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Foreword
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This annual report is an official record of research activities at
the National Institute for Environmental Studies (NIES) for
the 2006 fiscal year (April 2006 to March 2007), which was
the first year of our second five-year research plan as an
independent administrative institution.

From the first to the second five-year plan, our research units
were reorganized to further help resolve serious environ-
mental problems and to strengthen our research capabilities;
this was done under the mottoes of "selection and concen-
tration" for the former and "continuity and challenge" for the
latter. Four themes sclected for priority programs were
climate change, sustainable material cycles, environmental
risk, and the Asian environment. About half of the NIES
researchers have been involved in these programs, while the
other half have carried out fundamental and pioneer studies in
the six research divisions — Social and Environmental
Systems, Environmental Chemistry, Environmental Health
Sciences, Atmospheric Environment, Water and Soil Environment, and Environmental Biology —
and the Laboratory of Intellectual Fundamentals for Environmental Studies.

Our administrative units were also reorganized. The Planning Division, which was newly
established, has played central roles in the management and support of research activities and in the
development of public and international relations, in cooperation with the General Affairs Division
and all research units.

Throughout the year we have endeavored to make advances in our research, which has covered a
wide range of environmental issues at the local, national, regional, and global levels; we have also
collaborated with many researchers from Japan and abroad. Our research activities, as well as
outreach activities such as the issue of press releases on our research findings, the dissemination of
environmental information through our home page, and the holding of public symposia and open
campus days, helped to give us an A grade in the External Committee's evaluation.

It is my sincere hope that the readers of this report will maintain an interest in NIES and will offer
comments and suggestions on our activities: such input is invaluable to the continuous upgrading of

(Lyche Ak

Ryutaro Ohtsuka, D.5Sc.
President,
National Institute for Environmental Studies
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#

During the 1950s and 1960s, Japan experienced serious environmental pollution prob-
lems that accompanied rapid economic growth. In 1971, the Environment Agency was
established within the Japanese government to develop measures 10 counteract serious
environmental pollution problems such as Minamata discase, caused by poisoning from
organic mereury in factory wastewater, and chronic bronchitis and asthma, caused by
sulfur oxides emitted from factories in large industrial complexes. In 1974, based on
the understanding that research on environmental sciences was necessary and that it
had the potential to address public needs, the Environment Agency established the
National Institute for Environmental Studies (NIES) in Tsukuba Science City, about
50 km north of Tokyo. NIES is now the primary national institute for comprehensive
research in environmental science in Japan.

During the two decades following the establishment of NIES, rapid technological
progress, structural changes in industry, and lifestyle changes created additional is-
sues for environmental science to confront. Moreover, global environmental problems
such as climate change, the depletion of the stratospheric ozone layer, acid deposi-
tion, destruction of tropical rain forests, and desertification became a4 more prominent
concern worldwide.

NIES underwent a major reorganization in 1990 to enable it to conduct more inten-
sive research on conservation of the natural environment and global environmental
changes and their effects. The new structure included two research project divisions,
six fundamental research divisions, and the Center for Global Environmental Research.
In addition, the Environmental Information Center was given the task of providing
access to research publications and environment-related databases.

In January 2001, the Environment Agency became the Ministry of the Environment
as a part of structural changes within the Japanese government. At the same time,
NIES established a Waste Management Research Division.

In April 2001, NIES became an independent administrative institution, giving it a
degree of independence from the national government, The change from government
institute to independent status allowed more flexibility in operations, thus enabling
the institute to respond with more agility to the demands of society. At the same time,
NIES prepared a five-year (2001-20035) plan that corresponded to the objectives of
the Ministry of the Environment.

In 2006, NIES embarked on its second five-year (2006-2010) plan and reorganized its
rescarch system to focus its resources on four priority rescarch areas: climate change,
sustainable material cycles, environmental risk, and the Asian environment. At the
same time, NIES renewed its resolve to engage in fundamental research in order to
respond to emerging and potential environmental issues. In collaboration with many
institutions in Japan and abroad, it continues to engage in scientific research on en-
vironmental issues.

Researchers at NIES are skilled in various ficlds, such as physics, chemistry, biology,
health sciences, engineering, agricultural and fisheries sciences, law, and economics.
Interdisciplinary studies are also carried out, particularly in the context of our prior-
ity research projects. NIES has various types of experimental facilities and remote




Outline of NIES

research stations such as the Lake Kasumigaura Water Research Laboratory, Fuji
Hokuroku Flux Observation Site, and the Global Environmental Monitoring Stations
in Hateruma and Cape Ochi-ishi,

As of April 1, 2007, the total number of NIES regular permanent staff was 254
(including 5 foreign researchers). There were also 584 non-permanent researchers,
including 64 foreign researchers, as of March 31, 2007. The total budget for FY 2006
wits 14 100 million yen.

Table 1 Number of

permanent staff (as Rescarchers 194 T6.4%
of April 1, 2007) Administrative & management 50 19.7%
Environmental Information Center 1] 3.9%
Total 254 1005

Table 2 Budget for the

Sapcni Titesymr bl of 2006-2010 budget  Fiscal 2006

MIES (in millions of yen) Caleanry {5 years) budget
Revenues Grant for operating costs 48 196 9616
Subsidies for facilities 2420 415
Commissioned work 200275 403535

Others 70 14

Total 70961 14 100

Expenditures Project costs 30 898 6 169
Facility improvements 2420 415

Expenses for commissioned work 200275 40535

Personnel expenses 4795 2919

General administrative expenses 2573 542

Total 70 961 14 100

MNote: The budget for each annual work plan will be requested and decided each fiscal year,
based on the second five-year plan.
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Center for Global
Environmental
Research

Above: Fieldwork at
. Lake Mashu.

Below: Chaenomeles
Japonica (Japanese
quince) near Fuji
Hokuroku Flux

Observation Site.

Above: Goat grazing near Hateruma Global
Environment Monitoring Station.
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The Center for Global Environmental Research (CGER ) was established in 1990 as a
focal point for Japan's contribution to global environmental research. Since then, it has
been working to clarify scientifically the effects that humanity has on the environment
to create a foundation for targeted measures for environmental preservation.

As the core organization for research on climate change at NIES, CGER carries out
research ranging from greenhouse gas (GHG) observations to climate change predic-
tions, risk assessment, and future scenario studies targeting a low-carbon society. This
research forms the basis of the Climate Change Research Program, which is composed
of the following four research projects.

Project 1: Long-term variation mechanisms of greenhouse gas concentrations and
their regional characteristics

Project 2: Greenhouse gas observations from space and use of the observations o
estimate global carbon flux distribution

Project 3: Assessment of climate risk based on integrated climate, impact, and land-
use models

Project 4: Developing visions of a low carbon society and integrated analysis of
climate policies

In addition to climate change research, CGER contributes to the effective implementa-
tion of research at the national and international levels and the creation of a network
of researchers through strategic monitoring, the creation of a global environmental
database, and integration and support of global environmental research. Furthermore,
the results of these activities are made available not only to other researchers and
related organizations, but also to the general public.

Observational studies on greenhouse gases

Concentrations of GHGs in the atmosphere are controlled by their emission source
fluxes and sinks. To clarify budgets of GHGs in the atmosphere, we measure GHG
concentrations and fluxes in the Asia—Oceania region. GHGs are monitored from air-
planes, cargo ships, and monitoring stations (in Hateruma and Ochi-ishi). Vertical Cco,
profile observations by commercial airplanes at various sites (Figure 1) commenced

Fig. 1 Air routes and
numbers of trials of verti-
cal profile abservations
over various airports
worldwide.

All Flights ,| d
E1-0701 | |/

| L




Fig. 2 Latitudinal long-
term variations in CO,,
as observed from cargo
ships in the Paciiic.

Center for Global Environmental Research

last year with the cooperation of Japan Airlines (JAL). These profile observations are
useful for investigating regional surface CO, flux and air-mixing mechanisms.

We have been observing CO, , oxygen, and isotopes for several years at the monitoring
stations and over the Pacific using cargo ships (owned by Toyofuji Shipping Company)
that operate between Japan and Oceania, and Japan and the Americas. Such long-term
observations provide a global view of GHG concentrations (Figure 2) and information
on CO, budgets in the atmosphere. From these observations, the Pacific Ocean was
estimated to be a stable sink of CO, at about 1.8-2.1 Pg-Cly from 1995-2005.

Regional CO, flux in Siberia was modeled with CO, data obtained from several tower
observation sites in West Siberia. We found that inverse modeling using such new
data sets for inland areas gave flux estimates that were consistent with outputs from
biological models such as SIM-Cycle.

Greenhouse gas observation from space

Plans have been made to launch the Greenhouse Gases Observing Satellite (GOSAT)
in 2008. We are currently conducting research to derive precise column concentrations
of CO, and CH, from the GOSAT observations.

A field experiment in which a GOSAT bread-board model (BBM) was placed on
the top of Mt, Tsukuba was conducted in December 2006 with in-situ {continuous
direct air-sampling) measurements of CO,, and the obtained spectra were analyzed. A
compact in-situ CO, monitor was placed aboard a Cessna aircraft, and measurements
were taken along the shoulder of the mountain, near the measurement ray path of the
BBM. Sky-radiometers and sky-cameras were also placed at the top of the mountain
and near the ground in the region of the solar reflection target to monitor temporal
variations in aerosols and clouds. The column amounts of CO, retrieved from the
BBM agreed with those from the in-situ data, within about 2%. When aerosol effects
were considered in the BBM data retrieval by using data from the sky-radiometers, the
difference decreased to approximately 0.2% to 0.4%. This field experiment assured us
that the GOSAT data retrieval algorithm being developed works well in the field.

7
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ﬂ

Climate risk assessment

This project covers climate risk assessment based on predictions of future changes
in natural and social systems. One of the focal points of this research is to assess the
range of uncertainty in future predictions due to the randomness of climate variability
and the incompleteness of our knowledge of natural and social systems.

As a quantitative assessment of the robustness and uncertainty of climate predictions,
we conducted a study to examine whether human contributions to changes in extreme
temperature indices have larger amplitudes than uncertainty due to natural variability
in near-future (up to 2030) climate prediction. We performed 10 runs of the initial-
condition perturbed ensemble of a coupled atmosphere-ocean general circulation
model under the anthropogenic greenhouse gas and aerosol emission scenario of the
International Panel on Climate Change (IPCC) Special Report on Emissions Scenarios
(SRES) AlB (business-as-usual). All 10 runs predicted that in the near future over
most land areas there would be more frequent occurrences of warm nights and warm
days, and less frequent cold nights and cold days, suggesting that human influences
will have become larger than natural variability (Fig. 3 for warm nights). The fraction
of areas where all runs agreed on the direction of changes over land was insensitive lo
ensemble size (for warm nights, 96% and 93% for 4 and 10 runs, respectively). These
results suggest that policymakers should not discount the possibility of changes in
temperature extremes in the near future, even if the influence of natural variability is
taken into account. Uncertainties in models and emission scenarios and the potential
influence of natural external forcings (changes in the solar cycle and large amounts
of volcanic activity) in the near future are reserved for future work.

Fig. 3 Predictions of
the frequency of warm
nights. Warm nights

are defined as days in
summer (June to August
for the Northern Hemi-
sphere and December to
February for the South-
ern Hemisphere) in
which the daily minimum
temperature is higher
than the 95th percentile
value of the summers 2 ] 0875 1 1.25 1.3 1.7
in 1951-1970. The top - :
panels show the 10-run
means of the relative
change in frequency of
warrm nights in 2011
2030 (left) and 1981-
2000 {right) with respact
to 1951=1870 (values
larger than 1 denote in-
creases). Bottom panels
indicate the number of
runs thal predicted more
frequent warm nights
for 2011-2030 (left) and
for 1981-2000 (right)
than for 1951-1970 (10
denotes unanimity).
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Climate policy assessment

We perform integrated assessments of climate change mitigation strategies by identi-
fying strategies and envisioning scenarios for meeting medium- and long-term goals
for reducing GHG emissions, analyzing international policies, and assessing the cost-
effectiveness of countermeasures. By setting goals for 2050, including the required
technological and social innovations (such as improvements in urban development)
that need to be in place by then, we showed that it will be possible to achieve a high-
quality, low-carbon society that continues to meet required service demands while
still achieving a 70% reduction in CO, emission levels (compared with 1990 levels)
in Japan.

We provide training workshops and manuals for Asian researchers to learn how to use
the models developed by our research team. Our partner researchers throughout Asia
use these models 1o analyze the effectiveness of climate change mitigation strategies
in their countries. For example, we analyzed the target, proposed by the Chinese
Government, of improving energy intensity (i.e. energy consumption per GDP) by
20% between 2005 and 2010, Through our research, we found that if the GDP growth
rate remains high, even if highly energy efficient technologies are introduced, China
will be able to achieve only a 12.3% improvement by 2010, so it will be necessary 1o
develop new technologies or adopt new policy combinations to meet the target.

Long-term monitoring of greenhouse gases and other air pollutants

We monitor GHGs (e.g., CO,, CH,, and N,O) and other chemical species (CO, NO,,
and SO ) from several platforms. We have two remote stations: Hateruma Island, over
1000 km southwest of the Japanese mainland, and Cape Ochi-ishi, in northeastern
Hokkaido, We also use airplanes that fly over Siberia and commercial ships that tra-
verse the Pacific to measure GHGs and collect air samples.

At both monitoring stations, GHGs are continuously monitored and related species
are measured 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/nitrogen
ratios, and isotope ratios in CO,. Over the last 13 years, the average CO, concentra-
tion measured at both stations has increased from about 360 ppm to 385 ppm, with a
recent growth rate of over 2 ppm/year.

Routine measurements of atmospheric GHGs and oceanic pCO, in the Pacific have
been conducted from the Voluntary Observing Ship M/S Fujitrans Future 5 since July
2006. The MIS Pyxis collects air samples and measures oceanic pCO, along shipping
routes between Japan and the USA. For sampling at latitudes higher than 40°N, the
M8 Skaubryn is used. Latitudinal distributions and long-term trends in GHGs are ob-
served, together with trends in oxygen/nitrogen ratios and CO, isotopes. We analyzed
long-term pCO, records and revealed the climatology of the ApCO, (the difference
in pCO, of the ocean and atmosphere) distribution over 12 years ( 1 995-2006) in the
North Pacific. The increase rate of the North Pacific Ocean pCO, was nearly the same
as that of the atmosphere from 1995 to 2006.
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Carbon dioxide flux monitoring in terrestrial ecosystems

We monitor carbon exchange between the atmosphere and the terrestrial ecosystem at
two remote stations in larch forests. To gain a better understanding of the mechanisms
behind CO, balance. we are carrying out integrated observations using not only basic
micrometeorological methods, but also a physioecological approach.

In 2006, we established the Fuji Hokuroku Flux Observation Site in the foothills of
Mt. Fuji to elaborate on the results of measurements of carbon balance. At the new
site, we are able to perform integrated research involving measurement methods that
draw upon expertise from several disciplines. For example, by using airborne laser
altimetry and digitizing the results, we have succeeded in developing a methodology
for estimating the history of larch forest growth, including the distribution and transi-
tion in height of trees over the past four decades.

At the Teshio Carbon Cycle and Larch Growth (CC-LaG) Experimental Site (Fig. 4),
which was established in 2001 in a catchment in Hokkaido, we are focusing on the
transition of carbon flow during the arboreal growing period. After the felling of a
natural forest, we planted larch saplings in 2003 and are now using standard forestry
practices to manage them. Before the felling, the gross primary production (GPP)
was nearly balanced with the total ecosystem respiration (Re) in the forest, and the
net ecosystem exchange of CO, (NEE) was small. The clear-felling of trees further
decreased the sequestration capacity of this ecosystem. Sasa bamboo, which is the
main vegetation of the forest floor, has a large biomass, and the NEE was negative in
the daytime during its full growing period. However, because of the large respiration
rate of the sasa bamboo at night, the mean NEE remained positive (because of carbon
release) even after the clear-felling of the surrounding forest. After strip-cutting the
sasa bamboos and planting larch saplings in autumn 2003, CO, emissions from the
lorest gradually decreased with the increase in larch growth.

Fig. 4 Effect of clear-
cutting and planting on
carbon balance in forest
ecosystem at Teshio
Carbaon Cycle and Larch
Growth Experiment Site.
Photos show forest
before and after clear-
cutting and planting:

a, before clear-cutting, — R B T B B B B i e e e me e
August 2001; b, after m RAE i i
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2003; c, after planting,

(X
(=]

e
(=]

T
June 2004, e
E
Q0
o

‘2 4100 _

g {80 =

g"lﬁ‘ . 180 LE

| Joo E

=20+ 'Mh | 120 E

P I | Lai |l g 1 | | i i P I o 050 @0 i u

Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan
2001 2002 2003 2004 2005

10




Center for Global Environmental Research

L]

Fig. 5 The Meteoro-
logical Data Explorer
(METEX) is a system
developed o use me-
tearological data for
assisting in the analysis
of GHG monitoring
resulis. The new server
system provides power-
ful services for online
air trajectory calculation
and visualization of vari-

ous meteorological data.

It also provides data o
users around the warld
for use in offline trajec-
tary calculations.

Online plot of air temperature.

Online plot of wind field.

Hardware and System Configarabion

New server system in FY2006

Global Environmental Database

CGER develops and manages various databases, websites, and data analysis tools for
global environmental research and makes them available to the public. The following
five databases and related tools were developed or updated at CGER: Global Envi-
ronmental Monitoring, Terrestrial Carbon Sink Modeling, Greenhouse Gas Emission
Scenarios, Greenhouse Gas Emissions, and Carbon Flows.

The Meteorological Data Explorer (METEX) is an application suite for analysis and
visualization of the dynamics and material transport of the atmosphere using wind
vectors and other data calculated by numerical meteorological models (Fig. 5). Anew
version of METEX that works on our new server system was developed in 2006 and
publicly released in April 2007 (see http://db.cger.nies.go.jp/metex/). This version has
enhanced the online capability of METEX. and most of the functions of the previous
version of METEX have been replaced with new web applications.

The Greenhouse Gas Emission Scenario Database contains emission scenarios devel-
oped by various countries and organizations. In 2006, the structure of the database
was reorganized, and we improved the database’s ability to compare and analyze
scenarios from many perspectives. The results of the scenario analyses using this
new capability were reflected in the newly released Fourth Assessment Report of the
Intergovernmental Panel on Climate Change (IPCC AR4).

11
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Office for Coordination of Climate Change Observation

The “Earth Observation Promotion Strategy™ of the Council for Science and Tech-
nology Policy proposed the establishment of a national Earth observation alliance to
enhance cooperation among organizations and ministries, As climate change is one
of the most important issues facing the global environment, the Japanese Alliance
for Climate Change Observation (JACCO) was launched by the Ministry of the En-
vironment (MOE) and the Japan Meteorological Agency (JMA) in April 2006. The
Office for Coordination of Climate Change Observation (OCCCO), located in CGER
at NIES, supports the activities of JACCO. The goal of JACCO is to develop a com-
prehensive and integrated climate change observation system that takes user needs
into consideration. OCCCO held a kick-off ceremony and seminar on September 19,
2006 in Tsukuba, Japan.

Global Carbon Project (GCP) Tsukuba International Office

The Global Carbon Project (GCP) Tsukuba International Office (Japan) contributes
to the integration of the human dimension into the earth system science of the global
carbon cycle by advancing research and scientific networking on carbon management.
A high priority for the Japan office is to develop and coordinate its new flagship pro-
gram entitled “Urban and Regional Carbon Management” (URCM), which focuses
on a comparative and historical approach to urban and regional carbon footprints,
as well as their determinants and trajectories, future scenarios, and opportunities
for management. In 2006, the GCP Tsukuba office organized a major international
conference in Mexico, a side event at the United Nations Framework Convention on
Climate Change (UNFCCC) Conference of the Parties (COP-12) in Nairobi, and two
workshops (in Indonesia and Japan), in partnership with a number of international
scientific networks and institutions.

12
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Research Center for Material Cycles and Waste Management

Fig. 1 Changesin
eco-velocity from 1995
to 2000 by sector. Listed
are the top 10 sectors
for which the eco-ve-
locities increased or
decreased the most in
terms of the following
four factors: C (con-
sumption volume), L
(product supply chain),
d (unit CO, emission in
production phase), and
& (unit CO, emission in
use phasei.

#

Since its foundation in 2001, the Research Center for Material Cycles and Waste
Management has aimed to foster a society with desirable material cycles and reduced
utilization of natural resources, reduced generation of waste, increased recycling of
materials, and appropriate waste management. In the second five-year plan at NIES
(covering 2006-2010), the center is playing a main role in promoting a research pro-
aram named “Sustainable Material Cycles”, which is one of four priority programs at
NIES. The program comprises four core research projects and other research activities
aimed at ensuring appropriate waste management.

1. Designing and evaluating material cycle systems and policy/management
technigques for the near future (Core research project 1)

A future vision for achieving an effective material-cycling society is needed at various
government levels as well as at the levels of the public, administrative authorities, and
industry. This research project envisages technology and socioeconomic systems in a
society thus equipped 10 to 20 years in the future and will develop transition scenarios
and specific plans to reach strategic targets set based on forecasting and backcasting
approaches. The following results were obtained in the first year of the project.

