u, B., Inanc, B"_2095' Landfill Ieachgte
management in Istanbul: applications and alternatives,

Chemosphere, 59(6), 819-829.

112



Journals (Original Papers and Reviews) List of Publications in English

Calli, B., Mertoglu, B., Inanc, B., Yenigun, O., 2005. Effects ofeng, Y. W., Ohta, N., Shimizu, H., 2005. Decline of Betula ermanii
high free ammonia concentrations on the performances of Wwith special reference to ozone concentration at Mt. Mae-
anaerobic bioreactors, Process Biochem., 40(3/4), 1285-1292. shirane, Oku-Nikko, Japan, Am. J. Appl. Sci., 2(3), 701-706.

Cao, G., Tang, Y., Mo, W., Wang, Y., Li, Y., Zhao, X., 2004. Grazindrujimaki, H., Kurokawa, Y., 2004. Diesel exhaust-associated gas
intensity alters soil respiration in an alpine meadow on the components enhance chemokine production by cervical lymph-
Tibetan Plateau, Soil Biol. Biochem., 36, 237-243. node cells from mice immunized with sugi basic proteins, Inhal.

Chatterjee, A., Shibata, Y., Tao, H., Tanaka, A., Morita, M., 2004. Toxicol., 16, 61-65.

High-performance liquid chromatography-ultrasonic nebulizeérujimaki, H., Kurokawa, Y., Kakeyama, M., Kunugita, N., Fueta,
high-power nitrogen microwave-induced plasma mass Y., Fukuda, T., Hori, H., Arashidani, K., 2004. Inhalation of
spectrometry, real-time on-line coupling for selenium low-level formaldehyde enhances nerve growth factor
speciation study, J. Chromatogr. A, 1042, 99-106. production in the hippocampus of mice,

Cho, A. K., Stefano, E. D., You, Y., Rodriguez, C. E., Schmitz, D. Neuroimmunomodulation, 11, 373-375.

A., Kumagai, Y., Miguel, A. H., Eiguren-Fernandez, A.,Fujimaki, H., Kurokawa, Y., Kunugita, N., Kikuchi, M., Sato, F.,
Kobayashi, T., Avol, E., et al., 2004. Determination of four ~Arashidani, K., 2004. Differential immunogenic and
quinones in diesel exhaust particles, SRM 1649a, and neurogenic inflammatory responses in an allergic mouse model
atmospheric PM2.5, Aerosol Sci. Technol., 38(S1), 68-81. exposed to low levels of formaldehyde, Toxicology, 197, 1-

Cui, X., Kobayashi, Y., Hayakawa, T., Hirano, S., 2004. Arsenic  13.
speciation in bile and urine following oral and intravenou&ujimaki, H., Yamamoto, S., Kurokawa, Y., 2005. Effect of diesel
exposure to inorganic arsenic in rat, Toxicol. Sci., 82(2), 478- exhaust on immune responses in C57BL/6 mice intranasally
487. immunized with pollen antigen, J. UOEH, 27(1), 11-24.

Cui, X., Shirai, Y., Wakai, T., Yokoyama, N., Hirano, S. ,Fukushima, T., Matsushige, K., Takamura, N., Fukushima, M.,
Hatakeyama, K., 2004. Aberrant expressions of pRb and 2004. Metabolic quotient measured by free-water method in
p16INK4a, alone and in combination, indicates poor outcome six enclosures with different silver carp densities,
after resection in patients with colorectal carcinoma, Human Hydrobiology, 511, 201-213.

Pathol., 35(10), 1189-1195. Furuta, C., Suzuki, A. K., Taneda, S., Kamata, K., Hayashi, H.,

Cui, X., Tang, Y., Gu, S., Nishimura, S., Shi, S., Zhao, X., 2003. Mori, Y., Li, C., Watanabe, G., Taya, K., 2004. Estrogenic
Photosynthetic depression in relation to plant architecture in activities of nitrophenols in diesel exhaust particles, Biol.
two alpine herbaceous species, Environ. Exp. Bot., 50, 125- Reprod., 70, 1527-1533.

135. Furuyama, A., Mochitate, K., 2004. Hepatocyte growth factor
Cui, X., Tang, Y., Gu, S., Shi, S., Nishimura, S., Zhao, X., 2004. inhibits the formation of the basement membrane of alveolar
Leaf orientation, incident sunlight, and photosyntesis in the epithelial cellsin vitro, Am. J. Physiol. Lung Cell. Mol.

alpine species suassurea superba and gentiana straminea orPhysiol., 286, L939-L.946.
the Qinghai-Tibet Plateau, Arct. Antaractic Alp. Res., 36(2)30to, S., Asada, S., Fushiwaki, Y., Mori, Y., Tanaka, N., Umeda,
219-228. M., Nakajima, D., Takeda, K., 2004. Tumor-promoting activity

Dang, P. X., Mitsuguchi, T., Kitagawa, H., Shibata, Y., Kobayashi, and mutagenicity of 5 termiticide compounds, J. UOEH, 26(4),
T., 2004. Marine reservoir correction in the south of Vietnam  423-430.
estimated from an annually-banded coral, Radiocarbon, 46(8¢to, S., Ezoe, Y., Endo, O., Machii, K., Fukai, F., 2004. Inhibition
657-660. of intercellular communication in BALB/3T3 fibroblasts by

Demarini, D. M., Brooks, L. R., Warren, S. H., Kobayashi, T., cigarette smoke condensates, J. Environ. Chem., 14(2), 307-
Glimour, M. 1., Singh, P., 2004. Bioassay-directed fractionation 315.
and salmonella mutagenicity of automobile and forklift dieseBu, S., Tang, Y., Du, M., Kato, T., Li, Y., Cui, X., Zhao, X., 2003.
exhaust particles, Environ. Health Parspect., 112(8), 814-819. Short-term variation of C&Xlux in relation to environmental

Ebie, Y., Noda, N., Tsuneda, S., Hirata, A., Inamori, Y., 2004. controls in an alpine meadow on the Qinghai-Tibetan Plateau,
Comparative analysis of genetic diversity and expression of J. Geophys. Res., 108(D21), ACLA4.
amoA in wastewater treatment processes, Appl. MicrobioHaerida, ., Yamaguchi, T., Windadri, F. I., Shimizu, H., Simbolon,
Biotechnol., 64, 740-744. H., 2004. Frullania neosheana, a new record to the hepatic

Edmonds, J. S., Nomachi, M., Terasaki, M., Morita, M., Skelton, flora of Borneo,Hikobia,14,185-186.

B. W., White, A. H., 2004. The reaction of bisphenol A 3,4Hasaegawa, S., Hirabayashi, M., Kobayashi, S., Moriguchi, Y.,
quinone with DNA, Biochem. Biophys. Res. Commun., 319, Kondo, Y., Tanabe, K., Wakamatsu, S., 2004. Size distribution
556-561. and characterization of ultrafine particles in roadside

Endo, M., Yamamoto, N., Yoshinaga, J., Yanagisawa, Y., Endo, atmosphere, J. Environ. Sci. Health, A, 39(10), 2671-2690.
0., Goto, S., Yoneda, M., Shibata, Y., Morita, M., 2004. 14¢&lashimoto, S., Watanabe, K., Nose, K., Morita, M., 2004.
measurement for size-fractionated airborne particulate matters, Remediation of soil contaminated with dioxins by subcritical
Atmos. Environ., 38, 6263-6267. water extraction, Chemosphere, 54, 89-96.

Ezoe, Y., Goto, S., Tanabe, K., Endo, O., Koyano, M., Watanabgashimoto, S., Kawado, M., Murakami, Y., Ichikawa, S., Kimura,
I., Matsushita, H., 2004. Polycyclic aromatic hydrocarbon H., Nakamura, Y., Kihara, M., Fukutomi, K., 2004. The
concentrations of airborne particles in urban air over the past numbers of people with HIV/AIDS reported and not reported
twenty Years, Polycyclic Aromat. Compd., 24(4/5), 635-646. to the surveillance in Japan, J. Epidemiol., 14(6), 182-186.

Ezoe, Y., Ohkubo, T., Ohmori, K., Fushiwaki, Y., Mori, Y., UmedaHayakawa, K., Takatsuki, H., Watanabe, I., Sakai, S., 2004.
M., Goto, S., 2004. Promoter and mutagenic activity of Polybromianted diphenyl ehters (PBDEs), polybrominated
particulate matter collected from urban air, J. Health Sci., 50(2), dibenzo-p-dioxins/dibenzofurans (PBDD/Fs) and monobromo-
181-184.

113



List of Publications in English Journals (Original Papers and Reviews)

polychlorinated dibenz@-dioxins/dibenzofurans Ichinose, T., Takano, H, Sadakane, K., Yanagisawa, R., Yoshikawa,
(MoBPXDD/Fs) in the atmosphere and bulk deposition in  T., Sagai, M., Shibamoto, T., 2004. Mouse strain differences
Kyoto, Japan, Chemoshpere, 57, 343-356. in eosinophilic airway inflammation caused by intratracheal

Hayashi, H. Kunugita, N., Arashidani, K., Fujimaki, H., Ichikawa, instillation of mite allergen and diesel exhaust particles, J. Appl.
M., 2004. Long-term exposure to low levels of formaldehyde Toxicol., 24(1), 69-76.
increases the number of tyrosine hydroxylase-immunopositivdris, A., Inanc, B., Hassan, M. N., 2004. Overview of waste
periglomerular cells in mouse main olfactory bulb, Brain Res., disposal and landfills/dumps in Asian countries, J. Mater.
1007, 192-197. Cycles Waste Manage., 6(2), 104-110.

Herath, C. B., Jin, W., Watanabe, G., Arai, K., Suzuki, A. K., Taydizuka, A., Fujii, M., Yamasaki, A., Yanagisawa, Y., 2004.
K., 2004. Adverse effects of environmental toxicants Development of a new G@equestration process utilization
octylphenol and bisphenol A, on male reproductive functions the carbonation of waste cement, Ind. Eng. Chem. Res., 43(24),
in pubertal rats, Endocrine, 25(2), 163-172. 7880-7887.

Hibiki, A., Higashi, M., Matsuda, A., 2004. Determinants ofimai, A., Matsuyama, T., Hanzawa, Y., Akiyama, T., Tamaoki, M.,
adoption of ISO14001 by a Japanese publicly-held Saji, H., Shirano, Y., Kato, T., Hayashi, H., Shibata, D., et al.,
manufacturer and the market valuation of a certified firm, 2004. Spermidine synthase genes are essential for survival of
EAERE 2004 (CD-ROM), 1-20. Arabidopsis, Plant Physiol., 135(3), 1565-1573.

Hirabayashi, M., Matsuo, M., Tanabe, K., Kobayashi, S., Nomurémamura, T., lida, Y., Obi, K., Nagatani, I., Nakagawa, K.,
M., 2004. Characterization of nickel in airborne particulate Patroescu-Klotz, |., Hatakeyama, S., 2004. Rate coefficients
matter by XANES technique, Photon Fact. Act. Rep. 2003, for the gas-phase reactions of OH radicals with methylbutenols
21B, 29. at 298k, Int. J. Chem. Kinet., 36, 379-385.

Hirai, N., Tatarazako, N., Koshio, M., Kawabe, K., Shiraishi, Flmamura, T., Zhang, W., Horiuchi, H., Hirata, H., Kudo, T., Obi,
Hayakawa, Y., Morita, M., 2004. Seasonal changes in sex ratio, K., 2004. Laser-induced fluorescence of cyclohexadienyl
maturation, and size composition of fresh water snail, sinotaia (C6H7) radical in the gas phase, J. Chem. Phys., 121(14), 6861-
quadrata histrica, in Lake Kasumigaura, Environ. Sci., 11(5), 6867.

243-257. Inaba, K., Koshikawa, M. K., Doi, T., Yamamoto, T., 2004.

Hirai, Y., Sakai, S., Watanabe, N., Takatsuki, H., 2004. Congener- Extraction condition and efficiency of some hazardous organic
specific intake fractions for PCDDs/DFs and Co-PCBs: chemicals from aqueous solutions using a thermoresponsive
modeling and validation, Chemosphere, 54(10), 1383-1400. polymer system, J. Environ. Chem., 14(3), 625-632.

Hirano, S., Kobayashi, Y., Cui, X., Kanno, S., Hayakawa, TInanc, B., Idris, A., Terazono, A., Sakai, S., 2005. Development of
Shraim, A., 2004. The accumulation and toxicity of methylated a database of landfills and dump sites in Asian countries, J.
arsenicals in endothelial cells: important roles of thiol Mater. Cycles Waste Manage., 6(2), 97-103.
compounds, Toxicol. Appl. Pharmacol., 198, 458-467. Inoue, K., Takano, H., Yanagisawa, R., Ichinose, T., Sadakane, K.,

Hirano, S., Kobayashi, Y., Hayakawa, T., Cui, X., Yamamoto, M., Yoshino, S., Yamaki, K., Uchiyama, K., Yoshikawa, T., 2004.
Kanno, S., Shraim, A., 2005. Accumulation and toxicity of ~ Components of diesel exhaust particles differently affect lung
monophenyl arsenicals in rat endothelial cells, Arch. Toxicol., expression of cyclooxygenase-2 related to bacterial endotoxin,
79, 54-61. J. Appl. Toxicol., 24, 415-418.

