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Special topic: Inauguration of a new Director-General of FRCGC,
Dr. Tatsushi Tokioka

Future Plan of Frontier Research Center 
for Global Change

Tatsushi Tokioka
Director-General of
Frontier Research Center
for Global Change 

Greeting

In April, I took up a post as Director-General, and four months

have passed. For these months, I have managed to finish with

what I should do under time pressure. In the circumstances

specific to this year, I was very busy doing this and that in the

early days of this fiscal year. Now, the estimate budget requests

for the next fiscal year are beginning to take shape on the level 

of the Ministry of Education, Culture, Sports, Science and

Technology, and after the budget requests are completed, I will

have time to settle down to think about my regular duty.

Frontier Research System for Global Change (FRSGC),

forerunner of the Frontier Research Center for Global Change

(FRCGC), started life about 8 years ago. The efforts of Dr.

Matsuno, former Director-General, and all staff members

concerned led to the establishment of the present center, and we

have been producing outstanding achievements. Now again, I

would like to pay respect to the former Director-General and the

whole staff and thank them for all their efforts. As a successor, I

will continue to push forward the current flow, and I will appreciate

their continued and further involvements and cooperation.

Measures to various changes

Japan Marine Science and Technology Center became Japan

Agency for Marine-Earth Science and Technology (JAMSTEC) last

year, and the FRCGC was positioned as one of centers under the

new Agency. Various rules came under review, the discretionary

work system was introduced this year, and now we have been

working toward the introduction of a new personnel system at

On April 1, 2005, with the start of a new fiscal year, Dr. Tatsushi Tokioka took up a post as Director-General of
the Frontier Research Center for Global Change (FRCGC).
Dr. Tokioka, Director-General, told us about the future plans such as the establishment of a new system and
cooperation with external institutions as well as the past activities of the FRCGC.

the beginning of the next fiscal year. The system of the new

Agency is being improved rapidly toward a COE of the world. I

really hope that the changes in the system will stimulate the

motivation of our researchers and staff, and that researchers from

all over the world will be attracted to our center.

Taking a look back on the inside status of our center, we notice

that while we are producing various study results, we have several

issues to be addressed. When I gave my inaugural speech, I

mentioned the issues: (1) Measures to the ending of the Kyosei

Project in FY2006, (2) Promotion of cooperation with other centers

in the Agency, (3) Promotion of cooperation with outside relevant

organizations, and (4) Efforts for external competitive financing.

We are now trying to secure the funds for (1) and (3) in the

estimate budget request for the next year. Also, as a public liaison

with the Meteorological Agency that assumes the role of

returning profits to the public through the operations, we have

decided to have a research conversazione. Seeing the

achievements with the "Global Cloud-Resolving Atmosphere

Model with 3.5km Grid Size"* which is being developed in the

Global Environment Modeling Research Program, we can expect

the possibility of utilizing such a high-resolution model in various

meteorological operations in future. By exchanging the research

results with the Meteorological Agency through the research

conversazione, we hope that we can further mutual

understanding and cooperation.

The raising of external funds for this fiscal year is almost

completed. I express my thanks to all the efforts of the people

concerned for the achievements. Looking back on the

experiences, however, I must admit that there are some points to

be improved for the budget request in the next fiscal year forward.

Especially, if we have to procure funds in competition with

organizations from different fields on an equal footing, we need to

keep in mind that the project selection committee consists of

specialists from a wide range of fields. In other words, in making a
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proposal, we must make them understood that our proposed

project is important and worth implementing compared to the

projects from different fields such as life and materials sciences.

So far, probably, when we made proposals, we assumed too

much that the selection committee consisted of specialists in the

same field as ours. We have to accept this mistake humbly and

prepare for the project planning in the next fiscal year forward.