“Eco-velocity”™ (Fig. 1) was proposed as a simple indicator, associated with a concept
of sustainable consumption, representing the balance between the rate of growth in
product consumption and the rate of progress in the environmental efficiency of tech-
nologies related to the lifecycle of the product. It can be estimated with an economic
input—output model that integrates material flows and environmental loads such as
GHG emissions,

We selected recyclable mineral resources (construction materials, metals, etc.) and
biomass resources { food wastes, sewage sludge, etc.) as research targets, and designed
preliminary resource circulation systems applicable to the near future. We designed not
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Fig.2 WMercury emis-
sion inventory for Japan,
2003 (units: thyear),

Research Center for Material Cycles and Waste Management

only an integrated system comprising material production and waste processing for
mineral resources, but also a system that combines an existing MSW (municipal solid
waste) incineration facility with a biogas production facility for biomass resources.
A benchmarking approach was proposed as a technique for improving the MSW
management system of each local government and comparing the MSW management
performances of different governments. We proposed “Waste-Environmental Account-
ing” as a way of clarifying both the effects of various environmental management
activities and their necessary costs. We applied this approach to management activities
under the Container and Packaging Recycling Law and 1o MSW management,

2. Management of hazardous and valuable substances in the life cycles of materi-
als and products (Core research project 2)

Behavior and control of brominated flamne-retardants and related chemicals at an
electronics recycling plant

Air monitoring for brominated flame retardants (BFRs) and polybrominated dibenzo-
p-dioxins/dibenzofurans (PBDD/DFs) was conducted at a TV-set dismantling plant
in Japan. During the investigation, technical countermeasures to reduce the amount
of particle dust were introduced into the process, and the concentrations and patterns
of BFRs and PBDD/DFs in air samples before and after the measures had been taken
were compared. After the technical improvements had been made, the total amounts
of bath polybromodiphenyl ethers (PBDEs) and PBDD/DFs in the air were reduced
by one order of magnitude. The patterns and concentrations of PBDESs in the airborne
dust were similar to those of the dust inside the TVs, suggesting that the airborne dust
was derived from the dust inside the TVs. This finding suggests the importance of
removing the dust from inside TVs before separating out the various components. in
order to decrease the exposure of workers at the plant.

Measures for managing recycling and disposal of valuable and hazardous metals

Emissions of the hazardous metal mercury to the air in Japan were estimated. Annual
release was estimated as 24 to 35 t/year (see Fig. 2, which depicts the main sources
and amounts). The amount of mercury recycled (approximately 80 t/year) exceeded
domestic demand ( 10-20 t/year).

We proposed a method for the analysis of hazardous and valuable metals in products
such as e-wastes. This method includes
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Methodology for environmental safety quality control of recycled products

The prototype of a hierarchical framework for evaluation of recycled products used at
construction sites was proposed, focusing on risks of soil and groundwater pollution. A
broad range of shapes and reuse environments of recycled products was evaluated by
using combinations of different test methods consisting of exposure tests and leaching
tests. Inter-laboratory validation of the environmental availability test, which is one
of the leaching tests developed in this study, was carried out in cooperation with 19
laboratorics. A model which depicts contaminant-transfer from the recycled products
to soil and groundwater was developed to estimate impacts on the environment,

3. Developing a win-win resource-recycling technology for waste biomass (Core
research project 3)

Project 3 aims to recover energy and materials from biomass and develop organized
applications for them, In the process tested, waste woody biomass was easilicd and
reformed at around 1123 K without the use of a reforming catalyst. Efficient produc-
tion of biofuel gas with more than 4200 kJ was accomplished (Figs. 3 and 4).
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We also evaluated the potential to produce biogases by hydrogen-methane fermenta-
tion of wet waste such as kitchen garbage. Effective biogas production from bench-
scale fermentation systems could be achieved. Furthermore, we investigated the use
of a magnesium ammonium phosphate (MAP) — anaerobic ammonium oxidation
(ANAMMOX) denitrification system to remove the ammonium that disturbs practi-
cal biological methanation.

As the first step toward optimizing the conventional biodiesel fuel (BDF) production
process, the phase equilibria required for the design of BDF separation and purifi-
cation processes were measured, and the model most useful for the process design
was determined from various kinds of Universal Quasi-Chemical Functional-group
Activity Coefficients (UNIFAC) models.

A series of batch lactate fermentations of food wastes were carried out. We developed
a zero-emission—type fermentation system that simultaneously produces lactate and
animal feed. The system discharges no wastewater or solid residue.

We also constructed a pilot-scale phosphorus adsorption/desorption processes for
centralized wastewater treatment. We also developed a system of phosphorus removal
by the use of iron electrolysis and investigated suitable operational conditions. These
processes were combined with a sludge-reduction system, and basic parameters for
optimum operation were preliminarily established.
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Finally, to develop and evaluate material cycle systems that integrate raw materials
and waste processing, a cement-production process was designed and evaluated. The
system combines a pre-treatment process to change sewage sludge into solid fuel and
a cement-production process. Comparison of the new system and conventional ones
{such as incineration) and technical findings revealed that the system reduced CO,
production because of the replacement of charcoal by the biomass fuel.

4, Establishing appropriate management networks and technology systems to
support sound international material cycles (core research project 4)

To help promote appropriate material cycles in Asia, we examined current methods of
recycling and waste management in each country. In addition, for developing countries
we designed, applied, and evaluated waste-management technologies and systems that
achieve both appropriate disposal and global warming mitigation.

We analyzed material flows of internationally traded recyclable resources such as
e-wastes and plastics (Fig. 5). Domestic e-waste generation in Asia and the volume
of second-hand electronic equipment exported from Japan are increasing. The costs
of schemes for the recycling of waste home appliances were compared. To properly
recognize both the resource and hazardous potentials of recyclable resources, we listed
and organized the factors which affect both potentials. The case study of personal
computers revealed the importance of the efficient recovery of minor elements.

The occurrence of persistent organic pollutants (POPs) and heavy metals was reviewed
in relation to material recycling and waste disposal in Asia. A lab experiment and field
survey were started to obtain the emission factors for the emission of these compounds
from specific processes such as thermal treatment and dumping disposal.
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To design a waste-management technology and system for developing countries,
factors affecting the adoption of existing technologies were extracted from Asian
waste-management systems through a comparative study. A laser methane detector
— static chamber method was developed for measuring whole-surface GHG flux from
solid waste disposal sites.

The regional characteristics of liquid wastes were investigated with the aim of introduc-
ing effective bio-eco—engineering systems into developing countries. Some affordable
technologies for liquid waste treatments were investigated, and basic parameters for
optimum operational conditions were preliminarily established.

5. Research to ensure appropriate waste-management practices

To support the formation of a sound material-cycling society it is indispensable to
establish safe and reassuring technologies for appropriate waste treatment and disposal,
as well as testing, assessment, and monitoring procedures to confirm the security of
the facilities. This fiscal year we dealt with the following problems.

We devised intermediate treatment scenarios: maintaining the status quo and converting
to incineration or separation to recover resources and thus control the quality of wastes
going to landfill. The latter scenario was based on an assessment of the separation
performance of existing intermediate process technologies through the evaluation of
amounts going to landfill and the organic and heavy metal content.

Underdrainage or horizontal plate-layer drainage were proposed and analyzed as
measures to counteract delays in the stabilization of offshore landfill sites. We expect
that the results of the analysis will form a useful scientific base for the closure and
aftercare maintenance of landfill sites in Japan.

Continuous monitoring data on organic halogenated compounds in flue gases were
collected at an incineration plant, and useful relationships between the monitoring data
and dioxin concentrations and operational parameters of the plant were obtained.

Evaluation of maintaining an advanced on-site household domestic wastewater treat-
ment process with iron electrolysis on the removal of organic compounds, nitrogen, and
phosphorus suggested that high treatment capacity could be obtained by appropriate
maintenance and that the target effluent water quality could be achieved.

6. Promotion of fundamental research

We estimated the amounts of generation and landfilling of waste asbestos from the
past to the present and examined how to find or discriminate waste asbestos at land-
fill sites. For treated (vitrified) waste asbestos, we developed a new testing method
that uses transmission electron microscopy (TEM) and satisfies three requirements:
observation of small and thin fibers, crystallographic identification of minerals, and
determination of chemical composition. By applying the TEM method we observed
thermally treated crysotile and crocidolite fibers, counted their numbers, and confirmed
their transformation into other crystalline structures.

In addition, we have been developing databases that interrelate material cycling and
waste disposal processes, the conversion of material flows that include recycling and
disposal, and the chemical composition of organic materials.
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In accordance with the second five-year Plan (2006-2010) of the National Institute
for Environmental Studies (NIES), the Research Center for Environmental Risk
(RCER) is conducting an Environmental Risk Priority Program. In this program, we
perform comprehensive research on how to assess environmental risks, such as the
effects of chemical substances, invasive species, and nanoparticles, on human health
and the ecosystem.

The Environmental Risk Priority Program includes the following four Core Research
Projects:

I. Integrated exposure assessment analysis of the complex factors involved in chemi-
cal exposure.

2. Development of methods for the health risk assessment of environmental chemicals

that induce sensitivily reactions.

3. Assessment of the health risks associated with the disposition of environmental
nanoparticles.

4. Development of environmental risk assessment methods that take into account
biodiversity and ecosystem functioning.

We are also conducting the following research activities with a view to their future
application to environmental decision-making:

* Fundamental research to improve environmental risk assessment methodologies.
* Collection and dissemination of information on environmental risks.

* Development of environmental risk assessment practices for regulatory objectives.

1. Integrated exposure assessment analysis of the complex factors involved in
chemical exposure

We aim to establish an exposure assessment process that effectively and compre-
hensively considers the complex nature of exposure to chemicals. The project will
integrate a number of exposure variables, including chemical composition and spatial
and temporal scales, to provide a more comprehensive view of exposure status for
future integrated exposure assessment. The project consists of three main topies: (1)
development of methods of hierarchical exposure analysis based on GIS from the
regional to the global scale (Fig. 1): (2) exposure measurement based on in vitro and
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inn vivo bioassays; and (3) exhaustive development of integrated exposure analysis.
as described below.

Development of hierarchical exposure analyses as part of topic 1) will help us to un-
derstand the multiple factors involved in the interaction between natural environmental
dynamics and chemical exposure. This year, we validated a regional-scale GIS fate
model, expanded it to a global fate model, and performed a case study of the global
fate of PCBs. We also studied the sediment—water dynamics of selected hydrophobic
chemicals on the basis of field surveys and laboratory experiments, and we used
monitoring data to study statistical methods of exposure analysis.

To analyze the complex causes of exposure we are applying bioassays and exhaustive
chemical analyses to environmental samples. We have used various bioassays and
analyses to perform a preliminary field survey of selected river waters: developed
both new analytical and test methods for airborne mutagenic compounds and in vive
test methodologies for aquatic organisms; and performed related basic studies on both
in vitro and in vive bioassays.

We aim to present the methods and results of our integration of the complex compo-
nents of exposure and to be able to analyze various types of data (e.g. socioeconomic)
in order to develop effective measures for exposure reduction and control. We are
developing new methods of risk assessment that involve both the integrated analysis
of sociological data and the use of conventional assessment methods. This year, we
have begun the collection, compilation, and conversion of socioeconomic and other
data for their incorporation into the GIS database system.

2. Development of methods for the health risk assessment of environmental
chemicals that cause sensitivity

To understand the triggering of chemical sensitivity reactions in individuals, we ana-
lyzed the effects of environmental chemicals on higher biological functions such as
genetics, development, reproduction, immunity, and neurobehavior systems. Our aim
is to establish experimental models that can be used to assess the health risks posed
by low-dose environmental chemicals in susceptible individuals.

Establishing a new experimental model to identify and assess harmful effects
on nervous and inunune system functions following exposure to low-dose
environmental chemicals

We have developed a system for evaluating the olfactory detection threshold of volatile
organic compounds (VOC) gases in mice. In this ongoing study, we have found that
the detection threshold of toluene gas in mice is under 5 pph—at least 99% lower
than that reported previously in humans.,

During 6 weeks of low-level exposure of BALB/c mice to toluene, body weight
decreased dose-dependently with or without ovalbumin (OVA) immunization. In
contrast, after OVA immunization of C3H mice, the increase of body weight was
observed until 50 ppm toluene exposure but not in 300 ppm. The tendency of shift to
Th2 type appeared in unimmunized C3H mice.

Low-level exposure of C3H mice to toluene increased the expression of genes encoding
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dopamine receptors, transcriptional factor, and tumor necrosis factor (TNF)-a in the
hippocampus. However, in BALB/c mice, decreased expression of the gene encoding
transcriptional factor,and increased expression of the gene encoding capsaicin receptor
occurred in the hippocampus.

Selecting reliable and feasible methods of investigating the effects of
environmental chemicals on experimental animals in various developmental
stages (fetal, newborn, adult)

In the absence of toluene exposure, male fetuses had higher levels of testosterone and
estradiol than female fetuses. However, toluene exposure significantly decreased tes-
tosterone and estradiol levels in male fetuses but not in female fetuses, thus reducing
the sex differences in these steroid levels, These results suggest that toluene exposure
during development affects brain sexual differentiation, targeting male offspring.

The respiratory stimulant peptidoglycan (PGN) elevated the expression levels of the
gene encoding toll-like receptor (TLR) 2 in the lungs of weanling mice. However, il
did not lead to Thl type functional development or allergic suppression in an allergic
mouse model.

Administration of 2,3,7 8-tetrachlorodibenzo-p-dioxin (TCDD) to mice on postnatal
day (PND) 7 downregulated the mRNA expression of both calbindin D and the Na*/
Ca** exchanger NCX-1, which are involved in transcellular Ca™ transport in the early
stages of renal development. Furthermore, exposure to TCDD on PNDs 14 and 21
induced high-level expression of the mRNA of 25-hydroxyvitamin D, la-hydroxylase
(CYP27B1). These findings indicated that TCDD disrupts vitamin D metabolism and
Ca** transport in the developing mouse kidney.

The vulnerability of the developing brain is considered to depend particularly on
the period of exposure to environmental chemicals. Exposure of 5-day-old rats to
bisphenol A caused hyperactivity in the rats as juveniles (age 4 weeks) but not as
young adults (age 8 weeks) (Fig. 2). However, denervation of dopaminergic neurons
by bisphenol A was still observed in adult rats pathologically. We therefore need to
assess the potential risks of such chemicals throughout life.
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Screening system to assess complex sensitivity factors revealed when exposure to
environmental chemicals aggravates health disorders (e.g. allergic diseases)

We investigated the effects of environmental chemicals, including mono-ethylhexyl
phthalate, diisononyl phthalate, diisononyl adipate, tris(2-ethylhexyl)rimellitate, and
bisphenol A, on atopic-dermatitis—like skin lesions induced in NC/Nga mice by house
dust mite allergen. Exposure to diisononyl phthalate and bisphenol A at some doses
exacerbated atopic dermatitis in mice.

3. Assessment of the health risks associated with the disposition of environmental
nanoparticles

We have been investigating the biological impacts of ultrafine particulate matter and
environmental nanoparticles and determining how these materials behave in the body.
Our final goal is to establish health risk assessment methods that are geared to these
kinds of particles rather than to regular chemicals (Fig. 3).
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Nanoparticle-enriched diesel exhaust was generated from a diesel engine. Chemical
analyses indicated that 55% of nanoparticles generated originated from unburned
diesel fuel and consisted of organic carbon. We have been exposing rats and mice to
nanoparticle-enriched diesel exhaust in four inhalation chambers (control, low, me-
dium, and high [ca. 100 pg/m°] nanoparticle concentrations). Exposure increased the
mRNA levels of the genes encoding heme oxygenase-1 and other antioxidant enzymes,
exacerbated bacterial-toxin-induced lung inflammation, and had adverse effects on the
cardiovascular system. We have also studied the cellular uptake of nanosize gold and
fluorescent polystyrene particles. We found that the cells used MARCO (macrophage
receptor with collagenous structure) to recognize and phagocytose the nanoparticles,
Also, after intratracheal injection of nano gold particles into mice, we found particles
of 20 nm diameter on the endothelial surface by electron microscopy.
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Fig. 4 Spatial distribu-
tion of juvenile mantis
shrimp and bottom
hypoxia in Tokyo Bay

We investigated the interaction of multi-walled carbon nanotubes (MWCNTS) with
macrophages and found that dispersed MWCNTSs were highly reactive with the plasma
membrane. Electron microscopic analyses indicated that the plasma membrane was
injured directly by MWCNTs.

The toxicity of heat-treated chrysotile and crocidolite asbestos was determined by
using macrophages and lung epithelial and mesothelial cells. The eytotoxicity of the
asbestos samples appeared to change with the surface activity of the asbestos.

4. Development of environmental risk assessment methods that take into account
biodiversity and ecosystem functioning

Bottom-trawl surveys were performed seasonally to collect fishes, molluses, crusta-
ceans, and echinoderms at 20 sampling stations in Tokyo Bay. The samples were used
to analyze spatiotemporal changes in abundance, biomass, and species composition.
Samples of surface and bottom seawater and of bottom sediments were collected to
measure temperature, dissolved oxygen concentration, salinity, nutrients, chlorophyll-
a, heavy metals, and organic chemicals. The relationships between environmental
parameters and biological responses at the population and community levels are to
be evaluated. This will include evaluations of inter-species relations (e.g. by the food
web) in demersal/benthic communities and the involvement of commercial fishing
pressure on population decline. Detailed field studies were also conducted to eluci-
date the life-history traits of marbled flounder, dragonet, and mantis shrimp and the
possible impacts of environmental stressors such as hypoxia and harmful chemical
substances. Preliminary results showed that hypoxia might have restricted the spatial
distributions of dragonet and mantis shrimp in Tokyo Bay (Fig. 4).

Macrophytes and dragonflies were studied in relation to environmental variables and
spatial scales in 55 irrigation ponds in Hyogo Prefecture, western Japan. By combining
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GIS with predictive modeling, we analyzed data to identify important variables that
explain the species richness of each taxon, and to document the optimal spatial scales
for conservation. We have done a preliminary analysis of the relationships between
the richness of macrophyte and adult dragonfly populations and the proportion of
surrounding freshwater areas, the water depth, the pond surface area, the proportions
of surrounding farmland areas, and the proportion of developed areas.

To develop a method of comprehensive risk estimation that will enable us to compare
various adverse influences on ecosystems (e.g. habitat destruction, nutrient loading,
chemical pollution, and invasion by exotic species), we are employing ecological
modeling of populations and community dynamics. We used population dynamic
modeling. which is based on stage- and size-structured models, to analyze the vulner-
ability of a benthic macroinvertebrate population in Tokyo Bay. We also constructed
community-level models to track species compositional changes on the basis of trait
distribution in a community in response to environmental changes. Such trait-based
community models can be extended to link the environmental changes resulting from
human disruption with the community responses that accompany the subsequent
changes in ecosystem functioning.

We investigated two alien insect species, the European bumblebee, Bombus terrestris.
imported for pollination of tomato crops, and the exotic stag beetle Dorcus titanus.,
imported as a pet. We performed cross experiments to assess the risks of crosses be-
tween exotic and native populations. The results revealed that the male of B. terrestris
can mate with the native species and inseminate the eggs. but the eggs cannot hatch.
A field survey indicated that such crosses actually occur in the wild. There was little
reproductive isolation between the South East Asian and Japanese strains of D. ritanus,
even though DNA data suggested that there has been over 1.5 million years’ isola-
tion between them. We found many species of mites attached to commercial beetles.
Examination of the phylogenic associations of the host beetles and the parasitic mites
suggested that the mites diverged into strains specific to their host strains.

5. Development of systems for predicting the effects of chemical exposure on
human health by using informatics techniques

Great concern has been raised that exposure to low doses of environmental chemicals
during fetal and newborn development may result in a predisposition to various disor-
ders such as cancer, learning disabilities, and allergies later in life. The way in which
chemicals with such potential effects are identified is thought to be one of the most
important issues in human health risk management, To solve this problem, genomic
analysis using multiple types of information, such as toxicity, epidemiological, and
clinical information, is necessary. The development of prediction systems is already
being pursued. We are also trying to develop a system that can be used to predict the
effects of chemicals at early stages of contamination.

The system we are constructing has three components. The first is the ChemToxGen
system, a data-acquisition system that can handle large quantities of data; it is ca-
pable of extracting multiple types of information on the basis of the chemical’s name
or CAS (Chemical Abstracts Service) number from the toxic information database

25




Research Center for Environmental Risk
—

TOXNET/PubMed and the gene expression database Gene Expression Omnibus
{National Center for Biotechnology Information, USA). The second component is a
system called pCEC (profiles of Chemical Effects on Cells) that uses gene-expression
and toxicological information to categorize chemicals on the basis of their effects (see
illustration at the start of this section). This system stores and handles gene expression
profiling information and categorizations of toxicity data, and can separate chemicals
into a variety of groups by their types of influence. The gene expression profiling
was achieved by the SOM (self-organizing maps) technigue, and the toxicity data are
shown by using MST (minimum spanning tree) algorithms. To give an example of the
system’s effectiveness, we demonstrated that it can categorize 102 Johnson & Johnson
hepatotoxicants on the basis of their molecular mechanisms, toxicological data, and
microarray data. The third component is a system for the multi-profiling of chemicals.
This year, while constructing ChemToxGen and pCEC, we studied the framework
of our comprehensive system, as well as the system'’s process of categorization and
classification of toxic influences and their relationship with molecular mechanisms.

6. Invasive species database

To help us take the proper measures to prevent the entry of or control invasive alien
species, we are constructing a database of invasive alien species in Japan. The schema
of the database will conform to that of the invasive alien species database of the Global
Invasive Species Program (GISP) in the International Union for Conservation of
Nature and Natural Resources (IUCN). We are also developing invasiveness criteria
in order to set up systematic information on invasive alien species.