Hirano, Y., Yasuoka, Y., Ichinose, T. (Toshiaki), 2004. Urbarnnoue, K., Takano, H., Yanagisawa, R., Morita, M., Ichinose, T.,
climate simulation by incorporating satellite-derived vegetation Sadakane, K., Yoshino, S., Yamaki, K., Kumagai, Y.,
cover distribution into a mesoscale meteorological model, Uchiyama, K., Yoshikawa, T., 2003. Effect of 15-deoxy-delta
Theor. Appl. Climatol., 79, 175-184. (12,14)-prostaglandin J2 on acute lung injury induced by

Hirota, M., Tang, Y., Hu, Q., Hirata, S., Kato, T., Mo, W., Cao, G., lipopolysaccharide in mice, Eur. J. Pharm., 481, 261-269.
Mariko, S., 2004. Methane emissions from different vegetatioimoue, K., Takano, H., Yanagisawa, R., Sakurai, M., Shimada, A.,
zones in a Qinghai-Tibetan Plateau wetland, Soil Biol. Morita, T., Sato, M., Yoshino, S., Yoshikawa, T., Tohyama, C.,
Biochem., 36, 737-748. 2004. Protective role of interleukin-6 in coagulatory and

Hong, Y. T., Hong, B., Lin, Q. H., Shibata, Y., Hirota, M., Zhu, Y.  hemostatic disturbance induced by lipopolysaccharide in mice,
X., Leng, X. T., Wang, Y., Wang, H., Yi, L., 2005. Inverse = Thromb. Haemost., 91(6), 1194-1201.
phase oscillations between the East Asian and Indian Ocelaoue, K., Takano, H., Yanagisawa, R., Sakurai, M., Yoshikawa,
summer monsoons during the last 12000 years and paleo-El T., 2004. Anti-inflammatory effect of pentoxifylline, Chest,
Nifio, Earth Planet Sci. Lett., 231, 337-346. 126, 321.

Hosoya, K., Watabe, Y., Kubo, T., Hoshino, N., Tanaka, N., Santmoue, K., Takano, H., Yanagisawa, R., Sakurai, M., Yoshikawa,
T., Kaya, K., 2004. Novel surface-modification techniques for  T., 2004. Statin, inflammation, and sepsis, Chest, 125(6), 2365.
polymer-based separation media -Stimulas-responsiveoue, K., Takano, H., Yanagisawa, R., Sakurai, M., Yoshikawa,
phenomena based on double polymeric selectors, J. T., 2004. Surgical stress in ARDS open-lung biopsy, Chest,
Chromatogr. A, 1030, 237-246. 126(4), 1383.

Ichinose, T., Sera, N., Takano, H., Abe, M., Sadakane, Kinoue, K., Takano, H., Shimada, A., Morita, T., Yanagisawa, T.,
Yanagisawa, R., Ochi, H., Fujioka, K., Leee, K-G., Shibamoto, Sakurai, M., Sato, M., Yoshino, S., Yoshikawa, T., 2005.
T., 2004. Liver carcinogenesis and formation of 8-hydroxy- Cytoprotection by interleukin-6 against liver injury induced
deoxyguanosine in C3H/HeN mice by oxidized dietary oils by lipopolysaccharide, Int. J. Mol. Med., 15, 221-224.
containing carcinogenic dicarbonyl compounds, Food Chermoue, K., Takano, H., Yanagisawa, R., Morita, M., Ichinose, T.,
Toxicol., 42, 1795-1803. Yoshikawa, T., 2004. Effects of 15-Deoxy-Delta-12,14-

prostaglandin J2 on the Cyclooxygenase-2 expression in the

114



Journals (Original Papers and Reviews) List of Publications in English

murine lung in the presence of lipopolysaccharide, Arzneindenkins, R. O., Ritchie, A. W., Edmonds, J. S., Goessler, W.,
Forsch. Drug Res., 54(11), 711-714. Molenat, N., Kuehnelt, D., Harrington, C. F., Sutton, P. G.,
Inoue, K., Takano, H., Yanagisawa, R., Sakurai, M., Ichinose, T., 2004. Bacterial degradation of arsenobetaine via
Sadakane, K., Hiyoshi, K., Sato, M., Shimada, A., Inoue, M., dimethylarsinoylacetate, Arch. Microbiol., 180(2), 142-150.
Yoshikawa, T., 2005. Role of metallothionein in antigen-relatedfa, G., Sone, H., Nishimura, N., Satoh, M., Tohyama, C., 2004.
airway inflammtion, Exp. Biol. Med., 230, 75-81. Metallothionein (I/Il) suppresses genotoxicity caused by
Irie, H., Pagan, K. L., Tabazadeh, A., Sugita, T., 2004. Investigation dimethylarsinic acid, Int. J. Oncol., 25, 325-333.
of polar stratospheric cloud solid particle formationKainuma, M., Matsuoka, Y., Morita, T., Masui, T., Takahashi, K.,
mechanisms using ILAS and AVHRR observations in the 2004. Analysis of global warming stabilization scenarios: the
Arctic, Geophys. Res. Lett., 31(15), 10. 129/2004GL020246. Asian-Pacific Integrated Model, Energ. Econ., (26), 709-719.
Ishido, M., 2004. Role of bcl-2 in cadmium cytotoxicity, Receniamata, R., Takahashi, S., Morita, M., 2004. Gene expression of
Res. Dev. LifeSci., 2, 57-67. sex-determining factors and steroidogenic enzymes in the
Ishido, M., 2004. Transient inhibition by melatonin of  chicken embryo: influence of xenoestrogens, Gen. Comp.
synergistically insulin-like growth factor-1 and bisphenol A-  Endocrinol., 138(2), 148-156.
induced proliferation of estrogen receptor alpha-positive humafmata, R., Takahashi, S., Morita, M., 2004. Gene expression of
breast cancer MCF-7 cells by melatonin., Environ. Sci., 11, Sex-determining factors and stero idogenic enzymes in the
163-170. chicken embryo: influence of xenoestrogens, Gen. Comp.
Ishido, M., Masuo, Y., Kunimoto, M., Oka, S., Morita, M., 2004.  Endocrinol., 138, 148-156.

Bisphenol A causes hyperactivity in the rat concomitantly witkameyama, S., Fukushima, M., Shimazaki, H., Takada, M.,
impairment of tyrosine hydroxylase immunoreactivity, J. Kaneko, M., 2004. The watershed fragmentation by dams and

Neurosci. Res., 76, 423-433. its impacts on freshwater fishes, ESRI Map Book (Sappington

Ishido, M., Masuo, Y., Oka, S., Niki, E., Morita, M., 2004. P-  N. ed, ESRI Press, 120p.), 89.

Nitrotoluene causes hyperactivity in the rat, Neurosci. Lettkameyama, Y., 2004. Evaluation and future of the Kyoto Protocol:
366(1), 1-5. Japan’s perspective, Int. Rev. Environ. Strategies, 5(1), 71-82.

Ishido, M., Masuo, Y., Oka, S., Niki, E., Morita, M., 2004.Kameyama, Y., 2005. The future climate regime: a regional
Intracisternal administration of p-n-Octyphenol into neonatal comparison of proposals, Int. Environ. Agrements, 4(4), 307-
rats causes hyperactivity with the terminal deoxynucleotidyl 326.
transferase-mediated dUTP nick end-labelling (TUNEL)Kameyama, Y., 2005. Beyond 2012 debate in Japan, Kyoto Protocol
positive cells in the mesencephalon where immunoreactivity Beyond 2012, 9-10.
for tyrosine hydroxylase is reduced by the chemical, J. Healigmon, M., Endo, K., Kawabata, J., Inui, T., Katsumi, K., 2004.
Sci., 50(4), 407-412. Two-dimensional DNAPL migration affected by groundwater

Ishido, M., Masuo, Y., Sayato-Suzuki, J., Oka, S., Niki, E., Morita, flow in unconfined aquifer, J. Hazardous Mater., 110, 1-12.
M., 2004. Dicyclohexylphthalate causes hyperactivity in th&anke, H., Uchida, M., Okuda, T., Yoneda, M., Takada, H., Shibata,
rat concomitantly with impairment of tyrosine hydroxylase Y-, Morita, M., 2004. Compound-specific radiocarbon analysis
immunoreactivity, J. Neurochem., 91, 69-76. of polycyclic aromatic hydrocarbons (PAHS) in sediments from

Ishido, M., Masuo, Y., 2004. Transcriptome of pituitary adenylate an urban reservoir, Nucl. Instr. Methods Phys. Res. B, 223/
cyclase-activating polypeptide (PACAP)-differentiated PC12 224, 545-554.
cells, Regul. Peptides, 123, 15-21. Kato, T., Tang, Y., Gu, S., Cui, X., Hirota, M., Du, M., Li, Y.,

Ito, T., Tsukumo, S., Suzuki, N., Motohashi, H., Yamamoto, M., Zhao, X., Oikawa, T., 2004. Carbon dioxide exchange between
Fujii-Kuriyama, Y., Mimura, J., Lin, T.-M., Peterson, R. E.,  the atmosphere and an alpine meadow ecosystem on the
Tohyama, C., Nohara, K., 2004. A constitutively active Qinghai-Tibetan Plateau, China, Agric. Forest Meteorol., 124,
arylhydrocarbon receptor induces growth inhibition of Jurkat 121-134.

T cells through changes in the expression of genes related$®to. T., Tang, Y., Gu, S., Hirota, M., Cui, X., Du, M., Li, Y.,
apoptosis and cell cycle arrest, J. Biol. Chem., 279(24), 25204- Zhao, X., Oikawa, T., 2004. Seasonal patterns of gross primary
25210. production and ecosystem respiration in an alpine meadow

Iwasaki, S., Tsushima, Y., Shirooka, R., Katsumata, M., Yoneyama, €cosystem on the Qinghai-Tibetan Plateau, J. Geophys. Res.,
K., Matsui, ., Shimizu, A., Sugimoto, N., Kamei, A., Kuroiwva, ~ 109(D12), D12109.

H., et al., 2004. Subvisual cirrus cloud observations usingkdosrawi, F., Mueller, R., Irie, H., Engel, A., Toon, G. C., Sen, B.,
1064-nm lidar, a 95 GHz cloud radar, and radiosondes in the Aoki, S., Nakazawa, T., Traub, W. A, Sugita, T., etal., 2004.
warm pool region, Geophys. Res. Lett., 31(9), L09103. Validation of CFC-12 measurements from the Improved Limb

Izuta, T., Nakaji, T., 2003. Effects of high nitrogen load and ozone Atmospheric Spectrometer (ILAS) with version 6.0 retrieval
on forest tree species, Eurasian J. Forest Res., 6(2), 155-170. algorithm, J. Geophys. Res., 109(D6), D06311.

Jaffe, D., Bertschi, I., Jaeg|, L., Novelli, P., Reid, J. S., Tanimotéhosrawi, F., Mueller, R., Proffitt, M. H., Nakajima, H., 2004.
H.’ \ﬁngarzan, R_’ Westphal, D. L., 2004. Long.range transport Monthly aVeraged ozone and nitrous oxide from the |mpr0Ved
of Siberian biomass burning emissions and impact on surface Limb Atmospheric Spectrometer (ILAS) in the Northern and
ozone in western North America, Geophys. Res. Lett., 31, Southern Hemisphere polar regions, J. Geophys. Res.,
L16106. 109(D10), D10301.

Jang, M.-H., Ha, K., Lucas, M. C., Joo, G-J., Takamura, N., 2004im, Y.-J., Osako, M., 2004. Effect of adsorption capacity of
Changes in microcystin production by Microcystis aeruginosa dissolved humic matter on leachability of dioxins from raw

exposed to phytoplanktivorous and omnivorous fish, Aquatic and treated fly ashes of municipal solid waste incinerators,
Toxicol., 68, 51-59. Arch. Environ. Contam. Toxicol., 46(1), 8-16.

115



List of Publications in English Journals (Original Papers and Reviews)

Kim, Y.-J., Osako, M., 2004. Investigation on the humification oKuramochi, H., Maeda, K., Kawamoto, K., 2004. Water solubility
municipal solid waste incineration residue and its effect on and partitioning behavior of brominated phenols, Environ.
the leaching behavior of dioxins, Waste Manage., 24, 815-823. Toxicol. Chem., 23(6), 1386-1393.

Kinoshita, K., Shida, Y., Sakuma, C., Ishizaki, M., Kiso, K.Kuramochi, H., Wu, W., Kawamoto, K., 2005. Prediction of the
Shikino, O., Ito, H., Morita, M., Ochi, T., Kaise, T., 2005.  behaviors of S and HCI during gasification of selected
Determinaiton of diphenylarsinic acid and pehenylarsonic acid, residual biomass fuels by equilibrium calculation, Fuel, 84,
the degradation products of organoarsenic chemical warfare 377-387.
agents, in well water by HPLC-ICP-MS, Appl. OgranometalKwangsoon, C., Imai, A., Matsushige, K., Nagai, T., Kim, Y.-H.,
Chem., (19), 287-293. Kim, B., 2003. Photoalteration in biodegradability and

Kitamoto, N., Honjo, M., Ueno, S., Takenaka, A., Tsumura, Y., chemical compositions of algae-derived dissolved organic
Washitani, I., Ohsawa, R., 2005. Spatial genetic structure matter, Korean J. Limnol., 36(3), 235-241.
among and within populations of Primula sieboldii growind-enanton, R. C. J., Valesini, F., Bastow, T. P., Nowara, G. B.,
beside separate streams, Mol. Ecol., 14, 149-157. Edmonds, J. S., Connard, M. N., 2003. The use of stable isotope

Kitamura, K., Mochizuki, A., Choi, J.-W., Takazawa, Y., ratios in whitebait otolith carbonate to identify the source of
Hashimoto, S., Ito, H., Fujimine, Y., Morita, M., 2004. prey for Western Australian penguins, J. Exp. Mar. Biol. Ecol.,
Optimization of a method for determining dioxin in whole 291, 17-27.
blood samples based on solvent extraction and simplifiddn, Y., Kong, H. N., He, Y. L., Kuai, L. P., Inamori, Y., 2004.
cleanup, Analyst, 129(4), 315-322. Simultaneous nitrification and denitrification in a membrane

Kitamura, K., Takazawa, Y., Hashimoto, S., Choi, J. W., Ito, H., bioreactor and isolation of heterotrophic nitrifying bacteria,
Morita, M., 2004. Effective extraction method for dioxin ~ Jpn. J. Water Treat. Biol., 40(3), 105-114.
analysis from lipid-rich biological matrices using a combinatio-iu, Y., Imai, H., Sadamatsu, M., Tsunashima, K., Kato, N., 2004.
of pressurized liquid extraction and dimethyl sulfoxide/  Cytokines participate in neuronal death induced by trimethyitin
acetonitrile/nexane partitioning, Anal. Chim. Acta, 512, 27- in the rat hippocampus via type Il glucocorticoid receptors.,
37. Neurosci. Res., 50, 209-217.