Securement of computer resources

The final goal of FRCGC is the realization of global change

prediction. Toward the goal, we conduct process researches,

develop models, perform numerical experiments, compare the

results with observed data, and improve models. To implement

these activities, using a super computer is essential. Fortunately,

with the support of the parties concerned, we have been allowed

to use the world's preeminent Earth Simulator to carry out the

numerical experiments that couldn't be conducted by other

organizations, and we have produced noteworthy results. To

continue FRCGC's research work, securement of computer

resources is an extremely important issue. Three and half years

have passed since the starte of the Earth Simulator operation, and

now we have to start considering a post-Earth Simulator. The

Japanese government is going to set up a concept of a general-

purpose computer with a 10 peta-FLOPS speed, and we have to

clarify the role and characteristics of a post-Earth Simulator and

consider an introduction plan. At this stage, the important thing is

to fully reflect the users' opinions. That is the best way to

introduce a most efficient computer within a limited budget. To

make a next-generation simulator introduction plan, we must

combine opinions and expertise of the present 500 users and win

the users over to our side. We would like to strongly ask for their

cooperation.

Future plan of our center

Finally, I would like you to know a little about our new project

that is being planned for the next year's estimate budget request.

Uncertain factors have remained in the project at the present

stage, and it may be a little too early to refer to it. But I think I

should mention it now since many people show a keen interest in

the project. In the Earth Observation Summit, Japan made a public

commitment to contribute mainly in the three areas (global

warming, global climate change/water cycle change, and disaster

prevention). To realize the committed contribution and conduct the

10-Year Implementation Plan of GEOSS (Global Earth Observation

System), Japan must establish a system to monitor the global

environment. Therefore, JAMSTEC and Japan Aerospace

Exploration Agency (JAXA) are planning to launch a Data

Integration Center jointly. In the center, oceanographic and

satell ite data obtained by both parties as well as other

observational data will be collected, and a system to analyze

various global environmental data including oceanographic data

and provide those data to anyone that needs them will be

established. Especially, we must promote the use of satellite data.

In addition, we are planning to form a consortium as a function

closely related to this center to conduct a high-precision climate

change prediction using data analyzed in this center and to make

a study of the use of data with the added-value of prediction and a

mechanism of providing the data through an appropriate route. I

really hope that we can carry out those plans winning the

understanding of people concerned.

"Global Cloud-Resolving Atmosphere Model with 3.5km Grid Size"*

This is a global atmosphere model to directly calculate clouds that was developed by the

Next-Generation Model Development Group in the Global Environment Modeling

Research Program. It is called NICAM (Non-hydrostatic Icosahedral Atmosphere Model),

and have the features: (1) Using the icosahedral grids (constituted of 20 regular

triangles), the globe is divided with quasi-uniform grids. (2) Accurate expressions to

calculate the clouds are incorporated. The success of a global cloud-resolving simulation

with 3.5km grid size has made it possible to simulate the cloud formation and behavior

realistically as if we are looking at the satellite images, which has so far been very

difficult. Enormous calculations were required for the results with this model, but the

Earth Simulator could deal with the calculations. For details, see our HP. 

(http://www.jamstec.go.jp/frcgc/jp/press/050428/index.html)



GAME (GEWEX Asian Monsoon Experiment; GEWEX is Global Energy and Water Cycle Experiment), in which many members

of our HCRP have participated, was formally finished in March 2005. A new framework is being prepared in order to further

promote studies related to GEWEX in Asia partly based on the heritage of GAME. Though its name and details have not yet been

decided, its concept at an interim stage as discussed in an international workshop held on 28 August in Kyoto is as follows. Its

main objective is to build capacity of hydro-meteorological prediction of the time scales up to seasonal through better

understanding of Asian monsoon. The impact of human activity, such as emission of aerosols and greenhouse gases and land-use

change, on the hydrological cycle is one of the key issues to be examined. The target area is the whole monsoon Asia, and it can

also be considered as four subregions: Tropical Asia (including not only Indochina Penisula which was the target area of GAME-

Tropics but also Indonesian Maritime Continent and Indian Subcontinent), Tibet/Himalayas, East Asia, and Northeast Asia (including

Mongolia).  Studies of the hydrological cycle in Siberia will be promoted mainly in the context of another international research

program CliC (Climate and Cryosphere).
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Introduction of Hitoshi Tamura, who joined our Program in August 2005.

I joined the climate variations research program in August 2005. I have studied on the physical environment of coral reef areas in

Tokyo Institute of Technology. One of major research activities was to observe the environment of the Nansei Islands such as

Okinawa, Kerama, Miyako, and Ishigaki Islands and to realize the present condition of the coastal

environment. In fact Ishigaki Island is faced with the serious environmental problems due to the

airport construction and the red-soil deposition. The other was, based on the field observations, 

to evaluate the current and thermal environment in coral reefs using a numerical model specialized

for very shallow ocean with only about 5m depths. In the FRCGC, I would like to develop a new

ocean current and wave forecast system based on the JCOPE model and investigate its applicability

to societies.