To construct the database, we selected those invasive alien species in Japan that
needed to be listed because of their invasiveness, then compiled data on these spe-
cies, A special focus is being placed on providing core background information on
the ecology of invasive alien species, as well as on their ecological and economic
damage, any legislative controls, and control and eradication techniques. Species
information includes biology, ecology, distribution maps, management information,
references, and images.

As at 18 May 2007, the database contained information on 337 species. Each species
is classified by taxonomic group and according to whether it has been introduced
internally (within the country) or internationally (from abroad). All taxonomic groups
of non-native species and organisms may be included in the database.

The 337 species currently in the database are regarded as the most invasive ones. For
each of them, the database provides datasets by searchable fields, including Japanese
name, scientific name, English common name, morphological description, native and
alien geographical ranges, invasion pathway, local dispersal methods, management
regime, and scientific references in Japanese. Additionally, images and distribution
maps are provided for some of the species.

Our database structures and query interface are formulated by a software design that
can be adapted to personal computers. However, we should soon be able to provide a
web-based query system suitable for national- and international-scale systems for the
early detection, tracking, and management of invasive alien species in Japan.
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Japan is closely connected to Asia both geographically and economically, and rapid
future development is expected in the region. Therefore, preservation of the environ-
ment and creation of a society in good harmony with nature is crucial in considering
environmental security and international contributions and the need to realize a sus-
tainable society throughout the whole of Asia. Therefore, we conduct research on air
quality, long-range transboundary air pollution, sustainable management of the water
environments in the terrestrial, coastal, and oceanic areas, and ecosystem management
and conservation in catchments such as those of large rivers.

The Asian Environment Research Group, which has five research sections, an inde-
pendent senior research scientist, and two collaborative research sections, has been
carrying out three core projects in the Asian Environment Priority Program. These
projects will promote Asian environmental management; they will also help to estab-
lish scientific knowledge and the foundations of policy recommendations to create a
society in good harmony with nature through international cooperation.

Core Project 1: Developing methods for evaluating the atmospheric environment
of East Asia

The regional air quality (e.g. ozone, anthropogenic aerosols, mineral dust) of East
Asia is investigated through comprehensive field monitoring, the development of an
emission inventory, and transport modeling. The final goal of this project is to develop
an integrated method based on observation and modeling in order to understand the
current status of the air quality of East Asia and predict future changes in the atmo-
spheric environment.

Sub-praject 1-1: Study of regional-scale air quality in East Asia

The Asian Atmosphere Section has carried out continuous and comprehensive ob-
servations of the chemical, physical, and radiative properties of aerosols and gases at
Cape Hedo Aerosol and Atmosphere Monitoring Station (CHAAMS, Fig. 1) by using
equipment such as an aerosol mass spectrometer, carbon monitor, nitrate monitor, lidar,
sky-radiometer, pyrheliometer, and microwave radiometer. We planned an intensive
campaign in spring and carried out aerial observations in China and ground-based
observations at CHAAMS, Okinawa, Fukue, Nagasaki. and Qingdao, China, in col-
laboration with several institutions in China, Korea, and Japan. The effect of dust
storms in 2006 was larger than that in previous years, since the calcium ion concentra-
tion, which is one of the major dust storm indicator, measured in China was higher in
2006. High concentrations of sulfate, nitrate, and organics were associated with the
movement of cold fronts and high pressure systems. A large-scale Asian dust storm
(kosa) was also observed at Fukue and CHAAMS, where the chemical compositions

Fig.1 Cape Hedo
Aerosol and Atmosphere
Monitoring Station
(CHAAMS)
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measured were very different: the organics-to-sulfate mass ratio was greater than unity
at Fukue, but less than unity at CHAAMS, which reflects the progress of oxidation
reaction, Air mass history largely affects the chemical properties of regional aerosols.
We extended CHAAMS by constructing a new 4-m x 8-m building and a transformer
substation for a high-voltage electric power supply in order to provide enough space
and electricity for additional monitoring systems. This extension is highly appreciated
by both Japanese and foreign researchers.

Sub-project 1-2: Evaluation and future projection of atmospheric environment in
East Asia

The Regional Atmospheric Modeling Section conducted long-term simulations of
surface ozone over East Asia during 1980-2003 by using a regional-scale chemical
transport model (CMAQ) and the newly developed year-by-year Regional Emission
Inventory in Asia (REAS). REAS includes the emissions for 1980-2003 with 0.5% x
(1.5 resolution. Total energy consumption in Asia more than doubled between 1980
and 2003, causing a rapid growth in Asian emissions, by 28% for black (elemental)
carbon (BC), 30% for organic carbon (OC), 64% for carbon monoxide (CO). 108%
for non-methane volatile organic compounds (NMVOCs), 119% for SO, and 176%
for NO . In particular, Chinese NO_emissions showed a marked increase of 280%
over 1980 levels, and growth in emissions since 2000 has been extremely high. These
increases in China were caused mainly by increases in coal combustion in the power
plant and industrial sectors. The CMAQ with the REAS data could reproduce the
spatial and seasonal variations in observed surface ozone concentrations around Japan.
The historical simulation from 1980 to 2003 demonstrated that the annual average
concentration of surface ozone over central-east China and Japan increased by about
12 ppb (1% y') and by 5 ppb (0.4% y'), respectively, during the quarter-century.
This simulated trend in Japan generally agrees with the observed trend measured at
monitoring stations and is correlated with the trend in Chinese NO_emissions.

Sub-project 1-3: Application of dust and sandstormn data measured by the lidar
observation network in East Asia

The Collaborative Research Sections investigated mineral dust in the atmosphere,
which has huge effects on the global environment. The mineral dust generated from
arid areas in the interior of China and Mongolia is known as kosa (dust and sandstorm,
DSS) aerosol. Our research objectives were: (1) to develop quality assurance and
quality control methods and a real-time data-processing system for the lidar dust-
monitoring network; (2) to establish a useful forecasting system through a feasibility
study of the development of a four-dimensional variational assimilation system for
regional dust modeling based on the hidar network monitoring data; and (3) to study
the three-dimensional movement of DSS by using the quality-assured network data.
A network dataset from the lidar system was made for the data assimilation experi-
ment. Real-time data processing was applied to the data in 2006. The results of lidar
network monitoring were also provided as part of the kosa information in a trial web
service offered by the Ministry of the Environment.
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Core Project 2: Development of systems for evaluating regional water and mate-
rial cycles in East Asia

The comprehensive tools needed for sustainable management of the aquatic environ-
ment and water resources in East Asia are developed by gathering scientific knowledge
and information through strategic international collaborative research. This core project
has been developing a system for the observation and evaluation of water and mate-
rial cycles in catchment ecosystems by coupling satellite monitoring with a lumped
catchment model, The aim is to investigate the influence of river water on the oceanic
environmental ecosystem and to develop an evaluation system that will provide a
technology inventory, a countermeasure policy inventory, and socioenvironmental
indicators on the basis of a distributed catchment eco-hydrology model.

Sub-project 2-1: Development of a system for the observation and evaluation of
water and material cycles in a catchment ecosystem

The Asian Water Environment Section has developed a system for the observation
and evaluation of water and material cycles in a catchment ecosystem of East Asia. In
2006, an automatic observation system was designed to measure river water quality. A
field survey was conducted along the Hanjiang River, China, to choose a suitable place
for the observations. At the same time, the structure, items, format, and framework of
the database were developed from satellite, GIS, and observation data from the basins
of East Asian rivers, such as the Changjiang, Hanjiang, and Huaihe, China. Some of
the data, such as climatic factors, geographical features, and land-cover maps, have
been collected and input to the database.

To develop an integrated assessment model for the evaluation of water and material
cycles, both an ecosystem model (Biome-BGC) and a catchment hydrological model
(SWAT) have been investigated. Meanwhile, the correlations among complex impact fac-
tors such as wide-area climate, landforms, and terrestrial cover have been analyzed.

To make further progress in research on the evaluation of water and material cycles
in the Changjiang basin, we have signed a joint research agreement for “Cooperative
Research on Water Environment Management and Countermeasure Technology™
with the Changjiang Water Resources Commission (CWRC). Under the agreement,
the First Sino-Japan River Basin Water Environment Workshop was held in Wuhan,
China, in June 2006. Scientists from both countries discussed their common interests
in research issues and exchanged opinions, information, and research results.

Sub-project 2-2: Investigation of the influence of river water on the oceanic
environment and ecosystemn

The Asian Water Environment Section has also investigated the influence of
Changjiang water on the oceanic environment and ecosystem. For this purpose, an
investigative cruise was held in the East China Sea in May 2006. We are now analyzing
algal primary production in response to the presence of macronutrients transported
with the Changjiang-diluted water mass.

To foster academic exchanges and investigations, a colluborative research network
with related Chinese institutions, including Zhejiang Marine University and Shanghai
Fisheries University, has been established.
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Sub-project 2-3: Development of a technology and countermeasure policy
inventory and a system for its evaluation

The Environmental Technology Assessment System Section has started to develop
a technology imventory system and socioenvironmental indicators for assessing
sustainable urban—industrial systems. This system provides for the strategic design
and evaluation of appropriate technological alternatives and countermeasure policy
programs for local and regional stakeholders.

An urban-scale model for simulating water, matter, and energy cycles has been de-
veloped on the basis of the NICE model.

To develop the technology inventory and socioenvironmental indicators, we held an
international workshop with related Chinese institutions, including Dalian University
of Technology, Wuhan University, and Nankai University.

Core Project 3: Developing methods for the environmental impact assessment
of watershed ecosystems in Southeast Asia and Japan

The Watershed Ecosystem Section is
developing methods for the environmen-

Fig. 2 Salellite image
of surface-water flows
(blue lines) in the Me-

kong basin {red line) tal impact assessment of Asian watershed

ecosystems in Southeast Asia and Japan,
We are building an international network
in the Mekong River watershed area (Fig.
2). We provide the scientific knowledge
to support the sustainable development
of watersheds through international joint
research. We are clarifying the current
status of freshwater fish species in the
Mekong River, By understanding the
environmental dynamics of watersheds,
we can assess the ecological impact of
dams and other facilities.

Sub-project 3-1: Satellite monitoring of spatiotemporal changes in surface-water
regimtes and riparian environments over the entire Mekong basin

One of the goals of this study is to develop a geographic database that will enable
us to determine the causal relationship between human activities in water resource
management and the changes in riparian environments over the entire Mekong basin
in the past 20 years. The geographic data collected included satellite monitoring in-
formation (SPOT-VEGETATION, Landsat TM, Landsat TM, Landsat ETM, JERS-1
SAR), surface-water regime data (SRTM DEM, HydroSHEDS, Global Drainage Basin
Database). the CRU-TS Climate Database, a GIS dataset (Early Warning Information
System, Thailand on a Disk), and topographic maps of the Mekong basin.
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Sub-praject 3-2: Predicting fish distributions in the Mekong River

[dentifying the distributions of fish species in large river systems such as the Mekong
is a formidable challenge. Lack of existing fish data, among other things, is a major
cause of this difficulty. Modern statistical modeling techniques have recently been
developed and applied to predictions of the distributions of various organisms at
such geographic spatial scales. In this modeling, fish distributions that are typically
represented as the presence or absence of individual fish species at survey sites are
considered to be a function of both environmental and anthropogenic factors such as
latitude, altitude, channel gradient, land cover, water temperature, rainfall, and dam
construction.

In early March 2007, we recorded about 60 species of freshwalter fishes at four sites
in the Mekong River and 16 sites in the Mun River, which is one of the largest tributar-
ies of the Mekong in northeast Thailand. Tissue and otolith samples of 171 individual
fish were collected for stable isotope analysis and chemical analysis. A fish image
database and GIS database of these fishes were also developed. Hypothetical data
on fish presencefabsence were modeled with various predictor variables, including
altitude, annual mean temperature and rainfall, and years when habitats were lost
owing to damming of the rivers.

Sub-project 3-3: Developing methods to assess environmental impacts on
Mekong River watershed environments

The Se San River, which flows across the border of Vietnam and Cambodia, is one of
the largest tributaries of the Mekong River. Since the 1993 construction of Vietnam’s
Yali Falls Dam, which lies 80 km upstream of Cambodia’s border, the Se San River’s
ecosystem has not been the same. Villagers of Cambodia have identified daily problems
that they face, such as skin problems and diarrhea from using and drinking river water,
difficulties in coping with the now unpredictable flooding and fluctuations in water
level, and drastic decreases in the fish catch in recent years, which are affecting the
food security of many of the village households. In August 2006, we visited the Se
San River to observe the river conditions, including the surface water, riverbed, speed
of water flow, river depth, vegetation, and erosion of the banks by directly sampling
and measuring the river water, and by observation from a boat. We concluded from
our data that the river water is not contaminated by metals at high levels. but we did
find contamination with silicic acid. Arsenic contamination levels were low.

Chiang Kong or Chiang Saen, along the upper Mekong River in northern Thailand,
is a suitable place for examining the various negative impacts caused by the Chinese
dams that have been built in, or are planned for, the mainstream of the Mekong. We
visited northern Thailand to better evaluate the local activities related to the Mekong
River ecosystem and exchange experiences with the villagers. We visited affected
places where we could see the impact of development projects and we discussed the
issues with local villagers. We also collected Aai (an alga) and other river plants living
in the polluted water in places affected by development.
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Lake Kasumigaura at dusk by Yoji Aoki.

On-site survey of Prater Park in Vienna by the members of Japan—Austria joint research.
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This Division targets the linkages between human activities and the natural environ-
ment in order to clarify the relationships between socioeconomic systems and environ-
mental issues. The work of the Division results in proposals for environmental policies.
It covers a broad area, from global environmental issues such as global warming to
local issues like recycling and lifestyle. There are four research sections:

The Environmental Economics and Policy Section conducts studies relating to the
economic and policy-related aspects of environmental conservation. It analyses the
economic and political effectiveness of environmental policies.

The Environmental Planning Section is working on planning and evaluation
techniques and applications relating to environmental conservation, including local
goal-setting of environmental policies, and on the prediction and assessment of global
warming impacts,

The Integrated Assessment Section develops a set of environment—economy inte-
grated models for environmental policy assessment, such as those of global warming
mitigation and sustainable development policies in the Asia—Pacific region.

The Transportation and Urban Environment Section analyzes urban environmental
issues such as air pollution caused by automobiles and the urban heat-island effects
caused by mass consumption of fossil fuels in urban areas.

The major research results obtained by our section in the first year of the second mid-
term research plan of NIES are described below.

Environmental Economics and Policy Section

To investigate a wide range of environmental issues we are studying the interaction
between current social and environmental systems by using social sciences, natural
sciences, and systems approaches. In addition, we are analyzing the economical im-
pact of environmental policies such as carbon taxes and emissions trading. We are
also analyzing the environmental policy decision-making processes in use by vari-
ous countries and investigating the possibility of international cooperation on global
environmental conservation.

Study of the environmental Kuznets hypothesis

The environmental Kuznets curve (EKC) hypothesis proposes that indicators of en-
vironmental degradation first rise and then fall with increasing income per capita and
. > thus with increasing demand
L > for a good environment (Fig.
-~ 1). Because this hypothesis was
presented as evidence against
growth limitation, it attracted

Fig. 1 The Kuznetz
curve hypothesis
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We therefore reexamined the validity of this hypothesis more robustly by applying
both a parametric approach to estimation of the instrumental variables and seemingly
unrelated regressions, and a nonparametric approach. Specifically, we used panel da-
tasets of two environmental indicators, SO, and CO,, for over 90 countries, including
data on many developing countries from 1960 to 2000. The results of the parametric
approach showed that the EKC hypothesis was applicable to SO, and CO,, whereas
those from the nonparametric approach gave the opposite result. Therefore, our find-
ings show that the evidence supporting the EKC hypothesis is weak.

Study of the roles of legal principles governing the climate regime beyond 2012

This study focused on which legal principles would function in adaptation policy ina
climate regime beyond 2012. The polluter-pays principle can be applied directly to the
issue of adaptation. In this case, the greatest difficulty in a legal sense is in avoiding
the need to demonstrate a causal relationship between greenhouse gas emissions and
impacts. With respect to an instance in which a developing country is responsible for
an environmental burden, the proposal does not make it clear whether (i) industrialized
countries should assume liability: or (ii) the affected countries should bear the cost.
or (iii) developing countries should be allowed to defer payment until their income
reaches a certain level. Under the inference of state responsibility, the polluter will
be held ultimately responsible for the damage (choice iii). However, an emphasis on
the perspective of ability to pay and the common but differentiated responsibility
principle may lead to the view that some developing countries can be exonerated. In
this case, the choice will be either (i) or (11).

Environmental Planning Section

We are conducting research into the development and assessment of regional plans
and basic environmental plans for environmental conservation. In practice, we are
investigating environmental indicators for use as regional environmental targets and
against which to monitor the progress of environmental policies. We are also devel-
oping new methods of understanding and assessing regional environments by using
geographical information systems (GIS).

Theory and effects of voluntary environmental actions by citizens and enterprises

To analyze why companies choose to adopt ISO 14001 and examine the effects of
this standard on environmental emissions by small and medium-sized firms (SMFs),
among which the adoption of ISO 14001 is not yet widespread, we performed a national
survey. We statistically analyzed the data collected on differences in motives for ISO
14001 adoption and in emission-reduction targets between firms of different sizes.
Opportunities for EU trade (for large firms) and the perceptions of top management
{(for SMFs) were distinctively important motivators. Perception of environmental is-
sues by top management was more important for SMFs in adopting 1SO 14001 and
improving emissions controls than for large firms.

Mechanism of thermal mitigation by large-scale restoration of an inner-city river

To promote sustainable urban design in Asia, we analyzed data related to thermal
environments in Seoul and Chongging and described their spatial and temporal

35




Social and Environmental Systems Division

Fig. 2 Before (left) and
after (right) the restara-
tion of the Cheong-Gye
Stream in Seoul

Fig. 3 Penetration of
cool air into the Cheong-
Gye Stream (CGS)
study area after restora-
tion of the stream
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characteristics from the viewpoint of urban structure. We then made specific recom-
mendations for urban planning. In particular, we used before-and-after monitoring
to demonstrate the mechanism of atmospheric and thermal mitigation by a project
that restored the Cheong-Gye Stream, a large inner-city river in Seoul (Figs. 2 and
3). Additionally, we compiled and summarized warming data for the last 100 years in
each target city in Asia and mapped the hours of exposure to high temperatures. These
analyses revealed that the current countermeasures for urban heat islands need 1o be
revised, These processes, along with past natural and urban environmental recoveries,
give us ideas for proposals for the future direction of cities by indicators of subsurface
environment in which was easy to remain influences from anthropogenic activity.

Integrated Assessment Section

Development of an integrated assessment model for long-term scenario
development

“Integrated assessment” is a framework for linking the scientific knowledge from a
wide range of disciplines and the policymaking process. The core tool of integrated
assessment is the integrated assessment model, which evaluates the policy options for
solving various environmental problems. We developed and modified the Asia-Pacific

36




Social and Environmental Systems Division
“

Integrated Model (AIM) to assess climate policy. The model also takes into account
the fact that in developing Asian countries local environmental problems are more
severe than global environmental issues such as climate change. We are expanding
the AIM to include not only climate problems, but also the other environmental is-
sues related to sustainable development. The following four topics were the main
activities in 2006:

(1) By using AIM’s computable general equilibrium model, we quantified the impacts
of carbon tax policy on CO, emission reduction and economic activity in Japan, We
found that the shorter the time period until the first commitment period, the higher
the carbon tax needed to achieve the Kyoto target became.

(2) We have been developing the AIM/Impact [Policy] model to assess long-term cli-
mate policies, taking into account climate change impacts. This model can provide the
necessary greenhouse gas emission-reduction pathways corresponding to the various
future climate targets. We have updated the values of parameters in the AIM/Impact
|Policy] model on the basis of the latest scientific knowledge from the IPCC’s fourth
assessment report.

(3) We are discussing the development of an integrated water resources model. The
model consists of a land-surface hydrology sub-maodel, a river sub-model, an agri-
culture sub-model, and a reservoir operation sub-model, We have improved some of
these sub-models and have begun to couple the main model with the NIES global
climate model to simultancously project future climates and assess the impact of
climate change on water resources.

(4) We developed an economic model for use in discussing the long-term environmental
visions of Japan. This model covers greenhouse gas and air pollutant emissions and
their reduction, material cycles, water demand, and land-use change. We analyzed the
relationship between socioeconomic activity and the environment in 2050, and we
presented pathways that could be used to realize a sustainable society in Japan.

Transportation and Urban Environment Section

This section pursues studies relating to transportation and urban environmental
problems. We evaluate the environmental impacts of motor vehicles by using our
vehicle emission test facility and on-board emission measurement devices. We also
formulate and evaluate environmental improvement scenarios for transportation and
urban systems.

In FY 2006, we examined the environmental suitability of diesel vehicles equipped
with exhaust after-treatment systems. We also evaluated bio-diesel fuels and an electric
city commuter vehicle.

