o [1 010 [ ENESEI.

2-3 0000 000 O B E-EsEsEsEnismsse 6 [ L, 1 CgEEsEeE
0O O New spring feature articles: "Advance promo',t;qn,of the FRS
oo -

4-5 00000000000008 000 E

00O Interview: Dr. Akimoto, Program Dlrecton [I]
0 0O Atmospheric Composition Research P_ljogr gl

(g .

67 00000000O0O00OO00OOOOE: g
00 Introduction of the researchers (International Pacific Res:
o0 i . ':- } -:-.'r |
8-9 00000000000 0D
00 Introduction of the Global g:

a

10 DDDDDDDDDDDDDD’ il O

00 The Symposium of the F-R

0o I

oo

2 R [, e
0 O References, etc.O

]

u.



[ O000 00 Newsletter No.5 January-1999(1 [
f‘-‘

oo jbooobbouuoobooboouubooog /

New spring feature articles: "Advance promotion of the FRSGC"[]
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0 The Frontier Research System for Global Change (FRSGC), which was established in October, 1997, celebrated its [

first anniversary last year. The number of researchers has reached about 120, including the staffs two of research O
centers abroad, and our research activities have become full scale. Also, the Atmospheric Composition Research [
Program was added to the FRSGC last October. With this addition we can extend our research to include O
atmospheric-chemical processes, in comparison with the current researches emphasizing physical climate systems. [
Considering that many recent global environmental issues, such as ozone depletion in the stratosphere, global O

warming, the problem assosiated with acid rain etc. arise from atmospheric composition changes due to anthropogenic [
activities, the addition of this program is pertinent to the goals of FRSGC. We expect that this addition of the new [0
program will make the research of the FRSGC more fruitful.
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O Last year, the most recent ElI Nino phenomenon that began in 1997 and continued until May 1998, and the anomalous [
weather conditions accompanying at appeared again in various places around the world. After EI Nino ended and La [0
Nina started, there frequently occurred different kinds of anomalous weather. Among them, the unusual movement of O
the Baiu(Mei-yu) rain belt lying over China, Korea and Japan, and the record-making heavy rainfall caused by the O
convective systems in the rain belt, gave large damage to various parts of those countries. On the other hand, last O
summer was also exceptional for being late in typhoon-occurrences and for their small number. Such phenomena have O
been actively studied in recent years as "year-to-year changes of climate”, and they are main targets of the research at O
FRSGC. Those climatic events as observed in the summer of 1998 shocked the climate research community where O
common knowledge of year to year variations of the summer climate in East Asia is still developing, creating a number O
of new riddles.O]

0

O Thus climate researchers are confronted with new difficult problems older ones have yet to be solved. But, in my O
view they are not so pessimistic. The reason is that we now have plenty of observational data. The 1997/98 El Nino is [
the first event observed for its entire life cycle by the subsurface buoy network (Triton buoys are now working on the O
western part of it.) and its initiation was clearly caught as a change of the under water temperature at the earliest stage. [
And often anomalous features of the 1998 summer climate are grasped by satellite observations of water vapor, clouds, O
precipitation, snow on land, sea surface temperature and so on, in addition to the data of subsurface water temperature(]
observed by buoys. It is the very target of our research to investigate the processes that cause such variations in the 0
climate system as observed in the last summer by using those obsevational data and also by conducting computational O
experiments by using climate models. Another important task for us is addressing the question of whether this frequent O
appearance of anomalous weather conditions is a manifestation of global warming or not.0]

0

O These are all difficult questions. But the more difficult they are, the more challenging and worthy for us to solve them. O
We will proceed with our researches to solve these puzzling problems with every effort.0

0

Frontier Research System for Global Changel]
Director-General Dr. Taroh Matsuno
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Appearances of the symposium of the FRSGC "Toward the Prediction of Atmospheric Composition change"(The details of the 0
symposium are introduced on pagel0 of this Newsletter).
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Interview : Dr. Akimoto, Program Director, Atmospheric Composition Research Program
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"Toward the prediction of atmospheric composition change"

O Many recent global environmental issues, such as climate change resulting from global warming, ozone destruction, [
acid rain etc. are derived from atmospheric composition changes caused by the anthropogenic activity. It is absolutely [
necessary to elucidate the mechanisms of such changes and to make the precision of future predictions higher. O
Moreover, the occurring atmospheric composition changes might generate as yet unknown global environmental |
concerns, and it is an important role of atmospheric composition change research to send out an early warning [
corresponding to these issues.[

