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Foreword

The United Nations Conference on
Environment and Development (UNCED) in
Rio de Janeiro, Brazil in June 1992 offered
us an excellent opportunity to gather people’s
opinions and to make decisions at the global
level. The Japanese government has
endeavored to put the outcome of UNCED
into practice. The Basic Environment Law
was enacted in 1993, the Basic Environment
Plan was established in 1994 and the National
Biodiversity Strategy was adopted in 19935.
The concept behind these actions is that

people should live in harmony with the environment, making the wisest possible
use of both the local and global environment.

The National Institute for Environmental Studies (NIES) reorganized its
research system in 1990 in order to cope with global environmental problems
and the conservation of biodiversity in addition to domestic, local pollution
problems. The institute is carrying out multidisciplinary research in various
areas, including social sciences, such as economics, as well as natural sciences
and technology, with the aim of facilitating the development of an
environmentally sound society consistent with the idea behind the Basic
Environment Law.

This annual report presents an outline of the research activities of NIES in FY
1995 summarizing our organization, research programs, publications, ete. |
hope that this annual report will attract the interest of many people concerned
with environmental issues throughout the world and will be of assistance in

strengthening the relationships among us.

Tsuguyoshi Suzuki

Director General
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During the 1950s and 19605, Japan experienced serious environmental
pollution problems accompanying the rapid economic growth which followed
World War II. Among these problems were Minamata disease caused by
poisoning with organic mercury contained in the waste water of some factories
and chronic bronchitis and asthma caused by sulfur oxides emitted from the
factories of large industrial complexes. The Environment Agency of Japan
was established in 1971 to develop countermeasures to serious environmental
pollution problems such as these. Since the promotion of basic research on
environmental sciences was very necessary and could address public needs,
the National Institute for Environmental Studies (NIES) was established in
1974 at Tsukuba Science City, about 50 km north of Tokyo as a branch of the
Environment Agency of Japan. NIES is the sole national institute for
comprehensive research in the environmental sciences.

Since its establishment, NIES has conducted basic studies to reveal the nature
of and to provide countermeasures to the so called seven commaon public
nuisances; i.e. air pollution, water pollution, soil contamination, noise,
vibration, offensive odor and ground subsidence. Researchers at NIES are of
various specialties including physics, chemistry, biology, health sciences,
engineering, economics, ete. Interdisciplinary joint studies have been carried
out, particularly in project research studies. There are various types of specially
designed experimental facilities as well as remote research stations like the
Lake Kasumigaura Water Research Station, the Okunikkou Field Monitoring
Station and Monitoring Station-Hateruma,

Recent, rapid. technological progress, structural changes in industries and
changes in the styles of our daily lives have added new problems for
environmental science to deal with. Moreover, global environmental problems,
such as global warming, depletion of the stratospheric ozone layer, acid rain,
destruction of tropical rain forests, desertification, etc., have recently given
rise o deep concern worldwide. NIES underwent a major reorganization (Fig,
[y on July [, 1990 to elucidate the adverse effects of environmental pollution
on human health, to search for counlermeasures to these threats, to conduct
more intensive research both on global environmental changes and their effects,
und on conservalion of the natural environment. The research functions of
the new organization are conducted within two project research divisions, six
fundamental research divisions and the Center for Global Environmental
Research. The Senior Research Coordinalor, the General Affair Division and
the Environmental Information Center facilitate the research activities. The
Environmental Information Center has the additional functions at preparing
and providing access to both research publications and environment related
data bases. The Environmental Training Institute, located in Tokorozawa,
enhances the capabilities of officials from all levels of government,
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In FY 1995, the total number of NIES personnel was 273 (Table 1) and the total
budget was 11,851 million yen (Table 2).

Tabie 1
Full Number of Personnel

Research 178 63.2%

Management 47 17.2%
Env. Information Center 8] 7005
Center for Global Env. Research [ §4] 3.60%
Env, Training Institute 1o 7.0%
Total 273 100%

(a5 of the end of FY 1945)

Table 2
Budget in Millions of Yen

ltem F¥ 149493 Fy 1994 Fy 1995
|. Primary budget {5 of total)
Personnel 2051 2,115 2,199 {Z1.6%)
Research 1,547 58T 1,637 {16.0%)
Facilities operations & maintenance 1.312 1,290 1457 {14.3%)
Info. & related research 387 412 S0 {5.0%)
Center for Global Env, Research 1,392 1,668 1,928 (15.9%)
Env. Training Institute Qe [0 1038 {115
Administration 331 338 354 (3.5%)
Facilities maintenance and repairs 6,240 203 2005 (19.6%)
Total [5.3549 6,715 10 147 (100%:)
2. Additional resources from external research funds
EA Research Funds 962 1,041 10166
STA Research Funds 270 316 SHE
Total 1,232 1,357 1,654

(EA=Environment Apency, STA=5cience and Technology Agency)
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The Global Environment Research Division consists of eight teams which cover major
global issues. In this report, following a brief introduction of the activities of all
teams, recent results from three teams are presented in greater depth.

The Global Warming Mechanism Research Team is measuring greenhouse gases
in the troposphere and the hydrosphere, utilizing the NIES monitoring network with
various platforms established by CGER/NIES., including ground based stations, ships
of opportunity and aircrafl. The eruption of Mt, Pinatubo is suspected of being involved
in a stall in the rate of increase in atmospheric coneentrations of CO» observed in
1992, However, the 1.5 ppm y" rate of atmospheric CO; increase, measured at the
Hateruma atmospheric Monitoring Station in Okinawa Prefecture from 1993 to 1995,
reveals that the rate of increase has returned to levels similar to those measured during
the lute 1980"s.

Latitudinal distributions of COs, CHy and N30 in the atmosphere have been measured
since 1992 from a ship of opportunity which sails regularly between Japan and
Australia. Bottles of marine air are sampled automatically from 36°N to 25°S every
& weeks. In addition, another ship of opportunity sailing regularly between Canada
and Japan has, since 1995, been collecting data along a track from 54°N to 36°N.
The results of these ship-based CO; and CH; measurements are comparable with
those of the global flask sampling program. The inter-hemispheric difference in the
latitudinal distribution of N-O, 0.9 ppb, which we measured had not previously been
well known. The exchange of CO: between the atmosphere and the ocean has been
estimated for the transect between Canada and Japan. Regular measurements during
8 round trips per vear provide a complete seasonal dataset for oceanic CO-» uptake in
the MNorthern Pacific.

Maonthly atmospheric sampling from the ground surface to an altitude of 7 km has
been conducted with a small airplane based at Surgut, in West Siberia. The vertical
distributions of greenhouse gases provide information about CO; sink and source
strengths of the terrestrial ecosystem and also the source strength of CH4 from wetlands.

Many unresolved issues still surround the problem of global warming. Together with
the uncertainties of natural processes such as carbon circulation, global and regional
climate change and their impacts on natural resources, it is necessary to consider the
many uncertainties of human activities such as population growth, economic
development and technological innovation. A range of scenarios need to be prepared
and various possibilities considered for use in the process of policy development.

The Global Warming Response Research Team is developing the Asian-Pacific
Integrated Model (AIM) for scenario analyses of both greenhouse gas emissions and
the impacts of global warming in the Asian-Pacific region. ATM analyzes. for example,
the increasing risk of malaria caused by global warming (see panel on page 5).
Increasing temperature and changing vegetation close to the ground will allow the
range of the Anopheles mosquito, the malaria vector, to expand. In addition, the
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malaria protozoan’s development period will shorten and its reproductive potential
will increase. As a result, it is predicted that the global malaria risk will rise. The
maode] predicts that parts of North, Central and South America, Australia, China,
South-east Asia, India and Africa will have increased risk of malaria infection. The
area of malaria endemism will expand by 6-20%. AIM also serves as a powerful tool
for projecting future climate change. acid precipitation, deforestation and other
environmental changes, and assessing policy oplions to mitigate greenhouse gas
emissions.

Ozone depletion in the middle and high latitudes of the northern hemisphere during
the winters of [994/1995 and 1995/1996 was extraordinarily large. The Ozone Layer
Research Team has been developing ground-based remolte sensing instruments and
balloon-borne instruments o measure trace species related to ozone depletion and
participating in national and international research campaigns such as Second European
Stratospheric Arctic and Mid-latitude Experiment (SESAME) in cooperation with
national institutes, universities and foreign institutions. The team is also in charge of
the ozone layer monitoring effort supported by CGER. Ozone at altitudes from 15 to
45 km has been monitored for more than 7 years with a laser radar, as a component of
Network for the Detection of Stratospheric Change (NDSC). In September 1995 we
installed a millimeter radiometer to continuously measure vertical profiles of ozone
from 30 to 70 km to extend our ozone measurement capabilities in both time and
space.

In October and November 1995 the team carried out ozone sonde observations at
Yakutsk (62°N, 130°E) in Eastern Siberia in cooperation with the Central Aerological
Observatory (CAO) in Russia. From January 1996, ozone sonde observations were
carried out to examine the influences of the polar vortex on ozone depletion at Moshiri
station {(44°N, 142°E), operated by the Solar Terrestrial Environment Laboratory
{STEL) of Nagoya University. These observations were complemented by visible
spectrometer observations from STEL, airborne FTIR spectrometer observations by
the Metearological Research Institute and aerosol laser radar observations by the
Communications Research Laboratory.

Modeling of ozone depletion, including laboratory experiments to evaluate the impacts
of UV-B on human and plant health. Countermeasures were also studied.

The Satellite Remote Sensing Research Team has been playing a leading role in
promating the Improved Limb Atmospheric Spectrometer (ILAS), Retroreflector in
Space (RIS) and ILAS-II projects for atmospheric monitoring from space. The ILAS
and RIS instruments will be aboard the Advanced Earth Observing Satellite (ADEQS)
in 1996, and ILAS-IT on ADEOS-IT in 1999, Both satellites will be launched by the
National Space Development Agency of Japan (NASDA). The team is responsible
mainly for both the scientific aspects of the ILAS and ILAS-II projects and also for
NIES s management tasks for the ILAS, ILAS-11 and RIS projects.
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As one of the ILAS project activities, the tcam has developed the first version of the
ILAS Data Processing Soltware for daily use at the ILAS & RIS Data Handling
Facility, which was built in cooperation with the CGER. The software reflects the
results of the algorithm studies and the instrumental function evaluation conducted in
19495,

The tearn has organized a researchers’ group to conduct studies and to provide scientific
guidance for the ILAS project. This group consists of researchers from universities
and research institutes both inside and outside of Japan, The members have been
working on algorithm studies for data processing and validation experiment planning
for ILAS.

The ILAS-11 instrument adds new capabilities, which are not present on the first
ILAS instrument, to better characterize stratospheric ozone layer chemistry and polar
stratospheric clouds. The basic direction for ILAS-1I data processing system
development has been defined by the Satellite Remote Sensing Research Team through
its data processing algorithm research and other studies.

It has been projected that by the end of the 21st century, East Asia will become the
largest source of NO; and SO; in the world because of its rapid population growth
and development of industrial activity, The Acid Deposition Research Team is
carrying out research to clarify the emissions, transportation and impacts of acid
deposition in the area.

Atmaspheric pollutants over the western part of the Sea of Japan and the northern
part of the East China Sea were surveyed from an aircrafl 10 evaluate the amounts of
anthropogenic emission and pollutant transport. High concentrations of $O- and
NO, were observed over the western part of the Sea of Japan, and their distributions
showed a clear dependence on wind direction. When wind blew from the west or
northwest, a very high concentration of 30, (up to 10 ppb) was observed. The results
of back trajectory analysis point (0 the contribution from industrialized areas in Korea.
In contrast, high concentrations of SO, have not been detected during the aircraft
flights vver the northern part of the East China Sea.

Research on a conifer, Crypromeria faponica, fungi and soils were carried out on the
island of Y akushima, in mountainous areas of the northern Kanto region and Osoresan,
a mountain in the Tohoku region on the northeastern-most portion of Japan®s main
island of Honshu, to understand the direct and indirect impacts of acid deposition.
Cryptomeria japonica, having strongly acidic outer bark, seems to he acid-tolerant
because it grows in naturally acidic locations as well as in neutral to slightly acidic
locations, However, potassium deficiency, which is one of the causes of tree dieback,
may occur in granite bedrock areas of Yakushima. Studies on soils collected from
granite bedrock areas of Yakushima and sedimentary areas show relatively high
concentrations of exchangeable Al in the granite soils in the form of hydrated A1™
and considerable portions of the soluble Al were complexed with naturally occurring
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ligands in soils. In the northern Kunto areq, the detail studies are required to clarify
the human-induced acidification of the environment and on the spread of a fungus,
Armiltaria melfea, which causes tree dieback.

The marine environment has been affected by anthropogenic perturbations of the
elemental eveles of C. N and P and by the discharge of man-made hazardous materials,
These perturbations are altering the functioning of fundamental components of marine
ecosystems such as phytoplankton and coral reefs. The ocean plays a primary role in
stabilizing the earth’s environment. Knowledge of the extent to which man’s
disturbances of natural marine processes alter the sea’s large physical and chemical
absorptive capacities may become crucial for society. The Marine Environment
Research Team studied material fluxes in continental shelf areas and evaluated an
index of carbon flux in these marine ecosystems to clarify the interactions between
marine ccosystems and global changes based on the mesocosm experiments, culture
tank experiments and stable 1sotope technigues with emphasis on coccolithophore
and bacterial activities. Two lerry lines were used as platforms to analyse long-term
and seasonal changes in phytoplankton composition. The resulting data series showed
a suceession from diatoms to dinoflagellates, presumably because of an
anthropogenically driven increase in the N:5i and P:5i ratios. We tested a continuous
sampling system on the ferry between Osaka and Okinawa based on three solid phase
extraction methods with XAD4, polyurethane foam and Empore filter.

A system to monitor and archive the deterioration of coral reefs was developed by
two methods of obtaining underwater images: annual quadral surveys at fixed points
and extensive ship surveys with still and video cameras in towed waterproof housings.

It is now widely known that canopy gap formation and subsequent forest recovery
are some of the most fundamental natural processes maintaining mature forests,
including tropical rain forests. Since tropical rain forests have more complicated
architectures than those of temperate or boreal zone forests and the frequency of gap
formation is often higher in tropical regions, vegetation recovery in gaps of tropical
forests may entail complex and specific processes. In order to understand the dynamics
ol lorests, gap structure and recovery processes must be studied. The Natural
Vegetation Conservation Research Team studied the vertical structure of five new
canopy gaps in the Pasoh Forest Reserve in Malaysia to address these objectives.
The vertical profiles of foliage density and light were measured from hemisphere
photographs taken from various positions in each of these canopy gaps. These profiles
are now being analyzed,

In addition, the spatial heterogeneity of light availability under the forest canopy was
studied. Photosynthetic photon flux density (PPFD) was measured at 1 second intervals
along a 50 cm array with 100 photo-diodes within canopies of understory plants in
Pasoh, Malaysia tropical forest to characterize small-scale heterogeneity in light
environments of leaves. Spatial auto-correlation analysis of the data obtained tfrom
various micro-sites revealed that: 1) daily total PPED, diffuse PPFD and transmittance

9
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ol PPFD were highly correlated within a4 range of lag distances, usually less than 13
cm-and 2} sunfleck PPFD varied randomly along the transects. A simulation showed
that total leaf carbon gain was higher for a leal under a spatially homogeneous rather
than a spatially heterogeneous PPFD regime, when the averaged PPFD was set at a
level similar to that in the tropical understory.

The first topic of the Wildlife Conservation Research Team is genctic diversity
and fitness of rare animals. In the process of population decrease, populations may
suffer a significant genetic deterioration, namely a decrease in genetic variability,
which may lead to a corresponding decrease in fitness (survival and reproduction).
The team analyzed the fluctuating asymmetry (FA) of several Sylvid and Emberizid
species as a measure of fitness. Marginal populations were more asymmetrical than
central populations of the Japanese reed bunting and Japanese marsh warbler, The
degree of FA in great reed warblers was highly variable among reed beds. Greal reed
warblers inhabiting small and isolated reed beds were more asymmetrical because
such habitats might expose birds to more environmental stress. Fluctuating asymmetry
may be an effective index with which to evaluate the level of both environmental and
genetic stresses.

The effect of forest disturbance on avian community structure was investigated as the
second topic of the Wildlite Consevation Rescarch Team. Avian community structure
is generally closely related to vegetation structure, as the feeding technigue of each
bird species is a result of fine adaptation to particular types of vegetation. Monthly
mist-netting has been conducted at virgin and distarbed rain forest sites in peninsular
Malaysia since August, 1992, Insectivorous birds like babblers and thrushes were
predominant in virgin forest, but larger babblers disappeared from disturbed forests.
In contrast, the number of species and abundances of frugivorous and nectannivorous
species increased in disturbed Forest.

Babblers and bulbuls are suitable groups for evaluating the degree of habitat
disturbance. Comparing with previous studies, it was suggested that more than 15
species may have been driven extinct from virgin forest, probably because of forest
isolation and fragmentation. The effects of forest isolation on avifaunas appears
be greater than that of moderate disturbance,

Third topic of the team is termite communitics as decomposers in tropical forests.
The role of termites in the decay of logs in West Malaysian tropical rain forests was
evaluated by comparing the changes in logs from which termites had been excluded
or not (control). We then measured the rates of change in carbon (C), nitrogen (N)
and phosphorus (P} masses and concentrations. The C, N and P contents of the logs
were lost over two or three years, but the decline of N was slower than that of C.
There were no significant differences in the rates of change of mass or concentration
between the termite free logs and controls for any nutrient, site or year, indicating
that termites did not affect nutrient loss during wood decay. Wood with a high density,

about | g em™, was more resistant to termite foraging.

10
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Fine structure in the vertical profiles of ozone and aerosols

— implication of transport from the Arctic polar vortex -
To understand the mechanisms of variation of ozone related to the polar vortex, the
MNational Institute for Environmental Studies (NIES), the Central Aerological
Observatory (CAQ) and the Solar Terrestrial Laboratory (STEL) of Nagova University
carmed out balloon measurements of ozone, aerosols and aerosol size distribution at
Yakutsk (62°N, 1307E) in Eastern Siberia in the framework of the Second European
Arctic and Mid-latitude Experiment (SESAME) in winter, 19941995, This report
stratospheric discusses the structure of the ozone and aerosol profiles observed and
their possible export from the polar vortex.

Simultanecus balloon measurements of ozone and aerosol density were carried out
on January 14, February 21, March 1 and March 16 using Electrochemical Cell (ECC)
ozone sondes and aerosol backscatter sondes. On March |, an optical particle counter
(OPC} was also launched using another balloon to measure the size distribution of
acrosols, Yakutsk was inside the polar vortex on February 21 and March 16, outside
the vortex on March 1. and at the edge of the vortex on January 14, Vertical profiles
of nzone, temperature and aerosols (Fig. 1) reveal several differences between the
inside and the outside of the polar vortex:

(1}  Ozone densities (partial pressure) in the lower stratosphere were high
outside of the vortex and at the edge of the vortex, with peak values
sometimes in excess of 200 nbar. Ozone densities were almost half
these peak levels inside of the polar vortex in the lower stratosphere (15
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Vertical profiles of ozone, temperature and aerosol density simultaneously measured by balloon above Yakutsk (527N,
130°E) on March 1 {(a; outside the polar vortex) and on March 16 (b; insida the polar vortex),
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(2)  Temperatures inside of the polar vortex at altitudes around 17 kim was
much lower than at altitudes outside of the voriex.

(3)  Acrosal densities declined rapidly above 18.5 km on February 21 and
above 14.5 km on March 16 inside the polar vortex, while aerosol density
{scattering ratio} decreased gradually with altitude outside the polar
VOrtex.

The fine structure of the ozone and aerosol profiles revealed a negative correlation
between ozone and aerosols below the upper edge of the aerasol layer mentioned in
{3}, and a positive correlation above that layer (see Fig. 1). On March I, the layer
with low ozone and high aerosol density was clearly apparent at 14.5 km.

These observations can be consistently explained by assuming the following structures
of aerosol distribution inside and outside of the polar vortex. OQzone density was
lower inside the polar vortex in the lower stralosphere during winter and spring of
1995, Subsidence is one possible mechanism to reduce aerosol densities above the
upper edge of the aerosol layer inside of the polar vortex, If this was the case during
our observations, then the speed of subsidence can be calculated from rate of change
in the height of the upper edge (= Z¢) of the acrosol layer between February 21 and
March 16, 0.2 km day ' Polar vortex acrosol densities were lower above Ze and
higher below Ze compared to those outside of the vortex. Therefore. there should be
negative correlation between aerosol and ozone profiles outside of the polar vortex
below Zc if there is exchange of air through the wall of the polar vortex at a certain
altitude. Such a negative correlation between the vertical profiles of ozone and aerosols
is apparent in the data obtained on March [, 1995 (see Fig. 1 a).

In fact, a layer at 14.5 km, with a thickness of about 1.5 km, has lower ozone density,
higher aerosol density and lower temperature than those of adjacent layers. This thin
layer must have come from the polar vortex. The size distribution measured by the
OPC on the same day also supports this conclusion, The vertical profile of aegrosol
concentrations for particles with diameters larger than 3.6 wm has its peak at 14 km,
while that for particles with diameters smaller than 3.6 um has its local minimum
there. This means that the airmass in this thin layer was very different from that in
the adjacem layers.

Potential vorticity maps (PY maps) and backward trajectories at the potential
temperature levels of 400 K (14.5 km) and 550 K (21.5 km) were made using Japan
Meteorological Agency (IMA} Global Analysis data and the Stratospheric Research
Assisting System (STRAS) developed at the National Institute for Environmental
Studies (NIES). These PV maps (Fig. 2) do not have fine structures corresponding to
the thin layer at 14.5 km. However, the boundary of the polar vortex at 400 K is
obscure near Yakutsk which seems to allow small scale transport through the boundary
of the polar vortex. In contrast, the houndary of the polar vortex at 550 K is clear, A
backward trajectory projection from Yakutsk moved only outside of the polar vortex.
implying that the JMA Global Analysis data, as well as other global analysis data, do

12



Fig. 2

Potential vorticity maps at
the potential termperature
level of 400 K {14.5 km)
using JWA Global Analysis
data and the MIES STRAS
data analysis system.
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not have sufficient vertical resolution 10 reproduce movements by a thin layer like
that shown above. In other words, the balloon results demonstrated resolution of
small scale interactions between the air inside and outside of the polar vortex.

The balloon experiment in Yakutsk during SESAME implies the existence of a process
which transports air from the Arctic polar vortex to beyond it through thin layers.
The role of such small scale transport processes in the interactions between air masses
inside and outside of the Arctic polar vortex should be studied with further experiments
using ballaon, ground-based and satellite observations.