Climate Variations Research Program

Atmospheric Composition Research Program

The Acid Rain 2005 Conference was held on 12-17 June 2005 in Prague, Czech Republic, and

brought together more than 600 scientists from more than 40 countries. Three researchers,i.e., Drs

Bin Zhu, Pakpong Pochanart and Xiaoyuan Yan, and one sub-leader, Dr. Toshimasa Ohara, from

Atmospheric Composition Program, attended the conference. Acid Rain is a series conference taking

place every 5 years. The previous Acid Rain was held in Tsukuba Japan, and the next one will be held

in Beijing, 2010 and chaired by Dr. Zifa Wang, an alumnus of Atmospheric Composition Program. The

focus of these conferences has evolved over the years starting with focus on questions regarding the causes and effects of acid

rain, to measures required to reduce the problems, to the degree and rate of recovery, and now to the complicating role of other

pollutants. And it was proposed that the next conference be named Acid Rain and Air Pollution.

The Acid rain problem originated from Europe and North America in 1970s with

extensive damage to fish and risk to forest. Now in these regions, emissions of sulphur

and nitrogen has declined, acidification of soil and surface water has ceased in large areas,

and ecosystems are beginning to recover. However, emissions are increasing rapidly

elsewhere, especially in regions such as China, Japan, and the Indian sub-continent are

now at risk for damage to human health and to freshwater and terrestrial ecosystems.

Thus more research and policy response are needed in these regions.

Hydrological Cycle Research Program

Program Activity

Dr. Hitoshi Tamura
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Global Warming Research Program

Introduction of Kousei Sasaoka, who joined our Program in April 2005.

Before joining the FRCGC, I had been a member of the analysis research team of Global Imager (GLI)

onboard ADEOS-II satellite at Earth Observation Research and application Center, Japan Aerospace

Exploration Agency (JAXA/EORC). I studied controlling mechanisms of temporal and spatial variability of

phytoplankton and its primary production in the ocean using ocean color remote sensing. In my doctor's

course (Graduate School of Fisheries Sciences, Hokkaido University), 

I examined temporal and spatial variability of phytoplankton biomass and

primary production in the sub-arctic North Pacific combined satellite and ship observations, and 

I revealed that the physical turbulence due to climate changes such as El-Niño also greatly

affected the biological production in the northwestern North Pacific.

In order to solve the influence on the carbon cycle and marine ecosystem caused by climate

change, we need to estimate accurately the exchange of the carbon dioxide and primary

production in the ocean. In this research program, I will estimate partial pressure of carbon

dioxide (pCO2) and primary production using satellite data, and clarify those seasonal and interannual variations. Furthermore, I'd

like to evolve the new methodology for ecosystem change research, comparing satellite data with results of ecosystem model or

utilizing it for the input parameter of ecosystem models.

Two scientists, Dr. Fuyuki Saito and Dr. Minoru Chikira, have joined the Global Warming Research Program. 

Dr. Fuyuki Saito had been studying at CCSR until this March. He has developed an ice-sheet model called IcIES and also some

parts of CCSR/NIES FRCGC atmosphere-ocean coupled model (MIROC). In FRCGC, he continue to develop the ice sheet model

further as well as develop a coupling model of IcIES and MIROC.

Dr. Minoru Chikira had been studying at CCSR until this March. He developed a multiple cloud base Arakawa-Schubert scheme

and applied it to the study on the greening of the Sahara during the mid-Holocene. In FRCGC, He studies on stratocumulus clouds

in the southeast Pacific to the west of Peru with his experience in improving parameterization in the general circulation model. It is

known that these clouds cannot be well simulated in models. He is going to stay at IPRC in Hawaii University from this October for

a half year and compare the models of both institutes.

Ecosystem Change Research Program

Introduction of the research of "Kyousei Project 7".