O At present, "The Atmospheric Composition Research Program" of the FRSGC mainly focuses the following research
subjects.Od
0
(a) Transport and chemical-transport processes of reactive trace constituents in the East Asia and
0O 0 the West Pacific regions. [

O The East Asia region, including northeastern and southeastern Asia is thought to be the region in which long term [
variation of the atmospheric composition will be the largest in the world in the earlier half of the next century due to its [
population increase and economic development. In the research we will elucidate the regional three-dimensional C
distributions and causes of long and short term variations of atmospheric composition of comparatively short-lived
components such as tropospheric ozone, aerosols etc., which affect global warming and climate changes on a regional |
scale. In addition, an increase of tropospheric ozone near the earth's surface may cause damages to forestry and farm [
products in these regions. Thus, urgent future prediction is necessary.[]

O
(b) Inter-agricultural-continental long-range transport mechanism [

O In order to connect the results of regional researches to global environmental change, it is necessary to clarify
inter-continental long-range transportation of trace constituents, e.g., from Europe to Asia and from Asia to North America
etc., and their chemical-transformation processes. In this research, trans-Eurasian (from Europe to East Asia) long-range [
transport, which is the most important in the analysis of atmospheric component changes in East Asia, and long-range C
transport from East Asia to North America will be the focus. We will proceed with research integrating models and C
observational data. [

0
(c) Variation and circulation of greenhouse gases [

O In order to elucidate temporal and spatial variation mechanisms of the greenhouse gases, it is necessary for us to [
investigate detailed changes of intensities of sources and sinks including especially the biosphere, and to quantify [
circulation processes. For these purposes, we will analyse observational data related to isotopic composition of carbon |
and oxygen in carbon-dioxide, methane and carbon-monooxide. Data obtained on the ground, by airplanes, and research [
vessels will be analyzed using global three-dimensional models.[]

0 "Atmospheric Chemistry", which is the scientific base for the Atmospheric Composition Research Program, is yet a [
young research field. This area is still also developing rapidly, and we welcome researchers in different fields, so long as C
they are interested in this area.lJ
O We believe that this Program offers good research opportunities to young post-doctoral and pre-doctoral fellows, and [
hope that many geo-atmospheric chemists can apply their skills to problems of global scale through this Program .0

a
The Frontier Research System for Global Change
Program Director, Atmospheric Composition Research Program
(Research Center for Advanced Science and Technology, the University of Tokyt
Hajime Akimoto
A
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Introduction of the researchers (International Pacific Research Center)
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0 According to recent research, there are profound signals of climate variations of decadal to interdecadal time scale in the North O
Pacific region. Understanding of their mechanism, through what feedback the climate variations occur, is a current hot topic. [

0 I am very interested in how strong currents and jets, such as the Kuroshio and the subarctic front, play a role in the feedback system 0
of the climate variations. These strong currents produce meanders and mesoscale eddies through shear instability. These eddies then [
cause mixing of potential vorticity, which further causes mean recirculation flows adjacent to the currents. The circulation of the [
Subtropical Mode Water in the southern side of the Kuroshio extension is thought to occur in this manner. Moreover, there exists a [
similar westward flow in the northern side of the Kuroshio extension, discovered recently by surface drifter observation. It is well known O
that the ocean release tremendous heat to the atmosphere in the western Pacific where the Kuroshio exists. Therefore, redistribution of
heat in this area can give strong impact on the air-sea interaction there. Satellite data analysis deduced that more than 30% of the heat [
budget can be attributed to eddy induced flows. [

oo

O I am proceeding a research of these phenomena using high resolution ocean models. According to the numerical-experiment results [
of a regional ocean model near Japan, | have found that intense recirculation may form off the south coast of Japan due to homogenization O
of potential vorticity there, leading to the enhancement of the Kuroshio large meander. The Kuroshio extension area is not fully O
analysed yet, but we can clearly see that the warm water advected from subtropical area spreads into the Subtropical Mode Water [
through eddy processes.l]

oo

0 Joint international observation of the Kuroshio extension area is planned from the year 2000 to 2003. This project aims at [
understanding the dynamics in the Kuroshio extension and the air-sea interaction, combining new observation technology, such as O
acoustic tomography, Triton buoys, subsurface floats, inverted echo sounders, with state-of-art modeling works conducted in the IGCR [
and IPRC. This further aims at improving parameterization for climate models. We also expect the results will be applied, not only to the O
climate prediction, but also to the variety of fields such as fishery and maritime navigation.C]