A GIS-based tool combined with the on-board devices was developed to show the
positions of the emissions from vehicles and to precisely estimate the emission inten-
sity along each road section through the aggregation of data (Fig. 4). An ecodriving
test-ride event using vehicles equipped with the on-board devices was conducted to
promote ecodriving and to enable scientific analysis of the driving data. The relation-
ship between driving style and fuel consumption (as indicated by CO, emission) was
analyzed. As the transport section team of the Japan Low Carbon Society’s Toward-
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Fig. 4 Average CO,
emission intensity along
each road section near
MNIES. Narrow back
roads and sections
connecting to crossings
with trafiic signals have
higher CO, emissions.
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2050 Project, we revised the EST (environmentally sustainable transport) scenarios
for 2020, which were focused on the market penetration of hybrid electric vehicles.
EST 2050 scenarios and policy implications were drafted as a combination of coun-
termeasures fitted to suit regional characteristics.

Japan and Austria cooperative research

Environmental impacts are not the same over the various climatic conditions and
cultural backgrounds, because these impacts depend greatly on human activities in
open spaces. We are testing various measurement techniques in order to develop a
way of measuring human activities during outdoor recreation, Japan and Austria have
different climates, and we are now testing a method of measurement suitable for use
in both countries. This will be available for the comparison of outdoor activities in
different climates and cultural spheres. We are now testing the visitor number data
obtained up until 2006.
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The Environmental Chemistry Division has been working on the development of
various methods for the analysis of organic chemicals and elements or isotopes and
the monitoring of their environmental and biological Fates and behaviors, and on the
analysis of biological responses to pollutant exposure. Various kinds of studies have
been conducted, including studies of global environmental change: the presence and
transport of elements or chemicals on global, regional, and local scales; long-term
environmental monitoring and specimen-banking; the identification and apportionment
of major sources of pollutants; the development of new analytical methods such as
nano-particle analyses and magnetic resonance imaging (MRI) of the central nervous
system: and behavioral and biochemical responses to chemicals.

The Advanced Organic Analysis Section has developed advanced methods for the
analysis of organic pollutants such as persistent organic pollutants (POPs) in the
environment and their application to environmental monitoring.

The Special Research entitled “Development of analytical methods using multi-di-
mensional separation for POPs™ has been started. We have successfully separated out
polychlorinated dibenzo-p-dioxins/furans (TCDDs/Fs) and polychlorinated biphenyls
(PCBs) by using two-dimensional gas chromatography (2D-GC). Every congener of
TCDDs/Fs, which is assigned a toxicity equivalent factor, was separated from the
other congeners by 2D-GC using 5% phenylmethylsiloxane in the first column (length
50 m: i.d. 0.25 mm: thickness 0.1 pm) and 50% phenylmethylsiloxane in the second
column (length 1.5 m; i.d. 0.1 mm; thickness 0.075 pm). Under various clean-up pro-
cedures, extracts of flue gases and fly ash were analyzed by 2D-GC with quadrupole
mass spectrometry (QMS) and/or high-resolution time-of-flight mass spectrometry

Fig.1 2D-GC-total
ion chromatograms of Crude extract

extracts of fly ash with
and without clean-up.
Clean-up: the extract
was cleaned up with
only suliuric acid — silica
gel chromatography.
Fine clean-up: the
extract was cleaned up
with sulfuric acid - silica
gel and activated carbon
column chromatography.
The peaks of PCDDs/Fs
were expected to be
observed within the
ellipses.
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(HR-TOFMS). The peaks of the major congeners of TCDDs/Fs in the extracts were
detected irrespective of the clean-up procedure, indicating the possibility of rapid
analysis of TCDDs/Fs without the need for complicated sample pretreatments (Fig.
1). A quantification program was developed for 2D-GC-HR-TOFMS, as one of vari-
ous expected improvements and developments of the instrument.

Ultratrace analysis of semi-volatile organics in atmospheric nanoparticles was investi-
gated by thermal desorption (TD) 2D-GC-QMS. By using an automated NIST library
search, we found various chemical classes —e.g. alkanes, alkenes, cycloalkanes, long-
chain carboxylic acids, aldehydes, ketones, substituted aromatics, polycyclic aromatic
hydrocarbons (PAHs) and oxygenated PAHs, and heterocyclic compounds—in the
2D chromatogram. Trial measurements of per- and polyfluorinated alkyl compounds
(PFCs) released from textile goods were performed. Various PFCs, such as perfluo-
rooctanoic acid (PFOA), perfluorooctane sulfonamidoethanol (PFOSAE), and fluo-
rotelomer alcohols (FTOHs), were widely detected from extracts of the samples by
GC-MS and/or liquid chromatography (LC) MS-MS. Release of PFOSAE and FTOHs
to the air from a waterproof jacket was found by TD-GC-MS at 60 °C.

As a part of a project on the “Development of simultaneous detection methods of
chemical compounds and compositions in nano-particles”, the performance of the
laser ionization (LI)-TOFMS instrument that we developed was tested through ap-
plication to diesel exhaust gas provided by an engine fitted with a dynamometer and a
dilution tunnel. Size-resolved particle samples of the exhaust gas were also analyzed
by a trace analytical method using TD-GC/MS and the results were compared with
those obtained by LI-TOFMS.

Several investigations were performed in the “Study on environmental monitoring
methods and quality control in environmental monitoring: (2) Quality control in
measurement of polychlorinated dibenzodioxins and related compounds”. Samples
of water, algae, aquatic insects, and fish were collected from several rivers, and their
PCDDs/F contents were determined by high-resolution gas chromatography — high-
resolution mass spectrometry (HRGC-HRMS). The origins of the PCDDs/Fs were
estimated from the PCDDs/F concentrations and congener profiles in each sample. We
also investigated the passive sampling of indoor PCBs by woolen yarn. A conversion
equation or factor to calculate the concentration in air from the amount collected was
derived on the basis of parallel sampling by the conventional active method, Woolen
yarn gave a shorter equilibration time than did other adsorbents such as activated
carbon fibers and polyurethane foams: the yarn especially tended to adsorb PCBs of
high molecular weight.

The Advanced Inorganic Analysis Section has been measuring the stable-isoto-
pic abundance of elements with precision by multi-collector — inductively coupled
plasma mass spectrometry (MC-ICPMS). Investigation of the analytical figures for
chelate resin separation of lead and other elements from various types of biological
and geological samples was initiated with the aim of achieving efficient and precise
isotope analysis. The sensitivity of lead detection was enhanced by using a combina-
tion of MC-ICPMS and a desolvating nebulizing system attached to a PFA micro-
flow nebulizer. We have been also investigating the application of surface analytical
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methods, such as secondary ion mass spectrometry (SIMS) and X-ray photoelectron
spectroscopy (XPS), to environmental samples.

The accelerator mass spectrometry (AMS) facility, NIES-TERRA, conducted about
1700 radiocarbon measurements this fiscal year, including measurements of airborne
particles, ancient tree rings, and atmospheric CO,. The AMS has been updated to
generate more stable and higher acceleration voltages for more sensitive analyses.
Micro-scale radiocarbon measurement is a unigue and important trial by NIES-
TERRA that has made it possible to estimate the contribution of fossil fuels to specific
chemical components in environmental samples. Methodologies for the radiocarbon
analysis of acetaldehyde in indoor air were studied for source apportionment. A large-
volume DNPH (2 4-dinitrophenylhydrazine) sampler for indoor air sampling was
devised. A preparative methodology involving both liquid and gas chromatography
was established to separate and purify acetaldehyde in indoor air. The “C/"*C ratio
of acetaldehyde in indoor air was successfully measured.

House dust samples were collected from households in the Kanto area for chemical
characterization. House dust was fractioned by particle size, and X-ray fluorescence
(XRF) and X-ray diffraction (XRD) analyses were applied to the particles. A list of
constituents of house dust was made, and a substance containing Pb in the house dust
was found.

Biogenic manganese oxide coatings on the pebbles in a river system draining strongly
acidified water from tea plantations were analyzed. Micrographs, X-ray spectra, and
elemental maps of cross-sections of the pebbles (Fig. 2) showed that the manganese
oxide layer was 5 to 20 um thick. The binding energy of the X-ray photoelectron
spectrum of Mn 2p, , suggested the formation of MnO, on the pebble surface. The
powder X-ray diffraction pattern of the MnO, coatings was typical of phyllomanganate
with a 10-A d-spacing (poorly crystallized buserite).

Fig. 2 Scanning
electron micrograph and
A-ray maps (i, Mn, and
overlay) of a cross-sec-
tion of a pebble sample
covered with biogenic
manganese axides.

OVERLAY
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We have been developing a portable device for measuring aerosol concentrations by
an electron transmission method and analyzing their chemical compositions by XRF
analysis. For the XRF measurement, we have made a prototype of a compact X-ray
tube with a field electron emitter of graphite-nanocraters (GRANC) and are now
subjecting it to long-term stability testing. For the aerosol concentration measurement
we fabricated a silicon electron transmissive window 2 gm thick by a combination of

micromachining and ion beam etching.

In the Environmental Chemodynamics Section we are studying the chemodynamics
of natural and anthropogenic volatile organic compounds and hazardous chemicals, as
well as carbon cycles in the ocean. At the ground station on Hateruma Island we have
done high-frequency monitoring of HFCs, PFC, HCFCs and some other halocarbons.
The observations have revealed rapid annual increases in atmospheric concentrations
of HFCs and HCFCs (e.g. 12% for HFC-134a, 229 for HFC-152a, 305 for HFC-32.,
and 49 for HCFC-22 from autumn 2003 to autumn 2006). Some pollution events have
suggested that among those halocarbon greenhouse gases emitted by China, HFC-23
was probably the largest contributor to global warming. We also studied CH Cl-emit-
ting plants in a tropical forest in Malaysia. As part of the SOLAS (Surface Ocean
— Lower Atmosphere Study) project, we have been experimenting with a new mem-
brane tube equilibrator for VOCs in seawater. For hazardous chemicals, we developed
a continuous-extraction sampling system and installed it on international merchant
vessels. In the surface seawater samples collected from the South China Sea in June
2006, we found that the concentration of B-HCH was always higher than that of any
other isomer and was in the range of 16 to 57 pg/L. The concentrations of c-HCH and
4-HCH ranged from 2.0 to 25 pg/L and from 1.6 to 17 pg/L, respectively. We have
also started a joint study with the Japan Atomic Energy Agency (“Measurement of
radiocarbon and its application to studies of the carbon cycle in the ocean™) and have
obtained data on the spatial variations of radiocarbons in the Japan Sea.

The Biological Imaging and Analysis Section has been developing a methodology
and instruments for detecting and analyzing the responses of biological systems in
vive to various environmental factors. The long-term objective of this section is to
establish methods for monitoring human health and the soundness of the ecosystem

in noninvasive and nondestructive ways,

In a human study we focused our efforts on the brain. An ultra-high-field magnetic
resonance imaging (MRI) spectrometer equipped with a 4.7-T superconductive mag-
net was installed to directly monitor the human brain, We are using three different
approaches: anatomical structure analysis, local metabolic analysis, and functional
mapping. For the anatomical structure analysis we have collected fine-spatial-reso-
lution brain images from about 100 volunteer subjects. For volumetric evaluation
of the images obtained we are developing quantitative methods that will enable us
to evaluate sex differences and age-dependent changes in voxel-based morphology
(see cover page figures). For the local metabolic analysis of the brain we have devel-
oped two methods of localized spectroscopy. One is a one-dimensional multinuclear
spectroscopy method that enables us to observe 14 metabolites, including neuronal
and glial markers, ATP, and phosphocreatine. The other is a two-dimensional cor-
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relation spectroscopy (COSY) method enabling observation of y-aminobutyric acid,
a representative inhibitory neurotransmitter that is difficult to observe by the one-
dimensional method. For the functional mapping of the brain we developed a visual
indication/stimulation apparatus usable in a very high field (4.7 T).

Behavioral test methods were also applied to experimental animals to examine the
effects of various chemical reagents on the brain. We examined the effects of perinatal
exposure to diphenylarsenic acid (DPAA) on behavior in mice. DPAA was observed
in the brains of DPAA-exposed mice at weaning, at which time the DPAA exposure
was terminated. After the exposure, the animals were bred under standard conditions.
Behavioral tests were started when the animals reached the age of 5 weeks. DPAA
exposure did not affect ambulatory activity or RotaRod performance. On the other
hand, DPAA increased the number of entries to the open and closed arms in the el-
evated plus-maze. In addition, DPAA decreased response latency at the retention trial
in the passive avoidance test, suggesting that perinatal DPAA exposure may impair
learning and memory.

To monitor various kinds of microbial cells in natural ecosystems we are developing
new micro-device systems that will rapidly measure the activities of microorganisms.
The new micro-devices will be very useful for evaluating polluted environments at
the microorganism level and for isolating many kinds of microorganisms effective
at degrading various kinds of chemical pollutants. Initially we studied highly sensi-
tive micro-sensors, single-cell manipulation systems, and microfluidic systems as
important elements of the micro-device systems. Micro-electrochemical sensors in
a micro-scale chamber were developed for the highly sensitive detection of oxygen
to measure microbial respiration and photosynthesis. For single-cell manipulation,
microbial cells were loaded into the micro-scale chamber by electrophoresis . We
tested this micro-device to measure the photosynthetic activity of toxic cyanobacte-
ria of Microcystis sp. We could detect the single-cell photosynthetic activity of the
cyanobacteria and were able to estimate the single-cell respiration rate.
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infiltration of eosinophils (arrow) into skin lesions caused by atopic dermatitis. This trend
was paralleled by increasing severity of mast cell degranulation (arrow).




Environmental Health Sciences Division
#

The mission of the Environmental Health Sciences Division is to study the possible
effects of environmental chemicals (e.g. dioxins, arsenite, phthalates, plasticizers,
metals, air pollutants) and physical agents (e.g. heat stress, UV radiation) on human
health. We aim to use the information obtained as a scientific basis for the risk as-
sessment 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, and organs and cells to elucidate the mechanisms
underlying their toxicity. In particular, we are interested in hypersensitive populations
who are susceptible to the harmful effects of environmental stress, especially subjects
with allergic disorders. Below, we highlight our progress in several study areas.

The Director researched the effects of environmental chemicals on several cardinal
features of allergic diseases and clarified the mechanisms of action of these chemicals.
He has demonstrated that systemic exposure to di-(2-ethylhexyl) phthalate can enhance
atopic-dermatitis—like skin lesions. Furthermore, he examined the effects of nano-sized
particles and materials on health—especially of the respiratory, cardiovascular, and
immunological systems—and on the skin.

In the Molecular and Cellular Toxicology Section, we have been using a toxicoge-
nomics approach to clarify the biological pathways and mechanisms of effects of a
variety of environmental pollutants on immune function. We investigated changes in
gene expression in thymuses exposed to thymic-atrophy-causing pollutants, including
triphenyltin (TPT), tributyltin (TBT), methyldithiocarbamate, and diethylhexylphthal-
ate (DEHP). The analyses revealed that TPT, TBT, and methyldithiocarbamate down-
regulated a group of genes that are involved in cell-cycle progression and were shown
in our previous study to be downregulated by sodium arsenite. TPT upregulated genes
that are known targets of the transcription factor peroxisome proliferator-activated
receptor ¥ (PPARy). Because PPARY is implicated in apoptosis, our resulls suggest
that TPT induces thymic atrophy through both cell-cycle arrest and apoptosis. We
also studied the mechanism of species-specific toxicity of 2,3,7,8-tetrachlorodibenzo-
p-dioxin (TCDD). The toxicity of TCDD is mediated by the activation and nuclear-
translocation of a transcription factor, the arylhydrocarbon receptor (AhR). Although
the species-specific activity of the AhR is primarily attributable to the species-specific
affinity of the AhR to ligands such as dioxins, the precise mechanism has not been
clarified. We investigated the mechanisms by which AhR function is modulated in
Hepalclc7 and HepG2 hepatoma cells derived respectively from C57BL/6 mice,
which express high-affinity AhR, and humans, who express low-affinity AhR. Our
results shoed differences between the two cell lines in the kinetics of both the amount
of nuclear-translocated AhR and the binding of histone deacetylase (HDAC) to the
target gene promoter. We suggest that these factors are involved in the species-specific
modulation of AhR function.

In the Research for Health Effects Section, we used animal models to examine the
effects of environmental pollutants on subjects with pre-existing disorders, such as
bronchial asthma, atopic dermatitis, and lung inflammation related to bacterial endo-
toxin. In 2006, we acquired data on the effects of particles on models of infectious
lung injury. We reported the following:
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Fig. 1 Histological
changes in the murine
lung 24 h after intra-
tracheal instillation of
various substances. The
sections were stained
with hematoxylin and
aasin, (A); Vehicle
instillation; (B); instilla-
tion of Asian sand dust
particles (ASDP)-F; G):
kaolin instillation; (D, E):
ASDP instillation. Origi-
nal magnification; x100
or x400,

Environmental Health Sciences Division

The organic chemicals contained in diesel exhaust particles (DEP), rather than the
residual carbonaceous nuclei of the DEP, exaggerate allergic airway inflammation,
as shown by the infiltration of inflammatory cells into the lung and the expression
of inflammatory molecules in the lung.

Exposure to Asian sand dust particles (ASDP, i.e. Kosa) causes pulmonary
inflammation via the expression of proinflammatory molecules in response to
lipopolysaccharide and B-glucan absorbed by the ASDP.This inflammation was
shown by gene expression using DNA microarray analysis, protein expression in
the lung using ELISA, and histological changes (Fig. 1).

Diesel exhaust inhalation does not exacerbate acute lung injury related to bacterial
endotoxin.

Pulmonary exposure (o carbon nanoparticles enhances acute lung injury as shown
by lung epithelial damage with inflammatory cell infiltration and amplified cytokine
expression) associated with bacterial endotoxin.

When inhaled, diesel engine-derived nanoparticles dose-dependently enhance
acute lung injury (as shown by lung epithelial damage with inflammatory cell
infiltration) related tobacterial endotoxin.

Maphthoguinone, a chemical compound extractable from diesel exhaust particles.
can aggravate allergic airway inflammation with allergen-specific immunoglobulin
production in vive,

The Integrated Health Impact Assessment Section conducted epidemiological and
experimental research with the financial support of the MOE and the New Energy
and Industrial Technology Development Organization (NEDO). One study assessed
health impacts related to heat and air pollution in the future under global warming.
The other assessed the development of novel culture substrata for tissue and embry-
onic stem cells that grow and differentiate on basement membrane (BM) in vivo. We
focused on BM formation by several kinds of animal and human epithelial cells in
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vitro, and on processing the BM extracellular matrices to culture substrata by remov-
ing only the covering epithelial cells without impairing the lamina densa underneath
the cells. The novel substrata could induce to differentiate airway epithelial basal
cells to ciliated cells.

We conducted field research with personal PM,, samplers, personal PM monitors,
and handheld condensation particle counters to assess roadside exposure to fine and
ultrafine particulate matter (PM) near congested trunk roads in Tokyo, We confirmed
brief but high-concentration exposure of pedestrians walking by the roadside. We also
started an assessment of exposure to air pollutants, in particular PM, _ and polycycelic
aromatic hydrocarbons, in the cities of Shenyang and Shanghai, China.

We established a monitoring system by which patients with heat-related disorders
were monitored by an emergency transportation network covering 14 major cities
in Japan.

We also engaged in research conducted by MOE on short-term morbidity/mortality
and an epidemiological study of traffic-related air pollution exposure and respiratory
health; the latter study was launched by the MOE with the cooperation of the Envi-
ronmental Epidemiology Section.

The Environmental Epidemiology Section is investigating the relationship between
exposure to environmental factors (especially air pollution) and their health effects.
We are developing methods to assess exposure and to evaluate health effects.

We are now engaged in a prospective cohort study and in shori-term morbidity/mor-
tality studies conducted by the Ministry of the Environment (MOE). We analyzed
vital statistics in various regions, looking for statistical correlations between airborne
particulate matter (PM) exposure and mortality rate. We analyzed the mortality rates
in Japanese cities to investigate the short-term effects of PM on mortality. Our results
suggest that there is a positive relationship between PM concentration and daily mortal-
ity in Japan, in agreement with the results of many reports in the USA and Europe.

We also conducted an epidemiological study, launched by the MOE, of traffic-related
air pollution exposure and respiratory health. In fall 2005, we enrolled in the study 57
primary schools and 16,300 schoolchildren (grades 1-3) from three metropolitan areas
of Japan (Kanto, Chukyo, and Kansai). Forty-nine of the schools were selected from
districts with heavy traffic density; the other schools were some distance from major
roads. Parents of children were asked to participate in a baseline study that included
a questionnaire and blood sampling (measurements of serum total IgE, mite-specific
1gE. and Japanese cedar pollen-specific IgE). The questionnaire will be conducted
annually through to 2009, We intend to characterize the long-term average exposure
of each participant to traffic air pollutants (elemental carbon and nitrogen oxides)
by model-based estimates at both the participants’ residences and their schools, We
will use dispersion models that incorporate traffic volumes, vehicle emission rates,
meteorological conditions, types of road construction, and distance to roadways.
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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 four sections:
the Atmospheric Physics Section, which conducts research on numerical modeling
and data analysis of atmospheric dynamics and climate systems: the Atmospheric
Chemistry Section, which conducts research on trans-boundary air pollutants and
chemical processes taking place in the atmosphere; the Atmospheric Remote Sensing
Section, which studies the atmospheric environment by using remote sensing tech-
niques such as lidar (laser radar); and the Atmospheric Measurement Section, which
conducts field research on natural and anthropogenic trace species. The observation
of ozone-depleting species and polar stratospheric cloud over Antarctica is being
tackled independently as an activity of the current Antarctic expedition team. Many
of the members of this Division also work for Priority Research Programs such as
the Climate Change and Asian Environment programs.