Kitamura, K., Takazawa, Y., Takei, Y., Zhou, X., Hashimoto, SMaruyama, W., Yoshida, K., Aoki, Y., 2004. Dioxin health risk to
Choi, J. W,, Ito, H., Morita, M., 2005. Development of a method ~ infants using simulated tissue concentrations, Environ. Toxicol.
for dioxin analysis of small serum samples with reduced risk Pharmacol., 18, 21-37.
of volatilization, Anal. Chem., 77(6), 1727-1733. Masuo, Y., Ishido, M., Morita, M., Oka, S., Niki, E., 2004. Motor

Kitamura, K., Osako, M., 2004. Studies on interaction between hyperactivity and gene expression in dopamine-depleted rats
dissoolved humic matter and heavy metals present in MSW Wwith neonatal 6-hydroxydopamine lesions, J. Neurochem., 91,
incineration residue, Mod. Landfill Technol. Manage., 283-  9-19.

289. Masuo, Y., Ishido, M., Morita, M., Oka, S., 2004. Effects of neonatal

Klotz, B., Barnes, I., Imamura, T., 2004. Product study of the gas- treatment with 6-hydroxydopamine and endocrine disruptors
phase reactions ofs®H and NQ radicals with methyl vinyl on motor activity and gene expressiion in the rats, Neural Plast.,
ether, Phys. Chem. Chem. Phys., 2004(6), 1725-1734. 11(1), 59-76.

Koda, T., Umezu, T., Kamata, R., Morohoshi, K., Ohta, T., MoritdMasuo, Y., Morita, M., Oka, S., Ishido, M., 2004. Motor
M., 2005. Uterotrophic effects of benzophenone derivatives hyperactivity caused by the deficit in dopaminergic neurons
and a p-hydroxybenzoate used in ultraviolet screens, Environ. and effects of endocrine disruptors, Regul. Peptides, 123, 225-
Res., 98, 40-45. 234,

Koike, E., Hirano, S., Furuyama, A., Kobayashi, T., 2004. cDNMatsumoto, K., Uchida, M., Kawamura, K., Shibata, Y., Morita,
microarray analysis of rat alveolar epithelial cells following M., 2004. Radiocarbon variability of fatty acids in semi-urban
exposure to organic extract of diesel exhaust particles, Toxicol. aerosol samples, Nucl. Instr. Methods Phys. Res. B, 223/224,
Appl. Pharmacol., 201(2), 178-185. 842-847.

Kubo, T., Hosoya, K., Watabe, Y., Tanaka, N., Takagi, H., Sanblatsunaga, A., Yasuhara, A., 2005. Dechlorination of PCBs by
T., Kaya, K., 2004. Interval immobilization technique for ~ electrochemical reduction with aromatic radical anion as
recognition toward a highly hydrophilic cyanobacterium toxin, ~mediator, Chemosphere, 58, 897-904.

J. Chromatogr. B, 806, 229-235. Matsushita, B., Xu, M., Chen, J., Kameyama, S., Tamura, M., 2004.

Kubo, T., Hosoya, K., Watanabe, Y., lkegami, T., Tanaka, N., Sano, Estimation of regional net primary productivity (NPP) using a
T., Kaya, K., 2004. Polymer-based adsorption medium prepared process-based ecosystem model: How important is the accuracy
using a fragment imprint technique for homologues of of climate data?, Ecol. Modelling, 178, 371-388.
chlorinated bisphenol A produced in the environment, Medan, M. S., Wang, H., Watanabe, G., Suzuki, A. K., Taya, K.,
Chromatogr. A, 1029, 37-41. 2004. Immunization against endogenous inhibin increases

Kudoh, Y., Kondo, Y., Matsuhashi, K., Kobayashi, S., Moriguchi, normal Oocyte/Embryo production in adult mice,
Y., 2004. Current ststus of actual fuel-consumptions of petrol- Endocrinology, 24(2), 115-119.
fuelled passenger vehicles in Japan, Appl. Energ., 79,2 9lera, N., Aoyagi, H., Nakasono, S., Iwasaki, K., Saiki, H., Tanaka,
308. H., 2004. Analysis of gene expression in yeast protoplasts using

Kuramochi, H., Maeda, K., Kawamoto, K., 2004. Measurements
of water solubilities and 1-octanol/water partition coefficients
and estimations of Henry’s Law constants for brominated
benzenes, J. Chem. Eng. Data, 49(3), 720-724.

116



Conference Reports List of Publications in English

Haga, I., Takahashi, S., 2004. Recent trend of quail husbandry &fteibel, M., Gathen, P. von der, Rex, M., Deckelmann, H., Harris,
process in Japan, 2nd Symp. Intl. Cong. Brasilia (Bertechini A. N. R.P., Braathen, G. O., Chipperfield, M. P., Reimer, E., Alfier,
G. Ed., Lavras Univ., 238p.), 175-178. R., Nakane, H., et al., 2004. Ozone loss rates over the Arctic

Matoba, S., Mori, I., Hasegawa, S., Tanabe, K., Nishikawa, M., 2004. 2002/03 and Antarctic 2003 measured with the Match approach,
Parallel testing of continuous monitoring equipment for PM2.5  Proc. 20th Quadrenn. Ozone Symp., 55.
and annual variation in PM2.5/SPM ratio,Proc.ChinaSugita, T., Kanzawa, H., Nakajima, H., Yokota, T., Gernandt, H.,
Jpn.Symp.Environ.Chem.,310-311. Herber, A., Gathen, P., Koenig-Langlo, G., Murayama, Y.,

Mitsumori, F., Takaya, N., Watanabe, H., 2004. A method for Yamamori, M., et al., 2004. Assessment of the version 1.3 ILAS-
interleave measurements of 1H, 11¥d}, and 31P spectra from Il ozone data quality in the high latitude lower stratosphere, Proc.
the same localized area at 4.7T wholebody system., Proc. Intl. 20th Quadrenn. Ozone Symp., 614-615.

Soc. Mag. Reson. Med., 11, 2461. Sun, Z., Nishikawa, M., Wu, Z., Mori, |., Matoba, S., 2004. Scientific

Mizuno, A., Nagahama, T., Maezawa, H., Fukui, Y., Mizuno, N., prospect of a certified reference material for study on the urban
Nakane, H., Ogawa, H., Yonekura, Y., Asayama, S., Morihira, dustin china, Proc. China-Jpn. Symp. Environ. Chem., 170-172.
A., 2004. Measurements of stratospheric water vapor isotopoméakahashi, S., Inooka, S., 2004. Selective breeding for autibody
by using a millimeter-wave radiometer with a superconductive production to Newcastle disease virus vaccine in Japanese quail,
receiver, Proc. 20th Quadrenn. Ozone Symp., 583-584. 2nd Symp. Intl. Cong.Brasilia (Bertechini A. G. Ed., Lavras

Mori, I., Matoba, S., Sano, T., Di, Y., Quan, H., Nishikawa, M., 2004.  Univ., 238p.), 165-174.

Comparison of atmospheric particulate pretreatment methods fiakaya, N., Watanabe, H., Mitsumori, F., 2004. Elongated T1 values
ICP-AES analysis, Proc. China-Jpn. Symp. Environ. Chem., 207- in human brain and the optimization of MDEFT measurements
208. at 4.7T, Proc. Intl. Soc. Mag. Reson. Med., 11, 2339.

Murata, I., Nakane, H., Nakajima, H., Fukunishi, H., 2004. Validatiohanikawa, D., Yamaguchi, T., Syutsubo, K., Miya, A., Nagaya, Y.,
of the ozone profile derived from ground-based infrared spectra Harada, H. , 2004. Production and reduction of intermediary
with SFIT2 by comparing with ozonesonde measurements, Proc. metabolite in thermophilic anaerobic digestion, Anaerobic
20th Quadrenn. Ozone Symp., 585-586. digestion 2004 proc. (Guiot S. R. Ed., International Water

Nagahama, T., Nakane, H., Fujinuma, Y., Morihira, A., Ogawa, H., Association, 1867p.), 1599-1600.

Mizuno, A., Fukui, Y., 2004. Short-term variations of theTsubaki, Y., 2004. Regional and local predicion of wildlife habitat in

stratospheric ozone measured with the ground-based millimeter- real landscape, Kyoto Mechanism and the Conservation of
wave radiometer at Rikubetsu, Japan, Proc. 20th Quadrenn. Tropical Forest Ecosystem (Toshinori Okuda, Yoosuke
Ozone Symp., 408-409. Matsumoto Eds., Workshop on the Kyoto Mechanism, 191p.),

Nakajima, H., Saitoh, N., Sugita, T., Yokota, T., Sasano, Y., Terao, 107-108.

Y., Irie, H., 2004. Observation of ozone depletion and relatevetkova, N., Nakane, H., Yushkov, V., Lukyanov, A., Dorokhov,
minor species from the ILAS-II onboard the ADEOS-II satellite, V., 2004. Column ozone losses in the Arctic vortex derived from
Proc. 20th Quadrenn. Ozone Symp., 145-146. balloon sounding at Salekhard during winters 1999/2000 and

Nakajima, H., Sugita, T., Yokota, T., Sasano, Y., 2004. Atmospheric 2002/2003, Proc. 20th Quadrenn. Ozone Symp., 445.
environment monitoring by the ILAS-Il onboard the ADEOS-IIWatanabe, H., Takaya, N., Mitsumori, F., 2004. Improvement of the
satellite, Proc. SPIE, 5571, 293-300. spectral resolution for glutamate and glutamine in the human

Nakane, H., Park, C. B., Sugimoto, N., Matsui, I., Nagahama, T., brain at 4.7 T by using a localized 2D Constant Time COSY,
Mizuno, A., Fukui, Y., Morihira, A., Fujinuma, Y., 2004. Lidar Proc. Intl. Soc. Mag. Reson. Med., 11, 113.
and millimeter-wave observation of vertical profiles of ozone atvetzel, G., Oelhaf, H., Friedl-Vallon, F., Kleinert, A., Lengel, A.,
Tsukuba (36°N, 140°E) and seasonal variations, Proc. 20th Maucher, G., Ruhnke, R., Nakajima, H., 2004. Inter-comparison
Quadrenn. Ozone Symp., 47-48. and validation of ILAS-II target species with MIPAS-B

Noguchi, K., Imamura, T., Oyama, K.-I., Murata, |., Tomikawa, Y., ~measurements, Proc. 20th Quadrenn. Ozone Symp., 639-640.
Sato, K., Nakane, H., Bodeker, G., 2004. Climatology and origiild, J. D., Miller, A. J., Nagatani, R. N., Flynn, L., McCormick, M.
of small-scale vertical structures in stratospheric ozone, Proc. P, Froidevaux, L., De la Noe, J., Godin-Beekman S., Kampfer,
20th Quadrenn. Ozone Symp., 412-413. N., Nakane, H., et al., 2004. A combined time series of ozone

Saitoh, N., Nakajima, H., Yokota, T., Sugita, T., Sasano, Y., Hayashida, profiles from SBUV and SBUV/2, Proc. 20th Quadrenn. Ozone
S., Hayashi, M., Shiraishi, K., Kanzawa, H., 2004. Validation of Symp., 2, 641-642.

ILAS-Il aerosol extinction coefficient data and the observed PSO&hagi, T., Nakane, H., Murata, I., Fukunishi, H., Ikeuchi, I., 2004.
over the Antarctica in 2003, Proc. 20th Quadrenn. Ozone Symp., 3-D trajectory analysis for wintertime wind and circulation in
601-602. the polar stratosphere on the ‘Equivalent Latitude-potential

Shatalov, V., Mantseva, E., Baart, A., Bartlett, P., Breivik, K., temperatuer’coordinate, Proc. 20th Quadrenn. Ozone Symp.,
Christensen, J., Dutchak, S., Kallweit, D., Suzuki, N., et al., 2004. 805.

Stage |. comparison of descriptions of main processe&maguchi, M., Mitsumori, F., Watanabe, H., Takaya, N., 2004.
determining POP behavior in viarious environmental vivolocalized 1H MR spectroscopy of the rat testis: Usefulness
compartments, POP Model Intercomparison Stud. (MSC-E of lipid suppression technique by inversion pulse, Proc. Intl. Soc.
Technical Rep.1/2004) (Meteorological Synthesizing Centre- Mag. Reson. Med., 11, 926.

East, 167p.) Yokota, T., Oguma, H., Morino, 1., Inoue, G., 2004. A nadir looking

Shibata, Y., Tanaka, A., Horiguchi, T., Kaya, K., Watanabe, M., SWIR sensor to monitor Golumn density for Japanese
Morita, M., 2004. Environmental specimen banking and time GOSAT project, Proc. 24th Int. Symp. Space Technol. Sci.
capsule project at the National Institute for Environmental (Selected Papers), 887-889.