Juvenile recruitment and mortality of trees and shrubs in a lowland tropical rain forest
— implications for regencration and maintenance of species diversity -

Tropical forests vary in species richness from site to site and within plant communities,
Such heterogeneity may be explained in terms of the prevalence of non-equilibrium
conditions in which non-equilibrium status represents a mid-successional stage of
community development. According to the non-equilibrium hypothesis, species
composition and abundance of each species in a stand are determined by historical
and biogeographic events that occur randomly, such as the availability of a sced source
when canopy gaps are formed. Some species therefore, are fated to be absent from a
site while others become established. In contrast, the equilibrium hypothesis postulates
that species coexist as assemblages because each species can maintain a niche. For
example, a given plant species is prevented from becoming the dominant species by
host-specific predation (seed predators, herbivores and pathogens) which eliminate
rany individuals in the population due to density- and frequency-dependent mortality.
As a result, minority species or juveniles (seeds or seedlings) are allowed to maintain
a niche. Understanding the equilibrium or non-equilibrium nature of community
dynamics has practical implications for conservation biologists and lorest managers,
If a forest is in equilibrium, the abundance of each species is expected to be constant
and succession of species assemblages are relatively predictable. However, if a forest
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is in & non-equilibrium state, many species may face the risk of extermination and
such a loss may be detrimental if the forest area is not supplied by external seed
sources. Using data obtained from a 30 ha plot of the Pasoh Forest Reserve in
Peninsular Malaysia. we have analyzed the juvenile and mature tree distribution
patterns and the fates of juvenile trees of major species components of the forest, to
predict the extent to which equilibrium and non-equilibrium forces contribute o
community dynarmics,

The 50 ha plot was established and enumerated by the Forest Research Institute
Malaysia (FRIM) in 1985 with supplementary lunding from the National Science
Foundation (USA), the Conservation, Food and Health Foundation, Inc. (USA}); the
United Nations, through Man and the Biosphere program (UNESCO-MAB) grants
and also UNESCO-ROSTSEA. and the continuing support of the Smithsonian Tropical
Research Institute (USA), Barro Colorado Island, Panama, All woody plants of 1 cm
Diameter at Breast Height (DBH) or larger were measured, identified and mapped to
the nearest 10 cm. The total number of trees was 335,240 of 814 species.

Juvenile density in relation to distance from conspecific adults

The initial tree census (started in 1985) data obtained in the 50 ha permanent plot
were used to analyze the spatial distribution of saplings (=1, <2 ¢cm in diameter})
around conspecific adults. The minimum sizes of adult trees were defined as 30 cm
for an emergent tree, 20 cm for a canopy tree, 10 cm for an understory woody plamnt
and 5 cm for a treelet or shrub. We counted the number of suplings within a 20 m
radius of each adult tree which were located at least 40 m away from other conspecific
adults. Of the 814 species with more than 100 individuals recorded in the plot, 444
were chosen for the analysis. Of these selected species, the sapling densities of 48
species showed a positive linear relationship with distance from conspecilic adults.
In some cases, the polynomial regression curve peaked al a mid-section of the total
distance from the conspecific adult (P<0.05). Of these 48 species, 7 species were
from the emergent layer (18.4% of the total of 38 species in this layer), 17 species
oceurred in the canopy layer (10.5%), 16 species were understory trees (10.1%) and
8 species were treelets or shrubs (9.4%), Among families, the Dipterocarpaceae had
the highest number of species with the distribution of saplings showing a positive
relationship with distance from conspecific adults, In contrast, 43 species showed a
negalive relationship with distance from conspecific adults and in most cases the
sapling density decreased exponentially with distance. In comparison with species
showing a positive relationship, only | species of this group was from the emergent
layer (3.1% ol all emergent species), 7 species were from the canopy layer (4.2%), 19
species were in the understory (11.9%) and 16 species were from the treelet and
shrub layer (18.8%). We also examined whether sapling mortality is dependent on
distance from adults, but found no clear relationship for these species. This result
suggests that the density of individuals of these species was decreased before they
reached sapling size (greater than or equal to | cm in DBH).
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Seedlings of some species examined previously in the Pasoh forest, showed a lower
survival rate in proximity to mother trees, and peak densities of juveniles shifted
away from adults with time (e.g., Pentaspadon motleyi and Xerospermum
noronfianum). Therefore, in some of species, the lower density of saplings in
proximity to adults may be the result of intensive attack by host-specific predators or
parasites, However, whether or not the 10% of species with low densities of saplings
close ta adults, 15 sufficient to contribute towards the maintenance of higher diversity
remains to be proven in further studies.

New recruitment and mortality of saplings

Data from a re-census (started in 1990) were used together with the primary census
data to analyze new recruitment and mortality of saplings. For each species we optained
the total number of newly recruited saplings, which were recorded in the re-census,
and the number of saplings which died between the two censuses, There were
significant (P<=0.001) between the recruitment rate of new saplings and the mortality
of individual species for the emergent and canopy layers (Fig. 3). The relationship
wils not so pronounced, however, in the understory, and treelet and shrub layers
(P=0.01). When the species in all layers are examined, the relationship was significant
(P<0.01). These results indicate that in the emergent and canopy layers, the species
which produce larger numbers of saplings, such as Shorea leprosula and 8. bracteoiata,
tend to suffer high sapling mortality. while species with low recruitment show high
survivorship, such as Cvaometra malaccensis,

The indistinct relationship between sapling mortality and recruitment in the lower
stories (understory, and treelet and shrub layers) indicated that there was a large
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recruitment of saplings of some species in these stories and a low sapling mortality,
while the converse is true for some species.

It appears that equilibrium conditions may be present in the emergent or canopy layers,
but are insufficient to explain the species abundance in every forest stratum. Lower
stories of the forest may not be as stable as are the upper layers in terms of the species
composition, and they are probably in 4 non-equilibrium state, Such a conclusion
needs o be considered when felling timber or constructing logging roads.

Genetic Diversity and Fluctuating Asymmetry in Wildlife

Genetic diversity can be viewed as occurring at four levels of organization: among
species, among populations, within populations and within individuals, Usually we
can easily distinguish genetic differences from one species to another even without
knowledge about their genes. Genetic diversity among the populations of a single
species iy common, but usually not revealed in conspicuous characters, unless
specimens are taken from geographically distant localities, Within populations of
most species. all individuals look very similar, but each individual is genctically
different, more or less, from every other. Genetic diversity exists even within a single
individual when there are two or more alleles occupying the same locus on a
chromosome, From the perspective of wildlife conservation, we should focus on the
level of genetic diversity within populations.

Genetic diversily can be measured based on the distribution of different alleles among
individuals and can be expressed as polymorphism (based on the proportion of genes
which have more than one common allele) or heterozygosity (based on the proportion
of genes for which the average individual is heterozygous). Why is it important to
maintain genetic diversity within populations? In other words, why should difterent
versions of the same gene be well distributed in a population; and why should
heterozygotes be favoured rather than homozygotes?

There are two basic answers to these questions in relation to population viability. (1)
Populations with greater genetic diversity are more likely to evolve in response to a
changing environment than are those with less diversity. (2) Populations that lack
senetic diversity may also suffer from low fitness (low fertility. high mortality, etc.)
gven in environments that are not changing. The first answer is comparatively simple
and well documented in a number of animals and plants. However, several mechanisms
for the second phenomenon are still being considered {expression of recessive
deleterious alleles, over dominance, ete. b

Processes that diminish genetic diversity

Genetic diversity can be diminished by three phenomena associated with small
populations, First, when a population is reduced to a small size, some genetic varance
and rare genes are likely to be lost. Second, among small populations, especially
those that remain small for many generations, random genetic drift changes the
frequency of alleles, often reducing genetic diversity. Third, inbreeding between
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closely related individuals can diminish genetic diversity,

To investigate the difference in genetic diversity among populations with different
degrees of inbreeding and the effects of small population size, we used Random
Amplified Polymorphic DNA (RAPD) analysis of a lish medaka (OQryzias latipes).
Using purified DNA, random fragments are amplified using the polymerase chain
reaction (PCR). Following electrophoresis, nucleic acids are stained and diagnostic
bands are determined.

Medaka were tound almost everywhere in rice fields throughout Japan and were
popular fish. However, they are becoming increasingly rare, probably due o pesticide
usage and recent allerations to the water supply systems in rice fields,

However, this tish species has long been used in studies of genetics. Consequently,
many pure genetic lines of medaka have been kept in various institutes and universities
in Japan. In addition, medaka have been popular as pets and can be easily purchased
from pet shops. Althaugh they are not genetically homogeneous, these store bought
fish must be less variable than wild fish because they have been bred, no doubt, from
a few individuals. As a result, we could easily obtain populations with three different
degrees of small population effects for our genetic analysis. As we expected,
electrophoresis revealed that a wild population of medaka had high levels of genetic
variability, while a highly inbred population (HO3) had little genetic variability.
Another population obtained from a pet shop showed intermediate levels of genetic
variability (Fig. 4).
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Fig. 4

Electropharesis reveals that genetic variation is high in wild populations (a) of medaka {Oryzias fatipes), low in an
intermediately inbred population {b) and almast non-existant in a highly inbred (HOS) population (). In this technigue,
randomly amplified fragments of DMNA which behave like genes migrate at varying rates across a polyacrylamide gel,
Each column represents an individual. Mote that all individuals from the wild population have bands at different positions,
while all HO5 individuals show the same band pattern because there is almost no diversity in the HOS population.

17



Global Environment Division

; : intermediately indred highly inbred population
wild population pupulat?::n (HOS]
i 14
"g =0 12
E 1% 13
E 8
% 0 5
=1 2
= o 5
10 16 15 13 -15
FA (%)
Fig. 5

Distribution of fluctuating asymmetry (FA) values for three populations of medaka (Oryzias latipes). The character
measured was pectoral-fin length. As the average size was different between populations, FA was shown as a
proportion to the average of right and left pectoral-fin lengths,

Fluctuating asymmetry as a measure of fitness

Fluctuating asymmetry (FA}) is an index of minor non-directional deviations from
hilateral symmetry in morphological characters. FA is widely used as a measure of
developmental stability and usually increases with increasing environmental or genetic
stress. Deviations from symmetry often comelate with fitness differences. Departures
from symmetry are most commonly deseribed by frequency distributions of right-left
{R-L). Comparison of the degree of FA for medaka among three populations (wild,
intermediate and highly inbred HOS populations) revealed that the wild population
showed the smallest degree of FA and that the HOS5 showed the highest FA (Fig. 5).
The character measured here is pectoral-fin length. These results suggest that genetic
diversity within populations stabilizes development by some unknown mechanism
buffering against environmental noise, and possibly increases the viability of
populations. The study of FA is a potentially valuable and inexpensive tool for
detecting stress in natural and captive populations, although it will not be useful for
all species or in all situations. Further studies should be made to determine which
species and which characters may be useful indicators of siresses associated with
population decline.
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This division is a project research unit dealing with both national environmental issues
and overseas environmental pollution problems. The unit is composed of 14 research
teams. Our members have worked in cooperation with members of other NIES
divisions and visiting scientists from both domestic and overseas institutions. Major
target areas include environmental risk assessment and pollution mechanisms and
countermeasures. Since 1993, our environmental studies in developing countries
have also started to promote the transfer of environmental technology, Following is
a summary of the current studies of our respective teams. Mot all of the Regional
Environment Division’s research projects are included in the present report. Research
reports from our respective teams have been publishied separately and are available
upon reguest,

Tralfic Pollution  This team primarily studies: 1} methodology for environmental impact assessment of
Control Research  traffic systems, in particular motor vehicles and 2) technology assessment of
Team  environmentally friendly alternative transport systems, in particular electric vehicles.
As a part of a special research project entitled, “Air and water pollution in an urban
area causcd by changes in the environmental load and countermeasures against it”,
the team has continued to develop two kinds of motor vehicle air pollution simulation
programs. The first of these programs is a microscale model for predicting the
dispersion of automotive exhaust gases near complex urban roadways using numerncal
solutions of advection-diffusion equations by the finite difference method. During
this fiscal year, the team succeeded in improving calculation speed and convergence
of the model by adopting new algorithms. The second of these simulation programs,
the Regional Traffic Pollution Simulation System (RTPSS), is designed to assess
countermeasures which mitigate traffic pollution on an urban scale, By combining
traffic volume assignment simulation with air pollutant dispersion simulation, this
system predicts the impacts of various alternatives including modal shifts, changes in
road network design, traffic flow control, and so on. The system was first applied to
the Tokyo metropolitan area, and is now preparing for its application to the Osaka
metropolitan area, for which a variety of [ield survey data on air pollution are available,
are proceeding.

A new project entitled “Research on Motor Vehicles to Mitigate Related Aspects of
Environmental Pollution™ such as environmental damage, energy consumption,
accidents and congestion, began in 1994, The Eco Vehicle Project now underway
consists of efforts to deveop 1) A reduced size electric vehicle incorporating solar
cell technologies, 2) A traffic collision prevention system which controls vehicles in
response to driver commands and sensor inputs and 3) A multi-layered road design to
decrease traffic congestion.

In addition, the life cycle amounts of energy consumption and CO; emissions required
per unit of production of each good or service, have been estimated by the input-
output analysis and summing-up approaches. Environmental loads for goods, services
or facilities, including motor vehicles, have been evaluated by life cycle assessment
{LCA).
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Urban Air Quality  The major purposes of this research team were to investigate the formation mechanisms
Research Team  of NOs, photochemical Oz and aerosols in the urban atmosphere and to understand
the relationships between changes in the relative importance of various air pollution
sources and the spatial and temporal patterns of urban air pollution distribution. The
team’s program includes: 1) Air pollution trend analysis related to changes in the
pollutant loading from various sources, 2) Field and wind tunnel studies of the dynamic
behavior of urban air pollution and 3) Studies of an air pollution model and its
application o urban arcas.

High concentrations of NO, are often observed in winter under stable atmospheric
conditions, but in the Kansai area, NO- concentrations also increase in spring. Analysis
based on our three dimensional simulation model revealed the importance of a
photoechemical reaction in spring. Air pollution trend analysis suggested a change in
the mechanism of O3 formation in summer in both the Kanto and Kansai areas.
Recently regional O; maxima have been observed outside of the central Kanto and
Kansai areas. This trend of geographic widening of the urban oxidant concentration
maxima might be a reflection of the increases in NO, emissions and decreases in the
ratio of the concentrations of volatile organic compounds (VOC) to those of NO,,
indicating an increase in O formation potential and a decrease in photochemical
reactivity, respectively. To clarify these changes, an intensive field survey of the
Kanto area by aircraft was conducted in August 1995, High concentrations of
photochemical ozone were observed in the southen seaside area and mountain region.
In addition, the team has conducted research on the similarity law for wind tunnel
testing under thermally stratified flow and on technology assessment for the
development of an Eco-house.

Coastal Environment  This team has studied ecological problems due to cutrophication in enclosed coastal
Research Team  seas. One such problem is the “Aoshio™ or “blue tide™ phenomenon observed along
the northeastern coast of Tokyo Bay during summer seasons since the 1960’ s, attracting
public concern because of both the unpleasant smell (mainly due to H28) and die-ofts
of fish and shellfish. Aoshio events had been believed to result from upwelling of
anoxic water from the bottom of the bay to the surface. The periodic observations we
have conducted in the northeast sector of Tokyo Bay since 1989, suggest that vertical
mixing of the coastal water column is an additional causative factor, Such mixing
was enhanced by reduced temperature stratification of the water column due to surface
cooling (Fig. ). Our studies suggest that three conditions predict Aoshio formation
in Tokyo Bay: 1) the existence of anoxic bottom water, 2) a continuous north wind
for more than two days and 3) a mean air-temperature decrease of 4°C or more in a
day. Days with all three of these conditions coincided with 50 of the 54 days of
Aoshio occurrence reported over the past 5 years.

Eutrophication in enclosed coastal seas causes phytoplankton blooms, which
sometimes develop into red tides. We have conducted a field survey in the Seto
Inland Sea in summer to investigate the ecological roles of primary production and
food webs. The major finding of 1995 was the significance of an appendicularian,
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Oikopleura dinica, in this ecological system. Following the collapse of a red tide, the
abundance of picoplankion increased rapidly and attained a very high level. Concurrent
with a subsequent sharp decrease of picoplankton abundance, the abundance and
biomass of O. disica increased dramatically. During this period. the growth rate of
(3. divica was estimated to have been 1.66 day e its body weight increased 5 fold
each day). A carbon budget analysis indicates that picoplankters served as this
appendicularian’s main food source. Oikoplenra dioica grew rapidly. O, divica
played a major role in the transfer of picoplankton production to fish and medusae.

This team’s main objectives have been to develop new indices for assessing the status
of Japanese lakes and their watersheds and also to investigate the regulation of
phytoplankton succession in lakes. We sought indices of: 1) the organic matter and
nutrient load generation potential of watersheds, 2) lake water quality, particularly
with respect to the origin and biodegradation of organic matter, and 3) lake ecology,
particularly the metabolic state of lake water and sediments, and the degree of
anthropogenic perturbation. The main FY 1995 results were:

1} Significantly lower UY absorbance:DOC ratios were observed for autochthonous
dissolved organic matter (DOM) in Lakes Kasumigaura, Biwa and Nojiri, compared
with those for allochthonous DOM (Fig, 2): these ratios remained essentially constant
throughout the bio-degradability test. This rutio is a promising candidate for an index
of lake organic matter origin.
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2) Metabalic characteristics of lake water were determined by continuous
measurements of dissolved oxygen and pH in free {uncontained) water and in light
and dark boxes in which the water was exchanged at regular intervals, There was
also a fairly good agreement between the observed air-water exchange flux measured
with sulfur hexalluoride (SF;) and that predicted from wind velocity.

3) An experiment with six outdoor ponds confirmed thal the presence or absence of
fish greatly affected phytoplankton species composition, but that primary productivity
depended mainly upon levels of nitrogen and phosphorus input.

Wetland Ecosystem  In cooperation with the Environmental Biology Division, this team has studied the
Research Team  characteristics of wetland ecosystems and their resilience in the face of environmental
{Environmenial  change (FY 1991-1995). In 1993, research continued in Miyatoko and Akaiyachi

Bioloey Division)  Mires in Fukushima Prefecture, Kushiro Mire in Hokkaido and in Ozegahara Mire
which spans the borders between Fukushima, Gunma and Niigata Prefectures,

Akaiyachi Mire is a bog (a mire system fed only by atmospheric precipitation) covered
with Sphagnum moss, Agricultural activities have posed the major threats to the
mire ecosystem during the past 40 years. Mire topography, groundwater table,
vegelation and plant-physiological parameters were studied along several transect
lines from the periphery into the mire to estimate the effects of reclamation of adjacent
area for rice paddies on the ecosystem. Based on decreases in the groundwater table,
the width of the transitional zone where an edge effect penetrated into the mire
ecosystem was 30 m, The transitional zone width corresponding to the distribution
of a dwarf bamboo, Sasa palmate, was 100-200 m. The photosynthetic and
evapotranspiratory rates of this dwarf bamboo and other tree leaves were high within
the area 30 m inward from the mire periphery. Biological edge effects were much
larger than were physical edge cffects.

The physicochemical features of 50 bog pools in the Nakatashiro region of Ozegahara
Mire were studied during the snow-free season in 1995, DOC, measured in filtrates
which passed through Whatman GF/F filters (0.6 m opening) and total inorganic
carbon {TIC) showed distinet seasonal changes. In some bog pools, TIC decreased o
Omg/ " during the summer, and might have become the factor limiting photosynthesis
by submerged macrophyte leaves. DOC and TIC varied widely among pools. A
floating-leaved plant. Mvimphaea tetragona, was abundant in hog pools with brownish
witter conlaining high concentrations of DOC and TIC. Bog-pool water wis size-
fractionated by filtration through nuclepore membrane filters with various pore sizes
ranging (L05-0.40 pm. The brownish materials proved to be colleidal particles of
about (LO5-0L10 um diameter (Fig. 3). These particles attenuated UV-B irradiance
with a peak in absorbance at 300 nm.

Hazardous Waste  This team has been developing methodology 1o assess exposure to hazardous chemicals
Research Team  from waste landfills. Little is actually known about the environmental impacts of
waste landfills in Japan, Our team, coordinated by the National Institute for
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Fig. 3
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Environmental Studies and including 14 local government environmental research
institutes, has been analyzing landfill exudates since 1994, Twelve exudates and
treated drainage fluids from 7 different sites were sampled during late July and early
August, 1995, The samples were gathered and homogenized at the National Institute
for Environmental Studies and then distributed to the local governmental institutes
for chemical analysis.

Measured items were general water quality variables such as pH, dissolved oxygen
(DO}, chemical oxygen demand (COD), biological oxygen demand (BOD), suspended
solids (S5}, nutrients such as total phasphate, reactive phosphate, nitrate, nitrite and
ammaonium, inorganic elements including both metallic and non-metallic elements
and organic chemicals such as polychlorinated biphenyls (PCBs), polychlorinated
naphthalenes (PCNs), pesticides, herbicides, plastic-additives including triphosphates
and phthalates, polycyclic aromatic hydrocarbons (PAHSs) and volatile organic carbon
(VOC). Over 400 organic compounds were determined, mainly by GC/MS. GC-
Atomic Emission Detector ( AED) analysis was performed to assist in the identification
of organic compounds. GC-AED provides unique information about the atomic
makeup of unknowns and is helpful in establishing the composition of a mixture
from the measurements of element-specific chromatograms. Analysis of a GC-AED
chromatogram of sulfur and nitrogen for the landfill leachate extract (Fig. 4) indicates
the presence of tetramethylthiourea, toluene-sulfonamide isomers (#1, #3 in Fig. 4),
M-ethyltoluenesulfonamide isomers (#2, #5), 2-hydroxy-benzothiazole (#4), N-
butylbenzenesulfonamide (#6), and more compounds which were not among those
targeted for analysis. Elemental compositions provided by GC-AED were very helpful
for identifying peaks in GC/MS, and the probability of overlooking of contaminants
was greatly reduced.

The results of leachate analyses done in FY 1995 are very similar to those done in FY
1994, The preliminary findings include: 1) very low concentrations of highly
hydrophobic compounds such as PCBs and some chlorine-containing pesticides, 2)
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Fig. 4 GC-AED chromatogram of suliur and nitrogen for a landfill leachate extract,

Woater Quality
Renovation
Technology
Research Team

high concentrations of compounds related to plastics in some samples, 3) high
concentrations of boren in some samples, There was a broad range of concentrations
of many of the elements analyzed. The concentrations of iron, manganese and alkah
elements differed greatly among landfill sites, whereas the concentrations of heavy
metals, such as lead and copper, were similar.

This team has studied soil and groundwater contamination with hazardous chemicals,
The main goals of this program are to resolve mechanisms of subsurface pollution
and to develop feasible and cost-effective remediation technologies. With respect o
orzanochlorine contamination, a pilot scale remediation system utilizing soil vapor
extraction and groundwater extraction has been undertaken at one of the study sites
contaminated with trichloroethylene to evaluate the effectiveness of the applied
technologies. The results indicate that at the beginning of the remediation operation,
soil vapor cxtraction is one order of magnitude more effective at removing
trichloroethylene than is groundwater extraction. However, groundwater extraction
becomes more effective as the remediation progresses due to changes in the subsurface
environment, pointing out the importance, from the cost-benefit point of view, of
implementing appropriate remediation strategies and, in particular, of maintaining
the flexibility to change the remediation techniques in correspondence with changes
in the state of contaminants in the subsurface environment.

