Special Topic:

Establish of
a New Research C

Establishment of Fron Resea
Global Change (FRCGC)

Mid-Term Plan for Each Researc

Program Activity
Frontier News

* Assignment of Dr. \
+ Awards
+ Workshop Reports

s the N




Special Topic: Establishment of a New Research Center

2

Establishment of Frontier Research Center
for Global Change (FRCGC)

In July 2004, following the restructuring of the Japan Agency for Marine Earth Science and Technology,
the "Frontier Research System for Global Change" became the "Frontier Research Center for Global
Change." In this edition, we would like to explain our research plans as a new research center.

Taroh Matsuno
Director-General, Frontier Research Center for Global Change

As one of the Independent Administrative Institutions established under Japanese government reform, Japan Agency for
Marine-Earth Science and Technology, the former Japan Marine Science and Technology Center is expected to have publicness,
transparency, and independence for its activities. Therefore, the new JAMSTEC is requested to serve the citizens and society by
conducting basic research development on marine and earth science and technology, and by facilitating the information disclosure
and utilization of its research outputs.

Under this reform, the new JAMTEC has re-structured its organization having research development as its core activity. As a
result, four research centers namely, 1) Institute of Observational Research for Global Change (IORGC), 2) Frontier Research
Center for Global Change (FRCGC), 3) Institute for Research on Earth Evolution (IFREE), and 4) Extremobiosphere Research Center
were established. In addition, to facilitate technology development, three centers 1) Marine Technology Center (MARITEC), 2)
Center for Deep Death Exploration (CDEX), and 3) Earth Simulator Center (ESC) were established.

Among four research centers listed above, the FRCGC aims at prediction of global environmental change by both natural and
anthropogenic causes such as climate variation and global warming. From now on, the FRCGC will carry out our research activities
based on the new mid-term five years plan and have periodical assessment of overall activities both on research themes and
management system. Having a clear vision to realize our goal, we will carry over our mission of the Frontier Research System for

Global Change to the Frontier Research Center for Global
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Plan for the Frontier Research Center
for Global Change

— Cross-Cutting Model Development Programs —

The goal of the Frontier Research Center for Global Change
is to predict global change by making relevant models. Global
change includes both natural and anthropogenic changes. Since
modeling differs according to its utilization and purpose, four
models fitted to various purposes are being developed, and

they are outlined below.

High-Resolution Coupled Ocean-Atmosphere-Land
Model for predicting global warming and associated
climate change
In collaboration with the Center for Climate System

Research at the University of Tokyo (CCSR), and the

National Institute for Environmental Studies (NIES), we have

been developing a high-resolution coupled ocean-

atmosphere-land model since FY1999. Since 2002, we have
accelerated the development of this model with the aim of
contributing to the IPCC Fourth Assessment Report. We
have decided on a resolution of 120 km for the atmosphere
and 20 km for the ocean (the highest-resolution for any
coupled model in the world). Using the model that had been
developed by the end of 2003, we started experiments to
reproduce the climate in the 20th Century, and global

warming experiments based on the IPCC scenarios.

Integrated Global Environment (Earth System) Model

for simulating global environmental change

We are developing an integrated global environmental
model that combines individual subsystems/models that
have been constructed in different research programs and
at collaborating Japanese institutions. In FY2002, we started
developing this model as the secondary objective of the
"Kyosei Project/Japan Model mission", and have just
completed developing and coupling terrestrial and oceanic
carbon cycle models. In addition, a model that deals with
the interaction of atmosphere and climate change has been
completed; this model incorporates chemical reactions
within a climate model. At present, we are proceeding with
the development of models that incorporate feedback from
the carbon cycle and climate change, and we are planning

to complete global warming experiments by early 2005 as

S T

our top priority with respect to contributing to the IPCC

Fourth Assessment Report.

Middle/High-Resolution Coupled Atmosphere-Ocean-
Land Model to elucidate and predict the mechanism of
climate variation

As the first model, described above, was designed
primarily for global warming experiments in FY2004, it is
not always suitable, for studying general, natural climate
variation. In collaboration with groups of institutions, we
plan to develop models, which appears to be the best
available at present, and to use them for various research
projects into climate change. In FY2003, we set a research
target and are now at the specific planning stage. In

FY2004, we will start developing the model.