Studies, Japan, Proc. 1st Int. Symp. Environ. Behav. Ecol. Impagtsou, L. B., Akiyoshi, H., 2004. 3O distributions in the early and
Persistent Toxic Subst., 13-18. late breakup years, Proc. 14th Atmos. Chem. Symp. (STE Lab.
Univ. Nagoya, 299p.), 112-115.

117



List of Publications in English Books

Andersen, S. B., Weatherhead, E. C., Austin, J., Bruhl, C., FIemirE
E. L., de Grandpre, J., Grewe, V., Isaksen, I., Pitari, G.;
Nagashima, T., et al., 2004. Comparison of modeled and
observed stratospheric ozone springtime maxima, Ozone 1
(Zerefos, C. S. Ed., Int. Ozone Comm., 676p.), 155-156.

Aoki, Y., Konta, F., Sakakibara, E., 2004. Appreciation of Japanese
landscapes by the Western visitors arrived until 1900, Con%

tt, H. E., Winkler, H., Brouns, B., Kartha, S., Mace, M. J., Huq,
S., Kameyama, Y., Sari, A. P., Pan, J., Sokoma, Y., et al., 2004.
South-North dialogue on equity in the greenhouse: a proposal
for an adequate and equitable global climate agreement (Ott,
H. E., Winkler, H., Kameyama, Y., et al., Dtsch. Ges. Tech.
Zusammenarbeit (GTZ), 49p.)

> . ) gihara, K., Yamano, H., 2004. Tsushima Archipelago, Coral
Proc. Gloobalization and Tourism Research: East Meets WestI Reefs of Japan (Minist. Environ., Jpn. Coral Reef Soc. Eds.,

(CD-ROM)(Chon, K., Hsu, C., Okamoto, N. Eds., Asia Pacific Minist. Environ, 356p.), 245-247.

A To‘ijtsmiAl\sﬂsogg‘éf”C(ﬁPnT’?r)l’ 1218p'37’]1t?5r;14?t' i JanaTaNG. Y., Okuda, T, Awang, M., Nik, R. A, Tani, M., 2003. 18.
oyag-Usul, M., - ~nanging consumption patterns in Japan, - g, \qack contribution to leaf carbon gain in gap and understory

Encyclopedia of Life Support Systems (EOLSS) (e-Book) tree seedlings of Shorea macrophylla, Pasoh: Ecology of a

(UNESCO, UNESCO-EOLSS, 1114p.) Lowland Rain Forest in Southeast Asia (Okuda, T., Manokaran,

Arao, K., Ishizaka, J., Sugimoto, N., Matsui, I., Shimizu, A., Mori, . R )
I., Nishikawa, M., Aoki, K., Uchiyama, A., Yamazaki, A., N., Matsumoto, Y. Eds., Springer-Verlag Tokyo, 628p.), 251

Togawa, H., Asano, J., 2004. Yellow sand dust events over : . .
Nagasaki in Japan in spring 2003, Nucleation Atmos. Aeroso?amano’ H., 2004. OkiIslands and Goto Archipelago, Coral Reefs

S L. . ..
2004 (Mikio Kasahara, Markku Kulmala Eds., Kyoto Univ. of Japan (Minist. Environ., Jpn. Coral Reef Soc. Eds., Minist.

Press, 848p.), 776-780. Environ, 356p.), 248-248.

! . . Yamano, H., Sugihara, K., Nakai, T., Yamagawa, O., 2004. Iki
Bakkes, J., Henrichs, T., Kemp-Benedict, E., Masui, T., Nellemann, Islands, Coral Reefs of Japan (Minist. Environ., Jpn. Coral

C., Potting, J., Rana, A., Raskin, P., Rothman, D., 2004. . .

Municipal waste and emissions in Asia and the Pacific, The Reef Soc. Eds., Minist. Environ, 356p.), 242-244.
GEC-3 Scenarios 2002-2032 Quantification and Analysis of

Environmental Impacts (Potting, J., Bakkes, J. Eds., UNEP/
RIVM, 216p.), 101-118.

Eyring, V., Harris, N. R. P,, Rex, M., Shepherd, T. G., Fahey, D.
W., Amanatidis, G., Austin, J., Dameris, M., Graf, H. F.,
Nagashima, T., et al., 2004. Process-oriented validation of
coupled chemistry-climate models, Ozone 2 (Zerefos, C. S.
Ed., Int. Ozone Comm., 558p.), 744-745.

Hasegawa, H., Yamano, H., 2004. Ishigaki Island, Coral Reefs of
Japan (Minist. Environ., Jpn. Coral Reef Soc. Eds., Minist.
Environ, 356p.), 212-218.

Iwasaki, K., Okino, S., Yagi, O., Tanaka, H., 2003. Development
of a biological mercury removal system,Stu andOn-Site
Bioremediation 2003 (Magar, V. S., Kelley, M. E. Eds., Battelle
Press, 130p.), 82-86.

Kabuto, M., lkeda, S., Uchiyama, I., 2004. Environmental risks
and developing countries (An Asian perspective), Risk Anal.
Soc. (McDaniels, T., Smal,l M. J. Eds., Cambridge Univ. Press,
459p.), 420-447.

Kameyama, Y., 2004. 7.The IPCC: Its roles in international
negotiation and domestic decision-making on climate change
policies, Emerging Forces in Environmental Governance
(Kanie, N., Haas, P. M. Eds., United Nations University Press,
295p.), 137-154.

Kameyama, VY., 2004. Post-2012 Climate policy regime: Divergent
views, trends, and the importance of incentive mechanisms,
Reinf. Asia-Europe Co-Operat. Clim. Change (Fort, B. Ed.,
educ. Sci. Technol., 258p.), 212-229.

Kayanne, H., Hongo, C., Yamano, H., 2004. Coral reef landforms
in Japan, Coral Reefs of Japan (Minist. Environ., Jpn. Coral
Reef Soc. Eds., Minist. Environ, 356p.), 14-19.

Masui, T., Takahashi, K., Kainuma, M., Matsuoka, Y., 2005.
Integrated assessment of global warming stabilization scenarios
by the Asia-Pacific integrated model, Systems and Human
Science for Safety, Security and Dependability (Arai, T.,
Amamoto, H., Makino, K. Eds., Elsevier, 553p.), 101-111.

Nadaoka, K., Paringit, E. C., Yamano, H., 2004. Remote sensing
of coral reefs in Japan, Coral Reefs of Japan (Minist. Environ.,
Jpn. Coral Reef Soc. Eds., Minist. Environ, 356p.), 89-102.

118



List of Publications in other Languages with English Abstract

Amano, K., Matsumoto, K., Imai, A., Matsushige, K., 2004 Hjraij, Y., Sakai, S., 2004. Cost effectiveness of PCB waste

Relationships between fractionation data in river water and destruction projects using PCB exposure as a risk indexy J.
watershed characteristics, J. Jpn. Soc. Water Environ., 27(10), jpn. Soc. Waste Manage. Exp., 15(4), 237-245.

659-664. _ Hirano, Y., Niitsu, K., Ohashi, Y., Ichinose, T. (Toshiaki), 2004.
Ando, M., Yamamoto, S., Asanuma, S., 2004. Global warming - Observation of surface temperature and surface heat budget
and heatstroke, Jpn. J. Biometeor., 41(1), 45-49. on concrete coated with high-albedo paints, Pap. Environ. Inf,

Ando, M., Yamamoto, S., Wakamatsu, K., 2004. The impacts of s¢ij,, (18), 247-252.

global warming on human health and adaptation, Jpn. Hirano, Y., Niitsu, K., Ohashi, Y., Ichinose, T. (Toshiaki), 2004.
Biometeor., 40(Suppl.), 317-328. Change of surface temperature and heat budget of concrete by

Deguchi, Y., Noda, M., Fukuda, N., Dobashi, S., Shinoda, K., the high-albedo paints coating, Proc. Annu. Meet. Environ.
Morita, M., 2004. PCB real time monitoring using laser  syst. Res., 32, 183-188.
ionization time of flight mass spectrometry, Trans. Jpn. Sogjirano, Y., Yasuoka, Y., Ichinose, T. (Toshiaki), 2004. Evaluation
Mech. Eng., 70(690), 90-94. of effect of vegetation on urban heat island by using satellite

Endo, K., Mizuno, K., Fujiwara, T., Nishigaki, M., Kamon, M., remote sensing data and mesoscale meteorological model,
2004. Impermeability prediction of clay liner based on  Environ. Sci., 17(5), 343-358.
consistency limits for landfills, Proc. 49th Geotech. Sympjchinose, T. (Toshiaki), Otsubo, K., Wang, Q., Zhang, Z., Kinugasa,
63-68. S., 2004. Ground water use and its future porediction in Yellow

Endo, K., Okada, T., Mizuno, K., Hongo, T., Nishigaki, M., Kamon,  Rjver, China, Proc. Annu. Meet. Environ. Syst. Res., 32, 551-
M., 2004. Environmental stress monitoring for bottem liner 556,
systems in operating landfill sites, Geosynthetics Eng. J., 1@hinose, T. (Toshiaki), Wang, Q., Otsubo, K., 2004. Models of
127-132. domestic cereal flow in China due to stock and economic

Endo, K., Yamada, N., Sugimoto, Y., Ishigaki, T., Inanc, B., gradient, Environ. Syst. Res., 32, 213-223.

Yamada, M., Inoue, Y., 2004. Time series survey of electriciawa, H., Hosoya, J., Iseki, K., Suzuki, A., Suganuma, H.,
resistivity for landfill sites, Proc. 49th Geotech. Symp., 331-  |nakuma, T., Sagai, M., 2005. Effects of onion, Ginkgo biloba
336. extrai, and quercent on cardiac dysfunction and atheroge factors

Endo, O., Goto, S., Matsumoto, Y., Sakai, S., Akutagawa, T., due a high fat diet in rats, Health Sci., 21(1), 77-87.
Asanoma, M., Hirayama, T., Watanabe, T., Tsukatani, H., Set@akegawa, Y., Watanabe, I., Kuno, K., Tada, M., 2004. Search for
N., etal., 2004. Mutagenicity of airborne particles, river waters  endpoints of Culex pipiens molestus exposed to endocrine
and soils in Japan from 1996 to 2003, Environ. Mutagen Res., disrupters: In case of p-octylphenol, Jpn. J. Environ. Toxicol.,
26, 9-22. 7(1), 1-10.

Enomoto, T., Yokouchi, Y., Izumi, K., Inagaki, T., 2005.Kannari, A., Wakamatsu, S., 2004. Recent changes on the
Development of an analytical method for atomospheric  relationship between SPMs annual mean concentration and the
halocarbons and its application to airborne observation, J. Jpn. ypper 2percent exclueded highest daily mean concentration,
Soc. Atmos. Environ., 40, 1-8. J. Jpn. Soc. Atmos. Environ., 39(5), 246-255.

Fujimaki, K., Arakawa, C., Yoshinaga, J., Watanabe, C., SeI'iZc':lV\{Q.ataya_mal M., Ohara, T., Murano, K., 2004. Source-receptor
S., Imai, H., Shiraishi, H., Mizumoto, Y., 2004. Estimation of  analysis for sulfur compounds in East Asia by a regional
intake level of bisphenol Ain Japanese pregnant women based transport modeling system coupled with a meteorological
on measurement of urinary excretion level of the metabolite, model, J. Jpn. Soc. Atmos. Environ., 39(4), 200-217.

Jpn. J. Hygiene, 59, 403-408. Kawahata, T., Osako, M., Yamada, M., Tasaki, T., Matsui, Y.,

Hashimoto, S., 2004. Basic study on estimation of dioxin souces Tachio, K., 2005. Geographical analysis of imbalances between
using statistical methods, J. Environ. Chem., 14, 263-285.  discharge amounts and treatment capacities for demolition and

Hatakeyama, S., Katahira, K., Takami, A., Sugata, S., Liu, F., Kita, construction wastes, J. Jpn. Soc. Waste Manage. Exp., 16(2),
K., 2004. Variation of concentration of ozone in summer and 151-162.
autumn in Oku-Nikko mountainous area, J. Jpn. Soc. Atmogawamoto, K., Kuramochi, H., Wu, W., 2004. Status and future
Environ., 39(3), 158-170. prospects of hydrogen production from biomass and wastes

Hayami, H., Kobayashi, S., 2004. Modeling of concentration of  py pyrolysis-gasification and refoming processes, J. Jpn. Soc.
atmospherics secondary aerosol, Komae Res. Lab. Rep., waste Manage. Exp., 15(6), 443-455.

(T03037), 1-17. Kobayasih, S., Kondo, Y., Tanabe, K., Hasegawa, S., Moriguchi,

Hayashi, N., Asaeda, T., Inamori, Y., 2004. The role of aquatic Y, wakamatsu, S., 2004. Size distribution of ultra-fine particles
plants existence for prevention of transparency, J. Shimanto emitted from motor vehicles—comparison of size distribution
Policyd Integrated River Basin Manag., 3(1), 19-23. between in diesel exhaust and roadside atmosphere—, Trans.

Hibiki, A., Arimura, T., 2004. Analysis on the incentive of facilites  soc. Autom. Eng. Jpn., 35(3), 71-76.
for environmental protection and the effect of thecondo, V., Kobayashi, S., Moriguchi, Y., Tanabe, K., 2004. A
environmental policy and their stakeholders: from the results survey of vehicle travel activity in real world and an analysis
of OECD survey on environmental management, Discuss. of its influence on fuel economy and exaust emission, Trans.
Paper, (04/05), 1-45. Soc. Autom. Eng. Jpn., 35(3), 77-83.