In addition to organochlorine contamination, our team also analyzed the concentration
of nitrate in groundwater to estimate the nitrogen load from human activities such as
agricultural practices, land application of sewage, etc. In particular, the nitrogen
1solopic composition (& >N} was measured to resolve the origin of the nitrate detected

25



Regional Environment Division
B e e e e e e e

in regional sroundwater, Cluster analysis of these results suggests that the groundwater
sampled from paddy fields contained less than 10 mg/ ™' nitrate-nitrogen, while
groundwater from upland fields contained more than 10 mg/ ' Furthermore, the
nitrogen isotopic weight decreased with increasing nitrate concentration in the paddy
aroundwater and remained between 4.6 and 7.3%. in the upland rroundwater. Such
trends suggest that nitrate from chemical fertilizers applied to farm land may be
leaching into groundwater,

Arr Pollutants  This team has experimentally studied the mechanism of pathogenesis and evaluated
Health Effects  the risk of chronic pulmonary diseases due to diesel exhaust particles (DEP) and
Research Team  diesel exhaust (DE).

Subthemes include: 1} clarification of mechanisms of asthma pathogenesis and
examination of the dose-response relationship between diesel exhaust and asthma, 2)
evaluation of the risk of pulmonary tumer formation due to diesel exhaust, 3} evaluation
of diesel exhaust exposure levels and their associated risks and 4} evaluation of the
risks of posed by diesel exhaust to human health,

FY 1995 research clarified the mechanisms of asthma pathogenesis caused by repeated
intratracheal administration of diesel exhaust particles (DEP) and ovalbumin (OA) as
an allergen. The intratracheal administration inle mice increased the concentration
of interleukin-5 (IL-5} and glanuloma macrophage-colony stimulating factor (GM-
C5F} in lungs. and 1gG1 antibody in serum, but not IgE antibody. 1L-5 and GM-
C5F, which were produced by Th2 lymphocytes, are important cytokines which induce
the infiltration of eosinophils into lungs. [gGl binds onto Foy RIID receptor on
eosinophils, stimulating the eosinophils to release toxic proteins such as MBP, EPO
and ECP, These toxic proteins cause airway epithelial cell damage and chromic airway
inflammation, thercby inducing airway hyperresponsiveness. A possible mechanism
of asthma pathogenesis caused by intratracheal administration of DEP and ovalbumin
{OA) is illustrated in Fig. 5.
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The effects of high dietary fat and B -carotene on lung carcinogenesis induced by
intratracheal administration of DEP were investigated previously. This vear, the
formation of 8-hydroxydeoxyguanosine (8-OHAG) in lungs was examined with the
same cxperimental system as was used previously. We found that there is a very tight
relationship between tumor incidence and 8-OHdG formation. This evidence suggests
that lung tumors induced by DEP administration may be caused by hydroxyl radical
generated from DEP.

Chemical Exposure  This team is systematically studying human exposure to halogenated organic
and Health Effects compounds which have been released into the environment and assessing the associated
Research Teait  health risks. The fates of these chemicals in the environment and their health effects
through environmental exposures will also be studied. The following two major

results were obtained FY 1995:

1) Total emissions and releases of chlorinated organic compounds to the Japanese
environment were estimated from national production. Chlorinated compound
production was divided into volatile, semivolatile, organic polymeric and inorganic
compounds (Fig. ). More than half of the organic chlorine is produced as polymers
such as polyvinyl chloride, but volatile compounds contribute the largest amount of
emissions. Furthermore. if all of the discarded polymers were incinerated, then the
formation and release of organic chlorinated compounds from the polymers should
have been small. The formation of chlorinated organic compounds through sterilization
or bleaching with molecular chlorine or other inorganic chlorinated compounds is
significant, and results in the release of higher concentrations into water and sediments
in urban regions.

2) Toxicities of nine organochlorine compounds commonly detected in river water
and sediments to 3 different cell cultures, nerve cells, immobilized rat hepatocyles
and rat embryo limb cells, were evaluated. The toxicities of most of the compounds
were similar in all 3 eell culture systems. p-Chloroaniline was more toxic to nerve
cells and hepatocytes than was 3.4-dichloroaniline, but less so to limb bud cells. 2,5-
Dichlorophenol showed specific toxicity to cell differentiation of limb bud cells.
Incorporation of neutral red into nerve cells was specifically inhibited by 2.5-
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Temporal change in mean swimming velocity {n=10) of the freshwater shrimp {Paratya compressa improvisa) exposed to
1 pal ! fenitrothion in a flowthroeugh aguarium,
dichlorophenal and dichlorcanisele, suggesting specific toxicity of these two
compounds to lysosomal function. A good correlation was observed between 1C:0
abserved in rat immobilized hepatocytes and no obhserved adverse effect level
{NOAEL) for chlorine hepatotoxicity in vivo.

Ecolowical Hazard  This team has studied the development of efficient biomonitoring methods for assessing
Assessment  the impacts of chemical substances on aquatic ecosystems. An insecticide susceptible
Rescarch Team  strain of chironomid, Chiroromus yoshimarsui, and a freshwater grass shrimp, Pararva
cennpressa mprovisa were selected as the biomonitoring test organisms. Toxicans
may induce behavioral responses by aquatic organisms al levels much lower than
lethal concentrations. An image analyzer apparatus was developed to record temporal
changes in the mean swimming velocity of several aquatic organisms, such as the
freshwater shrimp mentioned above and zooplankon (Daphnia magna). Changes in
the time for a behavioral response and mean swimming velocity of the shrimp upon
expasure of to an insecticide, fenitrothion, at several concentrations at the level of
several ppb were successtully monitored (Fig. 7).

Test methods were developed 1o assess the effects of toxicants bound to sediment
using chironomid larva and the freshwater shrimp cited above. Lake Kasumigaura
sediment was contaminated in the laboratory with ethofenprox, an prethroid insecticide,
and introduced into a flow-through aquarium supplied with clean water. Depending
on the insecticide concentrations in the sediment, high mortality {-100% within several
days) of the test organisms lasted for a long time even in the flowthrough aquarium
{Fig. 8).

Biotechnology  This team has studied the applicability of biotechnology to preservation of the

Products  environment and the risks of this approach. The approach is to produce transgenic

Assessment  organisms useful for preservation of the environment and then to evaluate their impacts,
Research Team

The relationship between ethylene, a plant hormone. and the response of plants to air

pollutants has been studied. The rate of ethylene evolution by tomato plants was
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rapidly increased by ozone fumigation. The time course of an increase in |-
aminocyclopropane- | -carboxylic acid {ACC) synthase activity was the same as that
of the rate of ethylene evolution, suggesting that ACC synthase activity might be a
rate-limiting step in the ethylene evolution induced by ozone fumigation, Pretreatment
of leaves with aminoethosyvinylglycine (AVG). an inhibitor of ACC synthase,
significantly inhibited ozone induced ethylene evolution and concomitantly reduced
the extent of visible damage to leaves, Treatment with 2,5-norbonadiene, an inhibitor
of ethylene action, reduced the extent of the visible damage caused by ozone,
Therefore, ethylene seems to be involed in certain metabolic processes which cause
visible damage. A cDNA clone of the gene encoding ozone-inducible ACC synthase
in tomato is being isolated.

The survival of wild-type and genetically engineered Psendomonas putida Ppy 101
containing a recombinant plasmid, pSR134, conferring mercury resistance were
monitored in aquatic microcosms with lake, river, and spring water samples. The
rates of population change of these strains were not significantly different. Inoculation
of genetically engineered or wild-type P. putida had no apparent effect on the density
of indigenaus bacteria,

This team has studied the human health effects of urban environmental factors,
particularly the eftects of nocturnal traffic noise, which has markedly increased in
recent years, on sleep, as well as the suggested interactive effects of air pollution on
sensitizalion o Japanese cedar pollinosis (“SUGI KAFUN-SHOU™),

The relationship between insomnia and chronic sleep disturbances and indoor noise
levels from nighttime road traffic has been investigated with a survey of 3,600
randomly selected middle-aged women (20-80s years ol age) from 8 areas, where
major roads pass with various traffic volumes, in Tokyo, Gunma, Nagasaki and
Okinawa, Of those surveyed, 403 (11%) had experienced insomnia, defined as a
state with 1) difficulty falling asleep, 2) waking during sleep, 3) waking early and 4)
feeling insufficiently rested in the morning, which has lasted for the last one month or
longer. Results were expressed as the ratios (odds ratios; OR) or prevalence rates for
various test groupings o those for similar control groups whose homes were located
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20 m or more away from roadways. The age-specific prevalence rate was lowest
among those in their thirties and highest in the oldest group. Multiple logistic analyses
revealed that those participants older than 70 years, undergoing medical care or having
experienced significant life events during the preceding & months were significantly
and consistently associated with increased risk of insomnia with ORs of 1.7. 2.3 and
3.0, respectively. When the above assoclated factors were accounted for, the ORs for
8 roadside zones were well correlated with nighttime traffic volumes (Fig. 9). The
highest prevalence rate, 21 %, was observed in one of two Tokyo areas with nighttime
traffic volume of around 1800 vehicles hr ~'. In contrast, the prevalence rates in
reference zones 2() m or more away from roadways were fairly consistent at around
9?‘:“;_

The over-all prevalence of Japanese cedar pollinosis in the 1993 season in 5 areas
surveyed ranged from 7.8 to 24.4%. The maximum rate was observed among study
participants in their thirties and the rates declined with age for participants in their
forties or older. The accuracy of the pollinosis diagnoses were confirmed by the
consistency of ELISA measurements of both serum specific-1gE and total IgE. Annual
changes and areal differences in the rates of prevalence at least at the population
level, seem to be largely dependent on pollen exposure and do not seem to have been
affected significantly by air pollution, in particular by diesel exhaust. Another
consistent major finding in a series of examinations following the initial 1993 study
i5 that current smoking is inversely associated with the proportions of subjects with
specific-IgE levels and with pollinosis symptoms in season, suggesting that the
observed low immunological sensitization among current smokers might have
important implications for further experimental as well as clinical studies.

In addition ta these epidemiologic studics, the team has been conducting other
epidemiologic studies of breast and gastric cancers, experimental studies on humans
to develop biological indicators to evaluate stress, as well as neurotoxicelogical
experiments focusing especially on the hippocampus as a center of stress response.
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International Water  This team has studied eutrophication of lakes, reservoirs and rivers, and
Environment  countermeasures against it, especially nutrient removal from wastewater by specific
Renovation  microorganisms. Increases in the total N/P ratio caused blooms of harmful, toxin
Research Team  producing picoplankton and cyanobacteria in surface waters used for public water
supply. Clearly further nitrogen and phosphorus removal are important for maintaining
water quality. A new small scale advanced on-site domestic wastewater treatment
system, an anaerobic hiofilm filtration process with flow-rate adjustment, was
developed Lo treat domestic wastewater, Another new treatment system, using an
acrobic, thermophilic process, was developed (o treat high strength organic wastewater

from livestock farms, restaurants, etc,

The use of bio-films for water treatment has also been developed and applied to
domestic water treatment in industrialized as well as in developing countries such as
Thailand and the Philippines. These processes are expected to efficiently decompose
anthropogenic contaminants, such as trichloroethylene, and naturally occurring
toxicants, such as microcystins.

The effects of chemicals, microbial pesticides and genetically engineered
microorganisms in aquatic ecosystem have been estimated with an environmental
assessment method using a flask-size microcosm system consisting of decomposers
{(bacteria), producers (algae) and consumers (protozoa, metazoa).

[nternational Health  This team has assessed health risks associated with air pollution from coal burning in
Effects Research  Asia-Pacific countries, such as China, and will evaluate possible risk reduction
Team  strategies. International cooperative research on exposure assessment for both outdoor
and indoor air pollution from coal burning has been carried out in China. Elevated
levels of atmospheric pollutants from coal combustion were found in both indoor and

outdoor air.

Furthermore, special attention has been paid (o airborne fluoride pollution from coal,

(b)

Fig. 10
Health survey of (a) dental fluorosis and (b) skeletal
fluorgsis in endemic fluarosis areas in China.
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since it has been reporied that endemic lMuorosis has been caused by coal burning.
This research group has assessed exposure to airhorne fuoride and the incidence of
dental {Fig. 10} a) and skeletal fluorosis (Fig. 10 b). In 14 provinces, 18 million
people are suffering from dental fluorosis and 330,000 are suffering from skeletal
Muorosis by coal buruing.

There are more than 300 cyprinid species, including many endemic species, in the
middle and lower basing of the Yangtze River in China. In the past, lukes in these
waltersheds and the Yangtze River were connected, allowing the fish species of
commercial importance o move around. However, over the past decades, natural
resources in these areas have been damaged and lake ecosystems have been changed
by severance of the lakes from the river by construction of dikes and dams. accelerated
eutrophication and chemical pollution. This project’s aim is to define sustainable
levels of utilization of these lakes at which this region’s biodiversity can be maintained.

We started by investigating water quality and communities of aquatic organisms in
Lake Dongtin and Lake Dong in the Yangtze River Basin. Lake Dongtin is onc of
only two lakes which remain connected 1o the Yangtze River, Lake Dong, located in
Wuhan City. was cut off from the Yangtze River in the 1960°s, Both Lake Dongtin
and Lake Dong are hypertrophic lakes, with TP higher than those found in Japanese
lakes including hypertrophic Lakes Kasumigaura and Suwa (Fig. 11). The chlorophyll
a concentrations of the Chinese lakes were lower than those of Japanese waters despite
high TP levels (Fig. 12). These data suggest that aquatic environments in China may
be quite different from those in Japan.

I addition to the above mentioned 14 research groups, 3 independent senior
researchers are working in specialized arcas including environmental statistics, eco-
system Preservation and environmental policy-making in developing countries.
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Relationship between total phosphorus concentrations
{TP) and TH:TP ratios of the euphotic waters of 34
Japanese lakes and 2 Chinese lakes.

Relaticnship between TP and chloraphyll 2 concentrations
of euphotic waters of 34 Japanese lakes and 2 Chinese
lakes,
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Environmental problems may be defined as those resulting from environmental
changes which are in turn consequences of various human activities. Whether these
changes are environmental pollution, physical degradation or ecosystem destruction,
they adversely affect or threaten our daily lives, well-being and socio-economic
activity. Therefore. the human and societal dimensions of environmental changes
are of the utmost importance for environmental protection and conservation. In this
context, the Social and Environmental Systems Division concerns itself primarily
with present and future ways of interaction between social and environmental systems.

In FY 1995, the Division, with its Principal Researcher (PR} and its four research
units, i.e., the Environmental Economics (EE), Resources Management (RM),
Environmental Planning (EP) and Information Processing & Analysis (IP) Sections,
conducted basic research on the following 12 topics:

Selected Basic Research Topics of 5 & ES Division

Hesearch Theme in Charge of

{1 Analvsis of Some Fundamental Concepts in Envirenmental Management (PR}
(2 Treaument of Qualitative Information Concerning Environmental Problems {PH)
i3 Socio-coonoemic Analysis and Policy Assessment for Environmental Management {EE)
(41 Potentially Effective Intermational Collaboration Tfor Global Envirenmental Protection {EE)
(51 Economic Impact of Environmental Policies (EE)
(] Environmental Impacts Associated with Water Resources Development (RM)
(7 Recovery, Reuse and Recycling of Potential Resources for Waste Reduction and

Their Impacts on Social and Environmental Systems (EM)
(%) Modelling and Policy Studies for Local and Regional Environmental Planning (EP}
) Information Provessing Systems for Geographic and Image Data (1M
10y Modelling and Simulation Methodologics for Environmental Evaluation (TP}
(11y  Environmental Evaluation Methodology Based on Psychological Responses (EF)
(12y  Comparative Analysis of the Process of Policy-making in Selected European Countries

for the Framework Convention on Climate Change Negotiations (EE}

The first 2 research topics, which were conducted primarily by the Principal Researcher
and associates, dealt with some selected basic issues concerning people’s awareness
and perceptions of the environment, which are fundamental to policy formulation for
environmental conservation. Research topic (1) generated some interpretations of
people’s perceptions of the environment and their environmental protection aclions,
based on semantic recognition of nature, Research topic (2) is a basic methodology
study for the development of effective environmental perception surveys, Using the
results from a free association survey method. the quality of information obtained in
the survey was analyzed to differentiate conceptual and sensuous descriptions of
respandents.
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Environmental  Several sclected issues were studied under research topic (3); a questionnaire survey
Economics Section  of consumers” life-styles and their perceptions of and attitudes/actions towards
envirommental conservation revealed that those who are active in the environmental
protection movement are more likely to have life-styles which are environmentally
benign. The possibility of reducing CO, emissions by changing the product selections
of consumers was also investigated. A systematic international comparison of people’s
environmental awareness including value judgements and actions was performed with
the results of a uniform questionnaire designed in several European countries and
Jupan. This study revealed that the wwareness differences between groups with priority
on the environment rather than on economy and the converse group is statistically
significant in European countries, but not necessarily so in Japan. “Industrial Ecology™
studies were also performed under this research topic 1o improve the effectiveness of
internationally proposed instruments and methodologies for minimizing the
environmental loading associated with industrial activity. Industrial efforts to enhance
sustainability might he effectively implemented by reviewing corporate policy,
processes and products. Thus this strategy is called the *3 P*s Approuach” to sustainable
corporate practices. The instruments and methodologies of this approach include
environmental auditing (EA), the environmental management system (EMS),
environmental performance evaluation (EPE), life-cycle assessment (LCA) and
environmental labelling (EL).

Research topic (4) deals with policy science analysis and assessment with a model of
the development and implementation of an international environmental convention.
The Framework Convention on Climate Change is the central international agreement
that was studied in detail. The process of negotiations for the final agreement was
analyzed in terms of the interests of participating nations, In addition, those who
were directly involved in the process of policy-making for negotiations on the
Framework Convention on Climate Change in three European countries (Germany,
the Netherlands and the United Kingdom) were interviewed, under our research topic
{12}, to identify and investigate the factors that affected their decisions, The results
were compared with those for the U.5.A. and Japan, which were obtained in the
previous year.

The Second Generation Model (SGM). a computable general equilibrium maodel, which
had been developed in FY 1994, was used to simulate the effects of a carbon tax and
other economic instruments on the macro-economy as a major component of research
topic (3). The model was also used to determine the best policy option to minimize
the GDP loss by recycling the revenue to be obtained by taxation,

Resources  Under rescarch topic {6), dala were collected to build a model to evaluate the
Muanagement  environmental as well as socio-economic impacts of a water resource development
Section  project. The Lake Kasumigaura watershed is the area studied, and data on water
quality changes in both drinking water and agricultural irrigation systems were
collected. Local residents’ awareness of the impacts of eutrophication was also

investigated.

35



Social and Environmental Systems Division
st P = s i . e B e S B B e i e B Sy B i L P it = i e e R RO

Rescarch topic (7) concentrates on the development of LCA methodology for assessing
the life-cycle resource and environmental impacts of processes and products which
should be recycled. Several types of plastic and metal beverage containers were
topics of case studies, for which relevant data for inventory analysis were collected to
improve our LCA method. An extended analysis of a refuse incinerator with power
generation was also made for its entire life-cycle.

Environmental  Improvement of local environmental plans is a central theme in research topic (8).
Planning Section  Many regional and local authorities, prefectural as well as municipal, are now engaged
in formulation of their local “basic™ environment plans in conformity with the National
Basic Environment Plan. Important but common issues arising from the planning
process were carefully identified and analyzed in this study. Also, a questionnaire
survey was performed on the information maost needed by the local residents in Gumma
Prefecture was conducted to promote public participation in the planning process at
venues such as public hearings.

Under rescarch topic (11), photographs that have been taken repeatedly at the same
angles at selected points in Tsukuba Science City over the past decade were followed
to evaluate the landscape vegetational changes. Certain kinds of trees have been
identified important factors for evaluation of the landscape. Some descriptions of the
local landscape from the diaries and travelogues of foreigners who visited during the
Edo-Meiji Period were confirmed and many factors have been identified o determine
landscape value.

Information  Developments under research topic (9} have produced improved image processing
Processing and  technigues for analysis of remotely sensed monitoring data such as the geographic
Analysis Section  and image data obtained from various earth observation satellites.
Image data from the NOAA AVHRR have been obtained continuously from NIES's
2 NOAA Data Receiving Stations which were constructed in Kuroshima (Okinawa)
and in Tsukuba in January and October of 1995, respectively. Duta from these stations
were used to develop a regional mosaic and vegetational index map for Eastern Asia.
Technigues to monitor water quality and land cover distributions have been developed
using other satellite data. Also technigues to merge satellite data and geographic

information are being developed.

Research topic (10) concentrates on both development of models to analyze and
guantitatively evaluate environmental changes, and simulations based on these models
to predict changes. An elaborate traffic noise propagation model was developed and
the noise field was simulated with the boundary element method under various
environmental settings. Computational techniques that facilitate such simulations
and visual presentation of the results were also developed,
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Research in this division provides bases for analytical instrumentation, methodologies
and quality assurance for environmental measurements, The division also conducts
research on the fate and toxicology of chemicals. In FY 1995, 15 basic research
projects concerning a wide range of environmental problems have been implemented.
Members of the division also participated in eight research projects organized hy the
project research divisions, and 4 special projects which were subsidized by the Science
and Technology Agency.

In the Analytical Instrumentation and Methodology Section, studies on analytical
methods and instrumentation for environmental analysis, especially on methods using
mass spectrometric systems, have continued. The distributions of selected volatile
halocarbons over the ocean have been studied. A program to develop a system to
detect DNA-toxic chemical adducts with high sensitivity has been conducted.

Studies on standardization and quality assurance in environmental analysis have
continued in the Analytical Quality Assurance Section. The program to collect
standard data and to construct a database for GC/MS identification of chemicals was
completed this year, The analytical performance of plasma ion source mass
spectrometry for stable isotope analysis was evaluated,

The Environmental Chemodynamics Section focuses on chemical state analysis,
chemical speciation analysis. 1sotope analysis and their applications to the elucidation
of the environmental fates of chemicals. The establishment and application of
accelerator mass spectrometry techniques has been initiated (Fig. 1). The
environmental fates and ecological effects of organotin compounds have been
investigated.
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Fig. 1 Accelerator mass spectrometry Facility { NIES-TERRA }.
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In the Chemical Toxicology Section, studies on the chemical structures and toxicity
of both natural and anthropogenic toxic compounds have continued. Toxins produced
by blue-green algae and the mechanisms of their toxic action have been evaluated. A
bivassay system which evaluates the effects of volatile halocarbons on cultured
mammalian cells has been developed.

The environmental specimen hanking program has been carried out for 16 years with
special emphasis on monitoring of background pollution levels around Japan.
Information on the monitoring data and the analytical data for specimens stored in the
bank were exchanged with the U.S. National Oceanic and Atmospheric Administration
(NOAA).

By the end of 1995, 16 CRMs had been prepared and 11 of them were certified for
metal composition under the Environmental Certified Reference Material Program.
In 1995, the concentrations of methylmercury and other metals in NIES CRM No. 13,
Human Hair, was finished and a toluene-extract of incinerator fly ash, NIES CRM
No.17, was prepared as a new candidate CRM for dicoxin and furan analysis.