Following are brief accounts of some of the important results of our research in 2006,

Future ozone layer prediction by the CCSR/NIES chemical climate model with
T42 horizontal resolution

One of the defects of the previous version of the CCSR-NIES chemical climate model
(CCM: see Nagashima et al: Geophys. Res. Letr., 29, 2002) is that the model’s Antarc-
tic ozone hole oceurs in November, about 1 month later than the observed hole, and
it has insufficient ozone depletion in October. To improve this defect in ozone hole
prediction we made several improvements to the model. The horizontal resolution of
the model improved from T21-level (5.6° x 5.6°) to T42-level (2.8° x 2.8%) and new
chemical schemes, such as bromine chemistry and heterogeneous reactions involving
polar stratospheric clouds (PSCs) of Super-cooled Ternary Solution, were included.
We also included the process of radiation of Schumann—Runge bands, the effects of
atmospheric sphericity on solar radiation, non-orographic gravity wave effects, and
sedimentation velocity corresponding to PSC radius. The model was run under a
future greenhouse gas and halogen projection from the IPCC A1B scenario and the
Ab scenario of the Beijing Amendments. The results were analyzed and investigated
in terms of the recovery of the ozone hole in the future atmosphere.

Figure 1 is a time series of the ozone hole area, as defined by the area south of 40°5
in which the total amount of ozone is less than 220 Dobson Units. Total ozone map-
ping spectrometer (TOMS) observation shows the appearance of an ozone hole at the
beginning of the 1980s, followed by rapid growth in the 1980s, slower growth in the
1990s, and a peak in about 2000. The CCM result simulates past changes in the ozone
hole well. In particular, the appearance of the ozone hole at the beginning of the 1980s
and the peak in about 2000 are reproduced well. CCM modeling of Antarctic ozone in
the future atmosphere shows that: (i) the ozone hole will remain large until 2020: iii)a
clear decrease in the size of the ozone hole will begin in the 2020s; and (iii) there were
be a marked reduction in the size of the hole by the middle of this century, although
by about 2050 the hole will not have totally disappeared because of the year-to-year
variation in the condition of the Antarctic polar vortex. Figure 2 shows the evolution
over time of minimum total ozone south of 40°S. A pattern opposite to that seen with
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Fig. 1 Time evalution
of the area of the ozone
hale. Black squares rep-
resent observations by
TOMS instrument and
red circles represent the
results of CCM calcula-
tions. DU = Dobson
Units.

Fig. 2 Time evolution
of total ozone minimum
south of 40°5. Black
squares and red circles
are the same as in Fig. 1.
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the ozone hole area in Figure | is apparent. The minimum total ozone concentration
decreases rapidly in the 1980s and more slowly in the 1990s, reaches a minimum in

about 2000, and then increases, recovering by the middle of this century.
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Observations of Asian dust, sea-salt, and anthropogenic aerosols over the Pacific
Ocean by ship-borne lidar

Ship-borne measurements with an automated dual-wavelength polarization lidar have
been conducted in the Pacific Ocean since 1999, in collaboration with the Japanese
Maritime Science and Technology Center. These ship-borne data are the world’s only
lidar data measured over the wide region of the Pacific Ocean and over a long period
of time. Many researchers have used the ship-borne lidar data to validate numerical
models and satellite data and to gain an understanding of the vertical structures of
aerosols, clouds, and planetary boundary layers in maritime environments.

A new type of acrosol retrieval algorithm was developed to analyze the ship-borne
lidar data. Distinet from the algorithms developed to date, our algorithm can classify
aerosol components and estimate the vertical profiles of extinction coefficients of three
types of aerosol components, i.e.. water-soluble, sea-salt or dust. “Water-soluble™ is
defined as a mixture of sulfate, nitrate and organic carbon aerosols. This algorithm
provides a quantitative understanding of the vertical structures of the major aerosol
components in maritime environments. The algorithm is applicable not only to the
ship-borne lidar data, but also to satellite-borne lidar data and the NIES lidar network
data measured over the wide region of East Asia.

The algorithm was applied to ship-borne lidar data measured over the western Pacifie
Ocean near Japan in May 2001. The results showed that naturally occurring water-
soluble and sea-salt aerosols co-existed in the planetary boundary layer forming below
| km. In addition, Asian dust and anthropogenic water-soluble plumes were found over
the planetary boundary layer. Comparisons with a numerical model revealed that the
water-soluble and dust plumes originated on the seaboard of China and in the Gobi
Desert, respectively. The data on the properties of aerosols were used to validate a
global aerosol transport model.

Atmospheric fate of leaf aldehyde in the daytime

Leaf aldehyde. (z)-3-hexenal, is one of the biogenic C, aldehydes emitted from
wounded leaves and stems. Leaf aldehyde has an aldehyde functional group and a
C=C double-bond structure. Therefore, leaf aldehyde emitted into the atmosphere is
thought to be removed by photolysis as well as by reactions with OH radicals and
ozone. However, the removal processes have not yet been studied.

We measured the absorption cross-section and effective photodissociation quantum
yield of leaf aldehyde, thus enabling us to estimate the photodissociation lifetime.
We also measured the rate coefficients for the reactions with OH radicals and ozone
at ambient temperature and pressure. Most of the experiments were conducted in a
photochemical reaction chamber.

The photodissociation rate coefficient of leaf aldehyde was measured in a solar
simulator in the presence of an excess amount of CO to depress the additional losses
by OH-radical reaction and was determined to be (5.8 = 0.8) x 10 relative to the
photodissociation rate coefficient of NO,. This gives an effective quantum yield of
photolysis in the UV region of 0.4 = 0.1.
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The rate coefficient of the reaction of leaf aldehyde with OH-radical was measured by
the relative rate method in the presence of an excess amount of NO and determined
tobe (6.1 £0.7) x 107" cm’ molecule™ s7'. The rate coefficient of the reaction of leaf
aldehyde with ozone was measured in the presence and in the absence of an excess
amount of CO, an OH-radical scavenger. The rate coefficient and the OH yield in the
leaf aldehyde + O, reaction were obtained by fitting the observed decay profiles of
leaf aldehyde and ozone and were determined to be (3.5 £ 0.6) x 107" cm® molecule”!
s and 0.4 0.1, respectively.

By using the rate coefficients determined in this work, the atmospheric lifetime of
leaf aldehyde in the daytime was estimated to be a few hours.

Preparation of gravimetric CO, standards by one-step dilution method

The concentrations of atmospheric CO, need to be measured with an uncertainty of
#0.1 pmol mol~' in order to combine the measurements made by different laboratories
into an international database and to accurately evaluate the global carbon budget
(sources and sinks) by using the combined CO, data and atmospheric transport models.
Therefore, highly accurate CO, standards are required. Jointly with the Chemicals
Evaluation and Research Institute (CERI) and Japan Fine Products Corporation (JFP),
we developed a method to prepare gravimetric CO_-in-air standard gases in 10-L alu-
minum cylinders with one-step dilution. The masses of the purified CO, (about 0.7 g)
and the clean-up air (CO-free air, about 1.2 kg) are determined by a precise electric
balance with a precision of <50 pg and a precise analytical balance with a precision of
<3 mg, respectively. We prepared 30 CO, standards (15 for CERI and 15 for JFP) and
measured their CO, mole fractions by nondispersive infrared (NDIR) analyzer against
the NIES CO, standard scale. The differences in the CO, mole fraction between the
gravimetric and analyzed values (gravimetric — analyzed value) are plotted against
the individual mole fractions in Figure 3. The averages and standard deviations (1o)
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of the differences between the gravimetric and NDIR values (gravimetric — NDIR)
were —0.00 £ 0.13 pmol mol™' for CERI and 0.08 + 0.04 pmol mol™ for JFP. These
results suggest that the one-step dilution method is capable of preparing CO, standards
within an uncertainty of about £ 0.1 pmol mol™.

Development of a personal monitoring sensor for air pollutants

We are developing portable sensors for air pollutants, such as aerosols, ozone, and
NO,. to estimate the levels of exposure of individuals. The sensors need to be suf-
ficiently lightweight and small to be carried by anyone at all times. They are also
required to be sensitive enough to enable comparison of the data they generate with
values observed at air pollutant monitoring stations.

The aerosol sensor utilizes light-scattering detection. The change in resistance induced
by the adsorption of ozone onto a semiconductor is applied to the ozone sensor. NO,
is detected by the Saltzman reaction.

A detection sensitivity of 5 ppbv was achieved for ozone and NO,. It was confirmed
that the aerosol sensor could detect particles with diameters of (.3 to 2.5 um.
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Water—in precipitation, rivers, lakes, seas, and soil —is vital for our lives. Once the en-
vironment 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.

Decomposition kinetics of TCE in the presence of several washing chemicals

We investigated the effects of coexisting surfactants and high-molecular-weight organ-
ic compounds on the reductive dechlorination of trichloroethylene (TCE) by metallic
zerovalent iron (ZV1) powder, which is commonly used as a permeable reactive barrier
for the treatment of chlorinated organic solvents, to determine whether these additives
had utility as washing reagents (WRs) for remediation of soil and groundwater pollu-
tion. During the dechlorination reaction, the amount of TCE decreased. and cfs-1.2-
dichloroethylene formed. The rate of TCE decomposition by ZV1 was proportional
to the concentrations of TCE and ZVT1; in the absence of additives this was concluded
to be a first-order reaction. The rate of TCE decomposition in the presence of WRs
was lower than the rate in their absence: taking the rate constant in the absence of
additive as 1.0, that with the cationic surfactant CTAB was (.7 those with the anionic
surfactants sodium n-dodecylbenzenesulfonate, sodium n-dodecylsulfate, and sodium
n-dodecanesulfonate or with the high-molecular-weight organic compounds soluble
starch, f-cyclodextrin, and polyethyleneglycol 6000 were 0.5; and those with sodium
laurate and the nonionic surfactants Triton X-100, Tween 20, Tween 60, Brij 33, and
Brij 58 were 0.2. Comparison of the concentrations of nonionic surfactants with their
critical micellar concentrations indicated that the rate-reducing effect of these additives
was due to solubilization of TCE into the micellar phase. Adsorption of TCE onto
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the ZV1 surface was also affected by the presence of the additives, being decreased
with the formation of micelles and being increased with the formation of admicelles.
Thus, the changes in the rate of decomposition of TCE were determined by several
factors (Fig. 1). The observed deceleration effect on the decomposition rate of TCE
suggests that some surfactants are not suitable for the use as WR.

Trace metals in bulk precipitation and throughfall in suburban area of Japan

To evaluate the sources of metals in rainfall and their enrichment through canopy
processes, we analyzed the concentrations of dissolved aluminum (Al), manganese
{Mn), iron (Fe), copper (Cu), zinc (Zn), silver (Ag), indium (In), tin (Sn), antimony
(Sh). and bismuth (Bi) in bulk precipitation collected over bare land and in throughfall
collected under four tree species: Japanese cedar (Cryptomeria japonica), Japanese
red pine (Pinus densiflora), Japanese cypress (Chamaecyparis obtusa), and bamboo-
leaf oak (Quercus myrsinaefolia).

The metal concentrations were higher in the throughfall (especially that of C. japonica)
than in the bulk precipitation. Enrichment ratios (ER: ratio of metal concentration in
throughfall to that in bulk precipitation) ranged from 2.5 (Zn) to 5.3 (Ag) (mean 3.9),
and ERs for slightly soluble metals were generally higher than those for easily soluble
metals. Mn, Fe, Cu, and Zn accounted for 99% of the total concentration of heavy
metals in rainwater, whereas those of rare metals such as Ag, In, Sn, and Bi totaled
<).23%. Average concentrations of rare metals in bulk precipitation and throughfall
were (0,002 and 0.010 pg L' for Ag, 0.001 and 0,005 pg L' for In, 0.062 and 0.21 pg
L for Sn, and 0.006 and 0.023 pg L' for Bi. The metal concentrations in rainwater
were negatively correlated with the volume of rainwater, indicating that washout is
the main mechanism that incorporates metals into rainwater.

To classify sources of metal as either natural or anthropogenic, we used enrichment
factors (EFs) calculated as EF = (X/Al)_ /(X/AD) . where (X/Al)  and (X/Al)_

i crast”

refer to the ratio of the concentration of metal X to that of Al in rainwater and in the
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Earth's crust, respectively. In this equation, Al is hypothesized to originate exclusively
from crustal materials. Therefore, EFs close to | indicate that the metal originates
from weathering of Earth’s crust, and EFs between 1 and 10 suggest the influence of
the chemical composition of local soil. Those between 10 and 500 denote moderate
enrichment, indicating sources in addition to crustal materials, and those greater than
500 are clear evidence of extreme enrichment, indicating severe contamination due to
human activities. The EFs differed slightly among the five sites, but the orders of the
metals when arranged according to their EFs were almost the same regardless of site
{Fig. 2). Metals other than Fe were more enriched in rainwater than in Earth’s crust.
The concentrations of Mn in rainwater were correlated with those of Al (r > 0.80, P
< (0.001), and the EFs of Mn were almost equivalent to the ratio of (Mn/Al)_/(Mn/
Al)  (=12),where __denotes common river water. Therefore, Mn enrichment might
have occurred mainly by leaching of Mn preceding Al from crustal materials (soil
dust). Other metals enriched in rainwater, L.e. Cu, Ag, In, Sn, and Bi (EFs: 10-500),
and Zn and Sb (EFs: = 500), are likely to be of anthropogenic origin, because all had
larger EFs in rainwater than in river water (data not shown), and their concentrations
in rainwater were mostly correlated with each other (r > 0.45, P <0.001).

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 and may represent a new type of lake water pollution. The
accumulation of recalcitrant DOM in lake water—a phenomenon that has not been
considered before—will clearly influence the way in which lakes must be managed
for environmental protection. It also presents a serious challenge for drinking water
management, because recalcitrant DOM could be a major precursor of the trihalometh-
ane produced during chlorination in water treatment. Therefore, detailed evaluation
of the characteristics of DOM in lake water is urgently needed.

Three-dimensional excitation emission matrix (EEM) fluorescence spectroscopy
has recently come into more common use for evaluating the characteristics of DOM
in aquatic environments. The EEM is constructed by sequential and simultaneous
determination of three fluorescence parameters: excitation wavelength, emission
wavelength, and intensity of fluorescence. We applied this EEM spectroscopy to the
characterization of DOMs derived from Lake Kasumigaura, its main inflowing rivers,
and several types of sewage treatment plant effluents.

We observed substantial differences in the peak profile of EEM among the DOM
samples. Five peaks were found in the EEM of the sewage treatment plant efflu-
ent (Excitation wavelength/Emission wavelength [nm/nm], Ex/Em = 225/28(},
225/340, 240/420, 350/450, and 480/520 (Fig. 3). Peak 1 at 225/280 nm and Peak
2 at 225/340 nm have respectively been assigned as protein-like (tyrosine-like) and
protein-like (tryptophan-like) fluorophores. Both Peak 3 and Peak 4 have been cal-
egorized as humic-like fluorophores. Peak 5, at 480/520 nm, has not been reported
in natural water samples and thus was characteristic of the sewage treatment plant:
both the influent and effluent at the sewage treatment plant displayed a substantial
intensity of Peak 5. Only Peaks 3 and 4 were observed in the EEMs of the lake and
river water samples, with Peak 4 predominating.
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Fig. 3 Excitation
emission matrix contour
plot of sewage treat-
ment plant effluent.

The dimension used for
fluorescence intensily is
RU (Raman units)-nm-
“L-[mg C]™". At right are
the peak positions of the
fluorophores and their
fluorescence types.

Fig. 4 Fluorescence
intensities over DOC
ratios of Peak 4 for the
humie (aqualic humic
substances) and non-
humic (hydrophilic)
fractions of DOM in Lake
Kasumigaura and its
inflowing rivers. Four
samples were collected
for each river and 12
samples were from
each site in the lake.
The Sakura River enters
Lake Kasumigaura at
Tsuchiura Bay, and the
Koise River empties into
Takahama Bay. Error
bars represent + 1 5D
of the mean.
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No study to date has ever described “humic-like" fluorescence (Peaks 3 and 4) as being
derived from aquatic humic substances in DOM. Moreover, no work has confirmed
that there is no substantial intensity of “humic-like” fluorescence in the EEM of the
non-humie fractions of DOM. Hence, virtually nothing is known in regard to whether
or not the “humic-like” Peaks 3 and 4 in the DOM are derived only from aguatic humic
substances, To clarify this ambiguity, we fractionated DOM samples from the lake
and river waters into humic and non-humic fractions by adsorption chromatography
with XAD-8 resin. We then determined the fluorescence intensity in the EEMs of the
humic and non-humic fractions, Peak 4 (350/450 nm) was found in both the humic
and non-humic fractions of all samples. The non-humic fraction contributed greatly
to the fluorescence of DOM Peak 4, accounting for 30% to 50% of its intensity. Our
results clearly suggest that Peak 4 at Ex/Em = 350/45() is not appropriate as an indica-
tor of the presence of “humic-like™ groups in DOM (Fig. 4).
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Evaluating the effects of anthropogenic change in the discharge of land-based
N, P, and Si to the coastal marine ecosystem

Ecological deterioration in the form of outbreaks of harmful algal blooms or jellyfish
swarms has become a concern in Asia’s marginal seas and has been attributed to eu-
trophication, climate change, and overfishing. Other changes in element cycling may
also contribute. Whereas loadings of nitrogen (N) and phosphorus (P) are enhanced
by human activity, dissolved silicate (DSi) supplied by natural weathering tends to be
trapped in reservoirs, the numbers of which are also increasing globally because of
increased damming. The consequent change in the N:P:Si stoichiometric ratio of the
river waters flowing into coastal seas may be advantageous to flagellates (nonsiliceous
and potentially harmful) but not to diatoms (siliceous and mostly benign). This is the
“silica deficiency hypothesis”. We are trying to develop it further into an extended
hypothesis, as follows. Although diatoms effectively draw down substances from
the upper layer by sinking after the spring bloom (“biological pump™), other algae
do not. This failure to sink causes the retention of surplus nutrients and dissolved
organic matter (DOM) in the upper layer and allows non-siliceous algae (flagellates,
coecolithophores, ete.) and heterotrophic organisms (bacteria, nanoflagellates, mi-
crozooplankton, Noctifucas, jellyfish, ete.) to proliferate in summer (cover page). To
verify this hypothesis, we performed a study consisting of three components.

First, as this hypothesis is highly interdisciplinary and involves scientific uncertainties,
we extensively reviewed the related scientific literature, weighting the results in the
same way as [PCC Reports weight the results of reports related to global warming.

Second, we used a ferryboat as a platform to perform a time-series observation of
biogeochemical components. We found that the biomass of heterotrophic MicTroor-
ganisms was higher in summer (after most diatoms had sunk after the spring bloom),
implying that the material feeding the microbial loop of the food web remained in
the upper layer in summer.

Third, we constructed a 1-box, time-dependent marine ecosystem model named the
Marine Stoichiometric and Functional Type (MSFT) Model to represent the upper
layer of the model estuary in consideration of N:P:Si stoichiometry and the two types
of algae: diatoms (silicifiers and fast sinkers) and flagellates (non-silicifiers and slow
sinkers). The computed results showed that the case in which we considered a particular
sinking response of diatoms as proposed from the culture experiment by Bienfung et
al. (1982) (i.e. diatoms sink faster when their nutrients, particularly DSi, are depleted)
better explained the results observed in the Seto Inland Sea, where flagellate-induced
red tides prevail in summer and diatom-induced blooms prevail in spring. This result
implied that not only the nutrient stoichiometry but also the sinking characteristics of
diatoms, which are strongly dependent on the ballast-like function of their silicified
frustules, is important in the maintenance of coastal marine ecosystems.

These three results, although they are in the still preliminary phase, are consistent

with our extended silica deficiency hypothesis.

Bienfang, P. K. er al. (1982): Sinking rate response to depletion of nitrate, phosphate and
silicate in four marine diatoms, Mar. Biol, 67, 295-302,
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Seasonal changes of Watarase wetland. Left: mid-April, a month after burning. Middle: early July, when

tall grasses exceed 4 m in height. Right: December, when aboveground parts of grasses are dead.

An aerial view of northeastern part of Watarase Swertia diluta, an endangered species growing
wetland. in Watarase wetland.
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—

The mission of the Environmental Biology Division is to help conserve biodiver-
sity and ecosystem functions. In the pursuit of this mission, our activities include
ecological, physiological, and molecular genetic studies. The division consists of
four sections: Population Ecology, Physiological Ecology, Microbial Ecology, and
Ecological Genetics.

Studies of the conservation of threatened species

We surveyed vegetation in the Watarase Wetland (see cover page), the largest wetland
on the main island of Japan, to develop methods of predicting the distribution of en-
dangered plants from information obtained from aerial photographs. In this wetland,
standing dead plants are all burned by controlled fire in March every year. Plant height
(Fig. 1), obtained as the difference in surface heights between April and August, was
effective in discriminating Imperata cvlindrica grassland, in which endangered species
such as Tnula britannica and Swertia diluta occur. Analysis of the vegetation cover in
May indicated the presence of early-leafing plants. The presence of those plant species
is also effective in discriminating different vegetation types.

Fig. 1 Distribution of
the height of vegetation
cover in the Walarase
wetland, estimated from
aerial photographs.
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Fig.2 Larvae of Crico-
topus ogasaseptimus,

a chironomid species
endemic to the Bonin
Islands. Chironomid
larvae live mainly in
fresh water and can be
an indicator of the status
of water environment.
Vertical bar = 1 mm.