A realistic simulation of the global climate system using a coupled atmosphere-ocean-land surface model is generally more

difficult than that using a single component model due to various kinds of air-sea feedback processes. To improve a conventional

coupled model, we developed a new low-level stratocumulus scheme, implemented a canopy-type land surface model, and tuned

the model parameters relating to ocean mixed layer processes. We also have applied a variational data

assimilation scheme to optimize the coupled model climatology by controlling the bulk coefficients at the

sea surface. The adjusted bulk coefficients considerably improve the results of a free-run of the coupled

model not only in the climatological state but also in the ENSO behavior, especially its spectral features.

These results were presented at the WMO International Symposium (Apr 2005, Prague) and at the Joint

Symposium on data assimilation (May 2005, University of Oklahoma). We are planning to apply this data

assimilation system to the reanalysis experiments which reproduce various coupled phenomena, to the

sensitivity analyses of a climate dynamics, and to the initialization of seasonal/interannual forecasts. We

hope that our achievements will be of help to elucidate various climate phenomena.

Global Environment Modeling Research Program

Dr. Kousei Sasaoka

Global estimates of annual

phytoplankton primary production

derived from satellite data in 2004.

Dr. Awaji, at Oklahoma

University
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Dr. Yamanaka, Sub Leader, ECRP

Dr. Suzuki, Researcher, ECRP

Dr. Kobayashi,  Post Doctral Researcher, ECRP

On Friday, August 5th, the above symposium was held at U Thant

International Conference Hall of United Nations University (UNU) in

Tokyo, Japan. The symposium was the second in a series of annual

symposiums organized jointly by IORGC and FRCGC. The purpose

of the series is to introduce and deepen public understanding of our

research, and to convey information about the influence of global

change on our lives and society. Many people attend the

symposium every year.

The topic of this year's symposium was "The Global

Ecosystem". The beginning highlighted the importance of 

cooperation between the humanities and the natural sciences

and of public

participation for introducing measures to mitigate or prepare for

environmental change. The combination of observations, modeling 

and simulation was identified as providing a critical basis for

developing such measures. The focus then shifted to ocean and land

ecosystems and their observation from satellites, including research 

results. Following the presentation of research results, Dr. Yasui, Vice

Rector of the UNU and co-organizer of the symposium, discussed

the importance of global ecosystem management in addressing

problems of limited natural resources (water, food, and energy)

during the 21st century. Mr. Muroi, an NHK commentator, organized

the symposium and

served as the main host,

introducing and explaining our research activities and results in a clear,

simple and enjoyable manner. Results from our questionnaire survey of the

audience indicated that many attendees were pleased and found the

presentations interesting.

Summaries of research results from each of our Programs were presented

on twelve poster panels located outside the presentation hall. During the

break periods in particular, many people from the audience looked at

the posters and listened

carefully to the researchers'

explanations.

Despite the terribly hot

weather, the symposium

venue was nearly full, with

about 300 people in

attendance. We appreciate

your participation very much.

Dr. Wada, Program Director, Ecosystem Change Research 

Program (ECRP)

Report on the Symposium on "The Future of the Global 

Ecosystem - Global Observation and Prediction"

More information about the symposium (in Japanese) is available at our website at: http://www.jamstec.go.jp/iorgc/sympo/2005/index.html

ReportRReport
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Gave Talks at EXPO 2005 Aichi

Dr. Tomoe Nasuno became a High School Teacher

Dr. Emori, Dr. Takigawa and children

Dr. Seita Emori, Group Leader of the Global Environment Modeling Research Program and Dr.

Masayuki Takigawa, Post Doctral Researcher of the Atmospheric Composition Research Program

gave talks on 24 August 2005 using "Tangible Earth", which is a touchable big globe and enable

to shift any direction, in the Civic Pavilion, Seto Area, EXPO 2005 Aichi, Japan※. They were

invited to the EXPO because the research results by their programs - the Global Warming

Experiments and the Global Chemical Weather Forecast - were shown on "Tangible Earth". Since

"Tangible Earth" was one of the popular exhibitions especially among children, and due in part to the summer holiday, many

families visited there on that day. The two talks by Dr. Emori and Takigawa helped a lot to catch their interests, of course.