Hirai, N., Nannba, A., Koshino, M., Morita, M., Tatarazako, N.Kubota, H., Yamakoshi, T., Kamata, N., Asahina, R., Hamada, H.,
2004. Reproductivity and gonad histology in sex transformed  wakamatsu, S., 2004. Prediction of mean skin temperature for
medaka Oryzias latipes exposed to 17beta-estradiol with people in hot environment considering evaporating efficiency
different exposure period, Jpn. J. Environ. Oxicol., 7(2), 49-  of sweating, J. Environ. Eng., (575), 83-89.

53.

119



List of Publications in other Languages with English Abstract

Kunugi, M., Fujimori, K., Nakano, T., Harashima, A., 2004 Nishimura, K., Nakajima, D., Takagi, Y., Ohkouchi, Y., Inoue, Y.,
Development of marine environmental observation platform  Goto, S., Kawamoto, K., 2004. Mutagenicity of extracts from
deployed on ferryboats, and observation of marine pollution composts of organic wastes, J. Environ. Chem., 14(3), 605-
with hazardous chemicals in coastal region of Japan, Bunseki 611.

Kagaku, 53(12), 1375-1387. Nishimura, K., Watanabe, T., Kiso, Y., 2004. Application of life

Kuranishi, R. B., Satake, K., 2004. Caddisfly (Insecta: Trichoptera) cycle approach for planning of Gappei-shori Johkasou system,
fauna of the Bihoro-cho, an east part of Hokkaido, northern J. Small Domest. Wastewater Treat. Res., 16(5), 1-9.

Japan (the first report), Bull. Bihoro Mus., (11), 31-44. Nishioka, S., 2004. Foreword renovation of sociao infrastructure

Matsuhashi, K., 2004. A report on a city planning workshop 1,000 for future energy, Environ. Inf. Sci., 33(3), 1.
public participants—Through the Dialogue with the City forurmNitta, H., 2004. Health effects of airborne prarticulate matters, Jpn.
in Perth metropolitan area, J. City Plann. Inst. Jpn., 39(3), 331- J. Multiphase Flow, 18(2), 96-103.

336. Noma, Y., Ishikawa, Y., Nose, K., Minetomatsu, K., Takigami, H.,
Matsuhashi, K., Kudoh, Y., Kamioka, N., Moriguchi, Y., 2004. A Sakai, S., lzumisawa, S., Kaburaki, Y., 2004. Chemical

study on estimation method for transport nissions by characterization of PCBs and Dioxins in the waste PCB

municipalities, Environ. Syst. Res., 32, 235-242. stockpiles, J. Environ. Chem., 14(3), 501-518.

Matsuhashi, K., Tanabe, K., Moriguchi, Y., Kobayashi, S., 200&kamura, H., Mohri, S., Yamada, M., Inoue, Y., Mieno, H., Ito, Y.,
Development of the motor vehicle emission inventory (1):  Fujita, A., Kunimoto, M., 2004. Ecotoxicity of landfill leachates
Macro scale estimation considering the differentiated mileages using a battery of bioassay, Environ. Sci., 17(6), 451-460.
of heavy vehicles, J. Jpn. Soc. Atmos. Environ., 39(6), 28@sako, M., 2005. Reclamation projects and environmental impact
293. assessment for waste landfills, Jpn. Soc. Impact Assess., 3(1),

Matsuhashi, K., Tanabe, K., Moriguchi, Y., Kobayashi, S., 2004. 61-66.

Development of the motor vehicle emission inventory (2)Sakai, S., Hirai, Y., Kawamoto, K., Inamori, Y., 2004. Regional
Spatial distribution estimation and trial application to exposure distribution of bio-resources from waste materials and
assessment for roadside population, J. Jpn. Soc. Atmos. hydrogen recycling system, Environ. Res. Q., 133, 11-18.

Environ., 39(6), 294-303. Sato, M., Kurumada, Y., Moriya, N., Uehara, T., Takigami, H.,

Matsui, Y., Ohsako, M., Tanaka, M., 2004. Effects of separate Sakai, S., 2004. Field survey on turbidity during environmental
collection policies for recyclable items on citizens’  dredging and proposal of new monitoring technique, Proc. Civ.
participation, J. Jpn. Soc. Waste Manage. Exp., 15(5), 1-11.  Eng. Ocean, 20, 1127-1132.

Matsumoto, M., Maruyama, W., Hirano, S., Aoki, Y., MatsumotoShiraishi, H., 2004. Environmental application of LC/MS,
Y., Nakasugi, O., 2004. Carcinogenic risk assessment for Chromatogr., 25(Suppl.2), 67-68.
exposure to chemical mixtures in the air, Jpn. J. Risk. Anaugimoto, N., Matsui, I., Shimizu, A., Okamoto, H., Nishizawa,
15(1), 55-67. T., Kamei, A., Kuroiwa, H., Kumagai, H., 2004. Lidar

Matsumoto, Y., Utiyama, M., 2004. A Statistical derivation of the  observations of aerosols and clouds using the research vessel
fundamental equations for the Relaxed Eddy Accumulation Mirai in the ACE-Asia (MR01-K02) cruise, J. Aerosol. Res.,
method and the properties of the b coefficient, J. Aerosol Res., 19(2), 97-102.

19(4), 266-272. Suzuki, K., Kawamoto, K., 2004. Formation of dioxins upon
Mitsuguchi, T., 2004. Study of ocean environment4@/analysis heating fly ash from municipal solid waste incinerator during

of annually-banded coral skeletons, Chikyukagaku, 38(4), 287- thermal treatment process, J. Environ. Chem., 14(2), 239-251.

301. Suzuki, K., Yamazaki, H., Kanda, N., Kawamoto, K., 2004. Dioxin

Miura, K., Kojima, H., Kato, S., Sugimoto, N., Matsui, I., Shimizu,  formation on ash from gasification melting system, J. Jpn. Soc.

A., Uno, I., Niimura, N., Uematsu, M., 2004. Physical = Waste Manage. Exp., 15(6), 456-464.

properties of marine aerosols measured on board reseametkagi, H., Shirai, M., Sano, T., Kaya, K., 2004. An improved

vessel Mirai, J. Aerosol. Res., 19(2), 108-116. method of the total microcystin determination using reversed-
Mohri, S., Yamada M., Shoji, R., Sakai, Y., 2004. Leaching test phase liquid chromatography mass spectrometry, J. Environ.

for evaluation of toxicity of solid wastes, Environ. Sci., 17(6), Chem., 14, 587-596.

479-491. Takagi, Y., Kitani, R., Kato, Y., Kohzaki, K., Endo, O., Mineki, S.,
Nakajima, H., 2004. Validation and first results of ILAS-Il onboard  Nakajima, D., Kageyama, S., Goto, S., 2004. Mutagenicity of

the ADEOS-II satellite, IEICE Tech. Rep., 104(137), 25-28.  extracts from size fractionated soils, J. Environ. Chem., 14(2),
Nakayama, H., Shoji, R., Mohri, S., Yamada, M., Inoue, Y., 327-333.

Takigami, H., Beppu, T., Sakai, Y., Sakoda, A., 2004Takazawa, Y., Shibata, Y., Morita, M., 2003. Environmental

Evaluation of phytotoxicity of contaminated soils and solid dynamics of toxaphene and its determination by gas

waste, Environ. Sci., 17(6), 469-478. chromatography-mass spectrometry, J.Environ. Chem., 13(2),
Nakayama, T., Watanabe, M., 2005. Re-evalution of groundwater 343-367.

dynamics about water and nutrient budgets in Lak®akigami, H., Suzuki, G., Noma, Y., Sakai, S., 2004. Bioassay

Kasumigaura, Annu. J. Hydraul. Eng., 49, 1231-1236. analysis of PCBs and dioxin-like compounds in the weste PCB
Niitsu, K., Ichinose, T. (Toshiaki), 2004. Long-term observation  stockpiles, J. Environ. Chem., 14(4), 791-803.

of radiation balance,heat flux and soil temperature at Ec@anikawa, D., Yamaguchi, T., Ichitsubo, M., Araki, N., Takahashi,

Building with rooftop greening of sedum, Proc. Annu. Meet. Y., Syutsubo, K., Miya, A., Nagoya, Y., Harada, H., 2004.

Environ. Syst. Res., 32, 177-182. Characteristics of volatile fatty acids degredation and

120



List of Publications in other Languages with English Abstract

ecological significance of micerobe in thermophilic
methanogenic system fed with starch or protein as a carbon
source, Environ. Eng. Res., 41, 87-95.

Tasaki, T., Terazono, A., Moriguchi, Y., 2004. A survey on consumer
disposal behavior of electric home appliances for encouraging
products’ long-term use and reuse, J. Jpn. Soc. Waste Manage.
Exp., 15(4), 310-319.

Tatarazako, N., Oda, S., Abe, R., Morita, M., Iguchi, T., 2004.
Deveropment of a screening methods for endocrine disruptors
in crustaceans using Daphnia magna (Cladocera, Crustacea),
Environ. Sci., 17(6), 439-449.

Tohjima, Y., 2004. Precise measurements of the atmosphgris O
N> ratio by gas chromatographic method, Bunseki Kagaku,
53(12), 1389-1398.

Umezu, T., 2004. Anti-anxiety like effect of lavender oil and
identification of its active constituent, Aroma Res., 5(2), 136-
143.

Watanabe, M., Fukazawa, H., Shiraishi, F., Shiraishi, H., Shiozawa,
T., Terao, Y., 2004. Analysis and estrogenic activity of bisphenol
A and other chemicals related from waste paper by pulping, J.
Environ. Chem., 14(1), 65-71.

Yamaguchi, T., Yamaguchi, Y., Hayashi, H., Inoue, Y., Yamada,
M., Inanc, B., Nakajima, D., Goto, S., Sato, M., Sano, M.,
Honda, H., Tomita, T., 2004. Examination of the summary
measuring method of Ambient volatile organic compounds at
a landfill site, J. Environ. Lab. Assoc., 29(4), 190-195.

Yamamoto, Y., Ohtaka, A., Hayashi, T., Fukuhara, H., Nohara, S.,
Ochiai, M., Oze Akashibo Res. Group, 2004. Spring red snow
phenomenon in the Tohhoku-region, Japan, Jpn. J. Limmnol.,
65(3), 181-191.

Yamauchi, T., Onodera, C., Okada, T., Yamada, K., Takata, T.,
Kadowaki, T., Murayama, T., Uchiyama, I., Goto, S., 2005.
Personal exposures of benzene treated workers and a simple
biological monitoring, J. UOEH, 27(1), 97-104.

Yamazaki, H., Hoshino, K., Hasegawa, J., Suzuki, R., Ebie, Y.,
Iwami, N., Inamori, Y., 2005. Influence of BOD adjuster on
domestic wastewater treatment and microbiol community, J.
Jpn. Biol. Soc. Water Waste, 41(1), 17-24.

Yoshida, K., 2004. Computer simulation studies on biodiversity
change over geological time: a review, Fossils, 75, 30-37.

121



NIES Publications List

NIES (2004). NIES Annual Report 2004, AE-10-2004, 133p.

NIES (2004). Annual Report of the National Institute for
Environmental Studies, A-29-2004, 490p. (Japanese)

NIES (2004). Research Program of the National Institute for
Environmental Studies, AP-4-2004, 378p. (Japanese)

NIES (2004). Report of Special Research from NIES: Studies
on mass balance of dissolved organic matter in lake and its
functions and effects on lacustrine ecosystems and water
quality, SR-62-2004, 52p. (Japanese)

Aoki, Y. (2004). Research Report from NIES: Appreciations of
Japanese Landscapes by the western visitors arrived
until1900. —Finding the original attraction of Japan—, R-
185-2004, 194p. (Japanese)

NIES (2004). Research Report from NIES: NIES Symposium
2004, 30 years of NIES —Facing up to the heavens, the
earth and human Environment—, R-186-2004, 27p.
(Japanese)

Nakajima, H. (2004). Research Report from NIES: ILAS-II
Project Report FY2003, R-187-2005, 128p. (Japanese)
Inoue, Y. (2004). Research Report from NIES: Mechanism of
strong hydrogen sulfide gas formation in inert industrial

waste landfill sites and countermeasures, R-188-2005, 74p.

(Japanese)

Center for Global Environmental Research (2004). National
Greenhouse Gas Inventory Report of Japan October, 2004
CGER-1059-2004, 276p. (Japanese)

Center for Global Environmental Research (2004). CGER’S
SUPERCOMPUTER MONOGRAPH REPORT Vol.10
Modeling of Daily Runoff in the Changjiang (Yangtze)
River Basin and Its Application to Evaluating the Flood
Control Effect of the Three Gorges Project, CGER-1060-
2005, 70p. (English)

Center for Global Environmental Research (2004). CGER’S
SUPERCOMPUTER ACTIVITY REPORT Vol.12-2003,
CGER-1061-2005, 205p. (English)

Center for Global Environmental Research (2004). Lake
Mashu monitoring data book. —GEMS/Water baseline
monitoring station—, CGER-M016-2004, 222p. (Japanese)

Center for Global Environmental Research (2004). Activity
Report of UV Monitoring Network Japan, CGER-M017-
2005, 160p. (Japanese)

NIES (2004). News of the National Institute for Environmental
Studies (VOL. 23/1-6) (Japanese)

NIES (2004). Research booklets of National Institute for
Environmental Studies: Kankyo-gi (Vol. 12-15) (Japanese)

122

Reports and Proceedings



Site Layout

Climate Change
Research Hall

\":J

Vehicle Test Facility

(VTF)

Multipurpose Atmospheric
Laboratory (Aero Free Space)

TTTTTRRTTITETNY

Atmospheric Diffusion
Laboratory

Facilities

Atmospheric
Pollutant
Laboratory

Atmospheric Chemistry
Laboratory

Main Research Building

Main Research Building

Research Laboratory of
Material Cycles and
Waste Management

Main Research Building |

~N

Research Laboratory of
Health Effects on
Nanoparticles

Air Quality
Research
Station

Environmental
Specimen
Time Capsule
Building

Aquatron

Animal Laboratory

Radioisotope &
Biotechnology Laboratory

Biotron

Biological Resource Collection

Soil Environment Laboratory

P4

Endocrine Disrupter
Research Laboratory

Ecotron/Environmental Health
Research Laboratory

Ecosystem Research Field

0 50 100m
]

123



Facilities Research Facilities and Equipment

Air Quality Research Station Biological Resource Collection
Automatic instruments to monitor the concentrations of Two projects are conducted in this facility; one is the Microbial
atmospheric constituents (NOx, §@@s;, CO,, non-methane Culture Collection (MCC-NIES), in which microalgae and
hydrocarbons, suspended particulate matter, and gaseous Hg)paozoa have been maintained since 1983. About 1900 strains
operated at this station. Wind speed, precipitation, atmosphehiave now been preserved, and 600 to 800 strains are distributed
pressure, visible and UV radiation, earth surface (soil and aiiQ researchers inside and outside NIES each year. In 2002, MCC-
temperature and other atmospheric characteristics are aNES was made a center for the collection of algal resources in
measured for data analyses, and the results are made availabl&afmn. The other & situ conservation of endangered algae (as a
NIES researchers. The stability and accuracy of the automatedrt of the Environmental Specimen Time Capsule Program).
measurements and factors that interfere with them are studiédyout 200 strains of freshwater red algae and Charales algae are
as is the evaluation of new instruments deveioped for atmosphemeaintained.
monitoring.