Palepenvironmental studies of Lake Baikal sediment cores began as an international
joint project. This project constittes an important program of the Baikal International
Center for Ecological Research established under the initiative of the Russian Academy
ol Sciences,

Brief accounts of some of the important 1925 outcomes from the division are as follows:

Analysis of Neutral Products of MW excited C;H;4 Plasma: Detection of C,,
C.Hj, C.Hj, C,H,, C,Hs, etc.

Analysis of the products of a microwave {MW) discharge excited C:H, plasma by
lithium ion allachment mass spectromelry revealed many unexpected, neutral
hydrocarbon products. The MW discharge conditions were adjusted to minimize the
formation of charged species to contirm the presence of neutral compounds in the gas
phase. Various free radicals and stable polymer molecules were detected. The radicals
were of the forms such as CyH; (n= 2 and 4) and C Hs (n= 2 to 7). and the polymers
were of the forms Cp (n =3 0 5) and C H: (n = 2 10 9), species such as C:Hz and CyH;
are not widely known but have been observed in interstellar space. This work constitutes
the first mass spectrometric detection of some of these species.

Development of a new library search system for GC/MS data

A new library system for searching GC/MS data on personal computers has been
developed. This new system searches both known and unknown mass spectra, and
interprets them. The search procedure for unknown spectra is divided into a pre-
search and a main search. In the main search, three methods, the Biemann, PBM, and
NIES methods, are used. A unique criterion, GC retention indices, can be used for
library searchs. The reliability of identification of unknown spectra was greatly
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enhanced with these indices, The number of compounds containing specified elements
in the database can be examined in dialogue mode. Identification of unknown spectra
can sometimes be possible in this mode, even if a correct spectra does not exist in the
database.

Analysis of stable isolopes by plasma ion source mass spectrometry

The performance of plasma ion source mass spectrometry in analysis of stable 1sotopes
was evaluated. Several important applications of this method were found, Metals in
environmental matrices were accurately and precisely determined with the stable
isotope dilution technique. The environmental sources of lead in human bones could
be identified. Isotope dilution/ICP/MS and /MIP/MS were extensively used in the
certification of selenium, cadmium, mercury, and lead levels in CRMs and candidate
reference materials from other sources,

Effects of organotin compounds on gastropods: Imposex

‘Imposex’ is a superimposition of male sex organs, such as the penis. on female
gastropods (not all gastropods are marine snails) which may cause reproductive failure,
‘Imposex’ is caused by exposure to organotin compounds, such as TBT and TPT. As
of June 19935, 38 species of Japanese gastropods have been confirmed to be affected
by “imposex’. Histological examination of the reproductive failure of an
Archeogastropod, abalone, has been carried oul. Organotin concentrations in abalone
tissue have been determined by gas chromatography with flame photometric detection.
The LCs0 values of organotin compounds to the veliger larvae of disk abalone (Haliotis
discus discus} were evaluated with 48 hour-acute toxicity tests.

Chemical structures and biological activities of algicidal compounds

The general structure of the microcystins, which are produced by some strains of
Oscillatoria agardii, is cyclo (-D-Ala-X-D- MeAsp-Z-Adda-D-Glu-Mdha-), where X
and Z are variable L-amino acids, D-MeAsp is D-erythro-b-methylaspartic acid, Mdha
15 N-methyldehydro- alanine, and Adda is (25,35,85,98)-3-amino-9-methoxy-2.6,8-
trimethyl- 10-phenyldeca-4.6-dienoic acid (See Panel on page 37). The two acidic
amino acids, D-MeAsp and D-Glu, are connected by an isolinkage. We identified
the chemical structure of a novel microcystin of the cyanobacterium Oscillatoria agardii
NIES-610 which contains a 2-amino-2-butenoic acid (dehydrobutyrine, Dhb). The
toxin is expressed as |D-Asp3, Dhb7]microcystin RR (Dhb-microcystin RR). The
retention time of Dhb-microcystin RR. in HPLC analysis, and its UV absorption spectra
and intensities were the same as those of [Asp3]microcystin RR (desmethylmicro-
cystin RR). Furthermore, the molecular formula of Dhb-microcystin RR agreed well
with that of desmethylmicrocystin RR. However, the '"H-NMR spectrum of Dhb-
microcystin RR was clearly different from that of desmethylmicrocystin RR.
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The main scope of this division’s research activities covers experimental and
epidemiological studies of risk assessment for environmental agents which are harmful
to human health. Among the agents we study are nitrogen dioxide and diesel exhaust
particulates (DEP), toxic chemicals, heavy metals, Japanese cedar (sugi) pollen,
ultraviolet radiation. and noise. The severity and manifestations of health effects as
well as the development of detection and assessment methodologics are considered
to be the primary research themes of this division. Depending upon the distribution
of a given agent in the environment and its possible health effects, research topics are
classified as either domestic or global environmental issues. During fiscal 1995 we
performed 15 Regular Research and 3 Special Encouragement Research programs,
Experimental studies were performed in three sections: the Biochemistry and
Fhysiology, Experimental Pathology and Toxicology, and Biological and Health
Indicators Sections. In addition, studies that dealt with human populations were carried
out in the Environmental Epidemiology Section. Research objectives which were
considered to be both domestic and global environmental issues have also been pursued
as research projects or programs supported by the Global Environment Research
Program or the Special Research Program, in collaboration with scientists belonging
to the Global Environment and Regional Environment Divisions,

In this vear’s report we describe, in greater detail, results of a study of a neuron-
specific isoform of brain ankyrin, 440 kD ankyring, which can be a usetul tool in
neurobiology and neurstoxicology.

Ankyrins are a family of spectrin-binding proteins that link the spectrinfactin network
to cytoplasmic domains of integral membrane proteins which include ion channels
and cell adhesion molecules. Three different ankyrins are currently known to be
expressed in brain tissue: ankyring, which is also expressed in erythrocyles; ankyring,
the major ankyrin in the brain: and ankyring, which is localized to axonal initial
segments and the nodes of Ranvier of myelinated axons. Ankyring includes two
isoforms of 220 kD and 440 kD which are generated from a single gene by alternative
splicing of pre-mRNA (Otto, E.. Kunimoto, M., McLaughlin, T., and Bennett, V.
(1991 1. Cell Biol.114, 241-253). In adult rat brain 220 kD ankyring is the major
ankyrin isoform, while 440 kD ankyring. in contrast, is maximally expressed in
developing neonatal rat brain (Kunimoto, M., Otlo, E., and Bennett, V. {1991) 1. Cell
Biol. 115, 1319-1331). Immunocytochemical staining ol developing rat cerebellum
and optic nerve implies that 440 kD ankyring is localized to unmyelinated and
premyelinated axons,

We have also shown that 440 kD ankyring is up-regulated concomitantly with neurite
outgrowth in human neuroblastoma NB-1 cells, whose neurite extension can be
promoted by external stimuli such as exposure to dibutyryl cAMP (Kunimoto, M.
(1995) FEBS Lett. 357, 217-22(1). Thus 440 kD ankyring can be regarded as a neuronal
growih-associated protein like GAP (growth-associated protein)-43.
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Fig. 1

Schematic arganization
of ankyring iscforms.
Recombinant proteins
corresponding o regions
1 and 2 were used as
antigens o prepare
polyclonal antibodies 1
and 2, respectively. A
synthatic peptide
corresponding to region
3 was used o prepare
antibody 3.
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Taken together, these results strongly suggest that 440 kD ankyring has potential to
be a usetul tool in neurobiology and neurotoxicology., Two recent studies which
used this protein to investigate neuronal development and neuronal degeneration are
described below,

A neuron-specific isoform of brain ankyrin, 440 kD ankyring, is targeted to the
axons of rat cerebellar neurons (Kunimoto, M. (1995) 1. Cell Biol. 131, 1821-
| 829)

As mentioned above, 440 kD ankyring has been localized to unmyelinated and
premyelinated axons. Localization of 220 kD ankyring, however, had not previously
been clearly demonstrated, because this isoform is totally subsumed within the 440 kD
isoform (Fig. 1}, which prevents the production of specific antibodies by standard
strategies using recombinant proteins as antigens. Therefore, a synthetic peptide
corresponding to the splice site (ten amino acids, TSEKNPQDEQ, corresponding to
the splice site plus an artificial C at the carboxy terminus for coupling to bovine
serum albumin, Fig. 1, Region 3) was designed to prepare a polyclonal antibody
which can recognize the 220 kD isoform specifically. Such an antibody (antibody 3),
raised against the synthetic peptide specifically recognizes 220 kD ankyring in Western
blot analysis of rat cerebellum. An antibody against Region | in Fig. | {antibody 1)
recognizes 440 kDD ankyring specifically and an antibody against Region 2 (antibody
2y recagnizes both the 440 kD and 220 kD isoforms. The expression and localization
of the two ankyring isoforms in cerebellar cells was investigated with these antibodies.

In primary cercbellar cells stained by double-label immunofluorescence, 440 kD
ankyring is localized to the axons {see Panel A on page 41, indicated by an arrow),
while MAP2 (microtubule associated protein 2. a neuronal marker) is localized o the
dendrites and cell bodies of nearons (see Panel B on page 41). Conversely, the staining
of 220 kD ankyring is quite similar to that of MAP2 (see Panels D and E on page 41).
In addition, 220 kD ankyring is localized to astroglial cells which are not stained by
anli-MAP2 antibody (see Panels D and E on page 41, small arrows), but are stained
by anti-GFAP (glial fibrillary acidic protein, an astroglial marker) antibody (data not
shown). This is the first example of alternative splicing in neurons which produces
protein isoforms differentially targeted to axons and dendrites/cel]l bodies.

membrane binding
spectrin binding 1

NH2 D 7777777 77 77777 COOH 440 KD

¥

220 kD

TSEKIJF‘GDEQ c
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These results clearly indicate that 440 kD ankyring is a neuron-specific isoform, while
220 kD> ankyring 15 expressed both in neurons and glial cells, In addition, 440 kD
ankyring is sorted to the axons, while the 220 kD isoform, which can be regarded as
a naturally-occurring deletion mutant of 440 kD ankyring lacking the 220 kD inserted
domain, remains in both the dendrites and cell bodies of neuronal cells, even though
both ankyring isoforms share the same membrane binding domain (see Fig, 1). Taken
together, these data suggest that the 220 kD inserted domain is essential for the sorting
of 440 kD ankyring to the axons. It is also conceivable that the differential sorting
mechanism, but not the membrane binding domain itself, may be responsible for
determining the target sites of each ankyrin isoform, cytoplasmic domains of integral
membrane proteins. To date, only a few proteins, such as tau and GAP-43, have been
shown to be targeted to growth cones and/or axons, and the sorting mechanism has
not been elucidated. Ankyring is targeted to nodes of Ranvier and to the initial
segments of axons. Although this ankyrin isoform has not yet been cloned or
sequenced, it too may have a unique insert which is responsible for the targeting.
Ankyrins may well be a useful model for investigating protein sorting in neurons.

Selective down-regulation of 440 kD ankyring associated with neurite retraction
induced by methylmercury (Kunimoto, M., and Suzuki, T. (1995) NeuroReport 6,
2545-2548)

Human neuroblastoma NB-1 cells express both 440 kD and 220 kD ankyring and the
expression of the larger isoform is increased upon induction of neurite outgrowth.
An exposure o methylmercury, a potent neurotoxic substance, at a sublethal dose
induced dramatic retraction of neurites in NB-1 cells. Concomitantly, polypeptide
and mRNA (13 kb} of 440 kD ankyring were selectively attenuated in the
methylmercury-treated cells, while those of the 220 kD isoform were not affected
(Fig. 2). These results indicate that the expression of 440 kD ankyring in neuronal
cells is intimately associated not only with neurite outgrowth, but also with neurite
retraction, and that it is regulared ar the mRNA level.

(A) (B)
Fig 2. a b
WMethylmercury-induced down-requlation of 440 kD 1 2 1 2 1 2
ankyring in NB-1 cells. (A} Total proteins of NB-1 '
cells treated with 1 uM methylmercury (lane 2) and
unireated controls (lane 1) were separated by 440k0Da—
electrophoresis on SDS-polyacrylamide gel,
transterred to Immokilon-P membranes and
immunoblotted using antibody 2, which recognizes 220 kDa—
both the 440 kD and 220 kD isoforms (b).
Coomassiz brilliant blus stained gels run in parallel to
those blotted are also shown (a) and the position of
tubulin is indicated by arrowheads. (B) Total RMA
isolated from NB-1 cells treated with 1 uh
mathylmarcury (lane 2) and untreated controls (lane oy
1) were separated on formaldehyde/1.2% agarose
gel and transferred to nitrocellulose membranes. The
blot was hybridized with a 32P-labeled cDMNA probe
which can detect both 13 kb and 9 kb mRMNA bands.
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The Atmospheric Environment Division conducts basic research on the distributions,
propertics and reactions of atmospheric pollutants, as well as on related tropospheric
and stratospheric chemistry and physics. The division consists of four sections, the
Atmospheric Physics, Chemical Reaction, Upper-Atmospheric Environment and
Atmospheric Measurement Sections. Several facilities such as a photochemical
reaction chamber, lidar (laser radar), ozone lidar, asrosol chamber and wind tunnel
are operated in cooperation with the Global Environment and Regional Environment
Divisions.

Atmaspheric The Atmospheric Physics Section focuses its research on the analysis and numerical
Physics Section modeling of atmospheric dynamics. Analysis of the global climate system with a
climate model {atmospheric general circulation model) and observational data, in
particular, is a main research topic, the results of which facilitate study of both global
(global warming, stratospheric ozone, acid rain, ete.) and regional scale environmental
issues. A high-accuracy and high-efficiency general circulation model (GCM)
developed through joint research with the University of Tokyo is used intensively.
Improvements to and validations of this GCM focused, especially, on stratospheric
dynamics, gravity wave propagalion and land surface parametrization are in progress.
The interaction processes between (ropical cumulus activity and large-scale
atmospheric dynamics were also studied by analyzing meleorological satellite data
and numerical studies with the GCM. Models of land surface processes and meso-
scale atmospheric transport/diffusion processes were studied based on the GCM (Fig.
1)

Fig. 1

Calculation of tracer trajectories with a wind field generated by an atmospheric genaral
cireulation model. The locations of particles two days after the given initial distribution
[srmall upper diagramy).
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Chemical Reaction  The Chemical Reaction Section deals with the photochemical and thermal reactions
Section  of a relatively small number of reactive atmospheric constituents. Studies of the
photochemistry and kinetics of free radicals related to photochemical smog, acid
deposition and the fates of airborne chemicals in both the troposphere and the

stratosphere have been carried out.

Temperature Dependence of Rates of Reactions between Free Radicals and Atomic
Oxygen or Nitrogen, Rate constants for reactions of HS + OCP), NH;: + OCP),
NHa + N(*8), CH; + N(*S), HNO + OCP), and H.CN + MN{*S) were measured with a
photoionization mass spectrometer coupled with the combination of discharge flow
and pulsed laser photolysis, No temperature dependence was observed in any of the
reactions. Rate constants for reactions of HS, NH;, and CH;y with O¢P) and N(*5)
atoms were very rapid, 1-2 = 10 %em™ molecule's™, The corresponding rafe constants
for HNO + O, H-CN + N were about 5 x 10" em™ molecule's™'. The lack of
temperature dependence of the rates for CHa+ N and H-CN + N contradicted previous
reports.

Laser Induced Fluorescence of the C:H-FO Radical Produced in Reactions of
Fluorcethylenes with Atomic Oxygen. A new, laser induced fluorescence spectrum
was observed in reactions of C;H3F + O and C;HaFs+ O, Since the spectrum obtained
was similar to that of vinoxy radical (C:H;0), which was reported previously, it
seems supposed that the C;HFO spectrum was observed. Spectrum analysis continues.

Upper-Atmospheric . The Upper-Atmospheric Environment Section uses lidars (laser radars) and laser
Lnvironment  remote sensing methods to conduet observational studies of the upper atmosphere.

Section
Lidar observations of stratospheric and tropospheric aerosals
Aerosols in the troposphere and stratosphere have been observed with the NIES large
Nd:YAG hidar and a compact lidar (Fig. 2). Lidar methods for quantitative
measurement of optical parameters and size distribution of acrosols are being studied.
Height (km)
12
5]
Fig. 2
Variations in the verical
profile of tropospheric 3
asrosols measured with
a compact lidar over 12
days. The structures of
aerosol distribution and a
clouds which are related o 0 0 0 a o Q a o 0 0 0 0
te the structures of warm March 3 4 5 & 7 g g 10 11 12 13 14

fronts are apparent.
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Retroreflector in Space (R1S)

Preparations for earth-satellite-carth laser long-path absorption measurements of
atmospheric trace species using the Retroreflector in Space (RIS) for the Advanced
Earth Observing Satellite (ADEOS) are underway, A COs laser transmitter/receiver
system for the RIS experiment has been constructed at the satellite tracking facility at
the Communications Rescarch Laboratory. Final adjustments of the system are being
made, Measurements of vertical profiles of O3 and CH,, and column contents of
CFCls, HNO;, CO, N20, etc. will be carried after launch of the ADEOS in August,
[996. A study on remote sensors for future satellite programs is also being conducted.

Atmospheric This section’s special emphasis has been placed on field studies of atmospheric trace
Measuremenl  gases, including greenhouse gases. The origins, distributions and fates of greenhouse
Section  gases, reactive trace gases and aerosols in the troposphere have been studied on a
global scale. Measurements of greenhouse gas and related species from ground base
stations and aircraft have contributed to these efforts. One activity has been airborne
measurements of atmospheric CHa over oil fields and natural wetlands in West Siberia
(Fig. 3). The airborne measurements of atmospheric CHy distribution have been
performed on a gas chromatograph and a combustion/flame ionization detector
(GC/FID) system. The latter is used to detect CH, continuously by FID after selective
combustion of non-methane hydrocarbons during passage of air samples through a
heated catalyst columm. On August 1, 1994 extremely sharp peaks in the horizontal
distribution of CH, at an altitude of 150} m above the ground surface were observed.
The half width of these peaks were 3-4 km and the concentration corresponding to
the largest peak was greater than 2.9 ppmy. Since the CHy distribution was considered
to reflect the distribution of CHy emission strength on the surface, a strong CHy
emission source near the position where those peaks were detected must exist. There
are oil production sites and/or an oil pipeline near the locations above which all of the
observed CHy peaks were detected, supgesting that natural gas was emitted from
those Facilities. Leakage or venting of the natural gas are probable CH, sources.

3 ™ -
2alr i
E‘ = .
= 2.8
= = o
T 2.4
(5] - -
2

73 73.5 74 7d.4 75
Longitude {deg.E)}

Fig. 3 Distribution of CH, observed over ol fisld to the north of Surgut in the western Siberia.
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The Water and Soil Environment Division conducts both fundamental and applied
research on transport, biological degradation and chemical reactions of pesticides,
organic matter, heavy metals, chlorinated aliphatic compounds as well as biologically
available nutrients in aquatic and soil systems, The results of these studies are
integrated into biogeochemical models in order to contribute (o the conservation and
protection of the environmental quality of such systems.

The division consists of four sections, the Waler Environment Engineering, Water
Quality Science. Soil Science and Geotechnical Engineering Sections, Experimental
facilities such as a freshwater microcosm, a marine microcosm, lysimeters, the
Environmental Biotechnology Laboratory and the Kasumigaura Water Research
Station are currently vsed in these studies in collaboration with members of the Global
Environment and Regional Environment Divisions.

Woiter Environment  An egineering approach to conservation of natural environments and ecosystems in
Engineering Scetion  lakes, rivers, and oceans is taken by the Water Environment Engineering Section.
The studies listed below are the main foct of the Water Environment Engineering
Section’s rescarch.
|. The relationship between paddy field pesticide runoff processes and pesticide
adsorption and degradation (Fig. 1)

-2

Humic substances in the aquatic environment

3. Hydrological studies of the global environment with remote sensing data and a
geographic information system

4, Mechanisms leading to red tides in a stratified ocean environment

Woater Quality  The fate and cleanup of pollutants in aguatic environments
sScience section  Groundwater and soil contamination with chlorinated aliphatic compounds such as
tetrachloroethylene (PCE), trichloroethylene (TCE) and 1, 1.1-trichloroethane (TCA)
has been detected in many places. Bioremediation technology has been developed
using microorganisms to clean up contaminated soil and groundwater. A methane-
utilizing TCE degrading bacterium, Methylocystis sp. strain M (hereafter termed strain
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Fig. 2

A hypothetical pathway
of TCE degradation by
strain M showing the
rale of strain DA4, as

well.

Soil Science Section
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M), was isolated from soil, However, during TCE degradation by strain M, inactivation
occurs with a relatively short half-life. Therefore, a stable TCE degrading culture
system was sought. The TCE degrading activity of alginate-immobilized strain M
was compared with that of a mixed culture of strain M and a haloacetate degrading
bacterium, Xanthobacter autotrophicus DA4 (hereafter termed strain DA4). Ina
liquid-solid phase reaction system, no significant difference in the degradation rate
between the strain M culture and the mixed culture was observed. In contrast, in a
gas-solid phase reaction system, the mixed culture exhibited higher degradation rates
than were observed in the pure culture. These results suggested that the enhancement
cffect may derive from metabolic activity of strain DA4, Under semi-continuous
reaction conditions, the mixed culture showed more prolonged degradation activity
(Fig. 2).

Both TCA and TCE degrading bacteria, strains TAS and TA27. respectively, were
isolated and identified as Mycobacterium sp. Both strains cannot utilize TCA and
TCE as their sole carbon source, but can co-metabolize TCA and TCE with ethane
and ethanol. Both strains can degrade TCA and TCE at concentrations greater than
50 and 30 ppm, respectively, under aerobic conditions.

Limnological and sedimentological studies of Lake Usori-ko and its watershed
We studied the quality of water and sediment as well as the aquatic flora in Lake
Usori, a typical volcanic acid lake located on the Shimokita Peninsula, Japan, and in
its watershed, The lake water was acidic (pH: ca. 3.8) and contained sulfate (ca.
0.8 meq/ 'IJ and chloride (ca. 0.7 meq! Y as the major anions {Total anions: 1.537
meq/ ). This concentration of anions was approximately equivalent to the total
concentration (1.560 meq/{ 't} of Na, K, Mg, Ca, Al and Fe. At the lake's deepest
point {ca. 16 m) located in the northern part of the lake, water stratified in summer
and unusual sulfur cycling was observed just below the thermocline, with the
production of colloidal sulfur. The water pH and C1/SO,™ weight ratio of influent
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Fig. 3

Relationship betwean
pH and the CI/S0,™
ratio in river water
flowing into Lake Usori-
ko. (@) and (@) rivers
in the eastern and the
ather parts of the basin,
respectively. « affected
by domestic wastewater,
M : surface water at the
central part of the lake,
a: mean CI/S0,2 ratia
in the Japanese rivers,
b: CIYS0." ratio in the
earth's crust.
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rivers varied from 1.9 to 7.4 and from 0.2 to 4.0, respectively, depending on the
inflow of hot spring water {Fig. 3). Concentrations of elements other than heavy
metals and some non-easily weathered elements, such as Ti, were generally low in
the lake sediment. However, the water was extremely rich in arsenic (045 - 2.60 %),
a part of which occurred in organic forms including monomethylarsenate and
dimethylarsinate (ca, 0.1 % of acid-extractable As). Among the aquatic flora,
| Drepanocladus fluitans (Hedw.) Warnst.], may have a significant role in the cycling
of clements within this lake because of its characteristic distribution as a thick mat on
the lake sediment surface and extremely large biomass.