Fig.3 Experiment to
measure the growth of
herbicide-tolerant GM
soybean, wild soybean,
and their hybrids. The
plants were grown in

a closed greenhouse
to prevent their seeds
and pallen from be-
ing released into the
environment.

Environmental Biology Division

The chironomids are a large group of small insects of the
Diptera. Chironomid larvae live mainly in fresh water
and are thought to indicate the status of freshwater eco-
systems. In 2006, we examined the habitats of endemic
chironomids in the Bonin Islands, an archipelago in the
Pacific Ocean. Little is known about the ecology of fresh-
water animals in the Bonin Islands. We collected larvae
from various habitats and confirmed the habitats of sev-
eral species. Our collection of Glyprotendipes species on
Hahajima Island was the first record of this genus in the
Oceania region. We also studied in detail the morpholo-
gies of the larvae and pupae of endemic chironomids (Fig. 2).

Studies of invasive alien species and genetically modified organisms

Millions of tonnes of genetically modified (GM) or “transgenic™ agricultural products
have been generated, of which about one-fifth is oilseed rape (Brassica napus L.) seed.
It has been estimated that about half of such imports into Japan are resistant to one of
the two herbicides glyphosate and glufosinate, and it is probable that some of these
imported seeds are dispersed during their transport in Japan. Propagation of escaped
GM oilseed rape was confirmed along a road on the Kanto Plain. Among them were
plants that were resistant to both types of herbicide. This indicates that two types of
escaped GM plant had crossbred and produced viable seeds.

To assess the impact of GM soybean on the natural environment, we grew herbicide-
tolerant GM soybean, wild soybean, and their F, hybrid in a closed greenhouse and
recorded flowering time, plant height, stem diameter, stem length, and seed production
(Fig. 3). The characteristics of the F, hybrid were similar to those of either parent or in-
termediate between them. No specific effect of the introduced gene was recognized.
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Fig. 4 Stenomelania
boninensis (left), a snail
species endemic 1o the
Bonin Islands, is sus-
pected of being threat-
ened by the alien snail
species Melanoides
tuberculata (right), which
has invaded Chichi-jima,

one of the Bonin Islands.

Fig. 5 Asetof climate-
monitoring devices
installed at 5200 m a.s.l.
on the Qinghai-Tibetan
plateau. A series of such
monitoring points has
been installed along an
altitudinal gradient to
detect climate change.

#

In a survey of freshwater and
brackish water macroinvertebrate
fauna in the Bonin Islands, the
alien thiarid snail Melanoides
tuberculata was found for the
first time on Chichi-jima (Fig.
4). As this species is known to be
invasive and reproduces by par-
thenogenesis, it is a great threat to
Stenomelania boninensis, a native
thiarid snail endemic to the Bonin
Islands.

Studies of the effects of environmental stresses and climate change

Monitoring of the effects of climate warming on natural ecosystems was continued
in the alpine region of central Japan and on the Qinghai-Tibetan plateau. In the latter
area, two monitoring sites were established, at Dongxiong and Haibei (Fig. 5). Obser-
vations of meteorological data and ecosystem structure and function were started. In
addition, ecosystem biomass, carbon balance, and species diversity were investigated
along a road covering 1200 km of the central Plateau.
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We tried to identify and characterize the genes related to the responses of plants to
environmental stress factors, We studied the physiological characteristics of an ozone-
sensitive mutant of the model plant species Arabidopsis thaliana. The apertures of
the stomata (small openings in the surfaces of leaves for gas exchange) were larger
in the ozone-sensitive mutant than in the wild type. This suggests that an increase in
ozone absorption through the wider stomata is the cause of the ozone sensitivity of
this mutant.

By sampling leaves of cultivated Ipomoea nil (morning glory) plants when ozone
concentrations were high, we detected the expression of two defense-related genes,
PAL and GST, by molecular genetic technigues. This result suggests that the detection
of ozone-induced stress from the expression of ozone-responsive genes is promising.
Development of a simple system for detecting the expression of these stress-induced
genes is the next task.

Chattonella is a well-known genus of poisonous phytoplankton that cause red tides,
resulting in mass mortalities of fish. We developed genetic markers specific to four
Chattonella species, C. antiqua, C. marina, C. ovata, and C. marina (Fig. 6). The
genetic markers will be valuable tools in studies of Chattonella species, e.g.. in bio-
geographic studies of the distribution history of natural populations.

Fig.6 Three poison-
ous phytoplankton: (&)
Chattonella antiqua, (b)
C. marina, and (c) C.
ovala. We developed
genetic markers of these
species to distinguish
populations of different
origin. Bars = 5 pm.

Studies of the structure and function of ecosystems

Yatsu Tidal Flat in the Kanto district is in the Ramsar List of Wetlands of International
Importance. One of the concerns about this tidal flat is the green tide formed by Ulva
spp. algae. In our investigations of various environmental factors and the components
of the ecosystem (Fig. 7), we have found evidence of a recent expansion of the area
of sandy sediment on the tidal fat and a decrease in the muddy area. This change in
physical conditions has been associated with changes in the biological components
of the tidal flal ecosystem, such as in the macrobenthos.
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Fig. 7 Field survey an
Yatsu Tidal Flat. In this
area, frequent occur-
rences of green tides

of Uiva spp. have been
observed. We suspect
that these tides are due
o the recent develop-
ment of a sewerage
system, which has re-
duced freshwater inflow
and, as a conseguence,
increased water salinity.

The vulnerability of ecosystems to biological invasion was investigated with a com-

puter simulation. A model ecosystem evolved without the invasion of alien species, as
would be the case in an ecosystem on an oceanic island, showed a high animal species
to plant species ratio. Such a system was highly vulnerable to plant invasion. This
result agrees with the available data from real insular ecosystems. The vulnerability
increased as the model ecosystem developed. The system was constantly vulnerable
to the invasion of competitive omnivores,

The trophic position of higher-order consumer animals in an ecosystem can be esti-
mated from the stable isotope composition of the ecosystem. In a study of fish popu-
lations, we found that the trophic position of fish upstream was lower in a river with
weirs than in a river without weirs. We also found that the genetic distances among
fish populations within a river were larger when the river had weirs. This indicates
that there is limited gene flow within rivers with weirs. Thus, obstacles in a river affect
both the structure of the food web and the genetic structure of fish populations.
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A: The Kureko Dori: an endangered domestic fowl breed in the Kureko region of Kumamoto Prefecture in Kyushu, Japan.
With strict screening crileria, the Kureko Dori was designated a prefectural nalural treasure in 15965.

B: Environmental Specimen Bank: after excision of stingray liver in situ, coarse and fine erushing, bottling, and cryo-pres-
ervation in cold vapor of N, {= =150 °C) over liquid N,

C: Environmental Cerlified Reference Materials (CRMs) produced at MIES. Information on NIES-CRMs can be found at
<http:ifwww.nies.go.jplabo/crm-efindex.himk=.
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The Laboratory of Intellectual Fundamentals for Environmental Studies (LIFES) con-
sists of two research laboratories: the Environmental Analytical Chemistry Laboratory
(ACLab) and the Biological Resource Laboratory (BRLab). The aim of LIFES is to
promote environmental research, not only in NIES but all over the world, through the
provision of environmental Certified Reference Materials, cell strains of microbes,
and experimental animals for environmental risk evaluation, and the development
of information databases related to environmental biology. In addition to the major
topics summarized below, both laboratories conduct research activities that have both
fundamental and frontier themes.

ACLab has been studying on evaluation of the quality assurance and quality control
(QA/QC) of environmental monitoring: developing new environmental analysis
methods; and comparing monitoring methods for regulating atmospheric substances.
Recently, comparison of monitoring methods for various atmospheric particles ( i.e.
correlation between beta-ray absorption methods and a tapered element oscillating
microbalance method; Fig. 1). A part of the results is useful to the monitoring and
presurmise of Asian dust storms (kosa). We have also developed imprinted polymers
with molecular-specific adsorption, which led us to discover four antifungal peptides
from a Thai strain of the cyanobacterium Calothrix sp.

Fig. 1 Parallel comparison test for at-
mospheric particle monitoring instruments
— beta-ray absorption monitors (middle),
tapered-element oscillaling microbalance
instruments (rear), low-volume samplers
{front).

BRLab has been working on several topics based on 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 the transplantation of primordial germ cells. and have
obtained offspring originating from the introduced primordial germ cells by 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 infections
transmitted via eggs and in the recovery of populations from inbreeding depression
by the transplantation of primordial germ cells in the early embryonic stages (Fig. 2).
In September and October we conducted a short training course on avian cell culture
for foreign researchers. The purpose of the course was to disseminate information on
techniques for avian cell culture and the cryopreservation of living avian cells. The
participants came from Russia, Korea, and China, and a total of eight researchers
participated (Fig. 3).
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Fig. 2 Left: in vitro Cryopreservation ol
long-term culture of Germiing Stem Cells

chick primodial germ oed
cells (PGCs). 2% B oces
A: Isolated PGCs at the ® =
early embryonic stage.
B: Initial phase of PGC
cultivation on feeder | 3#
cells.
C: PGC clusters after 2
weeks’ incubation.
S

& Transplantation
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Right: Utilization of fro-
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Fig. 3 Russian par-
ticipants in a training
course on technigues
of avian cell culture and
cryopreservation of liv-
ing avian cells.

LIFES functions as a reference laboratory for environmental research in Japan through
improving methods of ensuring analytical quality control and cross-checking of ana-
Iytical techniques: and 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,

Management and operation of key analytical equipment

The ACLab 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. Over 50
researchers made requests for analyses on about 30 research themes, and we provided
them with useful data derived under a high level of guality control.
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Preparation of environmental Certified Reference Materials

Environmental Certified Reference Materials (CRMs) are utilized for the evaluation
of new analytical methods and for accuracy control of pretreatment and instrumental
analyses. We have been preparing and distributing environmental and biological
CRMs since 1980 (see half-title page). Over 180 CRMs were distributed to research-
ers worldwide this financial year; the “rice flour, unpolished” CRM was the one most
often delivered. Preparation of a new urban aerosol CRM was completed, and the next
step of determining certified values for over 15 elements in the aerosol was started.

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. Our environmental specimen time capsule facility
accommodates various items of equipment for low-temperature preparation of envi-
ronmental specimens for long-term storage. The facility can store such specimens for
50 years under an atmosphere of liquid nitrogen vapor at about 150 “C. About 300
samples were added to storage this year; the total number of time-capsule samples

registered is now about 1200 (Fig. 4).

Fig. 4 The black
mussel, Septifer vir-
gatus, a filter-feeding
bivalve on intertidal
rocks, was collected for
cryopreservation.

Preservation of cells and gene resources of threatened wildlife species

(1) Threatered wild animals

In the hope of making future contributions to the conservation of threatened wild
animals, we cryopreserve the cells (including germline cells) and tissues of such
animals for genetic analysis, with the support of the National Time Capsule Program
for the Environment and Threatened Wildlife. Six hundred and forty-five kinds of
samples (tissues, cultured cells, and sperm) had been cryopreserved up until March
2006. From April 2006 to March 2007, we accepted 180 individual threatened wild
animals (mammalian species: 12 individuals; avian species: 168 individuals) and
cryopreserved tissues and cultured cells. During this period, 466 kinds of samples
(tissues and cultured cells) were cryopreserved. The newly cryopreserved species are
as follows: Ussuri whiskered bat (Mvyotis mystacinus gracifis), Ussuri Daubenton’s
bat (Mvotis daubentonii ussuriensis), Japanese long-eared bat (Plecotus aurins sac-
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rimontis), Japanese lesser tube-nose bat (Murina wssuriensis sifvatica), short-tailed
albatross (Diomedea albatrus), Latham’s snipe (Gallinago hardwickii), black wood-
pecker (Dryocopus martius martius), little tem (Sterna albifrons sinensis), Canada
goose (Branta canadensis leucopareia), black-winged stilt (Himantopus himantopus),
intermediate egret ( Egretta intermedia intermedia), shelduck (Tadorna tadorna), per-
egrine falcon (Falce peregrinus japonensis), bean goose (Anser fabalis serrirostris),
white-naped crane (Grus vipio), and osprey (Pandion haliaetus haliaetus). In total,
1111 kinds of samples have been cryopreserved since the National Time Capsule
Program was started in 2004 (Fig. 5).

Fig. 5 The Okinawa

rail (Gallirallus oki-

nawae), a threatened

Japanese endemic
species.

(2) Threatened algae

We have been surveying the status of threatened algal species in Japan since 1993,
During FY 2006 we surveyed 40 potential habitats (agricultural reservoirs) of the
Charales in Kagawa Prefecture. Members of the Charales grew at 27 of the sites. We
found one to three species at 23 sites, and four, five, six, and seven species at one site
each, Most reservoirs were located in hilly places (Fig. 6), habitats different from
those reported during 1940 to 1960. Now, 60 strains of the Charales and 200 strains

Fig.6 Three species
of Chara were reported
from this reservair in the
1980s. In 2006, howev-
er, those species could
not been found, and two
species of Nitella were
found instead. Left: the
natural shore of the res-
ervoir. Right: colonies of
Nitells an the shore.
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of freshwater red algae are maintained in the Biological Resource Collection at NIES.

Ten of the strains of the Charales are unialgal. Sixty-two of the strains of red algae
are preserved in liquid nitrogen.

Investigation, collection, and storage of microbes useful for environmental con-
servation and development of laboratory organisms

At the Microbial Culture Collection (MCC-NIES), we:

» received 174 strains of microbes from scientists inside and outside NIES

= received about 350 strains from the 1AM Collection at the University of Tokyo as
a result of its closure

* ransferred 29 strains of cyanobacteria and green algae from maintenance by
subculture to freezing (they are now entirely preserved in liguid nitrogen)

= distributed 780 algal strains to researchers and technicians

* continued to renew the MCC database system.

We now maintain a total of more than 2000 strains. of which more than 700 are
available as NIES strains. These activities are conducted in collaboration with five
institutes as a part of the National Bio-Resource Project.
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The Environmental Information Center provides information technology (IT) sup-
port for research and related activities at NIES; carries out public relations activities
for NIES, including the publication of NIES research reports; collects and processes
environmental information and disseminates it to the general public; performs tasks
commissioned by the Ministry of the Environment; and acts as the national focal
point of UNEP-Infoterra. To implement these tasks more efficiently, the Center was
reorganized in April 2003.

1. IT support for research and related activities at NIES

The Center manages and operates the computers and related systems at NIES, uses
IT to improve the work efficiency of NIES, and runs a library service,

a. Management and operation of computers and related systems

A new computer and network system started operation in March 2007. The UNIX-
based computing environment consists of a supercomputer system and various
subsystems, including a scalar-computing server, a front-end server, storage devices,
and application servers. Our vector supercomputer (NEC 5X-8R/128M16), equipped
with a FORTRAN compiler with high-level debugging capability and high-efficiency
optimization, executes the large-scale programs needed to model global environmental
problems.

ALAN called NIESNET was established at NIES in 1992, File transport was upgraded
in March 2007. The network configuration was restructured, and the large-scale file
transport performance was improved at the same time. Registered users outside NIES
can use the supercomputer system through the Tsukuba WAN via the Science Infor-
mation Network (SINET) connection to the Internet.
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b. Use of IT to improve work efficiency

The Center gives IT support to the management sector of NIES, with the aim of in-
creasing work efficiency. It also provides NIES researchers with processed research
data and helps them to disseminate their data through the NIES homepage. In FY
2006, the Center supporied the following activities:

+ development of an electronic application and registration system at NIES

= operation of a thin-client PC management system for the administrative section

+ use of XML to modify an automatic typesetting system for issuing the NIES
research program and annual report

+ modification and operation of a database of basic information on each member of
staff at the Institute

« modification of a registration system for a research theme database

+  development and modification of a database for information disclosure

» installation and operation of a directory services system

« support for modifications to a processing system for budget and settlement of
accounts and a salary payment processing system.

c. Library service

As of March 2007, the NIES library held 51,262 books, 395 technical and scientific serials,
9,688 maps, 119,289 microfiches, and various other reports and reference materials.

In addition to these materials, researchers at NIES can access documentary informa-
tion through commercial databases such as Web of Science, Science Direct. ] Dreamll,
STN, G-Search, and the British Library Inside Web.

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

The Center manages the NIES Worldwide Web (WWW) Internet site, and edits and
publishes NIES reports such as rescarch 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
as an independent administrative institution. Because NIES starts the second stage
of its medium-term plan in April 2006, a newly designed website has been prepared
in accordance with the new organization and activities. The new site has been de-
signed to have improved usability, including improved accessibility for people with
disabilities.
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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 re-
search booklets (Kankvo-gi, in Japanese) are edited, published and distributed by
the Center.

3. Other activities

In addition to the activities mentioned above, the Center collects, processes, and
disseminates environmental information for the general public: conducts tasks com-
missioned by the Ministry of the Environment; and acts as the national focal point
of UNEP-Infoterra.

a. Collection, processing, and dissemination of environmental informnation

NIES is required to carry out “the collection, processing, and dissemination of envi-
ronmental information™ as one of its major tasks. The Center provides various Kinds
of environmental information to the public through websites, processes and manages
environmental information databases, and provides environmental information via
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 and top-
ics on the environment, and a chronology of environmental issues in Japan. This fiscal
year, environmental issues in Asia were newly added. The site was updated regularly.
The Center opened the Environmental Technology Information Network (ETIN,
http://e-tech.eic.or.jp/) in August 2003, The ETIN contains pages of environmental
technology news on ministries and companies, research reports and review papers by
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environmental specialists, and information on seminars and events in environmental
technology. In FY 2004 we improved the homepage of the ETIN 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,
Duplication and lending services are also available.

{a-3) Provision of environmental information via GI5

The Center, with the cooperation of the Ministry of the Environment. has been using
GIS to develop an environmental data provision system. This system helps users to
easily understand the status of the environment by showing data on environmental
quality and 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

In FY 2006 the Center performed the following six tasks commissioned by the Min-

istry of the Environment:

» Development of an information system for the total management of aquatic
environments.

» Management of display systems for wide-area air pollutant surveillance and for
pollen observation.

*  Maintenance of an information management system for noise, vibration, and
offensive odors.

*  Analysis of the results of a national survey of aquatic animals.

+ Use of GIS to maintain and manage a system for the exhibition of traffic noise
survey data.

= Development of a database for investigations of dioxins in all parts of the
environment.

¢. National focal point of UNEP-Infoterra

UNEP-Infoterra is the global environmental information exchange network of the
United Nations Environment Program. The network operates through a system of
government-designated national focal points. The Center has been the designated
Japanese national focal point since 1973. These focal points provide a wide range of
environmental information, including directories of information sources.

One of our staff participated in the international meeting held by UNEF from 13 to
16 April 2004 at Geneva and discussed plans for future activities.
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14th International Meeting of the Network for the Detection of Atmospheric Composition Change/
InfraRed Working Group

May B-10, 2006
Tsukuba International
Congress Center
Tsukuba, lapan

This annual meeting focuses on the latest lindings and scientific analyses on atmospheric trace
constiteents, such as ozone, nitric acid, nitrous oxide, carbon dioxide, or methane using infrared remote-
sensing technology. More than 30 scientists specializing in fields such as atmospheric physics, chemistry,
optics, and spectroscopy from Japan, the USA, Canada, Australia. New Zealand. and Europe met at
Tsukuba International Congress Center { Epochal Tsukuba). The latest information on Fourier-transform
spectroscopic measurements and data retrievals were discussed. Also, a state-of-the-art technique Tor
retrieving CO, mixing ratios precisely from ground-based FTIR was introduced. The next annual meeting
will be held in Canary Islands, Spain in May 2007,

3rd Tripartite Presidents Meeting (TPM) among NIES, NIER, and CRAES

May 16-18, 2006
Seogwipo KAL Hotel
Jeju, Korea

This meeting worked 1o expedite joint efforts in environmental research among Japan, Korea, and
China, while secking furiher cooperation on issues of common interest. At TPM3, the parinership to
improve the environmental quality of Northeast Asia through research cooperation was given particular
emphasis. The three institutes reached an agreement to exchange information including annual reports
and lsts and overviews of major research projects, Tt can be considered a major breakthrough that the
three institutes agreed upon initiating a joint research project to deal with the problem of “yellow sand
storms”, the degree and extent of which are ever intensifying, threatening the environmental qualities
in the region, The three presidents are expecting a feasible plan for the cooperation to be developed at
the cxpert meeting in the autumn of 2006 in China. The next TPM4 will be hosted by CRAES in the
spring of 2007,

Asia—Pacific Initiative Toward a Sustainable and Environmentally-Sound Society

May 23, 2006
Hotel Maritim
Bonn, Germany

Countries in the Asia-Pacific region are working to address ¢limate change while undergoing rapid
economic growth, At this conference, participants: (1) explored a new model of sustainable development
through multi-dimensional discussion on regional policy development, GHG inventory activity. APN
cooperation, and the 2050 vision research (2) introduced distinguishing cases of regional activities
focusing on different aspects of climate change issues such as policy, inventory of greenhouse gases,
scientific rescarch programs, and future scemarios; and (3) identified the best-practices and challenges
of regional activities in the Asia-Pacific region.