Biotron
Animal Laboratory This facility consists of controlled greenhouses and growth
The animal laboratory has three facilities, in which environmentalabinets used to evaluate the effects of various detailed
conditions are controlled. Facility | has breeding rooms foenvironmental scenarios on organisms. It includes experimental
specific pathogen-free laboratory animals, and has complex gasambers in which light, temperature, and humidity can be
or diesel exhaust particles (DEP) exposure chambers fprecisely controlled. It also facilitates exposure of experimental
investigating the health effects of PM2.5 or DEP. Facility Il haplants to pollutant gases under these controlled conditions
a conventional laboratory animal breeding unit and has
laboratories for studies on the effects of chemicals, includinglimate Change Research Hall
dioxins and heavy metals. Facility Il was built in 2004 as &limate Change Research Hall (CCRH), built especially for global
nanoparticle health effect research facility; it contains exposuvearming research, was completed in March 2001 with 3 floors
chambers and two diesel engines for generating nanopartickrsd a total area of 490FmThe following major research
Research on the health effect of nanoparticles on experimenpabgrams are conducted in this new facility: (1) development and

animals will begin in the 2005 fiscal year. implementation of climate change models based on various socio-
economic and emissions scenarios; (2) monitoring of atmospheric
Aquatron constituents to evaluate ocean and terrestrial carbon sinks; and

This hydrobiological laboratory includes several related specié3) assessment of forest sinks by remote sensing, forest modeling
facilities. The freshwater microcosm is particularly suitable foand use of statistical data. In addition, the facility includes
studies of the mechanisms and dynamics of phytoplankton blo@quipment to evaluate low-emissions vehicles. CCRH was
formation. The toxicity testing system is suitable for long-ternconstructed various new energy saving. The effectiveness of
exposure studies. Other associated facilities include temperatuegergy saving is being monitored and analyzed.

controlled culture rooms, axenic culture rooms, large autoclaves,

and an outdoor experimental pond Ecosystem Research Field
The Ecosystem Research Field is composed of the main field |
Atmospheric Chemistry Laboratory and the branch field I, which is located 4 km west of the main

This is a 6-m stainless steel chamber, the inner surface of whidield. The facilities include fields for rice, crop plants, shrubs,
is coated with Teflon. It permits studies of atmospheriand trees; lysimeters; greenhouses; observation towers; and
photochemistry. This facility is essential to our research on thaboratories. This field is used to test the results of indoor
photochemistry of urban smog, mechanisms for secondary aerosgperiments on plant and soil functions in ecosystems; to develop

formation, and other important atmospheric phenomena. remote-sensing techniques from small-scale ground truth data;
and to supply plants, particularly for bioassays and
Atmospheric Diffusion Laboratory bioremediation.

This wind tunnel is exceptional in that wind velocities (down to
0.2 m s!), air temperatures, and floor temperatures can be
independently controlled to create stratified flow fields.
Temperature and wind velocity sensors are moved through the
tunnel on a computer-controlled traverse system, gathering 3-
dimensional data. These features, together with the use of models
of buildings or mountains in the tunnel, allow accurate simulation
of air flow and pollutant transport under a variety of atmospheric
conditions.
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Endocrine Disrupter Research Laboratory

The Endocrine Disrupter Research Laboratory was founded main Research Building |

March 2001 for studies on the analysis, bioassay, and experimentais building houses analytical instrumentation and support
hazard/risk assessment of endocrine disrupting chemicals (EDGgilities such as clean rooms. The instruments permit accurate,
as well as for carrying out field surveys and assessing managemigighly sensitive and selective detection of harmful substances in
technologies for these substances. The building has 4 floors wéhvironmental samples. Stable isotope analysis facilitates research
a total area of 5200fnand is equipped with several specialon global warming and the origins of pollutants. Among this
instruments, including a high-resolution nuclear magnetipuilding’s instruments, (listed below) are some that are used for
resonance imaging (MRI) instrument for examining the activityesearch and development of new analytical methods.

of the living human brain, and a liquid chromatograph —tandem

mass spectrometry (LC/MS/MS) for the qualitative andrable of analytical instrumentation in Main Research Building |
guantitative analysis of EDCs. The laboratory has all the necessary

basic laboratory functions for chemical and biological research Standard instruments (free access to institute researchers)
on EDCs, and is also intended to strengthen research collaboration

with domestic and overseas researchers for the furthesas chromatograph-mass spectrometer

development of research on endocrine disrupters. Gas chromatograph with atomic emission detector
Scanning electron microscope
Environmental Specimen Time Capsule Building Transmission electron microscope

The strategic and systematic storage of environmental sampl@igraviolet—visible microscope spectrophotometer
and biological specimens provides an important knowledge basgiuctively coupled plasma emission spectrometer
and is essential for environmental research. Atomic absorption spectrometer

For example, such samples and specimens are needed to stidyy fluorescence spectrometer

long-term trends in environmental pollutants, and to verify past-ray photoelectron spectrometer

conditions when new types of pollution have been identified. NIEStable isotope mass spectrometer (for gas samples)
constructed this new building to provide central facilities for th&ourier transform infrared spectrometer
preservation of environmental specimens. The facilities will bRluclear magnetic resonance spectrometer

used for the long-term storage of environmental specimens suefdw cytometer

as soil and air particles, as well as of the cells and genetic matefiigh-speed amino acid analyzer

of threatened species.

Special instruments (restricted access)
Global Environmental Monitoring Stations (Hateruma and
Cape Ochi-ishi) Gas chromatograph—mass spectrometer
These monitoring stations were set up mainly to monitor long4igh-performance liquid chromatograph—mass spectrometer
term changes in the baseline levels of greenhouse gases at remed@ctively coupled plasma mass spectrometer
sites in Japan. The island of Hateruma is located in Okinav&econdary ion mass spectrometer
Prefecture and is the nation’s southernmost inhabited island. TR&yh-resolution mass spectrometer
monitoring station was constructed on the eastern edge fgh-precision stable isotope mass spectrometer
Hateruma. Cape Ochi-ishi Station is located in the eastern part of (for gas samples)
Hokkaido, which is a northern district of Japan. These statiormhermal (surface) ionization mass spectrometer
are automated systems for high-precision monitoring of (for stable isotopes)
greenhouse gases(e.g£0H,, N;O, 03,) and other atmospheric Atmospheric pressure ionization mass spectrometer
species (NOx , S§SPM). Long-term monitored data are archived_aser raman spectrometer
and distributed through the Center for Global Environmenta{-ray diffractometer
Research (CGER) homepage and World Data Center for
Greenhouse Gases (WDCGG). Main Research Building Il
Preservation Laboratory

This facility includes —20°C, 5°C and 20°C temperature-controlled
rooms, where various environmental substances collected by
researchers at this Institute are stored temporarily in advance
registration, until they are put to practical use in the near future.
Some samples that are recognized as valuables for study are
transferred to regular storage in the time capsule building.
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Main Research Building IlI 6) Millimeter-wave spectrometer system for observation of
1) Fourier-transform mass spectrometer (FT-MS) atmospheric ozone

The FT-MS has very high mass resolution—, more th&mai0 The millimeter-wave spectrometer measures the emission spectra

m/z = 131—, with a superconducting magnet rated at 3 T. Clusfesm rotational transition of ozone molecules in the stratosphere

ions with high mass numbers, isotopes/isobars, and reactionsagtl mesosphere with extremely high resolution. Vertical profiles

radicals and ions can be measured with very high mass resolutiofiozone from 14 to 76 km are retrieved by using the dependence
of the width of the emission spectra of ozone on altitude. The

2) Tandem mass spectrometer (tandem-MS) spectrometer was installed in 1995. Since then, ozone has been
monitored continuously, except on rainy days and heavily humid

Two double-focus-type MSs are connected serially (in tandengays.

The resolutions of the first and second MSs arex@.8' and 5x

10 respectively. lons selected by the first MS are passed throughReceiving and Processing facility for NOAA satellite data

the collision cell, where the ions yield fragments, which are then

analyzed by the second MS. The chemical structures of compl€ke Advanced Very High Resolution Radiometer (AVHRR)

molecules can be determined with this instrument. instruments orbit the earth on National Oceanic and Atmospheric
Administration (NOAA, USA) satellites. They monitor 5
3) Accelerator mass spectrometer (AMS) electromagnetic radiation wavelength bands from the visible to

the thermal infrared region with high temporal and relatively
An electrostatic tandem accelerator of 5 million V (max.) terminahedium spatial resolution (cax1l km). The AVHRR facility of
voltage is interfaced with two ion sources and an analytical mas$ES was able to receive the data, which are obtained by various
spectrometer system. Isobaric atomic ions can be distinguish®dHRRs, up to March 2004. The data received up until that time
by the electrical charges of their nuclei. The AMS is a vergre being processed and archived by the facility.
sensitive and selective method for atomic ion detection and is
used for measuring long-lived radioisotopes suctiGandi®Be.  8) Information processing center for Global Resouce Infomation
These radioisotopes are used as tracers and time-markers (dabDagabase (GRID)-Tsukuba
agents) in environmental research.
GRID-Tsukuba is part of the CGER. The GRID information
4) Hazardous chemicals area processing system was introduced at NIES in 1994. This system,
which consists of a remote-sensing image processing system and
Experiments using highly toxic substances, such as dioximsgeographic information system, is operated by NIES researchers
(chlorinated dibenzodioxins), polychlorinated biphenyls (PCBs}o process GRID data and to produce original datasets. Several
and poly-chlorinated dibenzofurans, are conducted in this aresftware packages, including ERDAS/IMAGINE, ARC/INFO,
The air pressure inside the area is maintained below atmospheiiel GRASS, are installed on these workstations. Image processing
pressure to, prevent leakage of hazardous substances inith@one with IDRISI on an IBM/PC.
analytical laboratory. Exhaust air is treated by high-efficiency
perticulate air (HEPA) filters and charcoal filters; discharge wate&bku-Nikko Field Research Station
is also treated with a charcoal filter system. The HazardoT#e field station in Oku-Nikko, in Tochigi Prefecture, consists
Chemicals Area contains an analytical lab with a gasf an observatory and a control and management building. These
chromatograph—mass spectrometer (GC-MS) and a microcodagilities are used to both monitor background forest pollution
as well as facilities for microorganism-related research, animigvels and study the effects of pollution on the forest.
exposure experiments, and measurements of the physical and
chemical properties of substances. Radioisotope and Biotechnology Laboratory
This laboratory is used to develop applications of recombinant-
5) Data Handling Facility (DHF) for the Improved Limb DNA technology for environmental protection and to study the
Atmospheric Spectrometer |l (ILAS-II) fate and effects of recombinant organisms in ecosystems. The
laboratory’s specialized instruments, including a peptide
ILAS-1l is a satellite-borne sensor used to measure atmosphesisquencer and a DNA sequencer, are available on the first floor.
constituents such as ozone, nitric acid, and water vapor in tfihe second floor is radioisotope-controlled area used to facilitate
polar stratosphere. It was developed by the Ministry of thstudies of the transport, accumulation, chemical conversion, and
Environment of Japan. ILAS-Il was aboard the Advanced Eartbxicity of environmental pollutants in plants, animals, soil, water,
Observing Satellite || (ADEOS-II: named “Midori 11), which and the atmosphere.
was launched on 14 December 2002. ADEOS-II operated
routinely from April to October 2003. The ILAS-II measurement
data were processed, re-processed, archived, and distributed by
the ILAS-1I DHF. The ILAS-II data products are used for
atmospheric research work by NIES researchers and by other
registered researchers.
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Soil Environment Laboratory
Research Laboratory of Material Cycles and Waste The soil laboratory contains unique small and large monolithic
Management lysimeters, in which the behaviors of pollutants such as heavy
In April 2001, NIES established the Research Center for Materiﬁ{etms and Synthetic organic Compounds’ are investigated_ The
Cycles and Waste Management, as an expansion of the Wasfcts of pollutants on soil ecosystems (including the soil—
Research Division that had been created in January of the Sa(ﬁﬂ@anisms_mant system) are also investigated.
year in connection with the national government’s administrative
reforms. The Research Laboratory of Material Cycles and Wastgmakomai Flux Research Site
Management supports research on resource circulation and wagie main research objectives are to evaluate observation systems
management, resource recovery and recycling, and technologigé measuring the fluxes of Gand energy in a woodland
for environmental risk reduction and restoration after pollutiongcosystem at Tomakomai National Forest in Hokkaido. This
as well as testing, evaluation and monitoring. comprehensive research has continuously monitored a larch forest
to elucidate carbon cycle functions such as,@Ox. The
Research Station for Preservation and Enhancement of Water observations have been imp|emented with the Cooperation of
Environment universities, national research institutes, regional government, and
1) Lake Kasumigaura Water Research Laboratory the Hokkaido Regional Forest Office as the main site.
Unfortunately, the Tomakomai Flux Research Site was badly
This field station, located on the shore of Lake Kasumigaura, d@maged by a typhoon on 18 September 2004. We are now

used as a common research facility by many NIES researchefgscussing the use of an alternative site for continuation of our
The station’s location allowisi- situ studies of pollution, water gpservations.

quality recovery, lake ecosystem dynamics, and material cycles

in this heavily eutrophied and polluted lake. Vehicle Test Facility (VTF)
_ ) ) The VTF is equipped with an environment simulation room, an
2) Bio-Eco Engineering Research Laboratory on-board measurement system, and a conventional exhaust

measurement system, as well as devices originally developed by
Improving water quality in enclosed water bodies is an importaf{|ES, such as an exhaust gas dispersion chamber and a high-
environmental issue in many countries around the world. If wategilution-ratio tunnel, in order to measure and evaluate real-world
cleaning technologies are used, it is essential that they be propg@icle exhaust.
suited to the local conditions. In this laboratory, research,
development, and actual field testing of new types of waste and
wastewater treatment systems, such as the advanced Johkasou
system and aquatic plant—soil application processes that use bio-
and eco-engineering technologies, are being promoted. This
laboratory will enhance research activities, including international
cooperative research.