Land subsidence in Niigata Prefecture

Areas along the Japan Sea experience heavy snowfall during winter, The maximum
depth of snow in most areas of the coastal plain is more than 3 m. In order to avoid
disruption of the daily lives of residents during the winter season, various methods of
clearing snow have been adopted. In 1968, a new method to melt snow which is
rapidly becoming popular was implemented in Nagaoka City. The snow is melted by
sprinkling it with groundwater from pipes set up along roads and parking lots, ete,

In Jo-etsu City and Muikamachi Town, which are among the arcas with the heaviest
snowfall in Japan, the groundwater levels are rapidly lowered in winter by about 7 m
and the ground surface subsides about 3 cm each year. Serious land subsidence is
thus caused by repeated loading due to the changes in groundwater levels.

In Muikamachi Town, the upper clay layer is very soft, having an N-value of nearly
zero as observed from standard penetration tests. This layer is of Holocene age.
extending from the ground surface to a depth of about 10 m. The next clay layer,
with humus, is of latest Pleistacene age extending from about 18 to 28 m depth. Both
layers were found to be somewhat overconsolidated by past repeated loading.
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The Environmental Biology Division consists of four sections; the Molecular Biclogy,
Environmental Microbiology. Environmental Plant Science and Ecosystem Study
Sections. The division performs basic and applied research on the efTects of various
cnvironmental stresses, both chemical and physical, on organisms ar various levels
from molecules and cells to individuals, species, populations and ecosystems. The
division’s work is also directed towards the conservation of genes, species and
ecosystems. In 1995 we performed 18 studies funded by NIES and two studies funded
by the Science and Technology Agency. In addition, the division conducted a special
research project for the conservation of wetland ecosystems, the results of which are
presented in the Regional Environmental Research Division chapter,

The Molecular Biology Section worked on 1) analysis of the mechanism of plant
tolerance to various environmental stresses and 2) cloning and structural analysis of
genes encoding enzymes responsible for such stress tolerance.

Two of the enzymes of an active oxygen scavenging system, glutathione reductase
(GR) and superoxide dismutase (SOD), are postulated to play important roles in plant
tolerance to photooxidative stress caused by air pollutants and some kind of herbicides
in the light. Previous studies by this section showed that transgenic tobacco with the
Escherichia coli GR gene has higher tolerance to an air pollutant, sulfur dioxide, and
a superoxide radical (O;™)-generating herbicide. paraquat, than did control plants. Tt
has also been reported that 50D activity positively correlates with paraquat tolerances.

Transgenic tobacco plants (Nicotiana rabacum L. cv SR1) with enhanced cytosolic
activities of GR and 50D (GR-50D) were generated by cross-fertilization of two
types of transgenic plants (cGR and ¢SODY), resulting in increased activity of GR or
SOD. Leaves of the hybrids exhibited much greater tolerance to paraguat than did
their parents (Fig. 1). This result indicates that GR and SOD work together to protect
plants against photooxidative stress and that manipulating more than one gene may
effectively improve resistance of plants to such stress.

B 1pM Paraguat
Fig. 1 B 10

Electralyte leakage fram H 50
paraquat-treated leaf discs. 250
Electralyte leakage reflects

membrane destruction of cells 2004
caused by paraguat treatment.
Changes in conductivity of
transgenic and nontransgenic
(contral) SR1 plants aver the 5
haurs following the start of
pParaquat exposure, plotted
relative to the change in
conductivity of control plants
exposed to 1 gM paragquat. The
mean values +5E obtained from Q-
d experiments are shown, Caontrol [HETS] o300 GR-50D0

150+

100

Relative conductivity

50
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In the Environmental Microbiology Section, studics have been carnied out an 1) the
diversity of microorganisms, 2) the distribution and culture of charophytes that are in
urgent need of protection, 3} the enzymology of soil organic matter decomposition
and 4) the fate of algal toxins in a eutrophic lake.

Cellulase activity of peat soil in a mire in Fukushima prefecture was measured. The
cellulase activities in September were higher than those in June. Cellulase activity
was significantly and positively correlated with the viable count of cellulolytic fungi
(see panel on page 53) but not with that of cellulolytic bacteria. A significant positive
correlation was also found between the viable count of bacteria and the concentration
of reducing sugars, These results suggest that cellulase in this ecosystem is produced
mainly by cellulolytic fungi, and that bacteria grow by degrading the reducing sugar
produced by cellulose decomposition. From the peat soil we isolated 7 strains of
filamentous cellulolytic fungi, belonging to the genera Penicillivm and Trichoderma.
An enzyme capable of degrading cellulose was extracied in a crude state from cultures
of these microorganisms.

In the Environmental Plant Science Section, studies have been carried out on 1) the
effects of desertification and global warming on plants and vegetation and 2) the
development of new instrumentation techniques for diagnosing such effects.

In order to estimate the effects of global warming on plants, changes in the growth
and transpiration of several crops (C; and Cy plants) to changes in carbon dioxide
{CO4) concentration, air temperature and/or relative humidity were investigated in
artificially-lighted growth cabinets. The dry weight growth and leaf area growth
were accelerated by an increase in CO; concentration and reduced by an increase in
air temperature or by a decrease in humidity, though the extents of these trends varied
with species. These environmental factors modified some growth parameters such as
relative growth rate, net assimilation rate and leaf area ratio in many plant species.
An increase in CO; concentration decreased the transpiration rate of several plants,
especially corn, to maintain the water use etficiency at a high level (Fig. 2). An
increase in air temperature or a decrease in air humidity increased the transpiration
rate. CO; concentration and relative humidity or air temperature affected growth
parameters independently in many cases, while the interaction between these factors
was significant in some cases.

The Ecosystem Study Section studied 1) the effects of environmental stress on plants
in transitional zones of lakes and wetlands, 2) the habitat of littoral zoobenthos, 3) the
food-web structure in stream benthic communities and 4) the evaluation of modified
river-beds for colonization by aguatic plants and animals.

The effects of land use in the areas surrounding Akaiyachi Mire on the mire ccosystem
were investigated. The types of land use in the areas adjacent to the mire were paddy
agriculture, fallow paddies and buckwheat agriculture with a deep trench. Groundwater
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Fig. 2

Effects of CO;
concentration andfor
relative humidity on the
growth and the
transpiration of comn
plants. Plants were
treated for 5 days and
the transpiration was
measured just before
harvest.

Fig. 3
{a) Mean height of Sasa
palmata shoots 20, 50
and 90 m from the mire
periphery.

{b) Horizontal changes
in the groundwater table
elevation.
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tables were monitored along five 90-m transect lines {rom the mire periphery inward.
Groundwater tables were highest in early June and decreased towards September due
to low precipitation during the summer. Along one transect, the groundwater table
descended from the mire periphery, adjacent 1o a rice paddy, inward, suggesting that
groundwater and nutrients were seeping from the paddies into the mire, Groundwater
tables along the other transects were lowest at peripheral sites. The deep trenches in
buckwheat fields seemed to cause the mire to dry up. Plant shoot heights were higher
near the periphery than those at inner-mire sites (Fig, 3). Photosynthetic and
transpiration rates of Sasa pafmata were also high at peripheral sites, The descent of
the groundwater table due Lo trench construction and the seepage of fertilizer from
paddy tields seemed to expand the areas of §, palmata and Pinus densiflora in
Akaiyachi Mire. These plants were not reported to be present in the mire 30 years
ago.
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The Environmental Information Center is responsible for various functions and services
related to collection and provision of environmental information. Databases, a library,
a supercomputer system and a general-purpose computer system are aperated and
maintained, enabling the handling of a wide range of environmental infomation,

Database Section  Processing and provision of data files of numerical environmental data

A wide range of numerical, environmental data is necessary for both environmental
research and environmental policy development, implementation, and enforcement,
The center has compiled, processed, stored, and provided access (in computer-
accessible form) to data files of air and waler quality monitoring data which are
transmitted by local governments to the Environment Agency under the Air Pallution
Control Law and the Water Pollution Control Law, These data files are provided to
outside users including other governmental organizations and laboratories. Also a
duplication service for use by the general public is available for some files. Data files
are also exchanged with other governmental organizations.

Collection and processing of information

The General Reference System for the Natural Environment has been developed since
FY 1991 to provide basic reference materials which facilitate both understanding of
present conditions and forecasting of changes in the natural environment. In the
Phase 1 program, a database system (GREEN) was developed, using a general-purpose
mainframe computer system, to enable searches for and display of environmental
data trom all over Japan. In FY [995, the Phase 2 program for the adaptation of
GREEN to personal computers (P-GREEN) was implemented based on previously
recorded results and data.

NIES began in March 1996 to provide environmental information from NIES research
activities and results (in English and in Japanese) to the world via the internet’s world
wide web (URL http:/fwww.nies.go.jp/).

In March of 1996, the center established a computer communication system for the
general public called the “Environmental Information Providing System™ in accordance
with the Basic Environment Law to promote national activities for conservation of
the environment. This system is available, only in Japanese, via telephone, the internet
or the Value-Added Network (VAN

Surveys of environmental information have been in progress since FY 1992 with the
goal of providing a directory of information sources in a form widely accessible (o
the general public. The surveys including information about where and in what mode
environmental information is being accumulated (environmental information sources),
explanations of laws, treaties, and terms concerning the environment were compiled
on floppy disks and are being distributed to the general public through a public
corporation.
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Library and  Compilation of documentary information concerning environmental research
Research  Documentary information concerning the environment is essential for competent
Information Section  environmental research and environmental management, Database systems containing
informative documents about the environment have been created to meet such needs,
In addition, access to other Japanese and foreign commercial databases has been
provided to institute users.

Databases available off-line on CD-ROMs or floppy disks in the institute include
NTIS, MEDLINE, El Energy and Environment, Environmental Library, and Current
Contents on Diskette (CCOD).

Access 1o several ather on-line dalabases, JOI8, DIALOG, STN-International, G-
Search, and ASSIST, is also provided,

Library management and operations

As of March 1996, 34,674 books, 643 technical and scientific serials, 8,501 maps,
103,031 microfiches, and various other reports and reference materials were in the
NIES library.

Library facilities include separate reading rooms for books, for journals, for indexes
and abstracts, for reports, and for maps and microfiche as well as a database access
room and a photacopying room.

Editing/publication

Report concerning NIES research activitics and results, an official newsletter (the
NIES News, in Japanese) and other reference materials are edited by the center and
distributed (o many organizations,

Information INFOTERRA
Management  INFOTERRA, the Global Environmental Information Exchange Network has been
Section  designed by UNEP to stimulate and support the exchange of environmental information
between partners. The system is operated at the national level by national focal
points. The center is designated as the INFOTERRA National Focal Point of Japan.
As of March 1996, 171 countries had participated in INFOTERRA, and information
sources registered in INFOTERRA numbered about 8,000 (511 in Japan).

Management and operation of computer and related systems

The general-purpose computer system has a HITAC M-680/180E central processing
unit. This system is used for caleulation of environmental simulations, analysis of
data measured in test facilities, analysis of remote sensing data along with associated
image/graphics processing, operational processing of various databases, etc.

COur NEC 5X-3 Model 14 supercomputer system employs the SUPER-UX (UNIX-
based) operating system and is equipped with a FORTRAN compiler (with high-
level debugging, high-efficiency optimization, high-level vectorization and various
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supportive tools for efficiently compiling) and executing large-scale programs lo
handle global environmental problems. It is also equipped with a real-time image
processor and a 3-dimensional graphics processor.

A LAN called the NIES Network (NIESNET) has been established at our institute.
Each institute researcher can access the supercompuler system or the general-purpose
computer system from their own desk through the LAN. Foreign as well as Japanese
registered users can remotely access the supercomputer system through NIESNET's
connection to the internet via the Inter-Ministry Network (1Mnet).

EI-NET

To enhance information exchange among many municipal and prefectural research
organizations and the NIES, the Center established a communication system called
the “Environmental Information Network™ (EI-NET) in March 1991, with a personal
computer serving as the host. About 180) users have subscribed to EI-NET.

__ Emvironmental database
— Mumerical data———— Emvironmental quality —— Ambient 2 Haurly Ambient Air Cuaiy Data file Ff196-] ©
MOMNG  — Marihlyand Yoary Ambient Al Qualiy Datafle  (FY1S70-] @
—— Ambient AF Monitoring Station Atribute Datafle  (FYV1977-] O
- Water qualiy——— Water Cuality Monitoring Data file Ff191-)] »
ODNg | Yeady Water Quality Moritoring Data e Frises) o
—— Water Gualty Monitoring Site Attibute Datafle  (FY1975-) @
— Nﬁlﬁlﬂnmem - General Reference System far the Watural Emvironment O*3%4
- Wational Survey on the Naiura] Ermdronmen L
{—— Nurmerital Land Informeatio
{the Geugmphm Survey Instilute) +*
'—— Mesh climatic valugs {the Maecmbg'w Agency) *
— Emvironmentrelaled statistics —————  Industrial stalistics (i e}cd'nrg
the rmm-gm Intemationdl Trade and Industy) O
Docurnent information MNIES-BOOK (book catalogue) o35
MNIES-SC {serial catalogus) o4
—— NIESMF (microfiche catalogue) 03
—— NIES-REFORT [research reports) o
—— MIES-PAPERS {research papers) O 5
MIES-SCIENTIST {research activity surey) O*4
— MIES-NEWS [newspaper arlicles) 0%
—— EA-RESEARCH (Environment Agency-emtrusted ef al. survey reports:being compliad)
—— EA-PRESS (Enwironment Agency press releases) &
Organizational information - INFOTERRA fthe Global Erwiranmental Information Exchange Networ: UNEF) L Rl bt
Erwironmental iformation source informetion —— EI-GLIDE (a Guide to Emdronmiantal Information Sources) &1 P4
Fig. 1 ® Provided o general pubic R Pl researchers, elc.
Composition of NIES O] Resticted to use in NIES/EA # Festricted to use in auahhnéﬁstﬂm :
Environmental 1 NIES Warld Wide Web Server (AN ‘2 Emvironmental Information Providing System
Datahases *3 Awailable on the general-purpose computer system  *d Available on personal computer systems

*5  Available on NIESMET
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The Center for Global Environmental Research (CGER), an organ of the National
Institute for Environmental Studies of the Environment Agency of Japan, was
established in October 1990 to contribute broadly o the scientific understanding of
global change and the elucidation of and solution for our pressing environmental
problems.

CGER has three major activities: inlcgration of global environmental research,
management of a global environmental database, and global environmental manitoring.

Research  The objectives of research imtegration are: 1) to ensure communication and networking
Integration among researchers and decision makers; 2) to cooperate with the Research &
Information Office of the Global Environment Division of the Environment Agency

in coordinating scientific and socio-economic research on global change; 3) to

cooperate in international efforts to establish a research network for global change;

4} to manage research programs utilizing our supercomputer facilities which are open

to researchers at institutes and universitics around the world; and 5) to conduct

integrated research inta policy options for coping with global environmental problems.

Enhancement of communication

CGER hosted several seminars, symposia. and conferences on research into global
environmental change in FY 1995, Some, such as the annual Global Environment-
Tsukuba, brought together researchers and decision makers with the gencral aim of
furthering communication,

CGER also supported the efforts of groups seeking to organize workshops or symposia
on specific research programs, In 1995, such groups included the International
Geosphere-Biosphere Programme/Northern Eurasian Study project, the Tropical Rain
Forest Research Project, and others.

Cooperation to promote and coordinate global change research

CGER has advised the Research & Information Office, from a scientific point of
view, on ils effective promotion of the Global Environment Research Program. An
international research network, involving scientists in both developed and developing
countries, is indispensable to further scientific understanding of global change, The
Asia-Pacific Network for Global Change Research (APN) has becn set up via an
inter-governmental framework and efforts to establish three subregional networks in
this region under the SysTem for Analysis, Research, and Training (START) have
been launched via a non-governmental scientific framework. CGER has been working
for complementarity between these two approaches,

CGER is actively participating in the work of the Intergovernmental Panel on Climate
Change (IPCC) which typifics international efforts to promote communication between
the scientific community and decision makers, especially as it relates to impact
assecssment and policy options (IPCC Working Groups 11 and 111, respectively). On
15 December 19495, the IPCC completed its Second Assessment Report, and CGER
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Sample simulation
resulls from the
Supercomputer
{Prediction of
instantaneous COs
concentration at a
shearad wavy air-water
interface (Nagaosa and
Komaori 1995)).

Database
Management

Center for Global Environmental Research

made a significant contribution to the completion of the Working Group 11, Working
Group 1T, and synthesis reports. In addition, CGER has offered scientific consultation
to the Eco-Asia and other projects which proposes methods of sustainable regional
development to Asian and Pacific countries.

Coordinating supercomputer-aided research programs

In March 1992, CGER installed a supercomputer system (NEC §X-3, model 14) to
tacilitate research on global change. An annual activity report and monograph reports
have been published by CGER to disseminate the advanced knowledge obtained by
the users of the supercomputer (e.g., Fig. 1).

Integrated research on policy options

A special research category in the Environment Agency’s Global Environment
Research Program, Integrated Research, is made up of research directed towards actual
decision making processes through the development of conceptual models and the
generation of data used widely in interdisciplinary research. The following two
research projects in this category have been implemented in 1995: 1) Studies on
Environmental-Economic Integrated Assessment Methodologies for Sustainable
Development, and 2} Design of a Global Environmental Information System for
Sustainable Development.

Database

CGER is establishing a global environmental database svstem as well as producing
and distributing UNEP/GRID environmental data sets to support environmental
research and decision making. During FY 1995, climate, trade statistics, and population
dala sets were collected to support environmental research such as environmental
monitoring and rescarch on global warming. The ease of use of two types of graphics
software to visualize material flows were improved and manuals were prepared Lo
facilitate their use by researchers. A Desertification Database was developed to assist
decision makers and researchers in this specific field. It contains global desertification
maps as well as desertification problems and countermeasures for several regions
such as Africa, China, and India. A Coral Reef Database was also established for
researchers working on global warming and it consists of a global coral reef distribution
map, coral reef characterization based on Spot satellite images, and a bibliographic
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database of coral reef research. The “Data Book of Sea-Level Rise™ was published
and distributed to the general public as well as researchers in this field. This book
explains various aspects of sea-level rise in plain language as well as incorporating
recent findings such as those reported in the IPCC Second Assessment Report in
1995.

GRID

The Global Resource Information Database (GRID) was established in 1985 within
UNEP to provide timely and usable cnvironmental data to the world community of
resegarchers and policy makers. GRID-Tsukuba was founded at CGER in May, 1991,
as the 8th GRID Center. During FY 1995, 105 data sets were distributed to users in
and outside of Japan in response to 21 requests. There were 46 inquiries concerning
the activities of GRID-Tsukuba and other GRID centers and all of them were addressed.
Four Asian vegetation index maps, for 1987, 1988, 1989 and 1994, were registered as
original data sets of GRID-Tsukuba and 1991 and 1992 maps were produced. As of
March 31, 1996, GRID-Tsukuba can provide 40 data sets. GRID-Tsukuba’s Internet
Homepage was created and the pamphlet was revised. These media explain how to
access GRID dala sets.

Global CGER is measuring and recording data of various phenomena via long-term monitoring

Environmental programs and makes these data available to interested parties both directly through

Monitoring  the publication of data reports and also by providing our data for international data
networks. The following 10 projects are presently coordinated by CGER.

Ozone monitoring with ozone lidar (laser radar) and millimeter wave ozone
radiometer system

CGER has been measuring the vertical profile of ozone concentration in the lower
height of stratosphere above Tsukuba City with an ozone lidar. This instrument was
installed in August 1988 and manitoring of the ozone layer commenced in October
1990, In FY 1995, measurements were made on 23 days and the resulting data have
been submitted to the Network for the Detection of Stratospheric Change (NDSC).
Millimeter wave measurement started in October 1995, Since then, the vertical ozone
profiles through the whole stratosphere have been determined. A comparison of the
millimeter wave measurement result with those from satellite and lidar data is planned.

Monitoring of UV-B
To reveal the trend of urban ultraviolet-B (UV-B) intensity of solar radiation resulting
from stratospheric ozone depletion, CGER installed a Brewer Spectrophotometer at

the top of a building in Tokyo, Monitoring has been conducted since November
1993,

Japanese atmospheric monitoring stations (Hateruma Island and Cape Ochi-
ishi)

The concentrations of greenhouse gases (GHGs) at our stations are continuously
monitored to observe trends in background concentrations in Japan. Concentration
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data for atmospheric gases sampled at Monitoring Station-Hateruma, the southernmost
inhabited island in Japan, should be representative of conditions in the southern Japan
region. Monitoring at Hateruma started in October 1993, To obtain atmospheric
background data for the northern region of Japan, monitoring at Cape Ochi-ishi,
Hokkaido commenced in September 1995,

Monitoring of GHGs in Siberian Wetlands by chartered airplane

The release of methane from frozen Siberian wetlands is expected to accelerate global
warming. CGER used an airplane 10 evaluate the methane efflux from Siberian
wetlands as a part of cooperative research projects with Russia. The plane sampled
broad areas to investigate horizontal distribution of methane for 3 vears (1992-1994)
and results were interesting. In FY 1995, the project intended (o determine the
altitudinal distribution of methane by sampling air at different heights from an airplane
[lying above Surgut and Yakutsk.

Moeonitoring of GHGs along a north-south transect by ship of opportunity
Routine sampling of air along a north-south transect became possible by utilizing a
cargo ship crossing 8 times a year regularly between Japan and Australia. Such
sumples are gathered and sent to CGER’s laboratory every sailing for high precision
determination of GHGs such as CO., CHy, and NoO. The resulting data are useful in
the study of the global carbon evele (Fig. 2).

Monitoring of atmosphere-ocean carbon dioxide exchange by ship of opportunity
CO; invasion from the atmosphere to the ocean is one of the most important carbon
sinks and this process plays an important role in the global carbon cycle. For estimating
the net rate of atmosphere-ocean CO; exchange, CGER installed instruments on a
cargo ship in FY 1995 to measure automatically CO» partial pressure in air and surface
sea water while sailing regularly between Canada and Japan (Fig. 3).