O
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O In the previous work at the University of California, as a part of the project team studying the Radar observation of breaking waves, |
had inspected the dynamical processes of wave group formation due to sideband instability of Stokes wave, both by experimental [
investigation and by numerical simulation based on a weakly nonlinear theory. Besides, | had been engaged in the research of wind [
waves that play an important role in the physical processes at the air-sea interface. At the IPRC, | would like to develop my research
focusing on the analyses of various ocean observational data including those from satellites, keeping in mind the possibility of [
incorporating micro processes at the air-sea interface such as wind waves into the air-sea coupled model. [

O At present, as a new research, | have started to work on the data assimilation of the Kuroshio regional circulation model (POM) |
developed by Dr. Mitsudera and the JAMSTEC group. In addition, jointly with Dr. Jameson, | have started working on the development C
of a new data assimilation scheme utilizing the numerical error estimation by wavelet analysis. In the future, | intend to incorporate the |
wind-wave parameters into the estimation of wind stresses and turbulent fluxes used in the general circulation models.[]

O
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Dr.Toru Miyama

0 My work field is ocean dynamics, and I{ise numerical models as a means. From my student years, | have had a special interest in C
the Indonesian Throughflow. In the Indonesian Islands, there are many detailed geographical features, and they also relate to the

phenomena of the global circulation level, which make our understandings difficult. However, from the reverse point of view, there C
is a possibility that any small event may affect global scale ones, which has attracted me. In the new research area with Dr. Leland

Jameson at the IPRC, we are now in the process of applying grid generation by wavelets to the ocean model. By making a distinction

between large and small scale with wavelets, we can concentrate grids in the small scale.[]

[ Moreover, we are testing the NJR model, in order to understand the maintenance of sea surface temperatures. In Hawaii, there is a [
powerful parallel computer center, comparable with other high performance computers in the world, and by using this computer the

NJR model will surely display its expertise.[

0 Please come and see us in Hawaii. Aloha!(]

O

O
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Introduction of the Global Change Research Institutes in the world
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The picture shows Dr.Miyata (right end) doing publicity work [ TEL: +1-808-983-4125 FAX: +1-808-983-41990J
at Pearl Harbor navy base. E-mail: miyata@hq.esto.or.jp
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O In this Newsletter, we introduce, in a successive manner, the global change research institutes in [
the world. For the fourth time, Dr. Motoyasu Miyatya, who is a senior researcher of the ESTO, and [
a liaison officer at the IPRC, will introduce the School of Ocean & Earth Science & Technology(SOEST),
the University of Hawaii.

& Name and address of the SOESTO

SOEST, University of Hawaiill

1680 East-West Road, POST 802 [J
Honolulu, Hawaii 9682201

USA O

TEL : +1-808-956-61820]

FAX : +1-808-956-91520]

Web: http://www.soest.hawaii.edu]
E-mail: soest@soest.hawaii.edu

POST (Pacific Ocean Science and Technology)buiding

O The University of Hawaii (UH) is the only state university in the Hawaiian Islands, and has 90 year history. It consists [
of ten independent colleges. Among them, UH at Manoa on Oahu Island is the largest (with nearly 20,0000 students). O
SOEST is located at a corner of that campus, bordering on the lush Manoa valley, with a lovely forest at the back, and the O
Pacific Ocean and Waikiki beach at the front. Lively research and educational activities are conducted in this blessed C
natural surroundings.[]

od

[0 SOEST started in 1988, reorganizing and integrating relevant existing departments and institutes of study at that time. |
The IPRC, in which the FRSGC has joint research in cooperation with the U.S., was established as the newest organization [
at SOEST in October 1997. SOEST also includes Department of Oceanography, Department of Meteorology, Department [
of Ocean Engineering, Department of Geology & Geophysics, Hawaii Natural Energy Institute (HNEI), Hawaii Undersea [
Research Laboratory (HURL), Hawaii Institute of Geophysics and Planetology (HIGP), Hawaii Institute of Marine Biology [
(HIMB), Joint Institute for Marine and Atmospheric Research (JIMAR), and the Sea Grant Program (in cooperation with [
NOAA).O