4] Super-High-Resolution/Next-Generation Atmosphere
Model and Ocean Model that can only run on the Earth
Simulator

We have been developing a new system of super-high-
resolution models since 1999 to create a cutting-edge
atmosphere-ocean model to be run only on the "Earth
Simulator". Prototypes of these atmosphere and ocean
models will be developed in FY2004.

The atmosphere model uses a new grid, structured
by icosahedrons, and is based on a non-hydrostatic
equation. In FY2004, a "global cloud resolving model*, which
incorporates water vapor and cloud microphysical
process/radiative processes, will be completed. The
completion of this model is expected to have a big influence
on atmosphere modeling.

The ocean model uses a cubic grid. By using new
generalized coordinates (without local rectangularity), with
a quasi-uniform grid over the globe instead of the locally
orthogonal coordinate system, a numeric calculation
scheme with high computing efficiency has been under
development since FY2002. In FY2003, a shallow water
model was completed, and now a three-dimensional
‘ocean model" is being developed. In FY2004, the model
will be completed. This model is expected to be a next-
generation model, able to integrate the global circulation for
1,000 years within about one month, using an eddy-
resolving model with a 10-km mesh, which will be ideal for

ocean modeling research.

* The Kyosei Project is the short name for the MEXT Project, for the Sustainable Coexistence of Humans, Nature, and the Earth.
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Mid-Term Plan for Each Research Program

The Frontier Research Center for Global Change has taken charge of "global change prediction research’,
one of the main goals of the Independent Administrative Institution, of the Japan Agency for Marine-
Earth Science and Technology. Its aim is to "undertake set missions by means of fundamental research
and development on the ocean in response to requests from institutions and society". Here, we outline
the mid-term plan for each research program in the following sections.

Research on Climate Variation

We plan to gather findings on climate variation and related phenomena occurring in the ocean and atmosphere in the areas of the Pacific, Indian,

and Arctic Oceans, as well as Asia, and to develop models, and conduct numerical experiments. Specifically, we will examine and conduct research

into the following:

a. Oceanic/atmospheric phenomena, such as seasonal variation on scales of several years and from one to several decades, will be analyzed in
relation to past climate data.

b. The predictability of major climate variation phenomena and the effects of climate variation in different parts of the world; in addition,
numerical experiments will be conducted on multiple coupled ocean-atmosphere climate models using the "Earth Simulator".

c. As part of our international collaboration initiative, we plan to study the features and predictions of climate variation in the Asian/Pacific region,
and to conduct fundamental research into simplifying the use of observation data and model output, both of which have increased rapidly in

recent years.

Research on the Hydrological Cycle

Using observation data, we aim to elucidate various physical processes related to hydrological cycle variation, and to develop a process model.

Based on this work, hydrological cycle models on river/region and global scales will be developed. Specifically, we aim to:

a. Undertake research into changes in the hydrological cycle on a global scale and in related physical processes, such as land area hydrological
processes, wide-area cloud/radiative processes, and atmospheric boundary layer processes, using observations of the effects of evaporation,
precipitation, snow cover, snow melt, and effluent from rivers on ocean/land surface/vegetation over the past few decades. In addition, using
models, we will study the hydrological cycle on a spatial scale to examine regional and global changes, as well as on a temporal scale, to
examine seasonal changes and year-to year variation.

b. Develop a convective cloud model with a spatial scale ranging from ten to several tens of kilometers that incorporates the formation of cloud
particles, raindrops, and snowflakes, and their radiative effects, in order to study the hydrological cycle in an atmospheric mode.

c. Accumulate findings about the elementary processes of the hydrological cycle specific to regions with characteristic climates, such as tundra

and semiarid regions. Based on our findings, a hydrological cycle model on land will be developed.