High temporal-spatial resolution bingeochemical monitoring of the western
Pacific by ship of opportunity

The cycles of chemical elements such as C, N, and P have been perturbed from those
in pre-industrial and pre-agricultural imes. These perturbations are thought lo have

Fig. 2

3-D display of the latitudinal
distribution and annual
trend of GOz concentration
in the atmosphere owver the
western Pacific Ocean.
Samples are taken by an
automatic bottle sampling
unit with cooperation of a
container cargo ship, M/S
Hakubamaru, MYK Line Co,

COz(ppmy)
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Fig. 3

M/S Skaugran, an our
ship of opportunity
belonging to Jahre-
Wallerm Management
AS (Norway), While
sailing between Canada
and Japan, this lumber
transport ship measures
GO partial pressure in
air and sea water.

impacted the ocean through the marginal seas. CGER has measured P, N, 5i,
chlorophyll a, and pheopigments in the continuous water intake of a ferry boat sailing
regularly on two lines (Osaka-Okinawa and Osaka-Beppu) since March 1994,

Mapping the vegetation index with satellite data

The rapid destruction of tropical forests in Southeast Asia and elsewhere is a serious
problem, Cur vegetation index project uses data from a NOAA satellite (o produce 1
km resolution vegetation maps of the Southeast Asia region. The resulting maps will
be distributed globally through the UNEP/GRID-Tsukuba Center,

ILAS & RIS data handling facility

The ILAS and RIS instruments will fly on the ADEQOS satellite 1996, Establishment
of an ILAS & RIS Data Handling Facility (DHF) is the responsibility of CGER in
cooperation with the Satellite Remote Sensing Research Team. The ILAS & RIS
DHF will process the data obtained by the satellite instruments to prepare final
atmospheric gas profiles and other data products, especially for the ozone layer. These
final products will be distributed to interested partics and general users.

During FY 1995, the full-scale development of the software system on the actual
computer system for the ILAS & RIS DHF at CGER proceeded, on the basis of a
conceptual design which had been developed over the previous several years.

GEMS/Water Programme

GEMS/Water was organized jointly under the United Nations Environment
Programme (UNEP) and the World Health Organization (WHO). A network of 20
stations in Japan has been established for GEMS/Water Phase 1T activities. In
particular, Lake Mashu, has been registered as a network site. CGER is responsible
for coordinating GEMS/Water data transmissions, etc., as the Japanese National Center
(focal point). CGER also participates in an Analytical Quality Control (AQC)
Programme by providing certified reference materials (CRMs) of river sediments to
laboratories analyzing samples from the global flux stations of the world.
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The Environmental Training Institute, until recently known as the National
Environmental Training Institute (NETI) and still using that acronym, was originally
established in March 1973 as the Environmental Training Center for the purpose of
offering “training and practical experience to administrative employees under the
jurisdiction of the Environment Agency.” In the more than 20 years since its
establishment, the institute has provided training for more than 24,000 participants
from national, pretectual and metropolitan governmental organizations. In July 1990,
in order to create a closer link between (raining and research, the institute was united
with the National Institute for Environmental Studies, becoming the National Institute
for Environmental Studies, Environmental Training Institute,

The success of the Environment Agency depends in large part on unity and cooperation
with all levels of government. Therefore, the organizations from which trainees are
dispatched to our training programs and the trainces themselves vary widely in
perspective and experience. National and prefectual government agencies, citics which
have been established by government ordinance and 85 chartered semi-governmental
corporations serve as conduits, nominating parlicipants to the institute. Trainees from
a broad spectrum of organizations all over Japan. including regional civil servants
recommended by prefectures and special districts, gather at the institute.

A look at the types of organizations represented by participants in recent years reveals
that trainees from prefectural and metropolitan governmental organizations are most
commeon, comprising 70% of the total. This is followed by trainees from national
ministries and government offices, comprising 20%, and those from chartered semi-
governmental corporations with special status, comprising 10%, Recently, the number

1.7% 0.8%
o5

B Laboratory Analysis Training
(MNatlonal)

B Overseas Cooperation Training

O Public Policy Training (Natlonal)

O Public Policy Training
(Local Governmental Organizations)

B Public Policy Training
{Governmental Organizations, etc.)

B Laboratory Analysis Training
(Local Governmental Organizations)

Fig. 1
Changes in the percentages of participants from various sectors.
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Public Policy Courses

Number of
Course Name Length {davs) Participants
Seminar for Environmental Burcaucratic Management/Directors 3 46
Local Environmenlal Training course & 72
Environmental lmpact Assessment Training Course 6 118
Environmental Education Training Course (Government) 3 34
Environmental Education Training Course (Praclicum) 3 23
The Basic Environment Plan Training Course 5 78
Training Course for Leaders of Overseas Training Programs 5 13
Training Course for Global Envirenmenlal Conservation Technology # 3R
Mature Conservation Training Course & 0
Wildlife Prolection Training Course 5 21
Mational Park Management Training Course 5 41
Air Pollution Control Training Course ] 78
Maise and Vilreation Control Training Course 5 R
Water Pollution Control Training Course & 104
CGirand Subsidence Control Training Course 5 33
Information Management Training Course 8 30
Training Course for Environment Agency Employees {Staffl Class) A 20
Training Course [or Environment Agency New Recruits (Class | Officials) 8 15
Training Course for Environment Agency New Recruits (Class 1 and Class 111 Officials) 4 19
Training Course for Mewly Assigned Regional Environmental Intelligence Officers 4 12
Sub Tuotal 0 1013

Laboratory Analysis Courses
Mumber of
_ Course Name Length (days) Participants
Instrument Analysis Training Course 13 40
General Analvsis Training Course 8 3q
Air Analysis Training Course 13 28
Water Analysis Training Cuourse 13 48
Instrument Analysis Training Course (Special Program Al) 5 22
Instrument Analysis Training Course {Special Program A2) 5 13
Instrument Analysis Training Course {Special Program B) 5 11
Special Topic Analysis Training Course - ]
Thematic Analysis Training Course (1) Periphytic Algae 5 1
Thematic Analvsis Training Course {2) Flankton 5 19
Thematic Analysis Training Course (3) Effluvia 5 16
Thematic Analysis Training Course (4) Benthic Fauna 5 16
Sub Total a2 256
International Cooperation Courses

Mumber of
Course Mame length (days) Participants
Environmental Monitoring (Water Quality) Training Course Az 10
Ground Total 214 1274
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of participants from developing nations and a few other countries has also been on
the rise. In addition, the institute has begun to support training programs implemented
by prefectural and metropolitan governmental organizations, in response to the rapidly
increasing need for training and new developments in environmental administration
due to the implementation of the Basic Environment Law in 1993,

The “Investigative Committee for the Future Status of the National Environmental
Training Institute” (commissioned by the Chief of the National Planning and Co-
ordination Bureau of the Environment Agency) was formed in February 1994 to
comprehensively study NETI’s mandate over the medium to longterm. This
committee is composed of experienced academics and other professionals, In April
1995, the "Medium and Long-term Prospects” white paper was completed. In the
years ahead, the institute will strive to develop human resources in the environmental
sector based on the guidelines proposed in this white paper.

In addition, the institute will train experts fo assist in solving environmental problems
in developing countries. For this training, the institute will be equipped with new
facilities including analytical laboratories, an internet room and an international
conference room.
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<Global Environment Research Projectsz-

<Special Research Projects=

Mechanisms of global warming cauvsed by the increase of greenhouse gases, Nojird, Y., 1990-19938
Impacts of global warming and responses for stabilizing global climate, Morila, T., 1990- 1996
Depletion of the ozone layer, Nakane, FL, 1993-1995

Acidic precipitation, Satake, K., 1993-1905

Role of ocean flux in variations of the global environment and marine pollution, Harashima, A.,
199(0-1995

Maintenance mechanisms of tropical forest ecosystems, Furukawa, A., 1993-1995
EMects of hahitat fragmentation on biological diversity, Tsubaki, ¥, 1991-1996
Human dimension of plobal environmental change, Nishioka, 5., 19%94-1997
Integrated studies for conserving the global environment, Nishioka, 3., 1990-1997
Satellite remote sensing, Sasano, Y., 19H-20012

Application of biotechnology to preservation of the environment and evaluation of its effects,
Kondo, N, 1991-1945

Characteristics of wetland ecosystems and their resilience in the face of environmental changes,
Iwakuma, T.. 1991-1995

Human exposure to halogenated nrganic compounds and its health effects, Soma, Y., 1992-19946
Lake environment indices and noisance picoplankton blooms, Fukushima, T., 1992-1996

Environmental health studies on stress and health effects due to environmental svunds and air
pollution in highly urbanized areas, Kabuto, M., 1992-19095

Air and water pollution in an urban area caosed by changes in the enviroomental load and
countermeasures against it, Wakamatsu, 5., 1993-1996

Evaluation of the risk of chronic pulmonary diseases due to diesel exhaust exposure and mechanisms
of pathogenesis, Sagai, M., 1993-1997

Methodology for assessment of exposure to hazardons chemicals from waste landfills, Shiraishi,
H., 1994-1997

Biomonitoring methodology for ecological risk assessment of chemical substances, Hatakeyama,
Shigehisa; 1995-1997

<International Joint Research Projectss

<Otherss

Cullaboration on water pollution renovation technology in developing countries, Inamori, Y., 1994-
1998

Health risks of air pollution from coal burning and risk reduction in developing countries, Ando,
M., 1994-1598

Community change and ecosystem management of shallow, eutrophic lakes, Takamura, N., 1995.
[REEHE

Development of biveffect sensors for environmental chemicals, Mochitate, K., 1995-1999
Paleoenvironmental studies of Baikal sediment cores, Kawai, T., 1995-1999

Vehicular research to mitigate environmental pollution, Shimizu, Hirosha, 1994 1496
Path controls for bulk data transmission on the IMnet, Abe, 5., 1994-19%6

Development of advanced, sustainable water and waste water treatment systems, lnamord, ., 1995-
1997
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Global Environment Tsukuba *95
— A New Frontier of CGlobal Environmental Research: Human Dimensions of Global Environmental Change Programme —

September 8, 1995 Close connections and collaboration between natural snd social sciences/scicntists are essential for
Toranomon Hall, Tokyo,  resolving global environmental peolblems, The aim of this international meeting was to initiale and
Japan  promote research projects with such an interdisciplinary nature, especially in Japan. The meeting was
supported By the Center for Global Environmental Research, NIES and the Research and Information
OHfice, Global Environment Dept., Japan Environment Ageney. 213 participants including Prof, Urs
Luterbacher from HDP headquarters and Dr. Thomas J. Baerwakd from US-NSF attended and aver 10
lectures were presented, A pancl-What is the Japanese target in HDP—chaired by Prof, A, Amano,
reunded off the meeting, The output of the meeling contributed to the development of an HDP funding
sub-category in JAE's Global Environment Research Program.

UNU Conference on the Sustainable Future of the Global System

October 16-18, 1995 This conference was organized by the United Nations University/Institule of Advanced Studies (LML
Uniledl Mations  [AS) in cooperation with NIES as an efTort lo provide 4 foram on alternative scenarios of the sustainable
University, Tokye,  future of the global system, and also 1o discuss key issues in sustainable development, Included in (he
lapan  conference were analyses af medium to long-term global scenarios of environmental impacts of coonomic
development s well as scenarios of sustainable economic development in the context of global resource
constraints. There were over 150 participants from more than 135 countrics—both developed and developing
countries—as well as international organizations such as ITASA, The meeting approved of the development

of the international research network on the sustainable development.

ILEC Past Congress Meeting — Ecosystem Structures and Matier Flow of Shallow Lakes

October 30-31, 1995 Researchers from the South Florida Water Management district (Florida), the Institute of Hydrobiology
NIES, Tsukuli,  {Wuhan), and the National Institute for Environmental Studies (Tsukuba) presented studies of the
Japan  ccosystems of Luke Okeechobee (Florida, USAY, The East Lake (Hubei, China) and Lake Kasumigaura
{Ibarakl, Japan). We discussed the similarities and differences of ecosystem structure and function
among the three fakes, and characterized the ecosyslems of these large and shallow lakes. Problems for
Futere study were identified and measures Tor the conservation of water guality and ecosystem integrity

of these lakes were proposed,

International Symposiom on the International Geosphere-Bivsphere Programme — Northern Eurasia Stody (IGBP-NES)

Meovember 27— The ecosystems in Siberia are thought o be seriously affected by global changes such as global warming.
December 1, 1995 There are also possibilities of the fecdback effects of changes of the ecosystems on the global environment,
MIES, Tsukuba,  Three IGBP core projects, IGAC, BAHC and GCTE planned o initiale a new inter-core regional project,
Japan  IGBP Northern Eurasia Study. This meeting was one of the initiating meetings for the project and the
first for implementation of the project. 84 scientists from |2 countrics, including 12 from Russia, altended
the meeting. There were 5 sessions focused on the specific objectives and one session for linkages and
integration between the objectives. Some rescarch sites in both eastern and western Siberia were

designated and research groups were coordinated.

The 4th International Workshop on the Harmonization of the Maonitoring Techniques for Acidic Deposition, and Methodology
of Emission Inventories of 303 and NO, in East Asia

February 13-15, 1946 Tomake effective progress tward the resolution of the acid deposition problem in East Asia, we convened
NIES, Tsukuba,  an inlernational workshop for East Asian researchers. In arder to agree on common methodology for
Japan  emission inventary research and dala ¢xchange which are needed to clarify the air pollution situation in

East Asia.
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COUNTRY

Ma. Title
Caollaborating Institution
NIES Partner

ALSTRALIA
1. Bingeochemical studies on the trace elements in marine
environments
Woestern Australian Marine Research Lab.
Enviranmental Chemistry Div,
2. Development of new methodologies to assess physiological
effects of environmental pollutants
Dept. Biochemistry, Univ. Tasmania
Enviroamental Health Scicnces Div.
3. Cooperative research on global environmental monitoring
CSIRO
Armospheric Environment Div,

CANADA
1. Monitoring of the almosphere-ocean carbon dioxide exchange
rite
Center for Qcean Climate Chemistry, Institute of Ocean
Scicnees
Global Environment Div.
2. Eco-physiological studies on picophytoplankion in lakes
West Vancouver Lab,
Regional Environment Div.
3. Arctic stmosphere under polar sunrise
Atmospheric Environment Service
Environmental Chemistry Div,
4, Elucidation of the eycling and transformation of chemical
substances in the Morth Pacific Ocean
Dept. Chemistry, Univ, British Columbia
Environmental Chemistry Div.

CHINA
1. Biogeochemical studies on the acidic deposition and
pollutions in the terrestrial and aquatic coosysiems
China-~Japan Friendship Environmental Protection Center
Gilobal Environment Div,
2. Cooperative research on acid rain in Bast Asia
Peking Univ.
Gilobal Environment Div,
3. Identifying groundwater pollution sources by nitrogen
isotopes
Zhongshan Uniy,
Regional Environmenl Div.
4, Invesligation on toxic chemicals in China
China-Japan Friendship Environmenlal Protection Center
Regional Environment Div.
5, Advanced wastewater treatment processes for China
Research Tnstitute for Environmental Engineering/Dept.
Environmental Engincering, Tsinghua Univ,
Hegional Environment Div.
. Inclustrial wastewater treatment processes and water quality
renovation lechnology for eutrophicd lakes in China
Wuhan Environmental Protection Agency
Regional Environment Div,
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7. Development of advanced on-site domestic wastewater
trestment systems for China
Chincse Research Academy of Environmental Sciences
Regional Environment Div.
8, Advanced sewage freatment processes by soil system
applicable to China
Institute of Applicd Ecolegy, Chinese Academy of
Sciences
Regiongl Environment Diy,
9, Development of wastewater and water resources [reatment
processes applicable to China
Chinese Research Academy of Environmental Sciences
Regional Enviconment Div,
10, Urban atmospheric pollution in China
China-Japan Friendship Environmental Protection Center
Regional Environment Div,

11, Remote sensing of forest vegetation dynamics in southwest

China
Institute of Mouton Hazards and Environment
Social Environmental Systems Div.

12, Preparation and evaluation of environmental certified

reference materials
China-Japan Friendship Environmental Protection Center
Environmental Chemisicy Div.

13, Stable isotope ratios of lead and sulfur in the atmosphere in
Japan and China: Sources and cross-boundary transmission
of air pollutants

Tmstitule of Geochemisiny
Environmental Chemistry Div,

14 Development of monitoring method and surveillance of dry

deposition
China-Japan Friendship Enviconmental Protection Center
Atmaspheric Environment Div,
15, Cooperating study of the East China Ses monitoring amid
presarvation of the life species diversity
Dept, Internationsl Cooperation, State Ceeanic
Administration /East China Sea Fisheries Research
Institute
Water and Soil Environment Div,

16, China-Tapan cooperative research on natural resources and

cnvironmental accounting
Development Research Center
Center for Global Environmental Research

FINLAND
1o Accumulation of heavy metals by bryophytes in acidic
environments
Dept. Botany, Helsinki Univ.
Global Environment Div.

FRANCE
1. Ozone layer observation from satellite
Laly. Physigque Moleculaire et Applications, CNES/Univ,
Ficrre et Maric Curic
Global Environment Div,
2, Assessment of lung injury by air polletants
Unite de Biglogie Moleculaire, Hospital Armand
Trousscau
Regional Environment Div.
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3, Environmental noise control
Lab. Acoustique, Univ, Maine
Social Environmental Systems Div,

GERMANY
1. Monitoring of stratospheric ozone by laser rudar
Hohenpeissenberg Meteological Obscrvatory
Global Environment Div,
2, Observational studies of the arclic azone layer using sarellite,
airborne and other sensors
Div. Climate and Atmospheric Research, BMET
Global Environment Div,
3, Comparative study on total material flow balance between
Japan and Germany
Wuppertal Institute for Climate, Environment and Energy
Regional Environment Dy,
4. Evaluation method of environmental burden
Federal Environmental Agency
Social Environmental Svstems Div.
3. Research on the changing composition of the atmasphere
Univ. Bayreuth
Armospheric Environment Div,
6. Studies on cutrophication and related problems in closed
water bodics
Muclear Research Center, Karlsruhe
Water and 501l Environment Div,

ISRAEL
1. Movel applications of supersonic free jet for environmental
MEASLEErnent
ach, Chemistry, Tel Aviv Uniy,
Environmental Chemistry Div,

[TALY
L. Fate of pesticides in envirenments and their cffocts on
LCOSYSICMS
Faculty of Agriculture, Univ. Mirano
Global Environment Div,

KOREA
1. Adreraft and ground-hased abservations of acidic andfor
oxicdative pollution in East Asia
Environment Research Center, Korean Institute of
Science and Technology
CGlobal Environment Div.
2, Monitering of ocean environmental parameters from a Japan-
Korea ferry boat
Korea Ocean Research and Development Institule
Global Envirenmenl Div,
3, Cooperation for monitoring organachlorine pesticides and
PCE in the Japan Sea
Korea Ocean Research and Development Institute
Environmenal Chemistry Div,
4, Quantification of personal ultraviolet irradiation and its
health effects
Gyeong-5Sang National Univ,
Environmental Health Scicnces Div,
5. Development of urban scale air pollution model
Mational Institute of Environmental Research
Atmospheric Environmenl Div,
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NORWAY
L. Btudies on analyses of observed data of the stratospheric
odong layer
Morwegian Institule for Air Research
Gilobal Environment Div.
2. Trophic interactions in lake and wetland ecosystems in
relation to their conservation and management
MNorwegian Institule for Nature Research
Environmental Biology Div,
3. Global environmental database
GRID-Arendal
Center for Global Environmental Research

RUSSIA
1. Research programs under the Baikal International Center for
Ecological Research
Limnological Institute, Russian Academy of Sciences
Environmental Chemistry Div.
2. Airborne measurement of greenhouse gases over Siberia
Central Aerological Observatory
Armospheric Environment Div,
3. Modeling of methane emission rates from natural wetlands
Institute of Micrabiology
Atmospheric Environment Div.
¢, Measurement of methane emission rates from permalmost
areas
Permafrost [nstitute
Atmospheric Environment Div.
5. Fundamental studies on the conservation of river, lake and
wetland e¢osystems in the Far East
Institute of Biology and Pedology, Far East Branch
Environmental Biology Div,
6. Comparative studics on the structure of fresh water
ecolvstems in the Far Bast
Institute of Biology and Pedology, Far East Branch
Environmental Biology Div.
7. Assessment of the cffects of hazardous chemivals on aquatic
ECOSysiems
Irkutsk State Univ,
Envirenmental Biology Div.

SPATN
I, Development of new methodologies to assess physiological
etfects by environmental pollutants
Depl. Cellular Biology, Awonomous Univ, Barcelona
Environmental Health Scicnees Div.

SWEDEN
L. Development of risk assessment methodologics using in vitro
loxicity testing
Depi. Toxicology, Uppsala Univ.
Environmental Health Sciences Div,
2. Health risk asscssment of heavy melal exposure: Effects of
increase in human activity
Kalolinska Institute
Environmental Health Sciences Dy,
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U K
1. Quality assurance and international harmonization of
marine envirpnmental analysis
Dept. Agriculiural and Fisheries for Scotland, Marine
Lahb.
Regional Environment Div,
. Solubilization of toxic heavy metals from man-made
abjectives by acid rain
Dept. Earth Science, Univ, Sheffiell
Regional Environment Dy,
3. In vivee NMR spectroscopy method and its application to the
field of envirenemental health
Dept. Bischemistry, Univ, Cambridge
Environmental Health Sciences Div,
4. Effects of environmental pollution on the metabolism of
trace clements in man
Rowett Research Institute
Environmental Health Scicnees Div,
5. Studies an the maintenance mechanism of biodiversity in
aquatic eoosyslems
Sch. Biological Science,, Queen Mary and Westlield
Coll., Univ. London
Environmental Biology Div.
. Algae and Prolowoa
CCAP, Institute of Freshwater Ecology
Enviranmental Biology Div,

(e
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1. Monitoring long-lerm change in biodiversity
Dept. Biology, Univ, New Mexico
Global Enviranment Div.
2. Preparation and evalualion of certified reference materials
for marine monitoring
MOAA
Regional Envirenment Div,
3. Development of simulation models for health risk
assessment of toxic compounds
Seh. Hygiene and Public Health, Johns Hopking Univ,
Regional Environment Div.
4. Ecolagical and physiological aspects of methanoteophs
Dept. Microbiology, Biochemistry and Maolecular
Binlogy, Univ. Maine
Water and Soil Environment Div,
5. Development of bioremediation techrologies for cleanup of
comtaminated soil
Center for Environmental Biotechnology, Univ,
Tennessee
Water and Soil Environment Div,
Precise measurement of the greenhouse gases in the global
baseline almosphere
Climate Monitoring and Diagnostics Lab, NOAA
Center for Global Environmental Research

f1.

International Exchange
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CANADA
Agreement between National Institute for Environmental Studies and Institute of Ogean Sciencies { 1995),

CHINA

Agreement for Collaborative Research to develop o Chinese Greenhouse Gas Emission Maodel, Energy
Research Institute of China (1994,

Agreement on cooperative rescarch projects between the Mational Institute for Environmental Studies,
Environment Agency of Japan and the Institute of Hydrobiology, Chincse Academy of Sciences [ 1995),

Memorandum of understanding between Institute of Hydrobiology, Chinese Academy of Scicnces,
Peoples’s Republic of China (THBCAS) and National Institute for Environmental Studics, Japan (NIES)
for collaborative research on microalgal toxicology, systematics and culture collection operations { 1995},

INDIA
Memaorandum of Understanding berween the Indian Cowneil of Agricultural Bescarch and the Mational
Institute for Environmental Studies for Collaborative Rescarch on Desertification (14493),

KOREA
Agreement for Collaborative Rescarch to develop a Korean Greenhouse Gas Emission Model, Korean
Energy Economics Institute [199%4).