od

[0 SOEST is one of the leading research institutions in the U.S.A., studying the Earth comprehensively. The total number C
of its faculty and staff is approximately 700 (including 200 Ph.D.), and more than 300 papers are published yearly. The O
annual budget for SOEST is about 60 million dollars; two-thirds from federal agencies, and the rest from the State of C
Hawaii and others. At present there are about 70 undergraduate and 160 graduates enrolled. O

od

[0 SOEST operates three ocean research ships. There are also smaller nearshore vessels operated by HIMB. Two [
three-person research submersibles (one with a capability of diving up to 400 m, and the other 2,000 m) and one Remotely [
Operated Vessel (ROV) (1,000 m) are operated under the aegis of HURL. Cooperative research with other institutions is C
quite common, both within the U.S. and abroad. Recently geological structures of the ocean floor in the Hawaiian region C
were investigated, as a joint effort between SOEST and JAMSTEC with aide of ROV "Kaiko" and R/V "Kairei".O

od

O

0

[0 One year has passed rapidly since | started to work as Liaison Officer for IPRC. | observe that the IPRC, which is C
operated jointly by two countries, is similar to an international marriage in which two persons with entirely different C
background decide to live together. It often happens that the wife prepares rice and miso-soup for her husband who is C
expecting bread and butter for his breakfast. | have been wondering if one important role of Liaison Officer is to [
encourage the couple to create a new dish combining rice with butter or bread with miso.(The photograph on the left C
page shows M. Miyata (right) engaged in publicity activities at Pearl Harbor US Naval Reservation)

International Pacific Research Center(IPRC) liaison officer,[J
ESTO Motoyasu Miyatall

2241 Kapilani Blvd. Rm1010, Honolulu, HI 96826 [

TEL : +1-808-983-4125 FAX: +1-808-983-4199
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The Symposium of the FRSGC was held
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STA Minister's Secretariat Deputy Director-General [
Mr. Nakazawa giving a guest speech
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0 On November 25(wed.), 1998, the Symposium of the FRSGC,
"Toward thePrediction of the Atmospheric Composition Change" [
was held at "Heart-inn Nogizaka (Kenpo-Kaikan)". The Symposium [
commemorated the establishment of the Atmospheric Composition [
Research Program on the first anniversary of the FRSGC in O
October 1998. O

O
O At first, on behalf of the host of the symposium, Mr. Uchida, O
NASDA President celebrated the first anniversary of the FRSGC, [
and expressed high expectations for the future. Mr. Nakazawa, [
Minister's Secretariat Deputy Director-General, Science and O
Technology Agency in his talk highlighted the world movement [
related to the global change and expressed his hope that The O
FRSGC can contribute to the society.]
O
O Laboratory Director, Mr. Yonemoto, Mitsubishi Chemistry Inc. O
/ Life Science Institute / Laboratory for Socio-Life Science, deliver
a special lecture entitled "Earth Environmental Issues-Harmony [
between natural science and politics", pointing out that theld
scientists studying global environment have to deal with domestic O
and international political issues. It was followed by the lecture of O
Dr. Matsuno, Director-General of the FRSGC who explained the [
history and future direction of the FRSGC. [
O
O In the afternoon session, Dr. Akimoto, Program Director, the[
Atmospheric Composition Research Program, gave a keynote [
lecture, talking on the research plan for the new program. Prof. [J
Nakazawa(Tohoku Univ.), Associate Prof. Uematsu(Univ. of O
Tokyo / Ocean Research Institute) and Prof. Kondoh(Nagoyall
Univ.) also delivered lectures on their research areas. [

J0000000000000000000000000000MO Subsequently, a paneldiscussion was held by all of the lectures, O
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O

O

chaired by Dr. Matsuno. Responding to the question on the O
important aspects for natural scientists who aim to solve global [
environmental problems, Dr. Manabe said, "It's important to [
provide objective as well as reproducible data".[]