Research on Atmospheric Composition

In order to understand the effects of increased greenhouse gas emissions and air pollutants emitted in the Asian region on climate and the

environment, while considering mass transfer between the ocean and atmosphere, we plan to study the interaction between atmospheric

composition and climate variation, as well as air pollution on a global scale, mainly in the Northern Hemisphere, and we aim to estimate
greenhouse gas emission/absorption. Specifically, we will:

a. Study the interaction between atmospheric composition and climate variation, due to aerosols and ozone, by incorporating an aerosol formation
process into a chemical transport model. To evaluate the importance of ozone as a greenhouse gas, radiative forcing from 1900 to 2100 will be
calculated.

b. Undertake research into the intercontinental transport of ozone, carbon monoxide, and aerosols using a global chemical transport model to
provide basic data for studying long-range transboundary air pollution in the Northern Hemisphere.

c. Estimate the distribution of emission/absorption to provide basic data for studying global warming measures, based on the Kyoto Protocol, by
performing the inverse operation of transport processes, and by incorporating observation data for carbon dioxide, etc. into an atmospheric
model.

d. Evaluate seasonal changes in air pollutants, transport/chemical-feature variation, and balance on a regional scale, based on the emission
inventory, incorporating observations of air pollutants in Central and East Asia.

e. Develop a system to predict air pollution, such as ozone, etc. by integrating chemical transport models on city to global scales.
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Research on Ecosystem Change

We aim to develop a model to predict/evaluate how climate/environment variation affects the functions/structure of oceanic/terrestrial ecosystems,

mainly in the Asia-Pacific region; the model will also predict/evaluate how changes in ecosystems affect climate and the environment. Moreover, in

order to develop models, observation data for broad ecosystem areas will be analyzed and parameterized. Specifically,

a. to evaluate the contribution of the oceanic ecosystem to global warming and climate change, we will develop an oceanic ecosystem/carbon
cycle model;

b. to evaluate the contribution of the terrestrial ecosystem to changes in global greenhouse effect gases, etc., we will develop a terrestrial
ecosystem/carbon cycle model; and

c. to evaluate the effects of global climate changes on the distribution and diversification of vegetation, we will develop a global vegetation
variation model based on a population level.

d. In addition, we will accumulate findings on the wide-area distribution of functions and the structure of oceanic/terrestrial ecosystems by

analyzing satellite data and ground-based observations, and incorporate the results into the models as parameters.

Research on Global Warming

In order to understand and predict the mechanism of global warming, we intend to develop a climate model and conduct global warming experiments

and paleoclimate reproduction experiments using the "Earth Simulator". The experiment results will be presented in the IPCC Fourth Assessment

Report. Moreover, we will research environmental change in the arctic, where global warming phenomena are conspicuous. Specifically, we plan to

a. develop a climate model with a resolution of 25-km and 100-km horizontal grids for the ocean and atmosphere, respectively, and conduct
global warming experiments;

b. analyze the results of numerical experiments using an atmosphere model with a resolution of about 20-km on a horizontal grid that can
represent regional changes;

c. conduct numerical experiments to reproduce the paleoclimate of the last glacial period and the postglacial climatic optimum period with a
climate model in order to study the mechanism of paleoclimate and to evaluate the performance of the climate model; and

d. accumulate findings about environmental changes specific to the Arctic, such as the formation of sea ice and carbon cycle owing to ice algae,
and to develop a coupled ocean-atmosphere-sea ice climate model and an ice sea area ecosystem material cycle model in order to improve

global warming prediction, with international collaboration.

Developing a Cross-cutting Model and Integrated Earth System Model

We plan to combine the results of individual research programs and develop an integrated, advanced global environmental system model that

integrates ocean, atmosphere, land, vegetation, snow ice, and other factors.

In order to represent global environmental variation in weather changes, such as heavy rain, in more detail, we will develop atmosphere and

ocean models with dramatically improved resolution using the "Earth Simulator".