Implementing Arrangement between the National Institute for Environmental Studics of Japan and the
National Institute of Environmental Rescarch of the Republic of Kores 1o establish a cooperative
tramewoark regarding environmental protection technologies (1988, and revised in 1994,

MALAYSIA

Memorandum of Understanding between the Forest Research Institute Malaysia (FRRIM), the University
Pertanian Malaysia (UPM) and the National Institute for Environmental Studies, lapan (NIES) for
Collaborative Research on Tropical Forests and Biodiversity (1991, and revised in 1993),

RUSSIA

Agreement ona Joint Geochemical Research Program; Impact of Climatic Change on Siberian Permaftost
Ecosystems between he Permalrost Institute, Siberian Branch, Bussian Academy of Sciences, Russia
and the Mational Institute for Environmental Studies, Japan (1992).

Agreement on a Cooperative Research Project between the Central Aerological Observatory, Committee
[or Hydrometearology and Moenitoring of Environment, Ministry of Ecology and Natural Resovrees,
Russian Federation and the National Institute for Environmental Studics, Japan {19592},

THAILAMND

Memaorandum of understanding between Kasetsart University, Bangkok, Thailand and National Instilute
for Environmental Studies, Tapan (NIES) for collaborative research on microalgal and protozoan
biochemistry and toxicology, systematics and diversily, and application {1995).

UM
Memorandum of Understanding referring to the establishment and operation of a GRID-compatible
Centre in Japan (1991).
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Visiting Foreign Researchers

<Huost Division=
Researcher; COUNTRY, Rescarch Period
Research Subject (Host Rescarcher)

<{zlobal Environment Division>

Dubavik, Oleg Vvacheslavovich, BELARUS, 1995, 2, 2-
Inversion algorithm stodies for ILAS (Sasanc, ¥.)

Huooper, Rowan Earle, U, K., 19933, 31~
Studies on sexuval selection and mate choice in Calopterigidac
(Tsubaki, Y.}

Lee, Dong Kun, KOREA, 1995, 11 1-1996, 3. 31
Development of Korean Module of Asian-Pacific Tnegrated
Model {AlM/Korea) (Morita, T.)

Lukyanovy, Alexander, RUSSLA, 1996, 3, 26~1990_ 5, 26
Analysis of the data of the balloon experiment of the Ozone
layer at Yakutsuk in East Siberia using 112 nodel {Makane,
H.)

Sharma, Vinod Kumar, INDIA, 1995, 7. 1-

Development of Indian Module of Asian-Pacific Integrated
Model (AIM/India) (Morita, T.)

Siva-Jothy, Michael Trevor, U K., 1995, 8, 1-1995, & 26
Studies on reproductive systems of dragontlies (Tsubaki, Y.)

Sodhi, Navjol Singh, CANADA_ 1995 1. 18~1995_ 12, 22
The effect of population structure on genetic diversily in
wildlife conservation (Nagata, H.)

Xu, Kai Qin, CHINA, 1995, 6. fi~
Studies on Practical Control System of 50: and MO, and
Developmenl of the Comprehensive Model of Acid
Precipitation in East Asia {Murano, K.}

Zeng, Jiye, CANADA, 1995, 8 21-1996, 3. 31
Measurement of air-sea exchange of greenhouse gases (Nojir,
Y.)

<Regional Environment Division=

Albinger, Otto, AUSTRIA, 1995, 11. 1~
The role of bacteria and the interrelationships between bacteria
and olher organisms in freshwaters (Takamura, N_)

Bland, Colby David, CANADA, 1995, 2. 271995, 8, 28
Analysis of drive system and body design for Teo Vehicle
(Shimizu H.)

Chan, Lam, U, K., 1995, 3. 27~1995, 11. 24
Rescarch on the algorithm of aute-drive systems for Eco
Vehicle (Shimizu, H.}

Chang, II-Kuk {(Zhang Yiguo), CHINA, 1995 8. 1~199%. 3. 3]
Studics on in vileo Cultivation, Freezing Method and Transter
of Avian Primordial Germ Cells (Takahashi, 5.)

Deb, Swapan Chandra, INDLA, 1996, 2, 1-

Relalionship between aguatic ecosystem and nutrient cyele
{Fukushima, T.)

M, Sun, CHINA, 1995, 3. 15-1996, 3. 31
Pesticide effects on zooplankton communities (Hanazato, T.)

Ding, Guoii, CHINA, 1995, 6. 19~1996. 3. 31
Study on Advanced Porification of Polluted Take Water
{Inamori, ¥}

Franzen, Robert Gustay, FINLANL, 19945, 10, 1~
Interaction of small mulagenic compounds with DMNA
nucleosides (Morita, )

International Exchange

Hong. Scung Cheol, KOREA, 1995, 6. 19~
An endocrinelogical study on the cffects of EMF on melatonin
metabolism and its implications ( Kabuto, M.}

Kang, Chang Min, KOREA, 19959, 1~1994, 3. 31
Development of Appropriale Wastewater and Sludge
Treatment Technology for Controlling CH, and MNz0 Emission
Applicable 1o China {Inamori, ¥}

Kim, Sang Ton, KOREA, 1995 4, [~199.2. 17
Dvnamics of dissolved organic matler i Lake Kasumigaura
and its watershed {Fukushima, T.)

Kong, Hainan, CHINA, 1995 4, 1~1946. 3. 31
Development of Appropriate Wastewater and Sludge
Treatment Technology for Conteolling CHy and N20 Emission
Applicable to China {Inamori, Y.)

Lim, Heung Bin, KOREA, 1996. 1. 10~
Study on a toxicity mechanism of suspended particulate
matiers in cigaretie smoke and urban atomosphere on lungs
(Sagai, M.)

Piya, Sansanayuth, THAILAND, 1995, 8. 251995, 11, 23
Sludy on Appropriate Treatment of Wastewater by Wetlands
(Inamori, ¥.)

(hian, Xin, CHINA, 1995, 7. 3-1996_ 3, 31
Advection of Particulate Matter in Lake Kasumigaura
(Fukushima, T.)

Schwarzbach, Daniel, AUSTRIA, 1994, 10, 26~1995, 9, 30
ICP-MS Analysis of Inorganic Tracee in Environmental
Samples (Morita, b.)

Shen, Yunfen, CHINA, 19963, 1~1996, 4, 2
Changes in communities of aquatic organisms and lake
management in euflrophic shallow lakes (Takamura, M.}

Stevens, Richard G., U, 5. A, 1995, 6. 20~
A study to evaluate environmental stress (Kaluibo, M)

Stockner, John G., CANADA, 1995, 10, 10-1995, 11, 9
Comparison of picophytoplankton distribution in Japan and
North Americs (Takamura, N.)

Strussmann, Carlos A, BRAZIL, 1995, 7. 31~ 1496, 3, 3]
Studies on sex differnsialion of Pejercy in Lake Kasumigaura
(Kasuga, S.)

Tang, Changyuan, CHINA, 19955, 23~ 19494, 3, 31
Behavior of nitrate nitrogen in subsurface zone (Hirata, T.)

Tuzuki, Monica Y., BRAZIL, 1995, 5, 29-1994, 3. 31
Studies on sex differentiation of Pejerey in Lake Kasumigaura
(Kasuga, 5.)

Wang, Xiulin, CHINA, 1995, 3, 27-1996. 3, 26
Hesearch on analysis of characteristics of advanced battery
and cuollect the matterial of it for Eco Vehicle (Shimizw, H.)

Wu, Xigolei, CHINA, 1995, 9. 1~1996. 3. 31
Development of Appropriate Wastewater and Sludge
Treatment Technology for Controlling CH, and N20 Emission
Applicable 1o China (Inamori, ¥.)

Xig, Ping, CHINA, 1996. 3, [~1996. 4, 2
Changes in communitics of aquatic erganisms and lake
management in gulrophic shallow lakes (Takamura, N.)

Yan, Zhang, CHINA, 1994, 2. 16~1996. 3. 3]

Health risks of air pollution by coal bumning and its reduclion
in developing country (Ando, M.)

Yeer, Bovung, KOREA, 1995, 6. 19~1996, 3. 31
Study on Biodegradation and Behaviors of Odor Producing
Microorganisms Appeared in Polluted Lake Waler {Inamari,
¥}
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YANG, Hyun-JTae, KOREA, 1995, 5, 221995, 2. 15
Study on Water Quality Tmpeovement by New Biological
Technology (Inamori. Y.)

Yunpeng, Wi, CHINA, 1996, 2, 16-1996. 3, 31
Health risks ol air pollution by coal burning and its redugtion
in developing country (Ando, M.)

<Social and Environmental Systems Division=>

Kim, Dong Pil, KOREA, 1995, 12, 18~19490. 3. 16
The types and characters of the Pal-Kyung the traditional
Landscape (Aoki, Y.)

Lee, Jin, KOREA, 1995, 4, 11995, 8, 31
Study on Public Policies for Sustainable Development (Gotoh,
5.0

Wang, Li Ping, CHINA, 1995, 9, 19-19%6. 2. 7
Computer Processing of Graphical and Image Dada for
Environmenlal Application (Yasuoks, Y.)

<Environmental Chemistry Division=>

Cho, Hycon-Seo, KOREA, 1995, 11, 14~1996, 11. 14
Research on Ecological Risk Assessment of Hazardous
Chemicals in Marine Environment {Shibata, Y.}

Hills, J. Ward, U. 5. A, 1995, 6, 29-

Development of portable sampling and GC system for field
studies (Yokouchi, ¥.)

Kim, Ho Seob, KOREA, 1995, 11, 819963, 31
Studies on the Environmental Applications of Liquid
Chromalography combined with Surface Tonizalion
Techniques (Fujii, T.)

Kravchinsky, Vadim Anatolevich, RUSSTA, 1966, 1. 11~1996

3.20
Paleo magnetic Analysis of Baikal cores (Kawai. T.)

Li, Horg-Jun, CHINA, 1995, 12. 1~1996, 3. 31
A study on wolatile halocarbons in the atmosphere (Y okouchi,
Y.

Sablier, Miche] Claude, FRANCE, 1990, 3, 4-1996, 4, 3
Cias-phase Stwdy of [on-Radical Reactions of Environmental
Tnterest {Fujii, T.)

Srivastava, Vishal Chandra, NEW ZEALAND, 1406, 2. |~
Structural and biological characterization of lexing in
microalgae from Asia (Kaya, K

Yuan, Guodong, CANADA, 1995, 6. 1-

Soils as Environmental Monitors (Soma, bM.)

<Environmental Health Sciences Divisions

Apostolova, Margarita Dimitolova, BULGARIA, 1995, 9,

171996, 3. 28
Ultraviolet-caused oxidative stress and its effects on mice
{Tohyama, C.)

Hussein, Ibraheim EL-Belbasi, EGYPT, 1995, 11, 1~1996, 3.

31
Studies on the mechanism of infillration of inflammatary cells
il aireay (KobayashiT.)

Leung, Po Sing, PORTUGAL, 1994, 4 11595, 5. 1
Clarification of toxicity mechanism of envitonmental
pollutants and the development of detection methad
(Tohyama, C.)
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Sunog, Sub, KOREA, 1995, 4. 1~
Moninvasive diagnosis of hiological function by NME
spectroscopy (Mitsumori, F.)

<Atmospheric Environment Division>

Bridier, lsabelle, FRANCE, 19954, 1~1994, 11. 31
Phatochemical studies on free radical Kinetics in gas phase
(Washida, N

Wilkening, Kenneth, U. 5. A, 1995, 4. 11994, 9.6
Research of the acid deposition in the east Asia (Lino, 1)

<Walter and Soil Environment Division=

Lin, Chung-Hsin, CEIINA, 1995, 5. 1~1996. 3. 31
Effect of acid deposilion on plant and s0il ecosyslem
{Takamatsu, T.)

Moskvina, Maria lgorevna, RUSSIA, 1995, 4, 1-1995, 5. 17
Physiology and Ecology of Marine Picoplanktonic
Cyanobacteria [Watanabe, M.}

Park, Je Chul, KOREA, 1995, 5, 1-1994, 3. 31
On the bio-degradability of dissolved arganic matter {Aizaki,
M.

<Environmental Biology Divisions

Bae, Gong Young, KOREA, 19934, 1~1996. 3. 3]

Studies about elfects of air pollution on plamts (Kondo, M)

Hussein, Nor Azman, MALAYSIA, 1995, 4. 1-1995, 831
Studies on the application of remote scnsing technique for
the conservation oftropical forese (Furukawa, A)

Mahakhant, Aparal, THATLAND, 1996, 2, 15~1996. 3. 15
Agian Network on Microbia] Rescarches (Watanabe, M, M.)

Mostaert, Anika Simone, AUSTRALLA, 1995 4. 1~19%0, 3.

31
Molecular Taxonomy and Biodiversily of Red Tide Alpae
{Watanabe, b, M.)

Philip, Elizabeth, MALAYSLA, 1995, 10, 9-1995, 11. 10
The effect of 50z and Oh on tropical tree species (Furakawa,
A)

Qiao, Yongkang, CHINA, 1996, 1. 31-15996, 3, 29
Studies on the effects of global warming on plants and the
conservation of vegetation and enviconment {Shimizu, H.)

Youssefian, Shohab, U, K., 1995, 6, 19-1996, 3. 31
Studies on gencration of air-pollutant-resistant plants (Kondo,
M.

<Center for Global Envirenmental Researchz

Guong, Jianxin, CHINA, 1995, 101 1~
Drevelopment af the Jand use/Change dalaset of China (Chsuly,
K.

Rambu, Terry, UL 8. A, 199506, 1~1995. 7. 51
Land depradation in tropical Asia (Otsubo, K.)

Saefulhakim, Sunsun, INDONESTA, 1995, 10, 11996, 12, 31
Development of the land vse/change datasct of Indonesia
(Otsubo, K.

Uta, Mitschke, GERMANY, 1995, 4, 1-1995, 6, 30
Comparative sludies of Japanese and Germany Environmental
Poligies (Mishioka, 5.}



Journals (Original Papers and Reviews)

Abe, T, (1), Ohtsuka, K. (*1), Hongo, T. (*1), Suzuki, T.,

Tohyama, C., Nakano, A, (*2), Akagi, H. (*2), Akimichi, T.

(*3) (*1 Univ. Tokyo, *2 Natl. Inst. Minamata [¥s., *3 Nail.

Mus. Ethnol.) (1995) '
High hair and urinary mercury levels of fish eaters in the
nonpiliuted environment of Papua New Guinea, Arcl. Enviren.
Health, 50, 367-373,

Akimoto, H. (*1), Mukai, H., Nishikawa, M., Murano, K..

Hatakeyama, Shiro; Lin, C.-M. (*2), Bubr, M. (*3}, Hsu, K. J.

(*2), Jaffe, In. A. (*4), Zhang, L, (*4), et al. (*1 Univ. Tokyo, *2

Matl. Taiwan Univ., *3 Univ. Colorado, *4 Univ, Alaska) (19946)
Long-range transport of ozone in the Easl Asian Pacific
rimregion, f. Geaphys. Res, 101(DL), 19992010,

Ando, M., Tamuera, K., Yamamoto, 5., Matsumoto, M., Li, Y.

F. (*1), Can, 5. R. (*1), Ji, R. D. {*1}, Liang, C. K. (*1) (*1 Insi.

Environ, Health & Eng. Chin.) (1995}

Indoar and outdoor air pollution in Tokyo and Beijing
supercilies, Atmos, Faviron., 3NS), 695702,

Aoki, H. (*1), Uchiyama, H., Umetsu, H. (*Z), Tabuchi, T, (*2}

(*1 Tsukuba Univ., ¥*2 Aomoeri Univ.) (1995)

Isolation of 2-methylisocitrate dehydratase, a new enzyne
serving in the methylcitric acid cycle for propionate
metabolism, from Yallowia lipolvlics, Bioscd, Biotech,
Biochem,, 590100, 1825-1828,

Aoki, Yoji (1995)

Revisiting deseribed landscapes in Japan, Lardscape Res.
Extra, 16(16), 10-12.

Aona, M., Saji, H., Sakamoto, A. (*1), Tanaka, K. (*1), Kendo,

M., Tanaka, K. (*1 Kyoto Pref. Univ.} (1995)

Paragual telerance of transgenic Aicotiana tabacum with
enhanced activitics of glutathione reductase and superoxide
dismutase, Plaas Cell Plysiol., 3608), 1687-1691,

Brouard. B, (*1), Lafarge, I). (*1), Allard, J. F. (*1),Tamura,

M. (*1 Lab. Acoust. Univ. Mainc) (1996}

Measurement and prediction of the reflection coefficient of
porous layers at abigue incidence and for inhomogeneous
waves, S Acoust. Soe, Am., 9901, 100-107.

Dudsoen, S. L. (*1), Hanazato, T. (*1 Wisconsin Univ.) (1995)
Commentary on effects of anthropegenic and natural organic
chemicals on development, swimming behavior, and
reproduction of Dapliia, o key member of aquatic coosystems.,
Enviran, Healih Perspect., 103{Suppl 4}, 7-11.

Fujii, T., Tokiwa, H. (*1}, Ichikawa, H. (*2) (*I Rikkyo Univ,,

*2 Hoshi Coll. Pharm.) (1995]

Li* affinity of CzHs and CaHs radicals. Ab initio
characterization of Li* -radical complexes, . Maolecwlor Stroc,,
239, 209-217.

Fujimaki, H., Nehara, 0., {*1), Katayama, N. (*1), Abe, T. (*2),

Nuohara, K. (%1 Jikei Univ,, *2 Akita Univ.) (1995)
Ganglioside GM3 inhibits interlenkin-3-dependent bone
marcow-derived mast cell proliferation, far Arch, Allergy
frevmmimeeed,, WO, 527-532.

Fujimaki, H., Saneyoshi, K. (*1), Nohava, 0. (%1}, Shiraishi,

F., Tmai, T. (*1) (*1 Jikei Univ.) (19935)

Intranasal instillation of diesel exhavst particolates and antigen
in mice modulated cylokine productions in cervical lymph node
cells, fnr Arch, Allergy fmmuned., 108, 268-273.

Goma, R, H. (*1), Aizaki, M., Fukushima, T., Otsuki, A. (¥1)

{*1 Tokyo Univ. Fish.) (1996)

Significance of zooplankion grazing activity as a source of
dissolved organic nitrogen, urea and dissolved tree amino acids

List of Publications in English

ina eutrophic shallow lake: cxperiments using outdoor
continuous flow pond systems. Jpee J. Limnel, 57, 1-13.

Gong, Y. B. (*1), Nakajima, N., Ishizuka, K. (*1}, Kondo, N.

(*1 Univ. Tsukuba) (1994)

The role in ozone phytotoxicity of the evolution of ethylene
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Aerodome

The aerodome is a facilily both for remote monitoring of pollutant
particles in the atmosphere {via a large-scale laser radar) and for
study of the [ormation of secondary particulates from gaseous
primary pollutants, The laser radar can rapidly and sensitively
scan, with computer conirolled pointing, both tropospheric and
stratospheric aerosols at any angle above the hotizan, The 4 m?
acrosol chamber can be evacuated to 10 Torr,

Aern Free Space

The aero free space laboratory serves as the site Tor inslrument
cilibralions for both lab and field experiments. 1t s also available
for atmospheric research which can not be done in any of the other
atmospheric rescarch facilities.

The czone laser radar is equipped with three lasers of different
wavelengths and 56 and 200 cm caliber telescopes. Accurate ozone
profiles up to an altitude of 45 km are being measured with this
instrument.

Aquatron

This hydrobiological laboratory includes several related special
lacililies. The fresh water microcosm is parlicularly suilable for
studies of the mechanisms of phytoplankton bloom formation and
dynamics. The toxicity lesting 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.

Atmospheric Diffusion Wind Tunnel

This wind tunnel is exceptional in that wind velocities (down to
0.2 m 'Y, air temperatures and floor temperatures can be
independently controlled 1o create stratified flow fields.
Temperature and wind velocity scnsors are moved through the
tunnel on a computer controlled traverse system gathering three
dimensional data. These features, together with the vse of models
of buildings or mountains in the tunnel facilitate the accurate
simulation of air flows and pollutant lransport under a variety of
atmospheric conditions,

Atmospheric Moenitoring Laboratory

Automatic instruments to monitor the concentrations of seven
atmospheric constituents (NG, 50z, Ty, CO;, non-methane
hydrocarbons, suspended particulate matter and gascous Hg) are
operated in this facility, Wind speed, precipitation, atmospheric
pressure, solar and UV radiation, carth surface (soil and air)
temperalure and other atmospheric characteristics are also
measured and the results made available to NIES rescarchers, The
stability and accuracy of the sulomated measurements and factors
which interfere with them are studicd,

Environmental Biotechnology Laboeratory

The Eavironmental Biotechnology Laboratory develops
applicalions of recombinant-DNA technology for environmental
protection and studies the fate and effects of recombinant organisms
in ecosystems. This laboratory was completed in FY 1993, The
specialized instruments of this lab, including a peptide sequencer
and 3 DNA sequencer, are used actively,

Experimental Farm
The inslitute’s experimental farm is 4 km west of the main grounds.

The farm’s facilitics include a cultivated field, an experimental
ficld, lysimeters, a greenhouse, a tool storage shed, an observation
tower, a remnant natural Torest and offices. This farm serves o
{est resules obtained in the indoor controlled-covironment biological
laboratories of the institute, to evalvate the environmental
maintenance functions of plant and soil ecosystems and 1o supply
plant material, particularly for use in bioassays or bioremediation,
lo researchiers af the institate,

Homotron

This laboralory includes a varety of Bacililies 1o evaluate pollution
effects on community héalth. The Moise Effects Laboratory has
one anechoic room and three sound proof rooms to test the psyeho-
physinlogical effects of noise on health. The Community Health
Laboratory conducts epidemiological studies on humans and
experimental studics on animals to evaluate the effecls of
environmental pollutants,

Hydrological Laboratory

The facilities of this unit facilitate study of groundwaler ransporn
and coastal water quality., A large ocean microcosm is uniguely
equipped to permit culture of marine algae and studies of C02
dynamics and elemental cycles.

Lake Kasumigaura Water Research Station

This field station, located on the shore of Lake Kasumigaura, is
utilized as a common facility by many NIES researchers. The
station's location allows i sie studies of pollution, water quality
recovery, lake ccosystem dynamics and material cycles in this
heavily eutrophied and polluted lake.