O

O In the closing speech, Mr. Chijiya, Executive Director of the O
JAMSTC expressed his hope that The FRSGC can contribute to [
the society.
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Panel discussion by all of the lecturers.[
0
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International Workshop on Land-Surface Water Budget[

Date:January19(Tue.)d January21(Thu.),19990

Sponsorship:Meteorological Research Institute and the FRSGCO

Support:Meteoeogical Society of Japanl

Place:Tsukuba Daiichi Hotel[

Style:Presentations are limited to invitee,but participation is freeC

Office:Mr.Takahashi, Meteorological Research Institute /0
Climate Research Dept./The 5th Laboratory.C]

TEL:+81-298-53-8670  FAX:+81-298-55-26830

Homepage : http:/gain-hub.mri-jma.go.jpC]

0

Meeting for presenting results of researches [
0 Toward the Prediction of Global Changell U
Date : February 25(Thu.)d February 26(Fri.),19990
Sponsorship : Frontier Research System for Global Change O
Inquiries : Joint Promotion Office, FRSGC [J

TEL : +81-3-5765-7100 FAX: +81-3-5765-71030
Homepage : http://www.frontier.esto.or.jp

EU-Japan Symposium on Climate Change’990
Date:March5 (Fri.),1999 Tokyol
Sponsorship: Frontier Research System for Global Changel
Inquiries: Joint Promotion Office, FRSGC [
TEL:+81-3-5765-7100  FAX:+81-3-5765-71030
Homepage : http://www.frontier.esto.or.jpd

O

oooooobooNgeESTOUOOOOOOO

Introduction of the Business of the E tIJ;gcience and Technology Organization

oo ooooon
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Circulating and Promoting Utilization of data & information on the Earth science and technology

O Aiming at the main core organization promoting utilization of data & information of domestic and foreign O
countries, ESTO intends to cooperate with each country in Europe, the U.S.A. and Asia. Moreover, ESTO supports [
developing databases, and establishing an open system with the aid of the Internet.C]

O At present, ESTO supports promotion of "Global Observation Information Network (GOIN)", and develops and [
runs the global change links "Global Change Japan" for the purpose of intensifying transmission of information [
from Japan to abroad.

g105-67910 0 000 0000O0ODOODOO O
ooooooooooa

TEL :03-5418-7171(00) O

FAX :03-5418-71700] FAX: +81-3-5418-7170 0O

Homepage : http://www.esto.or.jp O Homepage : http://www.esto.or.jp[]

O 0

SEAVANS North7th,1-2-1 Shibaura, Minato-ku,
Tokyo 105-6791, Japan(]
TEL: +81-3-5418-7171(key No.) O
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Date of issue: January 1, 1999 [J

Issue: Joint Promotion Office, Frontier Research [
System for Global Change [

TEL:+81-3-5765-71000

FAX:+81-3-5765-71030

Mr. Akai is the contact person for inquiries [

Homepage: http://www.frontier.esto.or.jp [

E-mail address for inquiries: info@frontier.esto.or.jp O
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TELDO 03-5765-7100 FAXD 03-5765-7103

‘I_lnstitute For Global Change Research(]
Location : SEAVANS North 7F,1-2-1 Shibaura,]
Minato-ku, Tokyo 105-6791 Japan(]
TEL:+81-3-5765-7100 [0 FAX:+81-5765-7103 [

gooooobooooboogn
gooboglosooboooooooisiengd
oooobonog4rFno

TELDO 03-5404-7850 FAXD 03-5405-4150

IDnstitute for Global Change Research, Sumitomo [
Hamamatu-cho bldgO

Location:Sumitomo Hamamatu-Cho bldg. 4F, 1-18-16 [
Hamamatu-cho, Minato-ku, Tokyo 105-0013 Japan [
TEL:+81-3-5404-78500] FAX:+81-3-5405-4150
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TELD 0298-52-1907 FAXL 0298-52-1899

Joint Research Satellite Facility of FRSGCO
Location:The NIED Second Earthquake Survey and [
Research Building, 3-1, Tennodai, Tsukuba-shi, [
Ibaraki 305-0006 Japan[]

TEL:+81-298-52-1907 FAX:+81-298-52-1899
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This Newsletter adopts reproduced paper recognized by thel
eco-mark organization. We use color print version to introducel
our research of the System, and to publish articles/ images on[J
the results of researches. O S,
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