We will develop a data assimilation system to analyze oceanic observation data using an ocean model. Specifically,

a. In order to contribute to the IPCC Fourth Assessment Report, based on climate models, we plan to develop a global carbon cycle model that
integrates ocean and land carbon cycle models, and an integrated global environment system model that includes the oceanic/atmospheric
compositions and ecosystem variation. With these models, we will conduct global warming experiments, including those focused on the
feedback effects of climate changes on the carbon cycle.

b. In order to conduct global warming experiments and to predict climate changes, we plan to develop coupled ocean-atmosphere-land climate

models of various resolutions, primarily, a 100-km horizontal grid for both the ocean and atmosphere, to deal with physical processes.

o

. A prototype of an eddy-resolving world ocean cycle model with a horizontal grid of 10 km or less for all the oceans, and a prototype of a global
cloud-resolving atmospheric model with a horizontal grid of 5 km or less, will be developed.
d. Based on ocean data obtained from satellites, buoys, etc. we will develop a four-dimensional data assimilation system to prepare consistent
data through models.
e. In order to verify the performance of models, such as the resolution and reproducibility of the global cloud resolving atmospheric model and
global carbon cycle model, we will study methods of utilizing satellite data on global precipitation, made at three-hour intervals, and the global
distribution of carbon dioxide.
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Program Activity

Climate Variations Research Program
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Report of the conference by Dr. Honda

| attended the Bjerknes Centenary 2004 "Climate Change in High Latitudes" held at Bergen, Norway from 1 to
3, September, 2004. About 300 people, mostly from Europe, attended this conference to present and discuss
their latest high-latitude climate studies focusing on the North Atlantic. The main themes of this conference

were vertical circulation, carbon circulation, and climate changes in the North Atlantic; and reproduction of

palaeoclimate by using high-resolution models, the main research projects of Bjerknes Center for Climate

Tour participants heading for the
glacier as if they were pulled in.
which was conducted mainly in poster session style. The Center was so overcrowded since number of (photograph by Dr. Yoshihiro
Tachibana, IORGC)

Research, the host of this conference. Many participants made presentations on their own research projects,

participants registered for this conference was more than expected. Through this conference, keen discussions
were exchanged. Many FRCGC researchers attended the conference, including Drs. Honda (author) and Takaya from our program. Honda and
Takaya made their presentations on studies on climate changes in mid-latitudes regions such as the North Pacific and the Eurasia respectively,
while most other presentations were about the climate changes in the North Atlantic regions. In the academic tour of a glacier observation, the
participants had detailed explanations about mechanisms of glacier fluctuation, and relationship between the fluctuation and recent global
warming, etc. Looking at the decreasing glacier, | could get a real feeling of global warming effect.

Hydrological Cycle Research Program

Report of meetings by Dr. Kuba

| stayed at Humburg, Germany for 1 week from 11 July to attend the International Cloud Modeling Workshop 2004. The main purpose of this
workshop was to verify models by using data from large-scale observations. At Working Group Meetings, as well as at Plenary Sessions, | was
able to have a cooperation from the observation team. After the workshop, | moved to Bologna, Italy to attend the International Conference on
Clouds and Precipitation (ICCP2004). The conference was very fulfilling because subjects discussed during the term (1 week) were all related to
Cloud Physics. | have worked on determining initial cloud drop size distribution of microphysical model with bin method using the parcel model
with particle method in Lagrangian framework form cloud condensation nuclei. However, it is difficult to introduce a parcel model and bin model
together into a 3-D nonhydrostatic model. Thus | developed parameterization for determining the initial cloud drop size distribution to introduce

at the conference. During discussion among participants, | realized that many researchers had the same problem, and felt sense of solidarity.

Report of a Symposium by Dr. lwabuchi

| attended the International Radiation Symposium (IRS) 2004 held in Pusan, South Korea for 1 week from 23 August. In this largest international
symposium related to Atmospheric Radiation, recent issues in this field were discussed thoroughly. The most impressive presentation was about
the study on the regional distribution of radiation balance that is changed by introducing the sub-grid-scale effect of cloud radiation into a global
atmospheric circulation. This effect of cloud radiation may also affect other distributions such as precipitation. | then felt the need of introducing
this effect into climate models in Japan. Meanwhile, | presented the study on 3-D radiation transfer in atmosphere that includes cloud. Thanks to

getting valuable comments from many researchers, | was able to spend fulfilling time in this conference.

l Atmospheric Composition Research Program
00000000000 0000000000D0D0VDV000000D70D0D00D00D0V00D00$90D70VpV00D0D00VD0D000

Two scientists, Dr. Hitoshi Irie and Dr. Donald Lucas, have joined the Atmospheric Composition Research Program this year.