Dr. Emori said, "It was very new and interesting experience to talk about global warming in such a close distance to the

audience. 'Tangible Earth' has a lot of possibilities as a communication tool, and I expect it will make a great contribution to

promote and illuminate the study of the Earth and Environmental Sciences". Dr. Takigawa also commented as follows. "In

spite of the typhoon approaching to Nagoya, it was very nice weather and

many people at any age came and heard my talk with interest. Our talks were

made in the midst of the many different types of volunteer activities, for

instance, for the nature conservation, land-mine removals, and so on. It was a

good experience for me to talk in such a different atmosphere from usual". Not

only the audience but also the speaker themselves had an exciting and

enjoyable day.

※SSH is a program promoted by the Ministry of Education, Culture, Sports, Science and Technology.  These high schools emphasize on the
education of science and technology, natural science and mathematics and are expected to develop human resources with advanced scientific
potentials. FRCGC, the Japan Agency for Marine-Earth Science and Technology (JAMSTEC) supports this program every year.

※EXPO 2005 Aichi, Japan was held from 25 March to 25 September 2005.

Tangible Earth

The second-year students of Tottori Higashi Senior High School, designated as a "Super Science High School (SSH)" visited

Yokohama campus※ on 15 July 2005, and Dr. Tomoe Nasuno, researcher of the Global Environment Modeling Research 

Program made 1 hour lecture on the "Numerical Simulation of clouds on the Earth using a new numerical model". She

explained and introduced a variety of scientific events such as the equation of meteorological phenomena, the structure of

tropical cloud systems, generation of clouds and a Global Cloud-

Resolving Atmosphere Model with 3.5km grid size which  developed by

the Next-Generation Model Development Group. In the Q&A time after

the lecture, unique and interesting questions came up from the students

- for example, "What's the difference between weather forecasting and 

climate change prediction?" "Is it true that the next day will be rain if jet

contrails stay long in the sky?" and "Is it possible to express a flap of a

butterfly's wings using models?" Dr. Nasuno answered all the questions

sincerely. Hoping that her lecture encouraged them to be our colleagues

as researchers in the future.Scene at the lecture

ReportRReport



List of Award for the Fiscal Year 2005 - from April to September

Dr. Toshio Yamagata
Program Director,

Climate Variations Research Program

Dr. Kozo Ninomiya
Senior Scientist, 

Global Warming Research Program

Apl. 29, 2005

May 17, 2005

Dr. Hidenori Aiki
Post Doctral Researcher, 

Climate Variations Research Program
Sep. 6, 2005

Dr. Akihiko Ito
Researcher, 

Ecosystem Change Research Program
Sep. 14, 2005

Medal with Purple Ribbon from the Emperor of Japan

"Contribution to climate dynamics and geophysical fluid dynamics"

Dragon-gate medal of Japan Society of Fluid Mechanics

"A numerical study on the successive formation of Meddy-like
lenses"

Outstanding Paper Award of Society of Agricultural 
Meteorology of Japan

"High-Resolution Mapping of the Net Primary Productivity of
Terrestrial Ecosystems in East Asia Using a Process-based Model"

Fujiwara Award of Meteorological Society of Japan

"Study of multi-scale features of atmospheric disturbances and
contribution to educational spread of basic meteorology"

As of September of 2005, four researchers of

the Frontier Research Center for Global Change have received

awards from the government and academic institutions.
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Dr. Yamagata, Program Director, got an award for the contribution to development of climate dynamics

and geophysical fluid dynamics through his achievements including the discovery of the "Dipole Mode

Phenomenon," which is a coupled atmosphere and ocean phenomenon specific to the tropical Indian

Ocean region.

Dr. Ninomiya, Senior Scientist, received an award for the his research activities over 40 years on multi-

scale features of atmospheric disturbances over Japan and the East Asia Monsoon region, and

enlightenment learners on meteorology through writing a number of basic textbooks.

Dr. Aiki, researcher, elucidated the formation mechanism of Mediterranean water eddies (Meddies)

based on a series of numerical simulations, and confirmed the existence of cyclonic

eddies coupled with anticyclonic Meddies underneath.

Dr. Itoh, researcher, received an award for his thesis on the estimation and verification of the net primary

production, which is an indicator of the capacity of carbon fixation by vegetation in Japan and the East Asia, with

an unprecedented high resolution using the Simulation model of Carbon cYCle in Land Ecosystem (Sim-CYCLE).

The Award of the Society of Agricultural Meteorology of Japan was newly founded this year, and Dr. Itoh

became the first recipient.

Dr. Yamagata,

Program Director

Dr. Itoh