Research Laboratory of Health Effects on Nanoparticles

NIES is constructing this building to provide new knowledge
about the health effects of nanoparticle emitted from diesel—
powered engines. The laboratory will be equipped with the newest
exposure facilities for animal experiments, etc.

Rikubetsu Stratospheric Monitoring Station

NIES has been monitoring the stratospheric ozone layer over
Hokkaido in collaboration with the Solar-Terrestrial Environment
Laboratory (STEL) at Nagoya University. Monitoring is also
performed in a room of the Rikubetsu Astronomical Observatory,
which is run by the Rikubetsu town council. The center has been
using various systems to monitor the vertical distribution of
stratospheric ozone (by millimeter-wave radiometer); harmful
ultraviolet rays (by Brewer spectrometer); and the vertical
temperature distribution of stratospheric ozone (by laser radar).
The aim is to reveal ozone depletion in the stratosphere and the
effects of the Arctic ozone hole. Since parts of the polar vortex in
the Arctic region sometimes arrive over Hokkaido in winter or
spring, Rikubetsu is one of the sites used to study the effects of
the Arctic polar vortex.
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Present Number of Personnel (2005.7.1) Personnel
Present Number of Personnel
President 1
Executive Director 2
Auditor 2
Research Coordinators 8
Audit Section 3
General Affairs Division 35
Executive Investigator 0
Principal Investigator 1
Social and Environmental Systems Division 19
Environmental Chemistry Division 14
Environmental Health Sciences Division 18
Atmospheric Environment Division 22
Water and Soil Environment Division 17
Environmental Biology Division 16
Climate Change Research Project 1
Ozone Layer Research Project 4
Endocrine Disrupters & Dioxin Research Project 15
Biodiversity Conservation Research Project 12
Watershed Environments and Management Research Project 9
PM2.5 & DEP Research Project 10
Research Center for Material Cycles and Waste Management 23
Research Center for Environmental Risk 8
Environmental Information Center 12
Laboratory of Intellectual Fundamentals for Environmental Studies 7
Center for Global Environmental Research 11
Total 270
Fields of Expertise
Basic Sciences 81
Engineering 66
Agricultural Sciences 22
Medical Science 18
Pharmacology 6
Fisheries Science 3
Economics 1
Jurisprudence 1
Total 198
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Personnel List (2005. 7. 1)

Division
Section/Bam

Headquarters

Research Coordinators

Position

President

Executive Director (Research)
Executive Director (Management)

Auditor
Auditor

Principal Research Coordinator

Deputy Director

Office of Research Coordination & Public Relations Chief

Office of International Coordination

Audit Section
General Affairs Division
General Affairs Section
Accounting Section
Facility Management Section
Executive Investigator

Principal Investigator

Social and Environmental Systems Division

Environmental Economics Section

Resources Management Section

Environmental Planning Section

(*) Multiple roles

Research Coordinator
Research Coordinator
Research Coordinator
Research Coordinator
Research Coordinator
Research Coordinatos)
Research Coordinatox)
Research Coordinatog)
Research Coordinatog)(

Chief)

Personnel

Staf Member

OHTSUKA, Ryutaro
NISHIOKA, Shuzo
I1IJIMA, Takashi

KOIZUMI, Hideaki
SADAKUNI, Mamoru

MATSUMURA, Takashi
UEHIRO, Takashi

NAKANO, Masahiro
KINO, Nobuhiro
TANABE, Masashi
YAMAZAKI, Kunihiko
HIROKANE, Katsunori
SUGIYAMA, Kenichirou

YAMAMOTO, Shoji
UENO, Ryuhei
TANABE, Kiyoshi
OSAKO, Masahiro

UEHIRO, Takashi

International Coordination Researcher
International Research Coordinatey (HIROKANE, Katsunori

Chief

Director
Chief
Chief

Chief

Director
Deputy Director

Independent Senior Researcher

Leader

Leaelgr (

Leadey (

ITO, Kishio

KASHIWAGI, Jyuniji
OTSUKA, Tetsuya
KANAI, Nobuhisa

TAKEUCHI, Tadashi

KABUTO, Michinori

HARASAWA, Hideo

AOKI, Yoji

AQOYAGI, Midori
HIBIKI, Akira
KAMEYAMA, Yasuko
KUBOTA, Izumi

MORIGUCHI, Yuichi
MORI, Yasufumi
TERAZONO, Atsushi

HARASAWA, Hideo

TAKAHASHI, Kiyoshi
HIJIOKA, Yasuaki
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Information Processing and Analysis Section Leader YOKOTA, Tatsuya
SUGA, Shinsuke
SHIMIZU, Akira
MATSUNAGA, Tsuneo
YAMANO, Hiroya

Integrated Assessment Modeling Section Leader KAINUMA, Mikiko
MASUI, Toshihiko
FUJINO, Junichi
HANAOKA, Tatsuya

Environmental Chemistry Division Director SHIBATA, Yasuyuki
Deputy Director TANABE, Kiyoshi
Independent Senior Researcher YOKOUCHI, Yoko
Analytical Instrumentation and Methodology Sectiorieader §) UEHIRO, Takashi
KUME, Hiroshi

ARAMAKI, Takafumi
SHIRAI, Tomoko

Analytical Quality Assurance Section Leade) ( TANABE, Kiyoshi
ITO, Hiroyasu
TAKAZAWA, Yoshikatsu

Environmental Chemodynamics Section Leader SEYAMA, Haruhiko
KUNUGI, Masayuki
TANAKA, Atsushi
YONEDA, Minoru

Ecological Chemistry Section Leadel) ( SHIBATA, Yasuyuki
EDMONDS, J. S.
TATARAZAKO, Norihisa

Environmental Health Sciences Division Director TAKANO, Hirohisa
Deputy Director KOBAYASHI, Takahiro
Molecular and Cellular Toxicology Section Leader NOHARA, Keiko
OSAKO, Seiichiro
ITO, Tomohiro

YANAGISAWA, Rie

Environmental Biodefense Research Section Leader FUJIMAKI, Hidekazu
MOCHITATE, Katsumi
YAMAMOTO, Shoji
KUROKAWA, Yoshika
TSUKAHARA, Shiniji

Biomarker and Health Indicator Section Leader HIRANO, Seishiro
INOUE, Kenichiro
SAl, Sei
KOBAYASHI, Yayoi

Epidemiology and International Health Research Section
Leader ONO, Masaji
TAMURA, Keniji

Atmospheric Environment Division Director SASANO, Yasuhiro
Deputy Director NAKANE, Hideaki

(*) Multiple roles
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Personnel List (2005. 7. 1) Personnel

Atmospheric Physics Section Leader EMORI, Seita
SUGATA, Seiji
NOZAWA, Toru
HIGURASHI, Akiko
OGURA, Tomoo
NAGASHIMA, Tatsuya

Atmospheric Chemical Reaction Section Leader HATAKEYAMA, Shiro
TAKAMI, Akinori
SATO, Kei
INOMATA, Satoshi
TANIMOTO, Hiroshi

Atmospheric Remote Sensing Section Leader SUGIMOTO, Nobuo
MATSUI, Ichiro
SHIMIZU, Atsushi
MORINO, Isamu

Atmospheric Measurement Section Leader TOHJIMA, Yasunori
UTIYAMA, Masahiro
MACHIDA, Toshinobu
TAKAHASHI, Yoshiyuki

Acid Deposition Research Team Leader MURANO, Kentaro
(*) HATAKEYAMA, Shiro
() TAKAMATSU, Takejirou
©) NOHARA, Seiichi
Water and Soil Environment Division Director KOHATA, Kunio
Deputy Director OTSUBO, Kuninori
Water Quality Science Section Leader FUJITA, Tsuyoshi

TOMIOKA, Noriko
SYUTSUBO, Kazuaki
YAMAMURA, Shigeki

Soil Science Section Leader TAKAMATSU, Takejirou
MUKAI, Satoshi
HAYASHI, Seiji
MURATA, Tomoyoshi
KOSHIKAWA, Masami

Geotechnical Engineering Section Leader INABA, Kazuho
DO, Taeko
Lake Environment Section Leader IMALI, Akio

MATSUSHIGE, Kazuo
KOMATSU, Kazuhiro

Marine Environment Section Leader HARASHIMA, Akira
NAKAMURA, Yasuo

Environmental Biology Division Director WATANABE, Makoto
Deputy Director £) TSUBAKI, Yoshitaka

Independent Senior Researcher SHIMIZU, Hideyuki
Ecosystem Function Study Section Leader NOHARA, Seiichi

MIYASHITA, Mamoru
NATORI, Toshiki
SATAKE, Kiyoshi
YABE, Tohru

(*) Multiple roles
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Biodiversity and Phylogenetic Study Section

Tropical Ecology Section

Molecular Ecotoxicology Section

Climate Change Research Project

Carbon Cycle Research Team

Carbon Sink Research Team

Socio-economic & Emission Modeling Team

Climate Modeling Team

Impact & Adaptation Modeling Team

Ozone Layer Research Project

Satellite Remote Sensing Research Team

Ground-based Remote Sensing Research Team

Ozone Layer Modeling Research Team

Endocrine Disrupters & Dioxin Research Project

(*) Multiple roles
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Leader

Leader

Leader

Director ()
Deputy Director £)

(*)

Leader
()
()
(*)
(%)
(%)

Leader (
(*)
(*)

Leadser (
(%)
()
()
(*)
(%)

Leader)(
(*)
(*)

Leadei) (
(*)
(*)
Director
Leader
(*)
Legder (
Leaepr (

Director
Deputy Director
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KASAI, Fumie
HIROKI, Mikiya
UENO, Ryuhei
KAWACHI, Masanobu

OKUDA, Toshinori
TANG, Yanhong

SAJl, Hikaru
KUBO, Akihiro
AONO, Mitsuko

INOUE, Gen
KAINUMA, Mikiko
MAKSYUTOV, Shamil

NOJIRI, Yukihiro
TOHJIMA, Yasunori
MACHIDA, Toshinobu
TAKAHASHI, Yoshiyuki
MUKAI, Hitoshi
ARAMAKI, Takafumi

YAMAGATA, Yoshiki
FUJINUMA, Yasumi
OGUMA, Hiroyuki

KAINUMA, Mikiko
HIBIKI, Akira
KAMEYAMA, Yasuko
MASUI, Toshihiko
FUJINO, Junichi
HANAOKA, Tatsuya
KUBOTA, Izumi

EMORI, Seita
NOZAWA, Toru
HIGURASHI, Akiko
OGURA, Tomoo

HARASAWA, Hideo
TAKAHASHI, Kiyoshi
HIJIOKA, Yasuaki

IMAMURA, Takashi

NAKAJIMA, Hideaki

SUGITA, Takafumi
YOKOTA, Tatsuya

NAKANE, Hideaki

IMAMURA, Takashi
AKIYOSHI, Hideharu

YONEMOTO, Junzo
SUZUKI, Noriyuki
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Chemical, Bioassay & Dynamics Research Team

Biological Function Assessment Team

Pathophysiology Research Team

Heath Effects Research Team

Ecological Effect Research Team

Counter Measurement & Engineering Team

Research Integration Team

Biodiversity Conservation Research Project

Wildlife Population Research Team

Biological Invasion Research Team

Community Dynamics Research Team

Ecological Landscape Research Team

Biotechnology Risk Assessment Team

Watershed Environments and Management Research P

(+) Multiple roles

Leager (
(*)
(*)
(*)
(*)

Leader

Leadgr (
(*)
(*)

Leader (

Leader (
(*)
(*)

Leadpr (
(*)

Leader (

Director

Leader

Leader

(*)

Leader

Leader

Leader

(*)

roject
Director

Personnel

SHIRAISHI, Fujio
TAKAGI, Hiroo
SHIBATA, Yasuyuki
EDMONDS, J. S
SHIRAISHI, Hiroaki