Before this March, Dr. Hitoshi Irie was working at National Institute for Environmental Studies (NIES) to address the issue on the formation
process of polar stratospheric clouds, which play a central role in the Arctic ozone depletion, by using satellite data (ADEQS/ILAS) and a cloud
microphysics model. From these experiences, Dr. Irie would like to analyze satellite data at FRCGC to investigate
temporal/spatial variations of atmospheric composition and to contribute to solving global environment issues.

Dr. Donald Lucas joined our program in May. Dr. Lucas was previously at MIT, where he used a variety of
computer models to study the atmospheric chemistry of dimethylsulfide, an important biogenic sulfur
compound. At the FRCGC, Dr. Lucas plans to incorporate a size-resolved description of aerosols into a global
3D chemistry-climate model, which he will then use to quantify the production and fate of secondary aerosols

in the troposphere.
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Ecosystem Change Research Program
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Introduction of Dr. Hideki Kobayashi, who joined the Ecosystem Change Research Program in April 2004

| received doctor's degree in March, 2004. | majored in Material Science in Physics Department at the
university, and then studied monitoring methods for land vegetation by using remote sensing in an engineering
laboratory of the graduated school. Taking an opportunity to study in a program on ecosystem, | now trying to
extent my knowledge. Smoke generated by forest fires in Southeast Asia decreases the amount of
photosynthetically available solar radiation and affects the net primary production (NPP) of the plants. In my
doctor's course, | evaluated these issues over Southeast Asia using satellite data. Air pollution of East Asia and
Southeast Asia is especially serious compared with other regions. Therefore, in the long view, variation of solar
radiation environment caused by the air pollution is likely to affect the amount of carbon assimilation of plants.
In Ecosystem Change Research Program, | plan to conduct a research on the relationship between the variation
of solar radiation and the amount of carbon absorption of plants in whole Asia with Dr. Dennis Dye, the group

leader of this program.

IMAGE: Northern part of Thailand covered with dense smoke (Terra/ MODIS — NASA; March, 26, 2004)

Global Warming Research Program

Report of the Symposium by Dr. Tsushima

| attended International Radiation Symposium (IRS) held in Pusan, South Korea from 23 to 28 August, 2004, and made a poster presentation.
In this symposium, specialists in various fields of Radiation meet once every 4 years. During the poster session, Dr. Wielicki, National
Aeronautics and Space Administration (NASA), approached to me and said, 'l am going to analyze the same annual variation by using CERES
data." | replied willingly, "l want to know if we get the same result with the new data or not. if you conduct the analysis, please tell me the
result." At the night banquet, Dr. Ramaswamy, Geophysical Fluid Dynamics Laboratory (GFDL) said to me, "Have you got any advances in
analysis of K-1 model of low- and high-sensibility versions?" Indeed, the increased amounts of earth's temperature caused by doubled CO, that
were calculated in models studies at other laboratories are very close; 2.9 degrees in GFDL's model and 2.7degrees in NCAR's model.
However, both models showed differences in cloud behavior; lower cloud increases in GFDL's model, but decreases in NCAR's model. There is
a strong possibility that the cause of the difference in cloud behavior will be depended on used models, even though both climate resolutions
are similar. It is very interesting theme to study the contributions of short-wavelength and long-wavelength radiation to the climate sensitivity as
the first stage, and to compare and analyze the cloud feedback mechanisms as the second stage. If the difference of cloud response in warmed
models can be related to the difference of cloud distributions and feedback in the models that show present climate, it will be possible to get a

clue to identify the causes of global warming resolution's indeterminacy. | am very much looking forward to future studies.

Global Environment Modeling Research Program

O 0 0 0 0 0000O0O000O0O0O0O0O0O0O0O0DO0O0DO0000000D00D00D0D00DIDDODVIVDOVDOVDOVDIOVDODODDOO

We would like to introduce recent activities of the Next-Generation Model Development Group.

The Atmospheric Modeling subgroup develops a nonhydrostatic and regular icosahedral grid model called NICAM. NICAM, which was
installed cloud physical processes and radiation processes already, is scheduled for agua-planet experiments at a resolution of about 3.5km
horizontal grid. The group's goal of this fiscal year is to install an aerosol model to perform experiments such as AMIP-like ones and climate
sensibility ones. This group also works on examining non-negative advection, and on examining and improving physical processes (convection
parameterization, cloud physical processes, and mixed-layer schemes) on a regular icosahedral grid.