Tsukuba Workshop on the Application of Multimedia Models for the Identification of Persistent
Organic Pollutants in East Asian Countries

June 27-28, 2006
Tsukuba International
Congress Center
Tsukubs, Japan

The purpose of the workshop was to provide information and training on the application of multimedia
models for identification of persistent organic pollutants (POPs) in the East Asian region and to provide
oppartunities for training on and discussion of the “OECD P and LRTP Screening Tool” sofiware which
was developed by the OECD Expert Group on Multimedia Maodels for screening level assessments of
chemicals. The workshop had around 40 participants and it was a agreed that the training and discussions
at the workshop were useful regarding the use of o multimedia Fate medel for the screening assessment
of chemicals in terms of P and LETP.

First International Conference on Carbon Management at Urban and Regional Levels

September 48, 2006
Metropolitan Autonomous
University

Mexico City, Mexico

The conference developed a comprehensive analysis of city/regional net emissions trajectorics and their
underlying drivers and explored possible management strategies and the best timing for implementation
to foster the development of less carbon intense pathways of regional/urban development. The conference
was attended by total of 114 experts working in this field and was successful in forming a community
that can work together 1o develop urban and regional carbon management (URCM) further. The
conference outlined a road-map to be pursued by the URCM scientific community over the next three
to four years,
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Symposium on 10th Anniversary of the Accelerator Mass Spectrometry Facility at NIES (NIES-TERRA)

Oen 19, 2006
MNIES
Tsukuba, lapan

A onc-day symposium was held in commemoration of the first decade of research activities involving the
Accelerator Mass Spectrometry (AMS) Facility at NIES-TERRA, Following the opening speech by Dr.
Ohtsuka, President of NIES, participants heard presentations on AMS activities at NIES-TERRA over
the first 10 years, the detection of radio-nuclides from the Sun, and the latest AMS system developments,
A poster presentation was also held, with 21 posters on display.

Commemorative Symposium on the Conclusion of a Comprehensive Partnership Agreement between
the National Institute for Environmental Studies and Yokohama National University
Impacts of Socioeconomic Development on Ecosystems: Harmonization of Nature and Millennium Ecosystem Assessment

October 23, 2006
Tokyo International Forum
Tokyo, Japan

This sympasium was held (o commemorate the comprehensive partnership agreement made between the
National Institute for Environmental Studies and Yokohama National University and the publication of
the “Ecosystems and Human Well-Being” report by the United Nations, The symposium advoeated the
further development of rescarch on ecosystems and risk management in Japan and progress in research
on Asian environmental issues.

Global Challenges toward Low Carbon Society (LCS) through Sustainable Development (SD)
NIES/MoEJ/DEFRA COP12 & COP/MOP2 Side Event

Movember 8, 2006
Acacia in the World
Agroforestry Center

(ICRAF), UN Office at
Mairebi (UMNON)
MNairobi, Kenya

This side event offered an opportunity to discuss strategies with a particular emphasis on policy packages
for the transition to a Low-Carbon Society (LCS). Researchers engaged in LCS studies from China,
Germany. India, South Africa, the UK and Japan discussed how to align climate change and sustainable
development action, tools and methods to delineate options for cost-¢fTective transition to an LCS,
cooperation for LCS including a long-term policy-framework. The outcome of the Japan-UK joint
research project, “Developing Visions for a Low-Carbon Society through Sustainable Development”,
was presented in the event,

Co-benefits of Greenhouse Gas and Air Pollution Management
UNFCCC COP-12 Side Event

November 15, 2006
Acacia in the World
Agroforestry Center
(ICRAF), UN Office at
MNairobi (UNON)
Muirobi, Kenya

This session, as a side event of UNFCCC COP12, explored opportunities of co-benefits and COM in
the context of climate change and air pollution management. The session concluded with the idea that
there is o need o scale-down global actions which are usually wilored to the greenhouse gas reduction
community, and a1 the same time there is a need to scale-up the actions which are locally tailored by
the urban management community that deals with urban planning, air pollution control, and transport
management.

NIES Commemorative Lectures by the Blue Planet Prize Winners

November 17, 2006
NIES
Tsukuba., Japan

Dr. Akira Miyvawaki and Dr. Emil Salim, winners of the [5th Blue Planet Prize who made oulstanding
contributions to providing solutions to global environmental problems, gave special lectures to NIES
Fescarchers and local residents of Tsukuba,

Workshop on Material Flows and Environmental Impacts Associated with Massive Consumption of
Natural Resources and Products

Movember 17, 2006
Teukuba Internationzl
Congress Center
Tsukuba, Japan
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This workshop was held to share information on the latest policy and institutional actions for sustainable
use of notural resources and material Mow analysis in the international context and to discuss the
research results on material flow analysis. There were ten presentations including six invited foreign
experts and around 200 participants, The participants reconfirmed that, in exploring sustainable
natural resources use, it is significant to exchange information and knowledge between exporting and
importing countries. They also reconfirmed of the uselulness of the “cradle to grave™ approach in the
management of material Aow.
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The 3rd NIES Workshop on E-waste
November 17-18, 2006 This workshop was beld in order 1o understand the current regional and global issues of E-waste and
Tsukuba International 1o seek appropriate 3R policies in light of latest information. Nincteen speeches were given by nine
Congress Center (Epochal  invited speakers from Asia and Europe, and by representatives of NTES and other institutions in Japan.
Tsukuba) Participants discussed several important aspects of E-waste such as toxic and resource potentials,
Tsukuba, Japan  inventories, reuse and Extended Producer Responsibility (EPR).

International Workshop on Regional Ecology and its Environmental Effect: Dust Sand Storm, its
Impact and Mitigation Countermeasure
December 3-5. 2006 This workshop was organized by the Chinese Research Academy of Environmental Sciences (CREAS)
Diaoyutai Hotel & Beijing with the National Institute for Environmental Studies (NTES) of Japan and the National Institute
Capital Xindadu Hotel of Environmental Research (NIER) of Korea. It was held as a side event of the Eighth Tripanite
Beijing. China Environment Ministers Meeting (TEMME). Three environmental minisiers and three presidents of
environmental research institutes in China, Japan and Korea were present at the workshop, and confirmed
that dust sand storms (D8S), which have the potential to cause great damage in the northeast Asian
region, should be identificd as an issue for conperation among the three countries. Approximately 100
peaple From Japan, China, Korea, and Mongolia participated in the workshop. Research presentations
and debates focused on a wide range of issues including evobverment, mnsportation and monitoring of D55,
simulation modeling and prediction/warning, physical and chemieal charncteristics and transformation,
the impact of regional ecosystem changes on the occurrence of DSS, the environmental impact of D55,
and preventative measures and technologies. The expert meeting for cooperation related o DSS was
held following the workshop.

International Workshop on Institutional Dimensions of Carbon Management at the Urban and
Regional Levels
December 5-7. 2006 This one day workshop explored the theoretical framework of fit, scale and interplay applied in the
Grand Hyat Bali Hotel contexts of urban and regional carbon management and clarilied the practical dimensions of mstitutional
Bali, Indonesia challenges related to carbon management. The workshop discussed city case studies from Europe, USA,
China, and Latin America and explored urban carbon management opportunities from a development
perspective. The workshop identified research gaps, new research directions and ideas in institutional
dimensions of carbon management 1o be further pursued.

Quantifying Energy Scenarios of a Low Carbon Society — The Annual Energy Modelling Conference
{AEMC) of the UK Energy Research Centre
December 5-7, 2006 The 2006 Annual Energy Modelling Conference (AEMC) of the UK Energy Research Centre
Oxford University {UKERC) focused on Quantifving Scenarios of a Low Carbon Sociery. It was a technical workshop
United Kingdom on modeling low carbon scenarios. A particular emphasis was put on participation from developing
countries. The workshop defined common modeling runs which is a direct research output to the 2
nd UK-Japan workshop on low carbon societies (LCS) in June 2007. These events represent i core
part of the lapan-UK Joim Research Project: Developing Visions for a Low-Carbon Society (LCS)
through Sustamable Development.

2nd Asian Water Cycle Symposium
Tanuary 9-10, 2007 The 2nd Asian Water Cycle Symposium discussed the activities of the Asian Water Cycle Initiative
Koshiba Hall, University  (AWCI), and the possibilities of effective collaboration among local/national water resources management
of Tokyo  and meteorological authorities and institutions, international organizations., and space agencies, which
Tokyo, Japan  is essential for implementation of the demonstration projects. Furthermore, this symposium explored
respective proposals for the demonstration projects on nominated river basins in individual countrics,
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GEOSS Symposium on Integrated Observation for Sustainable Development in the Asia-Pacific Region
January 11-12, 2007
Di-ichi Hotel Seafort

Tokyo, Japan

The goals of this symposium were (1) to present information on the progress of GEOSS implementation
to & wide audience of government officials, experts, scientists, and the public and press from Asia—Pacific
countries, (2) 1o summarize the current situation regarding in-situ networks, satellite capabilities, model
predictability, and data integration. and (3) to discuss future plans for filling the observational gaps,
avoiding duplication, and creating socio-economic benefits, Participants concluded the symposium
with a renewed understanding of the importance of applying ohservational systems and models to the
carth system model and intcgrating data management systems. Furthermore, the participants stressed
the necessity of combining these data with socio-economic data, visualization, and the functions of
simulation and communication,

1st Workshop on the Improvement of Solid Waste Management and the Reduction of GHG Emissions
in Asia (SWGA)
January 1819, 2007
Yokohama Symposiu
Yokohama, Kanagawa,

Japan

In order to exchange knowledge and experiences and to show methods for achieving sustainable solid
waste management in Asia, researchers and experts on solid waste management and GHG reduction
activities from Ching, Korea, Thailand, Indonesia, Mongolia and Vietnam discussed the characteristics
of solid waste management in Asia and the applicability of the IPCC guidelines to Asian landfills. One of
the conclusions was that there is still a need for more precise quantity data on specific waste streams in
Asian countries, [t was also agreed that the topic of the next workshop will be technologics for improving
waste management and reducing GHG emissions.

Environmental Nanotechnology International Workshop
February 9-10, 2007
The Mational Museum

of En

erging Science and

Innovation {Miraikan)

Tokyo. Japan

The R&D Project for Environmental Nanotechnology was consigned to the National Institute for
Environmental Studies by the Ministry of the Environment in 2003, The research is focused on the
beneficial application of nanotechnology in environmental issues, an area that is not well-recognized
nor well understoad, The purpose of the workshop was to improve comprehension of this issue among
researchers in companies and universities, and also to emphasize the possible opportunities to improve
the current environmental situation,

International Workshop on Carbon Dynamics and Global Warming on the Qinghai-Tibetan Plateau

Muarch 2-3, 2007
NIES
Tsukuba, Tapan

This workshop aimed at identifying the contribution of the alpine grassland of the Qinghai-Tibetan
Plateau to the terrestrial carbon cycle and global warming, The workshop represented studies carried
out over the last 6 vears. The workshop also discussed the current on-going studies regarding global
warming monitoring on the plateau,

International Workshop on Urbanization, Development Pathways, and Carbon Implications

March 28-30, 2007
NIES
Tsubkuba, Japan

This workshop helped to clarify the status quo of urbanization phenomena and their drivers in relation
to carbon management. The workshop gathered people from key institutions working on global scale
analyses of the urbanization phenomenon involving both the integrated assessment community and urban
encrgy and urban dynamics analyses. The workshop assessed how urbanization is treated in integrated
assessment models and discussed the insights that can be pained from different approaches. The workshop
was successful in developing a preliminary network of scholars interested in the analysis and modeling
of urban and regional development pathways and scenarios and their carbon consequences.
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COUNTRY
Mo, Tile
Collaborating Institution
MIES Partner (as of latest review meeting)

CANADA
1. Elucidation of the cycling and transformation of chemical
substances in the North Pacilic Ocean

Dept. Chemistry, University of British Calumbia
Environmental Chemistry Division

2, Maonitoring of theatmosphere—ocean carbon dioxide exchange rate
Center for Ocean Climate Chemistry, Institute of Ocean
Sciences
Global Environment Division

CHINA
1. Advanced wastewater treatment processes for China
Research Institute for Environmental Engincering/Dem.
Environmental Engineering, Tsinghua University
Research Center for Material Cycles and Waste Management
Advanced sewage treatment processes by soil system
applicable to China
Institute of Applicd Ecology, Chinese Academy of
Scieneces
Research Center for Material Cycles and Waste Management
3. Development of wastewaler and waler resources treatment
processes applicable to China
Chinese Research Academy of Environmental Sciences
Research Center for Material Cycles and Wasie Management
4. Research on the development of water pollution control
technigues for the Taihu Lake in China by bio-cco engincering
Chinese Research Academy of Environmental Sciences
Research Center for Material Cycles and Waste Management
5. Dioxin analysis and survey of dioxin sources in China
Sino-Japan Friendship Center for Environmental
Protection
Environmental Chemistry Division
6. Development of eco-engineering technologies for the contral
of eutrophication in the drainage area of Hongfeng Lake and
Baihua Lake in Guizhou, China
Guizhou Provincial Environmental Protection Bureau
Research Center for Material Cyeles and Waste Management
7. Study on transport mechanism of kosa acrosol to Tapan by way
of Beijing
Sino-Japan Friendship Center for Environmental
Protection
Environmental Chemistry Division
#. Research on development of suitable technologies 1o control
preenhouse gus emissions during the treaiment of domestic
wilstewaler using bio-eco engineering system
Shanghai Jiao Tong University
Research Center for Material Cyeles and Waste Management
9, Molecular epidemiological studies on the health effects of
arsenic
Institution of Environmental Health and Engineering,
Chinese Academy of Preventive Medicine
Environmental Health Sciences Division

b=
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1. Research on VOCs and ammonia emissions in China
Chinese Rescarch Academy of Environmental Science
Atmospheric Environment Division

I1. Studies on technigues to control emission of acid precursors

in East Asia and evaluation of impact of their application on
the environment
State Environmental Protection Administration
Atmospheric Environment Division

CZECH REPUBLIC

1. Biogeochemical studies on acid deposition and pollution
Institute of Landscape Ecology, Crech Academy of
Sciences
Atmospheric Environment Division

2. Perception of landscape: from landscape appreciation o

landseape planning

Institute of Landscape Ecology, Crech Academy of
Sciences
Social and Environmental Systems Division

FRANCE
1. Amolecular biological study of mechanisms of environmental
adapiation in plants
University of Picardic
Environmental Biology Division
2, Biediversity of microalgae obtained from the Atlantic and
Pacific Oceans
University of Caén
Environmental Biology Division

KOREA
1. Aircrafi- and ground-based observations of acidic and oxid-
ative pollution in East Asia
Environment Research Center, Korean Institute of Science
and Technology
Armospheric Environment Division
Cross-cultural comparison of landscape evaluation between
Japanese and Korean people
KEyung Pook University
Social and Environmental Systems Division
3. Study on the monitoring of harmful algal blooms and effects
of nitrogen and phosphorus
Mational Institute of Environmental Research
Research Center for Material Cycles and Waste
Management
4. Study on marine pollution using ships-of-opportunity
Korea Ocean Research and Development Institute
Water and Soil Environment Division
5. Research on the prevention and management of environmental
disease
MNational Institute of Environmental Research
Environmental Health Sciences Division

POLAND

1. Molecular mechanisms of plant adaptation o wmospheric

12

stresses
Plant Breeding and Acclimatization Institute
Bindiversity Conservation Research Project
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RUSSIA

I.  Airborne measurement of greenhouse gases over Siberia
Central Aerological Observatory
Center for Global Environmental Research

2. Modeling of methane emission rates from natural wetlands
Institute of Microbiology
Center for Global Environmental Rescarch

3. Measurement of methane emission rates from permafrost

areas
Permalrost Institute
Center for Global Environmental Research
4, Greenhouse gases budget of land ecosystems in Siberia
Institute of Microbiology, Russian Academy of Sciences
Center for Global Environmental Research
5. Greenhouse gas monitoring to estimate sink and source
distribution in West Siberia
Institute of Atmospheric Optics
Center for Global Environmental Research
6. Conservation of genetic resources in wild animals in
Khabarovsk region
Russian Federation, Ministry of Natural Resources,
Bolonski State Natural Reserve Laboratory
Laboratory of Intelleciual Fundamentals for Environmental

Studies
SWEDEN
1. Measurement of pCO, in the surface water of the Arctic
Ocean

Giteborg University
Climate Change Research Project
2. Health risk assessment of heavy metal exposure: effects of
increase in human activity
Karolinska Institute
Environmental Health Sciences Division

UK
I. Cooperation on the development and application of coupled
chromatography — accelerator mass spectrometry techniques
University of Oxford
Environmental Chemistry Division

USA
1. Joint implementation of ocean surface CO: observation in the
Pacific Ocean to understand the oceanic sink of CO;
Pacific Marine Environmental Luboratory, NOAA
Climate Change Research Project
2. Collaboration on greenhouse gas observation from space
Jet Propulsion Laboratory
Center for Global Environmental Rescarch
3. Joint implementation of CO: flux observations for the
identification of carbon fixation ability of forests and the
prediction of its fluctuation
DOE
Center for Global Environmental Rescarch

4.

International Collaborative Research
under Bilateral Governmental Agreements

M

Comparative, standardized and complementary measurement
of atmospheric constituents for the evaluation of terrestrial/
oceanic sources and sinks of carbon, other non-CO; greenhouse
gases and aerosols
Climate Monitoring and Diagnostics Laboratory, NOAA
Center for Global Environmenial Research
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CANADA  Agreement between the National Institute for Environmental Studies and the Institute
of Ocean Sciences (1995).

CHINA  Memorandum of Understanding (MoU) between the Changjiang Water Resources
Commission, Ministry of Water Resources, People’s Republic of China, and the NIES
for collaborative research on developments of monitoring systems and mathematical
management model for environments in river catchments (1997).

MoU between the NIES and the Chinese Research Academy of Environmental Sci-
ences (CRAES), People’s Republic of China, for collaborative research on advanced
treatment of domestic wastewater (1997).

MoU between Northwest Plateau Institute of Biology (NPIB), Chinese Academy of
Sciences, P. R, China, and NIES for collaborative research on global warming effects
and carbon budget in alpine grassland ecosystems (2001).

CHINA & KOREA  Third Tripartite Presidents” Meeting among NIES, National Institute of Environmental
Research (NIER), Korea. and CRAES joint communique (2006).

INDIA Mol between Anna University, Chennai, India, and the NIES for collaborative re-
search on atmospheric science (2006).

INDONESIA Mol between the Research and Development Center for Biology, Indonesian Institute
of Sciences (RDCP-LIPI), Bogor, Indonesia, and the NIES concerning scientific and
technical cooperation on biodiversity and forest fires (2001).

KOREA  Agreement between the NIES and the NIER to establish a cooperative framework

regarding endocrine-disrupting chemicals research (1999).
MALAYSIA  MoU between the Forest Research Institute Malaysia (FRIM), the Universiti Perta-

nian Malaysia (UPM), and the NIES for collaborative research on tropical forests and
biodiversity (amended in 2003).

RUSSIA  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, and the NIES (1992).

Agreement on cooperative research project between the Central Aerological Observa-
tory, Commitiee for Hydrometeorology and Monitoring of Environment. Ministry of
Ecology and Natural Resources, Russian Federation, and the NIES (1992).

Agreement on cooperative research projects between the NIES, Ministry of the En-
vironment and the Institute of Atmospheric Optics, Russian Academy of Sciences
(1997).
Agreement on cooperative research project between the Institute of Solar—Terrestrial
Physics (ISTP), Siberian Branch, Russian Academy of Science, and the NIES.

UN Mol referring to the establishment and operation of a GRID-compatible center in
Japan (1991).
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Host Division

Researcher, COUNTRY, Research Period
Research Subject (Host Researcher)

Center for Global Environmental Research

Shukla, Privadarsh R.. INDIA, 2006.7.03-2007.3.31
Development of AIM/India for analyzing countermeasures o
climate change (Kainuma, M.)

Research Center for Material Cycles and Waste

Management

Choi, Ki-In, KOREA, 2006,4.25-2006,10.31
Studies on assessment methodology for environmental safety
of secondary products (Osako, M.)

Fan, Bin. CHINA, 2006.4.01-2007.3.31
Informal landfill's remediation and groundwater contamination
control {Inoue, .)

Kim, Jubyun, CHINA, 2006.4,03-2007.3.3|
Development of nitrogen, phosphorus removal, recovery system
for stock farm wastewater treatment (Inamori, Y.}

Kong, Hainan, CHINA, 2006.12.11-2007,3.31
Development of bio-cco engineering for advanced treatment and
energy recovery from liguid waste such as domestic wastewater
(Inamori, ¥.)

Li, Yu-You, CHINA, 2006.10.11-2007.3.31
Development of hydrogen—methane fermentation sysiem for
waste biomass (Inamor, Y.)

Wang, Yanhua, CHINA, 2006.5.12-2007.3.31
Development of clean energy recovery processes hased on
hydrogen fermentation of biomass (Tonamori, Y.}

Zhang, lixiang, CHINA, 2006.12.6-2007.3.31
Modeling and evaluation of plant-soil purification processes as
eco-engineering (namori, Y.)

Research Center for Environmental Risk

Alissara, Reungsang, THAILAND, 2006.4.01-2007.3.31
Bioassay of river sediments and comparative study with high
resolution GC-MS (Suzuki, N.)

Cho, Honghin, CHINA, 2006.8.01-2007.3.31
Research on the relation between geographical distribution
of human exposure and environmental levels for dioxins
(Suzuki, N.)