Main Research Building 1

Main Research Building | houses analytical instrumentation and
support facilities such as clean rooms, These insiruments permit
accurate, highly sensilive and selective detection of harmiful
substances in environmental samples, Stable isolope analysis
facilitates research on global warming and the origins of pollutants,
Among this building’s instruments, listed below, are some which
are used for research and development of new amalytical methods,

Table of Analytical Instrumentation

Standard Instruments
{Free Access to Institute Researchers)

Gas Chromatograph/Mass Spectromeler

Gas Chromatograph with Atomic Emission Detector
Seanning Electron Microscope

Transmission Electron Microscope
Ultraviole-Visible Microscope Speclrophotormeater
Inductively Coupled Plasma Emission Spectrometer
Atomic Absorption Spectrometer

¥-ray Fluorescence Spectrometer

X-ray Pholoelectron Spectrometer

Stable Isotope Mass Spectrometer (for Gas Samples)
Fourier Transform Infrared Specteometer

Muclear Magnelic Resonance Spectromeler

Flow Cytometer

High Speed Amino Acid Analyzer
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Special Instruments (Restricted Access)

Gas Chromatograph/Mass Spectrometer

High Performance Liguid Chromatograph/Mass
Spectrometer

Inductively Coupled Plasma Mass Spectrometer

Secondary lon Mass Spectrometer

High Resolution Mass Spectrometer

High Precision Stable Isotope Mass Spectrometer
(tor Gas Samples)

Thermal (Surface) lonization Mass Spectrometer
(for Stable [sotopes)

Atmospheric Pressure lonization Mass Spectrometer

Laser Raman Spectrometer

M-ray DilTractomeler

Main Research Building LI

1} Evaluation Laboratory of Man-Environmental Syslems
(ELMES) and Svstems Analyvsis and Planning in Intelligen
Environmental Information Svstem (SAPIENS)

ELMES ingludes o medium size conference room which serves as
# group laboratory, a multi-group laboratory for saming simulations
and minicomputer control devices for experiments, all to facilitate
the experimental evaluation of haman attitudes 1oward the
envirgnment, the environmental planning process and the cffoct
of environmental information on these, SAPIENS is comprised
of an environmental database, an image processing and display
syatem and a minicompuler for presenting environmental
information in RLMES, SAPIENS is also used o develop and
study local environmental information systems,

2} Preservation Laboratlory

This facility includes -20°C, 4°C and 25°C temperature-controlled
rogms, & room for -100°C and -B0°C freezers and a record room,
Environmenlal specimens are stored here for leng periods.
Research on specimen preservation is also conducted.

3) Bay Densily Flow Experiment

Density flows in a bay are investigated in this apparatus consisting
of a water channel which simulales a bay and the ovean to which it
is #ltached. A wind tunnel sits above the channel.

Main Research Building 111

The third of NIES s main research buildings was completed during
FY 1995 and includes advanced spectrometers, a hazardous
chemicals areq, satellite remote sensing equipment, an eco-office
and so on.

1)y Fowrier-Transform Muass Spectrometer (FT-MS)

FT-MS has very high mass resoletion of more than 10° at m/z=131
with a superconducting magnet rated at 3 Tesla. lons are supplied
to this instroment by electron impacl jonization (E1) and chemical
ionization {CT) and also from an external ionization chamber with
an ion geeeleration lens system, Cluster ions with high mass
numbers, isotopesdisobars and reaction of radicals and ions can be
measured with very high mass resolulion.
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23 Tandem Mass Spectrometer (Tandem-hMS)

Two double-focus type mass spectrometers, each with a resalution
of 63,008, are connected serially (in tndem). The ions selecled
by the first mass spectrometer are modified by electron impacts
and olher reactions in the interface ares and the resulting jons arc
analyzed by the second mass speetrometer. The chemical
structures of complex molecules can be analyzed wilh this
technigue,

3y Aceelerator Mass Spectrometer {AMS)

An electrostatic tandem acceleralor of 5,000,000 ¥ (max. ) terminal
voltage is interfaced with two jon sources and an analytical mass
spectromeler system, The AMS is installed and isolatesd in a
radicactivity controlled area. Isobaric atomic jons, which have
the same mass numbet but different atomic numbers, can be
dislinguished by the eleciric charges of their nuelei. The AMS is
a very sensitive and selective method for atomic ion detection and
it is used for measurements of long-lived radivisotopes such as
¢ and *CL. These radioisolopes are uscd as tracers and time-
makers (dating agents) in environmental rescarch.

4) Hazardous Chemicals Area

Highly toxic substances, such as diexins (chlorinated
dibenzadioxins), polychlorinated biphenyls (PCBs) and poly-
chlorinated dibenzofurans, are used in this ares. The air pressure
inside of this area is maintained below atmospheric pressure, which
prevents toxic fumes from leaking out. Exhaust air is freated by
high performance filters (HEPA) and charcoal fillers and discharge
waler is also treated with 2 charcoal Glter system. These filters
and olher wastes are destroyedl by sppropriate incineration facilities
installed within Ihis arca, such as an electric oven and a plasma
incineralor, The Hazardous Chemicals Area includes a gas
chromatograph/mass spectrometer (GCMS) and a microcosm, a5
well as facilities for microorganism related research, animal
exposure experiments and measurements of the physical ang
chemical propertics of substances.

5) Data Handling Facility for the Improved Limb Atmospheric
Spectromeler (ILAS) and the Retrareflectar in Space (RIS)

ILAS and R15 are salellite-borne sensors for measuring
atmospheric constituents, such as ozone, which have been
developed by the Environment Agency of Japan s components
of the Advanced Earth Observing Satellite (ADEOS). Tn August
1990, ADEOS will be Jaunched by an H-T1 rocket from the
Tanegashima Space Center of Japan. Data oblained by ILAS/RIS
will e processed, archived and distributed by NIES, The data
handling facility includes a parallel processing computer system,
d high speed network system and software, oplimized for
processing the data from these satellile sensors,

6} Millimeter-wave Specirometer System for Observation of
Atmospheric Ozone

The millimeter-wave spectrometer is widely and extensively used
in the astronomical measurements of gaseous molccules in space.
The azome molecules in the stratosphere and mesosphere radiate
millimeter-range radio waves, This spectrometer systent was
completed in Ociober of FY 1995, and since then has continuous]y
mcrnitored the vertical distribution af ozone (35-75 km altitudce),
excepl on rainy or heavily overcast days.




Research Facilities and Equipment

Ty Boo-Office

An office area [or evaluating energy-saving/solar-cnergy-utilizing
equipment such as wall insulation, solar cells and a solar hot water
supply system. Several types of solar cells, such as single crystal,
multi-crystal and amorphous types, are being compared under
idenlical conditions, The generated hot water is uscd as the source
for a heat pump type air conditioner as well as tor hot water faucets,

#) Reception and Processing Facility for NOAA Salellite Data

The Advanced Very High Resolution Radiometer (AVHRE) orbits
the earth on a National Oceanic and Atmospheric Administration
{of the United States) satellite. This instrument monitors 5
electromagnetic radistion wavelength bands from the visible o
the infrared region with high temporal resolution and a relatively
medium spatial resolution (o 1 1 km), NIESs AVHRR facilitics
consisl of 2 receiving station, one at NIES, Tsukuba and the other
on Kuroshima Island, Okinawa, and o data processing cenler al
MIES.

9 Information Processing Center for GRID-Tsukuba

GRID-Tsukuba is a part of the Center for Global Environmental
Research (CGER). A GRID information processing system was
introduced at NIES in 1994, This system, which consists of a
remaote-sensing image processing system and a4 geographic
information system, is operated by NIES rescarchers to process
GRID data and 1o produce original data sets. The workstations of
this system are connected 1 4 SUpErCOMpRler, SUper-miniompiler
and personal computers through a LAN, Several soffware
packages, including ERDAS IMAGINE, ARC/INFO and GRASS,
are installed on These workslations. Image processing is done with
IDRISI on an [BM/PC.

Microbial Culture Collection

This facilily collects, characterizes, cultures and distributes strains
of microorganisms. Many of the strains in the collection are
important for the study of red tides and other phytoplankton blooms
{including texic algae), Moremediation, pollution bicassays and
carbon cycling,

Oku-Nikko Field Monitoring Station

This field station in Oke-MNikko, Tochigl Prefecture consists of an
observatory and a contrel building, These facilities are used to
both monitor backpround forest pollution levels and study the
effects of pollution on the forest.

Peduotron

This soil laboratory includes large lysimeters, special growth
chambers for studies of pesticide and heavy metal effects and soil
temperaturc-controlled chambers. Growth effects of pollutants
and reclamation of contaminated soil are studied,

Photochemical Reaction Chamber

This 6 m? stainless steel chamber permits studies of atmospheric
phatochemistry at pressures as low as 107 Torr, This Gacilily is
essenlial Lo our research on the photochemistry of urban smog,
stratospheric ozone deplelion and other important atmospheric
phenomena.

Facilities

Phytotron

This botanical laboratory complex consists of two major facilities
to evaluate the effects of varions detailed environmental scenarios
on plants and soils. Both facilities include experimental chambers
in which light. temperature and humidity can be precisely
comrolled, Facility [ also facilitates exposure of the experimental
plants and soils to pollutant gases under these comrolled conditions,
Facility 1I's twa simulators permit the creation of micro
environments which are stratificd from the soil up through the
averlying atmosphere.

Radivisotope Lahoratory

Here radioisotopes facilitate studics of the transport, accumulation,
chemical conversion and toxicity of enviroamental pollutants in
plants, animals, soil, water and the almosphere, The use of 36 #
and ¥ emitting isolopes is permitted but the use of & cmitters is
forbidden.

Zoutrun

This animal laboratory s Tacilities are subdivided into two sections,
Facility T hreeds conventional and specific pathogen free laboratory
animals and has complex gas exposure chambers. Envieonmental
conditions are controlled in bolh fagilities, Facility 1T also has a
conventional labaratory animal breeding unil and is wseful for
studies of the effects of heavy metals and residual chemical
exposure. The Nuclear Magnetic Resonance Imager (NMR) for
living organisms images living bodies and active melabolic
functions of humans and snimals,




Personnel Present Number of Personnel

Present Number of Personnel

Director General |
Deputy Director General 1
Research Coordinatars 5]
General Affairs Division 39
Global Environment Division 24
Regional Environment Division 43
Sacial and Environmental Systems Division 15
Environmental Chemistry Division 18
Environmental Health Sciences Division 19
Atmospheric Environment Division 19
Water and Sail Environment Division 15
Environmental Biology Division 16
Environmental Information Center 15
Center for Global Environmental Research 9
Environmental Training Institute 18
Tatal 260
Field of Expertise
Basic Sciences a3
Engineering 44
Agricultural Sciences 20
Medical Science 16
Pharmacology 7
Fisheries Science 3
Economics 2
Tolal 173
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%

Division
Section/ Team Position Staff Member Exrension E-mail {{fnies.zo.jp)
Director Director General SUZUKI, Tsuguyoshi 2300
Deputy Dircctor General ISHIL, Yoshinori 230 ishiiy
Research Coordinators  Senior Research Coordinator ORKUMURA, Tomokazu 2302
Research Coordinator ADYAMA, Ginzo 2303 ACYaTiAL
Research Coordinator YAMAZAKI, Kunihiko 2304 kyamazak
Rescarch Coordinator SAKAMAEKI, Fumio 2304
Research Coordinator SHIMIZU, Hideyuki 2306 hshitnizu
Research Coerdinator SUGIYAMA, Ken-ichiro 2307 kensugi
International Coordination Researcher UEHIROD, Takashi 2300 uchira
International Rescarch Coordinator YAMAMURA, Mitsuru 2308 mitsury
General Affairs Division
Director OKADA, Hideo 2311
General Affairs Section
Chief KIDOKORO, Kazuo 2312
Accounting Section
Chief ASANO, Naboru 2319
Facility Section
Chicf MORITA, Fujitaka 2325
Global Environment Division
Direclor NISHIOKA, Shuzo 2331 nishiok
Independent Senior Researcher MURANO, Kentaro 2537 murano
Global Warming Mechanism Rescarch Team
Leader MOJIRL, Yukihiro 2409 noyjirt
TAKENAKA, Akio 2474 takenaka
MUKAL Hitoshi 2536 Inmukaih
MACHIDA, Toshinabu 2525 tmachida
Global Warming Response Research Team
Leader MORITA, Tsuneyuki 2541 [-moTiia
KAINUMA, Mikiko 2422 mikiko
KAl Keiko 2524 masuda
Ozone Layer Research Team
Leuder MNAKANE, Hideaki 2491 nakane
AKIYOSHI, Hideharo 2393 hakiyosi

Acid Deposition Research Team
Leader SATAKE, Kenichi 2447 ksmake
HATAKEYAMA, Shiro 2502 hatashir
Marine Environment Research Team

Leader HARASHIMA, Akira 25308 harashim
KUNUGL, Masayuki 2434 kunugi
HARADA, Shigeki 2509 sharada
Matural Vegetation Conscrvation Rescarch Team
Leader ORKUDA, Toshinori 2474 akuda
TANG, Yanhong 2483 tangyh
ADACHI, Naoki 2481 nadachi
Wildlife Conservation Research Team
Leader TEUBAKI, Yoshitaka 2482 tsubaki
TAKAMURA, Kenji 2470 takaken
MAGATA, Hisashi 2493 hnagata
Satellite Remote Sensing Research Team
Leader SASAND, Yasuhiro 2444 sEsAn0
SUZUKI, Makoto 2480 m-suzuki
YOROTA, Tatsuya 2550 yoko
Regional Environment Division
Director MORITA, Masatoshi 2332 MmoTiti
Deputy Director KABUTO, Michinori 2333 kabuto
Independent Senior Researchar KASUGA, Seiichi 2425
Independent Senior Researchar MATSUMOTO, Yukio 2320 y-malsit
Independent Senior Researcher NAKATIMA, Koki 2489
Independent Senior Researcher TAKESHITA, Shuniji 2473
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Traflic Pollution Control Rescarch Team
Leader

Urban Air Quality Research Team
Leader

Coastal Environment Research Team
Leader

Lake Conservation Research Team
Leader

Hazardous Waste Rescarch Team
Leader

Water Quality Renovation Technology Rescarch Team
Leader

Air Pollutants Flealth Effects Bescarch Team
Leader

Chemical Exposure and Health Effects Research Team
leader

Ecological Hazard Assessment Research Team
Leader

Bintechnology Products Assessment Research Team
Leader

Urban Environment and Health Research Team
Leader

Intermational Health Effects Rescarch Team
Leacer

International Water Environment Kenovation Rescarch Team
Leader

International Ecosystem Management Research Team
Leader

Social and Environmental Systems Division
Trirectar
Deputy Director
Independent Senior Researcher
Envirgnmental Econcimics Section
Leader
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SHIMIZU, Hiroshi
KONDO, Yashinori

WAKAMATSL, Shinji
UEHARA, Kivoshi

KOHATA, Kunio
MNAEAMURA, Yasuo

FUKUSHIMA, Takehiko
MATSUSHIGE, Karuo

SHIRAISHI, Hirnaki
MISHIEKAWA, Masataka

MORIGUCHI, Yuichi
MATSUHASHIE, Keisuke

SAGAIL Masaru
ICHINGSE, Takamichi
TAKAND, Hirohisa

SOMA, Yuko

¥ OMNEMOTO, Jungn
TAKAGL Hiron
INABA, Kazuho
SONE, Hidcko

HATARKEY AMA, Shigehisa
KASAL Fumie
SUGAY A, Yoshio

¥ A, Osami
MAKAJIMA, Nobuvoshi
WasAKI Kazuhiro

KABUTO, Michinari
TAEAHASHI, Shinji
MITTA, Hiroshi
KAGEYAMA, Takayuki
TMAL, Hideki

ANDO, Mitsuru
HIRAMO, Seishiro
YAMAMOTO, Shagi

INAMUCHRL Yuhei
MIZUDQCHI, Motoyuki

TAKAMURA, Noriko
FUKUSHIMA, Michio

GOTOH, Sukchiro
O, Ko
AOKI, Yoji

GOTO, Norivuki
ADYAGL Midori
HIBIKI, Akira
EAWASHIMA, Yasuko

2453
2441

2554
2409

2438
2492

2527

2455
2495

254)
2511

2443
2397
2466

2463
2553
2463
2399
2464

2503
2424
2458

2542
2490
2407

2427
2467
2497
2423
2404

2395
2512
2548

240101
2494

2471

2334
2416
23849

34m
2342
25110
2430

hiro
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wakamatu
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Vasug
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ichinose
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hala-tox
kasail
:;ugﬁya

Yapinsi
naka-320
kiwasaki

kabiito
stakahashi
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kage
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STV RIMATIO

inamor

noriko-i

sgotah
koimoon
yojiaoki

aovagl
hilsiki
vkawas
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Kesources Managemenl Section
Leader

Envirenmental Planning Section
Leader

Tnformation Processing and Analysis Seclion
Leader

Environmental Chemistry Division
Diirector
Deputy Directar
Independent Scnior Rescarcher
Analytical [nstrumentation and Methodology Section
Leader

Analytical Quality Assuranee Section
Leader

Environmenta] Chemodynamics Section
Leader

Chemical Toxicology Section
Leader

Environmental Health Sciences Division
Dhirector
Deputy Dircctor
Physiology and Biochemistry Section
Leader

Experimental Pathology and Toxicology Sectivon
Leader

Biological and Health Indicators Section
Leader

Environmental Epidemivlogy Section
Leader

OTOMA, Suehiro
MORI, ¥asuhumi
TERAZONO, Atsushi

HARASAWA, Hideo
TAKAHASHI. Kivoshi

TAMURA, hMasayuki
SHIMIZLL, Akira
SUGA, Shinsuke
YAMAGATA, Yoshiki

NAKASUG Osami
FUIII, Toshihiro
KAWAL Takayoshi

FLUITI, Toshihiro
TAMNABE, Kivoshi
YOKOUCHI Yoko
FKUME, Hiroshi

YASUHARA. Akio
ITO, Hiroyasu
YOSHINAGA, Jun
YAMAMOTO, Takashi

SHIBATA, Yasuyuki
SEY AMA, Haruhiko
TANAKA, Atsushi
HORIGUCHI, Toshihiro
YONEDA, Minoru

KAY A, Kunimitsu
SHIRAISHI, Fujio
SAMO, Tomoharu

TOMHY A A, Chiharu
KOBAYASHI, Takahiro

FUINMAKI, Hidekazu
SUZUEL Akira K.
MOCHITATE, Katsumi
MOHARA, Keiko
FURLY AMA, Akiko

ADEL Yasunalbu
MATSUMOTO, Michi
[SHINC, Masami
SATOH, Masahiko

MITSUMORI, Fumivuki
KUNIMOTO, Manabu
UMEZU, Tovoshi
YAMANE, Kazusuke

OMO, Masaji
TAMURA. Kenji
HONDA, Yasushi
KURORKAWA, Yoshika

2420
2539
2306

2507
2343

2479
2452
2456
2545

2335
2516
4249

2516
2478
544
2436

2544
2398
2551
2547

2451
2462
2470
2522
2552

24238
2454
2449

2336
2439

2518
2461
2538
2500
2521

2390}
2528
23946
2448

2532
2433
2514
2546

2441
2480
2523
2437

Personnel

otoma
mori-y
lerazonn

harasawa
ktakaha

m-lamura
simiaki
SUQAR
yamagala

nakasugi
t-fujii
kawai

t-fujii
lanabe
vokouchi
hkume

vasuhara
h-ita

tvama

yshibata
sgyamah
tanako
thorigu
myoneda

kayakuni
fujins
SHMLMG ML

ctohyama
takakobha

fujimaki
suzukiak
mochitat
keikon

kawagoe

yhaoki
michi
ishidou
masahiko

mitumori
kunimaoto
L

kyamane

DRCHTASE]
ktamura
yxh0i1
kurokawa
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Atmospheric Environment Division
Director
Depuly Director
Atmospheric Physics Scction
Leader

Chemical Reaction Scction
Leader

Upper-Atmospheric Environment Section
Leader

Atmospheric Measurement Section
Leader

Water and Soil Environment Division

Dircctor
Water Quality Science Section
Leader
Water Environment Engineering Scction
Leader
Soil Scicnec Section
Leader

Gentechnical Engineering Section
Leader
Environmental Biology Division
Dicector
Deputy Directar
Environmental Plant Science Seclion
Leader

Environmental Microbiology Scction
Leadear

Personnel List {1996. 7. 1)

WASHIDA, Nobuaki
INOUE, Gen

LING, Isushi
MITSUMOTC, Shigeki
TAKAYABL, Yukari
HANAZAKI, Hideshi
NUMAGUTI, Atsushi
SUGATA, Seiji

WASHIDA, Mobuaki
SAKAMAKI, Fumio
IMAMURA, Takashi
INOMATA, Satoshi
OKUNUKI, Yukio
FURUBAYASHI, Masashi

SUGIMOTO, Nobuo
MATSUL Ichiro
KOGA, Nabuhiko

FUKUYAMA, Tsutormu
UTIY AMA, Masahiro
TOHNMA, Yasunori
TAKAHASHI, Yoshivuki

WATANARE, Masataka

UCHIY AMA, Hiroo
TOMIOKA, Naorika

MURAKAMI, Shogo
UTSUNOMIY A, Yojiro
IMAIL Akio

INOUE, Takanobu
NISHIMURA, Osamu
AMANO, Kunihiko

TAKAMATSU, Takejiro
MUKAI Satoshi
HATTORI, Hiroyuki
DO, Tasko

KANAD, Masami

TOMNO, Ikuo

IWAKUMA, Toshio
FURUKAWA, Akio

OMASA, Kenji
MNATORIL, Toshiki
SHIMIZU, Hideyuki
TOBE, Kazuo

WATANABE, Makoto M.
HIROKI, Mikiya
SATAKE, Kiyoshi

2337
2402

2414
2531
2472
2505
2498
2457

2337
2442
2406
2403
2419
24149

2459
2526
2477

2515
2411
2485
2468

2338

2412
2487

2388
2413
2405
24N
2530
2394

2ab
2535
2504
2488
2440

2484

2339
2519

2418
2494
2451
2480

2555
2513
2446
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Ecosystem Study Scotion
Leader

Molecular Biology Section
Leader

Environmental Information Center

Diireclor

Information Management Scction
Chief

Data Base Section
Chief

Library and Research Information Section
Chief

Center for Global Environmental Research

Director

Research Program Manager
Research Program Manager
Research Program Manager
Rescarch Program Manager

Environmental Training Institute

Dhirecior
Training Program Coordinalor

General Affairs Seclion
Chief

Education Affairs Section
Chief
Senior Professor
Professor
Professor
Professor

IWAKUMA, Toshio
MIYASHITA, Mamoru
NOHARA, Seiichi
UENG, Ryuhei

TADA, Mitsury

I'WAKUMA, Toshio
SAJ1, Hikaru
KUBQ, Akihiro
AONO, Mitsuko

SATO, Katsuya

ABE, Shigenobu
EANDA, Shuji
FURUKAWA, Mitsunobu

YASUOKA, Yoshifumi
MIYAZAKI Tadakuni
KANZAWA, Hiroshi
OTSUBO, Kuninori
FUJINUMA, Yasumi
ICHINOSE, Toshiaki
GRID

GOTO, Yahiko
FLUIITA, Hachiteru

TAKABATAKE, Rikkou

SEKIMURA, Takemitsu
MAKING, Kazuo
KIRITA, Kuwako
NAKAMURA, Yuji
WATAMNABE, Seiji

2339
2534
2501
2408
2475

2339
2445
2435
2391

2340
2341
2342
2343
2345
2533
2431
2417

2517
2349

Personnel

iwakuma

snahara
UEnoT
mitxda

iwakuma
hsagi

kub
HaOn0

satokatu
sabe
skanda
mfury

yyasuoka
tsmiva
kanzawa
kuninoti
fujinuma
toshiaki
grid
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