The Ocean Modeling subgroup studies the roles of mesoscale eddies, which fill the ocean and rang from several km to several 10 km, in
climate system. To identify the mesoscale eddies, it is necessary to cover the whole globe with a fine grid. Therefore, this group works on
developing a new mathematically efficient ocean model by using a cubic grid. Now, this group conducts test runs at relatively low-resolution
for preparation of future high-resolution climate calculation. Moreover, in cooperation with Center for Climate System Research, University of
Tokyo, this group develops local models of the Southern Oceans and the Labrador Sea, where the mesoscale eddies play important roles, to

study mesoscale eddies' roles in these areas.
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Future of Ecosystem Change Research Program

Assignment of Dr. Wada as the New Program Director at
Ecosystem Change Research Program

On 2 August 2004, Dr. Eitaro Wada was appointed as Director of the Ecosystem Change Research

Program. Dr. Yoshifumi Yasuoka, professor of Institute of Industrial Science, University of Tokyo served as

a Program Director of Ecosystem Change Research Program as an additional post since the program's
establishment in Octover 1999. When Dr. Yasuoka resigned the position in March 2004, Dr. Taroh
Matsuno, DirectorGeneral of FRCGC and Director of Global Environment Modeling Research Program,

became the Director of the said program and led its research activities. Dr. Wada will introduce his past

activities and future plan of his program.

Eitaro Wada

| have become the Program Director of the Ecosystem

Change Research Program on the 1st of August in this year.

This program was established almost five years ago in

October 1, 1999, under the leadership of Prof. Yoshifumi

Yasuoka. Five years of efforts by the Program members have

been performed in the field of ecosystem modeling, which is

a rather new field of science. The following research subjects

are now undertaken.

1) The ecosystem process model on carbon cycling (Sim-
CYCLE) has been developed to evaluate the influence of
terrestrial ecosystem change on climatic/environmental
change. Modeling of the effects of climate changes on
vegetation, forest dynamics, and the installation of Sim-
CYCLE to the FRCGC integrated model for global change
are also undertaken.

2) Marine biological research has been focused both on
changes of temporal/spatial patterns in oceanic ecosystems
and a modeling of oceanic food web ecosystems.

3) In addition, ecosystem change detection and data
assimilation have been conducted by using satellite remote
sensing. Satellite observational methods have been
improved for assessing the spatial distribution and

dynamics of ecosystem-related variables.
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Program Director, Ecosystem Change Research Program

Dr. Wada received his BS in 1962, MS in 1964 and Ph. D of Science in 1967 from the Department of Chemistry, the Tokyo University Research
Institute. He has served various posts in different sectors including as a research fellow at Ocean Research Institute, University of Tokyo, a
visiting researcher at Ocean Research Institute, University of Texas, Department Director of Mitsubishi Kagaku Institute of Life Science, and
Director-General of Center for Ecological Research, Kyoto University. His latest position before joining FRCGC was a professor of Research
Institute for Humanity and Nature, part of National Institute for Humanities (Inter-University Research Institute Corporation). Dr. Wada is expert
in biogeochemistry and isotope ecology. By keeping his expertise, and utilizing his broad experiences and knowledge, he has conducted his
research on various ecological fields in both marine and terrestrial environments. He has recieved Okada Prize of the Oceanographic Society of
Japan, and is Honor Professor of Kyoto University and Siberian Branch Russian Academy of Science.

Although the basic knowledge on temporal and spatial
phenomena remains unclear, because of the highly complex
characteristics of natural ecosystems, our program has made
significant progress during this past five years.