Ha, Kyong, KOREA, 2006.4.01-2006, 10,20
Prey—predator interaction focused on eyanobacterial 1oxin
production { Takamura, N.}

Jang, Min-Ho, KOREA, 2006.4.01-2(06.9.03
Changes in toxin production by cyanobacteria exposed to food-
weh components { Takamura, N}

Lee. Jeong Hoon, KOREA, 2006.5.12-2007.3.31
Responses of fishes caused by marine environmental stressors
at populationfcommunity levels (Horiguchi. T.)

Visiting Foreign Researchers
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Li, Chunmei, CHINA, 2006.6.06-2007.3.31
Studies on the endocrine disrupter chemicals isolated from
diesel exhaust particles (DEP) (Suzuki, Al
Manila, Sedgyar, AFGANISTAN, 2006.6.06-2007.3.31
Study of endocrine control of the gonad in Japanese quail
{Suzuki, AL}
Prasetiati, Maria Angela Novi, INDONESIA, 2006.4.01-
2007.3.31
Bioassay of river sediments and comparative study with high
resolution GC-MS {Suzuki, N.)

Asian Environment Research Group

Lun, Xiagoxiu, CHINA, 2006.4.01-2007,3.31
Studies on organic aerosols transported from East Asia
(Hatakeyama, S.)

Qiu, Guoyu, CHINA, 2006.6.12-2007,3.31
Response of garden bryophytes and lichens to global warming
and its monitoring with thermal image (Shimizu, H.)

Social and Environmental Systems Division

Arnberger, Arne, AUSTRIA, 2006.4,01-2006.4.19
Development of 4 measuring system to estimate the crowding
by photo montage {Aoki, Y.)

Lee, Lyone-Tae, CHINA, 2006.4,01-2006.59.30
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Facilities

Air Quality Research Station

Automatic instruments to monitor the concentrations
of 7 atmospheric constituents (NO , SO_. O, CO,. non-
methane hydrocarbons, suspended particulate matter,
and gaseous Hg) are operated at this station. Wind
speed. precipitation. atmospheric pressure, visible and
UV radiation, earth surface (soil and air) temperature
and other atmospheric characteristics are also measured
for data analyses, and the results are made available
to NIES rescarchers. The stability and accuracy of the
automated measurements and factors that interfere with
them are studied, as is the evaluation of new instru-
ments developed for atmospheric monitoring.

Animal Laboratory

The animal laboratory has three facilities in which
environmental conditions are controlled. Facility 1
has breeding rooms for specific pathogen-free labora-
tory animals, and has complex gas or diesel exhaust
particle (DEP) exposure chambers for investigating
the health effects of PM,, or DEP. Facility 11 has a
conventional laboratory animal breeding unit and has
laboratories for studies on the effects of chemicals,
including dioxins and heavy metals. Facility 11 was
built in 2004 as a nanoparticle health effects research
facility: it contains exposure chambers and two diesel
engines for generating nanoparticles Research on the
health effects of nanoparticles on experimental animals
will begin in the 2003 fiscal year.

Atmospheric Chemistry Lahoratory

This is a 6-m’ stainless steel chamber, the inner surface
of which is coated with Teflon. It permits studies of
atmospheric photochemistry. This facility is essential
10 our research on the photochemistry of urban smog,
mechanisms for secondary aerosol formation, and other
important atmospheric phenomena.

Atmospheric Diffusion Laboratory

This wind twnnel is exceptional in that wind veloci-
ties (down to (0.2 m '), 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
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data. These features. together with the use of models
of buildings or mountains in the tunnel, allow accurate
simulation of air fow and pollutant transport under a
variety of atmospheric conditions.

Biological Laboratory

This facility consists of controlled greenhouses and
growth cabinets used to evaluate the effects of van-
ous detailed environmental scenarios on organisms,
It includes experimental chambers in which light.
temperature, and humidity can be precisely controlled.
It also facilitates exposure of experimental plants to
pollutant gases under these controlled conditions

Biological Resource Collection

Two projects are conducted in this facility. One is the
Microbial Culture Collection (MCC-NIES), in which
microilgae and protozoa have been maintained since
1983. About 1900 strains have now been preserved, and
600 to 800 strains are distributed to researchers inside
and outside NIES each year. In 2002, MCC-NIES was
made a center for the collection of algal resources in Ja-
pan. The second is ex situ conservation of endangered
algae (as a part of the Environmental Specimen Time
Capsule Program). About 200 strains of freshwater red
algae and Charales algae are maintained.

Climate Change Research Hall

The Climate Change Research Hall (CCRH), was
completed in March 2001 with 3 floors and a total area
of 4900 m-. The following major research programs
are conducted in this facility: (1) development and
implementation of climate change models based on
various socio-economic and emissions scenarios: (2)
monitoring of atmospheric constituents to evaluate
ocean and terrestrial carbon sinks; and (3) assessment
of forest sinks by remote sensing. forest modeling and
use of statistical data. In addition, the facility includes
equipment to evaluate low-emissions vehicles.

Ecosystem Research Field

The Ecosystem Research Field is composed of two
fields: Main Field 1 is on the NIES campus and the
Branch Field is located 4 km west of the campus.
The facilities include experimental ficlds for various
types of plant-dominated ecosystems. lysimeters,
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ereenhouses, observation towers, and laboratories.
These fields are used to test the results of laboratory
and outdoor studies on ecosystems; to develop remote-
sensing techniques from small-scale ground truth data;
and to supply plants, particularly for bioassays and
mitigation studies.

Environmental Risk Research Laboratory

The Environmental Risk Research Laboratory is the
core research facility of Research Center for Envi-
ronmental Risk. In the Laboratory extensive research
activities on ecological effects, human health effects
and environmental exposure, as well as collection,
analysis and dissemination of related information,
are heing conducted. The building is equipped with
several special facilities including fresh water and
marine water exposure systems for ecotoxicological
research, breeding room for laboratory animals, and
instruments including a liquid chromatograph -tandem
mass spectrometry (LC/MS/MS) for the qualitative and
quantitative analysis of environmental chemicals and a
confocal laser scanning microscopy for cell biology.

Environmental Specimen Time Capsule Building

The strategic and systematic storage of environmental
samples and biological specimens provides an impor-
tant knowledge base and is essential for environmental
research, For example, such samples and specimens are
needed to study long-term trends in environmental pol-
lutants, and to verify past conditions when new types
of pollution have been identified. NIES constructed
this building to provide central facilities for the pres-
ervation of environmental specimens. The facilities
are used for the long-term storage of environmental
specimens such as mussels and air particulates, as well
as cells and genetic material of threatened species.

Forest Ecosystem Sites for Monitoring Carbon
Sequestration

These monitoring facilities were established to carry
out studies on the carbon balance of terrestrial ecosys-
tems and to evaluate the methods of monitoring. All
three sites are located in planted larch forests: one in
Yamanashi prefecture and two in Hokkaido.

1) Fuji Hokurokn Flux Observation Site

This site was established in January 2006 and is located
in a forest which is mainly comprised of planted larches
at the foothills of Mt. Fuji in Yamanashi Prefecture.
This site is used to investigate the magnitude of the
carbon sources/sinks in terrestrial ecosystems. It also
serves as the principle monitoring site of the AsiaFlux
network. which is an organization that promotes co-
operation and the exchange of information on carbon
flux observation in Asia.

2) Teshio Carbon Cycle and Larch Growth
(CC-LaG) Experimental Site

This site, which was established in 2001, is comprised
of one catchment at Hokkaido University's Teshio Ex-
perimental Forest in Horonobe, Hokkaido. At this site,
we focus our research on the transition of carbon flow
during the arboreal growing period. After the felling
of a natural forest (coniferous and broadleaf trees), in
February of 2003, we planted larch saplings in October
of the same year and are now using standard forestry
practices to manage them and monitoring the result
of carbon Aux.

3) Tomakomai Flux Research Site

This site, established in August of 2000, is located in
a planted larch forest on the foothills of Mt. Tarumae.
Tomakomai, Hokkaido. Unfortunately, the site was
destroyed by a typhoon in September 2004. Since June
2005, we have been using the restored site to study
the transition of the carbon balance in the devastated
forest.

Global Environmental Monitoring Stations
(Hateruma and Cape Ochi-ishi)

These monitoring stations were set up mainly to
monitor long-term changes in the baseline levels of
greenhouse gases at remote sites in Japan. The island
of Hateruma is located in Okinawa Prefecture and is
the nation’s southernmost inhabited island. The moni-
toring station was constructed on the eastern edge of
Hateruma. Cape Ochi-ishi Station is located in the
eastern part of Hokkaido, which is a northern district of
Japan, These stations are automated systems for high-
precision monitoring of greenhouse gases (e.g. CO,,
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CH,, N,O, 0,,) and other atmospheric species (NO .
SO.,. SPM). Long-term monitored data are archived and
distributed through the Center for Global Environmen-
tal Research (CGER) homepage and the World Data
Center for Greenhouse Gases (WDCGG).

Hydrobiological Laboratory

This hydrobiological laboratory includes several relat-
ed facilities. The freshwater microcosm is particularly
suitable for studies of the mechanisms and dynamics of
phytoplankton bloom formation. The toxicity testing
system is suitable for long-term exposure studies, Other
associated facilities include temperature-controlled
culture rooms, axenic culture rooms, large autoclaves,
and an outdoor experimental pond.

Main Research Building I

This building houses analytical instrumentation and
support facilities such as clean rooms. The instruments
permit accurate, highly sensitive and selective detec-
tion of harmful substances in environmental samples.
Stable isotope analysis facilitates research on global
warming and the origins of pollutants. Among this
building's instruments, (listed below) are some that are
used for research and development of new analytical
methods,

Analytical instrumentation in Main Research Building |

Standard instruments (free access to institute
researchers)

Gas chromatograph—mass spectrometer

Gas chromatograph with atomic emission detector
Scanning electron microscope

Transmission electron microscope
Ultraviolet—visible microscope spectrophotometer
Inductively coupled plasma emission spectrometer
Atomic absorption spectrometer

X-ray fluorescence spectrometer

Meray photoelectron spectrometer

Stable isotope mass spectrometer (for gas samples)
Fourier transform infrared spectrometer

MNuclear magnelic resonance specirometer

Flow cytometer

High-speed amino acid analyzer
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Special instruments (restricted access)

Gas chromatograph—mass spectrometer
High-performance liquid chromatograph-mass
spectrometer

Inductively coupled plasma mass spectrometer
Secondary ion mass spectrometer
High-resolution mass spectrometer
High-precision stable isotope mass spectrometer
(for gas samples)

Atmospheric pressure jonization mass spectrometer
Laser Raman spectrometer

X-ray diffractometer

Main Research Building I1

Preservation Laboratory

This facility includes —20°C, 5°C and 20°C tempera-
ture-controlled rooms, where various environmental
substances collected by researchers at this Institute
are stored temporarily, until they are put to practical
use. Some samples that are recognized as valuable
for study are transferred to regular storage in the time
capsule building.

Main Research Building ITI
1) Fourier-transform mass spectrometer (FT-MS5)

The FT-MS has very high mass resolution (more than
106 at m/z = 131), with a superconducting magnet
rated at 3 T, Cluster jons with high mass numbers,
isotopes/isobars, and reactions of radicals and ions can
be measured with very high mass resolution.

2) Tandem muass spectrometer (landem-MS)

Two double-focus-type MSs are connected serially (in
tandem). The resolutions of the first and second MSs
are 6.5 x 10¢ and 5 x 10, respectively. lons selected by
the first MS are passed through the collision cell, where
the ions yield fragments, which are then analyzed by
the second MS. The chemical structures of complex
molecules can be determined with this instrument.

3) Accelerator mass spectromeler (AMS)

An electrostatic tandem accelerator of 5 million V
(max.) terminal voltage is interfaced with two ion
sources and an analytical mass spectrometer system.
[sobaric atomic ions can be distinguished by the electri-
cal charges of their nuclei, The AMS is a very sensitive
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and selective method for atomic ion detection and is
used for measuring long-lived radioisotopes such as
“C and ""Be, These radioisotopes are used as tracers
and time-markers (dating agents) in environmental
research.

4) Hazardous chemicals area

Experiments using highly toxic substances, such as
dioxins (chlorinated dibenzodioxins), polychlorinated
biphenyls (PCBs), and poly-chlorinated dibenzofurans,
are conducted in this area, The air pressure inside
the area is maintained below atmospheric pressure
to prevent leakage of hazardous substances in the
analytical laboratory. Exhaust air is treated by high-
efficiency particulate air (HEPA) filters and charcoal
filters; discharge water is also treated with a charcoal
filter system. The Hazardous Chemicals Area contains
an analytical lab with a gas chromatograph — mass
spectrometer (GC-MS) and a microcosm, as well as
facilities for microorganism-related research, animal
exposure experiments, and measurements of the physi-
cal and chemical properties of substances.

5) Greenhouse Gases Observing Satellite Data
Handling Facility

The Greenhouse Gases Observing Satellite (GOSAT)
Data Handling Facility (DHF) will perform the station-
ary processing, including data reception. processing,
reprocessing, storage, validation of the processed
results, and data distribution, of the satellite data. The
GOSAT DHF is primarily located at NIES. In 2006 a
contractor was selected to develop the system. In ad-
dition, the Preliminary Design Review was completed
and the groundwork was set for the Critical Design
Review. In addition, the first procurement of hardware
for the GOSAT DHF was carried out.

i) Millimeter-wave spectrometer system for
observation of atmospheric ozone

The millimeter-wave spectrometler measures the
emission spectria from rotational transition of ozone
molecules in the stratosphere and mesosphere with
extremely high resolution. Vertical profiles of ozone
from 14 to 76 km are retrieved by using the dependence
of the width of the emission spectra of ozone on al-

titude. The spectrometer was installed in 1995, Since
then, ozone has been monitored continuously, except
on rainy days and heavily humid days.

7) Receiving and processing facility for NOAA
satellite data

The Advanced Very High Resolution Radiometer
{AVHRR) instruments orbit the earth on National
Oceanic and Atmospheric Administration (NOAA,
USA) satellites. They monitor 5 electromagnetic radia-
tion wavelength bands from the visible to the thermal
infrared region with high temporal and relatively me-
dium spatial resolution (ca. 1 % 1 km). The AVHRR
facility of NIES was able to receive the data, which are
obtained by various AVHRRSs, up to March 2004. The
data received up until that time are being processed
and archived by the facility.

8) Information processing center for Global
Resource Information Database (GRID)—Tsukuba

GRID-Tsukuba is part of the Center for Global Envi-
ronmental Research (CGER). The GRID information
processing system was introduced at NIES in 1994
This system, which consists of a remote-sensing image
processing system and a geographic information sys-
tem, is operated by NIES researchers to process GRID
data and to produce original datasets. Several software
packages, including ERDAS/IMAGINE, ARC/INFO,
and GRASS, are installed on these workstations. Image
processing is done with IDRISI on an IBM/PC.

Nanoparticle Health Effect Laboratory

This building is equipped with experimental facilities
to provide new knowledge on the health effects, chemi-
cal and physical properties, behavior, and translocation
of nanoparticles.

Oku-Nikko Field Research Station

The field station in Oku-Nikko, in Tochigi Prefecture,
consists of an observatory and a control and manage-
ment building. These facilities are used to both monitor
background forest pollution levels and study the effects
of pollution on the forest.
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Radioisotope and Biotechnology Laboratory

This laboratory is used to develop applications of
recombinant DNA technology for environmental pro-
tection and to study the Fate and effects of recombinant
organisms in ecosystems. The laboratory’s specialized
instruments, including a peptide sequencer and a DNA
sequencer, are available on the first floor. The second
floor is radioisotope-controlled area used to facilitate
studies of the transport, accumulation, chemical con-
version, and toxicity of environmental pollutants in
plants, animals, soil, water, and the atmosphere.

Research Laboratory of Material Cycles and Waste
Management

In April 2001, NIES established the Research Center
for Material Cycles and Waste Management, as an
expansion of the Waste Research Division that had
been created in January of the same year in connec-
tion with the national government’s administrative
reforms. The Research Laboratory of Material Cycles
and Waste Management supports research on resource
circulation and waste management. resource recovery
and recycling, and technologies for environmental risk
reduction and restoration after pollution, as well as
testing, evaluation and monitoring.

Research Station for the Preservation and Enhance-
ment of the Water Environment

1) Lake Kasumigaura Water Research Laboratory

This field station. located on the shore of Lake Ka-
sumigaura, 15 used as a common research facility by
many NIES rescarchers. The station’s location allows
in-situ studies of pollution. water quality recovery,
lake ecosystem dynamics, and elemental cycles in this
heavily eutrophied lake.

2) Bio-Eco Engineering Research Laboratory

Improving water quality in enclosed water bodies is
an important environmental issue in many countries
around the world, If water cleaning technologies are
used, it is essential that they be properly suited to the
local conditions. In this laboratory, research, develop-
ment, and actual field testing of new types of waste and
wastewater treatment systems, such as the advanced
Johkasou system and aguatic plant—soil application

processes that use bio- and eco-engineering technolo-
gies, are being promoted. This laboratory will enhance
research activities, including international cooperative
research.

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 distribu-
tion 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 delete
one space vortex.

Soil Environment Laboratory

The soil laboratory contains unique small and large
monolithic lysimeters in which the behaviors of pol-
lutants such as heavy metals and synthetic organic
compounds are investigated. The effects of pollutants
on soil ecosystems (including the soil-organisms—plant
system) are also investigated.

Vehicle Test Facility (VTF)

The VTF is equipped with an environment simulation
room, an on-board measurement system, and a conven-
tional exhaust measurement system, as well as devices
originally developed by NIES, such as an exhaust gas
dispersion chamber and a high-dilution-ratio tunnel,
in order to measure and evaluate real-world vehicle
exhaust.
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Number of personnel

President I
Executive Director 2
Auditor 2
Planning Division 8
General Affairs Division i3
Audit Section 2
Center for Global Environmental Research 26
Research Center for Material Cycles and Waste Management 21
Research Center [or Environmental Risk 27
Asian Environment Research Group 22
Social and Environmental Systems Division 15
Environmental Chemistry Division 17
Environmental Health Sciences Division 12
Atmospheric Environment Division 12
Water and Soil Environment Division 16
Environmental Biology Division 20
Laboratory of Intellectual Fundamentals for Environmental Studies 9
Environmental Information Center 10
Total 255
Fields of expertise

Basic Sciences T4
Engineering 66
Agricultural Sciences 27
Medical Sciences 16
Pharmaceutical Sciences 6
Fisheries Sciences 3
Economics 2
Law 1
Total 195
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Division
Section/Team Position Staff Member

Headguarters President OHTSUKA, Ryutaro
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Auditor KOBAYASHI, Nobuyuki
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OTSUBO, Kuninori
KISHIBE, Kazumi
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TANABE, Kiyoshi
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Deputy Director
Deputy Director
Principal Res. Coordinator (¥)
Principal Res. Coordinator (%)
Principal Res. Coordinator (¥)

Planning Office

Research Coordination Office

Office of Public Relation and International
Coordination

General Affairs Division
General Affairs Section

Accounting Section
Facility Management Section
Audit Section

Center for Global Environmental Research

{= ) Multiple roles

Chief (¥)
Research Coordinator
Research Coordinator

Chief (¥)

Research Coordinator (*)
Research Coordinator (%)
Research Coordinator (*)
Research Coordinator (*)

Chief
Research Coordinator

Director
Chief

Chief

Chief

Chief

Director

Deputy Director

Special Senior Researcher
Special Senior Researcher

KISHIBE. Kazumi
YOKOI, Michitaka
NOMURA, Tamaki

OTSUBO, Kuninori
KONDO. Yoshinori
IWASAKI, Kazuhiro
TASAKI, Tomohiro
KUROKAWA, Yoshika

SATO, Kuniko
HIROKANE, Katsunori

MURAKAWA, Masamichi
UEKI, Ken

KUWATA, Nobuo

TAKEUCHI, Tadashi

HIRAO, Yoshinori

SASANO, Yasuhiro
NOJIRI. Yukihiro
MAKSYUTOV, Shamil
YAMAGATA, Yoshiki
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(*) MATSUSHIGE, Kazuo
Research Center for Material Cycles and Director MORIGUCHI, Yuichi
Waste Management Deputy Director INOUE, Yuzo
Research Coordinator (*) YOKOI, Michitaka
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4D-Var

AlM
AR4
B35
B5§
BBEM
CC-LaG
CCM
CCSR

CERI
CGER
CGSs
CHAAMS

CMAQ

Cop
CTMA
CWRC
DCS
DHE
DoOC
DOM
D5

D5i
D55
EEM
ERC
EST
GCP
GIS
oM
GOSAT
GPP
HEWVs
IPCC
JACCO

IFP

LAN
LAS
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Four-dimensional variational data LR
assimilation METEX
Asia—Pacilic Integrated Model MOE
Fourth Assessment Report (1IPCC) NDIR
Brij 35 NEE
Brij 58 NICE
bread-board model

Carbon Cycle and Larch Growth QCCCo
Chemical Climate Model

Center for Climate System Research, The PG00
University of Tokyo PGN
Chemical Evaluation and Research Institwie  PND
Center for Global Environmental Research  PSC
Cheong-Gye Stream Re
Cape Hedo Aerosol and Atmosphere Moni-  REAS
toring Station SMF
Community Multiscale Air Quality Model-  ¢pgsg
ing System i
Conference of the Parties )
cetyltrimetylammonium bromide T80
Chungjiang Water Resources Commission ek
sodium n-:l:_}dccunffslult’onatc TLR
Dlatu Handling Ij'-.-u_-nhly -
dissolved organic carbon T
dissolved organic matter N
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