MITSUMORI, Fumiyuki
UMEZU, Toyoshi
WATANABE, Hidehiro
KUROKAWA, Yoshika

TAKANO, Hirohisa
ISHIDO, Masami
IMAI, Hideki
YANAGISAWA, Rie
INOUE, Kenichiro

YONEMOTO, Junzo
FUKUDA, Hideko
NISHIMURA, Noriko

HORIGUCHI, Toshihiro
TAKAHASHI, Shinji
TADA, Mitsuru
SUGAVYA, Yoshio
TATARAZAKO, Norihisa

SUZUKI, Noriyuki
HASHIMOTO, Shunji
ITO, Hiroyasu

SUZUKI, Noriyuki
SAKURAI, Takeo

TSUBAKI, Yoshitaka

TAKAMURA, Keniji
NAGATA, Hisashi

GOKA, Koichi
TATSUTA, haruki

TAKENAKA, Akio
YOSHIDA, Katsuhiko
ISHIHAMA, Fumiko

TAKAMURA, Noriko
FUKUSHIMA, Michio

NAKAJIMA, Nobuyoshi
IWASAKI, Kazuhiro

TAMAOKI, Masanori
TOMIOKA, Noriko

MURAKAMI, Shogo
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Watershed Environments Research Team

Coastal Environment Research Team

Remote Sensing Data Analysis Team

PM2.5 & DEP Research Project

Traffic Pollution Control Research Team

Urban Air Quality Research Team

Aerosol Measurement Research Team

Leader

(*)
Leadgr (

Leader
(%)
(%)

Director
Deputy Director €)

Independent Senior Researcher

Leader

(*)
(*)

Leader
()
Leader

(*)
(*)

Epidemiology and Exposure Assessment Research Team

Inhalation Toxicology Team

Leader
(*)
(%)

Leader)(

(*)
(*)

Research Center for Material Cycles and Waste Management

Director
Research Coordinato)

Sustainable Material Cycles Management Section  Leadler (

(*) Multiple roles
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WANG, Qinxue
XU, Kaigin
MIZUOCHI, Motoyuki
KAMEYAMA, Satoshi
NAKAYAMA, Tadanobu
OKADERA, Tomohiro
HAYASHI, Seiji

KOHATA, Kunio
MAKI, Hideaki
KOSHIKAWA, Hiroshi

MATSUNAGA, Tsuneo
YAMANO, Hiroya

WAKAMATSU, Sinji
KOBAYASHI, Takahiro

KOBAYASHI, Shinji
KONDO, Yoshinori
MATSUHASHI, Keisuke
MORIGUCHI, Yuichi
TANABE, Kiyoshi

OHARA, Toshimasa
UEHARA, Kiyoshi
SUGATA, Seiji

UTIYAMA, Masahiro
NISHIKAWA, Masataka

NITTA, Hiroshi
ONO, Masaiji
TAMURA, Keniji

TAKANO, Hirohisa
SUZUKI, Akira
FURUYAMA, Akiko
KOIKE, Eiko
INOUE, Kenichiro
YANAGISAWA, Rie

MORIGUCHI, Yuichi
KINO, Nobuhiro

MORIGUCHI, Yuichi
HASHIMOTO, Seiji
TASAKI, Tomohiro
FUJII, Minoru
NANSAI, Keisuke
TERAZONO, Atsushi
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Material Cycles Engineering Section

Waste Treatment Engineering Section

Final Disposal Engineering Section

Testing and Assessment Section

Hazardous Waste Management Section

Bio-Eco Engineering Section

Research Center for Environmental Risk

Exposure Assessment Section

Health Risk Assessment Section

Ecological Risk Assessment Section

Environmental Information Center
Information Planning Section
Information Management Section

Database Section

Leader

Leader

Leader

Leader

(*)
Leager (

Leader

Director

Research Coordinatog)
()

()

()

(*)

(*)

Lead@r (

Leader

Leadgr (

Director
Chief
Chief

Chief)(

Laboratory of Intellectual Fundamentals for Environmental Studies

() Multiple roles

Director ()

Independent Senior Researcher (

(*)

Personnel

GOTO, Sumio
KURAMOCHI, Hidetoshi
NAKAJIMA, Daisuke

KAWAMOTO, Katsuya

INOUE, Yuzo
YAMADA, Masato
INANC, Bulent
ENDO, Kazuto

NOMA, Yukio
YAMAMOTO, Takashi
SUZUKI, Shigeru
HASHIMOTO, Shunji

MORIGUCHI, Yuichi
OSAKO, Masahiro
KIDA, Akiko
TAKIGAMI, Hidetaka
HIRAI, Yasuhiro

INAMORI, Yuhei
ITAYAMA, Tomoaki
EBIE, Yoshitaka

SHIRAISHI, Hiroaki
YAMAZAKI, Kunihiko
KABUTO, Michinori
GOTO, Sumio

SUZUKI, Noriyuki
HIRANO, Seishiro
TATARAZAKO, Norihisa

SHIRAISHI, Hiroaki
IMAIZUMI, Yoshitaka

AOKI, Yasunobu
MATSUMOTO, Michi
MARUYAMA, Wakae
SHIRAISHI, Hiroaki
SUGAYA, Yoshio
TATSUTA, Haruki
KASHIWADA, Shosaku
IWATA, Motokazu

ENDO, Yuichi

SHIRAI, Kunihiko
SHIRAI, Kunihiko
WATANABE, Makoto

KASAI, Fumie
TAKEUCHI, Tadashi
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Research Laboratory (Section) of Environmental Analytical Chemistry

Leader NISHIKAWA, Masataka
SANO, Tomoharu
TAKAGI, Hiroo

(*) ITO, Hiroyasu

(*) HORIGUCHI, Toshihiro

Research Laboratory (Section) of Biological Resources and Informatics

Leader KUWANA, Takashi
SHIMURA, Junko
TOBE, Kazuo
KAWASHIMA, Takaharu

(%) SUGAVYA, Yoshio

(%) KAWACHI, Masanobu

(*) TAKAHASHI, Shinji

(*) SHIMIZU, Akira

Center for Global Environmental Research Executive Director %) NISHIOKA, Shuzo

Director INOUE, Gen

Research Program Manager FUJINUMA, Yasumi

Research Program Manager MUKALI, Hitoshi

Research Program Manager YAMAGATA, Yoshiki

Research Program Manager MAKSYUTOV, Shamil

ICHINOSE, Toshiaki
OGUMA, Hiroyuki

(%) YOKOTA, Tatsuya

(%) TAKAHASHI, Kiyoshi
() MORIGUCHI, Yuichi
() KAINUMA, Mikiko

() YOKOUCHI, Yoko

(%) TANAKA, Atsushi

(%) ONO, Masashi

(%) NAKANE, Hideaki

() EMORI, Seita

() TOJIMA, Yasunori

() MACHIDA, Toshinobu
(%) TANIMOTO, Hiroshi
(%) MATSUSHIGE, Kazuo
(%) OKUDA, Toshinori

() NOJIRI, Yukihiro

() NAKAJIMA, Hideaki
() SHIRAI, Kunihiko

(*) Multiple roles
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ADEOS-II
ADI
AGCM
AhR

AIM
am-MeOx
ASRs
BAL

BAL
BFRs
BOD

BPA

BSO
CALUX

CAS
CB
CHD
CIRA

CNC
CODCr

Co-PCBs
CT™M

DE
DeBDE
DEHP
DEP
DEP-OC
DGGE
DMA
DOM

EC
ECOSAR
EDCs
eNOS
EnvMethod
ER

FISH
GC-ECD

G-CIEMS
GC-MS

GDP
GEMS/WATER

GHG
GIS
HgOg-Org
HALOE
HFC

IL

ILAS
ILAS-II
IPCC
ISO

JA

LAN
LCA
LC-MS

Advanced Earth Observing Satellite Il
Acceptable Daily Intakes
Atmospheric General Circulation Model Lidar

Aryl hydrocarbon Receptor MAAs
Asia-Pacific Integrated Models MeJA
amorphous Metal Oxides-bound Me-Org

Automobile Shredder Residues MFA
Bronchoalveolar Lavage MMA
Brorchial Alverolar Lavage
Brominated Flame Retardants
Biochemical Oxygen Demand MOE
Bisphenol A MPA
Buthionine Sulfoximine MPAA
Chemical Activated Luciferase Expression MRI

Assay MuSEM
Chemical Abstracts Service
Carbon Black NCEP

Catalytic Hydro-Dechlorination

Committee on Space Research InternationalNDSC
Reference Atmosphere

Condensation Nucleus Counter NIST

Chemical Oxygen Demand as Determined

by the Dichromate Method NOEC
Coplanar Polychlorinated Biphenyls NOx
Chemical Transport Model oC
Diesel Exhaust OECD
Decabromodiphenylether
Bis(2-Ethylhexyl) Phthalate PBDD/DFs
Diesel Exhaust Particles
Organic Extract in DEP PBDEs
Denaturing Gradient Gel Electrophoresis  PCBs

Dimethylarsinic Acid PCD
Dissolved Organic Matter
Elemental Carbon
Ecological Structure-Activity Relationships PCR
Endocrine-Disrupting Chemicals PET
endothelial Nitric Oxide Synthase PIOT
Environmental Analytical Methods DatabasePM; 5
Estrogen Receptor PNDs
Fluorescence in Situ Hybridization POAM
Gas Chromatography-Electron Capture POP

Detection PRTR
Grid-Catchment Integrated Modeling SystemPSC
GC-Mass Spectrometry PTU
Gross Domestic Products QSAR

Global Environmental Monitoring System RA
Freshwater Quality Program RT-PCR

Green House Gas

Geographical Information System RXR

H,O, extractable Organic-bound SAGE Il
Halogen Occultation Experiment SDNN
Hydrofluorocarbon SNP
Interleukin SPM
Improved Limb Atmospheric Spectrometer TBBP-A

Improved Limb Atmospheric Spectrometer || TBT
Intergovernmental Panel on Climate ChangelfCDD
International Standard Organization TCE
Jasmonic Acid TeCB
Local Area Network TEOM
Life Cycle Assessment TEQ
Liquid Chromatography/Mass Spectrometry TG

LC-TOFMS

PCDD/DFs

Acronyms and Abbreviations

Liquid Chromatography Time-of-Flight
Mass Spectrometer

Light Detection and Ranging

Mycosporine-like Amino Acids

Methyl Jasmonate

Metal-Organic Complex-Bound

Material Flow Accounting/Analysis

Monomethylarsonic Acid

MoBPCDDs/DFs Monobromo Polychloro-Dibenpe-

Dioxins/Dibenzofurans

Ministry of Environment

Marine Protected Area

Phenylarsonic Acid

Magnetic Nesonance Imaging

Multimedia Simplebox-systems
Environmental Model

National Centers for Environmental
Prediction

Network for Detection of Stratospheric
Change

the National Institute of Standards and
Technology in the USA

No Observed Effect Concentration

Nitrogen Oxide

Organic Carbon

Organization for Economic Co-operation
and Development

Polybrominated DibenzmDioxins/
Dibenzofurans

Polybrominated Diphenyl Ethers

Polychlorinated Biphenyls

Photochemical Dechlorination

Poly Chlorinated Dibenzmbioxin/
Dibenzofurans

Polymerase Chain Reaction

Polyethylene Terephthalate

Physical Input-Output Tables

Particulate Matter less than 2.5 microns

Postnatal Days

Poler Ozone and Aerosol Measurement

Persistent Organic Pollutant

Pollutant Release and Transfer Register

Polar Stratospheric Cloud

Propylthiouracil

Quantitative Structure—Activity Relationship

Retinoic Acid

Reverse Transcriptase-Polymerase Chain
Reaction

Retinoid X Receptor

Stratospheric Aerosol and Gas Experiment ||

Standard Deviation for Normal to Normal

Single Nucleotide Polymorphism

Suspended Particulate Matter

Tetrabromobisphenol A

Tributyltin

2,3,7,8-Tetrachlorodibenzm-Dioxin

Trichloroethylene

Tetrachlorobenzene

Tapered Element Oscillating Microbalance

Toxic Equivalent Quantity

Test Guideline
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Acronyms and Abbreviations

TMT Trimethyltin

TOMS Total Ozone Mapping Spectrometer

TR Thyroid Hormone Receptor

TUNEL TdT- mediated dUTP- biotin Nick End
Labeling

UNEP United Nations Envrionment Programme

UNFCCC United Nations Framework Convention on
Climate Change

VDSI Vas Deferens Sequence Index

VOC Volatile Organic Compounds

WAN Wide Area Network

WHO World Health Organization

WNT the Working Group of the National
Coordinator of the Test Guidelines

Programme
WWW World Wide Web
XRE Xenobiotic Response Element
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Editorial Board

AOKI, Yasunobu
HARASHIMA, Akira
ITO, Tomohiro
NISHIKAWA, Masataka
SATO, Kunio

SHIRAI, Kazunari
SUGA, Shinsuke
SUZUKI, Noriyuki
SUZUKI, Shigeru
TAKAHASHI, Yoshiyuki
TSUBAKI, Yoshitaka*
UEHIRO, Takashi
YAMAGATA, Yoshiki
YOKOQUCHI, Yoko
YOSHIDA, Katsuhiko
(= Chief editor)

Request for reprints of papers and NIES publications
listed in this report:
Environmental Information Center
Facsimile:  +81-29-850-2566
E-mail: joh-kik@nies.go.jp

Other inquiries:

International Coordination Office
Phone: +81-29-850-2308
Facsimile:  +81-29-851-2854
E-mail: kokusai@nies.go.jp

National Institute for Environmental Studies
16-2, Onogawa, Tsukuba, Ibaraki 305-8506, JAPAN
http://www.nies.go.jp/
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