Here, | would like to introduce my experiences for conducting
the ecological projects supported by MEXT and Japan Society
for the Promotion of Science (JSPS) concerned with global
environmental issues. IGBP-MEXT(Second Term) was conducted
from fiscal year 1997 to 2001 with the project title of 'Response
of Terrestrial Watershed Ecosystem to Global Change' along
a line of IGBP-GCTE-TEMA in Monsoon Asia. In this project,
| was a project leader and Prof. T. Kohyama of Hokkaido
University was a sub-leader with the project office at the Institute
for Hydrosphere-Atmosphere Sciences of Nagoya University.
Responses of the watershed to elevated CO, concentration
were investigated along the expanding spatial scale from a
leaf, shoot, tree, forest/soil to a stream, river and lake.

Here, IGBP, GCTE and TEMA denote International
Geosphere-Biosphere Programme, Global Change and
Terrestrial Ecosystem, and Terrestrial Ecosystem in Monsoon
Asia, respectively. IGBP was initiated in 1991 and succeeded
its first phase of almost 10 years, over 11 research areas
concerning carbon cycling. Almost all young scientists in our

ecosystem program probably gained some scientific



experience in the implementation of IGBP program during this
past ten years.

Two other projects were also conducted simultaneously
from 1997 to 2001. One is JSPS'project on the environmental
conservation in Asian regions named "Research for the Future
Program with emphasis on interactive cycles between
humans and nature in the lake Biwa-Yodo River Watershed".
The second concerned the biodiversity funded by a MEXT
Grant-in Aid for Creative Basic Research. | participated as a
project leader for the former and a core member for the latter.
As the chief of the Center for Ecological Research of Kyoto
University from 1996 to 2000, | was quite busy with the
administrative duties as well as these research projects.
However, during these years, | learned much concerning
global environmental issues, carbon and nitrogen cycling,
biodiversity, and sociobiogeochemistry, which is a part of
social sciences. The project on the Lake Biwa-Yodo River
watershed is still continuing in Research Institute for
Humanity and Nature, the previous institute | stayed.

On the basis of these project experiences, | would like to
promote the activities of our Ecosystem Change Research
Program with a broad perspective concerning global warming
and the interactive cycles between humans and nature.

Below is a schematic figure illustrating a framework of
research expected in our program, with the location indicated
for each project undertaking in this fiscal year. Red-colored
key words correspond to my new aspects in our program.

The following points will be taken into consideration as

F N

important items.

1) It is rather easy to decide a project title. However it is very
difficult to clarify its practical purposes with practical
implementations.

2) The inter-disciplinary complex between natural and social
sciences could be understood and allied within each
individual. Integration over different disciplines could be
promoted more effectively with progress in mutual
understanding by means of cooperative studies.

3) Applied and basic studies can be applied to social
dimensions, for example, by introducing an informative
index or modeling for assessing the adaptive management

of P-D-C-A (Planning-Do-Check-Action) cycle.

A new paradigm on temporal and spatial dimensions is
created in the field of ecology by combining satellite
information, the Earth Simulator system and ecosystem
modeling. Examination of our proposed model could be
conducted by using time-integrated parameters such as stable
isotope ratio and genetic sequences. The second phase of our
program (2004-2009) will focus on the following; 1) elucidation
of fundamental ecosystem processes that govern the
ecosystem response to climatic global change, 2) the
installation of ecosystem models to the global integrated model
and 3) intensive scientific contributions to the social systems
involving developments of diagnostic indicators and models.

We will strive to develop pioneering research and achieve

significant results in these fields.
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Awards ]

Hiroki Kondo of Global Environment Modeling Research Program
received the 2004 Okada Prize from the Japan Weather Association

Hiroki Kondo, Research Supervisor of Global Environment Modeling Research Program, received the 2004 Okada Prize from
the Japan Weather Association. According to the provision of the Okada Memorial Division of the Japan Meteorological
Association, this prize is awarded to contributors to the meteorological community, or researchers who conducted something
exceptional studies in the field of geophysics. The awardees are decided by the examination of the nominees selected by the
Japan Meteorological Agency (JMA). His receiving is based upon the 'great contribution to the meteorological community in
Japan by taking the lead to the engagement in such international activities as those of the World Meteorological Organization
(WMO) and the Intergovernmental Panel on Climate Change (IPCC)'.

About this honor, Kondo comments:

‘In order to contribute to international communities in research areas, | assume it is necessary not only to make most
advanced research accomplishments but also to reflect them appropriately to the
relevant aspects of international communities. | believe the award | have received
unexpectedly this time is due to the recognition of the importance of the latter role, a
part of which | may have played in trying to reflect research outcomes from Japan to
international communities with regard to global climate issues, in particular. | would
like to appreciate deeply to the cooperations of a number of people related in various

aspects. As for my future perspectives, | will continue to make efforts in reflecting

Japanese research accomplishments to international communities, with a further hope

Hiroki Kondo, at the Award Ceremony to help establishing a leadership there from Japan."

Hisashi Nakamura of the Climate Variations
Research Program Received the Society Award from
the Meteorological Society of Japan

Hisashi Nakamura, leader of the Climate Diagnostic Group in the Climate Variations Research Program has been honored by the
Meteorological Society of Japan (MSJ) for his accomplishments in the study of multi-scale interactions between synoptic-scale
atmospheric disturbances along storm tracks and large-scale variations in the extra-tropical atmospheric and oceanic circulation. In
the 2004 spring meeting of the MSJ, he received the Society Award, the highest academic honor of the MSJ awarded each year
to one or two member scientists who have made significant contributions in the
area of the atmospheric sciences over the several preceding years.

Over the last 10 years, Nakamura has made significant contributions in areas
of 1) dynamics of atmospheric blocking, 2) decadal variability in the coupled
ocean-atmosphere system over the North Pacific, and 3) the formation and
variability of storm tracks, by applying statistical analyses and dynamical
diagnoses to observational data.

"The FRCGC has given me a great opportunity to have stimulating discussions

with a number of excellent scientists from many countries", Nakamura says.

"l hope | can contribute further to those areas not only through data analysis but

Hisashi Nakamura, Giving a award lecture at MSJ's
also through high-resolution modeling on the Earth Simulator.” Spring meeting.
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Workshop I

Report on the Workshop on the Solution of
Partial Differential Equations

On July 20-23, 2004, the 2004 International Workshop on the Solution of Partial Differential Equations (Organizers: M.
Satoh, P. Swarztrauber, J. Drake, D. Williamson) was held at Miyoshi Memorial Auditorium in Yokohama Institute for
Earth Sciences. The purpose of this workshop is to discuss speed and accuracy of Partial Differential Equations on the
Sphere for atmosphere and ocean models to be used with limited computer resources. Every time, many researchers
especially pioneers in numeric simulation model and experts on numerical algorithm participate in this workshop.
Research groups from various countries take turns in organizing the workshop every other year. This year, Next-
Generation Model Development Group of Global Environment Modeling Research Program, Frontier Research Center for
Global Change hosted the workshop.

The workshop venue had a vibrant atmosphere with almost 70 participants from various countries. Main topics of
discussion were proposition of new advection schemes such as various conservation scheme and non-negative advection
scheme, grid dividing method on the sphere such as icosahedral grid and cubic grid models or Yin-Yang grid model and its
discretization method, optimization issue of the current prevailing spectral method, formulation method of non-hydrostatic
equation, effectiveness of adaptive grid method, proposal of test cases for verifying the validity of new model, etc. These
discussions also depend on the computer environment of each researcher and therefore, they were conducted always
with the viewpoint of computer resources (parallel computers, architecture, etc.). During the meeting, FRCGC and the
Earth Simulator Center made various presentations, and among them, the presentation on high-resolution computation
using the Earth Simulator attracted interests of many participants from abroad.

One of the characteristics of this workshop was that questions and answers were exchanged very lively. A time frame
of each lecture was comparatively long and enough time for questions and answers could be taken, and especially
because many of the participants had very deep backgrounds about topics. In some other conferences, showing the
detailed equations and schemes is not desirable because participants cannot understand immediately. On this workshop,
however, many participants requested to show the equations and schemes and lively discussions were conducted about
topics in detail. Also, many participants gathered from the world leading operation centers and we could discuss on the
next-generation atmosphere and ocean models, the one Next-Generation Model Development Group is now developing.
Participants were able to exchange information, and deepen the grasping and mutual understanding of next-generation
dynamic core strategy.

The presentation materials used in this workshop were distributed to all the participants and will be released to the

public through Internet. The next workshop is scheduled to be held in Monterey in 2006.
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